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LETTER OF TRANSMITTAL. 

To Hits Excellency, 

The Governor of the State of New York, 

SIR :— 

I have the honor to transmit herewith the Third Annual Report 

of the Agricultural Experiment Station of Cornell University, in 

accordance with the requirements of the Act of Congress, ap- 

proved March 2, 1887, establishing the station. This Report con- 

sists of the following documents, viz : 

The Report of the Director. 

The Report of the Treasurer. 

The Report of the Chemist. 

The Report of the Botanist. 

The Report of the Cryptogamic Botanist. 

The Report of the Entomologist. 

The Report of the Division of Agriculture. 

The Report of the Horticulturist. 

Appendix I.—Containing the ten bulletins published dur- 

ing the current year. 

Appendix II.—Containing a detailed statement of the ex- 

penditures of the station. 

In the Report of two years ago the assurance was given that it 

would be the policy of the University to render to the Agricultural 

Experiment Station the assistance of all the resources of the Col- 
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lege of Agriculture. It is one of the objects of the present Re- 

port to show the manner in which that promise has been fulfilled. 

To the people of this state who are especially interested in the 

great work of raising and improving the condition of our agricul- 

ture, it is believed that the accompanying papers will prove to be 

of exceptional interest. The general reports will be found to 

give a somewhat full account of the manner in which the College 

of Agriculture and the Agricultural Experiment Station mutually 

assist each other, and thus subserve the great common interest for 

which they were both organized. The bulletins given in the first 

Appendix will show with what success the station has made use 

of the various facilities afforded. 

I have the honor to be 

Your obedient servant, 

C. K.. ADAMS, 

President. 

CORNELL UNIVERSITY, 

Jan. 31, 1891. 
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REPORT OF THE DIRECTOR. 

To the President of the Cornell University : 

SIR: 

I have the honor herewith to transmit my third annual report, 

together with those of the divisions of Chemistry, Botany, Ento- 

mology, Agriculture, and Horticulture; and also those of the 

Treasurer and Secretary of the Cornell University Agricultural 

Experiment Station. 
The Act of Congress, approved March 2, 1887, establishing 

the Experiment Stations, provides, among other things, for pub- 

lishing reports of progress from time to time. The many com- 

munications received in regard to the history, organization, and 

equipment of the Station, have led me to believe that a brief 

report of progress might be of interest at this time. 

The reorganized station began its work April 30th, 1888, un- 

der exceptionally favorable circumstances. "The University had 
already in its employ able men whose work ran parallel with that 

of the station, who had been selected on account of their known 

success in their several specialized linesof work. By making the 

station a department of the University, and by dividing its work 

into appropriate divisions, the trustees were enabled at the be- 

ginning to place at the head of each division of the station an 

experienced and trained specialist. 

A plant, which in many lines was very extended, had already 

been provided for giving instruction to students, and as the 

station was established for the sole purpose of teaching, the plant 

became largely available for conducting investigations. The 
college was for the purpose of giving instruction to students in 

residence ; the station for advancing knowledge and for giving 

help to all engaged in farming, without reference to age, previous 

training, or residence. 

The reorganized station availed itself of a fully equipped 
chemical laboratory, provided for its exclusive use, and many 

lines of experimental work already begun. ‘The professors who 
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took charge of the several lines of investigation had been en- 

gaged in experimental work to a greater or less extent, for the 

previous ten years, under the old organization. 

The trustees were fortunate in securing the services of one of 

our graduates in agriculture, as deputy director and secretary, 

who had had several years’ experience in editorial and experi- 

mental work. The president and trustees may well be con- 

gratulated on the skill and ability which they have shown in 

grafting a new department so successfully upon the parent stock. 

The Original Station.—The Cornell University Agricultural 
Experiment Station was organized in February, 1879, for the 
purpose of promoting agriculture by scientific experimentation 

andinvestigation. ‘The Board of Control consisted of the Faculty 
of Agriculture, together with delegates—one each—from the State 

Agricultural Society, State Grange, State Dairymens’ Association, 

Western New York Farmers’ Club, American Institute Farmers’ 

Club, Central New York Farmers’ Club, Elmira Farmers’ Club, 

and Ithaca Farmers’ Club. On June 2oth, 1879, the board 

elected the following officers : 
Presidewt Gate. Thee Professor I. P. Roberts. 

Tipe Gt a Oe eee Professor G. C. Caldwell. 

TreaSuter, Sos yee ee ea Professor A. N. Prentiss. 

Secretary ).souiekcwso.aheee Professor W. R. Lazenby. 

The Executive Committee consisted of these four officers and 

President G. W. Hoffman, of the Elmira Farmers’ Club. 

The only funds at the disposal of the Station was a donation 

from Miss Jennie McGraw of two hundred and fifty dollars for 

the printing of the first report. It was published in 1880, and 

contained one hundred and thirty-three pages, and embraced the 

results of most of the work which had been conducted since 

1874. ‘The experiments covered a wide field of subjects, and 

had been duplicated (in many cases) for several years. 

In 1881 the Trustees of the University made an appropriation 
of one thousand dollars, and appointed Dr. S. B. Newbury 

chemist to the station. 

The following year an appropriation of one thousand one hun- 

dred and forty-five dollars was made, and Mr. F. E. Furry was 

appointed chemist in October, in place of Dr. Newbury who had 

resigned. 
The second report was published in 1883 and contained one 

hundred and sixty-two pages. Like the previous one, it em- 
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braced a large class of subjects, most of which were entirely new. 
In 1883 another appropriation of seven hundred and fifty dol- 

lars was made by the trustees for the services of a chemist for 

1883-4, Mr. Furry continuing to do the chemical work of the 
station for another year. 

The third report was issued in March, 1885, and contained 

forty pages. Two articles in particular attracted wide attention, 

that on the quantity and value of manure of milch cows, and the 

effect of a maintenance ration. In the last experiment it was 

found that Wolff's standard maintenance ration, which up to 
that time was generally supposed to be reliable, produced a gain 

of one and one-tenths pounds per day per thousand pounds of 
live weight. 

The editions of the three reports above mentioned becoming 
exhausted, and the demand for them continuing, it was decided 

to republish those articles which were of most general and practi- 
cal importance. In accordance with this decision, in 1887 the 
trustees published a pamphlet of one hundred and forty pages, 

under the title ‘‘ Studies in Practical Agriculture.’’ 

Reorganization.—On July tgth, 1887, the Executive Com- 

mittee of the Board of Trustees resolved, ‘‘ That the President 

and the Faculty of Agriculture be requested to prepare plans for 
the organization of an Agricultural Experiment Station in ful- 

fillment of the requirements of the Hatch act, and to report at 

the October meeting of the board.’’ After careful consideration 

of all the interests involved and of the work undertaken, the 

committee presented their report, which was adopted October 

26th, 1887. It was very full and exhaustive, and closed with the 

recommendation, ‘‘ that in order to give definiteness and unity to 

the work of the station, a committee be appointed, to be known 

as the Agricultural Experiment Station Council, such committee 

to consist of the President of the University, two other members 

of the Board of Trustees, one of whom shall be the President of 

the State Agricultural Society, and one of whom shall be chosen 

from the trustees resident in Ithaca; together with the heads of 

those departments in which the station work was to be done, 
viz.: the Professors of Agriculture, Agricultural Chemistry, 

Veterinary Science, Botany, Entomology, and Horticulture.’’ 

Later the Professor of Cryptogamic Botany was added to the 

council. The report also provided for the appointment of a Di- 
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rector, and defined his duties and those of the heads of the six 

divisions into which the station had been divided. ‘The council, 

at a meeting held in November, recommended that at least one 

assistant be appointed in each division as soon as needed, and 

made an adverse report on the policy of classing the assistants as 

fellows, and placing them under rules and regulations similar to 

those governing fellows in the University. 

In April, 1888, the trustees appointed the Director and the Treas- 

urer, and in May the Deputy Director and Secretary. Hon. 

H. B. Lord and Mr. George R. Williams, of the Board of 

Trustees were appointed auditing committee. The station was 

made a department of the University and President C. K. Adams 

its executive head. ‘The Treasurer was authorized to disburse 

the funds of the station on presentation of bills approved by the 

Director. The station administration differs in no material 

points from that of other departments of the University, except 

that the receipts and expenditures are kept separate from all 

other funds. 
From the first it was seen that the government funds available 

for buildings would be totally inadequate to provide room suf- 

ficient for the work contemplated. The professors at the head of 
the various divisions of the station were all engaged in Univer- 

sity teaching, so that it was impracticable for them to do their 
station work in buildings detached from those already occupied. 

Such rooms as could be spared and easily fitted up were assigned 
to the station, and all the work of each professor was arranged 

for in one building, but the station as a whole was housed in five 

detached structures, exclusive of insectary, forcing-house, and 

farm buildings. 

As students in the College of Agriculture became more numer- 

ous and station work increased, it was found that the room was 

much too limited. This led the Board of Trustees at their Octo- 

ber meeting, 1890, to consider carefully the need of providing 

more ample and commodious quarters for both of these depart- 

ments. By a unanimous vote they decided to appropriate $80,000 

for the erection of a building for the use of four divisions of the 

College of Agriculture and the Experiment Station as soon as 

the funds ‘therefor can be provided. It is hoped that this 
contingency will not occasion a long delay. ‘This, when 
completed, will provide amply for both college and station, and 
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will not only promote each professor’s work, but will place four 

closely allied divisions of the station in the same building—a 

great advantage over the present arrangement. While the build- 

ing will be largely used by the College of Agriculture, all parts 

of it, except the class rooms, will be used by the station as well. 

The preliminary sketches, which have already been prepared, 

show a four-story building (Plate I) about two hundred feet long, 

in shape somewhat like the letter H. The middle portion of the 

building is, through the four stories, given up entirely to museum 

purposes, while the ends are subdivided into class-rooms and 

laboratories, as described below. The building according to 

these preliminary plans is founded upon the motives of ceey Six- 

teenth Century French architecture. 

The floor space will exceed 40,000 square feet, one-third of 

which will be devoted to a museum and cabinets of illustrative 

material and station appliances. 

The ground floor (Plate II) will contain heavy farm machinery, 

and power for making tests, a fire-proof room for drying large 

samples of green material, a wood-working and repair shop, an 

earth and potting room, a general reading-room, and laboratories. 

The first floor (Plate III) will contain not only a museum, but 

cases in which to place station material for the divisions of agri- 

culture and horticulture, and will give eight rooms which will be 

used by both station and college as occasion requires. As the 

college and station work must always run parallel, it is expected 

that great economy of time and appliances will be secured, in 

concentrating the work of the professors so far as may be practi- 

cable. It is not expected that the plant-houses and operating- 

room will be used to any large extent by the station, as the de- 

partments for which they were designed have, or will have, de- 

tached buildings for conducting more extended research than 

could be carried on in them while they were being used for the 

purposes of instruction. 
The second floor, (Plate IV), like the first, will be used ex- 

clusively by two divisions of the station and two allied depart- 

ments of the college. Here, too, as in the other departments 

already spoken of, it is hoped to economize ‘time and space and 

promote efficiency by placing the two-fold work of the professors 

in juxtaposition. Two staircases at the rear lead to the plant- 

houses and the operating-room, which are on a level with the 

first floor. 
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The third floor (Plate V) will contain a museum illustrative of 

the history and development of agriculture, and one of appli- 

ances which are or have been used for conducting experiments. 

On this floor also will be situated rooms and appliances for prose- 

cuting special work which cannot well be carried on where inter- 
ruption is likely to occur, and a general assembly room in which 

members of the station staff and others will have opportunity to 

illustrate and explain facts discovered in the line of their work to 

-general audiences. ) 
The insectary was erected in 1887-8 out of station funds at a 

cost of $2,600. It consists of a four-roomed two-story cottage, in 

the basement of which is the heater, potting, and hibernating 

rooms. ‘The conservatory is a glass structure sixty feet in 

length. For detailed description, see the accompanying report 

of the entomologist. 

During the years from 1888 to 18go0, two large forcing houses 

were constructed for the use of the Horticultural division of the 

station, at a cost of $1,500. ‘The University attached to them a 

building, which is used for offices and work-rooms. A third and 

somewhat larger forcing house than either of the others has been 

erected during the year by the University. This is designed for 

the use of the students, but will incidentally furnish additional 

facilities forexperimentation. The remainder of the appropriation 

available for building purposes has been used in making changes 

in the barns and other buildings, in order to adapt them to the 

work of the station. It will be seen that the organization so far 

has been effected on a large and liberal scale, and that one de- 

partment at a time has been provided with a large and convenient 

plant. The veterinary division has not yet been provided for, as 

it has appeared probable that the proposed new building could be 

made available for many of the requirements of this division. So 

it is likely that little advancement will be made in this direction 

until the Agricultural Hall is completed. 

The Farm.—The farm consists of two hundred and sixty acres, 

thirty acres of which are in woods. On a portion of the land 

now used for pasturage it is hoped that a beginning may be made 

in experimental forestry. The Campus (see report of the 

Botanist,) and the buildings occupy about ninety acres and 
the horticultural experiment grounds fifteen. (See report of 

the Horticulturist.) The farm used in common by the col- 
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lege and the station, embraces eighty acres of plow land 

and twenty of permanent pastures. Three and one-half acres of 

ground are laid out in twenty plots of one-tenth, twenty of 

one-twentieth, and twenty of one-fortieth acre each. These have 

been devoted to conducting experiments in various modes of 

culture of wheat, oats, corn, and clovers, and to testing of varie- 

ties. Of necessity, these investigations will have to be continued 

for several years before any reliable results can be reached. 

Field experiments are so difficult to perform on account of vary- 

ing seasons and soil, that many of them reveal nothing of im- 

portance. 

The general farm is used as occasion demands for making ex- 

periments on a larger scale than can be conducted on small plots ; 

it has been found that some lines of experiment conducted on a 

large scale, are quite as helpful to the student in agriculture, as to 

the station. 
Farm Butldings.—The farm barn (Plate VI,) was built in 1879, 

with the exception of an addition 30 by 4o feet, erected this year, 

is 160 by 104 feet, exclusive of a thirty-foot ice house which is at- 

tached to it. The lower story is nine feet high and is surmounted, 

except the recent addition, with posts twenty-four feet long at the 

sides and thirty-two feet at the gables. 

The lower story contains a piggery, two covered yards, engine 

and boiler-room, root cellar, milk delivery room, platform scales,. 

and accommodations for forty head of cattle. 

The second story provides for farm tools and machinery, threshed 

grain, meal and bran, carriages and wagons, an office, and room 

for washing carriages and slaughtering and dissecting small ani- 

mals, and stabling for twenty horses. 
The third story provides room for one hundred tons of hay, fif- 

teen hundred bushels of unthreshed grain, and stationary thresh- 

er, storage and repair room, corn cribs, and quarters for one hun- 

dred and fifty head of sheep. 
The Dairy-House, which was constructed a year previous to the 

reorganization of the station, has been enlarged and furnished 

with additional appliances for experimental work. ‘The present 

structure is 24 by 30 feet, one and one-half stories high, and con- 

tains, in addition to the facilities provided in the first structure for 

setting milk by the various systems and the manufacture of but- 



ter, those for conducting investigations in the production of cheese 

in its various forms. The building, though not large, is ample for 

the work of the station. 

Since dairy husbandry is 

the great agricultural in- 

dustry of the state, and 

embraces not only the art 

of production but that of 

manufacture as well, itis 

expected that this build- 

ing will in the future, as 

in the past, be in con- 

stant use. 

Thirty sheep, twenty 

swine, eight horses, 

Fic. 1.—The Dairy House. twenty-five milch cows, 

and a score of chickens constitute about the average number of 

animals which are used for experimental and other purposes. 

It will be seen that the plant provided by the university and 
station funds for the purpose of agricultural research, is exten- 

sive if not entirely complete in all its details. For a more detailed 

report.of other buiidings and appliances provided for the use of 

the station, I refer you to the reports of the professors at the 

head of the respective divisions. 

- During the year ten bulletins have been issued, a copy of each 

of which is herewith transmitted and made a part of this report. 

Twenty-five bulletins, of eight to ten thousand copies each, and 
two annual reports have been issued, during the thirty-two months 

that the station has been established. A large amount of work 

which is believed to have been of direct and immediate value to 

agriculture, but which cannot be set forth in bulletins, has been 

done during the year. ‘The station staff have given many ad- 

dresses at the various meetings of agriculturists, have answered 

numerous enquiries through the press and by letter, and have 

visited several sections of the state in order to render assistance 

in solving difficulties of a general character. 

The mailing list has reached twelve thousand, and six thousand 

persons have acknowledged the receipt of the bulletins. Several 
hundred letters received annually from the progressive farmers of 
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the state in commendation of the work done, testify to the full ap- 
preciation of the value of the station. 

In accordance with the law, one copy of each publication is sent 

to each of the one thousand, seven hundred papers published in 

the state ; this wise provision enables as to reach nearly a million 

readers monthly. 

Respectfully submitted, 

I. P. ROBERTS: 



REPORT OF THE TREASURER. 

The Cornell University Agricultural Experiment Station, 

1899. To Receipts from Treasurer of the United 
States, as per appropriation for year ending 
June 30, 1890, under Act of Congress ap- 

In account with 

The United States Appropriation. 

proved March 2, 1887,. . 

June 30. By Salaries, . . 

1890. 

oS Pret idimtos, *)5 25. 
of Printing,. a eared 
- ICS Expenses, 
‘* Equipment, Labor and Current Expenses : 

Agriculture, 
Horticulture,. . 
Entomology,. . 
Botany, 
Cheumuistry, . eX 

To Receipts for Produce sold : 
Balance from 1888-9 . 
Horticultural Division, 
Agricultural Division, . 
Printings, (Rebates, ete. )\-! 3-2 
Office, (Balance on Draft,). . 

By Printing,.. . 
‘* Equipment,, Labor and Current Expenses : 

Horticulture, . 

Balance to 1890-91,. 

Dr. 

$15,0c0 00 
Cr, 

> S1LO;222722 

749 99 
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509: 31 

49° 37 
I,140 co 
267 29 

195 91 
Og 

————-— $15,000 00 

Dr. 

$294 25 
392 32 
38 48 
20 85 

I 97 

$747 87 
r. 

$294 53 

393 74 
59 60 

MACHER ee as 

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

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

counts of the Experiment Station of the Cornell University for the 

fiscal year ending June 30th, 1890; that we have found the same 

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

from the treasurer of the United States for the time named are 

shown to have been $15,000, and the corresponding disburse- 

ments $15,000, for all of which proper vouchers are on file, and 

have been by us examined and found correct. 

(Signed. ) H. B. Lorp, 
Gro. R. WILLIAMS, 

) Auditing Committee. 
Board of Trustees. 



Be Ne 

I hereby certify that the foregoing statement of account to which 

this is attached, is a true copy from the books of account of the 

institution named. 

(Signed. ) Emmons L. WILLIAMS, 
Treasurer. 

STATE OF NEw YorK, ) 
Tompkins County. f°” 

On this 7th day of January, 1891, appeared before me Emmons 

L. Williams, personally known to me to be the person whose sig- 

nature is attached to the above certificate, and acknowledged that 

he executed the same. 

(Signed. ) HoRACE MACK, 

eR Notary Public. 



REPORT OF THE CHEMIST. 

Since my last report the facilities for the chemical work of this 

Station have been greatly improved. The rooms set apart for this 

purpose in the new chemical laboratory are larger, and so much 

more conveniently arranged than was possible in the old quarters, 

that more work can be accomplished with the same expenditure 

of time and labor; and there is ample space for two workers when 

additional help is temporarily needed ; also, access is easy to other 

rooms of the chemical department, for the use of special apparatus, 

as well as to the chemical library. "These rooms are provided by 

the University, but the cost of the work tables and plumbing, 

about $300, was paid out of the funds of the Station. 
Parts of the east and south sides of the laboratory-room are 

shown in the annexed cut, (Plate VIII.) A large window occu- 

pies that part of the south side not shown, against which is a tile- 

covered table for volumetric work. On the east side the battery 

of six fat extractors may be seen; the flasks of all the extractors 

are heated in a long shallow water-bath ; each extractor is con- 

nected with a coil of block tin pipe passing up through the con- 

densing tank above. Beyond this apparatus, and outside the 

limit of the cut, is a battery of four distilling flasks for the Kjel- 
dahl nitrogen determinations, each flask being connected with a 

block tin pipe passing through a tank of cold water and out at the 

bottom, for the delivery of the distillate into the receivers. 

At the north end of the room is a large fume closet, in one end 

of which is the stand for four digestion flasks for the Kjeldahl 

nitrogen method. 
Adjoining this hood is the Fletcher muffle furnace for incinera- 

tions. Under the floor of the fume closet a large steam coil is en- 

closed, leaving ample space above for drying purposes. On the west 

side is a large slate table for the blast lamp, and over this on the 

wall are the air and water baths. Adjoining the room on this 

side are the balance room and store room. 

In May, Mr. W. P. Cutter, the assistant chemist, resigned in 

order to take the position of chemist of the Utah Experiment Sta- 
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PLATE VII.—Zhe Chemical Laboratory of Cornell University. 



‘U
ML
00
M 

U0
1D
IS
 

Ju
au
mI
AI
gG
X 

[
D
A
N
J
I
N
I
S
 

F
 

4
—
—
 

I
I
I
A
 

S
1
W
I
g
 

\|| 
i TL

 ia 
mh 

{ 
) 

hh
 

if
 

| 
nu 

mi 

aN 

mu 
sea rrcael \ 



tion. Mr. H. Snyder, who was appointed in his place, entered 

zealously on the work of his new position. The following sum- 

mary of analyses made gives evidence of his industry. Nearly 

all these analyses were for the agricultural division of the sta- 

tion; they are reported in detail in their proper connections, in 

bulletins of the year, and are brought together and tabulated in 

Bulletin X XV. 

SUMMARY OF THE ANALYTICAL WORK. 

BY W. P. CUTTER, FROM JAN. I TO MAY 21. 

Hodders :ensilasesy, 952) et Mana ne Been: teen 22 samples. 

= Miisceliagemsts, S 1 PS, ytd one chk eee 9 7. 

DIA, LOAN ce AS er Shh pent oe arth 9 See ene oe Mo Nera aaa I2 7 

SCAT Carl see a tg a it Mee ace h Seen ME Ree ei er a 4 % 

SAMA eats tal a Bis Pe Th vis Pea eg iar eee ee ee 2 samples. 

BOGE Foe po tee, ale es eels Ce Eels ate, Sere ae 18 ts 

Rot A Os te ek elite U8 ey ae 3 
PETMIZEES 2. ts. Zs a sas Bt OR ee See ke ee 13 ** 

TnsecHOides. ae. TF. ll. ab akiai kn peo Na ne ee 5 - 

eS toihae ta: its ieee ae SB keh ale, ce Mieke 455 oi 

SHee MEAL GS Asya gets Sia hoh inte eee ie ee “a ee 
HPAL DECIS Tg shoe eo ae alu aed tal Bay ae ah, ogy high 6 r 

tries. haley, SA. ie ol aire ele ae Omen 5 “iy 

INCIDENTAL WORK. 

Comparison of the paper coil method and the asbestos method for the de- 
. termination of fat in milk. 

Tests of Dr. S. M. Babcock’s centrifugal method for the determination 
of fat in milk. 

G. C. CALDWELL, 

Chemist. 
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Fic. 2.—The Sage Conservatories. 

REPORT OF THE BOTANIST. 

The Botanical Department was organized at the beginning of 

the University in 1868. It was provided at the outset with fair 
facilities for instruction and considerable collections. Its general 
equipment and collections have been gradually increased during 

successive years. At the time of the organization of the Uni- 

versity Experiment Station on the Hatch Act foundation, the de- 

partment occupied suitable apartments which had been specially 

provided for it in the south wing of Sage College, a fine building 

donated to the University in 1872 by Hon. H. W. Sage. 
These apartments consist of a large lecture room, thirty-six by 

fiity-eight feet, with sittings for one hundred and fifty-six students, 

which may be increased to two hundred as occasion demands. 

Adjoining the lecture room is the principal laboratory, sixty feet 
in length by twenty-eight feet in breadth at its widest part. This 

is well lighted by north windows and is supplied with work tables 

fixed to the wall so as to make them as firm as possible for mi- 
croscopic work. Adjoining this laboratory and the lecture room, 



is a laboratory and office, eighteen by twenty-three feet, for the 

use of the professor in charge of the department. A small room 

adjoining the laboratory is used by the assistant in charge of 

laboratory work. ‘The arrangement of these rooms, the three 

entrance vestibules and the stairways leading to the floor above, 

are shown in the accompanying diagram, plate X. 

At the east of the laboratory and connecting directly with it are 

the plant houses, built in 1881 by Messrs. Lord and Burnham, of 

Irvington. ‘These are a special gift of Mr. Sage. They consist 

of five houses, forming together a structure forty-five by one 

hundred and forty-five feet in its extreme dimensions. The rela- 

tive position and sizes of these houses is shown in the accompany- 

ing plan, plate XI. They are of different height, ranging from 

ten to twenty feet, the central and highest one being known as the 

Palm House. All are arranged for different degrees of tempera- 

ture, so that a wide range of conditions adapted to a correspond- 

ingly wide range of plants is afforded. The houses are well 

stocked with a large collection of plants, chosen mainly for their 

use in botanical instruction and investigation. Underneath the 

laboratory are the potting room and boiler room, the houses being 

heated by hot water. The houses are built in every respect in the 

most thorough manner, and experience has shown that their work- 

ing quality is almost perfect. 

On the floor above the main laboratory is the upper laboratory, 

twenty-two by thirty-three feet, lighted on three sides, and origin- 

ally intended mainly for introductory laboratory work. Adjoin- 

ing this and connected with it by a broad, open archway, is the 

botanical museum, twenty-eight by forty-six feet. Here are kept 

the general herbarium and the collection of vegetable products, 

all arranged in suitable cases in systematic order, corresponding 

to the systematic arrangement of the natural orders of plants. 

On the floor above the museum, the third floor of the building, 
are the drying and pressing rooms, the apparatus rooms and the 

room for the duplicate herbarium specimens, of which the depart- 
ment owns many thousands. 

The collection consists of the general herbarium, containing at 
least fifteen thousand species and a much larger number of speci- 

mens, the local herbarium containing specimens of all the species 

of flowering plants and ferns growing spontaneously in the 



Cayuga Lake Valley and the area drained by the streams flow- 

ae ing into it; the herbarium of 

exotics, containing many 

hundred species of cultivated 

plants and varieties ; and the 

herbarium of three thousand 

or more species of fungi. In 

the museum of vegetable pro- 

ducts are collections of woods, 

seeds, fibers and fruits, the 

latter represented by both al- 

coholic and dried specimens. 

There are also many speci- 
_ mens of plant products, such 

as oils, gums, resins, substan- 

ces used in medicine, and 

the like. The equipment in 

the way of facilities for in- 

struction and investigation in- 

cludes dissecting and com- 

pound microscopes for use in 

the laboratory, charts and 

diagrams for laboratory and 

lecture room use, apparatus 

for experimentation and in- 

vestigation in plant physiol- 

ogy and a large collection of 

models for class room use, 

showing flowers and other 

parts of plants on a greatly 

magnified scale. In addition, 

the department owns a stere- 

opticon specially constructed 

for its use, with several hun- 

dred views of plants or their 

parts, and the vegetation of 

different countries. 
Besides this indoor equip- 

ment,the University grounds, 

embracing some fifty acres, PLATE xf. 

are under the charge of the department. They have been 
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provided with suitable walks and drives and have been plant- 

ed to trees and shrubs, both native and exotic, representing 

a large number of species and varieties. Much of the sur- 

face is in lawn, and in the vicinity of some of the buildings 

are flower borders and shrubberies. While the planting has been 

done mainly for the purpose of giving the grounds an orderly and 

attractive appearance, the advantages which are afforded to bo- 

tanical instruction in the way of illustration and material for work, 

has not been lost sight of. Belonging to the department also, is 

a small garden, supplied with hot-beds and cold frames, contain- 

ing nursery rows of young trees and shrubs, affording facilities 

for the growth of seeds and the testing of varieties, and for the 

planting out in the summer of a part of the greenhouse and con- 

servatory plants. 
Such in general was the equipment of the Botanical Depart- 

ment at the time the Experiment Station was organized. In the 

study of methods for the organization of the station, the ques- 

tion was considered as to whether this department, as in the case 

of several others, might not contribute to the efficiency of the 

station without detracting from the value and thoroughness of 

its principal work of instruction. If botanical work was to be 

undertaken at all, here was a large equipment brought together 

as the result of twenty years of labor and a large expenditure of 

money, much of which would be indispensible to station work. 
There were the several herbaria and collections useful in the iden- 

tification of plants and seeds and in other ways; the well 

equipped plant houses were available for a wide range of experi- 

mentation on the growth of plants, their behavior under varying 

conditions, the effect of fertilizers used in pot culture, and the 

like ; and the laboratories with their microscopes and apparatus 

were available for supplementing the work of experimentation or 

for the study of various problems in plant life. 

The authorities of the University were not averse to the use of 

the department equipment for station purposes, so far as it could 

be done without lessening in any way the efficiency of university 

instruction. Accordingly the subject of botanical work to be un- 
dertaken for the station was considered. Many lines of work 

thought to be important presented themselves. Plant physiology, ° 

a subject specially mentioned in the Hatch Act, afforded a wide 

field for experimentation and research ; in forestry, a subject of 



great and growing importance to the state and nation, it was 

thought that something useful might be done ; and the disease of 

plants, considering the havoc and losses caused by the yellows of 

the peach, the blight of the pear, the black knot of the plum, 

and a host of other plant diseases, was also regarded as a subject 

urgently demanding attention. 

Considering the equipment of the department and the existing 

arrangement within it of the work of instruction and supervision, 

it was thought that the most available subject to be taken up as 

station work was that last named above, the diseases of cultivated 

plants, and especially those caused by parasitic fungi. "This was 

accordingly chosen and the work placed in charge of the chief 

assistant of the department, Assistant Professor William R. Dud- 

ley, whose study of cryptogamic botany had given him special 

fitness for the work. To afford him as much time as possible for 

carrying on the investigations called for by this new undertaking, 

Professor Dudley was relieved of all work of instruction for one 

term and a part of the instruction for the remaining two terms of 

the college year, the work from which he was relieved being pro- 

vided for by the appointment of an instructor whose salary is 

paid by the University. In connection with this change in work, 

the arrangement of laboratories was so changed that all instruc- 

tion in cryptogamic botany and histology, and all station work, 

was to be done in the upper laboratory, and all other laboratory 

work of the department in the laboratory on the main floor, 

As a further preparation for station work, purchases of appar- 

atus, books, and collections were made from station money. 

These were largely chosen by Professor Dudley, who was at that 

time in Germany on leave of absence. ‘They consist in the main 

of an excellent Zeiss microscope with suitable accessories ; several 

collections of fungi, consisting of specimens representing a large 
number of species named by competent specialists ; chemical, 

bacteriological, and physical apparatus ; and a considerable num- 

ber of scientific works relating to the eryptogamia, and especially 

fungi. In addition, large experimental and other tables, and 

cases for books and specimens, were provided. 

With this equipment, the rearrangement of laboratories, and 

the appointment of an assistant instructor as above indicated, the 

station work was begun by the department in October, 1888. 

The result of the work thus far accomplished has been in part 
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embodied in Bulletins Nos. XIV, XV, and XXIV. The im- 
portance of these published results speak for themselves ; but it 

should also be borne in mind, as stated in the report of this de- 

partment for 1889, that in the investigations of plant diseases, a 

large amount of careful and pains taking work is called for 

which may not be productive of material suitable for publication 

in station bulletins. 

In addition to the expenditure of station funds above noted, 

some expenditures were made at the organization of the station 

for a microscope, a small amount of chemical and physiological 

apparatus, and a collection of greenhouse plants, with the ex- 

pectation that from time to time notes of minor importance 

might be contributed by the Station in addition to the more im- 

portant subjects to which its main efforts were to be devoted. 

No expenditure of this kind, however, for salary or otherwise, 

has since been made, and although some work has been done or 

is still in progress, no results of sufficient importance for publi- 
cation have as yet been reached. 

All appropriations of station funds to the department, including 
the annual appropriations, have been, with the exception above 
noted, expended in improving and extending the equipment for 
the study of plant diseases, or for the current expenses in carry- 
ing on this work, or for the payment in part of Professor Dud- 
ley’s salary. Besides, no charge is made to the station by the 
department for rent, lights, fuel, for the use of apparatus and 
collections, nor for the use of the plant-houses for carrying on 
various experiments involving, to some extent, the labor of the 
head gardener and his assistants. Further than this, the work of 
students carried on wholly for the purpose of instruction, is at 
times of value to the station. For instance, in the experiments 
on the strawberry leaf blight, the results of which are given in 
Bulletin XIV, one of the most important facts, from a scientific 
point of view, there recorded, was brought out by a special stu- 
dent in the course of a study of the life history of the fungus 
causing the disease. From this it will be seen that the department 
has made large contributions to the station in the way of facili- 
ties for carrying on its special work ; in turn the department has 
received some added strength in certain lines from the station ; 
but it is obvious that the former out weigh the latter in large pro- 
portion. Experience will no doubt suggest changes and improve- 
ments ; but thereseems to be no reason why the department and 
station may not work together to their mutual advantage. 
A more complete statement in regard to the work on plant 

diseases, its nature, methods, progress, and present condition, 
prepared by Professor Dudley, accompanies this report. 

A. N. PRENTISS. 
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Fic. 3.— Zhe Laboratory of Cryptogamic Botany. 

REPORT OF THE CRYPTOGAMIC BOTANIST. 

To the Director of the Cornell University Agricultural Experiment 

Station, 

SIR :-— 
In compliance with your request, I submit the follow- 

ing description of the laboratory, and appliances for Cryptogamic 
Botany, and a report of progress in the work done in the interests 

of the station during 1890. 
The two laboratory rooms in which the cryptogamic work is 

carried on, are on the second floor of the south wing of the Sage 

College ; the entrance from the campus being through the door 
next to the Cornell University flower conservatories in the rear of 

this building. The museum-herbarium room adjoining the labora- 

tories, also contains the collections of fungi belonging to or 
used by the station, and the flower-conservatories have been used 

for the experiments relating to germination and artificial infection 

of fungi, in default of more suitable ones for such work. 



The professor’s private laboratory on the northwest corner is 
10x 15 feet, and contains his private botanical library and working 
tables. 

The general laboratory for cryptogamic and histological work, 

adjoining it, is 22x22 feet, with a small eastern extension, con- 

taining a glass-ware case, and sink. The university instruction 

in Cryptogamic Botany and Histology is also carried on in these 

rooms throughout the college year, although a part of the stu- 

dents are obliged to have their work-tables in the adjoining mu- 

seum. ‘The advantages of the association, thus brought about, 

of the less-trained students with the more advanced, and with the 

processes of more advanced work are not to be ignored, but hardly 

equal the disadvantages of the excessive crowding of work, and 
the appliances for working. 

In Figure 3, a portion of the north side of this laboratory is 

shown, including the two work-tables used during 1889-1890, by 

those who were carrying out the observations and experiments on 

the Clover Rust, and the Quince Blight. The farthest table is oc- 

cupied this year by the present Fellow in Botany, and many of 

the appliances on this table, the section-cutter on the table behind 

it, and some of the apparatus on the large table seen on the right, 

are for the more refined methods of preparing, sectioning, and 

permanently preserving parts of plant-structure, the subjects of 

study in the laboratory. In investigating the mode of attack of 

fungus-mycelium on the tissues of the host-plant, we have found 

these methods of sectioning important. 

The case in front contains the chemicals for immediate use in 

our work, and supports the jars for alchohol and distilled water. 

The large table seen on the right, occupies the entire middle of 

the room, and is utilized for artificial cultures, for temporary re- 

ception of apparatus and laboratory appliances, its drawers serv- 

ing for the storage of various working materials. In this room is 

also the case for glass-ware, a platform for the sterilizing appara- 

tus, necessary in preparing all cultures of fungi, and one of the 

cases for the fungi collections. The room is lighted by narrow 

windows, especially designed, we have been told, for laboratory 

illumination. 

The collections available for use comprise the Ellis collection of 

North American Fungi, Ravenel’s Fungi Americani, Mougeot and 



Nestler’s Cryptogamze Rhenane, the larger part of Rabenhorst’s 

Fungi Europzi, and Roumeguere’s Fungi Gallici, the miscella- 
neous collections belonging to the Department, and the writer’s 

private collection. 

The microscopes of the Botanical Department are available for 

use when necessary, but the station itself owns three valuable in- 

struments deposited in this department. It has also a considera- 

ble quantity of glass-ware, and is furnished with a limited supply 

of balances, vegetating, refrigerating, and spraying apparatus for 

carrying on investigations. 

Since the last Annual Report of the experiment station, the 

cryptogamic work has been of a three-fold character. Investiga- 

tions of certain specific plant diseases were carried through the 

year; a bulletin was published and contributions made to two 

other bulletins; and lastly, many fungi have been examined, 

and the names, characteristics and treatment of the same were 

furnished in the answers to correspondents sending specimens. 

In the absence of any assistant in either my botanical or station 

work, I have gladly availed myself of the voluntary labors of 

one student and one resident graduate trained in this University, 

who desired experience in the biological study of fungi. The 

progress of their work was daily reported to me. I was thus en- 

abled to suggest from time to time the necessary variations from 

the plan of investigation originally marked out for them ; and I 

have only words of commendation for the earnestness of Miss 

Howell in her work on the Clover Rust, published in part in 

Bulletin XXIV, and of Miss Porter in the researches on the 

Quince Blight, not yet completed or published. While this can- 

not take the place of permanent assistance, it would be well 

never to lose sight of the mutual benefit of this relation between 

the cryptogamic work and the training of those who may be able 

to advance the interests of scientific investigation elsewhere. 
Of the work planned for the past year, that on the Clover 

Rust needs no comment beyond reference to Bulletin XXIV. 

The investigation of the blight of quince leaf and fruit pre- 

sented unexpected difficulties. So far as known, the essential 

character of the fungus and the disease it occasions, together 

with drawings of the ordinary spores, were given in Bul- 

letin XV. But its mode of passing the winter and of at- 

tacking the quince in the spring, were quite unknown. Sev- 



eral distinct lines of investigation were planned, and from very 

careful observations we are enabled to say that the hibernation of 

the species must be chiefly by means of the ordinary spores men- 

tioned above, and not by ascospores. ‘The former were found on 

the fallen leaves at various times during the winter, and were 

capable of germination and vigorous growth. Experiments 

showed that these spores directly infected the host when sown on 

plants especially cultivated for the purpose, and we believe, al- 

though the evidence is not wholly conclusive, that in nature the 

source of infection in the spring is wholly from the fallen leaves 

of the previous year, or from the soil upon which they have 

rested, and that the spores are probably blown in the rain or dust 

to the young quince leaves. The utility of complete destruction 

of all diseased leaves as fast as they appear, especially in quince 

nurseries, is at once obvious; and the raking up in the autumn 

and burning of all fallen leaves and waste fruits in quince orch- 

ards is advised. Spores could not be found lodged in bark or 

bud-scales in close proximity to the opening bud, as we had ex- 

pected ; indeed none of our investigations thus far indicate a 

source of infection other than we have described. 

The long search for the second or ascospore stage, supposed by 

Sorauer to be connected with this fungus, produced interesting 
results of scientific but not practical importance, which will be re- 

served for Miss Porter’s final statement of her work. 

It is clear that certain varieties are more susceptible to the at- 

tack of this parasite than others. As an illustration, the Angers 

was badly infested, but the Meech, growing beside the former on 

the University grounds, was nearly free. 

If this disease is already firmly established in an orchard or 

nursery, and if an heroic remedy is really necessary, we particu- 

larly call attention to the Bordeaux Mixture, the formula given 

on p. 53 (Bull. XIX) of the current year. For account of its 

successful application, see Zhe Garden and Forest, 1889, p. 582; 

Circular 8, U. S. Dept. of Agr., Div. of Veg. Pathology, 1889; 

and Bulletin XIV, Ohio Experiment Station. 

Some time was spent on the examination of the various fungi 

attacking in 1890 with particular virulence the fruit crops of 

Western New York, and in reporting on the same. ‘The apple- 

scab fungus (/usicladium dendriticum) in particular received 

careful consideration, a summary concerning which is given on 
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pp. 50-52 (Bull. XIX) of the current year. Whether the 
fungus attacks the apple flowers and destroys them, or whether 

it reserves its attack till the young fruit is set, is an im- 

portant point raised in this Bulletin; and it will be noted that 

our negative conclusions as to the first proposition, made quite 

independently, agree substantially with the authorities quoted on 

p. 48 of that publication. Subsequent inquiries developed the 

fact that in certain sections, the cherry blossoms withered and 

fell in clusters, much as the apple blossoms did. ‘The /uszcla- 

dium does not attack the cherry, indeed no destructive fungus is 

known on young cherries likely to produce the effect mentioned. 

The failure of the apple crop, therefore, during the last season, 

was probably due primarily to a physiological disturbance (too 

low temperature at the time of the biossoming, it is thought) ; 

the young fruits which survived this first shock were then at- 
tacked by the apple-scab and the curculio, the conditions 

favoring the activity of both. The trees were also weakened by 

the attack on the foliage of the apple-scab, and the wholesale 

destruction of the crop under these circumstances is not surprising. 

Careful observations will be made in the future to ascertain if the 
fungus does or does not attack the flowers, as work will be con- 

tinued on this disease during the winter and spring. 

Pear leaves, greatly discolored by a blackish blister, were sent 

in at various times during the summer. In answers, and in Bul- 

letin XIX, is indicated my belief that it was not due to a fungus 

but to the work of a gall-mite. Iam glad to call the attention of 

correspondents to the timely paper by Professor Comstock on 

this gall-mite, (Phytoptus pyrt), on p. 103 of Bulletin XXIII, 

a paper called forth by the above mentioned interest on this 

disease. 

There seem to be two aspects to the destructive ‘‘ Clematis 
disease.’’ Prof. Comstock, in his exhaustive paper on the Nem- 

atodes, has made clear the relations of these parasites to the 

Clematis roots; but he has called my attention to the evi- 

dence that the presence or absence of the nematodes has in many 

cases no relation to the disease. Material has been secured and 

work just begun, with a hope of finding something further in re- 

gard to the origin of the disease. 

The Hollyhock Rust has been at intervals under examination 

and many facts and observations collected concerning it, with the 

expectation of continuing the work into next season. 



A series of experiments on the optimal temperature of germi- 

nating spores has been instituted. A few species only have been 

taken up, but thus far fungi which thrive best in a cold, wet 

season are found to prefer a low germinating temperature (See 
experiments on the Clover Rust, Bull., XXIV, pp. 135-138). 

Those thriving in a hot summer show a corresponding high opti- 

mal temperature. 

It is not difficult to see that definite information on the limits 

of germination of the spores of each of our troublesome fungus 

parasites, might be of great service to owners of green-houses and 

forcing-houses. ‘The preservation of a specific temperature, not 

injurious to the host plant, might deprive the fungus in certain 

cases of its power of attack. 
It is apparent that many plant diseases have their basis in some 

physiological derangement in the plant itself; and that a better 

knowledge of the conditions of the health and hygiene of various 

forms of green-house plants is quite as essential as a knowledge 

of the particular mineral poison which will destroy the parasite 

likely to appear after the host has fallen into ill-health. These 

questions of environment will no doubt be eagerly taken up by 

the vegetable physiologists of America, who find few subjects 
worthy of their powers and their training and are forced thereby 

into other fields of exertion. 
W. R. DUDLEY. 
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Fic. 4.—Jlnterior of Insectary. 

REPORT OF THE ENTOMOLOGIST. 

To the Director of the Cornell University Agricultural Experiment 

Station : 

Sik :— 

In compliance with your request for a report on the 

progress of the Entomological Division of this Station, I beg leave: 

to submit the following : 

Facilities for Entomological Experiments.—At the time the sta- 

tion was reorganized under the provisions of the Hatch Act, the 

Entomological Department of the University in addition to being 
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well equipped for the work of instruction had already made con- 
siderable provision for carrying on investigations in economic 

entomology ; and two reports on insects injurious to vegetation 

had been published by the station. 

The equipment available at that time for the work of the sta- 
tion consisted of a comparatively good entomological library, 

microscopes, breeding-cages and other apparatus for the study of 

insects, and an extensive collection of named specimens. 

Great care and considerable expense had been devoted to the 

building up of this collection. For, owing to the large number of 

species of insects in our fauna, no entomologist can be expected 
to know more than a very small proportion of them. And when 

insects are received for determination, it would often be very dif- 

ficult to name the specimens if we had no collection of named 

insects with which to compare them. 

In the course of making this collection we have received the 

generous aid of a large proportion of the more prominent entomol- 

ogists of this country in determining the specimens. In the case 

of nearly every order of insects, the specimens illustrating that 

order in our collection have been determined by the highest au- 

thority on the. American representatives of that order. We can, 

therefore, feel reasonably sure that the determinations are accurate. 

In some respects our collection is a remarkable one. Thus of 

the Coccidae or Scale insects, one of the most important of families 

from an economic standpoint, we have the largest collection in 

existence. Andof the entire Order Hemzplera, or bugs, our col- 

lection of the American forms is better than that possessed by any 

other institution in the country. In several other groups our col- 

lection though not comparatively so important as in the groups 

just mentioned, is really quite extensive. In fact if we except 

the great collections at Cambridge and Philadelphia, that of Cor- 

nell University holds a high place among those of this country. 

The enlargement of the scope of the work of the station rendered 

possible by the support given it by the provisions of the Hatch 

Act necessitated an increase in itsequipment. Inthe work which 

we had been doing in the study of insects, we had been seriously 

embarrassed by the lack of a suitable place in which insects could 

be studied while actively infesting growing plants, and where ex- 

periments in the destruction of insects could be tried. A place 
was needed where all of the conditions of growth of both plants 
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and insects could be under control. It was therefore decided to 

erect a laboratory specially designed for carrying on work in ex- 

perimental entomology. ‘This Laboratory of Experimental Ento- 

mology, or Insectary as it isconveniently termed, is an exceed- 

ingly useful addition to the equipment of the department. It has 

proven to be of even greater service than was expected at the time 
it was built. We are now able to carry on many experiments, the 

conducting of which would be impractical without it. 

A description of our insectary was published in Bulletin III. 
of this station. Immediately the importance of the facilities of 

such a building was recognized by other entomologists. And 

since that time several of the experiment stations have made simi- 

lar provisions for carrying on their entomological work. 

The Cornell Insectary, Plate XII, consists of a two-story cot- 

tage with a conservatory attached. Upon the ground floor of the 

cottage there are two laboratories for the entomologist and his as- 

sistants, and a dark room for photographic purposes. In the 

second story are quarters for a Janitor and a shop and store-room 

for apparatus. In the basement there is a boiler for heating the 

building and conservatory, conveniences for potting plants, a coal 

cellar, and a cold-room for the storage of hibernating insects. 

The conservatory, Fig. 4, is essentially the same as if constructed 

for botanical purposes ; the foundations are of stone and brick, and 

the superstructure, of iron, wood, and glass; it is supplied with 

slate plant-tables at the sides, and with wooden tables in the centre. 

It is divided by_a transverse partition into two rooms, each 30 feet 

in length. One of these is used as a hot-house, the other as a cold- 

house. The slate tables along the sides of the conservatory are 

covered with gravel; here are kept the plants growing in pots, 

and those breeding-cages from which water is allowed to drain. 

While upon the wooden tables in the centre of the room are kept 
the breeding-cages from which there is no drainage. 

In the equipment of the building special pains have been taken 

to secure good apparatus for microscopic and photographic work. 

Our outfit includes, besides other apparatus, a Zeiss microscope 

with the new apochromatic objectives, and a photo-micro camera. 

The shop is furnished with a work-bench, and tools for use in 

making and repairing apparatus ; and the conservatory is supplied 

with the ordinary conveniences for a building of this kind. 

The cold-room for the storage of hibernating insects, referred 



to above, merits a somewhat fuller description. It is adapted for 
the storage through the winter of pupae and other hibernating 

insects. The room is a dark one built in one corner of the base- 
ment. The partition separating it from the rest of the basement 

is a double wall of matched lumber and building paper, enclosing 

an air-space. ‘This is rendered necessary by the high tempera- 

ture of the basement, due to the presence in it of the heating ap- 

paratus. There is an inlet for cold air, formed by an 8-inch tile 

pipe extending under the foundations of the building and open- 

ing outside. There is also an outlet for warm air, made by leav- 

ing an opening into two of the spaces between the studding of 

the outside wall, these spaces being furnished with another open- 

ing through the side of the building just beneath the eaves. The 

outlet beneath the eaves of this flue is furnished with a hinged 

door which can be opened or shut by means of a cord; the size 

of the inlet for cold air in the floor of the cold-room can also be 

varied. In these ways the temperature of the room can be kept 

under control. The room on the ground-floor immediately above 

the cold-room is the laboratory, and near the assistant’s table 

there is an opening covered by a pane of glass into the outlet-flue 

of the cold-room ; in this flue, opposite the pane of glass, there 

hangs a thermometer, by means of which the temperature of the 

air that is escaping from the cold-room can be easily ascertained. 

Since the establishment of our insectary an extensive series of 

experiments in tracing out the life histories of certain insects in- 

jurious to vegetation, and in determining the best methods of 

checking their ravages have been carried on. Nearly two hun- 

dred different species of insects have been studied. But the 

greater part of the work has has been concentrated upon a lim- 

ited number of these. Thus during the past year, although we 
have bred a large number of species, keeping careful notes on the 

transformation of each, more than half of the work done has been 

devoted to experiments designed to determine the most practica- 
ble methods of combatting wire-worms and millipedes. It has 

seemed better to concentrate our energies as much as practicable 
upon a few problems of first-class importance. Still the demands 

upon us for information regarding a great variety of questions is 

such that a limit is set to the degree in which we can specialize. 

For this reason although, as just indicated, the chief part of our 

experiments have been in another direction during the past year, 



the publications of the entomological department have been de- 
voted to Insects Injurious to Fruits, more inquiries having been 

made of us regarding these insects than regarding all others. 

Plans for the Future.—The additional facilities which will be 
afforded by the proposed building for the College of Agriculture 

will enable us to extend still further the entomological work of 

the Experiment Station. ‘The increased space for museum pur- 

poses will enable us to greatly extend our exhibition of material 

illustrating applied entomology. But more important than this, 

the spacious laboratories, together with the plant-houses attached 

will afford opportunity for much work in experimental entomology 

by the advanced students in the College of Agriculture. At 

present the demand for opportunities for doing this work is 

greater than the department can supply without interfering with 

the work of the experiment station force. And we have been 

obliged to limit the use of the insectary by students to those 

seniors who are writing theses on subjects of immediate applica- 

tion to agriculture. It is hoped that in the near future we can 

offer an extended course on methods of entomological experi- 

ments, and give all students desiring such work an opportunity to 

conduct investigations in this field. 

It is hoped that in this way the day will be hastened when the 

farms of the graduates of our College of Agriculture will become 

to a certain extent experiment stations. 

The plans of the proposed quarters for the entomological depart- 

ment are shown on Plates III to V. ‘The principal laboratories 

are to be on the second floor of the building, and at the north 

end, as north light is thé best for work with a microscope. The 

experimental work of the department will be carried on in the 

advanced laboratory and in the plant-houses. Easy access to 

the plant-houses will be had by means of a staircase indicated on 

the plans. The museum, in which will be placed the collections 

of named specimens already described, will also be readily acces- 

sible, being on the same floor as the laboratories and separated 

from them only by a hall. 

Work of the Year.—It is impracticable to describe in detail in 

this place the work that has been carried on in the insectary. In 

general it has consisted of completely or partially tracing out the 

life histories of certain insects injurious to vegetation, in experi- 

ments with insecticides, and in the publication of a bulletin on 

Insects Injurious to Fruits. 



Among the insects whose life histories have been studied are 

several species of wire-worms, a millipede very destructive to 

melons, a considerable number of insects injurious to forest and 

shade trees, two previously undescribed insects infesting roses to 

an injurious extent, several pests of hot-house plants, and those 

insects injurious to fruits described in our bulletins on this subject. 
The most extended of our experiments with insecticides have 

been those upon wire- worms already referred to. The results of 
these experiments have been rather discouraging, being almost 

entirely negative. We are delaying the publication of these re- 

sults in the hope that we shall soon be able to discover some prac- 

ticable way of combating these pests. But we shall not delay 

much longer; for we feel that even our negative results are im- 

portant ; as they indicate the futility of nearly all of the commonly 

recommended methods of fighting these pests. For example, we 

have determined that our most common species of wire-worm can- 

not be destroyed by the use of salt in quantities not injurious to 

field crops. Although this knowledge does not aid us in combat- 

ing the wire-worms, it will save the wasting of salt in a futile 

effort to destroy these insects.* We have also demonstrated the im- 

practicability of starving wire-worms in the soil by sowing either 

buckwheat or mustard as has often been recommended, or even by 

starving them by clean fallow. ‘These conclusions have been 

reached by a large number of experiments, the details of which 

will be published later. 
In our studies of the life history of wire-worms, an interesting 

point was determined, which is of some practical importance, and 

will therefore be mentioned here. Wire-worms live for several 

years in the worm or larval state. When the worms are fully 

grown they change to pupe. ‘This takes place in the species that 

commonly infests field crops during the summer. ‘The pupa state 

lasts only a short time, the insect assuming the adult form in the 

latter part of thesummer. But, strange to say, although the adult 

state is reached at this time, the insect remains in the cell in the 

ground in which it has undergone its transformations till the fol- 

lowing spring, nearly an entire year. With most insects only a 

very short time is required, after the change from the pupa to the 

*It is possible that the use of salt results beneficially by driving the 

worms deep into the soil and thus giving the young plants a chance to 

start. Experiments will to tried to test this point. 



adult state, to allow the body to harden, and the insect to become 

fitted for active life. But in this case the quiescent period after 
the adult form is reached is not only of long duration but appears 

to be necessary to the life of the insect. For in every case where 

the soil in the breeding-cages was disturbed after the insects had 

transformed, the beetles perished in the soil. The only way in 

which we have been able to rear active adults, has been to leave 

the soil in the breeding-cages undisturbed from midsummer till 

the following spring. 
This experieiice clearly indicates that by fall plowing we can 

destroy the beetles in the soil, and thus prevent their maturing 

and depositing eggs the following season. 
In closing this report the writer wishes to acknowledge the 

efficient aid, in the work of the station, of his assistant, Mr. M. 

V. Slingerland. 
JOHN HENRY COMSTOCK. 



REPORT OF THE AGRICULTURIST. 

To the Director of the Cornell University Agricultural Experiment 

Station : 

SIR :— 
The work of this Division of the Experiment Station 

has progressed most satisfactorily during the year. Beside com- 

pleting the work outlined in my report of one year ago many new 
lines of investigation, particularly in the branch of dairy hus- 

bandry, have been taken up and it is believed that some results of 

importance have been reached. 

There have been published during the year three bulletins and 

several short articles in the ‘‘ Omnibus Bulletin.’’ The bulletins 

were : 
No. XVI, Growing Corn for Fodder and Ensilage, detailing 

the results of a comparative trial of some forty varieties of ensil- 

age corn and giving additional data as to the best period for cut- 

ting corn for ensilage. | 

No. XX, Cream Raising by Dilution and Variations in Fat of 

Milk served to Customers in Dipping from Cans. 

No. XXII, On the Effect of a grain ration for Cows at Pasture, 

giving the results of the repetition in 1890 of the experiment on 
the same subject first reported in Bulletin XIII, December 1889. 

Beside the above the results of the feeding experiments carried 

on the winter of 1889-90, the experiments on the production and 

waste of manure carried on through the past season, and some 

additional data on the subject of cream raising are now awaiting 

publication. 
During the year the facilities for experiments with animals have 

been largely increased by additions made to the barn that are de- 

scribed and illustrated in detail in the report of the Director. 

With this new equipment the work of animal investigation has 

been enlarged to include some of the breeding problems as well as 

feeding, and for this purpose an excellent young male pig of the 

Poland China breed has been purchased, and through the courtesy 

of the Hon. David S. Collins, Secretary of the Rhode Island State 



Board of Agriculture, two young sows of the breed that run wild 

in the forests of the Southern States, have been procured from 

Florida. ‘The additions to the barn have also made it possible to 
begin some experiments in the breeding and feeding of poultry an 

important branch of farm economy that has as yet received but 

little attention by experimenters. 
The season of 1890 was a disastrious one so far as securing 

results from field experiments are concerned. The floods of the 

spring that made it almost impossible to plant at the proper time, 

or in a proper manner, were succeeded by a short, but severe, 

midsummer drought, which in connection with the late and wet 

spring, materially interfered with the development of the crops, 

particularly corn. Consequently our reports for the year are bar- 

ren in the line of field experiments. 

Tne details of the work in the fields and barns have been since 

the first of July, in the hands of Mr. Clinton D. Smith, Assistant 

in Agriculture, to whom much credit is due for careful, accurate 

and painstaking work. 
Respectfully submitted, 

HENRY. H. WING. 



REPORT OF THE HORTICULTURIST. 

To the Director of the Cornell University Agricultural Experiment 

Station : 

SIR -— 

The work of the horticultural division for the year just 
closing has been in all respects satisfactory. A large amount of 

experimental work has been inaugurated and two or three important 

experiments have received much attention. A large part of the 

endeavor of the year, however, has been spent directly upon con- 

structive matters. The equipment of the division is now assum- 

ing shape, and there is every reason to believe that in the coming 

years work of the very highest character can be done. 

Perhaps the most important feature of the horticultural work 

thus far, is that associated with the forcing structures. When the 

horticultural work fell into my hands, about two years ago, there 

was nothing with which to begin operations. A bare and open 

field, covered with snow, was the place selected upon which to 

build glass houses. The building was begun in January, 1889, 
under great difficulties of weather. A small structure, twenty by 

sixty feet, was erected, heated by steam, a steam boiler being 

placed in a rude cellar at one end, with a temporary shed roof 

over it. This house cost $750.00, approximately, and was com- 

pleted in time to start plants for the year’s operations. In the fall 

of 1889, two more glass houses were erected, comprising a total 

area of twelve hundred square feet. In addition to these, a large 

work room and photograph gallery and other rooms were erected, 

and during the winter of 1889-1890 a considerable series of ex- 

periments was undertaken. In the fall of 1890, three other glass 
houses were erected with additional work rooms, which at this 

writing are just being fitted up to receive plants. 

The forcing house plant (Fig. 5) covers 5,300 square feet of 

ground, of which approximately 4,000 square feet is covered with 

glass. The plan, (Plate XIII,) shows the arrangement of these 
houses, and the illustration (Fig. 5,) shows the elevation as 

seen from the south-west. The glass houses are seven in num- 



a 

ber, included in three runs or series. The upper series is twenty 

by sixty feet in dimensions, and this is divided into two houses, 

ber and melon house, 
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A and B, nearly equal 
in extent. These are 

low houses, three- 

fourths span upon a 

sharp slope, and they 

are used for the cooler 

plants, such as lettuce, . 

radishes, spinage, peas, ° 

tulips, verbenas, etc. In 

this house electric light 

experiments were car- 

ried on during last win- 

ter, and they are now 

under progress a second 

time. The central or 

second series is twenty 

by sixty feet in total 

-outline, and is divided 

into two equal parts, C 

and D. Each part is 

. built upon a somewhat 

. different plan. Both are 

two-thirds span, being 

built upon a sharpslope. 

C has a gable standing 

eleven feet above the 

walk, while the gable 

of D stands nine feet 

high. House C is de- 

signed primarily as a 
tomato house, and the 

tomato crop which is in 

it at the present time is 

in every respect an ad- 

mirable one. (Fig. 6.) 

House D is designed 

primarily as a cucum- 
in which capacity it has been used last 

g Flouses. 
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winter and this, and incidentally it has been used for the grow- 
ing of winter beans. 

The third or lower series of 

| houses is ninety four feet in length 

| and is divided into three unequal 

| parts. E is a conservatory at- 

tachment which is to be used for 

j various ornamental plants. F is 
Zi a laboratory-house, and Gfis a 

ge: fruit-house in which it is ex- 

#3 pected to grow peaches, necta- 

a9° rines, grapes and other fruits. 

These houses are built upon level 

ground and are even in span. 
They are built entirely from the 

tb general university funds, but as 
Fic. 6.—A Vomato Walk. they belong to the horticultural 

plant it may be proper to speak of them here. ‘They are designed 

for the purpose of teaching horticulture, while the four houses 

above them are used entirely for experimental work. House F is 

what I consider a model laboratory-greenhouse. It is sixteen feet 

wide with a gable elevation of about nine feet. The tables upon 

the side are divided by cross walks so as to separate one student 

from another, and to give him a place to work where he will not 

interfere with others who may be passing through the house. In 

this house the students do work in small detachments upon the 

leading operations of horticulture under glass, more especially 

upon the more difficult kinds of propagation, upon pollination 

and the management of various interesting subjects. -The house 

is now being stocked with a variety of ornamental plants for this 

purpose. Incidentally, much experiment will be performed in 

this house, but it is experiment which will have the instruction 

of the student for its first object. House E will form an overflow 

for house F, but it is designed, nevertheless, for the definite in- 

struction of students. 

All the houses are connected by two buildings which extend 

across their ends. Upon the front is a building, twenty-four by 

thirty feet, which includes a large laboratory room and small 

office, and a well equipped photograph gallery. Above, it com- 

prises an attic and a sleeping room. In the basement of this 



building are the heaters, two in number. This building itself, 
and houses A, B, C and D are heated by steam. ‘The remainder 

of the plant it heated by hot water, but it is piped in the modern 
system, and either hot water or steam can be used as may be. 

thought best. It is hoped that some definite observations upon 

the relative merits of hot water and steam, which shall be alter- 

nately generated inthe same apparatus, can be undertaken here 

very soon. This basement also contains a mushroom cellar, which 

lies directly under the photographic laboratory. Across the east- 

ern end of these houses is a low building, twenty-two by forty feet. 

It is a large work-room in which the potting for all the houses is 
done, and which contains benches and tools for steam and water 

fitting, a portion of the carpenter tools, etc. It also contains an 

engine to be used for running pot washing machines ‘and other 

apparatus. Across one end of this building is another mush- 

room bed. Lying still to the east of this series of houses, and 

not shown upon the plan, is another small mushroom pit. 

Various styles of construction have been employed in the build- 
ing of these houses, and various kinds of glass have been used, 

so that together they afford an excellent test of various methods 

of building greenhouses. ‘The lower series, including houses E, 

F, and G, is glazed without the use of putty. The roof of house 

F is dividen into four sections, each of which contains a different 

quality and thickness of glass. It is proposed to keep an account 

of each section during a number of years for the purpose of ascer- 

taining what are relative amounts of breakage by hail and other 

agencies. In house G it is designed to test the value of other 

coverings than glass for forcing-houses. It now has a roof made 

of oiled paper, but this is a failure. We shall soon put on a roof 
of oiled muslin. The houses, taken together, make a remarka- 

bly compact and easily handled plant. Many different conditions 

of exposure, heat, sun-light, etc., can be secured, so that exceed- 

ingly various operations can be carried on in them. 

Aside from this equipment, the station has a large barn 

sixty by eighty feet in dimensions, in which are two storage cel- 

lars, a large grafting room and tool room, a large basement, 

storage rooms for wagons, tools and fertilizers, and a number 

of stables, part of which are rented. An elevation of this barn is 
seen in Fig. 7. 

- The grounds belonging to the horticultural division, com- 



prise something over twenty acres of very uneven land. Part 

of it is a very ‘stiff clay, and part is a good quality of gravel 
: and garden loam. ‘The 

plantations upon this 

area are of considerable 

importance. They in- 

clude a dwarf pear or- 

chard, set last spring, of 
te Sy ami three hundred trees, a 

CIA feral Hi odbncel small orchard of apri- 
lara cots, plums, and pears, a 

small huckleberry plan- 

tation, about fifty va- 

rieties of apples, and a vineyard of about sixty varieties; also 

cherries, nine varieties; peaches, seven varieties; nectarines, 

almonds, mulberries, nuts, and various other tree fruits ; black- 

berries, ten varieties; raspberries, fifteen varieties; currants, 

nine varieties ; gooseberries, four varities ; strawberries, twenty 

varieties ; plantations of many wild fruits, including juneberries, 

a small but growing Prunicetum, in which it is designed to grow 

all the native plums of America; a Rubicetum, into which the 

wild brambles are being collected. 

The horticultural division has two offices in Morrill Hall, 

one of which is devoted to clerical work, and the other of which 

contains the garden herbarium, Fig. 8. This garden herbarium 

is one of the most important features of the work of the division. 

It is growing rapidly and has even now assumed large proportions. 

Every variety of every species grown in the gardens is pressed and 

mounted. Besides this, collections are made at leading nurseries in 

various parts of the country and arrangements are being made by 

which cultivated plants of foreign countries are to be secured. In 

short, the scope of the garden herbarium is nothing less than an 

herbarium of the cultivated species and varieties of the world. 

This I consider an invaluable auxiliary to any complete and 

comprehensive study of the variation of cultivated plants. The 

division also own a great number charts and prints of various 

kinds. ‘The library contains files of all the leading journals, both 

domestic and foreign, and a very large selection of the best horti- 

cultural writings. Most of the periodicals are also laid directly 

before the eyes of students by keeping them on file in the agri- 

cultural reading-room. 

~ 

Fic. 7.—Garden Barn. 



Although the experimental work of the division is varied, it 
nevertheless has a unity of design throughout. The variation 

of plants under culture is the 

perennial theme of investiga- 

tion. The mere testing of va- 

rieties forms a small and com- 

paratively unimportant labor. 

It is felt that such work is 

scarcely experimentation, and 

it would be folly to undertake 

it as long as means exist for 

undertaking work of a some- 

what general and comprehen- 

sive character. Yet nearly all 

the novelties are grown, not so 

much, however, for the purpose 

of making definite reports upon 

them with the idea of establish- 

ing their merits, as for the pur- 

pose of keeping track of the kind and extent of variation in plants, 

and also for the purpose of answering any questions concerning 

them which may be submitted to us. In other words, while the 

novelties, or a large part of them, are grown, we do not expect to 

make definite reports upon them, with the exception of special 

cases in which we are making, particular studies. We have se- 

lected a few general orders or kinds of plants upon which we are 

making the most careful studies. These are, at present: rst, 

tomatoes; 2d, cucurbits, including the pumpkins, squashes, 

melons, and cucumbers ; 3d, egg-plants ; 4th, plums and cherries, 

and their allies, more especially the wild species; and 5th, the 

brambles, including the raspberries, blackberries, and their wild 

congeners. In these particular lines we expect to arrive at more 

or less definite conclusions concerning the novelties of any year, 

especially so among the garden vegetables mentioned. These 

plants, and all others which we grow, are studied with reference 

to the influence upon them of soil, culture, and climate, and 

especially with reference to the effects of crossing and hybridiza- 

tion. ‘The crossing among cucurbits began a number of years ago. 

They have now reached about one thousand in number, and our 

our plantations of pumpkins and squashes, during the last year, 

Fic. 8.— 7he Garden Herbarium. 



the product of crosses and selections, comprised upwards of eight 

acres. The results of this labor among cucurbits have been most 

remarkable, and there is every indication that within a few years 

we shall have attained practical and scientific results of value. 

Crosses among egg-plants have also been considerable, and some 

two hundred crossed plants were grown this year with very satis- 

factory results. Crosses are also growing between various varie- 

ties of tomatoes. Extensive hybridizations have been made be- 

tween the different species of raspberries, between raspberries and 

blackberries, and between blackberries and dewberries. Some- 

thing over two hundred and fifty successful hybridizations were 

performed last year. Hybridizations were also made last year 

between two species of gooseberries, but unfortunately the fruits 

were lost. Extensive experiments are now under way to deter- 

mine to what extent color can be regulated by crossing and hy- 

bridization. This work is now being prosecuted with coleus, 

mimulus, silene, phlox, tomatoes, and other plants. Experi- 

ments in hybridization are also progressing in many other lines. 
In the winter of 1889-90, houses A and B were devoted to ex- 

periments to determine what infiuence the electric light has upon 

the growth of plants. Certain experiments have been conducted 

abroad upon this subject with nearly diametrically opposite re- 
sults, and the statements of gardeners in this country concerning 

the influence of street lights upon greenhouse work and of elec- 
tric lights upon flowers on exhibition, have led us to undertake 

this experiment, which has been prosecuted at considerable ex- 

pense. House B was lighted by electricity during every night 

during last January, February, March, and part of April, receiv- 

ing sun-light during the day time, while house A was kept under 

ordinary conditions. Each of the four benches running length- 

wise of the house was planted continuously. Peas, endives, 

spinage, radishes, and lettuce were the chief subjects of the ex- 

periments, although some flowering plants were used. ‘The re- 

sults were marked in every case, so much so that it was deter- 

mined to repeat the experiment during the present winter under 

somewhat different conditions. During last winter the electric 

light was run all night. We procured an engine and dynamo 
and made the electricity ourselves. This year we are making 

the test under what might be called practical conditions, by run- 

ning a street lamp into the houses. This runs only half the 



night. In addition to the experiment upon lettuce, peas and rad- 

ishes, this winter we shall make experiments upon the influence 

of electric light upon color, and for this purpose we are growing 

named varieties of heliotrope, verbenas, tulips, petunias, coleuses, 

primulas, fuchsias, and some other plants. The present indica- 

tions are that we shall be ready to report upon this series of ex- 

periments at the close of the winter. 

An interesting field experiment which was inaugurated in the 

spring of 1889, which it is expected to continue indefinitely, is 

one to determine the influence of various fertilizers upon fruit 

trees and to endeavor to answer the question if fruit growing can 

be carried on profitably with the use of concentrated fertilizers 

alone. ‘Two orchards are set aside for this purpose, each one be- 

ing divided into three equal parts. One section in each receives 

no treatment except the ordinary cultivation. ‘The others receive 

complete manures of one kind or another, and in addition each 

one receives an extra amount of some one fertilizer ; for instance, 

one receives an excess of potash, another an excess of phosphoric 

acid, and another an excess of nitrogen.. By these means we 

hope to be able not only to answer the question as to whether 

orchards can be profitably fertilized with concentrated fertilizers, 

but also to learn something of the controlling factors in the ferti- 

lizing of orchards. One feature of this experiment refers to the 
best and cheapest source of nitrogen. -Upon one section the ni- 
trogen is applied in the form of nitrate of soda, and another in 

the form of leguminous green manure. ‘The orchards in which 

these experiments are in progress comprise dwarf and standard 

pears, plums and apricots. Unfortunately most of the soil is clay, 

and probably results will not be obtained as early as upon sandier 

soils. 
Experiments upon the best methods of propagating plants are 

under progress, especially one concerning the moot point of the 

relative merits of budded, crown-grafted and root-grafted apple 

trees. 

A very large part of the endeavors of the division is devoted to 

methods of forcing plants. Weare or have been forcing the follow- 

ing plants: radish, endive, lettuce, spinage, pea, bean, cucumber, 

melon, tomato, eggplant, mushroom, cauliflower and some others. 

Another season we shall expect to have our houses ready for the 

forcing of still other plants. Our cucumber forcing experiment is 



now in its second season. ‘The primary object of this experiment 

to determine the facts in regard to fertilization of cucumber is 

flowers under glass. It is a question of considerable importance, 

both from a practical and scientific point of view, and no definite 

experiments have been made upon it. Our results are definite, 

and there is every reason to believe that we shall shortly be able 

to publish results of value. The tomato forcing experiment was 

under taken for several reasons, as the determination of the best 

methods of forcing tomatoes, the best varieties, how to control 

various fungi and insect attacks, and to perform experiments in 

cross-pollination. 

Many secondary investigations are under way, of which the 

following may be mentioned: An experiment with the cultiva- 

tion of huckleberries, both at the station and upon a piece of land 

in the eastern part of the state ; tests of edible plants of foreign 

countries to determine which ones give promise in this state; tests 

in the automatic ventilation of green-houses, and several other 

features of green-house construction ; a large experiment to de- 

termine the influence of food—chiefly concentrated fertilizers— 

upon the variation of plants; a large experiment with hardy 

foreign and domestic roses; a systematic study of horse-radish, 

with particular reference to propagation and improvement ; and 

at all times the study of the species and the variations of plants 
under culture. In all our work photography is used freely as a 

means of preserving accurate records. 

Respectfully submitted, 

L. H. BAILey, Horticulturist. 
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GROWING CORN FOR FODDER AND EN- 
SILAGE. 

A TEST OF VARIETIES OF ENSILAGE CORN. 

The results of most of the experimental work upon the growth 

of corn for ensilage have strongly indicated that those varieties 

that will reach a fair degree of maturity are the best for fodder 

aud ensilage purposes. Nevertheless, the strong growing and 

late maturing varieties have remained favorites. with many be- 

cause of the large yield of green fodder obtained from them. 

We have grown during the past season forty-one different varie- 

ties, (including ‘‘Kaffir Corn,’’ a sort of sorghum). ‘These varieties 

include all that were advertised as valuable for ensilage pur- 

poses in the seed catalogues that were at hand. Our list of varie- 

ties grew so rapidly late in the season, that we could not give to 

all as much space as was intended ; consequently a. selection was 

made of fifteen of the most prominent varieties. These were 
planted in tenth-acre plots, so as to get the comparative yield as 

well as the comparative composition. The remainder were 

planted in single rows only, and no attempt was made to ascer- 

tain the comparative yield. 

The season was late and very wet, yet the frosts held off so long 

in the fall that the season was fully as long as ordinary, and the 

different vari2ties reached as mature a stage as they would be 

likely to in an ordinary season. 

The varieties that were planted in single rows were planted 

May 8th, but owing to the frequency and abundance of the rain- 
fall it was impossible to plant the fifteen varieties on the tenth- 

acre plots until May 14th. 

All the corn was planted ona clover and timothy sod. That 
planted in tenth-acre plots, received no fertilizer. That planted 

- in sample rows was in the general corn field and had received a 

liberal dressing of farm-yard manure before the ground was 

plowed. Sibley’s Pride of the North was planted in duplicate, 

one plot was planted with seed procured from H. Sibley & Co., 
and a single row was planted from seed that had been grown at 

the Station for several years. 
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Vegetation was rapid and even, with the exception of the Ever-. 
green Sugar and the Sibley’s Pride of the North from Sibley & Co. 

In these cases scarcely more than half a stand was obtained, thus 

in great measure accounting for the small yield from these two plats. 

That all the varieties might have the utmost chance for devel- 

opment, as the season for frost approached the state of the 

weather was narrowly watched and cutting delayed as long as 

possible. On Sept. 18th it was thought that it would not do to - 
delay cutting longer, accordingly the varieties were sampled as 

follows. While the corn was still standing, from each variety an 

average hill of three stalks was selected and carefully cut close to 

the ground. It was then securely tied and taken to an upper 

chamber in the barn where it was left until dry enough to run 

through a coarse coffee mill. The whole hill was then ground 

and from this ground material a sample was taken for analysis. 

At the time of cutting the different varieties were in the follow- 

ing stages of ripeness : 

Four had passed the best stage of maturity for preserving as 

ensilage, viz.: Compton’s Early, King Philip, Self Husking, 

Suffern’s Monarch Pop. 
Twelve were in the best condition for cutting, z. e., well glazed 

but with the stalks still green. These were: Chester County 

Mammoth, Golden Dewdrop, King of the Earlies, Longfellow, 

N. B. & G. Yellow Dent, Pride of the North (C. U. seed), Pride 

of the North (Sibley seed), Sanford, White Dent, White Flint, 

“Yellow Cleavage, Yellow Flint. 

The remainder, with the exception of the Brazilian Flour Corn, 

‘which was very immature, were in various stages of the roasting 

ear condition. None were mature enough for best results, though 

a few approached this condition, and perhaps in a warmer and 

.dryer season would have become mature. In the table below is 

given the percentage composition of the green forage as it stood 

Sept. 18. The varieties set in bold faced type are those that 

were planted in tenth-acre plots and are treated more in detail 

‘further on. In the second column the letters indicate the class, 

.asy.d., Yellow Dent; w. f., White Flint; s., Sweet, etc. The 

‘varieties are arranged in the order of their percentage of dry 

matter, and while the other constituents vary somewhat, it will 

“be seen that with a few notable exceptions the variation in the 

~percentage of water constitutes the main difference in composi- 
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tion. In the last column under the heading ‘‘ Nutritive Ratio,”’ 

-is shown the relation between the nitrogenous and non-nitro- 

genous constituents in the same way that is usual, except that 
here the whole of the nutrients instead of merely the digestible 

portions are compared. 

TABLE I. 

| Peete ole fev | 
| roe Poet ee ee ee ee a de eee ba 
| ):| 8 |g el @| 218 gl g ze o| 
/ aie a] [|]. (Ao) 2) elo 4] 
| VARIETY | jo | £ | lo o1> a 
| |= bog Sl OP ee Bl ob ee ies at 
| g | 9g 2 ee a hs el a oe 

° r= aA Oe | Se BR Rage Peay Bee Ae 
M/E IA |a|nH iA |B] a lA | 

1. N. B. G. Yellow Dent . . ly. d.!63.03)36.97|2.52|1.10|23.92|7.73/1.70) 13.7) 
2. Pride of the North, C. U. . |y. d. 65.12)34.88)2. 19/1.20|22.45/7.38 1.66, 15. 
3. King of the Earlies.. . . ly. d.|68.47/31.53)2.50| .84/19.84 '7.01|1.34, 11 
| “a. Self-Husking.. . ... «5 b. f./69.68) 30.32/2.52/1.45/16.35/7.84 2.16) 11. 

5. Yellow Cleavage... . . ly. d.|70.54)/29.46|1.95| .65|17.67, 7.82 1.37 ie 
Oe Ee | rr b. f.71.02)28.98)2.21| .89/18.146.301.44) 12.1 
oy SECEMBEGPEOER 9. oo a = w. f.|71.95|28.05|2.37| .80}16.80/6.31|1.77| 10.6 

| 8. Compton’s Early... . . |y. f./72.85)27.15|2.16) .84|15.02|7.57|T. 56 11. 
| 9. Golden Dewdrop... . . ly. d./72.95|27.05|2.30| .85}16.22)5. 23|1.45| 10.7 
fen onpicliow ......0. 2. y. f.|73.86)26.14/2.09] .78]14.14/7.54/1.59| II. 
eS - Queen of the Prairie . by. d.)74.05/25.95|1.94| .69|15.92/6.04|1.36| 12.2 

. Early Mastodon. . . ly. d.'74.20|25.80/2.05) .77|16.80/4.77)1.41) 1.5 
2 Early White Dawn w.d. 74.43 25-47 1-41 .43|14.26)8. 20| 1.17| 16.74 
‘14. Pride "sag ike nag Sib. ly. d.)75.84)24.16)1.84} .93}11.82/8.31| 1,26) 12.2 
It5. Kaffir Corn (sorgh) . -|. . |76.05/23.95|2.34| .41/11.40/8. 36|1.44| 8.9 
16. Leaming....... y. d.|76.21/23.79}1.41| .47|13.87/6.98/1.06] 15. 
17, Mam. W. Surprise w.d.76.44)23.5611.94| .47|13.42/6.57 1.16) 10. 
‘18. erstOw Ne. 6 So. a y- f.|76.45|23.55|1.88] .35/14.32/5.23| 177 10. 
|19- Champion W. Pearl . . . |w.d./76.50/23.50)1.06) .42/14. 73/6.03/1.26| 20. 
pan werite lve vi. hs iw. f.|76.93/23.07|1.80] .64}13.15/5.86) 1.62| 11.5 
21. Chester Co. Mammoth. . ly. d.}77.02/22.98)1.71) .41|13.64/5.88, 1.34 12. 
22. Big Buckeye... . ly. d./77.17/22. 83/1.03| .37|11.68/8.73|1.02| 20.7 
RS aE) a ae w.d. 77.42/22. 58 1.66] .49|15. 92)3.47| ‘1.04 12.44 
Ele sn a ge Se |w.d.|77.59/22.41/1.79| .45|13-45|5. 65|1.07| 11.3% 
25. Golden Beauty...... y. d.|77.90|22.10}1 80} .25|13.77|5.20|1.08) 10. 
126. me eee We. eS w.d.|77.98/22.02|1.18] .35|12. 766. 54\1.19| ¥7.1 
[27. Sweet Fodder ...... s. |78.38|21.62|1.73| .76/12. 24\5. 53/1.36| 11.4 
28. White Southerm. . w.d./78.52 21.48'1.58) .33 9.988. 551.04] 12.3 
29. Genuine Sou... iw.d.|78.54/21.46)1.44! .86)11.42 6. 50/1.24) 13. 
30. Breck’s Bost. Wkt w.d.|78.83/21. 17| 1.66] .36/11. 13/6. 77|1.25| 11. 
3t. Sufferns Monarch Pop. .| p. |78.93 21. 07|1.67| .44/10.21|7.50\1,25) 11. 
32, Ensilage or Fodder. . . . \w.d./79.36)20.64/1.65| .56) 10. 93) 6.44 1,06] II. 
33. Blount’s Prolific . . w.d./80.39 19.61 1.49, .30| 9.45 7-41) .96| IT. 
34. Livingston’s Gold Coin. .| s. ‘So. 44 19. 56 1.65) .66)11.79/4.39 1.07, 10. 
35. Red Cob Ensilage. w.d. 80.45 19. 55. "<3 93, 10,625.66 1,01) 14. 
36. Acme Everg.Sweet ss. (80.95 19.05 1.29 .52\11.17|5.08) .99) 13- 
37. Farmers’ Favorite . . . . ly. d./81.42/18.581.50) .63/10. 95 4. 461,04) 11. 
38. Mammoth Sweet... . .| S. |82.09)17.91 1.22} .31/10.85/4.58| .95) 13. 
139. Egyptian Sweet... .. s. |82.54)17.46)1.33) .44/10.81)4. og -79) 12. 
40. Flour Corn (soft). . . |82.56\17.44|1.13) .30| 9.27/5.87| 87 

41. Evergreen Sugar | s. (82.58 17.42 1.75) .52 10.26 3.8411.05| 8. 
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By combining the various classes, as in the table below, the 

differences in the composition are more clearly brought out. It 

will be seen that of the three classes, Dent, Flint, and Sweet, the 

Flints have the largest percentage of dry matter and the Sweets 

the least; the Sweets have a slightly higher ratio of protein 

matter. The Dents have somewhat more water than the Flints 

and considerably less protein, but in general they give a much 

larger amount per acre both of green forage and dry matter, as will 

be seen by reference to Table III. It is interesting to note 

that the Kaffir Corn, with a moderate amount of water, has a 

much higher proportion of protein than any of the three classes 

mentioned. It did not, however, make a large’ growth of green 

fodder. All things considered, it seems to us that that variety of 

Dent corn that will approach fairly well toward maturity, in ordi- 

nary seasons in the locality, is the best for ensilage purposes. 

TABLE II. 

COMPOSITION OF THE DIFFERENT CLASSES. | 

f Gary | aan | Nutri- 
‘So | Dry | Pro- Fat. N-fiee tive | 

| |¢.o Water) Mat- | tein. | . Fibre.) Ash. | Ratio. 
IZ &| et] Per | ioe | As I 
| ~p/Perct.|Perct./Perct.) ct. |Perct./Perct.|/Perct.| to | 

| | | 

VS oe | 25 | 75.62 | 24.38 | 1:72 | .60)|.14:27 | 6.57 |. Toe20 eee 
} | | | | | 

PMc on io ie | 7 | 73.25 | 26.75! 2.15 | .82|15.42| 6.66 | 1.70 | 11.7 
| | 

SWEEL 53° Wy 0 | OL. 20-1,18.04)) B50.) 258 11.18] 4:59 | 1.04 | Scam 
| | 

DMO io he's ae sy hel Pee 21.07 | 1.67 | .44 | 10.21 | 7.50 | 1.25 | 11.3 

Safe sce | 1 | 82.56} 17.44! 1.13 | 30 | 9.27 | 5.87 | .87 | 14.1 

Kaffir Corn . .| 1 | 76.05 | 23.95 | 2.34 | ie se ie] 8.36 | 1.44 8.9 
| | | | | 

In Table III is given the yield in pounds per acre of the 

green forage, the dry matter, and the several nutritive constitu- 

ents of all the varieties planted in tenth-acre plots. The varieties 
are arranged in the order of the dry matter per acre produced. 

The numbers at the left refer to the numbers in Table I. 

It will be seen that there is no relation between the amount of 

green forage and the amount of dry matter. Though the very 

immature Brazilian Flour corn from its immense growth did pro- 

duce the greatest amount of dry matter, there were four varieties 
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that produced more protein and six varieties that produced more 

fat. ; 
It will be remembered that the small yield of the last two varie- 

ties was due to poor seed, there not being more than half a stand 

of either. Ifthe yield of these two varieties be multiplied by two, 

they would stand first and thirteenth respectively. 

For the sake of comparison, we have added at the bottom, the 

yield of the various constituents from a measured acre of Pride of 

the North in the general corn field. It is true that this corn was 

fertilized, but not all the difference may be ascribed to fertility, 

for the soil of the plots was fertile though not manured this year. 

t seems to us that most of the difference must be due to selection 

and acclimation of the seed through several years. 

TABLE III. 

YIELD IN POUNDS PER ACRE. 

; ov ro re 
ie ae a pte eee al STAGE 

VARIETY. She | De ea 
<9 d| -|egl - oF GROWTH. 
s | + |Matter.|-g | -|2 da ae 
.) ~ 5 ee u 

2 | 3 el eic te ie 
os) mu Mie | wl 

40. FlourCorn . . |44260 82. 56 7720 498 1324106 2598 386 Barely in Milk. 
29. Genuine Sou . |34440 78.54 73QO 497 2983932 2237|426|‘‘ Roasting Ear.”’ 
28. White South’n 34060 78.52) 732O\540/112/3399 | 2912 357 Milk. 
17. Mammoth W. 

Surprise. . . |30010/76.44) 7@7O 582|142'4027/1970 349 ‘‘ Roasting Ear.”’ 
33. Blount’s Pro- 

lific.. . . . 35340 80.39 ©934 529 107/3340 2620/338) Milk. 
30. Breck’s Boston | | 

Market . . . 31400 78.83, @648 523,113/3493 2128 391| Milk. 
26. B. and W. . . \2990077.98| ©583 352 104 3817/1956 354 Barely in Milk. 
35. Red ‘Cob Ensi- 

lage... . . |3266080.45, ©3883 434/304 3466, 1850/329 Milk. 
16. Leaming . . . |26800 76.21) 375 376 124 3720 1872 283|‘‘ Roasting Ear.”’ 
13. Early White | 

Paw .°o\: 24200/74.43 6162 341 105 3449 1985 282) Milk. 
22. Big Buckeye. . |25740,77.17| 587266, 94 3005 2248263) ‘‘ Roasting Ear.”’ 
7. Sanford. . . . |1984071.95| 5565 469 158/3335|1252/351| Mature. 

36. Acme Ever’gn | 
Sweet... . . |25640 80.95 488 330,134 2863 1304 /255 ‘‘ Roasting Ear.”’ 

14. Pride of the 
North (Sib.) . |16980'75.84, 4§O2 313, 158 2007 1410 214 Mature. 

Everg’n Sugar. |16360 82.58 2850 287| 86 1678) 628 171|‘‘ Roasting Ear.’’ 
«Pride of the North.|30108 69.75 QIOQg 686 224) 5598, 2282 319| Mature. 

* On a measured manured acre from the general corn field. 
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On the following pages the results of Table III are shown in 
diagrammatic form, the black lines representing the water and 
the colored the various other constituents. In order to make the 
differences clearer the colored plate is enlarged five times, or in 

other words each inch in length of the black lines represents a 
yield of 6,000 pounds of water per acre, and each inch in length 
on the colored plate represents a yield of 1,200 pounds of the other 
constituents per acre. The figures refer to the numbers in Table I. 



It seems still necessary that an explanation of the terms used 
should accompany all discussions of foods and fodders, and we 
may therefore be pardoned for repeating it here. ) 
The value of a fodder in the main depends upon the amount 

and relative proportions of four classes of constituents. ‘These 
are usually denominated by chemists as crude protein (nitrogen 
multiplied by 6.25), ether extract, nitrogen-free extract, and fibre, 
and on the accompanying plate are represented by red, yellow, 
blue, and golden brown, respectively. 
Protein is the most costly and the most valuable constituent of fodders. 

Protein substances contain nitrogen and are often called albumenoids or flesh 
formers, They are found in all parts of all plants and all animals, and are 
important and indispensable constituents of lean meat, blood, and all inter- 
nal organs. Since a large number of fodders are lacking in this class of 
constituents, the amount of protein that a fodder contains is largely a meas- 
ure of its value. | 

Ether Extract is mainly composed of fats and oils, and is usually spoken 
of assuch. It is used by the animal as a heat producer or stored up in the 
tissues of the body as surplus fat. For these purposes it is worth nearly two 
and one-half times as much as starch, sugar, gum, and other carbhydrates. 

Nitrogen-Free Extract consists of those substances containing no nitro- 
gen that are soluble in water and dilute acids and alkalies, it is mainly made 
up of starch, sugar, and gum, and the whole class is often spoken of as carb- 
hydrates. The function of these carbhydrates in the animal economy is 
mainly that of heat and fat producers. 

Fibre is that portion of the plant not dissolved, by the action of dilute 
acids and alkalies. In composition it is a carbhydrate, and its function asa 
fodder is the same as the other carbhydrates, but being less digestible is of 
less value. 

The Nutritive Ratio is the ratio of the protein to the other three classes. 
It is always expressed by the formula ‘‘as1:—’”’ It is found by adding to 
the digestible portion of the fibre and nitrogen-free extract two and one-half 
times the digestible fat, and dividing the sum by the digestible protein. For 
example, one hundred pounds of clover hay contain 7.82 pounds of digesti- 
ble protein ; 40.25 pounds of digestible nitrogen-free extract and fibre, and 
1.49 pounds of digestible fat. Two and one-half times 1.49 is 3.72, this 
added to 40.25 makes 43.98. and this divided by 7.82 gives 5.6. Clover hay, 
then, contains one part of protein to five and six tentlis parts of nitrogen-free 
oe oes fat and fibre, or as it is expressed, the nutritive ratio of clover hay 
is 1: 5.6. \ Mote 

As to the money value of the various constituents. the Germans 
have estimated that disgestible protein and fat are each worth four 
and one-third cents per pound, and that digestible carbhydrates 
are worth nine-tenths of a cent per pound. ‘These figures are 
much too high for American fodders, especially for protein. 

Dr. Jenkins, (Ct. Exp. Station Bull., 96), has made an estimate, 
based on the selling price of various concentrated foods, that pro- 
tein is worth 1.6 cents, fat 4.2 cents, and carbhydrates .96 cents per 
pound. On this basis, not including the fibre, the fodder produced 
on an acre of our field corn (last line of Table III, and right hand: 
figure of plates) would be worth $74.13, while the fodder produced 
on an acre of Evergreen Sugar (No. 41 of Table III and plates) 
would be worth $24.31. These figures are evidently too high for 
coarse fodders, yet they serve to show the relative value of differ- 
ent varieties. 

In regard to the ash it is only necessary to state that while it is 
an indispensable constituent of foods, almost all fodders contain a 
sufficient amount and it may therefore be ignored in discussing 
them. 
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THE BEST PERIOD FOR CUTTING. 

As the results of analyses made at different periods of growth 

in 1888 we strongly urged* that only such varieties of corn should 

be grown for ensilage as would reach a good degree of maturity 

in the locality grown. These conclusions have been abundantly 

confirmed, not only by our own experiments repeated in 1889, 

but by similar experiments at several other stations. 

The variety used was the same as last year, viz: Pride of the 

North of a strain that has been grown on the farm for several years 
and has become wel! acclimated. ‘The soil was a clayey loam. 

It wasin clover and timothy sod and had received a good dressing 

of farm-yard manure during the winter. The corn was planted 

in hills three feet three inches by three feet eight inches apart, and 

received ordinary cultivation. 

The season was late and very wet. The corn was planted 
about May 12, and the first cutting was made on August 2, at 

which time it was just coming into blossom and was at the 

same degree of maturity, as well as could be judged, that it was 

in 1888 on July 24th. On Aug. 17th the second cutting was 

made, the kernels were just beginning to fill with milk. The 

corn matured much more slowly in 1888 than in 1889, and fur- 

ther cuttings were made on Aug. 31st and Sept. roth, during the 

period of ‘‘roasting ear’’ condition, The final cutting of the 
mature corn was made on Sept. 24th, no frost having intervened. 
The corn at this cutting was perhaps a trifle more mature than it 
was in 1888 on Sept. 3. 

The samples were taken as follows: At each cutting three 

average hills were selected and cut close to the ground. ‘They 

were then treated in the same manner as the samples of the different 

varieties already described. ‘The table below shows the percent- 

age composition at the various periods. It will be noticed that 

the most marked difference is in the great increase in dry sub- 

stance between Sept. roth and Sept. 24th. It will also be noticed 

that there was more water on Aug. 17th than on Aug. 2d. This 

is entirely out of the usual experience and may perhaps be due to 

the individuality of the plants sampled. In regard to the dry 
’ substance we find, as is usual, that the per cent. of protein gradu- 

* BULLETIN No. IV, Cornell University Agricultural Experiment Station, 
Pp. 52. 



ally diminishes and the carbhydrates and fibre increases as de- 

velopment approaches maturity. 

TABLE IV. 

| ; Iy THE DRY MATTER. | 

| | 5 eee ) | 
hae S r=] Bis r= 

| 1 Ba bye) ee tlie Bags bye | | 
| Dateor | Srackor | @ | & | 87} on ee] on | 4 | 
| | s | 3 | Be | SM (gad ga | 8 
| Currinc. | MATURITY. v 2 | o Me 12 | Y 
| | Aa 3g | Oe Ms lea | = 
| | gol | Biol] BE to ee @ |e a Lx v Os 4s} 

| € [Agee Wl =a Po a Fae Ne Bey 
| Be or eae Git it 

| megs. .| In Bloom. | 85.25 | 14.75 | 9.87 | 2.68 58.07 | 22.06 | 7.32 

| Aug. hy Saas In Milk. 87.31 | 13.69} 9.03] 1.71 | 57.74 | 25.11 |6.41 

| Aug. Mas | Roasting | 82.56/|17.44| 8.84] 1.96] 55.21 | 28.43 | 5.56 

| Sept. 10 .. Ear. 81.37 | 18.63 | 6.17 2.43 | 59.06 | 27.19 |5.15 

|Sept.24 ..{ Mature. 69.75 | 30-25 | 7-53 2-46 | 61.46 | 25.05 | 3-50) 

Ateach period of cutting, except the last, besides taking the 

sample, there were cut and weighed sixty hills of corn. The 

weight of the corn so cut was used asa basis for computing the 

yield of green fodder*and of the various constituents per acre, 

except in the cutting of Sept. 24, when a measured acre was cut 

and weighed. ‘These results are shown in the table below. 

TABLE V. 

| - YIELD IN POUNDS PER ACRE. | 

| ‘s | 3 

DATE OF STAGE OF | ¢ = diel! § 
Ey -|Si/s] Kg 
& > u 2S u WW) & 

| CUTTING. | MATURITY. 5 iu es ie = 
| mH = |/@ {|| ma |S 9] & 

| = 5 (S| o}] w [Me] o 
) Y ef we bes Alors : 
| ¥ aes Oak ide Os <a -e Ba = 
) eS EG Ph Oh Flo i dO a 

oa oe In Bloom. 24805 | 85.25 3658) 361| 98 2124) 807) 268 

CS ) ae | In Milk. 27830 | 87.31 |3810 344) 65 2200, 957 244 
| 
eS aa Roasting ee 82.56 5274 467 103 2912 1499 293 

| Sept. 10... | Far. 28580 81.37 heal 333 | 133 |3188 1466) 278 

Sept. 24 ay ge Ks Mature. 30108 | 69.75 ical 686 | 224 |5598 2282) 319 



It will be seen that between the first and last cutting the dry 

matter and carbhydrates increased about 150 per cent., the fat 

about 125 per cent., and the protein nearly doubled. In our ex- 

periments last year* we found that the total feeding value, in the 

period between tasseling and ripening, increased 166 per cent., so 

that the experiments of this year confirm those of last. 

Further than this, investigations at three other experiment sta- 

tions have been made in almost exactly the same way and the 

results of all agree. These experiments in brief are as follows: 

In 1887 Professor Whitcher, of the New Hampshire Agri- 

cultural Experiment Station, made analyses of four different varie- 

ties at four stages of growth. The four varieties were a southern 

ensilage corn, a northern flint corn, Sanford (flint), and Pride of 

the North (dent). The cuttings were made July 26, Aug. 5, Aug. 

I9, and Sept. 16. At the first date none were in tassel but the 

northern flint; at the last date the northern flint was completely 

ripe, the Sanford and Pride of the North were nearly mature, and 

the kernels of the southern ensilage were just blistering. Be- 

tween Aug. 5th, at which time but one of the varieties had 

passed the blossoming stage, and Sept. 16th, there was an in- 

crease in dry matter of 112 per cent., in albumenoids of 50 per 

cent., in fat of 84 per cent., and in carbhydyates of 130 per cent. 

In 1888, at the Pennsylvania Agricultural Experiment Station, 

Mr. Caldwell foundt that between the period of tasseling and 
complete ripeness there was an average gain of dry matter of 155 

per cent. Ten varieties of corn (dents and southern ensilage 

corn) were used. Only the dry matter was determined. The 

dates of cutting are not given, and the last determination was 

made from the ears and stover cut and shocked as for grain. 

In 1889, at the New York Agricultural Experimeut Station, a 

very thorough investigation of this subject was made by Mr. 

Ladd, chemist of the station.|| The variety used was King 

Philip; the dates of cutting were July 30, Aug. 9, Aug. 21, Sept. 

7, and Sept. 23, at which dates the condition of maturity was, re- 

spectively, tasseled, silked, in milk, glazed, and ripe. The com- 

putations were in each case based on the yield of a plot of a fifth 

of an acre so taken as to represent the average of a field of twelve 

* Cornell University Agricultural Experiment Station BULL. IV, p. 52. 
+ New Hampshire Agricultural Experiment Station Bull. No. 3. 
t Pennsylvania Agricultural Experiment Station Bull. 7, p. 7. 
|| New York Agricultural Experiment Station 8th Ann. Rept., p. 86. 
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acres. Between the first and last period there was an increase in 

dry matter of 389 per cent., of albumenoids of 183 per cent., of fat 

of 335 per cent., and of carbhydrates of 462 per cent. 

In the above only the gain between the first and last periods is 

given, but the details show that the gain is continuous from period 

to period, and in general most rapid toward the last. 

The results of all these experiments unite to show that there is 

a large increase of all the classes of nutrients as the corn pro- 

ceeds from tasseling to ripeness. This is perhaps more clearly 

shown in Table VI on page 13, in which all the results have been 

grouped. 

It would seem as though the question of the proper time to cut 

corn for ensilage was definitely settled by these experiments. An 

increase of more than two hundred per cent. between the periods 

of bloom and ripening cannot be ignored even though the propor- 

tion of the more valuable albumenoids is somewhat lessened. 

What gives the matter additional strength is that these experi- 
ments, including all the work so far done in this direction that 

has come to our notice, are unanimous in their conclusions. 

SUMMARY. 

Not all the points given below are based upon the experiments 
just detailed. Some are drawn from work done elsewhere and 

some from unpublished results of our own. 

First, we wish to emphatically repeat our recommendation of 

last year, that, in growing corn for ensilage, care should be 

taken to select the largest variety that will fully mature before 

frost in the locality where grown. | 

Special attention is called to the fact that heretofore it has been 
a common practice to sow or plant corn for fodder and ensilaging, 

entirely too thick. Starch and sugar are not fully aks with- 

out an abundance of sunlight. 

Immature plants are likely to contain a very large per cent. of 

water. It will readily be seen that twenty-five tons of green corn 

containing go per cent. of water, gives but five thousand 

pounds of dry matter ; while twelve tons containing 75 per cent. 

of water gives six thousand pounds of dry matter. In the latter 

case we get a thousand pounds more dry matter, and have to 

handle and store less than half the weight of gross material ; 



while the corn will still have sufficient moisture to give the result- 

ing silage that succulence upon which its value for feeding as 

compared with dry forage, largely depends. 

While the percentage of nitrogen grows less as the plant ap- 

proaches maturity, a much larger proportion of the nitrogen in 

the unripe material is in the less valuable form of amides, than in 

the mature plant. So that the less percentage of nitrogen in the 

riper product is compensated for in its increased nutritive value. 
So far all the experiments go to show that the effort should be 

made to raise the largest yield of grain irrespective of stalks, no 

matter what purpose it is intended for. If one variety gives an 

equal yield of grain anda greater amount of stalks and blades, 

then of course it should be preferred, for fodder and ensilage pur- 
poses, to the variety that gives the less stalk and blade; but it 

will be found that as a rule the larger the yield of grain, the lar- 

ger will be the yield of stover. 

Finally, the fact should not be lost sight of, that wood and wa- 

ter alone, are not good foods for animals, and that they are expen- 

sive products to handle. 

I. P: ROBERTS, 

HENRY H. WING. 





CORNELL UNIVERSITY, 

COLLEGE OF AGRICULTURE. 

BULLETIN 

OF THE 

Aoricultural Experiment Station. 
CHEMICAL DIVISION. 

sf a 2 x V . : 

BOT a 

G Or UARDE 

AVE 

MAY, 190. 

A Description of Cochran’s Method for the Determination 

of Fat in Milk, for the Use of Dairymen. 

‘That art on which a thousand millions of men are dependent for their sus 
tenance, and two hundred millions of men expend their daily toil, must be the 
most important of all; the parent and precursor of all otherarts. In every 
country, then, and at every period, the investigation of the principles on 
which the rational practice of this art is founded, ought to have commanded the 
principal attention of the greatest minds.’’—JAMES F. W. JOHNSTON 

PUBLISHED BY THE UNIVERSITY 
ITHACA, N. Y., 

1S8go 



CORNELL UNIVERSITY. 

Aoricultural Experiment Station. 

BOARD OF CONTROL: 

THE TRUSTEES OF THE UNIVERSITY. 

STATION COUNCIL. 

President C. K. ADAMS. 

Hone. 5 Wiis, 9 < cena oe .. . . . Trustee of the University. 

Hon. JAMES Woop, ..... .. . President State Agricultural Society. 

I. P. ROBERTS, ............. ... . Professor of Agriculture. 

SC CAL WEIAg) so kt ... .:  . . Professor of Citemuge: 
JAMES LAW, . 1. ew «ws we a. . a. Professor of Veterinary Seremce: 

AN, SE RENIIGS | Fas own rey Moet a .. . . + Professor of Betaag 

J.-B. ComstocK,. . .-. .. =. . «=. 4) |. : BO feseon te 

0G eA TOW 6 cairo Nhe. ate .. . . . . « Professor of Horieaitae: 

W: R: DUDLEY,. .......... 4, ',Ass’t Prof. Cryptoganic aia 

OFFICERS OF THE STATION. 

[ P.SROBBRTS. «.: fo . Director. 

HENRY H. WING,.. .. .. . Deputy‘Director and Secretary. ’ 

E. L. WILLIAMS, . toi sy et _ . Treasurer. 

ASSISTANTS. 

meticuitrire se ty 2) i) UPd Cae ices: .. ./ Ep TARBBER 

Rhemistry i) Bio aia. utes .. . . . WIELIAM P. Coie 

Veterinary Science, ; eo | face tae 

Entomology, . toa ela ws oe 2. ORIN AES See 

Horticulture, .. . PEAY S aiae . . . W. M. Munson. 

Offices of the Director and Deputy Director, 20 Morrill Hall. 

Those desiring this Bulletin sent to friends, will please send us the names 

of the parties. 



A DESCRIPTION OF COCHRAN’S METHOD 

FOR THE DETERMINATION _ 

OF FAT IN MILK. 

FOR THE USE OF DAIRYMEN. 

EVERAL methods for the determination of fat in milk, of 

such a character that they can be carried out without special 

acquaintance with chemical manipulation, have been described 

recently in Experiment Station bulletins and chemical journals. 
All of them depend upon the same general principle—a partial 

decomposition or solution of some of the constituents of the milk 

by heating it with acid or alkali, and in most cases taking up the 

separated fat by ether or gasolene ; in one method, (Patrick’s), no 

ether or gasolene is used, and in so far this method has the advan- 

tage over all others. | 

These methods differ in respect to the simplicity of the special 

apparatus required, and of the manipulation. In respect to accu- 

racy, they are about the same as shown by the results of a num- 

ber of comparative tests of them recently made in this laboratory, 

and exhibited in the following table. The tests of Patrick’s 

method were made by Mr. W. P. Cutter, of the Experiment Sta- 

tion, the others by Mr. N. E. Wilson, of the University. The 

figures show the per cent. of fat found. 
The description of the several methods can be found as follows : 

The method of F. G. Short, Annual Report, Wisconsin Experi- 
ment Station, 1888. 

The method of C. L. Parsons, Journal of Analytical Chem- 

istry, III., 273. 

The method of Professors Failyer and Willard, Journal of Ana- 

lytical Chemistry, III., 295. 

The method of Professor G. E. Patrick, Bulletin 8, lowa Experi- 
ment Station, 18go. 

The method of Mr. C. B. Cochran, Journal of Analytical Chem- 

istry, III., 381. 



: Failyer 
ep ike Short. | Cochran. and Parsons. 

OF SAMPLE. metric. 
: Willard. 

RICE Lege) ot oe 4.32 4.40 4.32 4.35 4.25 
5 es oc DN en 4.34 4.40 4-32 4.53 4.29 
fndiyidust, 5.2 + 4.07 4.20 4.15 4.35 3-99 
Wineet AD face te 1.63 1.50 1.55 1.48 ee 
Market. o <2).. >. 4.82 5.10 5.01 5.00 4.68 
individual. s.. 3.76 3.70 3.80 4.26 3.47 

ig ade 3.59 3.65 3.63 3.91 3.64 
Colostrum, 4.4 4.87 4.90 4.67 4.61 4.87 
Individual Cow, 3.96 3.90 3.92 3.88 3.81 

43 SS 4.81 5.00 4.84 Haare 4.74 
#3 o 4.21 4.06 4.15 4.35 4.17 
x et 2.83 2.65 es fe Ee - 2.42 

= 2 5.60 5.70 5-53 5-45 5.36 
¢ ie 5.66 5.60 5.70 AeA 5-ae 
+ : 3.80 3.85 3.80 3.70 3.66 wal 

At the time that the foregoing tests were made, we were not 

able to get the proper form of apparatus for Professor Patrick’s 
method. A test of that was made, later, by Mr. Cutter, with fol- 

lowing results, comparing it both with the gravimetric method 

and Mr. Cochran’s; the apparatus was received from Professor 

Patrick himself. 

Gravi- 
ee Patrick’s. Cochrane] 

I 3.03 Rok 3.04 
2 4.19 4.1 4.15 
3 4.96 5. Ce eae | 

4 3.42 3-5 3.46 | 

These last results show what can be done with methods of this 
kind in the hands of a very experienced analyst. All the deter- 

minations were done in duplicate, and some were repeated three or 

four times; the results thus obtained were in most cases identi- 

cally the same. All the figures given in both tables are the aver- 

ages of these repeated determinations where there was any differ- 
ence to be averaged. ‘The gravimetric method followed was Dr. 

Babcock’s asbestos method.* It was intended to use Adams’ 

paper coil method, but suitable paper could not be conveniently 

obtained in season. 

* Report N. Y. State Experiment Station, 1883, pp. 166 and 169. 



The particular object of these tests was to determine which 
of these methods could be specially recommended to the dairy- 
men of this State, for accuracy, simplicity of the apparatus 

required, and ease of manipulation. Since, as already shown, 

they do not differ essentially in accuracy, the selection of the 

method to be recommended must be based on the two other 

points. All things considered, Cochran’s method seems to be 

clearly preferable to the others, in these two respects. A full 

working description of that method is therefore given, essentially 
as by the author himself in the original article, although in some 

parts with much more fullness in detail, so that with proper care 

in following directions no one need go amiss. 

The apparatus required : 
1. The fat-measure, fig. 1, a flask with a graduated tube, 4 ¢, 

and a side tube a. 

Fag. /. 



2. A boiling flask, fig. 2, known to chemists as a 100 c.c. (cubic 
centimeter) Erlenmeyer flask. 

3. Two small measuring tubes, one with a mark on its.side in- 
dicating a volume up to that mark of 2% c.c., and the other with 

a mark at 4 c.c. capacity. 

4. A pipette, of glass, consisting of a short, wide, glass tube 
terminating in two long, narrower tubes, and with a mark on the 

upper one of these narrow tubes indicating a capacity of 5 c.c. 

Mr. Cochran, in his original paper, suggests the use, in place of 

. this, where rapid work is desired, of a little nickel dipper, holding 

when full just 5 c.c.; but the difficulty of emptying the milk from 

this into the boiling flask without loss, and without getting any 

of it on the neck of the flask where it would not be reached by the 

chemicals with which it is to be treated, seems to me so great, 

that till I shall have been able to try such a method of measuring, 

and thus to learn how large an error is likely to be introduced, I 

prefer to recommend the pipette. 

5. A-copper boiling vessel or water bath. This may be circu- 
lar or oblong, and of any size desired, and about four inches in 

depth ; a false bottom perforated with a number of small holes is 

soldered in, about two and a half inches from the bottom ; the 

top, which is soldered on, has two and a quarter inch circular open- 

ings, which may be about a quarter of an inch apart. If the dish 
is circular, and nine inches in diameter, eight of these openings 

can be put in, one of them being in the center. This boiling ves- 

sel may be heated on an ordinary stove, or a small oil stove, in- 

stead of the gas burner that would naturally be used in the 
chemical laboratory. 

The chemicals required are : 

1. Commercial sulphuric acid, of good quality. Great care 
must be taken not to get even a drop of it on the hands or clothing. 

2. Acetic acid, full strength. . 

3. Ordinary washed ether. Great care should be taken not to 

pour this from the can containing it whzle near a flame of any 
kind, and to keep the can always well stopped. 

A pound of each of these will suffice for about two hundred 

analyses. ; | 

A set of this apparatus, with this supply of chemicals, and in- 

cluding six fat measures and six boiling flasks, will cost about 

$7.00: with half as many fat measures and boiling flasks, about 



$4.00. This does not include the stove, or the boiling vessel, 

both of which can be purchased near at hand. 

The Sampling of the Milk :— 
The temperature of the milk when the sample is taken out 

should be about 60° F., and should not vary more than 1o degrees 

either way from this point ; the entire contents of the can should 
be well mixed together ; too much attention cannot be paid to this 

matter ; even when the milk is being shaken up so much as it is 

on the way to the factory, supposing the analyses are to be made 

there, the cream is rising somewhat. 

If the pipette is not dry within, dip the point into the milk, 

suck at the upper, open end till the milk rises above the 5 c.c. mark 

on the stem ; blow the milk out, and repeat this operation ; then, 

what adheres to the inside is simply some of the milk that is to be 

analysed, and not water. Now fill the pipette again, holding it 

in the right hand, and taking hold of the upper stem, or slender 

part, with the thumb and second and third fingers ; remove it from 

the mouth, and immediately claf the ball of the index finger over 

the opening ; this must be done so quickly that the milk will not 

have time to fall below the mark on the neck ; if the first attempt 
is a failure, try again. Then, while facing a window, hold the 

pipette up so that the mark on the neck is on a level with the eye, 

and, raising just a little the outer edge of the ball of the finger 
that closes the opening, allow milk to drop out very slowly, till 

the level falls just to the mark ; then let the milk flow out as fast 

as it will with the upper opening entirely open, into the boiling 

flask, which should be right at hand and ready for use ; do not 

hurry the flow of the milk by blowing it out; finally, let the 

pipette drain a minute, and then blow the last drop that remains 

in the point into the flask. After a little practice all this can be 
done in a shorter time than it takes to describe the operation. 

If the pipette is now to be used to take a sample of another milk, 

it should be filled and emptied two or three times with this milk, 

just as it was with the first milk sampled. Measure out now, be- 
- fore beginning the analysis of any one of them, all the samples to 

be taken from milk in hand. 

The Analysis :— 

Fill the boiling vessel with water up to about half an inch above 

the perforated false bottom, and bring the water to boiling. Fill 
the little measuring tube with sulphuric acid up to the mark, and 



add this to the milk in the boiling flask ; do the same with acetic 

acid, and mix the whole well together by shaking. Place the 

flask in the water bath, in which the water must be boiling quiet- 
ly during the whole operation. While this sample is being heated 

another may be made ready by the addition of the acids, and then 

set in the bath. The heating of each flask should be limited to 

five or six minutes, and during this time the contents of the flask 

should be shaken once or twice ; it is quite important to keep the 

acids and the milk all the time well mixed together. When the 

boiling is finished, set the flask in cold water ; it will be well to 
complete the heating of all the samples in hand before proceeding 
to the next step, as none of them should be boiled more than the 

time stated above. 

When the flask is cold add 4 c.c. of ether, measured out in the © 

other measuring tube, mix well by shaking, and set the flask 

again in the boiling water for ten or fifteen minutes, or till no 
smell of ether is perceived at the mouth ; this treatment may be 

given to as many flasks at once as thee are places in the water 

bath. As the result of this operation a layer of clear fat appears 
at the surface of the liquid. 

Holding the fat-measure by the upper end of the side tube, sink 

it in boiling water till a little runs in at the mouth of the 

graduated tube, and hold it there a minute or two; then 
pour out the water that has run in, and pour at once the contents 
of one of the boiling flasks, taken directly from the water 

bath, into the side tube, rinse the boiling flask with a little boil- 
ing water, and pour this in at the side tube, and repeat this 
rinsing two or three times, or till all the fat is in the fat meas- 

ure. Then, with boiling water in a little pitcher, with a very 
small spout, pour more water in at the side tube, thus raising 
the fat into the graduated tube, and as the level of the liquid 
approaches the lower end of the graduated tube, add the water 

very slowly ; the last portion of the water should be added 

very carefully so as to bring the lower levels of the column of 

fat just a little above the lower limits of the graduation. If the 
column of fat is not perfectly unbroken, a defect that may arise 

from the entanglement of water with it, get it together by run- 

ning a very small wisp from a broom up and down through it. 

Then at once read off the upper and lower levels of the column 
of fat, reading from the lowermost point of the curved surface of 
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each level, down to half divisions ; subtract the smaller number from 

the larger, and in the following table, against the number corre- 

sponding to this remainder, find the per cent. of fat in the milk. 

Measures | Per Cent. || Measures | Per Cent. || Measures | Per Cent. 

| of Fat. | of Fat. | of Fat. | of Fat. of Fat. of Fat. 

I .346 Wen ee? Bs, 22% 7.78 
2 .692 14 | 4.84 23 7.95 
3 7.035 || (T456u- | eget 2355 kes 
4 ro384).) |) 2.48 5.19 24 | 8.30 

5 1.730 || 15% | 5.35 24% 8.47 
| 6 | 2.076 16 fat ee 25 | 8.65 

7 = aa 160i Sage 25% 8.83 
8 | 2.768 17 | 5.88 26 9.00 

| 8% 2.931 17% | 6.05 26% 9.17 
9 3.114 18 6.23 27 | 9.34 
9% 3-29 18% | 6.40 27% 9.51 

10 h. aay 19 at S7 28 9.60 
10% | 3.63 194 6.74 28% 9.86 
II | 3.80 20 | 6.92 29 | 10.03 
ESE S fey 20% | |) '|-7.09 29% 10.20 
12 4.15 21 Do SaaS 30 10.38 

12% | 4.32 2 © as a ho) | 
4.50 22 |. ¢ 7-61 

Mr. Cochran stated in his original article on this subject, that 
this method of determining fat in milk was then (1889) in use in 

upwards of fifty creameries, mostly in southeastern Pennsylvania, 

and that with the largest and most improved form of apparatus 

for the heating of the samples, and after becoming perfectly 

familiar with the manipulation, sixty tests can be made in from 

two to three hours. 
If scrupulous attention is paid to every detail of the manipula- 

tion, as above described, I think that any one who is not too 

clumsy-fingered and is accustomed to nice careful work, can get 
reliable results with the method after some practice, such as 
any method would require. But in any case a little training un- 

der the instruction of someone who is perfectly familiar with it 

would undoubtedly be profitable. 
With any such who can spend a week at Ithaca, arrangements 

will be made, by special correspondence, for such instruction in 

the laboratory of the Experiment Station. Only two pupils at 

the most can be taken at once, and therefore this instruction will 

necessarily be distributed over a large part of the year, in case 
many should apply for it. All correspondence in regard to the 
matter should be addressed to Chemical Department, Cornell 

University. G. C. CALDWELL. 



SPECIAL NOTICE. 

After the chemical work was completed of which this 
Bulletin gives an account, and the matter was prepared 
for the press, a circular was received at the office of the 

Experiment Station from parties selling the fat-measure 
used in this process, as well as the right to use it, under 

a patent. On further inquiry it proved that such a 
patent had been applied for. No mention was made of 
this in the original article on the method, in the /our- 
nal.of. Analytical Chemistry, and this circular gave us 

the first intimation of any such patent claim. 
But even if the method is patented, it was decided, 

after careful consideration of the matter, that it may be 
no less useful to dairymen, and the issue of the Bul- 

letin was therefore proceeded with. 
The fat-measure and the right to use it can be ob- 

tained of A. Marshall & Son, 220 N. Fifth St., Phila- 
delphia, Pa. All the other materials can be obtained 
there also, and probably at about the price for the whole 

outfit given on page 22 of the Bulletin, 
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I. THE EFFECT OF LONDON PURPLE AND 

PARIS GREEN UPON PEACH 

FOLIAGE. 

The success which has attended the use of arsenical sprays in 

combatting the curculio upon the cherry and plum, has led to its 

trial upon peach trees. London purple appears to have been 

most generally used in these trials, because this material has been 

strongly recommended during the last few years as preferable to 

Paris green. The advantages which London purple possesses 

over Paris green are its cheapness, and the fineness and lightness 

of the material, allowing it to remain longer in suspension in 
water. But the use of London purple upon the peach has often 

resulted in great injury to the foliage, and sometimes to the young 

shoots. In fact, so serious were the injuries last year, particularly 

in the peach region of Michigan, and so fully were they discussed 

in the press, that there appears to have been very few trials of 

spraying the peach during the present season. 
The injuries in the Michigan peach orchards last year led Pro- 

fessor Cook to experiment upon the influence of the arsenites upon 

foliage. He found (Bull. 53, Mich. Exp. Station) that ‘‘ peach 

foliage is especially susceptible to injury,’’ that London purple 

is more injurious to foliage than is Paris green, and that “‘ this is 

doubtless owing to the soluble arsenic which is quite abundant in 

London purple and almost absent in Paris green.’’ ‘The colored 
liquid left after the complete settling of the London purple was 

destructive to peach foliage. It appeared that greater injury oc- 

curred when the spraying was performed shortly before a rain, 

and that ‘‘spraying soon after the foliage puts out is less harmful 

than when it is delayed a few days, or better a few weeks.’’ As 

a general result of the trials upon the peach, it was concluded that 

Paris green alone should be used, and that. ‘‘not stronger than 

one pound to three hundred gallons of water.?’ 
In this condition the matter rests. We still need to know if the 

above conclusions are applicable to other regions and other years, 

what are the chemical histories of these arsenites, why and 



how it is that the poisons injure the peach, if injury is greater 

at certain seasons of growth, if the time of day, meteorolog- 
ical conditions, methods of application, and other minor con- 

ditions, influence the results. It has been supposed by many that 

the unusual meteorological conditions of last year were largely 

responsible for the injuries. We performed experiments looking 

in these directions last year, but desired the experience of a sec- 

ond season to test the subject more fully. We now find that the 

experiences of the two seasons coincide, so far as the experiments 
are comparable. 

1. Our first trial this year was made May atst, upon a block of 

48 old peach trees. The first leaves at the time were scarcely 

half grown. Both Paris green and London purple, ranging in 

strength from one pound to 256 gallons, to one pound to 496 gal- 

lons, were used. ‘The results of this test were obscured by a 

severe attack of curl-leaf, but injury was certainly very shght, 

if any. 

2. May 31st, fourteen young peach trees of several varieties, in 

another orchard, were sprayed. and also a number of trees of Rus- 

sian apricots and Prunus Simonzt, with one pound of London pur- 

ple to 256 gallons of water. These trees were much farther ad- 

vanced than those in the first lot. The peach leaves were much 

injured, and they began to fall in about sixteen days. It was 

noticed that the poison did not injure the tip leaves, but all those 

which were fully grown at the time of spraying were killed, and 

they fell off. Yet, to a casual observer, no injury was apparent 

because the rapid new growth obscured it. The apricots and 
Prunus Simoni were not injured. 

3. Thirty large peach trees were sprayed June 2d, both London 

purple and Paris green being used, in the proportion of one pound 

to 200 gallons, and one pound to 256 gallons. ‘These trees were 

more backward in size of leaves than those in lot 2. The trees 

treated with the two London purple mixtures were about equally 

injured. Most of the leaves which were full grown when the 
poison was applied fell off. About three weeks afterwards the 

leaves were still falling, yet the shoots were growing so rapidly 

that not more than ten per cent. of the total foliage of the tree at 

this time was injured. None of the shoots were injured. A very 
trifling and unimportant injury resulted from the stronger Paris 

green mixture (1 1b. to 200 gals.), but none from the weaker one. 



4. June 23d, a part of the trees of lot 3 were again sprayed with 

one pound of London purple to 200 gallons, and adjacent trees, 
which had not been treated, were sprayed with one pound to 256 

gallons. All the trees were very badly injured, and nearly all the 

leaves which / 3.6 

were full grown 

when the applica- 
tions were made ( AMMAN 

- ee Ap fae, ES 
had fallen in ten LT AG, 
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the shoots were PKG 
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application. The ee 
trees which had Fic. t—7Tvree Sprayed Early tn the Season. 

received no previous treatment were injured as much as the others. 

5. A number of young and very vigorous trees in a third 

orchard were sprayed June 23d, a part of them receiving London 

purple, one pound to 256 gallons, and the remainder one pound 

of Paris green to 200 gallons. Several varieties were represented 

in these trees. In three days the trees receiving London purple 

began to show signs of serious injury. Crawfords suffered much 

more than Old Mixons, but this may have been due to some un- 

evenness in spraying, although care was exercised to treat all 

trees alike. In four and five days the leaves began to fall. In 

seven days the leaves were falling badly, and at this time some 

injury began to be apparent on the trees treated with Paris green. 



The trees sprayed with London purple suffered much. All the 

leaves which were full grown at the time of application fell off, 

and as the young leaves are comparatively few late in June, and the 

growth slow, the trees presented a sorry appearance. Fig. 2isa 

good illustration of one of these trees about three weeks after treat- 

ment. ‘The young wood also became spotted, and it assumed a 

deep red c@iums 

Many of the shoots 

were killed outright, 

and some of the trees 

are permanently in- 

jured. The tfece 

sprayed with Paris 

green shed a large 

part of the full grown 

leaves, but no twigs 

were seriously in- 

jured. ‘Trials with 

Paris green were furt- 

=== her made in lot to. 

6. July 3rd peach 

_, trees were treated 

~ with 1 Ib. of London 

purple to 4oo gals., 

the material having 

been mixed immedi- 

ately before applica- 

tion. An equal num- 
SSS SS SS =| % a) FPF 

SSS SSeS ES ber of adjacent trees 

were sprayed with the 

colored liquid taken 
Fic. 2.--7ree Sprayed Late in the Season. from the top of asim- 

ilar mixture which had stood fifteen hours. The trees were all 

equally injured in both lots. A week after the application the full 

grown leaves were all discolored, but none had fallen. Subsequently 

they all fell. No twigs were injured. A number of very vigor- 

ous young Russian Apricots were sprayed at the same time with 

the colored liquid. ‘The foliage was considerably injured, per- 

haps a third of the full grown leaves falling, but the injury was 

not apparent so quickly as in the peaches. Over three wecks 



after the application the leaves were still falling. Plums treated 
in the same manner were not injured. (See lot 14.) 

7. Five days Jater another application was made upon peach 
of colored liquid which had stood for fifteen hours above a mix- 

ture of 1 lb. of London purple to 4oo gals. of water. Again the 

foliage was killed. : 
8. July 7th a test was made to determine if the kind of spray 

influences results. The liquid. was applied in three ways, an 

equal quantity being used in each case: a solid small stream, 

very coarse spray, and a fine mist-like spray with Nixon No. 3 

nozzle. Perhaps the differences in these sprays may be better 

understood by saying that in applying the solid stream 7 

strokes of the pump were required to throw a pint, in the coarse 

spray 6 strokes, and in the fine spray 12 strokes. Both nectarines 

and peaches were sprayed. 1 1b. of London purple to 4oo gals. 

was used. ‘The injury from the solid stream and the coarse spray 

was great and about equal. Upon the peach foliage the fine 

spray did almost no damage. Upon the nectarine it caused the 

foliage to drop, but no further injury resulted ; while the coarse 

spray upon the nectarine not only caused the leaves to drop, but 

seriously injured the shoots, causing the young and remaining 

leaves to turn yellow. These results are the more singular from ~ 

the fact that more liquid actually remains upon the tree from the 
fine spray than from the coarse ones, as was shown by the fact 

that the drip from the application of the fine spray was much less 

than from the others. But the fine spray distributes the material 

more widely and probably prevents the accumulation of sufficient 

poison at any one place to injure the tissues. 

g. A tree six or seven years old was sprayed July 7th with 1 lb. 

London purple to 400 gals., and immediately thereafter the hose 

was turned upon it and the foliage was given a thorough washing, 

so that the water dripped freely from the whole tree. In a week 

the leaves began to show scorched spots, and eventually many of 

them fell. But the injury was not great. 
10. July roth large trees were sprayed with Paris green for the 

purpose of studying further the results obtained in lot 5. Part 

were treated with 1 lb. to 200 gals., and part with 1 lb. to 256 

gals., ina fine spray. The trees receiving the stronger mixture 

sustained a very trifling injury, none of the leaves falling. The 

others were not injured, although upon very close observation a 

very small scorched spot could be found now and then. 



The above trials show that peach foliage is very susceptible to 
arsenical poisons, and that London purple is much more injurious 
than Paris green. ‘The young leaves are much « 

less liable to injury than the full grown leaves. 
This, we are satisfied, is due entirely to the 

waxy covering which is so abundant upon re- 
cent leaves and shoots. Late in the season, 

when the young and waxy growth is slight, 

nearly all the leaves will be killed by a mixt- 

ure which would have had scarcely any effect 

when the tree is just pushing into growth in } 

Fic. 3. — Peach Leaf 
Lnjured by London 
Purple. 

spring. Injury early in the 

season is less apparent, also, 

for the reason that growth of 

new leaves is so rapid that de- 

foliation is obscured. In fact, 

the casual observer would not 

have noticed that the trees 

Fic. 4.—Peach Shoot Injured by Lon- which shed their leaves in our 

OE MEE TC. earlier experiments had sus- 
tained the slightest injury ; new leaves formed faster than injured 

leaves fell. ‘This is admirably shown in figures 1 and 2. Fig. 1 



shows a tree in lot 2, three weeks after treatment. All the leaves 

which were mature at the time of application had fallen, yet the 

tree appears to be in a perfectly normal condition. Fig. 2 shows 
a tree in lot 5, three weeks after treatment. At this date the 

growth had nearly ceased and the injury is glaring. 

Injury upon the leaf is first apparent in small and definite 

‘reddish-brown spots, which are visible upon both surfaces. The 
centre of the spot soon assumes a lighter color, and the tissue be- 

comes dead and translucent. The edges of the leaf become dis- 

colored in like manner and show a tendency to curl. A close 

observation discloses the fact that the discolorations take just the 

shape of the drops or streaks of liquid which lay upon the leaf. 

Fig. 3 shows a scorched leaf. ‘These leaves are at once distin- 

guished from any which may suffer from fungous troubles by the 

absence of raised, puffed, or ragged borders about the spots, and 

by the presence of the scorched margins. Shoots are injured in 

the same manner as the leaves. Small bright red spots appear, 

and blotches mark the course of the liquid as it collected and ran 

down. the stems. The whole shoot soon becomes abnormally red, 

as if its growth were arrested. Sometimes these shoots die out- 

right, but they oftener survive. When the spraying is very 
copious, so that the liquid washes the foliage, half or more of the 

leaf may die outright without becoming much spotted. In such 

cases the injury is quickly apparent. The liquid runs down the 

stems freely, and they may suffer sooner than the leaves. In 

some of our trials, the death of the shoots caused the wilting of 

the foliage, and the leaves hung loosely for some days. Fig. 4 

shows this sort of injury. Here it is worth noting that the upper- 

most inch or two of the twig was not injured, owing to the waxy 

covering. The tips bend over, at the highest point of injury, 
giving the tree a wretched appearance. 

Microscopic examination shows that the cell walls in the dead 

spots retain their shape, but the protoplasm is dry and shrivelled. 

The peach leaf has a very delicate structure, the epidermis being 

remarkably narrow, with thin-walled cells. This delicacy of 

structure appears to account for the peculiar susceptibility of the 

peach leaf to injury: the poison quickly permeates the tissue. 

An appeal was now made to the chemist. Leaves injured by 

London purple in lot 5 were found, after thorough washing, to 

contain arsenic zz the texture of the leaf (.0023 grams of arsenic 



in 58 grams of leaves). ‘Iwo analyses of leaves injured by Paris 

green in the same lot showed no arsenic in the texture of the 

leaf. The poison in the latter case had acted from the surface of 

the leaf. It is apparent that London purple is the more injurious 

because of its soluble arsenic. ‘The arsenic in London purple is 

in the form of a normal arsenite of calcium, which substance com- 

prises about 72 per cent. of the whole compound, and over 50 

per cent. of tt, or nearly go per cent. of the London purple, ts 

quickly soluble in water. Paris green contains no soluble arsenic.* 
Trials were now made to determine just what portion of the 

London purple compound is harmful to foliage. 

11. Peach foliage was sprayed July 11th with the filtered solu- 

ble portion of London purple. The foliage showed marked signs 

of injury in three days, and a week later the leaves had fallen and 

the shoots were much damaged. This proves that it is the solu- 
ble portion which is hurtful. 

* Those who wish to make a more careful study of the composition of 
London purple and Paris green are referred to the following determinations 
by Harry Snyder, Asst. Station Chemist : 

London Purple is a refuse from a dye manufactory, and contains, in ad- 
dition to the dye that is present, arsenic in both the soluble and insoluble 
forms; and the reactions all indicate that it is in the form of an arsenious © 
compound, and none present in the form of an arsenic. Other substances 
found to be present are iron, aluminum, and sulphuric anhydride; these, 
however, were found only in small quantities, which leaves the calcium and 
arsenic to combine as a calcium arsenite. 

There are three arsenites of calcium, corresponding to the formule : 

1. Ca, (AsO,),; which contains 30.50 per ct. Ca 40.98 per ct. As. 
a, Ca (ASO): t a 15. Pye Py 59.040 & “5 
3. Ca, (As,0.) ce ce 25.80 ce ce 48.39 ce ce 

The first (Ca,(AsO,),) is the normal calcium arsenite. 
The London purple yielded on analysis, (average of duplicate results) cal- 

cium and arsenic in the proportion of 11.19 per cent. calcium and 14.88 per 
cent. arsenic; this corresponds to the amount of calcium and arsenic in 
the normal calcium arsenite, for 

Ca As Ca As 
30.50: 76k: : Rea. 14.88, 

which gives 11.08 per cent. of calcium against 11.19 as found. 

Analyses of London purple: 
I 15 Average. 

Ca,(AsO,), 72.62 per ct. . 92.46 per cl. 72.54 per ct. 
Fe,O, and Al,O, 1.01 1.05 ee ge 
SO, .44 .40 Ae oe 
Moisture, 3.03 2.91 2.97 
Dye (by difference) 23.04 

The water solution, after being filtered, yielded on analysis an amount of 
arsenic and calcium in proportion of 9.80 per ct. arsenic and 6.56 per ct. of 
calcium ; these amounts also satisfy the formula, Ca,(AsO,),, showing that 



12. A filtered solution from which the arsenic had been removed 

was sprayed upon peach July 11th. No injury resulted, showing 

that it is the arsenic and not the dye which is injurious.T 
Our trials were made at nearly all times of day, and under vari- 

ous meteorological conditions. Full records were made of all 

these conditions, but as they appear to have exercised no influence 

whatever, they need not be discussed here. ‘The notion that fol- 

iage may be scorched by spraying with pure water on a bright 

and hot day has no foundation, else our trees would have been 

scorched by the Paris green water, which was sometimes applied 

in very hot and bright weather. 
Plums. Serious injury is said to have followed London purple 

spray upon plum trees. in this State, last year. One grower is 

said to have permanently injured his orchard by the use of one 

pound of purple to 300 gallons of water, particularly the Bavay 

(Reine Claude). ‘Two tests were made upon vigorous young plum 

ECSs : > 

the arsenic in solution is in the same condition as that in the original sub- 
stance. To determine the amount of dye that was soluble, the total nitro- 
gen in the London purple was determined and found to be 1.56 per ct. 
The nitrogen in the solution was then determined and found to be .30 per 
ct.; now, since the nitrogen comes from no other source except the London 
purple, .30: 1.56: x: Ioo represents the per centage of dye (on the basis 
of the total dye) soluble in water, and this was determined by difference 
to be 23.04. 

The solubility of London purple is as follows : 

Calcium arsenite, 38.08 per ct. 
Dye, amu 1" 

_ This represents 52.38 per ct. of the total calcium arsenite as being soluble 
in water. ; 

The above samples of London purple were purchased in the open market, 
and are the same as that used in the orchard tests. A sample direct from 
the Hemingway Company was found to be equally soluble, containing 39.11 
per ct. of soluble calcium arsenite. 

Paris green is acompound containing copper, arsenious and acetic acids. 
It is an aceto-arsenite of copper, having the formula, Cu(As,0,),, Cu(C,H, 
O.,),. This formula would require copper, 23.92 per ct.; arsenic, 44.47 per 
ct.; oxygen, .53 per ct.; acetic acid, 11.08 per ct. The sample under ex- 
amination yielded 23.18 per ct. copper, and 44.16 per ct. arsenic. Some in- 
soluble matter was present, but it was not determined. This represents 97 
per ct. of aceto-arsenite of copper, all of which is insoluble in water. 

+ In order to precipitate the arsenic, the solution was made acid with hy- 
drochloric acid, and this was neutralized with ammonium hydrate, forming 
ammonium chloride. This substance scorched the foliage, but the whole 
injury was entirely different from that caused by London purple, and could 
not be confounded with it for a moment. Moreover, a tree was sprayed at 
the same time with ammonium chloride as a check, and the same injury 
resulted. This explanation may be useful to those who desire to repeat the 
experiment. 



13. June 2d, an orchard of many varieties, including Bavay, 

was sprayed with one pound London purple to 200 gallons. No 

harm resulted. 
14. July 3d, alot of plum trees, comprising Coe’s Golden Drop, 

German Prune, and Bavay, were treated with the colored liquid 

which stood above a London purple mixture of one pound to 400 

gallons for 15 hours. (Lot 6 was treated with this material). No 

injury was done. 
A careless observer would have said that the plums were in- 

jured, as many of the leaves were spotted and often perforated. 

But these injuries were entirely fungous (in this case, apparently 

due to Phyllosticta pyrina), and were easily distinguished from 
y/ // 
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Fic. 5.—Plum Leaf Paes by Fungus. 

poison injuries. Fig. 5 shows one of these leaves; it should be 

compared with Fig. 3, and the entire absence of the scalded, 

blotched and curled appearances noted. 

We do not discourage the general use of London purple, as we 

use it freely upon other plants than the peach. 

SUMMARY. 

1. Peach trees are very susceptible to injury from arsenical 

sprays. 
2. London purple is much more harmful to peach trees than 

Paris green, and it should never be used upon them in any manner. 

3. Injury is more liable to occur upon full grown foliage and 

hardened shoots than upon young foliage and soft shoots. 

4. The immunity of the young growth is due to its waxy cov- 

ering. 
5. Injury late in the season is more apparent than early in the 

season, because of the cessation of growth. 



6. Injury from the use of London purple may be permanent 

and irreparable. 
7. The length of time which the poison has been mixed appears 

to exercise no influence. 
8. London purple contains much soluble arsenic (in our samples 

nearly 40 per cent.), and this arsenic is the cause of the injury to 

peach foliage. 
9g. A coarse spray appears to be more injurious than a fine one. 

1o. A rain following the application does not appear to aug- 

ment the injury (Cf. trial 9. See also trial 6, which shows that 

the arsenic passes at once into solution without the aid of rain). 

11. Meteorological conditions do not appear to influence results. 

12. Spraying the peach with water in a bright and hot day does 

not scorch the foliage. 
13. Paris green, in a five spray, at the rate of one pound to 300 

gallons of water, did not injure the trees. Probably one pound 

to 350 gallons is always safe. 

Il. TRIALS OF NOZZLES. 

It is, of course, impossible to say which nozzle is best for ap- 

plying poisons. Near- 

ly every one possesses 

some merit which oth- 

ers do not. The culti- 

vator who grows a vari- 

ety of fruits should pos- 

sess four or five of the 

best nozzles. The lead- 
ing requisites of a good 

nozzle are ability to ° 

throw a copious, forci- 

ble and fine spray and 4 

some handy means of 
graduating or varying = 
the same. Fic. 6.—J/ethod of Spraying Bushes. 

For spraying currants and gooseberries, and other low plants 

where the insects feed largely upon the under surface of the 



leaves, we have heretofore used the Cyclone,—or sometimes the 

Vermorel, which is not so good for this purpose. The nozzle is 

attached to the end of a strong rubber tubing some five or six 

feetlong. ‘The nozzle and tubing are secured to a light stick, by 

means of which the nozzle can be held under the bush. ‘The 
method of application, together with a good home-made wheel- 

barrow tank, is shown in Fig. 6. The Cyclone nozzle discharges 

the spray through a very small hole ina brass disc. This hole 

frequently becomes plugged by sediment, and the pump has to be 

stopped, the disc unscrewed, and the sediment removed. This 

occurs so often as to occasion a serious loss of time, to say 
nothing of the annoyance and the loss of poison. The smallest 

Cyclonesdo 

not allow all 

the undissolv- 

ed poison to 

pass through 

the aperture. 

Our currant 

and gooseber- 

>cry patches 

were sprayed 

many times 

last year with 

great thor- 

oughness, and yet the worms constantly kept ahead of us, and 

the bushes were defoliated. 

We have devised a bush nozzle upon a new principle (Fig. 
7). Its essential feature is the compressing of the end of a rub- 

ber tube. At A is a bit of rubber tube, about an inch long, 
which is slipped over a thin brass collar or cylinder. The tube 

leading from the pump is attached at B. Cis a shank for attach- 

ment to astick. A string is secured in the lever at D, and this 

passes to the hand of the operator, who, by tightening or releas- 

ing the cord, varies the spray instantly. A ring can be secured 
in the end of the cord and this can be held in place by allowing 
it to drop into notches on the stick. When the rubber tip be- 
comes worn, another can be slipped on. This is far the most 

satisfactory bush nozzle which we have ever tried. A single 

spraying early in the season with this nozzle and Paris green, 

{ 

Fic. 7.—New Bush Nozzle. 
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_ kept our bushes clean nearly the whole season, although the 
young worms were very numerous. 

Among nozzles suitable for spraying trees, we have used an 

ordinary hose-pipe and rose, the Gem Graduating Spray, Boss, 

Crown, Lowell, Magic, Mistic, and Nixon’s Nos. 3, 4, and 5. 

We have also made a test of these under 20 lbs. pressure, having 

the following points in mind: fineness and evenness of spray, 
breadth of spray, force, and convenience of manipulation. It 

seemed to us that for large trees, the Gem, Mistic, and Boss an- 
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Fic. 8.—New Tree Nozzle. 

swered the requirements best. 

For small trees, the Nixon’s 

are best. 

We still need a nozzle for 

large trees which can be grad- 

uated without stopping the 

puthp or lowering the nozzle, 

and which will not clog. Fig. 

8 represents a nozzle which we 

have made to meet these re- 

quirements. Like our bush 

nozzle, the essential feature of 

this is the compressing of the 

end of a hose. In ordinary 

hose the webbing soon becomes 

loose at the end and causes the 

spray to split, so that we were 

obliged to substitute a strong 

pure rubber tube, to the end of 

which the hose is attached. 

This tube, E, isshoved through 
and cut off a trifle as soon as the 

end becomes worn. The nozzle 
is secured to a stick of the re- 

quired length, by which the 

operator elevates it toward the 

tree, and the spray is regulated at will by means of the cord attached 

to the lever, F. A set-screw in front of the lever adjusts a clamp 

which holds the tube in place. All things considered, this is the 
best nozzle for spraying large trees which we have tried. The 
adjustment of the rubber tube is somewhat perplexing, however, 

but this can no doubt soon be remedied by the substitution of a 

rubber thimble made for the purpose. L. H. BAILEY. 
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REPORT UPON THE CONDITION OF FRUIT- 

GROWING IN WESTERN NEW YORK. 

The promise of fruit was never better in Western New York 
than last spring. All orchard fruits, particularly, gave a wonder- 

ful profusion of bloom. ‘The apple crop had been light last year, 

and everyone naturally expected a great harvest this season. Yet 

the apple crop is almost a total failure, peaches and plums are few, 

pears are probably less than a half crop, and quinces range from 

small to fair crops in various sections. Raspberries and black- 

berries have yielded indifferently. Only the strawberry and grape 

crops are satisfactory. This general failure is a serious loss to 

Western New York, which is one of the most extensive fruit- 

growing districts of the country, and which, all things considered, 

is undoubtedly the most important apple-growing region in the 
United States. 

The reasons for this wholesale failure should be determined. So 

far as Iam aware, there have been no general investigations to show 

why blossoms fail to set fruit, although the subject is eminently 

worthy the attention of investigators. It was so late in the season 

when we learned of the condition of the orchards that definite study 

of the causes of the falling of the bloom could not be undertaken ; 

yet something has been learned, and the subject has been opened 
for research. Regarding the present condition of the trees them- 

selves, which is far from satisfactory, more definite information 
can be presented. 

The spring was exceedingly wet, and mostly cool. When the 

orchards were in bloom unusually heavy rains fell. Shortly after- 

wards the blossoms withered and fell, and the leaves of apples, 
pears and quinces began to blight. ‘The rains were succeeded by 

drouth, which, in some sections, became severe. During the 

early part of the season the blight of the foliage increased, until, 
in July, when I inspected the orchards in Niagara, Orleans, Mon- 

roe, Ontario and Cayuga counties, there were thousands of acres 

of apple orchards which appeared to be dying. In many places 
the quince orchards appeared to be scorched, and the foliage of 



the pears was speckled. Peaches dropped their leaves and fruits 

early in the season. The blackberries and later raspberries, in 

some sections, dried up and the bushes looked unhealthy. It is 

probable that similar injuries extend, in a greater or less degree, 

to all parts of the State. 

I. APPLES, PEARS, QUINCES. 

It is an almost universal opinion among growers that the weath- 

er is responsible for the general failure, particularly in the case of 

apples, where failure is the most complete and disastrous, and 

which were just passing out of bloom when a prolonged storm, of 

unusual severity and accompanied by lightning, passed over the 

country. It has long been supposed that cold and heavy rain at 

blooming time will prevent fertilization of the flowers, and the 

idea appears to be universally accepted. Yet I know of no reason 

for thinking it generally true, or at least of sufficient moment to 

account for the failure of a crop. ‘There are not only strong gen- 

eral reasons for doubting the notion, but several minor observa- 
tions are also against it. For instance, two Seckel pear trees, 

equally exposed and of the same age, both of which bore a heavy 

crop last year, stand but a rod apart, and were in bloom at the 

same time: one has no fruit and the other is loaded. We have 

all observed good crops of fruit in years when heavy rains fell at 
blooming time. 

In undertaking to determine why blossoms fail to set, it should 

be borne in mind that fully four-fifths of the flowers of apples and 

pears fall naturally. The flowers are borne in clusters, yet the 

fruits are usually borne singly. "The redundancy of flowers ap- 

pears to be nature’s method of insuring fertilization, by increas- 

ing the amount of pollen and multiplying the chances of success. 

The blossom which is strongest, or which gets the best start, 

wholly aside from its position in the cluster, appropriates energy 

to itself, while its neighbors fail.* 
In most cases the apples had set and were about the size of 

small peas when they began to die. They withered, turned 

brown and fell. The date of attack varied somewhat in varieties 

which bloom at different times. The Greenings died before the 

the late flowering sorts, but all were probably attacked at about 

* See Bailey, Bull. 31, Mich. Exp. Sta. 92. 



Fic. 1.—7Zypical Blighted Foliage. 

the same period of growth. At the same time, the young leaves 

began to look unhealthy, and they rapidly assumed a blighted 

appearance. Most growers assert that those trees which bloomed 

most profusely were most attacked by the leaf blight. Three or 

four years ago a similar falling of flowers and blighting of foliage 

occurred, at least in some parts of Orleans county. In that case, 

however, the attack is reported to have been a little earlier, and 

the flower clusters often fell off entire. ‘The meteorological con- 

ditions were similar in both years. 

All these facts show that there is an intimate connection be- 

tween the death of the flowers or young fruit and the blighting 

of the leaves. The blight is caused by the apple-scab fungus. 

Whether the flowers or young fruits were actually attacked by 

the fungus in this case, or whether they fell because of the im- 

paired vitality of the injured trees, I am unable to say, but it is 

probable that their death is due in large part, directly or indi- 

rectly, to the fungus. Late in the season dead blossoms which 

still clung to the trees, or which were picked up under them, were 

studied by Professor Dudley, but they were so overgrown with a 

common and harmless rust or mold (Cladosporium), that he could 

not determine if the scab fungus had attacked them. ‘The scab 



fungus is found upon the bracts or small leaves attending the 

flower cluster, and it is frequent upon very small fruits. These 

fruits, sometimes scarcely larger than peas, often hang upon the 

tree until August, or even later. B. T.. Galloway, mycologist of 

the Department of Agriculture, writes me that he is ‘‘ convinced 

that infection usually takes place before the fruit has attained 

the size of peas,’’ but there is ‘‘no evidence that the fungus of 

apple scab ever attacks the flowers of the apple.’’ A. B. Sey- 

mour, of Harvard University, writes that he has never seen the 

fungus upon flowers, but he has information that it attacks very 

young pears, causing them to fall. F. S. Earle, of Cobden, I1l., 

who is both a mycologist and a fruit-grower, informs me that he 

has ‘‘ repeatedly found the scab attacking the very young fruits 

‘of pears, causing them to shrivel and fall instead of setting.’’ 

But one who has visited orchards in many parts of Western New 

‘York this season, can readily understand that the diseased foliage 

itself might be sufficient reason for failure of fruit. Upon trees 

which were most severely attacked, the growth of the leaves was 

checked and in August they are still half or quarter size, and 

dry and stiff. They are often broken and torn by the winds. 

Upon many trees the late leaves are nearly clean and have grown 

full size. Fig. 1 is a good illustration of blighted apple foliage. 

It shows the retarded leaves and a full-grown leaf of late July 

growth. As a rule, the leaf is nearly covered with a brownish 

mildew-like growth upon both surfaces. In the early stages of 

attack the fungus is confined to more or less definite spots, which 

may be suggested by Fig. 3. The leaf becomes brownish 

throughout and often curls as if scorched. The sere and scorched 

appearance of orchards is often visible a half mile away. Fig. 2 

shows a branch attacked later in the season, when the leaves are 

nearly full grown and when the growth of the wood has sepa- 

rated them. This sort of injury is not characteristic of the 

attacks in Western New York this year, however; and it may 

also be said that some of this later injury is probably due to other 

fungi than the apple scab. 

This apple scab fungus (Fusicladium dendriticum), which is so 

destructive to foliage, is the one which causes the scab upon the 

fruit itself. It is nearly always present to a greater or less extent 
upon both leaves and fruit, but it is rarely so destructive to 

foliage as this year. It has increased rapidly in New York of 



Fic. 2.—Blighted Foliage. 

late years, and last year the apples were unusually scabby. The 

wet spring afforded it just the conditions for rapid growth. It 

appears to be somewhat worse upon low and undrained lands 

than upon high and warm elevations, although the latter are 

never by any means exempt in the infected regions. Some 

growers think that the scant foliaged varieties, like Spitzenburg, 

are most seriously injured. The growth of the wood is very 

scant because of the unhealthy foliage. 

A closely related species (Ausicladium pyrinum, by some re- 

garded as identical with the other) attacks the pear, both fruit 

and foliage, and it has probably caused much of the failure in 

the pear crop this year. Upon the pear leaf the fungus has a 

tendency to remain in more or less definite spots, probably be- 



cause of the dense nature of the epidermis of the leaf—so that 

pear foliage rarely looks so brown as apple foliage. A gall mite 

sometimes accompanies it, causing the spots to be raised some- 

what above the surface. This appearance is more pronounced 

upon the under surface of the leaf. It is shown in Fig. 4.* 
The leaf blight upon the quince, which 

is very serious in many parts of the 

country, is caused by an entirely different 

fungus (L£xtomosporium maculatum ; 

known also as Morthiera Mespili). A 

//% characteristic injured leaf is shown in 
4, Fig. 5. It also attacks the fruit of both 

quince and pear, causing it to crack. 

This is the same fungus which attacks 

stocks of pear and quince and renders 

the growing of them precarious. I have 

heard complaints from the large quince 

growers in the western part of the state 

that the fruit often blasts shortly after 

setting and there is reason to believe that 
Fic. 3.—Apple Scab Spots this fungus is the cause of much of the 

et ieee mischief. ‘This trouble is so serious in 
some places that one of our most intelligent quince growers in- 

‘i ie 

* All the material collected in the Western New York orchards has been 
examined by Professor Dudley, who contributes the following notes upon 
it, together with observations upon specimens from other places : 
At various times since June 20th, specimens of diseased apple fruits and 

leaves have been placed in my hands for examination, from the counties of 
Oswego, Wayne, Ontario, Orleans, Tompkins, and Steuben, the object be- 
ing to ascertain the cause of the wholesale destruction of the young fruit. 
The immature fruits themselves have been found to be attacked by two 

enemies, first by the apple worm (and this pest has been sufficiently 
abundant to apparently cause wide-spread injury), second by the apple 
scab, caused by a parasitic fungus (ustcladium dendriticum). Reports on 
the latter, with remedy, were published in the Bulletin of the Weather 
Bureau for July, issued from this University. In many instances this para- 
site had attacked the fruits when they were no larger than small peas, and 
it may appear on them at any subsequent stage of their growth until late 
autumn. The very young fruits usually stop growing, and after a long 
time gradually wither and fallaway. Ifthe apple is as large as a hickory 
nut before it is attacked, it may develop and ripen; any part not attacked 
grows out fair and plump, the parts showing the olive green or blackish, 
finally scabby spots, usually remaining knotty, indented, and undeveloped. 

The apple leaves were also attacked by the /usicladium to an unusually 
destructive extent, and the blackish-olive, mildewed blotches on the upper 
surface have been wholly due to this fungus. Often also this appearance 
was succeeded by the total browning or scorching of the margins or ends, 



formed me that he is thinking of cutting down his orchards. 

This leaf-blight must not be confounded with the pear-blight 

which attacks the 

quince as well as the 

pear. The pear- 
blight is character- 

ized by the uniform 

death and browning 

or blackening of the 

whole leaf or branch 

and the entire ab- 

sence of spots. It 

has been much less 

prevalent this year 

than last, although I 

Fic. 4.—Diseased Pear Leaves. have seen serious 

damage resulting from it in quince plantations. The only remedy 

for pear-blight is to remove and burn the diseased portions, 

taking care to cut off the branches several inches below the low- 

est visible point of attack. 

Treatments.—The injury to apples, pears and quinces by the 

or by the yellowing and falling of the leaves, some trees becoming largely 
defoliated. ‘ 
Two other parasitic fungi have caused browning of apple leaves, in this 

vicinity this season, but probably the injury caused by either would be in- 
significant as compared with that by the /usicladium. 

Besides the above injuries during the present year, apparently large num- 
bers of the young fruits just at or after the fall of the blossoms, died by 
whole clusters or corymbs and fell away. Many of these dead clusters 
were examined some time after they had withered, and a few within two 
weeks. Unfortunately my attention was not called to them earlier. The 
cause of this wholesale destruction is not clear at present. Atthis late date 
of examination no Fusicladium could certainly be detected on the stalk, 
calyx, etc., of the blossoms thus blighted. The common olive-green mold 
(Cladosporium), found everywhere on dead or dying vegetation, was abun- 
dant on them, and it may have overrun and obliterated all traces of the real 
cause of this blossom-blight. The few specimens examined in June 
chanced to show none of the Fusicladium on the surrounding leaves, as 
well as none on the dead flower-clusters, an indication, though not a proof, 
of some other cause. If the young flower-stalks were attacked and de- 
stroyed by an early crop of the apple scab parasite, there remained no sure 
evidence of it, and the settlement of this point must be left until another 
spring. The mycelium of this fungus does not penetrate the substance of 
the leaf or fruit to any extent. Its short root-like processes merely spread 
underneath the outer layer or cuticle of the apple leaf and fruit, and the 
fruiting branches, bearing the spores, break through the surface, giving the 
characteristic dark olive or brown color of the ‘‘scab.’? Though not en- 
tering deeply, the action of this mycelium is evidently very exhausting, ab- 



scab fungus is not a vital one. In the worst cases the vitality of 

the trees may be checked for a year or two. Asa rule, the effect 

of the leaf-blight, in Western 

New York this year, will proba- 

bly be to develop a large: crop 

of fruit-buds. This often fol- 
lows a checking of growth. A 

heavy crop followed the failure 

and blight of three or four years 

ago. But if next spring should 

be wet and cool, the fungus 

would in all probability spread 

again, as it has this year. At all 
events, it is to be expected that 

Fic. 5.—Quince Leaf-Blight. | apples will be scabby, as they 

have been in other years, and unless the weather is unusually fa- 

vorable the fruit will be likely to suffer seriously. 

The last two seasons have demonstrated that carbonate of cop- 

per is a sure remedy for the apple scab fungus. It is not yet fully 
demonstrated just what are the best times to make the applica- 

tion, but it is necessary to begin before the flowers open, and to 

make from four to six applications between that time and the first 

of August. Three applications at any rate should be made,—one 

before the blossoms open, one just after they fall, and another 
three or four weeks later. It is probable that some of the fungus 

sorbing the juices and dwarfing the fruits, and often occasioning the death 
of the leaf wholly or in part, or causing it to become yellow and fall off. 

In all the specimens examined from New York the spores,—the repro- 
ductive bodies,—have ranged from .o15 to .o20 millimeters in length, the 
usual size in American specimens. 

In conclusion, it is clear that the failure of the apple crop in New York is 
due to a far greater extent than usual (but probably not wholly) to the 
attack of Fusicladium, the growth of which was greatly promoted at a 
critical period of the apple’ s ‘growth, by the wet, cool weather in which it 
flourishes best. Whether the early falling of the flowers and young fruit 
was due to this parasite or not, the flower-buds, before they burst in the 
spring, should no doubt be sprayed with a strong fungicide, and followed by 
a weaker solution when the fruit sets, and by successive applications once 
in two or three weeks if wet weather makes it necessary. 

This fungus (or one considered by some as nearly related, but not iden- 
tical, ) attacks young, growing pears, making them one- sided and knotty, 
and it is abundant “this season ou the fruits. Most of the black, corky 
spots on pear leaves abundant last season and this, seem to be due pri- 
marily to some other cause—a small gall-mite it is asserted. There are 
oe occasional bunches of the Fusicladium found in connection with 
them. 



can be destroyed by spraying even in August and September, but 

it is doubtful if a fall application would pay its cost. We are now 

testing this point. These applications, even when a half dozen, 

need not cost more than 15 to 25 cents for a large tree for the 

whole season, counting both materials and labor. The following 

are good formulas : 

1. Dissolve 1 oz. carbonate of copper in 1 qt. of aqua-ammonia ; 

dilute with roo qts. of water when ready to apply. 

2. Place 2 lbs. of copper sulphate in sufficient hot water to dis- 

solve it, and in another vessel dissolve 2% lbs. carbonate of soda. 

Mix, and before using add 1% pints of ammonia, and then dilute 

with water to about 30 gallons. This is the modified eax celeste 

mixture. 

The former is probably the better. 
The quince leaf-blight (/72¢omosporiume) is readily destroyed 

upon quince and pear stocks by four or five applications of Bor- 

deaux mixture. ‘There is every reason to believe that the remedy 

is practicable upon full grown quince trees as well. The only ex- 

periments yet reported upon orchard trees, so far as I know, were 

made by Professor Weed, in Ohio, (Bull. 14, Ohio Exp. Sta.), who 
found that the treatment was effective. The following is a good 

formula for Bordeaux mixture : | 
Dissolve 6 lbs. sulphate of copperin 16 gals. water. In another 

vessel slake 4 Ibs. fresh lime in 6 gals. of water. When the lat- 

ter cools, pour it slowly into the copper solution, mixing the two. 

thoroughly. It is best to prepare the mixture a day or two be- 

fore using. 

It. PEACHES.* 

Peaches have suffered from three enemies. The chief cause of 
the loss of fruit this year in Western New York is undoubtedly 

the curl-leaf, a fungous disease ( 7aphrina deformans : also written 
E-xoascus deformans and Ascomyces deformans). Fig. 6 shows a 

diseased leaf. The leaves become curled, crumpled and distorted 

early in the season and they soon fall. Nearly all the leaves fell 

from peach trees last spring over a large extent of country. This 

loss of foliage caused the death of the young fruits. The dis- 

*We have not had opportunity to study the causes of the failure of the 
plum and cherry crops. Up to the date of writing, the foliage in plum 
orchards, so far as we know, is healthy. 



ease soon runs its course and new leaves 

appear. In vigorous orchards it seldom 

injures the trees to any extent. Its most 

serious feature is its indirect effect upon 

the young fruit in cases of bad attacks. 

No remedy is yet known, and even if we 

knew one it would probably not be gener- 

ally used as the disease is uncertain in its 

attacks. Burning the diseased leaves may 

be practiced in small plantations. Profess- 

or Scribner suggests, as an experiment, a 

23 spray of sulphate of iron in spring before 

‘5, the buds swell. 
Zo Whatever fruits ran the guantlet of the 

zm curl-leaf were attacked by curculio, the 

# insect which produces the worm in the 

fruit. This pest is becoming very abun- 

dant and growers must persistently fight 

it or give up the growing of peaches. It 

is readily held in check by the familiar 

process of jarring onto sheets. Paris green 

at the rate of 1 lb. to 350 gals., applied 

Ble ee eae toe several times, beginning just after the 

blossoms fall, will undoubtedly be found 

useful.* 
The third enemy to peach growing in New York, and by far 

the worst one, is the yellows. The cause of this disease is not 

definitely known, but it attacks trees of all varieties and ages 

and under all conditions, and it spreads from orchard to orchard. 

The only remedy is to cut out every affected tree. This must be 

done systematically and thoroughly, or peach culture is doomed. 

I find that the law is not being enforced as vigorously as it ought ; 

it can afford protection to peach growers, and no effort should be 

spared to apply it. 

Yellows may be termed a constitutional disease. It progresses 

somewhat slowly in the infected tree, and for that reason it is 

usually neglected. It does not, of course, cause the falling or 

the blasting of the flowers or fruit, but as it is becoming a serious 

the Peach. 

*London purple should not be used on p2ach trees. See our Bulletin 
XVIII, just issued, concerning the spraying of the peach, and the values 
of various nozzles. 



menace to peach culture in Western New York, it may be con- 

sidered here. A complete diagnosis is not necessary. ‘The 
disease is readily distinguish- 

ed by premature fruit, which 

bears definite reddish spots 

which extend into the flesh 
\\ Wf fand usually reach the pit. 

es If the tree is not in bearing, 

| the first symptom will be the 

_/ appearing of thin, yellowish 

and small-leaved short shoots 

on the body and_ larger 

branches. At first these 

shoots may appear singly ; 

one is shown natural size in 

Fig. 7. Soon, however, these 

‘“willow shoots,’’ as they 

are called in Western New 

York, appear in bunches, and 

each one has a tendency to 

branch the first year. Fig. 

8 shows one of these clumps 

which pushed out on a limb 

an inch in diameter. Upon 

trees in regular bearing, these 

shoots are the second symp- 

tom of yellows. A yellows 

tree soon becomes weak and 

yellowish throughout, the 

leaves are small, andin about 

three years it dies. Yellows must not be confounded with yel- 

lowness. ‘The former is a specific disease ; the latter is caused by 

anything which lowers the vitality of the tree. 

Fic. 7.— Yellows Shoot. 

III. SMALL FRUITS. 

The most serious trouble among small fruits which has come 

under our observation this year is the anthracnose or cane-rust of 

raspberries (known as Gleosporium venetum or G. necator). It 
also attacks the blackberry. This attacks the growing canes, 



causing them to appear scabby and pitted. (Fig. 9.) The 

blotches are brownish-black, and at picking time they are usually 

conspicuous. The 
disease weakens the 

Wy //, of canes and the ber- 
NG /< y] ries dry up as if suf- 
i) \! fering from drouth. 

4’It also attacks the 
leaves. It appears 

to be widely distri- 

buted in New York. 

Our own plantations, 

particularly the Shaf- 

fer, are becoming 

badly diseased. In 

one of the large rasp- 

berry plantations in ~ 

Orleans Co., run in 

connection with an 

evaporating estab- 

lishment, the disease 

occasioned a serious 

loss. 

In the treatment 

of this disease it is 
very important that 

the plants be kept in 

a thrifty condition. 

Our bushes have suf- 
fered less than others we have seen in market patches which were 

less severely attacked, simply for the reason that they are robust. 
It is not necessary to practice laborious culture. We treat our plan- 

tations cheaply by cultivating them lightly once or twice a week 
until the berries begin to ripen, and again after the berries are off 
until well into August. Light and frequent cultivations in loose 
and well-tilled soil are much less expensive than half the amount 
of tillage upon neglected or poorly treated soil, and their effect 

upon the plants is greater. 

There have been no systematic experiments published, so far as 
I am aware, upon the treatment of raspberry anthracnose with 

Fic. 8.—Vellows Tuft. 



fungicides. We have already cleaned out and burned the old 
canes and the trimmings in our diseased plantations, and early in 

spring we shall begin the use 

of fungicides. Weshall spray 

before growth begins with sul- 

phate of iron (about 1 Ib. to 

the gallon), and shall follow 

with Bordeaux mixture or car- 

bonate of copper, or both, after 

the leaves appear. We have 
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Fic. 9.—Anthracnose of Raspberry. 

already (early in August) sprayed part of our bushes with Bordeaux 

mixture, but this issimply an experiment, and we do not look for 

very profitable results, as the spores have mostly disappeared at 

this season. But there is every reason to expect that the disease 

can be held in check by timely treatment. The value of any 

treatment will be greatly enhanced if the diseased canes are cut 

and burned as soon as done fruiting. 
The strawberry blight (Spherella fragarie,; known also as 



Ramularia Tulasnet) has been bad in some sections and upon 
some varieties. This disease is fully discussed by Professor Dud- 

ley in BULLETIN XIV of this Station. The most approved rem- 

edy is potassium sulphide or sulphuret (‘‘liver of sulphur’’) 

sprayed udon the vines about once in a week or ten days, from 

the beginning of the growing season until the fruit begins to ripen, 

at the rate of about 1 oz. to 8 gallons. After the crop is gathered 

the plants may be mown and burned off, or destroyed by spraying 

with 1 pint of sulphuric acid to 6 gallons of water. New leaves 
soon start up, and the plants are not injured. 

IV: GRAPES. 

The grape crop is fair to good, but rot and mildew are appear- 

ing in many places. It has often been said that the climatic con- 

ditions are such in the famous grape regions about the central 

New York lakes that the grape diseases can not thrive, but this 

notion is clearly erroneous. We also warn our readers not to put 

faith in statements that certain varieties are exempt. Some of 

the most:serious cases of disease which we have seen this year 

were noticed upon a variety which has been said to be free from 

attack. 
The advent of the rots and mildews in the New York vineyards 

is not a cause for alarm. ‘They are to be expected, and they will 

undoubtedly spread. But the means are at hand to keep them in 

check easily and economically. Some of the vineyardists are now 

using fungicides with good success. The anthracnose appears to 

be particularly injurious in attacking the wood, especially of nurs- 

ery stock. ‘This is the fungus which causes the scab of the berry. 

Upon the wood it causes black, shallow pits. 
The mildews and rots can be kept in check by the timely and 

persistent use of Bordeaux mixture. Begin before the flowers 

open and spray every week or ten days until well into August. 

For anthracnose, sulphate of iron applied before the leaves ap- 

pear, 1s probably the best remedy. After treatment should be 

made with Bordeaux mixture. 

In conclusion, we urge upon fruit growers the importance of 

considering the advisability of endeavoring to secure a state law 

looking towards the control of contagious plant diseases. New 

Jersey has lately made such a law. Some officer should be em- 

powered to look after these interests when occasion requires. 

LH. BAILE 
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CREAM RAISING BY DILUTION. 

It has been recommended that in the absence of ice the addi- 

tion of an equal quantity of water either hot or cold to fresh milk 

in deep cans would secure rapid and complete creaming. To 
compare this method with the ordinary one of setting the milk in 

deep cans in ice-water, and further to test the efficiency of cream- 

ing by diluting the milk with water in various amounts and at 

different temperatures, experiments have been undertaken. 

The milk was in all cases the mixed milk of the University 

herd, the cows of which are about two thirds high grade Holstein 

and one-third high grade Jersey. About one-third of the cows 

were fresh and the rest had been in milk from five to eight months. 
The analyses were made by Mr. Harry Snyder, Assistant 

Chemist.* 
A large number of trials were made in which portions of milk 

diluted with an equal weight of cold water were compared 

with portions from the same milkings set in ice water in the 

Cooley creamer. The milk in some instances was brought di-- 
rectly to the dairy house after milking, thoroughly mixed and. 

one portion set at once in ice water in the Cooley creamer, 

the remainder was diluted with an equal weight of cold water: 

and set in a Cooley can in the open room. In other cases milk. 

was taken for the settings that had been carried on the milk. 

route for about an hour and a half. All such cases are marked 

in the tables with an asterisk (*). 
Skimming from deep cans was in all cases done by drawing the 

skim milk from the bottom of the can, care being taken not to 

draw the skim milk off so closely as to disturb the cream. 

Trials were also made in which a smaller amount of both warm. 

and cold water was added to the milk, and a few trials were made 

with deep setting in the open air without the addition of water, 

*Mr. Snyder has furnished the following notes in regard to methods of anal- 
ysis: ‘‘In all of the analyses the fatawas determined by Dr. Babcock’s Asbes- 
tos Gravimetric Method. Instead of test tubes, fodder tubes as described by 
Professor Caldwell in Bulletin XII of this Station, were used. The asbes- 
tos was prepared in the following way : Ignited, washed with distilled water 
and extracted with ether, Along with each set of twelve, a blank deter- 
mination was made. Duplicates were made of all analyses, and, in case a 
parallel was lost, that sample was not included in the average of all the 
results.”’ a 



25 ol 

of setting in shallow pans, and of setting in the creamer with the 

water of the University water-works at a temperature of some- 

thing over 60 running through it. 

In the following table the results of the comparisons between 

setting in ice water and diluting with an equal bulk of cold water 

are shown, those on the same horizontal line being in all cases 

from the same sample of milk. The percentage of fat in the 

skim milk has been corrected for the amount of water added. 

TABLE I. 

\\Serinice wa-|| SET IN CooLEY CAN 
TERIN COOL-|/IN AIR AND DILUTED 
EY CREAMER,||WITH EQUAL WEIGHT 

TEMP. 44°. |jOF COLD WATER. 

LM ic] @ fe Ho a Da 
PMS et Wit ph = |) 

DATE AND TIME| 3 | 8 8 2 oS A SS gyaé 

OF SETTING. Ses) 8 eB ee ae S| 
: Le hoa Maes De = 1-324 (oe 

| de | 2 |S] mm | oa|| m | Sa laidials 
Bt a isl @ ied © ) ee 
H Aa 1A) & | PF |e JHA 

Sept. 10, 7.00 A.M.| 90 3.62 22 18. | eZ2)| 18.50 1.58 47 68 60 22 
10, 8.30A.M.| *78 | 3.62\/21/ 9 -20,, 9.50 1.08 50 64 60 21 

Eo TG) Fess) res i. A aaa aa, 29 19 1.22 48 67 62 23 
“ 11, 5.45 P.M.| *84 | 4.39)|/23| 16. | «-Z@)| 18.75) 1.5@ |58)70/62/23 
© (1, 5-45 P.M.|  *84))) 14. 39)(T2| 15. | oF Bigs '58)70 62, I2 
“© 12,7.00A.M.| 87 | 4.09//23| 18. | e2K)) 16.50) X24 60/74 63 23 
‘< 15, 8.00 A.M.| TIOTI | | | | 36. | Ke2G |48/73/60)23 
‘‘ 15, 6.00 P.M.| f100 hea 37-75| e2K|| 20. | 1-28 56) 76 66 23 
OF UG Rea AM gt ‘jt1| 18.50) .X8| 8.50 1.04 47 66 62, 24 
“« 16, 8.00 A.M.| *83 | ||22| 13.25) e2Q|| 10.25, X.O4 147) 65 62,22 
‘“< 16, 6.00 P.M.| *86 ||12| 17.25| e2K|| 16.75) 1.B4 48 66 65 12 
is 217; BAO ee ve OLN [12] 16.50) -23il 15. | 1-4@ |48 70 60 12 

Averaies Aa rials. ii C 8) by Oe oe 1.28 

* Carried on route. +The milk in these two cases had been carried on the route, but was 
heated up to 100 degrees before setting. 

Armsby found} in between two and three hundred settings of 
the milk of single cows, Jerseys and Jersey grades, an average 

of .35 per cent of fat in the skim milk. We may therefore use 
our results with the Cooley creamer as a standard of comparison. 

It will be seen that when the milk was diluted with water there was 

contained in the skim milk nearly six times as much fat as when 

the milk was set in the Cooley creamer with ice water, or in other 
et 
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words, while 95.18 per cent. of the fat in the whole milk was 

recovered in the cream under the cold deep setting process, but 

69.19 per cent. of the fat in the whole milk was recovered in the 

cream when set in the diluted process. That is, in 100 lbs. of milk 

containing 4.12 lbs. of butter fat, under the Cooley process, there 

would be a loss of but .20 lbs. of butter fat, and under the diluting 

process a loss of 1.27 lbs. It will be noticed also that the per 

cent. of fat in the skim milk is no higher in those cases where the 

milk had been carried about on the route before setting, than it 

is when the milk was set directly from the cow. 

Below is given in detail the results of ten settings where the 

milk was diluted with hot water. In the first three and last cases 

the milk was set in Cooley cans in the air, in the other six, the 

cans were put in the creamer and the water allowed to flow 

through constantly. In all cases skimming was done in twenty- 

four hours. 

TABLE Ii. 
| E: 

SET IN COOLEY CANS IN AIR AND IN RUNNING WATER, AND 

DILUTED WITH HOT WATER. 

4 is ' ee | 

Pipe eee ee etal es ae ee 
| : = Pe = rte = f 8 = cat 
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DATE. Silly PA -al AG Heke 2H ae as hee a . | 
Sil Otel tet eee pera Pal OB are 
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So a Ppa SS ek ee i ae ea Lee 
o A, Ee 1 = = AY 
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a I #80.) 2.88 | 14 25 120 | 90 60 79)" 
iy LT 83 16 | 100 130 | 108 59 | 1.04 } Set 

|p ota 

Average, tertile isso aan rsh cates ARs lige ges XIX 

* Had been carried on milk route before setting. 

It will be seen that so far as the fat in the skim milk is con- 

cerned, diluting the milk with various percentages of hot water 

gave but very little better results than diluting with an equal 



amount of cold water. Moreover, in all the cases in which hot 

water was added, the milk was sour, or very nearly so, at the end 

of twenty-four hours, and in some cases souring had gone so far 

that the cream was much injured for butter-making. It will 

be noted that the surrounding temperature in these trials ranged 

from 59° to 72°. 
Mr. J. L. Hills, Chemist of the Vermont Agricultural Experi- 

ment Station, seems to have obtained results* by diluting milk 

with hot water quite at variance with ours. He found in the 

skim milk .37 per cent. of fat when the milk was set at 45°, .84 per 

cent. when the milk was set at 58° and not diluted, and .35 per 

cent. when the milk was set at 58° and diluted with one-third its 

bulk of water at 135°. Skimming was done at the end of twenty- 

four hours, and, as with us, the cream was usually almost or quite 

ready for the churn when skimmed. 

Beside the tests made with cold water, as given in Table I, sev- 

eral other trials, with the addition of various smaller per cent- 

ages of cold water, were made. ‘The results are given in detail in 

Table III. In the first four trials the cans were set in the air; in 

the last two they were set in the tank with water at 64° running 

through. In all cases skimming was done at the end of twenty- 

four hours. 
TABLE III. 

| SET IN COOLEY CANS IN AIR AND RUNNING WATER, 

AND DILUTED WITH COLD WATER. 

1) ae Ya. aaa 
; ai = = | & i 3 = hae, 

| _ | & yiS | 3*| * | sae 
ae Ay ae OS oa 
(S| 3) 2 |e], | 82/3] 32 

DATE. = ool oa 1 eg | OS ee 
ee Ge ° vero ov !|1or ou | Sse 

° » x2 os oO | @ ) Shee 
" ; rs) v A?) ooo ieee ov 

| = o bm | O aa | Se) ee eee 
| 3 u ‘OD “4 9 ‘| Fee wo 

a) 3) o) 0) 5) ov 
| a A, = | A, = - - Ay | 

Aug. 20 go 4.30 8.5| 20 54 | 83 | 67.173 | 
ya ak Oe A Wie es 15 | 20 | 54 | 87.5| 72 ) = 
iii 22s g2 | 4.06 15 20 54 | 86 62 151 
jon eS gI 4.65 | 30 20 54 | 84 60 1.18 
ral Lit Qt | 4.65 15 20 54 | * 84 3 1.12 
BSA '2G),, oo: 5:05 |) 412 50 52 7 64 78 

| VAWeTASe, Sim rials. ).. 416! 4s) Gs. te ok tee eee ; Jin a 
i 

* Vermont Agricultural Experiment Station, Newspaper Bulletin No. 3. 



It will be noticed in Table III that the addition of twenty to 

fifty per cent. of cold water gave almost exactly the same results 

as the addition of 100 per cent. of water, as shown in Table I. 

Two settings, in which the milk was not diluted at all, were made 

in Cooley cans, set in running water, and gave rather better re- 

sults, as follows: 

TABLE IV. 

SET IN CooLEY CANS—NO WATER ADDED. 

| | 

Per cenbtin | Temp. of | Per cent. of | 
DATE Spo baad of Fat baa es! Water in Fat in 

| in Milk. ; aaa, | Skim Milk. 

ree taneee Phy gi. NPAC 35.5 63 | .90 
SSS eat go 4.81 28 60 -87 

PROTA RAG! ih) SiN akg at Wah teas Sete Vege a) Cha aan ae Se 89 

Three different trials of setting in shallow pans were made. 

The first one was only allowed to stand twenty-four hours ; the 

second was allowed to stand forty-eight hours; the third stood 

twenty-four hours, but had added to it at the time of setting one- 

third its weight of water, at a temperature of 120°. The results 

are in the table below: 

TABLE V. 

| SET IN SHALLOW PANS. / 

Per cent. | ae Temp. |Per cent. of 
Dawg | SOUP: | - of Rak [Weight OF) TomPt |. after |! Reeaa 

| ‘| in Milk. | Fr ae ‘| Setting. [Skim Milk. 

Aug. 31. go 4.81 | 12 64 go -49 | 
|Sept. 14.| 92 4.31 | 106 62 92 .46 
‘Aug. 31. go 4.81 12 64 94 -75 

Setting in shallow pans without the addition of water gave 

much better results than any other system, except deep setting in 

ice water. 

CHURN TESTS. 

Five churn tests were made, two of cream from milk set in 

Cooley creamer, in ice water, two of cream from milk, to which an 

equal weight of cold water had been added, and set in air, and one 

of cream from milk set in shallow pans. ‘The results are given in 

the table below : 



aS Ree 

TABLE VI. 

| 

| weight Weight) Weight oP ating 
| ; oO fe) : | DaTE. TREATMENT. of Milk.| cam. | Butter. od 

or one 
Lbs. Lbs. Lbs. jof butter 

Sept. 13) Milk set in ice water. . | 134 | 23:05) Sen 
| Sept. 13 Milk diluted with cold water. 100. 50; 15.50 2.75 36.54 
| Sept. 18)Milk set in ice water... .] 86.75] 18. 4.42 19.63 
Sept. 18 Milk diluted with cold water.| 91.50} 16.25 | 2.69 34.01 
| Sept. 16|Milk set in shallow pans.. .| 106 | 13.75 | 4-41 | 24.03 

The two churnings of Sept. 13 include the settings of Sept. IO 

and 11, as given in Table I, and are comparable with each other, 

having been taken from milk that was thoroughly mixed and di- 

vided before setting. Inthe same way the two churnings of Sept. 

18 are comparable. ‘The cream was obtained from the settings of 

Sept. 15 and 16, of Table I. The churning of Sept. 16 was the 

cream of the setting of Sept. 14,in Table V. In all of these cases 
the cream was churned when just ripe. The first two were churned 
at a temperature of 65, the second two at a temperature of 62, and 

the last at a temperature of 66. The buttermilk was drawn off 

when the butter granules were of the size of kernels of wheat, and 

the butter thoroughly washed in the churn, taken up, salted one 

ounce to the pound, and allowed to stand for twenty-four hours. 
It was then reworked and weighed. This is the weight given in 

the table. 

It is worthy of note that the results of the churn tests corrobo- 

rate with emphatic significance the work of the chemist. While 

from 114 pounds of milk set in ice water 5.35 pounds of butter 

were obtained, or one pound of butter from 21.31 pounds of milk ; 

from the corresponding 100.5 pounds of the same milk diluted 

with water under the conditions mentioned, only 2.75 pounds of 

butter were obtained, or 36.54 pounds of milk were required to 

produce a pound of butter, showing an actual loss in butter by 

the use of the dilution process of 1.94 pounds per hundred pounds 

of milk as compared with deep setting in ice water. 

In looking up the literature of the subject while these experi- 

ments were in progress, we find that the whole idea of adding 

water to milk to hasten and perfect the creaming is not new. 

Kirchner in his ‘* Milchwirthschaft,’’ p. 179, quotes with approval 

the experiments of Martiny and Peters.* In these experiments 

*Martiny, Die Milch, Vol. II, page 32, Dantzic, 1871. 



one hundred per cent. of water was added to milk set compara- 

tively shallow in open air at a temperature of 68 to 74, with re- 

sults as follows, in two different trials with milk of different 

quality. 
a. 100 grams milk without water gave 6.05 grams cream, 1.69 

grams fat. 
a. 100 grams milk with 100 per cent water gave 10.41 grams 

cream, 1.00 grams fat. 

_ 6. too grams milk without water gave 7.3 grams cream, 2.94 

grams fat. 

6. 100 grams milk with 100 per cent. of water gave 9.13 grams 

cream, 2.88 grams fat. 

These figures in general coincide with our own except that in 

the second of the two trials closer results as between the two 

methods were obtained than in any of ours. 

Finally we have grouped together the average percentage of 

fat in the skim milk under the several different methods of set- 

ting. In each instance correction has been made for the water 

added. 

In eleven trials where the milk was-set in the Cooley creamer 

with ice water, ata temperature of 44°, the average per cent. 

of fat in the skim milk was... . .23 
In eleven trials where milk was diluted wate an ieee wei a 

cold water and set in the open air, the average per cent. of fat 

in the skim milk was... . : ok 1.28 

In six trials where milk was dinited sate 20 ane 50 per shit of 

cold water, the average per cent. of fat in the skim milk was . 1.24 

In ten trials where milk was diluted with Io to Ioo per cent. of its 

weight of hot water, the average per cent. of fat in the skim 

milk was ..)... : : } ‘ 1.11 

In two trials where Hen was jet in diene caus ithe te in 

running water at 60°-63°, the average per cent. of fat in the 

skim milk was... . ‘ .89 

In two trials where milk was kee in Senator pans, at 60° 64°, ‘he 
average per cent. of fat inthe skim milk was... . .48 

In one trial where milk was set in shallow pans and one taicd of 

its weight of water at 120° added, the per cent. of fat in the 

OAT TELE WRB ae teva Te ah ea Bo ok UL arm CURR oe Cay 5 



VARIATIONS IN FAT OF MILK SERVED TO 

CUSTOMERS IN DIPPING FROM CANS. 

The following extract recently appeared editorially in a leading 

dairy paper : 

‘It is our opinion—decided—that peddling milk in a city, 
either by dipping the amount for each customer, from the top of 

the carrying can, or drawing it from the bottom through a faucet, 

should both be prohibited by law—with pains and penalties just 

as stringent as those that now legally apply to a deliverer of milk 

to a factory that has in it less than three per cent. fat. Why? 
Because cream mounts to the surface of a body of milk with far 

more alacrity than many suppose, and is dipped off to the first 

few customers served ; they get more than their share of cream 

and the last served get skimmed milk, no matter how godly may 

be the intentions, or how vigorous the efforts of the distributor. . 

. . When we were in the milk testing business, we tried it for 

one milk deliverer, and found there was just about half as much 

fat in the last drawn quart as in the first dipped off.’’ 

To determine just how much variation there is in the fat of 

milk served to the different patrons of a route by dipping, a 

member of the station staff accompanied a milkman as he went 

upon his route, and as the milk was about to be served to various 

patrons took samples for analysis. The milk was the mixed 

milk of a herd of native and grade cows. The dipper, such as is 

ordinarily used by milkmen, was provided with a long handle so 

that it rested on the bottom of the can when not in use. The 

milk was not stirred except by the motion of the wagon and the 

raising of the dipper. 
The following twelve samples were taken, and yielded to analy- 

sis the following percentages of fat, the figures representing the 

average of parallel determinations : 



| QD No | 

No, s, . 4.52 
eee . 4.43 Taken from Can A. 
bite: 8 ical 

oye Ae ts <4 32 
se, tes . 3.85 Taken from Can B. 
abies: 4 . 5-05 

le Peele cS 
aa: Pa . 4.02 Taken from Can C. 

ce a aes 
cafes 2 Oe -. 4.94 
ana . 4.78 Taken from Can D. 
sree (8 . 4.85 

The milk was contained in four thirty-quart cans. The night’s 

milk of the evening previous was in the cans marked A and C, 

and stood at a temperature of 64. The morning’s milk was in 

cans B and D, and stood at a temperature of 72. The following 

notes were taken in regard to the samples : 

Sample 1—Taken from A at 5.50 a. m., within a few rods of 

starting. 

Sample 2—Taken when the milk in A was half gone, at 6.10. 
Seventeen dips had been made since No. 1 was taken, and three- 

fourths of a mile traveled. 

Sample 3—Taken from the bottom of A at 6.20. Twelve dips 

had been made since No. 2 was taken, and three-fourths of a mile 

traveled. 

Sample 4—Taken from the top of B at 6.10, three-fourths of a 

mile from starting. 

Sample 5—Taken from the middle of B at 7.20. Six quarts 

had been added to B at 6.35, and two and one-fourth miles 

traveled between taking samples 4 and 5. ‘Temp. of milk 72. 

Sample 6—Taken from the bottom of B at 7.55. One and 

three-quarter miles traveled since taking sample 5. 

Sample 7—Taken from the top of C at 6.20, one and one-half 

miles from the start. 

Sample 8—Taken from the middle of C at 6.50. One mile had 

been traveled since taking No. 7. Temp. 64. At 6.35 six quarts 
remaining in the bottom of A and about an equal quantity bought 

of another dealer, had been added to C. 

Sample 9—Taken from the bottom of C at 7.00. Fifteen dips 
had been made and a half mile traveled since 8 was taken. 

Sample 1o—Taken from the top of D at 7.50. ‘Tem. 68. 



Sample 11—Taken from the middle of D at a time when the 
wagon had stood still for four minutes with the dipper resting on 

the bottom of the can. ‘Time, 8.15, and one mile traveled since 

10 was taken. 

Sample 12—Taken from the bottom of D. 
It will be noted that in three of the cans, A, C, and D, that the 

samples taken are practically identical in quality, and that while 

there is considerable variation in the samples taken from can B, 

much the richest one of all was taken from the bottom of the can. 

That there might be no question as to the results, two more 

trials were made. The samples were taken under the same gen- 

eral conditions as in the previous trial, with the extra precau- 

tion to take duplicate samples, marked a, and 4, Of these as in 

the other case, parallel determinations were made, and the figures 

as before show the averages of the parallels in per cent. of fat : 

SECOND TRIAL. 

a. b. Average. 

matiple Tt, 2)... 4se6 4.78 4.82 (Before starting. ) 

SH Nttt 0) (ok Saari ae ag 4.71 (Top of can.) 

Sample 3, 0°)... 482 4.82 (One-third gone.) 

Samples: 32%... Os 4.74 4.78 (Two-thirds gone.) 

Sample 5, . eRe ie fe 4.82 Ao77 (Bottom of can.) 

“The results of the duplicates in samples 2, and 3, were unfortu- 

nately lost during the course of analysis. Sample I was taken 

from the top of the can after the milk had been thoroughly 

mixed. Sample 5 was taken at the close of the route and the 

few quarts remaining were thoroughly mixed before the samples 

were taken. The other samples were taken at about equal in- 

tervals. "The variations in the results both as to samples and 

duplicates fall entirely within the limits of error of chemical 

analysis. Indeed, there was often as much variation in the par- 

allel determinations of a and of 8, as between a and 6 them- 

selves, and the table shows that there isin general no more varia- 

tion between samples, than between a and 8. 
In the third trial the samples were taken, and the analyses 

made exactly as in the second, the results are given below : 

a. b. Average. 

BANDE TE! 5) s,s 4-20 4.16 4.18 (Top of can.) 

Sample 2,5 acs 4011 4.00 4.05 (One-fourth gone. ) 

ui Ole yoy hee 3. ALLS 4.01 4.07 (One-half gone.) 

Sample. 4,.. . .4.15 4.04 4.09 (Three-fourths gone.) 

Sample $7}. 1.5. AOE 4 00 4.00 (Bottom of can.) 



It will be seen that the variations in this trial are just about 
the same as in the second, and are entirely within the limits of 

error of chemical analysis. 

The analyses in all cases were made as described by Mr. Sny- 

der in the first article of this Bulletin. 

It would seem, therefore, that where milk is peddled by dip- 
ping from the can with an ordinary dipper, and where no stirring 

is done except by the motion of the wagon and raising the dip- 

per, substantial justice is done all the patrons so far as the amount 

of fat apportioned to each is concerned. This conclusion seems 

the more justified as each trial was made on a different milk 

route, and represents the usual custom of three different milk 

men, since each man was cautioned at the beginning, to in no 

wise depart from his ordinary practice. 

HENRY H. WING, 

CLINTON D. SMITH. 
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NOTES OF TOMATOES. 

1. Effects of breeding. ‘The most important result obtained 
from several years of experimentation with the tomato, is an 

illustration of the value of careful and systematic selection of 

stock. These results have been marked in other years, but never 

to such an extent as in the present season. Unusual care was 

exercised in the selection of stock seed in 1889, and in the case 

of the Ignotum careful breeding has been practiced for several 

seasons. Our whole trial ground may be said to have been 

planted with pedigree seed this year, for the stock was obtained 

from our own selections of 1889, from special stock contributed 

by the introducers of standard varieties, and from the originators 

of the new and untried sorts. As a result, our plantation was 

the most uniform which we have ever seen, with remarkably 

regular and handsome fruits. This result alone is ample reward 

for the endeavors of the five years through which our tomato 

studies have been running. 

In our selections, we have invariably placed greater value upon 

the character of the stock plant itself than upon individual fruits : 

‘we have been impressed with the fact that seeds from a compara- 

tively poor fruit upon a plant which bears many good fruits, give 

better results than seeds from an unusually good fruit borne upon 

a plant of indifferent character. This is quite the reverse of com- 

mon practice, but it appears to be justified in our experience. 
The following figures illustrate the point: This year we grew 
two lots of the Volunteer under like conditions. One lot was 

from commercial seeds, and the crop was in every way typical of 

the variety. The other lot was grown from seeds obtained from 

a small and inferior fruit (only 34 in. in diameter) which was 

taken from a plant bearing mostly large fruits. The yield 

from the first lot—commercial seeds—previous to frost, was 

6.7 lbs. per plant, with an average weight per fruit of 5.3 oz. 

The yield from the second lot was 8.8 lbs. per plant, with an 

average of 7.3 oz. per fruit. Similar results were obtained with 



the Mikado. By selecting seeds from plants bearing the greatest 

number of regular fruits, we have secured plants of this variety 

more regular in fruit than the commercial stocks. 

2. The effect of heavy fertilizing. Our experiments last year* 

showed that the common notion that heavy manuring lessens 

productiveness of the tomato is open to doubt. Excessively 
manured soil gave nearly twice heavier yields than unfertilized 

soil and a third heavier than nitrate of soda treatment. The test 

was repeated this year upon the same areas, as follows: 

I. Originally rich garden soil, 60x30 ft., received 5,460 Ibs. of 

rotted stable manure in 1889 and 1,490 lbs. in 1890. Fifty plants 

of Ignotum were grown upon this plat this year. 

then ve 
dy, 7. os S, e 

! i, 1,5 
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Fic. 1. PLAT I.—HEAvY MANURING. 

II. Adjoining plat I, but considerably poorer in quality—some 

of the surface soil having been removed in 1888—was treated to 

nitrate of soda in 1889. ‘This year a space 30x36 ft. was selected, 

set to 24 plants of Ignotum, and treated broadcast with nitrate of 

soda as follows: 2 lbs., June 24; 2 1bs., July 18; 4 lbs., Aug. 5. 

III. An area of the same size as plat II and which bore a crop of 

tomatoes in 1889, without fertilizer, was this year treated broad- 

* Cf, Bulletin X. 



cast with muriate of potash as follows; 2 lbs, June 24; 2 lbs., 

July 18; 4 1lbs., Aug. 5. 

IV. A small area of soil similar to plats II and III, unfer- 

tilized, for comparison. A part of this unfertilized plat, how- 

ever, had nitrate of soda treatment last year and a part had no 

fertilizer last year. There was no apparent difference in the 
two parts of it, showing that any remaining nitrate had passed 

out of reach of the plants. 

Cg 
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4,47 kage
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Fic. 2. PLAT II.—NITRATE OF SODA. 

V. These plats were compared with the same variety grown 
upon ordinary garden loam which had received a liberal applica- 

tion of manure, as might be practiced upon commercial planta- 
tions. 

The results are striking : 

Average No. Average Average wt. of 
Plat. fruits product individual 

per plant. per plant. fruits. 

| See ee We ee a ee errata oS 
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These figures bear out all the results of last year, and seem 

clearly to prove that excessive manuring on garden loam does 

not lessen productiveness. It is extremely doubtful, however, if 

this very heavy manuring pays its cost, especially in gross pro- 

ductiveness ; but it is worth while to observe that the individual 

fruits on the heavily manured plants averaged more than a half 

heavier than those on liberally manured garden suil. If tomatoes 

are profitable in proportion to their size and weight, it would ap- 

pear that the heavy manuring in this case might be commercially 

profitable. The results obtained with liberal manuring under 

commercial conditions (Plat V), as compared with the figures ob- 

tained from no fertilizing and from nitrate and potash treatments, 

certainly show that good stable manure in abundance can be used 

profitably. Figures 1 and 2 show the external differences be- 

tween plats I and II. Figure 2 is also a good illustration of the 

appearance of plats III and IV. 

It has been said, in discussions of our tests of last year, that 

the results would have been reversed if the tests had been made 

upon clayey soils. We have consequently applied the investiga- 

tion to very heavy clay this year, as follows: 

Plat VI, 50x45 ft., stiff and heavy clay, was given a dressing 

of 3,640 lbs. of rotted stable manure, and 96 Ignotum plants 

were set upon it. Previous to frost, the average yield per plant 

was only 1.5 lbs., as compared with 11.3 lbs. upon the garden 

plantation (Plat V), and the average weight per fruit was only 

5.8 oz., against 8.4 oz. upon the other plat. This shows that the 

clay plat gave a crop of no commercial value whatever. It is not 

so clear, however, that this result was due to the manure. In the 

first place, heavy clay is not fit for tomato growing and there is 

really no occasion—other than the suggestion of critics—for at- 

tempting this experiment. Fully a month elapsed before the 

plants obtained sufficient hold upon the soil to begin to grow. 

Heavy rains followed frequently during June and July and 
packed the soil, and allowed of no adequate cultivation. If the 

manure had any important influence upon the crop, it was un- 

doubtedly a beneficial one in loosening the soil. 

These experiments were not undertaken to determine the rela- 

tive values of different fertilizers for the tomato, and we hope 

that no one will draw any such conclusions from them. They 

show, however, that neither nitrogen nor potash alone, upon 

rather poor soils, give profitable results. 



3. Early and late setting. ‘Trials last year showed that early 
sowing in the North results in increased profitable productiveness. 

In extension of these facts, some investigations were made this 

year in reference to the comparative values of early and late 

setting out of doors. It is commonly taught—or at least it has 

been by the writers—that tomato plants should not be put out of 

doors until all chilly weather is over, that any check to the 

young plants is never outgrown. ‘This appears to be sometimes 

true, but the following tests indicate that we must not be dog- 

matic upon this point : 

A batch of Ignotum plants was separated into two lots. Half 

of them were set out of doors May goth in a rich sandy loam. 

The plants were very stocky, and were about a foot high. ‘They 

were set during a very cold rain, and cold and dark weather fol- 

lowed for several days. For about three weeks the plants made 

no growth. The remaining plants were set alongside the others 

June 12th. At this time the weather was warm and settled, and 

it was the season of our general setting. The plants had been 

shifted in the house and they were in prime condition for the 

race. ‘The early set plants responded quickly to the first warm 

days of June; they were already well established in the soil, 

while the late set plants had to wait to gain a foothold. The 

first ripe fruit was picked from each row the same day, August 

5th. But the late set plants did not come into full bearing until 

a month later, while the others bore steadily from the first pick- 

ing. ‘The numerical results are as follows : 

No. ripe frts. Total No. of Totalwt. Average wt. of 
Lot. before ripe frts. from individual 

Sept. 5. from 12 plts. 12 plts. fruits. 

C2 ese ey ee SEA ow as > EIDE eee Ee te 
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4. Seeds vs. cuttings. Itis frequently said that plants grown 

from cuttings are superior in earliness, and sometimes in produc- 

tiveness, to those grown from seeds, and some growers carry over 

a few stock plants of tomatoes in a greenhouse or conservatory 

for the purpose of securing spring cuttings. A house of forced 

tomatoes gave us a good opportunity to test this point. Ignotum, 

Lorillard and Sunrise were employed. Cuttings were made 
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March 29th, and were subsequently handled the same as seedling 

plants. Seeds of Ignotum and Lorillard were sown April Ist, 

and seedlings of Sunrise sown January 15th were used in the 

test. We obtained the following figures from the plants: 

No. ripe frts. Average wt. Average wt. of 
Variety. No. of before of product individual 

plants. Sept. I. per plaut. fruits 

L[gnotum, 
mol ate 6 E114 MRAM RAE WOM. 7 fark dye fe Ld, 6 Ibs. :..... (See 

rtimss. re NC oA eae ener. eee Bea) eee 

Lorillard, 
Seedlings 50 Au ae awaits eagle eis ce eee Aig) “0 oa 

GI sire) ia ioe tae ete ws ere aes 4.2% 2 Ae 

Sunrise, 

SeCOIESS, oie th ge er cl eyes, Se eed hy el te BZ ) SC Sage 

Seats Ae i ee ee en a HOR en eaten Lr * *20 

These figures show that the seedlings gave the earliest and 

largest returns. The numbers of plants in the contrasted lots 

_ were not the same, so that the second column of figures does not 

represent proportionate earliness. Making the proper calcula- 

tions, however, we find that twice the number of fruits were ripe 

per plant Sept. 1st upon the seedlings as upon the cuttings. The 

figures stand as follows, respectively, in favor of seedlings: 

ide fs Pa ee t= 

The lateness of the planting and certain other causes resulted 

in a poor yield, but this fact does not invalidate the figures for 

comparison. 
5. Zrimming, Plants of Potato Leaf, Golden Queen, Volun- 

teer, and Bay State were headed back from three to six inches on 

all the leading shoots July 28th and August 25th, and all the 

sprouts from the base of the plants were taken off. In every case 

there was an important gain in earliness and productiveness in 

favor of the trimmed plants. The labor of trimming is very 

slight, and it would appear to be profitable. The following 

figures show the extent of gain: 
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6. Double flowers and irregular fruits. Double or monstrous 

tomato flowers produce irregular or rough fruits, and it has been 

said that if the first flower which appears on any plant is double, 

all the fruits of that plant will be irregular also,—in other words, 

that the first flower indicates the character of the plant. Some 

have even recommended that the plant be discarded if the first 

flower is double. To determine this point, all the plants on a 

large plat were watched as they were beginning to bloom. It 
soon became apparent that this doubling is largely a varietal ten- 

dency, some kinds having nearly all the first blossoms double, 

while on others none could be found. In Mikado, Morning Star, 

and a canner’s variety from Salem County, New Jersey, the habit 

was most marked. In those varieties in which most of the first 
blossoms are double, the first fruit of the succeeding cluster was 

double also ; and those varieties which are most given to the pro- 

duction of such blossoms bear the greatest number of irregular 

fruits, asarule. But the first blossom is by no means an index 

of the character of that plant ; and this is true whether the varie- 

ty is one in which the habit is marked, or one which simply 

chances to give an occasional double flower. It would be utterly 
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impossible to pick out the plants which bore such blossoms by 

any comparison of fruit later in the season. 

7. INVotes of yields. ‘The season has a profound influence upon 
tomato yields. If the weather is cool and dark in early Septem- 

ber, when the main pickings are coming on, the crop will likely 

fall below the profitable limit, and if frost should come early, half 

the crop may be lost in this State. This unpropitious weather of 

early fall usually brings on the rot, causing additional loss. 

The chief object of forcing the plants in spring is to escape 

these calamities to a great extent by inducing the plants to bear 

early. ‘These calamities overtook our crop this year, so that our 

yield of marketable fruit is small. The plants set full, and at the 

first killing frost, Sept. 24th, fully half the crop was immature. 

Our plants were started late to avoid all labor possible in the 
handling of a large test plantation, and as our results were to be 

comparative only, no loss followed. But every year’s experience 

strengthens the conviction that in the North tomato plants should 

be started early and forced rapidly. ‘The results from early and 

late settings on a previous page point in the same direction. In 

our short seasons it is dificult to secure the large yields of the 

Middle States. The same operations of forcing are probably not 

equally valuable in Maryland and New York. A trip through 

Delaware and Maryland this fall brought to mind the differences 

in yields between the Middle and Northern States in a most forci- 

ble manner. The plantation in the Cornell gardens had been 

killed by frost and half the tomatoes were still immature. The 

southern plantations were still green and scarcely any fruit re- 

mained on them. Frost was unusually late in Delaware and 

Maryland this year, perhaps, but the observation was inevitable 

that growers there with little effort harvest a crop which, in ordi- 

nary years, we can obtain only under the most forceful culture. 

Yet our yields are not so small as they have been represented 

to be. Even in this very poor year, the average yield per plant 

of marketable tomatoes, before frost, from our common garden 

plantation was 11.3 lbs. If plants are set 4x4 ft. apart, this 

means over 15 tons per acre. The yields in the New Jersey, 

Delaware and Maryland fields, even with the longer seasons, by 

which two or three pickings are gained, are from 8 to 16 tons. 

Last year our common plantation yielded an average of 12.5 lbs. 

per plant of marketable fruit, before frost. We have never seen 



commercial plantations so vigorous and relatively productive as 

our own common plantations have been. If similar treatment 

were applied, even in part, to the tomato fields which supply the 

canneries, greatly increased yields would be sure to follow. The 

treatment is simply this: careful selection and breeding of stock 

seed from year to year; early sowing; frequent or occasional 

transplanting, producing stocky plants; rich soil, well prepared 

and well tilled. Ifthe grower has facilities for forcing the plants 

rapidly, the first half or the middle of March is a proper time for 

seed sowing in this latitude. 

8. Zmpressions of varieties. Our list of varieties was greatly re- 

duced this year. We found that we could not profitably carry more 

than a dozen or fifteen of the old varities, even for experimental pur- 

poses. About forty sorts altogether, were grown. Many were 

local varieties sent in for trial, and all the new kinds offered by 

the trade were obtained. It is not our purpose to pronounce 

definitely upon the merits of the new tomatoes which appear from 

year to year. Our tomato studies have a deeper purpose, which 

is not yet completed and has not been reported. In the mean- 

time, various comparatively incidental matters of treatment and 

varieties may, perhaps, be worthy of record. 

We are still confirmed in our belief that varieties of tomatoes 

are unstable and that they soon ‘‘run out.’’ ‘The strongest 

proof of this fact, perhaps, is the difficulty of maintaining any 

variety true to its type under good culture and careful selection. 

The variety under this treatment is very apt to ‘‘improve,’’ or 

depart from its original character. An apt illustration of this 

has come to our experience this year in the Trophy. In our last 

year’s report we observed that this standard variety is running 

out and that it is difficult to procure typical stock of it. A care- 

ful Long Island gardener opposed the statement and cited the 

fact that he had kept the Trophy (though somewhat zwzproved ) 

all these years by careful treatment. He furnished us seeds, but 

we secured few fruits which could be called the Trophy as that 

variety was known in its early days. Most of the fruits were 

smooth and even, medium in size and much flattened, and they 

were better, in our judgment, than the true Trophy was. It isa 

common but erroneous notion that ‘‘running out’’ necessarily 

means deterioration. 
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Atlantic. (Atlantic Prize. Johnson & Stokes).—One of the best early 
varieties. Ripened earlier, and fruit was more regular than in 1889, though 

not so large. Fruit large, red, firm. Productive. 

Bay State. (Bragg).—Earlier than last year. Of good size; usually 

smooth, slightly wrinkled at base. Firm and good; cracks but little. A 

worthy variety. 

Beauty. (Livingston).—The best of the pink tomatoes. A desirable sort 

for either market or home use. 

Brandywine. (Johnson & Stokes, 1889).—Medium size, bright red, usu- 

ally regular. Less inclined to crack than some other varieties. Rather 

late. 

Chemin Market. (Vaughan).—Of medium size, deep red, somewhat 

elongated. Resembles Hathaway (Hathaway's Excelsior). Smooth, pro- 

lific, uniform in size and shape. Good. 

Dwarf Champion. (Burpee).—Somewhat more satisfactory than in 1889, 
the fruit being larger and a little earlier. Very handsome, and valuable for 

amateur culture, both in the field and under glass, but ripens too slowly for 

market purposes. 

Favorite. (Livingston).—This is sti!l superior to the new comers, and is 

the second best tomato in our plantations this year. 

German Raisin. (Childs).—Only the common currant tomato (Lycoper- 

sicum pimpinellifolium). Seldom used, except for ornament or as a curi- 

osity. 

Golden Fig. (Childs).—Small, golden yellow. Plant vigorous and very 

productive. A short remove from Yellow Plum. Valuable for pickling. 

Golden Queen. (Livingston).—Undoubtedly the best yellow sort. Of 

medium size; usually even and segular in form. Productive and reason- 

ably early. 

Ignotum.—This still retains its place at the head of all tomatoes which we 

have ever grown. It was not quite so early as last year. 

Ithaca. Fig. 3.—Medium size, about 3 inches in diameter, nearly spheri- 

cal, very smooth and remarkably uniform in size; color, light cherry. A 

new variety, very promising among table tomatoes ; apparently valuable for 

forcing, in which capacity we shall test it during the winter. The history 

of this promising variety is as follows: 

About twenty years ago, L. S. McWhorter, a retail grocer of Ithaca, was 

attracted by a very fine specimen tomato, shown by an old English garden- 

er, purchased the fruit, and the succeeding year planted the seed in his 
private garden. The parent was the French pomme ad’ amour, or “ Love 
Apple.’? Some years after one plant appeared, which was a marked im- 

provement. From this, Fred McWhorter, his son, has made careful selec- 



tions for several years until he has secured a superior strain. It is strictly 

a local variety. We shall not dispose of seeds this season. 

Fic. 3. IrgHacAa—% NATURAL SIZE. 

La Crosse. (Salzer).—Indistinguishable from Dwarf Champion. 

Lorillard.—More satisfactory as a field tomato than in 1889, yet not equal 

to many other varieties for this purpose. Asa forcing tomato it ranks very 

high, and upon this use of it we shall report in due time. 

Mansfield Tree. (Mills).—-A rampant grower, bearing large and very 

irregular fruit. Somewhat like Acme in appearance, but far more irregular. 

Not productive, and unpromising. The most ridiculous things have been 

claimed for this variety. 

Matchless. (Burpee).—A good late variety. Smooth, even, firm, bright 

red ; not so frequently cracked at base as many. 

Morning Star. (Salzer).—Indistinguishable from Mikado. 

Prelude.—Very early and very prolific, but small. Average weight of ripe 
fruit, less than two ounces. An acquisition for the home garden. 

Red Cross. (Gregory).—Much like Perfection, but evidently inferior to it. 

Ruby. (Early Ruby. WHenderson).— Medium size, bright red, early, 

productive. First fruits even in size, smooth, and very handsome. Later 

in season, more irregular fruits appear. Promising. 

Ruby Queen. (Childs).—Evidently the same as Table Queen of Hen- 

derson. 
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Sacramento.—A local variety sent us from California as Sacramento Fa- 

vorite. A medium sized red variety, similar to Perfection, but evidently in 

no way superior to it. 

Table Queen. (Henderson).—Mikado with ordinary foliage. Fruits aver- 

age a little larger, and are a little more irregular than Mikado. They ripen 

at the same time, hence there is no call for both. 

Station. (New York Experiment Station, Geneva).—This is evidently a 

variable variety. Our stock was very like the French Upright in habit, but 

the fruit is small and regular. Valuable only as an amateur fruit. 

Volunteer. (Thorburn).—More satisfactory than last year. Uniformly 

of medium size, smooth and regular. Similar to Perfection. 

A local and unnamed variety raised by the large growers in Salem Coun- 

ty, New Jersey, was tested. It is a very large, irregular sort, vigorous and 

productive, but uneven in size and character; late. Under careful breeding 

it may become a promising variety. 

Of the forty varieties grown this year the following seem to be the best 

for market purposes : 

Red.—Ignotum, Favorite (or Puritan), Bay State, Atlantic, and perhaps 

Ruby. 

Pink.—Beauty, Mikado, and possibly Potato Leaf. 

Yellow.—Golden Queen, and, for pickles, Golden Fig. 

To these, for amateur culture, may be added Station, Dwarf Champion, 

and Prelude. 

Of the newer introductions, Ruby and Chemin Market are promising. 

Mansfield Tree is not to be compared with many of the older varieties. 

There is no room for Ruby Queen, the place being already occupied by Mi- 

kado. La Crosse and Morning Star are old friends in disguise. 



SUMMARY. 

1. The tomato plant is quickly susceptible to careful selection. 

2. As elsewhere in the vegetable kingdom, the character of the 

plant as a whole appears to have more hereditary influence than 

the character of the individual fruit. 

3. Very heavy manuring does not lessen productiveness. 

4. Neither nitrate of soda nor muriate of potash alone are profit- 
able tomato manures upon thin soil. 

5. Very early setting of stocky plants in the field, even in dark 

and raw weather, augmented earliness and productiveness this 

season. 

6. Seedlings gave far better results than cuttings. 

7. Trimming the plants lightly late in summer gave a greatly 

increased yield. 

8. A double or monstrous flower upon a young plant is no indi- 

cation that succeeding flowers upon the same plant will be 

double, and produce irregular fruits. But varieties which habit- 

ually bear double flowers are also the ones which habitually bear 

irregular fruits. 

g. Cool-and dark weather in early fall, and early fall frosts, are 

the leading drawbacks to profitable tomato culture in the North. 

To avoid these dangers as much as possible, plants must be start- 
ed early and forced rapidly. 

10. The essential general points in profitable tomato culture are 

these: Careful selection and breeding; early sowing ; frequent 

or, at least, occasional transplanting to obtain stocky plants ; rich 

soil, well prepared and well tilled. 

11. There is evidence that varieties of tomatoes run out, even 

under good culture. 

12. The best market tomatoes appear from our tests to be Ig- 

notum, Favorite, Bay State, Atlantic, and perhaps Ruby among 

the red. varieties; Beauty, Mikado, and possibly Potato Leaf 
among the pink or purple varieties; Golden Queen among the 

yellow sorts. 

13. Among the novelties, Ruby and Chemin Market are most 
promising. 

L. H. BAILEY, 
W. M. MUNSON. 
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ON THE EFFECT OF A GRAIN RATION FOR 

COWS AT PASTURE. 

This investigation is a continuation of a similar experiment 

carried on at the station in the summer of 1889 and reported under 

the above title in Bulletin No. XIII, for December, 1889. With 

slight variations, that will appear in their proper places in the 

text, the experiment of the past summer is a duplicate of that 

conducted in 1889, the details being as follows. 

THE COWS. 

Six cows were divided into two lots of three each, so that the 

lots should be as evenly matched as possible in age, milking qual- 

ities, condition of flesh, and distance from calving. Four of the 

cows were from the University herd, the other two were bought 

for the purpose and were natives, fresh in milk and very thin in 
flesh. 

Lot I.—Fed no grain. 
No. 1: Glista, thoroughbred Holstein, three years old, dropped 

last calf April 22, 1890. Not bred. 

No. 2: Cora, high grade Jersey, about six years old, dropped 

last calf March 26, 1890, bred May 10, r8go. 

No. 3: Shadow, native, five years old, dropped last calf about 
April 1, 1890. Not bred. 

Lot II.—Fed grain. 

No 1: Jane, high grade Holstein, seven years old, dropped last 

calf April g, 1890. Not bred. 

No. 2: Gem of Spring Brook, thoroughbred Jersey, six years 

old, dropped last calf March 4, 1890, bred May 24, 1890. 

No. 3: Phantom, native, three years old, dropped last calf 

about April 1, 1890. Not bred. 

The uniformity of the two lots at the beginning of the experi- 

ment, is shown by the following table: 



TABLE I. 

Average | Average | Average 
eee eer milk yield} No. of No. of 
y = at bes * | per day. jdays since| days 

Paes j Lbs. | calving. | in calf. 

AM ee a ig) 4% | 983 28.8 AQ 5 
UL oe a ee 54% ror! 6 a 28.5 60 fe) 

THE METHOD OF THE EXPERIMENT. 

The experiment was commenced on May 25, at which time the 

cows were turned from winter feed into a rich pasture and the 

grain feed entirely taken away from lot I. Lot II continued to 

receive a grain ration the same in amount and character as they 

had been getting during the winter and spring on dry feed. It 

was made up of a mixture of 200 pounds of wheat bran, 150 

pounds of cotton seed meal, and 15 pounds of malt sprouts. Of 

this mixture, cows Nos. 1 and 2 ate nine pounds each per day, 

and cow No. 3 six pounds per day at two equal feeds, morning 

and night when they were brought into the stable to be milked. 

The experiments of 1889 were not commenced until June 8 at 

which time the cows had been for some weeks on pasture with a 

light grain ration. This ration was taken away from lot I and* 

was continued with lot II. The difference in feeding in the two 

years was therefore as follows: In 1890 the grain-fed lot (Lot IT) 

received a grain ration the same in amount and character on dry 

feed and on pasture continuously, and the pasture-fed lot (Lot I) 

had their entire grain ration suddenly taken away at the time of 

going on grass. In 1889 the grain-fed lot (Lot II) received much 

less per day than had been fed during the winter on dry feed, 

while lot I had for several weeks received the light summer ration 

of grain before their grain feed was entirely taken away. 

The pasture, the same one as was used in 1889, was almost en- 

tirely blue grass on a dry gravelly upland soil. Up to about the 

20th of July the pasture was rich and luxuriant; from then till 

about the 20th of August a very severe drought prevailed and the 

pasture was supplemented with second growth clover scattered to 

the whole herd each day. After the 2zoth of August, frequent 

rains restored the luxuriance of the pasture. 

The cows were milked at about half past four in the morning, 
and about half past three in the afternoon, and the milk weighed 



as it came from the cow. For three days in each week at first, 

and afterward in each alternate week, the milk was analyzed. 

As soon as milked and weighed, the milk of the cows in the same 

lot was mixed and a sample taken. The evening sample was 

kept on ice until morning and with the morning sample taken to 

the laboratory where the two were thoroughly mixed and the total 

solids and fats determined. 

The cows were selected and the milk weighed and analyzed for 

two weeks before the feeding began so that data might be secured, 

as to the normal amount and quality of the milk from the two sets. 

THE RESULTS IN MILK AND BUTTER. 

The time of feeding extended from May 25th to Sept. 27th, or 

eighteen weeks. This time is very naturally divided by the state 

of the weather and condition of the pastures into three periods. 
In the first period, extending from the beginning of the experi- 

ment to July r2th or seven weeks there was an abundant rain fall 

and the grass grew vigorously, affording a ‘‘ full bite’’ all the 

time. The second period, from July 13 to Aug. 16 or five weeks, 

was characterized by hot weather and a severe drought, during 

which the pastures became very dry and bare and were supple- 

mented with second growth clover. In the third period, from 

Aug. 17 to the end of the experiment, or six weeks, after copious 

rains the pastures rapidly recovered their luxuriance. 

In Table II is shown the average daily milk yield of each lot, 

the average percentage of total solids and fats in the milk of 
each lot on three days of each alternate week, and the average 
amount of butter fat produced per cow per week by each lot. 

This last is found by multiplying the average milk yield for the 

week by the average per cent. of fat in the milk on three days of 

the week, except in the weeks when no analysis was made, when 

the average for the preceding and following weeks was used. 



TABLE II. 

Yield of Milk. || Per cent. total || Per cent. fat,| Average Lbs. 
Average lbs. || solids, average) average on || of butter fat 

aera per day per cow|| on three days | three days of produced per 
for whole week of week. week. cow per week 

ENDING. 
Lot I. | Lot II.}| Lot I. | Lot II.|| Lot I.|Lot II|| Lot I./Lot II 

'Past. & Past. & Pas. & Pas. & 
Pasture Grain. |/Pasture! Grain. || Past. |Grain.|| Past. |Grain. 

(At begin.) | 28-84 28-55) 13.74 13.34 | 3-83 axa gon 8.38 

May 31 . «|| 30.37 | 31-12 || 14-04 | 13.53 || 4.31 4.35 || 9.16 | 9.48 
June 7 . .|] 31.32 | 31.05 || 13-80 | 13.50 || 4.26 | 4.09 || 9.34 ieee 
Junet4 . .|| 30.43 | 30.43 ||. - -|- - -||*4-15 |*3-80 || 8.83 | 8.09 
Jone 27. |) 36371 35gs))} 13.32 | 12.98 ae 3.51 || 8.26 4 geome 
June 28. . |] 30.01 |; 29.71.]|= +. <]. |... |]¥3-90°.1%3:54°a ieee 

July 5 - .|| 28.87 | 28.75 || 13-59 | 13-32 94 |,3-57 || 7-95 7.18 
july 82 Be | 667-1 2B A WS ee ee -| 3-44 |*3.38 || 6.47 | 6.63 

Average i i; i | rst period, f | 29-6X 30.08 13.69 13.33 4.14 3.88 8.34 7.91 

July 19 . .|| 25.50 | 26.12 || 12.95 | 13.40 || 2.94 | 3.19 || 5.25 | 5.83 
july 26 . .|| 23.17 | 25:06 ||. . -|. . = 1/%3.10 [*4.08 75a 
Aug. 2 . .|| 21.89 | 24.43 || 13-43 | 12.69 || 3.25 | 2.96 || 4.98 | 5.08 
1 CO aa | 20.74. | 24.04 ||. - -|- = - *3.39 |*3.21 || 4.92 | 50am 
Aug. 16 18.79 | 22.84 |} 13.25 | 13-11 || 3-53 | 3-45 4.64 | 5.52 

A g | | ee od. | 22.02 24.40 (13.2E 13.07 | 3-24 3.20 4.96 5.44 

a -——| | —||- - i / 
Aug. 23. .|| 18.56 | 21.92 ||... ~|- -_-|/*4:07 |*4. 20S 
Aug. 30. .|| 18.46 | 21.59 || 13.29 | 13-63 || 4,61 | 4.76 || 5.95) 0g 
Series: 1's 21) 18262 | ae see a | 6.05 | 6.58 
Bee F390.) ..}) 18.32 |) 18:62 13.41 | 13.44 |), 4.68 | 4.36 | 6.00 | 5.75 
Sept. 20. .|| 16:28 | 18.20 j|. . .|. = = 14:88 1*4:3% | eSeeeee 
Sept. 27..02-|1. 17.13. | 18.65 14.69 | 13.71 || 5-07 4.4025 1 6-08 | 5.55 

ees Ke | i. fi | | 
3d period. {| 17-87 %9-96 13.80 13.59) 4.79 4.46 5.82 6.19 

Total amount of fat produced during exp’t percow, . 118.14 I19.72 

* Average of preceding and following weeks. 

It will at once be seen that, as in 1889, we received no return 

in the production of butter fat from the grain fed. In the whole 

period we have 1.58 pounds per cow, or about four and three- 

quarters pounds in all to show for the consumption of 2822 pounds 

of wheat bran and cotton seed meal by Lot II. The manurial 

value of the grain fed and the saving in amount of pasture con- 

sumed by the grain fed cows would amount to considerable but 



not enough by far to counterbalance the extra cost of the grain 
ration. 

A difference will be noticed in the milk yield of the different 

lots in the two years. While in both years there was, as was to 

be expected, a continual decrease in the flow of milk, in 1889 the 

decrease in the grain fed lot was much greater and more rapid 

than in the lot that had only pasture ; but in 1890, the decrease 

was much more nearly even and was slightly less in the grain fed 

lot. 

There was also a difference in the varying percentages of fat 

in the milk of both lots in the two seasons that may be, and 

probably is, due to the difference in the state of the weather and 
the pastures. The season of 1889 was very wet throughout and 

the grass in the pastures never once lacked for water or ceased to 

grow, but the month of August was drier than any of the others 
and in this month the percentage of fat in the milk of both lots 

increased but much more in the grain fed lot than in those that 

had only pasture. In 1890 in the early part of the season the 

grass was fully as luxuriant as in the same period in 1889, but be- 

ginning a little before the middle of July a severe drought set in, 

accompanied by an appreciably higher temperature than any ex- 

perienced in 1889. This drought lasted for about a month during 
which time the pastures suffered so severely that second growth 
clover had to be cut and carried to the cattle in the fields. Dur- 

ing this period the fat in the milk of both lots ran down, but not 
so much in the grain-fed lot as in the other. When the rains 

came and the grass started up, the percentage of the fat in the 

milk rapidly ran up, but the grain-fed lot maintained the lead 

that they had secured during the drought. 

It was urged by some who carefully studied the report of the 

experiments last year that the effect of a grain ration would prob- 

ably be more marked with cows that had been poorly wintered 

and came into milk in the spring thin in flesh, than with our cows 

that are kept in good flesh all the year round. For this reason, 

two thin cows (No. 3 in each lot) were bought specially for this 
experiment. They were very much alike in general build and 
appearance, one was three and the other five years old, both had 
calved at about the same time and both were very thin in flesh. 

They were on the farm and fed in the stable the same as the other 

cows for a little more than a month before the experiment began. 



The milk of these cows went with that of the others in making up 
the results given in Table II, but on one day of each alternate 

week a sample of the milk of each of these cows was taken and 

analyzed separately. Inthe following table the average results 

for the three periods for the single thin cows is shown in compar- 

ison with the results for the whole lot, as given in table II. 

TABLE III. 

Vield of Milk) Per ct. total | Per cent. fat,||Average Lbs.| 
| Av. lbs. per || solids. Av. | average on || of butter fat 
_day per cow | on three days) |three days of produced per 
whole week.|| of week. week. cow per week 

Po, pe Tena tid | 1 | | 
| | Lot I |Lot Il); Lot I |Lot Il}; Lot I |Lot IT}| Lot I |Lot IT] _ 
| E | Past- Pas. &|| Past- |Pas. & | Past- Pas. &|| Past- Pas. & 
} 

_ure. Grain.|| ure. |Grain.|| ure. Grain.) ure. Grain. 
1] ————e | 

At beginning. | | | 
|| 13-74 | 13-34 || 3-83 | 4.19 || 7-74 | 8.38 Av. of whole lot.) 28.84 28.55 

Single thin cow.|| 26.45 | 25.91 || 13.10 | 12.92 || 3.50 | 3.33 || 6.49 | 6.04 

rst Period. | | | | 
Avy. of whole lot.|/ 29.61 | 30.08 || 13.69 | 13.33 || 4-14 | 3.88 || 8.34 | 7.91 
Single thin cow.) 30.78 | 24.96 | 13.19 | 13.36|| 3.42°| 3.37 |) Jog2) eae 

| 
2d Period. | | | | 
Av. of whole lot.|| 22.02 | 24.40 || 13-21 | 13.07 || 3.24 | 3.20 || 4.96 | 5.44 
Single thin cow.) 23.03 18.09 || 12.96 | 13.15 | 3-08 | 3.08 || 4.92 | 3.90 

| pote ee ee 

| 3a Period. | | | 
| Av. of whole lot.|| 17.87 | 19.96 || 13.80 | 13.59 || 4-79 | 4.46 || 5.82 | 6.19 
| Single thin cow.}| 20.65 | 14.72 || 13.81 | 13.40 | 4.48 | 4.10 || 6.32 | 4.09 

Lot I. Lot II. 

Average total butter fat produced percow ... . . 118.14 119.72 

Total butter fat produced by thincow. . .... ae 13.79 84.27 
' 
| 

It will be seen that not only did the thin cow fed on pasture 

and grain not yield more milk and butter than her companion 

that had nothing but grass, but in fact yielded considerably less. 

At the time that the selection was made it was thought that the 

former would in all probability be most likely to be favorably affect- 

ed by the grain ration. She was the younger, rather the thinner, 

and seemed to have rather more vitality. For these reasons she 

was selected to receive the grain ration. She failed entirely to 

respond to the grain feed in milk and butter, but did gain consid- 

erably more in weight, as will be seen when we come to make a 

study of the changes in live weight. 



This comparison shows the importance of numbers in eliminat- 
ing individual peculiarities. While each lot as a whole produced 

almost the same amount of butter fat, in the separate members of 

each lot there were very considerable differences. 

THE EFFECT ON THE LIVE WEIGHT. 

The cows were at pasture both night and day. They were 

brought up about half-past four o’clock in the morning to be 

milked, and the grain fed lot then received their morning ration. 

On Thursday morning of each week the cows in both lots were 

weighed as soon as they were milked, and after those in Lot II 

had eaten their grain. Below is given the result of these weigh- 

ings for each cow and the averages for each lot : 

TABLE IV. 

| Lot I. | Lor Il. 
| | PASTURE. | PASTURE AND GRAIN. 

we £./ MO. 2. Geet d Aver- | NO 1-|No. 2. Neo Aver- 

| | Glista Cora. a a ‘Jane. Gem. | ey) 

Wt, Lbs. Wt. Lbs. Wt. Lbs. Wt. Lbs. | Wt. Lbs. Wt. Lbs. Wt. Lbs. Wt. Lbs, 

Oe eae 1050} 1025| 875| @83!| 1130 865, 615 870 
MEG Shs. IO10, 1030 890, @77|| 1130} 855) 740 908 
)JuneI3..... 975, 1040 905, @73)| 1190) 900,755 948 
ROMERO Ss aicees . | TO5G 1006) 930| 995,, 1175| 890! 774 946 
June 26... . .| 1030 1040; 940 XOO3} 1205} 894, 785 Q6I 
EE es 1052) 1032) 965 KOXK@)| 1226, 916 782) O75 
|e 1054 1008) 950 T0044) I190| 902, 814 969 
TS 1064, 1018 954 KON2! 1213) 876 818 969 
i de: IO7I} 1035) 955 KO2O)} 1208 920) S818 KOIK5 
| a ee 1072} -102I} 1009 IO34| I2II 904| 822 979 
| August 7... .| 1024] 991} 968! g@@a4i| 1192) 882] 815] 963 
August 14°. . .| 1036 988) 955| g@g@gZi 1185} 890 850 O75 
August 21 2) .)-. 1021 979| 962) g87)| 1149) 875| 823| 949 
August 28 .| Ioro, 988) 975) GQ! 1160; 879) 840 960 

"September | Fs -| Io00} 985) 991, Q@Z)| 1200) 872) 820 964 
September. . | 
September 18. . 962, g19 $82 g2x | 31227] 831) 786 948 

| September 25. . 963) 932) 942) @4@) 1163) 855; 823 947 

Gain + or loss —| —87 —93 +67! —371| +33 —t10| +208 +77 

The ‘‘thin cows,’’ No. 3 in each lot, were the ones that made 

the largest gains, and the one in Lot II that had grain, gained 

much more than the one in Lot I that had none. Aside from 

these two cows there was very little variation in the weights of 

the two lots, what variation there was being in favor of the grain 



fed lot. In most cases the total variation in weight during the 
course of the experiment was less than one hundred pounds. 

THE EFFECT OF GRAIN WHEN COWS ARE SOILED. 

Beside the experiment detailed above a similar one was carried 

on at the same time in which the cows were kept in the barn, and 

the grass cut and carried to them. For this experiment there 

were also two lots of three cows each, but the only cows available 

were those that had been in milk during the winter, and were due 

to calve again in the early fall. The lots were as follows : 

LOT III—SOILED ON GRASS. 

No. 1—Puss, 7%-blood Holstein, five years old; dropped last 

calf Sept. 22, 1889; bred Nov. 8, 1889. 

No. 2—Aggie, 7%-blood Holstein, six years old; dropped last 

calf Sept. 25, 1889; bred Nov. 8, 1889. 

No. 3—Pet, 7%-blood Holstein, four years old; dropped last 

calf Aug. 29, 1889; bred Dec. 11, 1889. 

LOT IV—SOILED ON GRASS AND GRAIN. 

No. 1—May, 34-blood Holstein, eight years old ; dropped last 

calf Oct. 4, 1889; bred Jan. 12, 1890. 

No. 2—Belva, 7%-blood Holstein, three years old ; dropped last 

calf Sept. 8, 1889; bred Nov. 7, 1889. 

No. 3—Freddie, 34-blood Holstein, four years old ; dropped last 
calf Sept. 14, 1889; bred Dec. 5, 1889. 

The experiment was begun on May 25th, up to which time both 

lots had been fed on hay and the same amount and kind of grain 

that Lot IV continued to receive, and lasted for five weeks. 

Each cow had furnished to her all the fresh cut grass, clover and 

timothy in about equal proportions, she would eat, in two feeds 
per day, and the cows in Lot IV had in addition 9 pounds each 

per day in two feeds of the same grain mixture that was fed Lot 

II, viz.: 200 pounds wheat bran, 150 pounds cotton seed meal, 

and 15 pounds malt sprouts. ‘The other details of the experiment 

were carried out in the same manner as for Lots I and II. 

In. table V is shown the results of the feeding, in milk and butter : 



| 
| | 

Week | | 

Ending. | 

Lat be begin’ g 
| May 24 | 

[ etay. ay 3t | 
| June 7 

st Period. 
Average. 

June 14 
June 21 
June 28 

|| Yield of Milk. | 

| grass. 

(23.93 30.05 

Av. lbs. per 
cow per day for 
whole week. | 

TABLE V. 

Per cent. total 
solids. Av. on 
three days of 

week. 

Lot Il Lot. IV 
| Cut | 
Brae 
grain. | 

Cut 

21.89 | 31.15 | 
21.30 | 31.80 

21.88 31.48 
|| 

18.51 
14. 58 | 

9.48 | 

31.24 
29.88 
26.90 

2d Period. 
Average. 

‘Lot III Lot IV| 

14.19 29.34 

Cut 
Cut grass & 

grass. | grain. 
4 =3 J 

13.16 12.78 

13.61 | 42.94 
13.53 | 12.90 

13.57 12.92 

13.42 | "12.75 

13.42 12.75) 

Per cent. fat. Av. lbs. of 
Average on || butter fat pro- 
three days of || duced per cow 

week. per week. 

Lot III Lot IV||Lot III Lot IV| 
Cut pk 

Cut grass&} Cut grass & 
grass. | grain. || grass. | grain. 

317 310) 5.31 ©@51 

3.46 | 3.20 5-30 6.98 

3-60 | 3.33 || 5-36 | 7-42 

3:53 | 3:27|| 5.33 7-20 

3.61 3.30 4.68 7.20 
3.62 2 (oy 3.59 6.75 
3-62 3.28 2.40 6.18 

i | : i we 

3.062 3.28||3.59 ©6875 

Total am’t of fat per cow produced during experim’t, 32.05 47.68 

The time was naturally divided into the two periods by the 
state of cut grass used. For the first two weeks the grass was 

After that as it approached maturity it tender and succulent. 
constantly became drier and harder. \ 
amounts of grass eaten by the two lots during the experiment. 

TABLE VI. 

This is well shown in the 

GRASS CONSUMED—POUNDS PER WEEK. 

WEEK ENDING 

a 

i i ET 

June 14 
June 21 
June 28 

Average, 

Lot II F 

Fed Cut Grass. 

2d Period . | 

Lot IV. Excess Con- 

mip Oe 4 sumed by Lot III) 

2988 175 
3070 I4I 

3029 158 

2798 —2 
2660 3 
1629 —I 

2362 fe) 

Thus we see that after the second week not only did the con- 
sumption of grass fall off rapidly, particularly in the last week, 
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but the relative amount consumed by the two lots changed 
greatly. In the first two weeks the cows that had nothing but 
grass ate, on an average, 158 pounds per week, or about 7% 
pounds per cow per day more grass than the grain fed lot, 
while in the three following weeks the amount consumed was 
exactly equal in the two lots. Now turning to the table of pro- 
duction it will be seen that in the first period the cows that had 
no grain (Lot III) just about maintained an even milk and but- 
ter production, while the grain-fed cows (Lot IV) gained slightly, 
and consumed considerably less grass. In the last three weeks 
the cows that had no grain fell away rapidly in milk and butter 
yield, while the cows that had grain very nearly maintained 
their milk and butter yield, both lots consuming exactly the 
same amount of grass. In other words, when the grass was so 
succulent that the cows having no grain would eat more of it 
than those having grain, the milk and butter yield remained con- 
stant in both lots. When the grass became so hard that those 
having no grain would eat no more than the ones having grain, 
the grain fed lot forged ahead in milk and butter production. 
But-.in-neither case was the grain fed ata profit, for in the first 
case a feed of nine pounds of an expensive grain mixture only 
resulted. in a saving of 74 pounds of fresh grass. And in the 
whole period Lot IV (grain fed) produced 47.68 pounds of butter 
per cow, as against 32.05 pounds for Lot III, during which time 
they consumed 963 pounds of grain. ‘That is, there was received 
in the whole period not quite 47 pounds of butter fat to show for 
a consumption of 963 pounds of grain; but the grain fed lot 
were giving a little more than a pound of butter fat per cow per 
week at the beginning, which alone in the five weeks would ac- 
count for 15 pounds of this difference. Perhaps the most marked 
effect in this trial was the way in which the grain fed cows (Lot 
IV) maintained their flow of milk, as the grass grew harder. 
This is the more noticeable from the fact that all the cows were 
far advanced in calf and close upon the time when they might be 
expected to rapidly decrease in milk yield. 

CONCLUSION.—In twotrials in two seasons we have 
received no return in milk and butter from feeding a grain 
ration to cows on good pasture. 

In one trial with cows soiled on fresh grass we have re- 
ceived in increased milk and butter production and in sav- 
ing of grass consumed, barely enough to pay for the cost of 
the grain ration added. 

In neither case has any allowance been made for in- 
creased value of manure when grain is fed, which would be 
considerable in amount but exceedingly difficult to esti- 
mate with exactness. 
We are still cf opinion that several repetitions of this ex- 

periment will be needed before the matter can be consid- 
ered conclusively settled. . I. P. ROBERTS. 

HENRY H. WING. 
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Insects Injurious to Fruits. 

I. INSECTS INFESTING THE PEAR. 

THE PEAR LEAF BLISTER. 

Phytoptus pyre. 

Order ACARINA; family PHVYTOPTIDAE. 

Reddish spots an eighth of an inch or more in diameter appearing on pear 

leaves in the spring, and changing to black corky spots in the autumn, 
each with a minute opening in it. 

In the Report upon the Condition of Fruit-growing in Western 
New York recently published by this station,* Professors Bailey 

and Dudley, while describing the scab fungi of apple and pear 

(Fusicladium), incidently refer to black, corky spots abundant on 

pear leaves and supposed to be produced by a gall mite. In 

fact Professor Dudley states that most of the diseased spots on the 

pear leaves that he has studied last season and this are of this 

nature, and that there are only occasional bunches of the scab 

fungus found in connection with them. 

Since the appearance of this report, this disease of pear leaves 
has been carefully studied by the Entomological Department of 

the station ; and we give below a brief review of what has been 
learned regarding it. 

The supposition that the disease is caused by mites has been 
proved to be correct, and a careful study of the spots on the leaves 

and of the mites that produce them shows that we have to do with 

a malady that has long been a scourge in Europe, but which has 

attracted but little attention in this country. 

An excellent account of the disease, containing some important 

original observations, was published by Prof. T. J. Burrill ten 

years ago.f This isthe only article on this subject worthy of 

*Bulletin XIX, August, 18go. 

+Gardener’s Monthly and Horticulturist, Jan. 1880. 



note that we have been able to find in American publications.* 

It is strange that so important a disease, and one so widely spread 

as this seems to be in this country, should have attracted so little 

attention here. In Europe, however, the disease has been very 

carefully studied and excellent accounts of it have been published. 

The most complete one that we have found is that given by 

Sorauer in his great work on the diseases of plants.T 

Symptons ot the Disease.—Burrill and others state that when 
the young leaves appear in the spring or during the summer, red- 

dish spots an eighth of an inch or more in diameter may be seen 

scattered more or less numerously over their surface; that these 

spots are especially conspicuous on the upper side of the leaves ; 

but that at a later time the spots turn brown by the death of the 

parts, after which they are more easily discovered beneath. 

Early in August, 
when we began ou1 

studies of the dis- 

ease on some bad- 

ly infested trees, 

no reddish spots 

were observed. 

The diseased parts 

were brownish or 

black, and had a 

corky appearance. 

These spots occur 

either singly scat- 

tered over the sur- 

face of the leaves, 

or are massed so as 

to form large 
Fic. 1.—Cluster of infested leaves. a Upper surface Sate 

of leaf; 6 lower surface; c two galls enlarged. blotches which of- 

ten involve a large part of the leaf. (Fig. 1). 
If these spots be examined from the lower side of the leaf with 

a microscope of low power, a good hand lens is sufficient, there 

*Mr. H. Garman has published an excellent article on the general sub- 
ject of the Phytopti and other Injurious Plant Mites in which there isa 
brief description of Phytoptus pyri by Professor Burrill, Twelfth Report of 
the St:.te Entomologist of Illinois, (1883), p. 123-143. 

+Dr. Paul Sorauer, Handbuch der Pflanzenkrankheiten, Erster Theil, s. 
814-825. 



can be observed near the centre of each a minute hole through the 

the epidermis of the leaf. (Two of these spots are represented 

enlarged atc. in Fig. 1.) This hole leads into a cavity within 
the substance of the leaf ; and in this cavity reside the mites that 

cause the disease. 

Minute Structure of the Leaf Gall.—The diseased parts of the 
leaf within which the mites live may be termed galls, as are the 

various abnormal vegetable growths produced by true insects.* 

These galls, or blisters, as 
they are sometimes termed by 

gardeners, are swellings of the 

leaf, within which there is a 

cavity affording a residence for 

the mites. Fig. 2 represents 

a section of a leaf through one 

of these galls. Here the leaf 

is seen to be greatly thickened 

at the diseased part. On the 

lower side there is an opening through which the mite that 

started the gall entered, and from which young mites developed 

in the gall can escape, in order to start new galls. In addition to 

the swelling of both surfaces of the leaf its internal structure is 

seen to be modified. In some parts there is a great multiplication 

of the cells, and in others a large part of the cells have been des- 

troyed. ‘Two eggs of mites are represented in this gall (e). 

As the season advances and the galls become dry and brownish 

or black, the thickening of the leaf becomes less marked. | In 

Fic. 2.—Sectton of leaf. g. Gall; n.n. 

normal structure of leaf; o. opening 

ef gall ; e. eggs, after Sorauer. 

sivansve a ue Seat ii 
, ie Ee ey ny i} Re 

irs yi Jive ioeee 
= — 
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Fic. 3.—Section of leaf showing structure of gall in autumn. 
g. Gall; n. uninjured part of leaf; 0. opening of gall. 

fact in somie cases there is a shrinkage of the parts affected. 

Fig. 3 represents a section through a leaf collected and studied 

in October. 

*Many writers apply either the term cecidia, or acarocecidia to galls pro- 
duced by mites ; but we do not see the necessity for this multiplication of 
technical terms. The same writers refer to diseases of plants caused by 
mites as acariasis, or if produced by gall mites (Family Phytoptid@) the 
disease is termed ph ytoptosts. 
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Appearance of the Mite.—As already stated the mite that causes 
the Pear-leaf Blister is well known in Europe from whence it has 

doubtless been imported on nursery stock. It is an exceedingly 
small creature, being practically invisible to the unaided eye ; and 

even with a good hand lens it appears merely as a minute white 

speck. In fact, the best of microscopes is necessary in order to 

study its structure satisfactorily. The entire length of the body 

is about one one-hundred-and-fiftieth of an inch; and the width 

about one-fourth as great. The body is cylindrical in form, taper- 

ing slightly towards each end. (Fig. 4.) It is ringed through- 

out the greater part of its length with very fine rings. Sorauer 

states that from 50 to 80 of these rings can be counted ; but we 

find the number much greater. Fig. 4 was engraved from a pho- 

tograph, and represents 
ae € quite accurately the rings 

of the specimen .studied. 

22») Aswith other members of 

, | @=F the family to which this 
hg f mite belongs, there are 

only fourlegs. These are 

placed near the head end 
of the body, so that when the animal walks it drags its body 

after it. The head is in the form of a conical snout, within which 

are two sword-like jaws. The body and legs are furnished with a 

few hairs which are constant in number and position; these are 

represented in the figure. 

Life History of the Species.—The eggs are laid by the females 

within the galls that they have formed, and here the young are 

hatched. How long the young remain within the gall of their 

parent has not been ascertained ; but sooner or later they escape 

through the opening in it, and seeking a healthy part of the leaf 

work their way into the tissue, thus starting a ew gall. By this 

spreading of the young from the galls in which they have hatched 

and starting new ones, the number of galls ona tree may become 

rapidly multiplied. The mites live within the galls till the drying 

of the leavesin the autumn ; then they migrate to the leaf buds 

at the ends of the twigs ; where after working their way beneath 

the leafy scales they remain throughout the winter. 

The mites instinctively make this migration as soon as the 

leaves become dry. We found that whenever branches were 

Fic. 4.—Phytoptus pyri. Adult mite. 



brought into the laboratory for study, as soon as the leaves began 

to dry, the mites left them and gathered in great numbers in the 

buds. 

Means of Destroying the Mites.—Owing to the fact that the 
mites live within the tissues of the leaves they are beyond the 

reach of ordinary insecticides. It is obvious that they would not 

be affected by any poison dusted or sprayed upon the surface of 
the leaves. We conducted a series of experiments to ascertain if 

the mites could be reached by an application of kerosine emulsion. 
It was hoped that a sufficient quantity of the liquid would pass into 

the galls through their open mouths to injuriously affect the mites. 

But we obtained only negative results. Infested branches were 
sprayed ; later when they were brought into the laboratory and 

the leaves became dry the mites emerged from the galls in appar- 

ently as great numbers as from branches that had not been sprayed. 

There seems to be only a single point at which the mite can be 

attacked, this is in its winter quarters. As the mites collect in 

the terminal buds in the autumn and remain there dnring the 

winter, by carefully pruning and burning the young wood they 

can be destroyed. This would be a simple matter in case of young 

trees. Butifthe infested trees be large ones, the labor would be 

considerable, still no one has been able as yet to suggest a less 

laborious method. 

The pruning should be supplemented by a careful burning of 
the fallen leaves and other rubbish in the orchard ; as some of the 

mites being tardy in seeking their winter quarters in the buds may 

be carried to the ground with the falling leaves. And as a last 
precaution the trees should be examined soon after the leaves ap- 

pear the following spring ; and if any of the leaves show the red- 

ish spots characteristic of this disease, such leaves should be re- 

moved and destroyed. It is probable that even with the most 

careful pruning and burning a few mites will escape. But by de- 

stroying them in the way indicated, as soon as they begin to form 

galls, the cure will be complete. 

This is one of those cases where if it is worth while to do any- 

thing it will pay to be very thorough. For if an infested orchard 

be once freed from the pest, there is but little danger of its appear- 

ing again, asthe mites have very limited powers of spreading. 
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A STAG-BEETL“E BORER IN PEAR. 

Dorcus parallelus. 

Order COLEOPTERA ; family LUCANIDAE. 

A white grub resembling in form the larva of the May-beetle, boring into 

the roots of pear, and finally transforming into a stag-beetle mes 

seven-eighths inch in length. 

THE stag-beetles are well-known insects in the adult form ; the 

large size of some of the species and their prominent toothed 
jaws resembling the horns of a stag, render them conspicuous. 

Comparatively little, however, is known regarding the habits of 

their larve. And it is to put on record a newly ascertained 

fact regarding one of them that this note is written. 

The adult beetles are found on the trunks of trees, and are said,” 

by Harris, to live upon the sap, for procuring which the brushes 

of their jaws and lips seem to be designed. ‘They lay their eggs 

in crevices of the bark of trees, especially near the roots. ‘The 
larvee that hatch from these eggs resemble the well known white 

gy» grub (the larva of the May-beetle) in form. But un- 

like the May-beetle larva which feeds on the roots of 

herbaceous plants, the larvee of the stag-beetles bore 

into the solid wood of the roots and trunks of trees, 

» and reduce it to a substance resembling very coarse 

® sawdust. ‘They mature very slowly; it is said that 

oie gat Wor the larvee of some of the larger species require six 

cus parallel. Years to complete their growth. 

us. Dorcus parallelus (Fig. 5,) is a stag-beetle of medi- 
um size that occurs in the states on the Atlantic seaboard. Its 

larva is said to live in lime trees and sugar maple ; but no mention 

of its being an enemy to fruit trees has been published heretofore. 
During the first week of September I received the specimen which 

the accompanying figure represents natural size, from E. A. and H. 

N. Hoffman, of Elmira, with the following statement regarding it : 

‘“’The beetle was found in the roots of an old pear tree, where it 

had eaten off one of the branch roots, which was about two inches 

through, and the tap-root which was nearly three inches through, 

and was eating upwards in the tap-root when discovered. ‘The 
tree was beginning to die, which caused us to investigate it. 

There was about a handful of borings with the beetle when it 
was found.”’ 

From this experience it is evident that this species should be 

added to our list of injurious fruit insects, Unfortunately, in the 



present state of our knowledge no mode of preventing the ravages 
of this pest can be suggested except the destruction of each indi- 
vidual that is found. 

II. INSECTS INFESTING THE APPLE. 

THE APPLE BUCCULATRIX. 

Bucculatvix pomifoliella. 

Order LEPIDOPTERA ; family TINEIDAE. 

Small white cocoons, ribbed longitudinally, and occurring abundantly side 
by side on the lower surface of the twigs of apple trees. Fig. 6. 

IT is evident that this pest of the apple is becoming very abun- 

dant in certain parts of this state. We have received during the 

past year many inquiries regarding it; and the specimens that 

have been sent us show that the insect is 

present in great numbers where they were 

collected. 

A short account of this insect was published 

by Clemens twenty years ago;* and many 
other articles concerning it have appeared 

in various publications since that time. But 

the most careful study that has been made 

of the species was conducted by Dr. A. E. 
Brunn in 1882 while a student in this de- 

partment of Cornell University. The results 
of Mr. Brunn’s studies were published by 

this station ; but-the report containing them 

is now out of print. It seems best, there- 

fore, considering the importance of the sub- 

ject and the interest that is felt in it, to give 
in this place a short review of what is known 

Fic. 6.— Twig of apple regarding it. The accompanying figure has 

with cocoons of Buccu- been prepared especially for this Bulletin. 
latrix. The larva and adult of this insect are mi- 

nute creatures, and ordinarily escape observation. But the cocoons 

* Proceedings of the Academy of Natural Sciences of Philadelphia, 1860, 
Dy 211s 
+Second Report of the Cornell University Experiment Station, 1883, p. 

157-161. 
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being snowy white and occurring massed in great numbers on the 

twigs of the apple trees readily attract attention. Fig. 6, which 

was engraved from a photograph of natural size, gives the char- 

acteristic appearance of a twig bearing these cocoons. 

The cocoons are from one-fourth to five-sixteenths of an inch 

in length, and about one-eighth as wide. They are cylindrical 

in outline, tapering but slightly towards the ends. They do not 

end sharply ; but a delicate web of silk is continued over the 

twig for some distance beyond the end of the cocoon proper. 

Within this cocoon the insect remains throughout the winter in 

the pupa state. In early spring, at the time the leaves expand, 

the pupa works its way partially out from the cocoon, and then 

changes to a moth, the empty pupa skin remaining attached to ~ 

the cocoon by the caudal end which is never withdrawn from the 

cocoon ; several such projecting pupa skins are represented in our 

figure. 

The moth measures from the tip of its head to the end of the 

wings when they are folded at rest only about one-seventh of an 

inch (3.5 mm.). 

This moth can be recognized by the following characters: The 

head is very pale ochreous, and bears a prominent tuft, which is 

tipped with brownish. ‘The antennae are pale ochreous, and are 
dotted above with dark brown. ‘The fore wings are whitish, 

tinged with pale yellowish, and freely dusted with brown. On 

the middle of the inner margin of each there is a large, dark 

brown, oval patch; the two form when the wings are closed a 

conspicuous, nearly round, dorsal patch. ‘There is also on each 

fore wing a dark brown streak, arising from the costa opposite 
the oval patch just described, and extending to the inner angle of 

the wing. ‘This patch is broadest on the costa and tapers towards 

the other extremity. At the tip of the wing there is a dark 

brown apical spot, and in the fringe of the wing, an outer mar- 

ginal line. The hind wings are pale, brownish ochreous. 
Soon after the moths emerge from the pupa state, they pair and 

lay their eggs. These are oval in outline, and of a greenish 

color, which is identical with that of the leaf. Their color and 

small size, they being only about one one-hundredth of an inch 

in length, render them very inconspicuous. ‘The width of the 

egg is a little more than half the length, and the surface of the 

shell is rough and iridescent. After the egg is hatched the shell 

collapses and turns black. | 
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The spring that this insect was studied here was a cold one; 
the average of the mean daily temperature from May a2tst to 

June 21st being 61° F. It was probably due to this fact that the 

eggs did not begin to hatch till after the middle of June, which 

was a month after the moths had been observed to pair. 

The larval history of this species is an unusually interesting 

one. It was first traced out by Mr. Brunn; and I cannot do bet- 

ter than to give it in his own words: 

‘The greenish colored eggs are laid scattering on the under 
surface of the leaf. The eggs commenced to hatch June 16 or 17, 
and the larva bored directly from the egg to the upper surface of 
the leaf, where they made a small brown serpent mine. After 
the larva leaves the egg the shell collapses and turns black. If 
the egg shell be removed the circular opening made by the larva 
entering the leaf can be seen. The mine is usually but 1 mm. 

&(,, in.) broad at its largest end. Where the mines are abun- 
dant on the leaf, it turns yellow and dies. Onasmall leaf I have 
counted twenty or more mines. ‘The frass is deposited along the 
middle of the mine. When the larva has made a mine from 
% to 34 in. long, which it does in from four to five days, it eats 
its way out through the upper surface, then somewhere on the upper 
surface of the leaf it weaves a circular silken covering about 3, in. 
in diameter. Stretched out on this network, the larva which is now 
2.6 mm. long, makes a small hole in it near its edge, then, as one 
would turn asomersault, the larva puts its head into this hole and 
draws its body after. Arriving inside the molting cocoon as it may 
be termed, on its back and doubled in the shape of a horseshoe, 
the larva is then ready to strengthem the cocoon and close the 
opening which it made in entering. The larve make these 
cocoons in from fifteen to thirty minutes; and usually within a 
couple of hours after leaving the mine. After the desertion of 
the mine and before the making of these cocoons, the larve eat 
nothing, but may be found crawling over the leaves, stems and 
branches, and often suspended by silk threads. On the 24th of 
June many of the cocoons were empty, the larve having molted, 
leaving their cast-off skins in the molting cocoons and cut their 
way out. The larve remain in these cocoons in most cases less 
than twenty-four hours. ‘The larva before molting is readily dis- 
tinguished from its later stages by its yellow color and a large 
black spot on its first thoracic segment. After molting the first 
time the larva becomes dark green and has a number of small 
black spots on the first thoracic segment. 

After leaving the cocoon it commences to feed externally, 
crawling everywhere and often suspended from the leaves by a 
silk thread. While feeding it lies stretched out at full length on 
the upper surface of the leaf, eating the upper epidermis and 
parenchyma in small patches, but leaving the lower epidermis 
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which turns brown. A few days after the larvz left their molting 
cocoons, I observed a few quite large molting cocoons. Suspect- 
ing that they might be cocoons in which the larvz molted the 
second time, as the larvze within them were greenish and not 
yellow, I placed some of the yellow larvee, which had just left 
their mines, in a bottle with fresh apple leaves. After making 
molting coooons and molting, they fed for two and a half or 
three days and then made a second cocoon which differed from 
the first only in size, being about % in. in diameter. These 
second cocoons are made and entered the same way as the first 
ones, and the larva remains on its back inside them for two days, 
when it forces its way out, leaving its second cast-off skin in the 
cocoon, and goes on feeding as before. The only subsequent 
molt is when the larva transforms to a pupa.”’ 

The larval state lasts about three weeks. When full grown the 
larvee migrate from the leaves to the lower side of the twigs where 

they spin their cocoons. When the trees are badly infested these 

cocoons occur in great numbers massed side by side so as to nearly 

completely cover the lower surface of the twigs. 
The duration of the pupa state of the spring brood is only about 

a week, the moths beginning to emerge soon after the middle of 

July. The subsequent history of the species has not yet been 

traced. Hence we do not know wheiher this spring brood 1s fol- 

lowed by more than one brood or not. ‘The cocoons of the autumn 

brood were found in the latter part of September. As the spring 

brood requires only a month to pass through the larval and pupal 

stages, it seems probable tliat between the middle of July and the 

latter part of September there would be sufficient time for the de- 

velopment of two broods, thus making the species three brooded 

in this latitude. 

While the duration of the pupa state of the spring brood is only 

a single week, that of the autumn brood is much longer, lasting 

from the middle or the latter part of September to the following 

April or May, between seven or eight months. 

Methed of Treatment of the Pest.—As this insect is rare at 
Ithaca, we have been able as yet to try only a few experiments in 

the destruction of it. Infested twigs sent us by several correspon- 

dents have furnished the material for these experiments. 
The fact that during the winter the cocoons of all of the indi- 

viduals infesting a tree can be found exposed, chiefly on the 

lower surface of the twigs, naturally suggests this point of attack. 

_A liberal pruning and burning of the infested twigs would do 



much to reduce the numbers of the pest. Our experiments on 

many infested branches show that those not reached in this way, 

that is the pupze in cocoons attached to the larger branches and 

to the trunk, can be destroyed by the application of a strong kero- 

sene emulsion, about one part of the emulsion to two or three 

parts of water. The pupz are destroyed by the oil which soaks 

through the cocoons. A weaker emulsion failed to penetrate the 

cocoons. Buta small amount of pure kerosene applied in a fine 

spray killed every pupa; and as the oil evaporated in a few hours, 

‘it is qnite probable that the dormant wood was notinjured. Still 

I am unwilling to advise the use of kerosene in this way before 

trying furtherexperiments. And I believe that a more practicable 

method of fighting the pest is suggested by the fact that during 

the greater portion of its larval existence it feeds exposed on the | 

surface of the leaves. If therefore the infested trees be liberally 

sprayed with Paris green water during the latter half of June the 

larvee will be poisoned. 

III. INSECTS INJURIOUS TO CHERRY. 

THE CHERRY-TREE TORTRIX. 

Cacoecia cerasiverana. 

Order LEPIDOPTERA ; family TORTRICIDAE. 

Large nests, each formed by fastening together with silk all of the leaves 

and twigs of a branch of choke-cherry or sometimes of cultivated cherry, 

and containing active yellow larvee, which develop into brownish moths 

in July. 

IN June and July there are often found on choke-cherry and 

sometimes also on the cultivated cherry, large nests at the ends of 
the branches, of the form shown in Fig. 7. Each of these 

nests is formed by fastening together with silk all of the leaves 

and twigs of a branch. Within this nest there lives a colony of 

larvee, feeding on the inclosedleaves ‘This colony consists of all of 

the offspring of a single moth, which working together make a com- 

mon nest. ‘The larve when full-grown measure about five-eighths 

of an inchinlength. ‘They are lemon yellow in color, and clothed 

with a very few fine yellowish hairs. The head, a shield on the 



next segment of the body, and a similar shield on the last segment, 

and the six true legs are black, and the mouth parts brown. The 
larvee mature early in July and transform to pupae within the 

nest. If the nest be opened at this time, there 

will be found in its interior large black masses 

of the excrement of the larve, and within these 

are the cocoons containing the pupae. The in- 

sects remain only a short time in the pupa state, 

the moths emerging during July. When the 

pupae are about to change to moths they work 

their way out of the nest clinging to it only by 

the hooks at the anal end of the body. And 

here they transform, leaving the empty pupa 

skins projecting from the nest as shown in the 

figure. The moths vary in size, the wing ex- 
panse of those we have bred 

ranging from four-fifths of an 

inch to nearly one and one-fifth 

inches. The wings are bright 

ochre yellow; the front pair Fic. 8.—Cacoecia 

marked with irregular brown- cerastvorana, 

ish spots and numerous, trans- 7”. 

verse bands of a pale leaden blue. These mark- 

ings vary greatly in different specimens. There 

are usually two brown spots, 

more or less divided with # 

lead color, on the fore (cost- 

al) edge of the wing, and 

three or more similar spots Fic. 9.—Cacoecia cer- 
Fic. 7.—lVest of Ca-on the disc of the wings ; asivorana, female. 

coecia cerasivorana. iy addition to these rere are a number of 
brown dots on the costal edge and on the disc. (Fig. 8 and 9g.) 

We did not observe the eggs, neither have we been able to find 

any published account of them. ‘They are probably laid in a 

cluster on a twig near the end of a branch. The gregarious habits 

of the larvae indicate that the eggs are not scattered ; and as the 

moths appear so early in the season it is probable that the species 

winters in the egg state ; in which case the eggs cannot be laid on 

the leaves, as then they would fall to the ground and the larvae 

would not appear in colonies at the tips of the branches. 



This insect is very subject to the attacks of parasites. From a 
single nest from which we bred only sixteen moths, there emerged 

eighty-seven Ichneumon flies. It is evident that in this case the 

majority of the larvae were destroyed by the parasites. This is 

probably the reason that the species is kept tolerably well in check 

in most parts of the country. 
In case this insect becomes destructively abundant, it can be 

easily checked by cutting out the nests and burning them before 

the moths emerge. As the insects reach maturity in July, some 

of them early in that month, the destruction of the nests should 

.be done not later than the last of June. 

THE CHERRY-TREE SCALLOP SHELL MOTH. 

flydria undulata. 

Order LEPIDOPTERA ; family GEOMETRIDAE. 

In July and August, fastening together the leaves of the endsef the branches 

of the cherry, more often the wild cherry, and feeding within them col- 

onies of small measuring. worms, each with four white stripes on a 

black ground above, and flesh colored below. 

In July and August the terminal leaves on the outer branches 

of cherry trees, both the cultivated and wild species, but more 

frequently the latter, are often found curiously fastened together 

with their upper surfaces turned inward, and with several ofthe 

lower leaves drawn down and securely fastened at their edges 

over the leaves just above by many silken threads. Each leaf is 

so fastened as to present an outward convex surface, thus leaving 

an inner cavity which forms a nest or home within which the 

larvee that made the nest live. These larve hardly ever appear on 

the outside of their home except when a new leaf is to be attached 

to it. The larvze feed entirely on the pulp of the leaves and their 
upper skin, which has now become the inner surface of the nest, 

leaving the framework of veins and the lower skin of the leaf; 

these continue to constitute a secure wall to the nest. As more 

food is needed the lower leaves are drawn down one after the 

other and tied to the nest ; until in some instances, where there 

are many larvee in the nest, these narrow bags or nests attain a 

length of from one to two feet. The first leaves die and become 
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brown as the other leaves overlay them, and thus make the nest 

more conspicuous. A small nest is shown, somewhat reduced 

in size, in Fig. 10. The number of larvee which occupy these 

nests varies greatly, some nests containing but 15 or 20 while 
others have nearly 100 larvee in them. 

A full grown larva measures about 

three-fourths of an inch in length. 

The upper surface of the body is 
black, marked with four narrow, 

parallel, white stripes ; the sides and 

lower surface of the body are flesh 

colored, marked by several narrow, 

paler stripes. The head is light yel- 

lowish brown in color, and on the 

back of the segment next to the head, 

is adark brown shield. ‘The tips of 

4,4 the mandibles or jaws, a shield on 

the back of the last segment of the 

body, and a large spot on the upper 

side of the last pair of pro-legs, are 

black. The body, including the 
head, is sparsely covered with short, 

brownish hairs that arise from small, 

black spots, which are quite conspic- 

uous on the sides and ventral sur- 

face of the body. ‘Two pair of pro- 

legs are present, borne by the 6th 

and last abdominal segments. 

Most of the larve reared in the 

nsectary matured in September, left 

the nest, and crawling under leaves 

Fic. 10.—Nest of Hydria undu-on the surface of the soil or descend- 

lata. ing for a short distance into the soil, 

made slight cocoons of particles of sand fastened together with 

silken threads. Within these cocoons the larvee changed to pupze 

inafew days. ‘The pupa measures four-tenths of an inch in length 

and twelve one-hundredths of aninch inwidth. Itis of a glossy 

chestnut-brown color, with the abdominal segments coarsely punc- 

tured, and with the last segment extended into a slender two- 

parted curved hook. ‘The adult insects do not appear till the 

following summer, generally during the latter part of July, al- 



though two moths appeared in our breeding cages as early as the 

last of May. This was doubtless due to the pupae having been 
kept abnormally warm during the winter. 

The moths have a slender brownish body and vary considerably 

in size, measuring across their extended wings from 25 mm. 

(1 inch) to 38 mm. (1.50inches). Nearly the whole upper surface 

of both pairs of wings are occupied with numerous narrow, wavy 

and zigzag lines, alternately of a whitish and a dark brown or 

blackish color. On many of our bred specimens there is a wide 

dark brown band across the middle or disc 

on that part being considerably darker than 

elsewhere on the wing. Near their outer 

margins, both pairs of wings are of a but- 

: ternut-brown color and traversed by a dis- 

Fic. 11.—AHydria undu-tinct whitish zigzag line. Beneath, the 
lata. wings are of a fawn-brown color with the 

lines more or less obsolete and the black discal spots large and 

distinct. The moth (Fig. 11) is known tocollectors as the Scallop 
Shell, from its resemblance to the ribbed shell thus named. 

The female, soon after emerging and pairing with the male, 

lays her small, whitish eggs in an irregular cluster on the lower 

side of one of the leaves near the end ofa branch. It is here that 

the larvee make their nest. On the nest near the top of Fig.1ois 

shown a cluster of the eggs about one-half natural size, and inthe 

position it occupied when the nest was found. After the larvee 

have escaped, these egg-clusters are easily detached, which may 

account for their not being found on allofthe nests. Each cluster 

contains from one hundred to two hundred eggs arranged in three 

or four layers. The egg is oval in form with a depression on the 

upper and lower side, and measures two one-hundredths of an 

inch in length and is three-fourths as wide as long. A cluster of 

the eggs, much enlarged, is represented in the upper part of Fig. 

10. 

This insect, like many of our insect pests, has its natural enemies 

which materially lessen its destructiveness. From nearly every 

cluster of eggs found, we have bred many minute Chalcid flies. 

Only the upper layer of eggs was parasitized, the little Chalcid 

seemingly not being able to reach the lower two or three layers to 

complete its good work. However, those larvee that, in their egg 

state, escape the busy ovipositor of this little Chalcid and emerge 
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safely, cannot feel secure even in their tight home; for a little 

Braconid fly, less than an eighth of an inch in length, instinct- 

ively enters the nest and deposits its eggs in their helpless bodies. 

During the latter part of August we found in the nests many of 
the little white cocoons spun by the larve of these Braconides, 

still attached in some cases to the dead and shriveled body of their 

victim. From many of these cocoons the adult Braconids soon 

emerged through little circular doors cut from one end of the co- 

coon ; but in some cases, from an irregular hole made in the side of 

the cocoon, there emerged a Chalcid fly of about the same size as 

the Braconid. This Chalcid fly is no doubt a secondary parasite 
which preys upon the parasitic Braconid larva. 

Notwithstanding the number and activity ifits little foes, this 

cherry tree pest, Hydria undulata, has become so numerous in a 
grove of small trees, mostly wild cherry, near the insectary that 

during the past summer the beauty of many of the cherry trees 

was seriously marred and their growth no doubt considerably 

checked. ‘The remedy is simple and easily applied. Our experi- 

ments in the insectary supplemented by field observations indicate 

that the insect is single brooded in this state, and that most the. 

larve leave the nest during the month of September, so that if the 

branches containing the nests be cut off and burned prior to Sept, 
I, the pest will soon be exterminated. 

As this insect sometimes attacks the cultivated cherry and is 

widely distributed ; and as the literature relating to it is scanty 

and not accessible to most of the fruit growers of this state, it has 

seemed desirable to record our observations on the pest and thus 

acquaint the fruit growers with the nature of its work and the 

means of combatting it, should the insect make its appearance in 

their orchards. 

DESCRIPTION OF THE LARVA OF HYDRIA UNDULATA. 

LARVA.—Length, 19mm. Width,2mm. General color, brownish-black 

striped with white above, flesh colored below. Head, light yellowish brown 

and sparsely hairy ; tips of mandibles, anal shield, and a large spot on the 

dorsal surface of the anal pro-legs, black ; thoracic shield, dark brown. On 

the dorsal surface of the body there are four narrow, distinct, whitish stripes 

extending from the pro-thoracic shield to the anal shield. The edges of 

these stripes are much indented, often appearing like a series of more or less 

closely united spots. A similar substigmatal stripe separates the dark dor- 

sum from the flesh colored venter. Just ventrad of the spiracles there isa 



narrow yellowish, white stripe ; and three similar, somewhat broken stripes 

extend along the venter. There are many small, slightly elevated, black 

spots on the body, from which arise short brownish hairs. Near each spiracle 
there are three of these spots ; one in the yellowish-white stripe just ven- 
trad of the spiracles; one in the edge of the dark portion of the dorsum, 

and the third spot slightly caudad or caudo-ventrad of the spiracle. The 
dorsal surface of each segment bears four of these spots; on the thoracic 

segments and the anal segment they are arranged in a row across the mid- 

dle of the segment, but on the remaining eight abdominal segments the 

four spots are arranged at the angles of a square. On the ventral surface of 

the thoraic segments and the eighth abdominal segment there are six spots 
arranged in a row across the middle of the segment, the two inner spots 

being quite near each other. Across the middle of the ventral portions of 

the first and seventh abdominal segments there is a row of eight spots, and 

on the anal segment there are four spots similarly placed. The ventral por- 

tions of the second, third, fourth, and fifth abdominal segments bear ten 

spots each, arranged as follows :—-four spots margined with a yellowish-white 

ring, two each side on a foldof the body just ventrad of the yellowish-white 
stripe below the spiracles ; three spots on each side of the mesal line and 

arranged at the angles of a triangle. The sixth abdominal segment has 

four of these spots on its ventral surface, two near the base of each pro-leg. 
Two pairs of pro-legs are present, borne by the sixth and last abdominal 

segments. The true legs and pro-legs are sparsely hairy and nearly the 

same color as the venter. Spiracles, black with brownish centre, the one 

on the prothoracic segment being the largest. 

IV. INSECTS INJURIOUS TO CURRANT. 

A LEAF-ROLLER ON CURRANT. 

Cacoecia rosana. 

Order LEPIDOPTERA ; family TORTRICIDAE. 

A small green worm fastening together the terminal leaves of currant into 

an irregular shaped wad, within which it lives and undergoes its trans- 

formations. 

In addition to the common, well-known pests of the currant, 
several species which infest that plant but are found less frequently, 

are being studied at this station. One of these is a common 

European moth known to entomologists as Cacoecia rosana. ‘This 
insect has been introduced into this country; and judging from 
the number of specimens of the adult moth that are found in va- 

rious collections, the species is common here in some places. But 
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no observations on the habits of the species have been recorded in 

this country. In Europe the larva is known to feed on the leaves 

of many trees and shrubs, but it has been observed in this coun- 

try only on currant. It, however, doubtless feeds on several other 

plants. 

The eggs were found at Albany, on Black Currant by our State 

Entomologist. As Dr. Lintner did not recognize them, they were 

sent to the writer in the hope that I might know them ; but they 

were equally strange to me. Fortunately the eggs soon hatched ; 

and I was able to follow the life history of the species in our in- 
sectary. 

The eggs are very minute each one measuring only about .027 

inch in diameter. ‘They are scale-like in form ; 

and are laid in a mass overlapping each other. 

The mass is flattened oval in outline and contains 

about twenty-five eggs; it measures in its great- 

est diameter one-sixth of aninch. It is represent- 

ed in Fig. 12, enlarged. The specimen was fig- 

ured after the larvee had hatched ; and the open- 

ings in the eggs from which the larvee escaped 13:_- Bee 

are shown in the figure. Cacoecia rosana, 

The larvee emerged from the eggs during the enlarged. 

last days of April. At that time the leaves of currant were just ex- 

panding, the largest measuring one inch across. As no Black 

Currant, the plant upon which the eggs were found, was at hand, 

the larvee were placed on the common red currant. ‘They were 

perfectly contented, showing that the species will readily infest 

this plant. 

The young larve seek the ends of the branches of the plant 

upon which they are. Here they begin to feed either in the ter- 
minal bud or in a crease in a leaf. In the latter case, they spin 
a silken bridge roofing in this furrow in which they live singly for 

atime. Later when they have increased somewhat in size, each 

larva fastens together the terminal leaves of a twig into an irregu- 
lar shaped wad, about which it spins considerable silk. Within 
this wad the larva lives feeding on the inclosed leaves. Still later 

when the larva has become nearly full-grown it sometimes rolls a 
large leaf into a tubular nest as shown in Fig. 13. 

The larva does not leave its nest to undergo its transformations, 

but changes to a pupa within the folded or rolled leaves. When 
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the pupa is about to change to an adult it works its way nearly 

out of the nest, only the caudal end of the body remaining within 

> the folds of the leaf. This end of 
the body is armed with several 

hooks which the pupa fastens into 

some of the threads of silk spun 

about the nest, thus securely anch- 

oring itself in place. Then the 

moth emerges leaving the empty 

pupa skin clinging to the nest. 

The period required for this in- 
FIG. 13.—Cacoecta rosana, sect to get its growth and undergo 

its transformations after leaving the egg isa little more than a 

month. The eggs hatched during the last days of April (April 
27-28). Some of the larvee had reached the last larval stage by the 

middle of May. While others were not more than half grown at 
this time. The first pupa was observed May 22d; and within a 

week all of the larvee had transformed to pupee. The moths began 
to emerge June 3d. 

Eggs were not obtained from the moths that we bred; conse- 

quently only one generation was observed. It is probable, how- 

ever, that there are two or more broods each season. ‘The time at 

which the eggs were found shows that the species passes the win- 
ter in this form. 

The adult (Fig.14,) is a moth with a wing ex- 
me panse of three-fourths of an inch. The fore 

wings are olive brown crossed by bands of darker 

color. ‘The hind wings are dusky. 
FIG. 14.—Cacoecta Probably the most practicable method of de- 
sag Lb ae stroying this insect, should it become a serious 

pest, would be the careful pruning and burning of the infested 
leaves and twigs. As the insect is concealed in the rolled leaves 

during its larval existence, the application of arsenical sprays 

would probably be of little use. 



a Diet 

V. INSECTS INJURIOUS TO THE BLACK- 

BERRY AND RASPBERRY. 

A BLACKBERRY CANE-BORER. 

Oberea bimaculata. 

Order CoLOPTERA ; family CERAMBYCIDAE. 

A footless grub, resembling in form the Round-headed Apple-tree Borer, 

boring in the canes of blackberry and raspberry, and transforming into 

a narrow-bodied, long-horned black beetle, with a yellow prothorax. 

In the latter part of July, two years ago, Professor Caldwell 

drew my attention to an extensive destruction of blackberry canes, 

at his summer residence, near Kidders, on the shore of Cayuga 

Lake. At that time the leaves on many of the bearing canes 

were observed to be dying, and the fruit, which was not yet ma- 

ture, to cease its growth. An examination of the diseased canes 

revealed the presence in each of a boring grub, the cause of the 

injury. 
At the time of this observation five per cent. of the canes were 

found to be destroyed by this borer. And as the infested canes 

were only just beginning to die, some of them were not detected 

at that time ; thus the injury was even greater than five per cent. 
of the crop. Although the infested canes produce fruit, it does 

not ripen, as the canes die before it matures. 

The boring larvz were found only in the bearing canes. They 

are cylindrical, footless, yellowish grubs, measuring about three- 

fifths of aninchinlength. When first observed in the latter part of 

July they had made in each case a burrow less than two inches 

in length ; but after that date the burrows were rapidly extended 

downward so that they became in many cases two feet or more in 

length and reached the base of the canes. The burrows are 

about one-eighth of an inch in diameter ; they wind from side to side 

of the pith, and at frequent intervals penetrate the woody part of the 

cane. In some of the cases where the woody part of the cane is 

penetrated an opening is made through the bark. These open- 

ings occur at intervals of a few inches throughout the length of 

the tunnelled portion of the cane; they are small, being about 



one-third of the diameter of the burrow; and their object is to 
enable the larva to deposit its excrement outside of the burrow. 

It is evident that the larva puts the candal end of the body at this 

opening and forces the excrement directly into the open air, for it 

was found in long strings, some of them a half inch in length, 

on the sand below the openings; and the burrows were always 

free from it. 

An examination of some of the canes in our breeding cages 

made in the last half of September showed that the borers were 

still in the larval state. But they had penetrated the canes to 

the bottom where the cut ends were inserted in the sand of the 

cages. From this I inferred that normally the grubs work their 
way into the root of the cane before transforming, and that they 

reach the root early in the autumn. Later when the species was 

determined I found that the fact of its wintering in the roots of 

the infested plants had been recorded. 

The insect remains in the roots till the following 
summer when it emerges as a long-horned, slen- 

der-bodied beetle about a half inch in length. It 

is of a deep black color except the segment next 

the head, the prothorax, which is yellow. There 

are usually two or three black spots on the upper 

Fic. 15.—Oderia nart of this segment, but frequently these are 
bimaculata. wanting. (Fig. 15.) 

Although I can find no account of this insect infesting black- 

berry canes to the extent which we observed, it has long been 

known as a pest in raspberry plantations ; and its peculiar method 

of oviposition has frequently attracted attention. 

The eggs are laid in the early summer, usually during the 

month of June. They were not observed in the blackberry ; but 

when the insect infests raspberries the first indication of the injury 
noticed is usually the withering and drooping of the ends of the 

young shoots. If these be examined there will be found at the 

base of the wilted portion two rows of punctures encircling the 

cane about half an inch apart, and between them a small hole in 

which an egg has been deposited. ‘This double girdling of the 

cane is done by the beetle with her jaws at the time she lays 

her egg. It has been suggested that the purpose served by this 

girdling is the arresting of-the circulation of the sap in this part 

of the cane; and in this way the prevention of the crushing of 



the tender egg by a vigorous and rapid growth of the tip of the 

cane. 
The methods of combatting this insect are simple but they re- 

quire prompt attention. Assoon as the tips of the canes begin 

to droop they should be cut off below the point were they are 

girdled. In this way be larva can be destroyed before it has be- 

gun to bore into the lower portion of the cane, and thus only the 

tip of the cane will be lost. When, however, the first indication 

of the presence of this pest is the dying of the entire cane caused 

by the boring of the larva, as was the case in our experience nar- 

rated above, the infested canes should be promptly cut out and 

burned. ‘These canes can be readily recognized by the dying of 

the leaves and by the small holes in them described above. They 

are most likely to be observed at the time of the blackberry har- 

vest. It is of the utmost importance that the cutting and burn- 

ing of these canes should be done promptly. For if it be delayed 

till autumn, the larve will have penetrated the roots and will 

then be beyond the reach of the pruning shears. As illustrating 

the practicability of this method of combatting this pest, I will 

state that, doubtless owing to the thoroughness with which we 
removed the infested canes from Dr. Caldwell’s place, two years 

ago, not a single infested cane could be found last year or this. 

THE SNOWY TREE-CRICKET. 

Oecanthus niveus. 

Order ORTHOPTERA ; family GRYLLID. 

Numerous punctures arranged close together in a logitudinal series in the 

canes of raspberry and blackberry and each containing a long cylindri- 

cal egg. 

Many letters have been received at this office asking for in- 

formation regarding injuries of a peculiar nature to the canes 

of raspberry. One writer, an extensive grower of raspberries, 

speaks of the attack as a sudden one, and says that the entire 

destruction of his plantation is threatened. Although we do not 

consider the matter so serious as indicated by this experience, the 

many inquiries regarding it show that the insect causing the in- 

jury is worthy a description in this place, notwithstanding it has 

been frequently described in entomological reports. 



The attention of the fruit grower is usually first called to this 

injury by the death of the infested cane. It is observed that some 
canes fail to put forth any leaves in the spring. An examination 

of such canes reveals as the cause of their death the presence of 

along ragged edged wound of the form indicated at a in Fig. 16. 
Frequently the cane will be split open at this 

place. If the rough surface of the wound be 

cut away with a knife, the injury will be 

found to consist of a longitudinal series of 

punctures placed close together. By split- 

ting the cane the nature of the injury can 

be seen even better. Such a section is rep- 

resented at 4 in the figure. The punctures 

extend through the woody part of the cane 

into the pith, and here there is in each an 
" 
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enlarged. Its technical appellation is “#5 “#vews, male. 
Oecanthus niveus. Fig. 17 represents the male of thisspecies. Its 

wing-covers are broad and transparent so that the folded wings can 

be seen through them. ‘The wing-covers are crossed by oblique 

thickenings or ribs, which form a part of the musical apparatus 

of this insect. The female differs somewhat in appearance. from 
the fact that the wing-covers are closely wrapped about the body, 

making the insect much narrower than her mate. 

The chirp of this cricket is a very familiar sound in most parts 
of our state during the latter part of summer and early autumn. 

It is a monotonous repetition of acry, which with a little effort on 

the part of the listener, can be made to sound like Aaty-did, Katy- 
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did. ‘This cry is begun early in the evening and is contiuued un- 

remittingly till late in the night; all of the males in one region 

chirping in unison. ‘The chirp of this cricket is very different 

from that of the true Katy-did, being less rasping and much more 

monotonous. I have never heard the Katy-did at Ithaca; but I 

know it to be common in certain parts of this state. In those sec- 

tions in this part of the country where the Katy-did does not 

occur, the chirp of the snowy tree-cricket is the most prominent of 

all sounds made in the night by insects. 

Except for the injury caused by the female in ovipositing, the 
snowy tree-cricket is not regarded as a noxious insect. Its diet is 

said to consist in part at least of plant lice and other small insects. 

It is also said to feed laterin the season on ripe fruits ; but I have 

never heard of its being seriously injurious in this way. 

This cricket lays its eggs in the canes late in the summer or in 

theautumn. But they do not hatch till the early part of the fol- 

lowing summer. Itis therefore a simple matter to cut out the 

infested canes in the spring after the other canes have put forth 

their leaves, but before the eggs have hatched, and by burning 

these canes to check the increase of the insect. 

Although this insect oviposits by preference in the canes of 

black raspberry, its eggs are found in various other shrubs and 

even in the twigs of trees. 
J. H. COMSTOCK. 
M. V. SLINGERLAND. 
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THE CLOVER RUST. 

[Uromyces Trifolii (Alb. and Schw.) Wint. ] 

The Clover Rust should be distinguished from two other dis- 

eases of the Red and White Clovers of minor importance, one 
Phyllachora Trifolit, the oth- 
er Phacidium Trifolit. Both 
of the latter produce black, 

“’ smoothish discolorations, 

chiefly of the leaves; while 

the true ‘‘Clover Rust’’ in- 

fests the leaves, the leaf-stalk 

or petioles, and the stems. 

In appearance the spots of 

the Rust proper (Fig 1.) are 

oblong, well defined, brown 

in color, and somewhat pow- 

dery on the surface. 

The disease has not been 

long known in America, but 

has prevailed to such an ex- 

tent during the several wet, 
Fic. 1—A Red Clover leaf affected with coo] seasons preceding 1890, 

the Clover Rust (Ll and III Stages.) in many sections of the north- 

ern states, that it must be regarded as a disease likely to affect se- 
riously, under conditions favorable to its development, an agricul- 

tural crop. 

The natural relationships of Uromyces Trifolit, the fungus caus- 
ing this disease, may be of interest to the farmer and gardener, as 

they are brought into close contact with a considerable number of 

fungus parasites differing widely in their character, habits, and 

natural affinities. 

The above is one of the true ‘‘ Rusts,’’ all of which are included 

in the Natural Order Uvedineae. 'To this also belongs the ‘‘Holly- 

hock Rust’’ or Blight. Many gardeners during the two years past 

have become alarmed concerning the spread of the latter on the 

cultivated Hollyhocks, where it appears as brown or gray wart-like 



patches on the under surface of the leaves and on the petioles and 
stems. It comes to us from South America by the way of Europe, 

and its development is rapid and destructive. : 

Again the well-known ‘‘ Wheat Rust’’ is another parasite be- 
longing to the Uvedineae and therefore not a distant relative of 
the Clover disease under consideration.* 

OCCURRENCE, DISTRIBUTION AND INJURIOUSNESS. 

Uromyces Trifolit has long been known in Europe on many 

species of Clovers and a few other Leguminosae, but has not at- 

tracted the attention of mycologists in America until recently. 

The form on our cultivated Clovers was no doubt introduced with- 

in a comparatively few years, but that on certain Rocky Mountain 

plants may be native. 

The ‘‘Rust’’ proper was first reported in America in 1884, by 

Mr. Holway, in the ‘‘ List of Iowa Uredineae’’ compiled by Mr. 
Arthur. The following table is probably sufficiently complete to 

show its present distribution in America, the host-plants, stages 
of fungus, and localities being given: 

*Perhaps not everyone knows that scientific men have proved experiment- 
ally what the New England colonists seem to have been convinced of nearly 

a century and a half ago, viz:, that the wheat-rust has several distinct stages, 
one of which does not grow at all on the wheat plant, but on the leaves of 

the barberry. The legislatures of the ancient colonies of Massachusetts and 
Connecticut, as early as 1755, passed stringent laws requiring the destruction 

of that shrub, because it had ‘‘ been found by experience that the blasting 
of wheat and other English grain, is often occasioned by mee. Bushes to 
the great loss and damage of the inhabitants.”’ 

The first stage of the Wheat Rust that on the Barberry, is bright, orange 
yellow and its spores are found inside the small membranous cups growing 

in clusters on the under surface of the leaf. This is usually called stage J. 
or the ‘‘cluster-cup’’ stage. Its spores germinate only on the wheat plant, 

the germ-tubes penetrating the interior of its stalks and leaves. The my- 
celium thus formed will soon send out its fruiting,—masses of yellow one- 

celled spores,—which appear on the plant surfaces, but not in cups as on the 

Barberry. This is stage // and is usually called the ‘‘ Red Rust” of grain 

plants. After this appears on thesame plants stage /// of the fungus, ap- 

parent to the eye in brown or blackish vertical rows of spores, which are 
two-celled, the familiar ‘‘ Brown Rust’’ of wheat. The connection and 

genetic succession of the above stages of the Wheat Rust fungus have been 
demonstrated many times over by mycologists. 

In all Uredineae, or true ‘‘ Rusts,’’ where these three stages are present, 



Host-PLANT. STAGE. LOCALITY. 

On Trifolium repens cai rae Clover) oot; ERSTE ‘Conn. and New York 
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In 1888, in the Botanical Gazette, Prof. Underwood writes as 

follows: ‘‘ Uromyces Trifolit appeared in the vicinity of Syra- 
cuse on Trifolium pratense (Red Clover), and is doing much 
damage. It is sometimes so abundant that the leaves are half or 

more dry and dead; and the damage is 5-20 per cent. on the 

value of the crop.”’ 

The uredo and teleutospore stages (the Rust proper) were also 
noticed near Ithaca in 1888, occurring in great abundance. Dur- 

ing the year 1889, all three stages have been found on the Red 

I, or the cluster-cup stage is also known asthe Aecidium stage by botanists; 

II is known as the Uredo stage, and III as the 7eleutospore stage. 

The above reference to and explanation of a well-known fungus parasite is 
made for the purpose of assisting the general reader to better understand 

the significance of the following study of a parasite very similar to the 
Wheat Rust in habit and development. Reasoning from analogy, it had been 
supposed, (before this study was undertaken) that the brown ‘‘ Clover Rust,” 
consisting of two sorts of spores, (Figs. 6 and 7) corresponding to stages II and 

III (the Red and Brown Rusts) ofthe wheat fungus, were also genetically con- 

nected with a yellow cluster-cup stage, (Fig. 4) found sparingly on the 

clover plants. But it was a surmise only, the connection never having been, 

to our knowledge, experimentally demonstrated. To ascertain the truth of 

the above theory was one of the objects of this investigation. With that ob- 
ject in view as well as a determination of its mode of hibernating, its manner 

of attack on the host in the spring, and a settlement of any collateral ques- 

tions which might arise, it was determined in the fall of 1889 to make the 

Clover Rust the subject of a careful study. 

This work was planned by the undersigned and carried on in his labora- 

tory ; but the discoveries made and the conclusions reached, and in part 

stated herein, are the result of the faithful, careful work of the author, who 

as time permits will follow out the incompleted lines of investigation. 

W. R. DUDLEY. 



and the White Clover, the Rust stages so abundant as to de- 

stroy it is estimated, 50 per cent. of the second or ‘‘rowen’’ crop. 

During 1890 it was far less abundant. Although in the autumn 

it was plentiful, it did not injure the clover to a great extent. 

In the scientific discussion of the parasite, which follows, we 

will consider, first the Vegetative characters, then the Reproduc- 

tive organs, following with a description of our experiments. 

BORIS 
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Fic. 2—Transection of a Clover leaflet, showing the roundish leaf-cells, a group 
of vascular cells in the middle, belonging to the mid-vein, and the epider- 

mis, raised and broken in places by the pressure of the Rust spores. The 
Rust spores (IT stage), in sori or masses, are globose, granular and mostly 

attached to the mycelium, which cau be seen ramifying between the leaf-cells. 

THE MYCELIUM. 

This is the vegetative portion living and growing inside the 

living clover leaves and stems, and which gives rise to the three 

spore forms described below. It has the same general characters 

in each, and consists of slender, colorless, much-branched threads 

(Fig. 2) which are more or less tortuous. These filaments, known 

as hyphae, obtain nourishment from the cells of the leaf of the 

host plant among which they ramify, but which they apparently 

never enter. 

Repeated sections of the petioles of affected leaves were made 

but no traces of mycelium could be found in them. This seems 

to show that the mycelium is limited in extent and does not de- 



scend the petioles to reappear in other leaves previously unaffected 

and there develop its spores; also, that the spore forms which 

appear in the spring do not arise from mycelium which has lived 
over winter in the roots of the host. 

REPRODUCTIVE ORGANS. 

I. The Aecidium.—This form is not so abundant as the other 

two and does less injury. It is found upon 

the White Clover, of which it attacks the 

leaves and petioles, causing the latter to be- 

come swollen and distorted. (Fig. 3.) When 
it begins to develop, swollen and light-col- 

ored areas appear; later, are produced the 

aecidia or “‘ cluster cups’’ which appear to the 

naked eye as minute, orange-colored spots. 

Each aecidium (Fig. 4) is a colorless, cup- 

like body filled with chain-like rows of or- 

ange-colored spores (14 to 22 » in diam.*), 

borne on the ends of erect hyphae which, as 

well as the cup itself arise from the mycelium 

within the leaf. 

Fic. 3—Leafof White Among these ‘‘cluster cups,’’ or developing 

Clover with aecidia. hefore them, also more than once detected 
during the winter, were found small- 

er, nearly spherical bodies, the sfer- 

mogonia which appear as minute 

brownish spots. Within each sper- 

mogonium are produced delicate, 

yeast-like bodies whose office is un- 

known. 

IT. The Uredo Form.—This ap- 

pears as circular or elongated, 

chestnut-brown spots or “‘sori.’’ 

(Figs.1, 2 and 5.) These are often so 

abundant as to almost entirely cover 

oe epee 3 ae At RARE Fic. 4— 7wo cluster cups or aecidia 
to wither and die. Hach sorus with contained spores (X about 
consists of reddish-brown spores 50 diam.); also three acidio- 

(14-21X21-25 ») borne singly upon = spores (x about 450 diam.) 

*1  =yoy_ millimeter = nearly 55}55 of an inch. 



the ends of erect hyphae arising from mycelium within the leaf 
and surrounded by the ruptured epidermis. 

Fic. 5—A uredo sorus, the epidermts Fic. 6—Uredo spores (X 

raised, broken and showing the spores. about 450 diameters. ) 

Ill. The Teleutosporic Form. — This 

consists of dark-brown spores 

(15-20x20-28 p) 

"spores and intermingled with them or 

forming sori by themselves. (See Fig. 

7.) They undoubtedly arise from 

Fic. 7— Teleutospores (xX branches of the mycelium producing the 
about 450 diameters.) —yredo spores. 

OBSERVATIONS ON THE DEVELOPMENT OF THE CLOVER RUST. 

In October, ’89, the Red Clover in the field was found to be af- 

fected with the uredo and teleutosporic forms, and the White Clover 

with allthree forms. By December the uredo and teleutospores dis- 

appeared from the living plants and were found only upon the 

dead stems of the Red Clover. At various times during the winter, 

—which was a very open one,—White Clover plants were found 

whose petioles were affected with mycelium and spermagonia, but 

no aecidia. A Red Clover was also found with swollen areas 

upon its leaves. The plant being transferred to the conservatory, 

these developed aecidia. These discoveries seem to indicate a 

tendency at least, on the part of the aecidium stage to exist 

through the winter in the form of mycelium and spermagonia. 

In November, Red and White Clover affected with the different 

spore forms were placedin the conservatory. The uredo and 

teleutospores soon disappeared from the red clovers and a crop of 

secidia was developed. These in time, gave place on the same 

plants to uredo and teleutospores again, which, arising from sori 



distinct from the aecidia, continued to be produced until summer.* 

The three spore forms also disappeared from the White Clover ; 

but later, aecidia were produced which continued to develop a 

few at a time, until summer, being accompanied during the latter 

part of the spring by uredo and teleutospores. 

Though carefully watched during the spring, the plants in the 

field showed no traces of any of the spore forms until the middle 

of May when aecidia were discovered on the White Clover. A little 

later, the other two stages appeared upon the same plants but not 

until some time had elapsed were they found upon the Red Clover. 

All three forms continued to be produced, though not abundantly, 

throughout the summer. 

_ From the above statements, the fact may be noticed that the 
uredo and teleutospores almost invariably followed the aecidia. 

This seemed to indicate that the aecidia gave rise to the other two 

forms but afforded no direct proof. 

ARTIFICIAL CULTURES AND INFECTIONS. 

Uredo Stage, 11: Fresh, mature uredo spores germinated 

readily at all times during the year in distilled water or a decoc- 

tion of clover leaves properly sterilized. Care was taken to steril- 

ize all apparatus usedin making the cultures. 
A series of experiments showed that the uredo spores germinate 

most freely and rapidly at a temperature varying from 11—16° C.T 

Germination beginning in from 1% to 3 hours. ‘The lowest tem- 

perature limit of germination lay between 7° and 11°C; the high- 

est, between 21° and 25°.f 
Artificial infections with germinating uredo spores were made 

upon small clover plants raised from seed sown in the fall. A 

portion of these seeds had been sterilized in copper sulphate so- 

lution to destroy any spores which might be attached to them. 

No traces of the fungus appeared upon the plants produced from 

either the sterilized or unsterilized seeds from which it may be 

inferred that the fungus was not propagated through the germi- 

_— 
*So far as can be ascertained, the aectdium has never before been re- 

ported in this country upon the Red Clover, but there seemed to be no doubt 

that the form was identical with that on the White Clover. 

¢52°—61° Fabr. 

{7° Centigrade = about 45° Fahr.; 25° Cent. = 77° Falir. 



nating seeds of the host, supporting our belief expressed elsewhere 

that the disease is local and not general in the host plant. 

Fic. 8—Uredospores germinating : sub-ig. 1ati1a.m.; 2at 

12.30 p. m.; 3 at 2 p.m. 



Eleven infections were made, nine of which were successful, 

uredo sori being produced in about two weeks, upon one or more 

of the infected leaflets in each case. 
The two important facts learned from the above experiments 

are that the uredo spores prefer a low temperature in germination, 

and merely reproduce the uredo form. 
The Teleutospore Stage, III: ‘This is considered the resting 

stage in the Uredineae. It was therefore expected that those 

teleutospores which survived the winter on the dead clover stems 

would germinate freely in the spring. Repeated cultures were 

made in the winter and spring, but only seven spores in all germi- 

nated, and even in these cases the development was soon arrested. 

This result, so far as this species is concerned, would seem to 

strongly militate against the generally accepted theory that this is 

the hibernating stage ; but before any conclusions can be reached, 

further investigations are necessary. 
The Aecidium Stage, | :—The mature aecidio-spores germinated 

at all times during the winter and spring. Germination took 

place most rapidly at a temperature of15°—18° Cent., often begin- 

ning in from one and one-half to three hours. 26° Cent., was the 

highest temperature limit of germination. 

Infections with germinating zecidio-spores were made upon 

young clover plants selected from a large number of uninfected 

plants grown for the purpose. These experiments were regarded 

as of chief importance in this study ; for should these infections 

result in the production of the uredo or teleutospores, the connec- 

tion of the aecidium with the other two forms would of course be 

established. From infections with eecidio-spores made in the 

spring and early summer, uredo sori resulted on one Red and five 

White Clover plants, the sori appearing on one or more of the in- 

fected leaflets in each case and upon those leaflets only.* 

*Upon one and two leaves respectively of two other Red Clovers, the sori 

appeared upon uninfected as well as infected /eafle¢ts but not on eaves unin- 

fected This can bereadily accounted for by the fact that the leaflets fold 

together at night and in this way, the fluid containing the spores could 

easily have been transfered to the leaflets previously uninfected. 

One White Clover, while producing sori on infected leaflets, also showed 

them upon one uninfected leaf. As none of the control plants were af- 

fected, the most probable explanation of this error is that the leaf was acci- 

dentally infected. 



From the preceding experiments the important fact was estab- 
lished, that the cecidiospores through their germination and sub- 

sequent mycelial development within the host, give rise to uredo 
spores ; settling one of the principal questions involved in this 

study. 

SUMMARY. 

1. The parasitic Clover Rust is chiefly propagated throughout 

the growing season of the host, by the Uredo spores, owing to 

their abundance, rapid germination, and the fact that for the most 

part, they reproduce only their own form of spore. 
2. The germination of the zcidiospores gives rise to uredo sori, 

thus demonstrating, what has heretofore been merely assumed, 

viz: the connection of the aecidium or “‘cluster-cup’’ of Clovers 

with the brown “‘ Clover Rust.’’ 

3. Both uredospores and ecidiospores prefer a low temperature 

in germination. This accounts for the fact that during the mid- 

dle period of the summer of 1890, which was very warm, little of 

the Rust appeared, while more of it was generated during the 

later and comparatively cooler months, although at no time did 

the amount equal that produced during the cool and moist mid- 

summer and autumn of 1889. 

The most important questions remaining to be investigated, in 

the life-history of the Clover Rust are its mode of hibernation, 

and the origin of the ecidia. The two questions are closely 

linked together, and two theories have occurred as possible solu- 
tions of them. First, the eecidia may be produced in the spring 

through the germination of teleutospores which live over winter on 

the dead clover stems. Second, the uredo and teleutospores may 

germinate in the fall, form mycelium in the WAzte Clover plants, 

and survive the winter in them as mycelium and spermogonia. 

The first mode would seem the natural one for preserving the para- 
site through the winter ; but the small number of germinations ob- 

tained from the teleutospores taken from the dead stems implies 

some other mode of hibernation. The second theory is supported 

by the fact that in 1890 at least, not only the ecidia, but mainly 

the uredo and teleutospores also, were found in spring and early 

summer, occurring mainly on the White Clover. The infection 

of the ‘‘rowen’’ or second crop of Red Clover evidently took place 

largely through the generations of uredospores derived from the 



White Clover. Observations along these lines are still going on. 

Suggestions. —So far as present observations go : 

1. The early crop of Red Clover is not likely to suffer injury 

from the Rust. 

2. As the second crop is likely to suffer greatly if the midsum- 
mer is cool, and as clover becomes a valuable fertilizer when 

plowed in, the fields should be carefully watched in such seasons 
and the crop might be plowed under to advantage. 

3. Burning the clover fields in the fall would probably have 

some effect in checking the spread of the disease during the next 

season ; but the application of fungicides seems impracticable. 

J. K. HOWELL. 
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CHEMICAL DIVISION. 

lo: MITE 

Since a large share of the chemical work of this station con- 
sists of the analysis of milk, a description of the methods used, 

and a tabulation of all of the results of the year is appropriate in 

this bulletin, even though many of these results have been pub- 
lished in other bulletins. 

The topics considered are : 

1. Description of methods. 

2. Comparison of asbestos and paper methods. 

3. Comparison of results by Dr. Babcock’s centrifugal method 

for the determination of fat in milk, and the gravimetric method. 

4. Tabulation of results on fat and solids in milk from cows on 

various rations. 

5. Tabulation of results on cream raising by dilution, with ad- 

ditional data. 

6. Tabulation of results on variations in fat of milk served to 

customers in dipping from cans. 

7. Miscellaneous analyses. 

I. METHODS OF ANALYSIS. 

Dr. Babcock’s gravimetric asbestos method is used in this lab- 

oratory ; instead of the test tubes, fodder tubes, as described by 

Prof. Caldwell in Bulletin XII of this station are used. For dry- 

ing the milk, the same apparatus is made use of as described in 

that bulletin, except that air is used instead of hydrogen. The 

tubes are especially adapted to making a large nnmber of dupli- 

cate determinations of fat and solids. A reference to the cut and 

description, will at once show their particular fitness for this kind 

of work. 



The best quality of asbestos is washed with dilute hydrochloric 

acid and distilled water, picked into long fibers and ignited. 

On the perforated disk in the tube a layer of cotton about a 
centimeter in depth is placed, the asbestos is packed into the 

tubes, so as to form a column not so dense but that the ether can 

easily penetrate, and still compactly enough so as to absorb all of 

the milk in the upper two-thirds of thetube. The tubes are dried 

and weighed in the way mentioned in the bulletin referred to. 
From 6 to 8c.c. of milk are weighed out with a weighing pi- 
pette, and allowed to drop slowly from the pipette on the as- 

bestos ; the tubes are dried again and weighed, the loss in weight 

being due to the amount of water in the sample. These tubes 

serve the purpose of glass-stoppered weighing tubes, as well as 

drying tubes. The fat is extracted in the ordinary way, and 

weighed. 

2. COMPARISON OF THE ASBESTOS AND PAPER METHODS. 

The method as above described has been compared with Adams’ 

paper method, and with the following results : 

Adams’ paper method. Babcocks’ asbestos method. 

Fats. Solids. Fats. Solids, 

I ct ci fake anaes  : Aaa ee earn Sp 3.005). 2a 13.39 

2 Nice CON Emenee 0S Gs) a ol Ce was 427.5 3. See 13.16 

CW Rag a 6 ean 12. OF Ses os 3597 200 ee 12.80 

The paper was prepared by treatment with dilute acetic acid, 

alcohol, and extraction twelve hours, using a return-flow conden- 

ser, with ether. With each determination of the fat a blank de- 

termination was carried through, and the amount of extract ob- 

tained from the paper ranged from .00o7g grams to .oogI grams. 

The average of these amounts was subtracted from the several 

weights of fat obtained. Blank determinations carried on with 

the tubes filled with asbestos gave no extract. 

Asbestos appears to be superior to paper. Corrections are 

always necessary on account of the ether-soluble matter in the 

paper coils; this is a variable quantity, and when a sample of 
milk has become acid, the paper will give up a much larger 

quantity of extract. With skim-milk or butter-milk this fre- 
quently amounts to a third or a half of the total weight of fat 



obtained, and in case the skim-milk or buttermilk is acid, which 

so frequently occurs, the amount of paper extract will even equal 

or exceed the weight of fat present. The paper method cannot 

be used with satisfaction or safety on skim-milk or buttermilk, 

while the ignited asbestos can be. 

3. COMPARISON OF RESULTS BY DR. S. M. BABCOCK’S CEN- 

TRIFUGAL METHOD FOR THE DETERMINATION OF FAT 

IN MILK AND THE GRAVIMETRIC METHOD. 

Dr. Babcock’s new method for the determination of fat in milk 

with the aid of a small centrifugal machine.has been compared 

with the gravimetric method. ‘The figures given in each column 
of the following Table are averages of duplicate determinations, 

and include results on the milk from individual cows, as well as 

from the mixed herd. 

Fats by| Fats by 
KIND OF SAMPLE. gravi- | ceutri- NOTES. 

metric. | fugal. 
a a | SS eS eee eee 

EGS a .60 PROS Bia Sieg): Pad Ayo Te SO An Shy ah gents te ab a ae 
Ly as 47 JRO: “hog as, ata yrs G. We meee pat Sanne 
Whole mink... 3.96 oh? BN PRR Oe eee SL ek TR Ry ae 
Wrhoole milk il) 6k 4.16 DID: Wa NS a elas eet atl a gee ee nee a 
a] ee S58 a SEA cs OU ER KS eae Sere ae See 
Sei oll pe ae -72 SIE FT) Vahbcerigs do eal om ee Bees, See ee 
mole milk, . 2.0. . 4.53 4.45 | Nohot waterused in centrifugal 
fe ple ITE. 65 Sk 4.27 4.23 “ites ee aS " 
Watered milk, .-....| 2.00 2.00 ts RS - 4 
Mracered) mille.) 5. 2 1 2.31 2.50 | Samples kept 24 hours pried 
<a ae re .68 73 measuring before fats deter- 
areas SNA oS oS a othe, 1.54 1.50 mined. 
Cnen writie, 26 201 -49 .60 | Samples kept 36 hours after 
ote OL .76 «7s measuring before fats deter- 
Whole nik... .... 5.22 5-35 mined, 
eV rats eee a a! a 1.84 Be ea 2 hot 64s ba) ie ks ke ee 
eae he oo aaha a em i 1.28 MONS GES Selec e he cr Bs ate Mare | 

For the use of dairymen, this is the most rapid and accurate 

method which has yet been tested in this laboratory. The appa- 

ratus is not expensive ; besides the centrifugal it consists simply 

of a number of test bottles, similar in shape to those used in 
Short’s method, a measure for the milk, and one for the acid. 

Equal volumes of milk and concentrated sulphuric acid are mixed 
together in the test bottles, and then whirled in the centrifugal for 

five minutes, at the rate of nine hundred revolutions per minute. 
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The fat is raised to the neck of the test bottles with hot water, 

and after whirling for two minutes longer it is raised into the 

graduated tube, and then whirled another minute. The fat is 

read directly in per cent. on the graduated tube. 

The apparatus is not patented, and can be obtained of Cornish, 
Curtis & Greene, Fort Atkinson, Wis. This station will give 

practical instruction to those who desire to become better acquaint- 

ed with the workings of the method, in the same manner as indi- 

cated in Bulletin XVII of this Station. 

ON THE EFFECT OF A GRAIN RATION FOR COWS AT PASTURE. 

ig got Lot IL. ||) Lot IH. Lot IV. 
Pasture and Cut grass 

DATE. Pasture. grain. Cut grass. || and grain. 

| Fats. Solids!) Fats. | Solids | Fats. | Solids)|Solids) Fats. 

May 15] 3-80 | 13.38]|| 4.32 | 13.24 || 3.36 | 13.00]| 12.49 | 2.93 
16] 3.97 | 13-40|| 4.32 | 13.18 || 3.38 | 13.08 || 12.56] 3.11 
17| 4.15 | 13-36 || 3-92 | 13.20 || 3.38 | 13.01 || 12.49 | 3 II 
22| 3-43 | 14.23]|| 4-41 | 13.54]| 3-20 | 13.40]| 12.82 | 2.93 
23| 3.80 | 14.35 || 4.08 | 13.37 || 3.11 | 13.26|| 12.84 | 3.20 
24| 3-63 | 13-77 || 4-15 | 13-48 || 3.46 | 13.71 || 12.98 | 3.11 
28) 4.23 | 13-91 || 4.32 | 13.20]| 3.29 | 13.35 || 12.86] 3.11 
29| 4.72 | 14.32|| 4.50 | 13.80]} 3.29 | 13.57 || 12.86] 3.38 
30] 3-97 | 13-89 || 4.23 | 13.58 || 3-80 | 13.90 1; 13-20 gee 

June 4) 4.41 | 14.07 || 4.32 | 13.60]! 3.72 | 13.95 || 12.61 | 3.37 

5| 4-15 | 13-59]|| 3-97 | 13-42 || 3.80 | 13.55 || 13-21 | 3.52 
6) 4-15 | 13-75 | 3-97 | 13-50}| 3.28 | 13.098)| 12.87 | 3.11 

18} 3.89 | 13.38 ]| 3.46 | 12.82 || 3.35 | 13.67 || 22.80] 3.11 
19} 4.06 | 13.40]|| 3.28 | 13.07 || 3.72 | 13.54 || 12.68 | 3.28 
20| 4.15 | 13-20]| 3.80 | 13.00 || 3.80 | 13.04 || 12.78 | 3.46 

July 2) 4.15 | 13-70|| 3.72 | 13-27 4.32 | 15.04}| 12.95 | 3.11 
3| 4.32 | 13-98 || 3.54 | 13.53 || 3-46 | 14.18 ||.13.30 | 3.20 
4| 3-34 | 13-04 }] 3.46 | 13.16 || 3.28 | 13.96 || 12.88 | 3.41 

| 2:03.) 72.48'11.3.179 | 13.47 
eae 19S. 55 1143.97 | 34.8 
Pgeik | 23020 || 3.1a-:| 13.00 
| 3.19 | 13-54|| 3.11 | 12.88 | 
| 3-28 | 13.48 || 2.93 | 12.66 
| 3-20 | 13.29 |} 2.85 | 12.52 
a A ie Be 3 | 3-19 12.96 

3-71 | 13-58 |} 3-35 | 12.99 
3-35 | 13-03 || 3.80 | 13.40 
4.62 | 14.00}| 4.53 | 13-24 

| 4.10 | 13.45 || 4.61 | 13.37 

| 4.54 | 13-17 |! 4.64 | 13.49 
| 4.27 | 13.04 || 3.90 °| 12.87 
4.39 | 13.48 || 4.76 | 14.20 

| 5-40 | 13-73 || 4.40 | 13-29 
| 5-70 | 15-27 || 4-74 | 13-74 
| 4.68 | 14.32 || 3.80 | 12.97 

| 4.84 | 14.49 || 4.23 | 14-41 
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One cow of lot I. One cow of lot II. 
Shadow. Phantom. 

DATE. Rk eA Se es 

Fats. Solids. Fats. Solids. 

3.46 12.62 3.46 | 12.50 
3.20 - thy, 53.38 3.55 13.69 
RY i 13.26 3-28 13.36 
8.92 14.52 3-46 13.36 
3.10 13.38 | 3.02 13.45 
3.20 13.07 2.93 12.37 
3.28 13.13 2.31 12.94 
4.105 13.67 3.97 E222 
4.69 13.26 4.39 13.92 
4.61 13.52 3.93 13.04 

CREAM RAISING BY DILUTION. 

TABLE I. 

| 
SET IN ICE WA-| 

TER IN COOL- 

EY CREAMER, 

SET IN COOLEY CAN IN 

AIR AND DILUTED WITH 

TEMP. 44°. ctewe. 4°. lfwaren, 

. . : a = as Vas Meany NC ON es eS ee 
Pon Ga an | et eek 3 4/4 E bo} | 

Se 1.  bat h ‘Oe ae ke ‘Sila 

“|g |/8) & |Fai 2 | Sa lbeigy3 
DATE AND TIME | “3 2 8) ® |Ssei| 2 | Se islelale 

OF SETTING. ae Sy tet je abowlectity sae (Rhee E ole 1S 
° Oo 1") » | Be - 4.5 iS alles 

| | é ifs} & )83] & | 23 lalalats = w ilg| ‘oO |& D ~ TEIBIEl Ss 
f|é igi jé fe lé (eles 

Sept. 10, 7.00 A.M.| 90] 3.62 |/22| 18 32 18.50) 1-58 47/68 60 22 
10, 8 30 A.M.| *78 | 3-62 |/21! 9 *20| 9.50) 1-08 50,64 60 21 

“#040, 5.30: 2.M,|. 784 | 4.331128) . 32 -29| 19 X.22 |48|67 62 23 
“« If, 5.35 P.M.| *84 | 4.39 ||23| 16. | -Z@|| 18.75) K-50 |58/70/62/23 
ed EL, S585 Pe.) AGS) ASS LiL ah ge X7|| 18.75 |58|70/62)12 
aie eae Rey Be 87 | 4.09 ||23| 18 -2K'| 16.50| 1624 60/74 63, 23 
>) 15, 300 BoM.) FIOT | | || 36 1.26 4873 60:23 
«15, 6.00 P.M.| T100 12} 37.75| e2X/| 20 1.28 567666 23 
te 16, 5.20:A.oL Ot m1 18.50 *Ks|| 8.50 1.04 47 66 62/24 
‘* 16, 8.00 A.M.| *83 22, 13.3, e2Q| 10.25) X-O4 147|55 62 22 
“« 16, 6.00 P.M.; *86 I2| 17.2 | «2 || ¥6.75| 1.3 48 66 65, 12 

“17, 5.304.M) or | |t2|_16.5'| 2°] 15. | %44@ \48170 60\12 
Aserage, 1 trials. |.) 2a. .2t ae vee 23 1.28 

* Carried on route. + The milk in these two cases had been carried on the route, but was 
heated up to 100 degrees before setting. 
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* Had been carried on milk route before setting. 

TABLE III. 

SET In CooLEY CANS IN AIR AND RUNNING WATER, 

AND DILUTED WITH COLD WATER. 
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TABLE Iv. 

SET IN COOLEY CANS—NO WATER ADDED. 

| Per cent. | Temp. of | Per cent. of 
oO 

DATE Fever he of fat aie ibe. water in fat in 
2 " |) in milk. | tank. skim milk. 

Aug. 24 or =| = 4.65 35-5 63 
“tay go | 4.81 28 60 

MMR ge he SE Ra ene et ned so dae ee 

TABLE V. 

SETTING IN SHALLOW PANS. 

| Per cent. * r Temp. |Per cent. of 
DATE. A al of fat Weight of pi 8 : after fat in 

Ket in imilk. Paret eg ‘| setting. skim milk. 

Aug. : | 4. Senn 12 64 - 90 .49 
Sept. oe 4.31 106 62 92 .46 
Aug. 131 . 4.81 12 64 94 | -75 

ADDITIONAL DATA IN REGARD TO CREAM RAISING BY 

DILUTION. 

DILUTED WITH 20 PER CENT. HoT WATER. 

Whole Milk. Skim Milk. 

Solids Fats by Fats by 
Solids. Fats. not fat. Solids. difference. deter. 

13.44 4.30 9.14 10.92 1.78 1.78 
13.44 4.65 8.79 10.05 1.26 1.22 

DILUTED WITH 20 PER CENT. COLD WATER. 

13.44 4.30 9.14 10.38 1.24 1.10 
13.24 4.15 9.10 10.81 1.71 1.76 



6.—VARIATIONS IN FAT OF MILK SERVED TO CUSTOMERS; IN 

Sample 5, on 

Sample 1, . 
Sample 2, . 
Sample 3,- 
Sample 4, . 
Sample 5, . 

AES 

PRE PAL YOH 

DIPPING FROM CANS. 

From Bulletin XX. 

FIRST TRIAL. 

52 
43 Taken from can A. 
41 
21 
85 Taken from can B. 

05 

15 
02 Taken from can C. 

05 

94 
78 Taken from can D. 

35 
SECOND TRIAL. 

a. b. Average. 

. 4.86 4.78 4382 (Before starting. ) 
Ay 4.71 (Top of can.) 
. 4.82 4.82 (One-third gone.) 
. 4.83 4.74 4.78 (Two-thirds gone. ) 
SALTS AS83) > ee 7 (Bottom. of can.) 

THIRD TRIAL. 

a. b. Average. 
ae 4.16 4.18 (Top of can.) 
Macs 4.00 4.05 (One-fourth gone.) 
14.13 4.01 4.07 (One-half gone.) 
. 4.15 4.04 4.09 (Three-fourths goue. 
Oey 4.00 4.00 (Bottom of can.) 

7-—MISCELLANEOUS MILK ANALYSIS. 

COMPOSITION OF WINTER MILK FROM HERD. 

| Per cent. \Per cent. 
Per cent. | Per cent.) . 
ee gra! of total | DATE. of fans of total 

solids. || solids. 

3.91 13.14 | Lr mee Ot ERE 5.42 15.32 

4.16 13.44 ame So Weabe Pre 5.22 15.08 
4.53 13.98 OS BET Ae 5.20 ee de 
4.27 13.25 oe | IO: arate 5.60 

15.00 Be Tacs oad a at 



COMPOSITION OF SUMMER MILK FROM SAME HERD. 

: Per cent. Per cent. 
DATE nis sity of total DATE. 3 ke mah of total 

* | solids. * | solids. 

(ae) Sar 4.30 13.45 NEE IN Ne Ky 4.80 13.52 
= kn |e 4.15 13.24 piu, PN ame a F 3.92 a 
ee) ee ere 4.65 13.44 ae es Se eae 

COMPOSITION OF MILK FROM COW HAVING UDDER INFLAMATION. 

Bees SK a 6 5 asin aoe ah “ete 1.35; .|. Ditdetermiined: 3. Gi ane 1.38 
TE SS OP eae O24) LOtal BGs a Sku anes 10.76 
RRRENUAUABAUAAD ICES os ow Ca 61 PD A Bee, ba as Lae ea 1.018 
EE bee odo: Sa. a! alt -giines ANG +32 

I, EH. 

1 Ca ae Be SE IMA oe iu 20.31 23.80 
CP ce a hela welled Vien an 26.14 28.11 

In ten samples of cream in which the fats only were determined, 

the per centages ranged from 14.40 to 28.15. 

II.—ANALYSES OF CATTLE FOODS. 

(By W. P. CUTTER.) 

IN THE ORIGINAL, SUBSTANCE. 

NAME OF SAMPLE. ; 
Mois-| Pure |Ether Crude [Crude N-free 
ture. | Ash. |Ext’ct Prot’n'| Fibre. |Ext’ct 

Rees Seen Sa tee IO eae 21.91 | 1.56] 3.78] 8.50] 1.97 | 62.28 
MTN SURO D ea Hac asso oa wks leet ee yf Os 1.35] 4.01 | 9.10] 2.13 | 65.54 
Id RISC rae SR alas (08: ) 55.06) 55.75) 53:12 | 00%) sh Sas 
mansecd Hitel 2) So aS 12.21 | 5.31 | 4.84 | 30.62 | 11.33 | 35.69 
Pearl barley feed,... .... .]| 8.26] 4.02] 3.47| 11.13 | 3.03 | 70.09 
Wheat bran, x. 2.0.4 i +s PESRa 5401. 2.53 |:14.25.| 7.47 Soe 

IN THE DRY SUBSTANCE. 

EE ihe 69.00| 6.67| 3.82| 9.97 | 24.92]. 
S46 Mla eae tae eeee 17.62 sad 2.48 | 11:50] 1.07 | < os 
SEMENS ac ke ott 8 TS ab ea te ea -10| 1.87 | 28.12 

This table does not include the samples of ensilage published in Bulletin 

XVI, a portion of this work having been done in the previous year. 



NAME OF SAMPLE. 

IN THE ORIGINAL SUBSTANCE. 

Mois-| Pure [Ether | Crude Crude IN- free 
ture. | ash. |exte’t prot’n| fibre. | ext’ct 

BBCRIS= FEN less ee ial BN ee 86.02 | 1.50 -21| 1.44) 132 0s 
Clover hay alsike, a MER NRA Fc oo 12.79 | 6.01 1.92 | 11.23 45.651) 22028 
Clover hay alsike leavings,. . 13.53 | 4.78 1.57 | 6.69 | 29.52 | 43.98 
Aves iter 7) RA aah Pana a oka 8,74 | 2.98 8.99 | 10.45 4.56 | 54.51 
Cotton seed PISA ol erie ka) Gee 8.14 | 7.95 | I11.20| 44.38] 5.61 | 22.71 
Abaya Vay ster sie nee winery 8.45 | 5-45 2.82 | 8.56 | 23.89 | 59.28 
Peder tiles a) ete a alae 9.18 | 5.43 | 9.90] 41.18] 7.20 | 39.29 
Malt sprouts,. aye 12.70 | 6.06 1.65 | 25.76| 9.25 | 44.54 
Middlines, wheat, 2.05.) . ieee ape 1.76; 12.70| 0.86 | 84.04 
Red cloyeriay 6 oe CLR 11.58 |°5.36 | 3.23 || 11.47 |4).36 eg 
Red clover leavings,. ..... 11.00 | 4.44 | 3.70| 8.24 | 38.28 | 34.40 
Timothy hay, . 9.37 | 5.00 2.55 | 5-93 | 36.26 | 40.89 
Timothy hay leavings, Ae aie so 12.30 | 4.16 -75| 4.16 | 39.96 | 38.04 
Pee Malle Ack. Vege), 11.41 | 3.35 | 1-93| 6.50 | 45.38 | 33-43 

III.—MISCELLANEOUS. 

ASHES. 

Coal. Water. Potash. Phos. Acid. 

Canada ashes, ‘4:26 56 i | 1.55 

Home ashes, 239-0 Bea I.g2 1.03 

Water. Nitrogen. Potash. Phos. Acid. 

Tankage, dry;).) . 6.27 12.00 1.10 
Sea-grass and mud, A BGISe 1.16 67 44 

In order to obtain some idea of the draft made by a young ap- 

ple tree on the soil, a tree two years old was prepared for analysis, 

and it yielded, on the dry substance, 0.891 per cent. of nitrogen, 

0.122 per cent. of phosphoric acid, 0.44 per cent. of potash, and 

60.83 per cent. of water. 
The qualitative analysis of M1LK and CREAM PRESERVAIINE 

showed the presence of sodium, boric acid, and chlorine (in traces), 

and organic matter. 
A SAMPLE OF BLOOD from a sheep that died suddenly at the 

University barn, fed on rations of oil meal, wheat bran, corn meal 

-and turnip, ratio 1 to 4, gave on analysis (by W. P. Cutter). 

Total solids, 

Albuminoids, 

17.94 per cent. 

15.62 per cent, 



A number of consignments of evaporated apples from the west- 
ern part of New York State to Germany, were rejected by the 

Custom House chemists of that government, on account of the 

presence of zinc. An analysis by W. P. Cutter of a similar 
sample showed in one kilogram of the apples 0.583 grams of zinc. 

The zine came from the pans used in the process of evaporation. 
The analytical work done in this laburatory is not only con- 

trolled by duplicate determinations, but in many cases with addi- 

tional analyses of standard substances simultaneously carried on. 

In the case of nitrogen, with every eight determinations, one de- 
termination is made using astandard ammonium chloride. With 

phosphoric acid and potash the results are checked in like manner. 
The little time that is unoccupied with the work of the station is 

spent in the comparison of analytical methods, with their special 

bearing on agricultural chemistry. 
HARRY SNYDER. 



BOTANICAL DIVISION. 

THE HOLLYHOCK RUST. 

[Puccinia Malvacearum, Mont.] 

Until 1886 the United States appears to have been free from this 
fatal visitant of the European hollyhock gardens. It appeared in 

eastern Massachusetts in that year, as recorded by Professor Far- 

low of Harvard, and was an undoubted immigrant from Europe 

by means of imported seed. 

In 1889 it was sent me from Geneva, N. Y., by Dr. Emery, then 

of the New York Experiment Station, and in 1890 appeared 

abundantly in Ithaca. It has been sent in from other places in 
this state, but it has not apparently become prevalent in the Mis- 

sissippi valley and westward. . 

Although it is not as yet a serious menace to gardeners in 

America, nevertheless they would do well not to neglect this warn- 

ing of its approach, and ought, it seems to us, to make every 



effort to bring it early under control, before the soil or neglected 
gardens become abundantly supplied with spores, and thereby 

sources of infection. 

As a lesson for us, the experience of the old world may be very 

useful. .The Hollyhock Rust in question appeared in Europe 

about 1869, spread over England and the continent in a few years, 
increasing to such an extent that the cultivation of the choice va- , 

rieties of these beautiful flowers entirely ceased in many localities, 

thus entailing great losses, the magnitude of which, in the aggre- 

gate, was never fully known. 

It affects the host-plant after this manner: In places where it 

has become established it appears in May and June on the leaves, 

stems and petioles of the host, having apparently wintered on the 

radical or root leaves. Externally it is seen in spots or sor, (see 

figure,) which are yellow at first. As seen on the under side of 

the leaf, they soon become wart-like and brown, or even gray, and 

consist wholly of two-celled spores. These sori, and the myceli- 

um within the leaf from which the sori spring, may so increase as 

to cause the leaf to wither, dry up and appear as if scorched by 

fire, long before the time for the appearance of the flowers. In- 
deed, in many cases no flowers ever appear. Where the attack is 

not Severe, these sori may remain and the leaves continue green 

until the latter fall in the autumn. 

Several remedies for the disease were at last found effective by 

European growers, and that given in the Gardener’ s Chronicle for 

1874, p. 243,:1s added below : 
Permanganate of Potash, (Sat. Sol.),....2 Tablespoonfuls. 
RE sha ras ith aids d Scots isl bia BR ag alee ZI Quart. 

Apply to the spots and all diseased parts with a sponge, and not a 

syringe or sprayer. ‘The remedy is cheap and easily obtained. 
It has been thought that the disease cannot endure severe win- 

ters. The present promises to be unusually cold, and we shall 

watch its effect on the Rust. If the prevalence of the Rust 

in the spring demands it, a resumé of what is known concerning 

it will be published. Will each one interested, and acquainted 

with the disease send us a note of its severity in known localities, 

accompanied, if convenient, with a small specimen of a diseased 

leaf? Also, will each add the date of its first appearance in the 
places cited, as we shall be glad to know of its progress westward, 

and present geographical distribution in America. 

WILLIAM R. DUDLEY. 



AGRICULTURAL DIVISION. 

THE EFFECT OF REMOVING THE TASSELS ON THE 

PROLIFICACY OF CORN. 

It has been claimed that if the tassels were removed from corn 

before they have produced pollen, the strength thus saved to the 

plant would be turned to the ovaries and a larger amount of grain 

be produced. ‘To test the effect of this theory the following trial 

was made during the past season. 

In the general corn field a plot of forty-eight rows with forty- 

two hills in each row was selected for the experiment. From each 
alternate row the tassels were removed as soon as they appeared, 

and before any pollen had fallen. ‘The remaining rows were left 

undisturbed. 
The corn was Sibley’s Pride of the North, planted the last 

week in May in hills, three feet six inches by three feet eight in- 

ches,, on dry, gravelly, moderately fertile soil. 

On July 21, the earliest tassels began to make their appearance 

in the folds of the upper leaves and were removed assoon as they 

could be seen, and before they were fully developed. A slight 

pull was sufficient to break the stalk just below the tassel and the 

removal was easy and rapid. 

On July 25, the plot was gone over again for the removal of 

such tassels as had appeared since the previous work, and at this 

time by far the greater number of the tassels were removed. 

On July 28, when the plot was gone over the third time, the ef- 
fects of the tasseling became apparent in the increased number of 

silks that were visible on the rows from which the tassels had 

been removed. On the 1008 tasseled hills there were visible 591 

silks ; on the 1008 untasseled hills, 393 silks. 

On Aug. 4, the plot was gone over for the last time, but only a 

few tassels were found on the very latest stalks. ‘The preponder- 

ance of visible silks on the tasseled rows was still manifest, there 

being at this time 3542 silks visible on the tasseled rows, and but 

2044 on the untasseled rows. 

The corn was allowed to stand without cutting until ripe. 

On Sept. 29th to Oct. 1st, the rows were cut and husked, and 

the stalks and ears weighed and counted with the following re- 

sults : 



Aggregate Yield. | Comp’r’ti’e Yield 

Tassels | Tassels || Tassels | Tassels 
left on. removed|| left on. removed 

No.of ‘(Good ‘Hara;.” 5)... 9203 I55I 2338 | 100 151 
NoW0f Pate Bates esas ac arcs 628 | 885 100 I4I 
No. of Abortive Ears, .... 2566 | 951 100 37 
Tar fp. Or - Hates 3. 400. 4745 | 4174 100 88 
Wt. of Merchantable Corn, lbs.| 7ro 1078 || Ioo 152 
Wt OF Poor Carn; Iie... 130 | 187 100 144 
MO. OF Stalicé, 2 4k, 4186 |: 4228 100 IOI 
100 Stalks weighed, Ibs. . . . 82 79 100 96 

It will thus be seen that the number of good ears and the weight 
of merchantable corn, were both a little more than fifty per cent. 

greater on those rows from which the tassels were removed than 

upon those upon which the tassels were left. This is not only 

true of the two sets of rows as a whole, but with the individual 

rows as well. In no case did a row upon which the tassels were 

left produce anywhere near as much as the tasseled rows on either 

side of it, as is shown at length in the detailed table given below. 

In fact, the results given above are really the aggregate results of 

twenty-four distinct duplicate experiments, each of which alone 

showed the same thing as the aggregate of all. 

By abortive ears is meant those “‘ sets’’ that made only a bunch 

husks, and sometimes a small cob, but no grain. It will be no- 

ticed that they were by far the most numerous on those rows from 

which the tassels were not removed. It will also be noticed that 

the total of the good, poor, and abortive ears is about fourteen 

per cent greater on the rows on which the tassels were left, while 

the weight of merchantable corn is more than fifty per cent. great- 

er on those rows from which the tassels were removed. 

In the following table are given the details foreach row. ‘The 

rows contained forty-two hills, and ran north and south. Row 

No. 1 was on the west side. ‘The whole plot suffered severely by 

the drought ; but the west side less so than the east, consequently 
as the rows proceed from west to east the yield particularly of 

good corn grows less and less, but it will be seen that the rela- 

tion between the yield of the rows On which the tassels were left, 

and the rows from which they were taken off, remains about the 

same. 



Row I. Tassels removed | 
“6 

— 158 — 

i 

SS ae See 

ims 

NUMBER OF EARS. 
WT. OF CORN 

STALKS. | 
LBS. | 

| Abor- | Num- Wt. '|Good. Poor alee. ee Poor. |! ber | Lbs. | 

PETC | oa ! 
123 30 | Go| 4/|| 17" 144, 

lefton . 94 28 Gale 4 | 176 | 142 
removed|535 | I@ 36) @©4); 4) K8E 155 
deft ote G2" Pr gE | His capa 4 173, | 153 
removed| 128 | 27| I9@ || 58| 4/|176 139 
left on . 87 | 22 | 86} 39 4 || 166 140 
removed| 1I@ | 32 52 7 ||186 $153 
lefton .|| 84 20 | 39 | 5 || 182 | 152 
removed | XI@ | 25 5@, 4/| 174 | 152 | 
lefton .j| 83)).. °22 43 | 4 177| 122 
removed | 126 2 55 | 5 || 187 | 142 | 
lefton. || 103 15 43 3 {| 176] 145 
removed | 120 | 29 60) © |189 158 
lefton.|| 94] 26 Hae a, 7 1) 185 7 ee 
removed | 1m4 | 20 GO, 4//176 150 | 
Lefton sol). a A el eaeal 34 6 || 181 | 163 | 
removed IK4 | 20. 58 > 4 )||162 (145 | 
lefton . | Tes ag 4 47 5 173, | 156 
removed, XxX 28) 54 © | 167 136 
lefton.. ||). 79:1. 58 | iy aa 3 || 180| 139 
removed |x¥03 | 27. | || 49 3 | x18x 149 
left on. reg F224 bh age, 4 |) 185 | 148 
removed 107 32 | 48 @ 175 129 
test ONO] | OF 1 SEA oie 0 5 lt) 17 ee 
removed KO2)| 29 | 46 4 || 173 | 1ZO | 
left on . 62| 25 | | 321° 6§.]]. 176) 
removed| 98 39) || 47 | || 177 | 122 
lefton.|| 52 31 | id, yaad 8). sage 156 
removed) 95 45 36 > 45, 9 | 172 129 
fel OG. AS) |) 384) | coe at 9 || 166] 125 | 
removed; QK | 41) | 42) 8|| 185 | 1gr 
left on . | Ot 4 ) 254) 26 6 || E76) eis 
removed; 84) 423 | 37 17 )| 181 | 129 
Jefton .// 41 | °° 35 19 9 169 | 133 
removed) 74, 50 49) 33) XII || 168 | 137 
left on . | SP at wee 23 | 5 172 | 3g 
removed) 75 | 48 60/| 29 XI | 185 I39 
dete 21) -23 | 25) i jane 6 || 1871 145 
removed| 60, 41 | || 24! 9 ||X59 | 137 
Settee 4) 4a ead 16 | 4|| 185] 141 
removed) 7X | 50. 58 26 | 8 180 1145 
lefton.!| 42 29 | 17 | 6 ||. 161 | 143 
removed 7O| 56) ZO 12) 174 126 
left on | oe ee ee 16 | 6 175 | 145 
removed) 5% | 78 50) 23 X8 || 174 | 132 
lefton . | 29 25 aes 6 154 152 
removed, 60 49 50 || 22| XX || 175 | 125 
ferns 154, 40, | 127 20 | 6 164 | 142 



While for a single trial the results of this experiment seem par- 
ticularly marked and conclusive, it yet remains to be determined 

whether it will pay for a farmer to remove any considerable pro- 
portion of the tassels from his corn, what proportion it will be 

best to remove, (for some evidently must be left), and whether all 

that it is advisable to remove may be taken Off at one time or not. 

So far as we could estimate the time taken, it certainly paid us 

from a commercial standpoint to remove all the tassels from one- 

half the rows this year. It is also still to be determined whether 

the removal of the tassels would be followed with the same effect 

in a season and on a soil where there was abundant moisture for 

all the needs of the plant at the time when the tassels were shoot- 

ing and the ears forming. 

SUGAR BEETS. 

Seed of five varieties of sugar beets was received from the De-- 

partment of Agriculture, and was planted April 25th on a warm,. 

fertile, gravelly loam. The beets grew well but suffered severely 

from a drought in the latter part ot July. 

Seed from the same source was also sent to seven correspondents. 

in different parts of the state, but only four returned samples of 

beets, and of these two were unfortunately lost or destroyed in the 

confusion of moving the laboratory from one building to another.. 

Below is given the percentage of sugar as determined by Harry 

Snyder, Assistant in Chemistry. 

a | | | 

| Yield | Total 
VARIETY. per saad ae Sng: | 

Lbs. | Per ct. | 

Simon LeGrand’s White Improved. . . ..| 40450 | 15.75 | 
Bulteau Desprez Richest. . ...++-+.- | 70950 | 18.52 

Florimond Desprez Richest. .....+.+.- | 44800 | 16.80 | 

Dippe’s Vilmorin (sample lost). . . . ...| 34230)- +--+ -|+ ++ 

Dippe’s Kleinwanzleben. . .. «+ + + «+ | 40450 | 16.48 

% A Aurelius, Cayuga Co.) 23335 14-47 | 

ae rf Groton, Tomp. Co. .| 36950 | 13.17 | 

oe z Slaterville, Tomp. Co., 34850 

- as Clyde, Wayne Co.. .| 26395 |. - - - 
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The most striking feature of the table is that the crops produc- 
ing the greatest yield per acre gave beets containing the largest 

percentage of sugar. The yields in all cases are computed from 

small areas, and the smaller yields reported from Cayuga and 

Wayne counties are undoubtedly due to the wet weather at seed- 

ing time and again just before harvest, from which Tompkins 
county in a measure escaped. 

The thanks of the Station are due Messrs. A. D. Baker, of Au- 

relius, Cayuga county ; W. H. Burnham, of Groton, Tompkins 

county ; R. G. H. Speed, of Slaterville, Tompkins county ; and 

George C. Watson, of Clyde, Wayne county, for their trouble in 

planting the seed and in sending samples to the Station for analy- 
sis. 

Below is given the average percentage of sugar in beets grown 
in different parts of the country. It contains all the analyses that 

were found in a somewhat rapid examination of the bulletins and 

reports of the various Agricultural Experiment Stations. It will 

be seen that the beets of our own state compare somewhat un- 

favorably with the others ; but the matter would seem to be worthy 

of further study, as the past season was,on the whole, an un- 

favorable one for sugar beets in this state. 

No. of Total Sugar 
Analyses. per cent. 

CNTY, Sa nae aR ee ne mare RnR) Paes Ty yet. Bo) eee eee 

os) FS a Save NEON ORME TA PRUE OLA AS C 6... . «ae 
a Cr Ve IR Re PN ioe SA EE Pere: Se 

SURREAL VE OERARE oe 2) nk) ie erat ic hea 17 at oe 

Ne Ce ee re PEe hehe vg Vac, GEM ge geRiate oot 10). 34 ee 

Lote, rc MAN ao ee OR ane Drea! eR ita e it >.) 3 eo 

Riemer atte. seme cen, ae eh BEE ART aEr Star, Seal 6 pL 

Most of these analyses were made in 1888 and 1889, from the 

crop of those years. 

SUGAR BEETS AS STOCK FOOD. 

As the sugar beet is often recommended to be grown for stock, 

it seemed worth while to make a somewhat careful study of 

their merits for this purpose as compared with mangels. The 

sugar beets were grown in alternate rows with mangels, in the 
ordinary ‘‘ beet patch,’’ so that they received the same care, cul- 
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tivation, and fertilizing, that we ordinarily give our mangel crop. 

At the time of harvest three of the intervening rows of mangels, 

as well as the sugar beets, were weighed with the following re- 
sults : 

Lbs. per acre. 

Row 1, Mangel, Long Red, BS ne Oa ea Oe Pee ae he er aaa | 60370 

‘* 2, Sugar beet, Simon Le Grand’s White Improved, .. . 40450 

‘CoS Basel Pama eth th a ee ON ye ee a eae 66590 

‘* 4, Sugar beet, Bulteau Desprez Richest,. ....... 70950 

‘* 5, Sugar beet, Dippe’s Kleinwanzleben,. ....... 40450 

‘* 6, Sugar beet, Florimond Desprez Richest,. ..... 44800 

*. 9, Matigel, Log titted) (\) its lel ain Sel Abe tniee hens 61600 

+ Gouger beet; Dippe’s Vilttiorins 4. o00.. 0.3) 5 eee 34230 

Taking the average of the different varieties of sugar beet, and 

of the three rows of mangels, and reducing the whole to tons per 

acre, as an easier means of comparison, we have: 

5 varieties of Sugar beet averaged. ...... 23.1 toms per acre. 

3 rows Long Red Mangel averaged... . . + . 31.4 toms per acre. 

A difference of 36 per cent. in favor of the mangels, though one 

variety of the sugar beet yielded considerably more than the man- 

gels. Moreover it is fully twice the labor to harvest the sugar 
beets, so that it would seem clear that, if roots are to be raised for 

stock, so far as yield per acre is concerned, mangels are much to 

be preferred to sugar beets. 

Below is Shown the average percentage composition in food 

constituents of two analyses each of mangels and sugar beets : 

Sugar Beets. Mangels. 

ga a Sa ak A dean a eit S6.16*. on G52 

PS IS a Be a rea te fe Ve at ae 

OveR PANIES oS co ks Bie at on ile) ¥:%2 I.10 

MA WIAE SEGSABORE (EME Geran. acipec een hae ante Io. ae 

CU a a rir Oe a Ek, Rea Me a ieee eg .95 ; .67 

Nitrogen-free Extract (Carbhydrates), . . 10.87... . 7.07 

100.00 100.00 

Nutritive ratio as listo. .... 10.8 4% 

It will be seen that the main difference in the two is in the less 

amount of water and greater amount of nitrogen-free extract 

(sugar) in the sugar beets. Since beets are usually fed in connec- 

tion with other foods in such quantities that they do not materi- 

ally affect the nutritive ratio of the whole ration, we may throw 

this difference aside and consider only the difference in dry mat- 
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ter as affecting the value of the beets for food. ‘The difference 

above of a little more than four per cent. in the amount of dry 

matter would affect the whole crop something like this : 

23.1 tons sugar beets, containing 13.82 per cent. dry matter, 

will give a yield of 3.19 tons dry matter per acre. 

31.4 tons mangels, containing 9.68 per cent. dry matter, will 

give a yield of 3.04 tons dry matter per acre. 

So that as between sugar beets and mangels, as raised by us 

this year, the yield of dry matter per acre is just about equal, and 

the difficulty in starting and in harvesting the sugar beets be- 

comes the main difference in raising the two crops. 

*THE EFFECT ON FOWLS OF NITROGENOUS AND 
CARBONACEOUS RATIONS. 

On July 2, 1889, ten Plymouth Rock hens, one year old, and 

as nearly as possible of uniform size, were selected from a flock of 
thirty-five. At the same time ten chickens, hatched from the 

same hens mated with a Plymouth Rock cock, were similarly 

chosen. ‘The chickens were about six weeks old, healthy and 

vigorous and of nearly the same size. Up to the time of pur- 
chase both hens and chickens had fullrunof the farm. The hens 

foraged for themselves and were given no food ; the chickens had 

been fed corn meal dough, sour milk and table scraps. 

A preliminary feeding trial was continued for twenty-five days, 

during which time both hens and chickens were confined, all to- 

gether, in a fairly well lighted and ventilated room, and fed a 

great variety of food in order that all should go into the feeding 

trial as nearly as possible in the same condition. During this pre- 

liminary feeding both hens and chickens increased in live weight. 

The ten hens from a total of 44 lbs. 12 0z., to 47 Ibs., 1.5 0z., or 
3.75 oz. each, and laid 93 eggs. The chickens, from a total of 9 

Ibs. 15 0z., to 18 Ibs., or 12.9 oz., each. 

* This article is condensed by permission from a thesis prepared for the 

degree of Bachelor of Science in Agriculture, by James Edward Rice, a 
graduate of the class of 1890. The work was planned and wholly carried 

out in the most careful manner, by Mr. Rice, under the immediate super- 

vision of the Director. The results have been thought worthy of publica- 

tion in the Station Bulletin. 



—.163'— 

Food, shells and water were kept constantly before the fowls. 

Basins which contained the food and water were kept within a 

a box constructed of lath, so arranged that the fowls could reach 

between the slats and procure tood and drink without wasting or 
soiling. 

July 26th the hens and chickens were each separated into two 

lots of five each, as follows: 

Hens, nitrogenous ration, weighed 23 lbs. 8.5 oz. 

Hens, carbonaceous ration, weighed 23 lbs. g oz. 

Chickens, nitrogenous ration, weighed 8 lbs. 15 oz. 

Chickens, carbonaceous ration, weighed g lbs. 1 oz. 

The four lots were placed in separate pens where they remained 

during the entire experiment, which lasted 125 days. They were 

fed and watered once daily, and an account kept of the food eaten 
and water drank. At each feeding the food and water remaining 

was weighed back and deducted from the amount charged at the 

previous feeding. 

The hens and chickens fed a nitrogenous ration, were given 

daily all they would eat of the following mixture: % part wheat 

bran, % part wheat shorts, ™% part cotton seed meal, 2 parts 
skimmed milk, and will be designated Lot I. 

The hens and chickens fed a carbonaceous ration, were given 

daily all they would eat of a ration of cracked maize and maize 

dough, and will be designated Lot II. 

Both groups were given a small amount of green clover as long 

as it lasted, and afterward cabbage. 

For convenience the experiment was divided into five periods of 
twenty-five days. 

FOOD CONSUMED AND INCREASE IN LIVE WEIGHT. 

During the first period all the fowls seemed in good health ex- 

cept the carbonaceous fed chickens, they, during this as in all 

succeeding periods, were restless and peevish, always moping or 

hunting for something to eat, though their trough was filled. 

When fed they would greedily take a few mouthfuls and then, 

with their hunger still unappeased, would leave the dish. They 

always ate ravenously the green food which was given them, as 

did the hens and chickens of Lot [. The hens of Lot II, on the 

contrary, seemed quite willing to squat about the pen and subsist 

on the maize diet, and strangely enough, cared little for green 
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food. ‘The clear maize diet was accompanied by such ill effects, 

that the chickens of each lot, after the first period, were given daily 

each one-fourth ounce of wheat, and the hens each one ounce. 

The wheat was increased during the fourth and fifth periods in the 
case of the chickens toone ounce each. During the second period, 

one of the chickens fed nitrogenous food, and during the third pe- 

riod another of the same lot were taken ill and removed from the 

experiment. Both seemed to be suffering from impacted crops, 

as the stomach and gizzard in each case were found to be empty. 

The fact that the sick chickens disliked the nitrogenous ration, 
and that since the first period the amount of food eaten by the 

hens and chickens of Lot I had continually decreased, led to the 

elief that their food might be too nitrogenous, and as during the 

last days of the third period one of the hens in Lot I was also ill, 

it was decided to discontinue the use of cotton seed meal and to 

use linseed meal instead. The hen recovered soon after the 

change in food. 
The supply of skim milk running short in the last two periods, 

water was used instead in mixing the ration of the lots fed nitro- 

genous food. 
At the beginning of the fifth period one-half of the linseed meal 

in the ration of Lot I was removed, and cotton seed meal substi- 

tuted. ‘This combination seemed a happy one, for on this ration 

both hens and chickens made large gains. 
At the end of the experiment little difference could be seen in 

the hens of the two groups; but the two lots of chickens were in 

striking contrast. While the chickéns fed on nitrogenous food 

were large, plump, healthy, active, and well feathered, the 

chickens fed on a carbonaceous ration were in general much 

smaller, sickly, and in several cases almost destitute of feathers. 

Two of them had perfectly bare backs and so ravenous were they 

for flesh and blood that they began eating one another. 

The inability of the chickens fed on a carbonaceous diet to 

throw out new feathers and the ability of the chickens fed on a 

nitrogenous diet to grow an enormous coat of feathers, is a splen- 

did illustration of the effect of the composition of the food in sup- 

plying certain requirements of animal growth. It was plain to 

see that maize, even when assisted by a small amount of wheat 

and green clover, could not supply sufficient nitrogen for the 

growth of feathers. 
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ToTAL Foop CONSUMED DURING EXPERIMENT. 

Lor J_NrrrocENovs. | ‘Lor II—CARBONACEOUS. 
“ae Vested bart Ube PA 52. Oa 

| Hens. |*Chicks. || a ‘Hens. | Chicks. 
a lbs |  lbs- | | Ibs. | Ibs. 

ERS sh Seis. ich |p GO|. SLA | Maize . pe a sr eae | 51.30 
Suorts. .. .| 29.90 21.85 || Green clover. . .| 48.75:] "18.75 
Cotton seed meal. 21.48 13.274 || Cabbage... <fs/) "16.00 16.00 
Iinseed meal . .| 8.43 8.61 | | Wheat - Vora oe © 15.05} TE98 
Skimmed milk. .| 105.49 | 61.33 ||... - +--+ - SORLSE CS tee cin ae 
MEG ok oe eh a! TERS Mi Har Ne ol see a ae a 
Green clover Lore 1 SE we DI ce cine x ots 3 cen we eee 
Ceneeee, co; < ss POOR T6OD rae WS ee a Oe ae tase 

fi} Son ¥ 245.58 | 173.34 po a ae 132.53 92.76 
é _ Nutritive 1 ratio . au: 133.1 1:3 |] Nutritive ratio BAB SW Cao "utd 1:8) 

* Calculated for five chicks, based upon the amount eaten by the three after the two sick 

were removed. 

Eccs LAID AND GAIN IN WEIGHT—HENS. 

Lor I. Lor Il. | 
Nitro- | Carbon- 

genous. aceous. | 
__§ 

Live weight, July 26th. ..... 23. 53 | | 23.56 | 
Live weight, November 27th. . .| 21.31 | 22.00 | 
Sa RE ak e's CN rae La 2.22 | 1.56 | 
Number of eggs Gr peepee tae i? WOR aie 
Weight of eggs laid, Ibs... . . . 3.25)4 °2:92 
Average weight of eggs, ozs. . 1.67 |» 1.80 
Gain in weight, including eggs, Ibs. | 6/03.) 0), 36] 

GAIN IN LIVE WEIGHT—CHICKENS. 

| 

| Lor Ly Ler..l. 
| Nitro- | Carbon- 
genous. aceous. 

a a ee ee 

‘Live weight, July 26th. ... . 8.94 | 9.06 | 
| Live weight, November Bes sk eee |: kOe i 
Gain, pounds. . . Reread) ie ay fae 
Gain, MEN COM i ix ca kde ee co 39.40 | 

It will thus be seen that while both lots of hens lost weight 

during the experiment, the loss was slightly greater with those 

fed nitrogenous food, but these produced by far the most eggs. 

The chickens fed on nitrogenous food just about doubled in 

weight, while those fed carbonaceous food only added about one 

third to their weight. 
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PRODUCTION OF EGGS. 

During the first week the carbonaceous fed hens laid three 

eggs while the others laid two. The two groups were therefore 

practically evenly divided at the start as to the condition of the 

laying stage. At the end of the first period the nitrogenous fed 

hens had laid forty-three eggs and the carbonaceous fed hens had 
laid twenty. During the next twenty-five days the former laid 

thirty and the latter six ; during the third period the former laid 

six and the latter not any. From this time on no eggs were re- 

ceived from either group. The decline in egg production was 

probably due in large part to the fact that the hens began to 

moult @uring the second period and continued to do so during 

the rest of the experiment. 

The eggs laid by the nitrogenous fed hens were of small size 

having a disagreeable flavor and smell, watery albumen, an 

especially small, dark colored yolk, with a tender vitelline mem- 

brane which turned black after being kept several weeks. While 

the eggs of the carbonaceous fed hens were large, of fine flavor, 

of natural smell, large normal albumen, an especially large rich 

yellow yolk, with strong vitelline membrane which was perfectly 

preserved after being kept for weeks in the same brine with the 
other eggs, 

Samples of the eggs from each lot of fowls were privately 

marked and sold to a boarding house where the cook did uot 

know that the eggs were undergoing a test. On meeting the 

cook several days later the following words were heard: ‘* Do 

you expect me to cook such eggs as these! About every other 

one is spoiled.’’ 

On examination of the ovaries after slaughtering, it was found 
that in the case of one of the carbanaceous fed hens the ovules 

were in a more advanced stage, but on the whole the nitrogenous 

fed hens were much nearer the laying period. With this single 

exception, the eluster of ovules in the carbonaceous fed hens 

were uniformly small. Neither group would have laid under any 

probability for several weeks. It would seem from these facts, 

together with the fact that during the experiment the nitrogenous 

fed hens laid more than three times as many eggs, that a nitro- 

genous ration stimulates egg production. 
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THE RESULTS OF SLAUGHTERING 

On November 27th the fowls were slaughtered. Each fowl was 

weighed, wrapped in a bag to prevent floundering, and killed by 

severing anartery in the roofof the mouth. ‘The blood was caught 

in a glass jar. The fowls were then picked and the feathers 

weighed, after which the body was laid open longitudinally by cut- 

ting alongside the sternum and through the back bone. When all 

had been thus prepared they were hung up in groups to be pho- 
tographed, but the photographs were quite unsatisfactory so far 

as showing the relative proportions of fat and lean. The accom- 

panying drawing made from the photograph shows the relative 

development of an average pair of chickens. Attention is partic- 

ularly called to the thighs. 

One half of each fowl was tested by cooking for flavor, succu- 
lence and tenderness. The other half was carefully prepared for 

chemical analysis by separating the meat from the bones. The 

flesh was thoroughly mixed and run through a sausage cutter, 

mixed again, and the process repeated three times. From differ- 

ent parts of this mixture a large sample was taken, from which 

the chemist took his samples for analysis. The right tibia of 
each fowl was tested for strength by placing it across two parallel 

bars and suspending a wire on its center, on which were placed 
small weights until the bone gave way. 

DRESSED WEIGHT, INTERNAL ORGANS, ETC. 

| | HENS. || CHICKENS. | 
1] 

| 
| 

Lot I. | Lot II. |} Lot I. | Lot II. | 
Nitro- Carbon-| Nitro- |Carbon-} 

genous. aceous. | genous. | aceous. | 

Live weight; Iba. ' of 7h an3t sm | 17.89 | 12.63 | 
| Dressed weight. DB 33/42 14.86 | 15.09 !! 12.01 | 8.89 
| Dressed wt., per ct. lbs. 69.7 OBO: -ieeO7.&o) FO 
| Weight of blood, Ibs: . 75 | 66 | eT 34 | 
| Weight of feathers, lbs . LAS Waa Hi)” 7.98 | .66 
| Wt. ‘of intestinal fat, lbs 59 | 1.98 } 34 .66 
| Weight of offal, Ibs... 3.90 1 | aces 3.62 2.08 
| Weight of bones, me; 3.47 |) SOR ah 3.18 1 OAS 
| | Weight of flesh, Ibs. . . 11.39 | 11.47 8.93 6.20 | 

The breaking strain of fh right tibia was as pias for the 

hens and chickens of the various lots : 

Average, hens, nitrogenous, « .0 4 Gee i NGA 48.16 
Average, hens, carbonaceous,. . 2... 6s. ee ee 51.74 
Average, chickens, nitrogenous, .. . ... s+ see. 46.64 
Average, chickens, carbonaceous,. ......+..- 31.18 
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There was little difference in the strength of the bones of the 

hens, undoubtedly because the bones were mature before the feed- 
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ing began, and were little affected by the feeding. We find, how- 
ever, that the bones of the chickens fed on nitrogenous food were 

almost fifty per cent. (49.6) stronger than those fed carbonaceous 

food. 

The difference in the composition of the flesh, as shown by the 
analysis of Mr. W. P. Cutter, is given below : 

a | 
} 

HENS. | CHICKENS. 

| Lot I. | Lot IL. || Lot. I, | Lot II. | 
Nitro- Carbon-| Nitro- Carbon-) 

_genous. aceous. genous. aceous. | 
j 

———————— eC” 

Albumenoids . |) 43.81 | 25.13 52.00 | 30.06 | 
Fat... .. . || 12.59! 20.76 || 5.F4.| \ 11.34] 

The flesh of each group was submitted to a number of persons 

for a cooking test, and the almost unanimous verdict was that the 

flesh of the fowls fed a nitrogenous ration was darker colored, 

more succulent, more tender, and better flavored, though on this 

last there was some difference of opinion. 

CONCLUSIONS. 

So far as it is warrantable to draw any conclusions from a sin- 

gle experiment of this kind, it would seem that : 
Chickens fed on an exclusive corn diet will not make a satisfac- 

tory development, particularly of feathers. 

The bones of chickens fed upon a nitrogenous ration are fifty 

per cent. stronger than those fed upon a carbonaceous ration. 

Hens fed on a nitrogenous ration lay many more eggs but of 
smaller size and poorer quality than those fed exclusively on corn. 

Hens fed on corn, while not suffering in general health, become 

sluggish, deposit large masses of fat on the internal organs, and 

lay a few eggs of large size and excellent quality. . 
The flesh of nitrogenous fed fowls contains more albumenoids 

and less fat than those fed on a carbonaceous ration, and is darker 

colored, juicier and tenderer. 
I. P. ROBERTS. 
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HORTICULTURAL DIVISION. 

Se 

THE FORCING OF BEANS. 

Bush beans are easily forced, and they constitute one of the 

best secondary winter crops. We o1dinarily grow them upon cu- 
cumber, melon, or other benches while waiting for the cucumbers 

or melons to attain sufficient size in the pots for transplanting. 

Beans will be ready for picking in six or eight weeks after sowing, 
in midwinter. Their demands are simple, yet exacting. They 

must have a rich moist soil, strong bottom heat, and the more 

light the better. We cover our benches with eight or ten inches 

of soil, the lower third of which is a layer of old sods. The top 
soil we make by adding about one part of well rotted manure to 

two parts of rich garden loam. ‘The soil must never be allowed 
to become dry, and especial care must be taken to apply enough 

water to keep the bottom of the soil moist, and yet not enough to 
make the surface muddy. With the strong bottom heat which we 

use for beans, the soil is apt to become dry beneath. 

Our benches are built over the pipes and are closed at the sides 

beneath with 4-inch slats set an inch apart. In this way nearly 

all the heat is applied directly to the soil, only enough escaping 
through the spaces between the slats to aid somewhat in warming 
the house, in counection with one run of pipe overhead. We 
have a good illustration in our houses at the present writing, 
(Dec. 27), of the accelerating influence of bottom heat. One 
bench, to which no bottom heat was applied for the first three 

weeks, is just giving beans fit for picking. On another bench in 
the same house, to which heat was applied from the first and up- 

on which the same variety was sown at the same date, the second 

crop of beans has been up for nearly two weeks. The lack of 
bottom heat delayed the crop fully four weeks. A good bean and 

cucumber bench is shown in the illustration. The house should 

be light, and the benches should be near the glass. 



If the benches are unoccupied, the beans may be planted on 
them directly, but if a crop is on them the beans should be started 

in pots. We like to plant two or three beans in a 3-inch rose pot, 

and transplant to the benches just as soon as the roots fill the pot. 

The night temperature of a bean house ought not to fall below 
60°. When the blossoms appear, give a liberal application of li- 

quid manure every five or six days. The growth of beans should 

be continuous and rapid from the first, in order to secure a large 

crop of tender pods. The bean is self-fertile, and therefore no 
pains is necessary to insure pollination, as in the case of tomatoes, 

and some other in-door crops. The house may be kept moist 

by sprinkling the walks on bright days. 

The essentials of a forcing bean are compact and rapid growth, 

earliness, productiveness, and long, straight and symmetrical 

pods. The Sion House answers these requirements the best of 
any variety which we have yet tried. The cut shows with exact- 

ness an average bench of Sion House. English growers recom- 

mend the Green Flageolet, and we have had good success with 

it; but it is about a week later than Sion House, and it possesses 
no points of superiority. German Wax (Dwarf German Black 
Wax,) forces well, but the pods are too short and too crooked. It 

is also particularly liable to the attacks of the pod fungus. New- 

town (Pride of Newtown,) is too large and straggling in growth. 

We are experimenting with other varieties, including pole beans, 
but we are not yet ready to report upon them. 

For market the beans are sorted, and tied in bunches of 50 
pods, as shown in the cut. These bunches bring varying prices, 

but from 25 to 50 cents may be considered an average. At these 

figures, with a good demand, forced beans pay well. The 
enemies are few, red spider being one of the worst, and this is 

kept in check by maintaining a moist atmosphere. Only three or 

four pickings of beans can be made profitably from one crop. 
Much of the success of bean forcing, as of all other winter gar- 
dening, consists in having new plants ready to take the place of 

the old ones. As soon as the old plants are removed, fork up the 
beds, add a liberal quantity of strong, short manure, and replant 

immediately. 



INFLUENCE OF LATITUDE UPON POTATOES.—A 

. CRITICISM. 

During the last year or two a note has gone the rounds of the 

press to the effect that potatoes grown im the north sprout less in 

the cellar than those grown in the south. This opinion does not 
appear to be founded upon experiment, but rather upon a general 

notion that northern grown seeds and tubers are more tardy in 

germinating or vegetating, because the northern seasons are 
more tardy. ‘This is opposed to all the known effects of climate 
upon plants. Northern .grown plants are more sensitive to heat 

and cold than southern grown, and start relatively earlier in 

spring. In 1889 I attempted to test this point upon the sprouting 

of potatoes, and the results of the trial were reported in the 

American Garden for November, 1889, p. 401. Early Rose was 

grown from Pennsylvania-grown seed and Maine-grown seed. 

The samples were placed in a moist and light cellar, side by 

side, and allowed to remain three weeks. When removed, the 

Maine tubers were so badly sprouted that great difficulty was ex- 

perienced in removing them from the crate, while the Pennsyl- 

vania tubers had only begun to sprout. This result was clear 
and definite, and it appeared to discredit the common notion that 

northern-grown potatoes sprout less than others. The Maine pota- 

toes also yielded 4+ more than the others. Experiments made at 

some other stations have given similar results concerning yields. 

A much larger experiment was planned in the same direction 

this year, and the results are here given as a criticism upon this 

methdd of experimentation, which has been practiced by many 

others as well as ourselves. ‘Ten lots of potatoes were procured 

and on April 11th they were photographed and placed in identical 

conditions under a greenhouse bench. The samples were as 

follows : 

Beauty of Hebron, 

1. Grown by Pennsylvania Experiment Station. 

2 ‘¢ =M. F. Pierson, Ontario Co., N. Y. 

‘¢ §. Frogner, Herman, Minn. 

4 ‘* Geo. W. P. Jerrard, Caribou, Me. 



Early Rose. 
5. Grown by Pennsylvania Experiment Station. 

6. Grown in Western New York. 

7. Grown by S. Frogner, Herman, Minn. 

8. ‘« Geo. W. P. Jerrard, Caribou, Me. 

White Elephant. 
9. Grown by M. F. Pierson, Ontario Co., N. Y. 

10. ‘« Geo. W. P..Jerrard, Caribou, Me. 

None of the potatoes were sprouted when put in storage. 

May 22d they were removed and photographed and notes were 

taken. In the Beauty of Hebron lot, the longest and most nu- 

merous sprouts occurred in Nos. 1 and 2, the southernmost seed. 

In the Early Rose lot there were no marked differences. In the 

White Elephant lot, the northern seed gave much the fewest and 

shortest sprouts. Or, in other words, the test as a whole gave no 

pronounced results, although the southernmost seeds gave some- 

what longer sprouts on the average. 

The yields are as follows, from 1% bushel of seed in each case : 

Beauty of Hebron. 

Pra Rowe Sti Vs toy oat Pols US ae) ee 33 lbs. 

sh he ink Cran A Ser a ea pe Bd 

ian. ahr. bch Ra ae See emery REE Fa 7 

ie) ath: Miagate es . ERT i) porn eae 

These figures agree with the results of 1889, and if we had 

gone no farther we might have said unqualifiedly that northern- 

grown seed is best. 

Early Rose. 
CMR Sts” |: Ser aay ner T ee 123 lbs. ° 

eh aR, Pan OS, 
PEA poret MMR Sa! + ost yea nae eal lae es 

Re, BEATE Se ote SY genes aie ee ok 

These figures show that the two extremes gave best results. 

If we had not chanced to have grown the Maine seed we might 

have inferred that southern-grown seed is best. 

White Elephant. 
ING Mie Mg Ca ees Sas eatipe mele 

see Soggy pert Gar erie <b PNGB «AAs 

This indicates again that northern-grown seed is best. 



All these figures are invaluable, it seems to me, in showing 

that this is an entirely unreliable method of experimentation and 

that isolated results are not to be depended upon. ‘The variations 

in these potatoes were no doubt due much more to the stock itself 

—how it had been grown and handled in previous years—than to 

any influences of latitude. In other words, I believe that it is 

impossible to secure stock from different growers which is uni- 

form enough to allow of comparative experimentation ; and this 

is as true in other plants as in potatoes. If this generalization is 

correct, we must modify many of our methods of experimentation. 

In order to secure a uniform stock, it must be grown in the same 

place and under the same conditions for several years, and this 

can then be distributed to various growers and after a time re- 

turned to be grown again side by side for comparison. And even 

here it will be difficult to eliminate uncertainties. But in this 

line we shall now work upon our studies of the influence of 

latitude upon plants. 

NOTES UPON METHODS OF HERBACEOUS GRAFTING. 

My attention has been called a number of times to the unsatis- 

factory records and directions concerning the grafting of herba- 

ceous plants. There appears to have been very little attention 

given to the subject, and the scant discussions of it are mostly 

copied from one author to another. A few years ago I made some 

attempts at herbaceous grafting, but it was not until last winter 

that experiments were seriously undertaken. The work was put 

in the hands of J. R. Lochary as a subject for a graduating thesis. 

The experiments were undertaken primarily for the purpose of 

learning the best methods of grafting herbs, but a secondary and 

more important object was the study of the reciprocal influences 

of stock and cion, particularly in relation to variegation and col- 

oration. ‘This second feature of the work is still under way, in 

one form or another, and we hope for definite results in a few 

years. As a matter of immediate advantage, however, herba- 

ceous grafting has its uses, particularly in securing different kinds 

of foliage and flowers upon the same plant. There isno difficulty 

in growing a half dozen kinds or colors, on geraniums, chrysanthe- 

mums, or other plants from one stock of the respective species. 
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Six hundred grafts were made in our trials last winter. It was 

found that the wood must be somewhat hardened to secure best 

results. "She very soft and flabby shoots are likely to be injured 

in the operation of grafting, and union does not take place readily. 
Vigorous coleus stocks three months old, gave best results if cut 

to within two or three inches of the pot and all or nearly all the 

leaves removed from the stump. Geraniums, being harder in 

wood, made good unions at almost any place except on the soft 

growing points. The stock must not have ceased growth, how- 

ever. Most of the leaves should be kept down on the stock. 

Cions an inch or two long were usually taken from firm growing 

tips, in essentially the same manner as in the making of cuttings. 

Sometimes an eye of the old wood was used, and in most cases 

union took place and a new shoot arose from the bud. ‘The leaves 

were usually partly removed from the cion. 

Various styles of grafting were employed, of which the common 

cleft and the veneer or side graft were perhaps the most satisfac- 

tory. In most instances it was only necessary to bind the parts 

together snugly with bass or rafha. In some soft-wooded plants, 

like coleus, a covering of common grafting wax over the bandage 

was an advantage, probably because it prevented the drying out 

of the parts. In some cases, however, wax injured the tissues 

where it overreached the bandage. Sphagnum moss was used in 

many cases, tied in a small mass about the union, but unless the 

parts were well bandaged the cion sent roots into the moss and did 

not unite ; and in no case did moss appear to possess decided ad- 

vantages. Best results were obtained by placing the plants at 

once in a propogating-frame, where a damp and confined atmos- 

phere could be maintained. In some plants, successful unions 
were made in the open greenhouse, but they were placed in shade 

and kept sprinkled for a day after the grafts were made. ‘The oper- 

ation should always be performed quickly to prevent flagging of 
the cions. Or, if the cions cannot be used at once, they may be 

thrust into sand or moss in the same manner as cuttings, and kept 

for several days. In oneseries, tomato and potato cuttings, which 

had flagged in the cutting bed, revived when grafted. And cut- 

tings which had been transported in the mail for three days grew 

readily, but they were in good condition when received. ‘The 

mealy bugs were particularly troublesome upon these grafted 

plants, for they delighted to crawl under the bandages and suck 

the juices from the wounded surfaces. 



Although it is foreign to the purpose of this note, it may be 

worth while to mention a few of the plants upon which the ex- 

periments were made. Sections were taken of many of the grafts 

and microscopic examinations made to determine the extent of 

cell union. Coleuses of many kinds were used, with uniform suc- 

cess, and the cions of some of them were vigorous a year after 

being set. Even iresine, (better known as Achyranthes Verschaf- 

feltit,) united with coleus and grew for a time. Zonale gerani- 
ums bloomed upon the common rose geranium. ‘Tomatces upon 
potatoes and potatoes upon tomatoes grew well and were trans- 

planted to the open ground, where some of them grew, flowered 

and fruited until killed by frost. The tomato-on-potato plants 

bore good tomatoes above and good potatoes beneath, even though 

no sprouts from the potato stock were allowed to grow. Peppers 

united with tomatoes and tomatoes united with peppers. Egg 
plants, tomatoes and peppers grew upon the European husk 

tomato or alkekengi (Physalis Alkekeng?). Peppers and egg 

plants united with each other reciprocally. A coleus cion was 
placed upon a tomato plant and was simply bound with rafha. 

The cion remained green and healthy and at the end of forty-eight 
days the bandage was removed, but it was found that no union 

had taken place. Ageratums united upon each other with diffi- 

culty. Chrysanthemums united readily. A bean plant, bearing 

two partially grown beans, chanced to grow in a chrysanthemum 

pot. Thestem bearing the pods was inarched into the chrysan- 

themum. Union took place readily, but the beans turned yellow 

and died. Pumpkin vines united with squash vines, cucumbers 
with cucumbers, musk-melons with watermelons, and musk-mel- 

ons, watermelons and’ cucumbers with the wild cucumber or 

balsam apple (Zchinocystis lobata). 

Another interesting feature of the work was the grafting of one 

fruit upon another, as a tomato fruit upon a tomato fruit or a cu- 

cumber upon another cucumber. This work is still under pro- 
gress and it promises some interesting results in a new and unex- 

pected direction, reports of which may be expected later. 
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THE INFLUENCE OF DEPTH OF TRANSPLANTING 

UPON THE HEADING OF CABBAGES. 

Nearly all gardeners suppose that deep setting of cabbage plants 

is essential to success. The plants areset in the ground up to the 
lowest leaves when transplanted from the seed-bed. ‘Tests were 

made upon this point in 1889 with thirteen varieties, and the re- 

sults showed no appreciable difference between the deep set plants 
and those set at the natural depth. (These results appeared in 

BULLETIN XV, page 209.) The test was repeated this year up- 
on Early Wakefield (Early Jersey Wakefield.) Over two hundred 
plants, for which the seeds were sown under glass April 14th, were 

set in the field May 29th. ‘They were set in six parallel rows, every 

other row containing plants set at the same depth as they stood 

in the seed-bed, and the alternate ones containing those set down 

to the first leaves. The soil was a heavy clay loam, unfertilized. 

The crop was harvested Aug. 1st and Aug. 23d, and the follow- 

ing figures were obtained : 

No. No. of Per cent.-or Average 
of Matureor Pl’ts producing weight. 

Plauts. Solid hds. Mature hds. per hd. 

0,2 Ss RR Se a OR 107 82 a7 1.6 lbs. 

ALN ea eee Yo 104 S9 85 1.8 ‘“ 

Shallow planting gave better results than deep planting, both 

in the percentage of good heads and in the weight of heads. In 

1889, in a larger experiment, the comparative results of the two 

methods were indifferent. We feel, therefore, that the common 

notion that deep transplanting is essential to success in cabbage 

growing is at least doubtful. 

a 

THE PEACH YELLOWS. 

The yellows of the peach is spreading in Western New York, and 

it is becoming a very serious menace to peach culture. Investiga- 

tions into the nature of this disease have been carried on for the last 

three or four years by the Department of Agriculture at Wash- 

ington. Little has been said concerning these investigations, and 
people are not aware of the extent to which they have been car- 

ried. In order to learn something of their scope, I visited the 
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Chesapeake Peninsula in October and examined the field ex- 
periments under progress. Dr. E. F. Smith is the special agent 
of the Department of Agriculture, who is investigating the 

disease. In this region he has eighty acres of orchard under 

direct experiment, forty of which, scattered through twelve or- 

chards in Delaware and Maryland, are devoted to fertilizer tests. 

These fertilizer tests are above a hundred in number, and com- 

prise treatment with nitrogen, potash, and phosphorus, and many 

combinations of them. He has tried all of the fertilizer remedies 

which have been recommended for the cure of the disease and for 

its prevention. ‘These have been tried upon all kinds of soils, 
and upon trees of all ages. They have been used with exceeding 

care, and they comprise the largest field experiments of this na- 

ture, upon diseases of plants, yet made in this country. It is 

evident upon examining these orchards that there is no fertilizer 
nor combination of fertilizers which will either cure or prevent 
the yellows. Many of the fertilizers, especially those rich in ni- 

trogen, have a wonderful effect upon the vigor of the tree, but 

they do not prevent the yellows, nor cure it. All the investi- 
gations so far made, go to show that yellows is a specific disease, 

entirely independent of soil or surroundings. 

Many investigations in other directions have been made, and 
many important facts have been obtained concerning the nature 

of the disease, but so far its cause has not been determined. ‘The 

disease is an exceedingly obscure one, much more so than pear 

blight or any other disease with which we are familiar. | 
The New Jersey, Delaware and Maryland orchards are being 

rapidly decimated with the yellows ; in fact, the upper portion 
of Delaware is practically devastated of peach trees, and the upper 

part of the Chesapeake Peninsula in Maryland is no longer a 
profitable peach region. ‘There are acres upon acres of orchard 

in which more than every other tree is visibly diseased, and in 

large areas it is almost impossible to find a single healthy tree. 

There has been very little united attempt toward controlling the 

yellows in these regions, and for that reason this present destruc- 

tion threatens the industry. It is useful to compare the results 

in this region with those of the Michigan peach region, where a 

definite law was early enacted and which has been enforced vigor- 
ously. In Michigan the yellows is on the decrease and the plant- 
ing of orchards is on the increase. In Maryland and Delaware, 
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the yellows is rapidly on the increase and orcharding is mostly on 
the decrease. The only remedy so far known is eradication of the 

tree as soon as the disease is seen. The disease is constitu- 

tional, and even when we have found the cause it will probably 
remain incurable. Yet there is no reason for undue alarm in the 

matter, because the experience of the Michigan growers has proved 

conclusively that radical measures will keep the disease in check 

or almost eliminate it from any country. The New York law is 

essentially the same as the Michigan law, and if it is rigidly en- 

forced by healthy public sentiment, there is no reason why peach 

culture should not flourish. Otherwise, sooner or later our peach 
industry must perish. 

THE PAPER FLOWER POT. 

F. W. Bird & Son, East Walpole, Mass., have sent us for trial 

an assortment of paper flower pots. These are made chiefly for 

the shipping trade, to save breakage, and lessen transportation 

charges. ‘Two months ago we potted off a number of conserva- 

tory plantsin some of these pots, and then plunged them in sphag- 

num moss, alongside earthen pots. ‘The moss has been kept wet, 

yet the pots are still in good condition, and the plants are grow- 

ing well. A number of plants were transferred to paper pots, 

and were expressed to Professor C. S. Crandall, Fort Collins, Col. 

The plants were ten days onthe road. Professor Crandall wrote : 

‘‘The pots were in good condition, and apparently capable of 

standing even a longer journey. None of them came apart, and | 

unless moisture were used in excess, I see no reason why they 
would not answer admirably for shipping any distance.”’ 

The paper pot appears to be a good thing, both in which to 

ship plants, and in which to grow rapidly growing stock for sale. 

EXPERIENCES IN CROSSING CUCURBITS. 

The limits and results of crossing among cucurbitaceous plants 

—pumpkins, squashes, melons, cucumbers—are little understood. 

The common notions are exceedingly vague. It is nearly every- 

where supposed that all the species intermingle indiscriminately, 
and any statement to the contrary is likely to meet with incredu- 
lity. Yet there is reason to believe that many of the com- 
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mon observations concerning these plants are incorrect. All the 
species are exceedingly variable, and it is easy to select fruits 

from large plantations which bear some external resemblance to 

fruits of other species, and it is natural to suppose, in the pres- 

ent confused state of our knowledge of hybridity, that such fruits 

are hybrids. 
I began definite experiments in crossing cucurbits in 1887, and 

selections and close observations were begun before that time. 

The work has been continued upon a large scale, and I have now 

made fully 1,000 careful hand pollinations, and have obtained no 

less than 1,000 types of pumpkins and squashes never recorded. 

The plantations of selections and crosses covered some eight acres 

this year. 

The experiment is only begun. The main results of it can not 

be announced until further work has been done. But some of 

the incidental features of the research can be stated from time to 

time. ; 

1. Immediate effect of crossing.—The ‘‘immediate effect of cross- 
ing’’ isa term used to denote any change which may occur in the fruit 

the same year the cross is made, as a result of the influence of pollen. 

Whatever effect the pollen may have is usually shown in the off- 
spring of the crossed fruit rather than immediately, the same 

season, in the fruit itself. There are but few plants in which an 

immediate effect of crossing has been proved, and of these Indian 

corn is the most familiar. It is commonly said that it occurs in 

pumpkins and squashes, also; but it certainly does not. There 

has never been any immediate influence whatever in any of our 

crosses, except such as was due to imperfect development caused 

by insufficient or impotent pollen. In other words, the effects of 

the cross are seen only in the offspring of the fruits. 

It is easy to prove, without the aid of artificial pollination, even 

among the most variable squashes, that there is no immediate 

effect. If there were an immediate effect, all the fruits upon a 

vine would be likely to be different, as every one would probably 

receive a different pollination. This diverse pollination would 
almost inevitably result if many varieties were planted close to- 

gether, for the flowers of pumpkins and squashes are imperfect 

and cannot pollinate themselves. But the fact is that all the 

fruits on any vine are alike, with some trifling exceptions in rare 

cases due to arrested development or the like : the essential char- 
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acters of the fruits are the same. ‘This shows that the character 

of the vine is determined by the character of the seed from which 

it comes. My observation shows that this is invariably the case. 

There is no reason, therefore, to suppose that there is ever any 

immediate effect of crossing in pumpkins and squashes.* 

2. Do pumpkins and squashes mix ?—No one appears to doubt 

the indiscriminate mixing of pumpkins and squashes. Before 

considering the question, it is necessary to divide the fruits called 

squashes into two groups. One group includes the summer and 

fall squashes, like the scallops, common crooknecks, cocoa-nut, 

Bergen, and the like ; these belong to the same species as the 

field pumpkin, Cucurbita Pepo. ‘These squashes cross with the 

ordinary field pumpkin and with each other, although the mixing 

even here does not appear to be indiscriminate. ‘The other group 

includes the Hubbard, Marblehead, turbans, and the so-called 

mammoth squashes and pumpkins like Mammoth Chili and Val- 

paraiso ; these belong to a distinct species, Cucurbita maxima. 

Many careful pollinations have been made between these two 

classes of fruits, and in no case have seeds been procured. Some- 

times the fruit will develop for a time, and in two or three in- 

stances a summer crookneck pollinated by a turban squash has 

developed until half grown, and has then persisted until the end 

of the season, but it was seedless. All our experiments show 

that Cucurbita Pepo and C. maxima do not hybridize. 

It is an easy matter to find fruits in any large assortment of 

pumpkins or summer squashes which might be taken for hybrids 

with the Hubbard or turbans by a casual observer. But none of 

these fruits which have come under my observation—and I have 

seen hundreds—possess any marks of hybridity, and they have 

occurred in our experiments among pedigree stock which had no 

Cucurbita maxima blood init. ‘These so-called hybrids are noth- 

ing more than incidental variations of Cucurbita Pepo, and they 

may appear anywhere at any time. 

Our experience and observation show, therefore, that the field 

pumpkins and the summer and fall types of bush squashes do not 

* The same observation can be made with reference to blackberries and 

raspberries. Over 250 successful hand pollinations were made this year be- 

tween blackberries, raspberries and dewberries in many combinations, and 

there were no immediate effects. 
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mix with the running squashes of the Hubbard, Marblehead, 

Boston Marrow, turban and mammoth types. 
3. Impotency of individual pollinations.—In pumpkins and 

squashes the flowers are either wholly staminate or wholly pistil- 
late, and they cannot, therefore, pollinate themselves. But the 

two kinds of flowers are borne upon the same plant. Pollination 

between two flowers upon the same plant I have termed zzdzvidual 

pollination, in distinction from close pollination, or pollination of 

the flower by itself, and from cross pollination, or pollination be- 

tween flowers on different plants. It has been shown by Darwin 

and others that pollen is sometimes impotent upon the pistil of 

the same flower, and I have been much interested, therefore, in 

the relation of pollen to pistils upon the same plant in moncecious 

species (those in which the sexes are borne in different flowers 
upon the same plant). My attention was first called to this sub- 

ject in 1889, when some twenty or thirty squash flowers were pol- 

linated from flowers on the same plant. A number of fruits grew 

to maturity, but they invariably produced poor seeds. ‘This year 

the subject was carefully examined. 185 squash and gourd flow- 

ers of some fifty varieties were individually pollinated. 163 of 

these did not produce fruit. The remaining 22 carried fruits to 

maturity, but in every case the seeds were thin and worthless. 

These 22 fruits represented 13 bush summer squashes of various 

kinds, 5 small ornamental gourds, and four crosses between 

bush squashes and gourds. In cross pollinations made during the 

same time and in the same manner, a large part of the crosses 

were successful, indicating that the failure of the individual 

crosses was due to the inability of the pollen to fertilize the 

ovules rather to incidental methods of operation. The experi- 

ment indicates that pollen of squashes which cannot produce fer- 
tile seeds may still cause the development of the fruit. This in- 

fluence of pollen is well attested in other instances, but it is not 

impossible that squashes may sometimes develop without any 

pollination whatever. At any rate we have found this to be the 

case in some other cucurbits, and it is a point upon which we are 

still working, and concerning which we have much data. 
This impotency of individual pollen is a matter of immense im- 

portance to originators of varieties. It is commonly held that the 

best way in which to ‘‘fix’’ or render permanent new varieties, 

so that they will reproduce themselves by seedage, is to in-breed 
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or close pollinate them, but the above trials indicate that this is 

impossible or practically so in pumpkins and squashes. An in- 

stance in my own experience is suggestive. From stock which 

was crossed in 1887, I obtained in 1889 one squash, of great ex- 

cellence. It appeared to combine more good qualities than any 

squash of its type that I have ever seen. To procure as many plants 

of it as possible, in order to cross and fix it, I planted all the seeds 

from the best fruit in the spring of 18go. hese seeds, all from one 

squash, produced r1o distinct varieties, and only one plant was like 

the parent! The only thing to do was to pollinate the flowers of this 

one plant with pollen from itself, but it soon became evident that 

all of these individual pollinations would fail. It was then neces- 

sary, late in the season, to pollinate the remaining flowers from 

some other plant which bore fruit the nearest like the one under 

experiment. Fortunately, two or three other plants bore similar 

fruits, and by the use of their pollen two good fruits were ob- 

tained. 

It appears, therefore, that in squashes and pumpkins the pollen 

is impotent upon pistils on the same plant, and that true inbreed- 

ing does not occur in them. ‘The experiment will be extended to 

all varieties. . 
4. Do cucumbers spoil musk-melons ?—If any dogma finds gen- 

eral acceptance among horticulturists, it is the opinion that musk- 

melons are rendered insipid and worthless by cucumbers growing 

in their vicinity. Most growers suppose that this influence is im- 

mediate, but a few hold that it appears only in the offspring of 

supposed crosses between the two species. Several years ago my 

observations led me to doubt this influence, but definite experi- 

ments were not undertaken until last winter, when a house of 

forced melons and cucumbers gave a good opportunity to make 

cross pollinations. In these trials we failed to produce melons 

when the flowers were pollinated either by the common white 

spine or the English forcing cucumbers. 

Last summer the work was undertaken in the garden under the 

best of opportunities. Ninety-seven musk-melon flowers of vari- 

ous varieties were pollinated by cucumber pollen of many kinds. 

No fruits developed. Twenty-five cucumber flowers were pollin- 

ated by musk-melon pollen. Only one fruit developed, and that 

was seedless. These figures certainly indicate that melons and 

cucumbers do not cross, and therefore that the influence of one 
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upon the other is fictitious. It has been suggested by one who 

has followed this experiment that even if the cucumber pollen 
will not fertilize the musk-melon, it may still exert a sort of sec- 

ondary influence if applied along with musk-melon pollen. But 

if the cucumber pollen does not even possess the power of devel- 

oping the fruit walls, as our experiments show, it is inconceivable 

that it should exert any influence whatever. ‘The single seedless 

fruit of cucumber which developed in the musk-melon pollina- 

tions, does not prove that musk-melon pollen will cause the de- 

velopment of the fruit walls of the cucumber, for our experiments 

have shown conclusively that cucumbers will often develop to full 

size without any pollination whatever.* ‘Those who make ex- 

periments in the pollination of musk-melons must bear in mind 

that some varieties bear perfect flowers, and the anthers must be 

removed before the flower opens. 

Our experience indicates, therefore, that the common opinion 

that cucumbers spoil musk-melons is, at least, exceedingly doubt- 

ful. 
5. Progression of flowers.—When I first began to cross the 

cucurbits I noticed that all plants produce far more staminate than 

pistillate flowers, and that the staminate flowers appear much 

earlier in the season than the pistillate. A study of Hubbard and 

Boston Marrow squashes in 1887 showed that pistillate flowers 

rapidly decreased in numbers during a prolonged drouth. Records 

were also kept of the number and time of appearing of the flowers 

of each sex in other cucurbits, but as those records were not pub- 

lished, I have had similar ones made this year. All the flowers 

were counted as they appeared upon two musk-melon plants, one 

water-melon and’one cucumber plant. These plants were all 

treated to ordinary garden conditions ; no pollinations were made 

upon them, and no flowers were removed, so that their character- 

istics as recorded below are entirely normal. In forcing cucurbits 

in winter, such as cucumbers, musk-melons, summer squashes 

and benineasa, I have invariably noticed this same disposition to 

form staminate flowers first and most abundantly. 

* The matter of cucumber pollination, together with notes upon the fore- 

ing of cucumbers, will form the subject of a future bulletin. 
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RECORD—I8go. 

Musk Melon. Musk Melon. acs Cucumber. 

No. 1. IVa: 2. 
| 

Stam-| Pistil-| Stam-! Pistil-| Stam- Pistil-| Stam- Pistil- 
inate | late | inate! late | inate| late | inate! late 

Uy 20 Ge se oes I 3 Ba Wee St 4 sais 
BBVEt ee fee I — : AS eee 2 Ria 
tea pe a I — at Bees 3 ate 

LN oes Oe een aa I I eee Te ere 3 oF 
Aa SYN 4 2 Be Ra 
ees ae tae 3 _ a ee 7 I 
ee Bee 2g I Se dg ae 9 ate 
SSN ha ho via adh 7 2 gy: BP yee 10 ae 
on 4 5 Pope I ite 16 on 
1 i eg 4 3 “Xs I I 18 aS-248 
Bm a Sar ae 2 2 ; 2 1G 3s I 
Oe IE Fete II 5 : en ae 2 

se) 8 4 : 3 2 17 
tench AS der eis 9 : 4 I Z I 21 2 
DS Te ek ricky 18 s 3 innd 5 | 6 Ss I 
Ns aero 2 Io : 2 rte 2: 13. 3) ae I 
AS Pikes Lean as i is| 3 fag : 3 16 
fas ger a | F oe a 2 
ISS, owes 68" Sp .7 F | 5 I 5 I 18 {27 
Bye caver ry: 17 : I I 9 4 24 Se 
i te aS: 15 , | 4 3 an 1 | Sa) cae 
Poa oat ape 16 | | 2 ie ie | I | 26°) = alee 
POR ae tite ‘5 8 : 4 Rs 5 |). of 37 Sie 
BRS ass ay sy ae Sh ae Mary Rae tim here | 14°15 ie 
Baie te oy outs a oh ee ee ee 0 ieee I 
Ba nee aeidt t 6 : | I I | ee ene | QO? lhc 
BANS vie yh es ihe 7 oh yea 6.1...) Sa 
he eae $e) AO Rabe ok hae | 6 2 | 32). oae 
ke vee ay Rea els Pon s, | 5 1. .ca Ba 
2 OR TANT ee 14 a es 10 2 15 ae 
semen oe II 4 | 5 | 2 9 |... -4 “Sia 
is Um es ie 2 | 8 ne, és ae 23 1 ae 
QO .3 I 4 I «are 
Bivven yee ps 8 I a Ar ok ae ee 2 10 

Serie 2h ti, Ye I I 2 |: - | 9 I | 15 I 
ACID Sa 3 ae TES +) fee 
POT ea” 13 men Leite % By cs a Cie 6 
Aes LI OE | 24 | FD Ge iy LMA Ce 2 
SRR ped es BN be Se 6 | I Q hon ee 
By es ae 15 vhs ES I ets eres 9 I 
T tot EOS 18 12 3 | hee eee ye 
2 MME ane: 2 a 2 3 2° 2 aa 
Dh 23 AN 24 4 18 OR eae Bee aed # 8 I 

10 -| 30 2.1 ees Wi ear er ee Bet 
RAG EA worst te 35 I 23 ST Se 1 12 : 
12 . a — seh eee eet 3 
BAL Sn he we fe) I DO eae 4 I 
vr WV pees 47 ar Geaies 3 sc eee 5 3 
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RECORD, 1890—CONTINUED. 

Musk Melon. Musk Melon. Bio faye ‘a : | 
Than: ucumber. 

| 
No. I. No. 2. | 

ER Ra tele ene Paes RATING US His 
Stam- Pistil-) Stam- Pistil- Stam- Pistil- Stam-) Pistil- 
inate | late | inate | late | inate | late | inate | late 

} 

Pia ee 26 3 .} 41 | 3 
Bae sy 8 I were | 2 
21 3 4 3 Oh ea Ae 
19 Boda op I a TaN | I 
7 tesa I : 6 oe 
G*. | Plant 053 4 I ; At es 
6 |begins) 5 2 . an eae 
5 |toftail.| 19 _ 4 ee ee 
4 20 I aS es ce Wa ee 
ae 5 I 2h eae I 

I — <i Wee ay: 
—_ I Me 

I | I re 
Sy ae hoe | I 

bi) | - | I 

670| 28 | 316| 53 | 211 | 23 | 807] 54 

These figures are full of significance. They show that the 
staminate, or male flowers, are more numerous in each case than 

the pistillate, or fertile flowers, ranging from 6 to 24 times as many. 

They show that the pistillate flowers make their appearance later 

in the season—from five days in the cucumber to thirty days in 

one of the musk-melons. ‘They also show that asa rule the stam- 

inate flowers continue to appear later in fall than the pistillate. 

Musk-melon No. 1 was a weaker plant than the others, and it be- 

gan to fail by the middle of September. It is, therefore, instruct- 

ive to observe that in this plant the proportion of pistillate flowers 

was the smallest, and that they appeared later and ceased earlier 

than the other plants. And the figures illustrate the common ob- 

servation that the cucumber is more precocious than the melons. 

The figures show forcibly the necessity of starting melons early in 

our short seasons. 
L. H. BAILEY. 
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Detailed statement of the receipts and expenditures of the Cornell 
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ending June 30, I89go. 
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EXPENDITURES: 

FOR SALARIES. 

IP: Roberts, Director, 1 arse... 
H. H. Wing, ‘Deputy Director, I qr., 
L,. H. Bailey, Horticulturist, 1 qr., 
Ed Tarbell, Asst. Agriculturist, I qr., 
W. POR utter, Asst: (aenst igre ea. 
J.-M. Stedman, Asst. Entomologist, I qr., 
W. M. Munson, Asst. Horticulturist, tar; 
W. R. Dudley, ‘Crypto. Botanist, “Tgr.; 

TPs Roberts, Dicectot. tagts..k 
H. H. Wing, Deputy Director, I qr, 
Laas Bailey, Horticulturist, I qr., 
Ed Tarbell, Asst. Agriculturist, Qi; 
W..P: Cutter, Asst. ‘Chemist, Ln, ; 
ue Stedman, Asst. Entomologist, I qr., 
W. M. Munson, Asst. Horticulturist, rae bes 
W. R. Dudley, Crypto. Botanist, I ce ae 
LF. Roberts, Director; Ioqr.,:..-. 
H. H. Wing, Deputy Director, I qr., 
1G SEL, Bailey, Horticulturist, 1 qr., . 
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W. P. Cutter, Asst. Chemist, 1% months, se 
i a eae Roberts, Director, ‘1 qr.,...-. 
H. H. Wing, Deputy Director, I qr., 
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Total for Salaries, 

FOR BUILDINGS. 

Herendeen Mfg. Co., Steam Fitting,.. . . 
Charles Phillips, labor, : 
Simeon Knettles, labor, 
John Granville, labor, 
G. W. Sherman, labor, . 
Charles Phillips, labor, 
Jamieson & McKinney, Repairs to Insectary, 
Charles Phillips, labor, . 
Simeon Knettles, labor, 
Patrick Hennessy, labor, . 
James Carmody, labor, . . 
F. W. Card, labor, . 
W. J. MacNeil, labor, . : 
G. H. Nelson, Painting and Glazing, 

Amount carried forward, $ 283 78 
. 
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Amount brought forward, $ 283 
W. H. Kavanagh, acc’t Steam Heating Contract, ... 75 
Treman, King & Co., Storm Sash and Glass (Insectary), 9 
White & Burdick, Paint, ee eee ate Oa a at od, Seasee 2 
Wm. H. Kavanagh, acc’t Steam MAREN en aes a, aera ie 25 
Wm. H. Kavanagh, Dal. Steams Wibod , 36 
Geo. Small, Lumber, Oreo Topsei. nos pe ae 206 
Treman, King & Co., Hardware, Forcing House,.... III 

PEERY SC Sot OSS c.g oy eb Sas REC, Weare te tg $ 749 

FOR PRINTING. 

W.S. Holdsworth, Drawings, Bull. IX, 7 .-... 2 2. . $ 10 
Andrus & Church, 20,000 Manilla Envelopes, nea eee is 62 

o 10,000;copies. Ball? VEE or un 119 
Lewis Engraving Co., Plates, Bull. IX, ......... 3 

“ “6 ““ 6 Me Silt OE cee rsd seek ¢ 

Andrus & Church, 10,000 copies Bull. IX,. ...... 197 
W.: Holdsworth, Drawings, Boll ee ae 12 
NWanlong hip. Cor, Joe pressaee, «ilo. eo a eee ey oe 
Bowe ae Ce. Plates, Bull, X50 ss3 SS a ee aba 7 
poem reer. Co: Papressames 5 a 4k nt WV aue. 8 | oS 
mooorus ac Church,’ 7.500 copies Bull, 20. sie 3 sok 
Cd. bhowes, Photosrapis; Ball. SU yo ai as es I 
Lewmibjnc.: Co. ,' Plates; Bull C5 ho orarG eee els SS 15 
pias Fx. (oo. epressare, e625) ca erie bs eee Soe 
National Exp. Co., PRL Ie Sick Aaa oe cake inte hey ae 
Miss Edna Porter, ‘Drawings, Bull. XIV, Ay Meier arr eh Sueee 4 
Lewis Eng. Co., Plates, Bil Mthyy Sara et 2) oo seas 6 
National Exp. Co., Expressage, wna Skene sae int Me yu 
W. S. Holdsworth, Drawings, Bull. XIII, nF Aiea Vdc 15 
National Exp. Co. , Expressage, Bree at al a aan Rc au 
Andrus & Church, Eee copies Bull. XI, Cage hana es 120 

es XII, Cree he 16 
Lewis Eng. Co., Bins Bull. XIII and XIV, ett heist” 19 

National P=xp. Co), Mentessares io) oo ovr dieu ete oe. ats 
Andrus & Church, 8,000 copies Bull. XIII,....... 123 
Lovejoy Co., Plates, TOU, SO aA wisis talons Wi ot ea I 
Anna B. Comstock, Drawing, Bull. XI, eRe ee 9 

s and Engraving, Bull. XV, 9 
Lewis Eng. Co., Plates, Bull. XV LAU Gibae ate RAS eRe I 
Andrus & Church, 7,000 copies Bull. oe Nc htnn, SBmet aka re 78 

fe 500 copies add., Bull. XII, .... LI 
Rewis. ae. o,,’ Plates, BOL Vs sist ise eae on ee 4 
American Garden, Duplicate Electrotype, ar aiathe: 5.4% I 
F. H. Noyes, Drawings, SOP er See atc ait a ab 3 
Andrus & Church, 8,000 copies Bull. ea seal hae Kon 1a 192 

650 copies Annual Report, atid ‘on. ate eee 
ry ae PHIGL Spree my kl oa bid 2s 5s 

Binghamton Pub. Co., 12,000 colored Plates, Bull. XVI, 61 
W. S. Holdsworth, Drawing: POE Sawa eda fis oe te 3 
Andrus & Church. 12,000 copies nik, SVE, wus Se 168 
Lewes Wns. 06) Pistes alte Wate ses x: del es on 2 
Andrus & Church, 8,000 copies Bull. XVII, ...... 87 

ORAL TAP SIE pra Shik at eA detec os oaheg $1,762 

50 
50 
50 
02 
35 

39 



July 6. 
cé 25. 

ims 30. 

Aug. 9. 
ce 07: 

eR 
“c 27. 

Sept. 5. 
ae) 

ae? re 
ee 2 

Ok. 2: 

; 4 pes 10. 
Sept. 14. 
chy 21: 

ce 30. 

Nov. 9. 
Oct 25; 
Nov. Ig. 

“ce 25. 

ce 30. 

Mec.) 5: 
ce Ihe 

cc 23; 

ot 2G. 
«ec i7: 

ets) 02: 
Dee: 19 

1890 

jaa. |3: 
Jatt. “T5: 

ce 15. 

oy) Gls 
ee 
ela ke 

Feb. I. 
ce Te 

ae ibe 

aia ie 
yeh ae 
ims I5. 

S28. 
Dar... 

(é 5. 

ghee 13 
«e fi 

. Poe 
ce 15. 

“ec 24. 

ee 
ce a1. 

April 1. 

mane: ‘aaeus 

FOR OFFICE EXPENSES. 

Ithaca Gas. Light Co., Gas for.June, ys Coe $ 38 
FLAN: Reid, tabor, . 0... ee 60 
National Exp. Co., Expressage,..— (2...) 0 eh 25 
Ithaca Gas Light Co., Gas for July,..-. . “.i1./9e See 38 
BIN. Reid... labor, 3), <> 4a) anit seen oe oe 2 18 
Orange Judd Caz Books, . A ae ce 57 
National Exp. Co., Expressage, Sale eles) 5 eel 45 
J. 35. ‘Bace; labor,’.-... 0. So oe Oa eee eee PM 
B. W. Davis, labor, ne oe 6 a 60 
Andrus & Church, Stationery, te. 4 Se 50 
I. P. Roberts, delivery of Telegram,,. .< 12-52 25 
Frank Wilson, 3 Keys, 2. 3. oe 75 
Postmaster, Stamps, eee oo Me SOR eS ee IO 00 
Andrus & Church, Stationery;: @,... |. 2:\.° 375 
Ithaca Gas Tight Co.; Gas for Sept," *< 27°. 4" Sa 19 
Andrus & Church, Towels and Soap, a I 15 
Jamieson & McKinney, Water counections,. ..... 7 00 
U. S. Exp. Co., Expressage, . PE 30 
FE. C. Bridgman, N: Y. State Map, RPE Ae 8 00 
H. N. Reid, 1 Key, geo Race rem ay | ie AEPERE GR ie a 25 
E. M. Hall, 56 yards Linoleum, .-.: )°s’ {22 ee 28 00 
Andrus & Church, Stationery, «Sa ee ee 4 30 

<a ay ee 65 
Adams Exp. Co., Expressage;... 2)... ee 50 
Ithaca Gas Light Co , Gas for Nov., 5. oa ia : 19 
I. P. Roberts, Travelling expenses to Washington,. .. 35 20 
Andrus & Church, paid “Expressage, I ce 30 
Levejoy: Co., Duplicate Electros,. 3). ae ee 2 OI 
W. Us Telegraph Co.,,Telegrams, 7; “> ee 70 
Trethan, King & Co, ,°Mail-box, 3s 22) 2 ty 50 
Andrus @ Church; Stationery, =: 2-5 See I OI 

Postmaster, Stamps, <.'.° 2 57a. satin a 8 00 
Andrus & Church; Stationery, 9... «+5 ¢.. = ee 25 
Geo. Rankin & Son, Lamp Shade, ....\....... / aii 50 
Andrus & Church, 20, 000 Envelopes, 2b) 3he) 62 00 

Stationery, si) yaloe. ») Sah eg 50 
% yume Say RRM Nae Nie ayo oy" ony, a 2 00 

HN; Reid, | labor; o's Se a a See 98 
Chas, Moore; laber,. 07.) 5). 2. 2. 2.) ee I 65 
Geo. Bradley, labore..¢ i050. oo Sd ea 255 
Andrus & Church, Stationery, .° {02 2° eee 60 
W..QG: Wyckoff, Typewriter Ribbon,. ...... «= sue I 00 
Pestmaster, Stamps, oi sb. ee oe ee 2 00 
Andrus’& Church, Stationery, ‘2 2...) "ee pa 
Postmaster, Stamps, 20000 5... 3. 3/s| a II 00 
Andrus & Church, Stationery, ©... . 22>. oe 28 25 
H. P. Matthews, labor, oe on pet aky ao eee a0 calle en 2 89 
Ass’n Am. Agr. Coll. and Exp. Sta., dues 1889-1890, . . 10 00 
H. N. Reid, labor, gine st elas (Sh sp eta onl eee 60 
Andrus & Church, Stationery, 5. 5) = sce 9 57 
EP; Roberts, Telegram, a onin' el se a. Yao a nae 55 

“ delivery 3 Télegrams, ... 52% 75 
Andrus & Church, Stationery, “=. .).°°. SS). 36 
Webb’s Adder Ca., 1 Adder, .....4 4). 3. s%.) Ae ye 

Amount carried forward, $ 267 39 



ee 

Amount brought forward, ~ $ 267 39 
April Bi? 19 ICR: IRBOE be fret eek Sg are aw tn OAs 3 82 

23. Andrus & Church, 20,000 Envelopes, “ais Mer A pow gh 62 00 
May 7. Postmaster, Stamps, pee MPO Ash g Aa tat fall dp ys deol dat to 5 00 

ee aa. U.S. ExprCo., Expressage, RSE eee AN ag) sagt aten ee Lae go 
«5. National Exp. Co., Sit oA ae DWE eel dah AM sc Wes at as 65 
a0. HD. Martin, labor, AE ee rd fo SUR Dee 3 00 
‘« 20. Andrus & Church, Stationery, ay ae age PML RACES ee es a. I 50 
Sere his Py Matthews, IaDOL,: 0. via cater ot tay SUR. ke ae $15 
RUSS 8 © IB 2) "hg TS 9 a re eee re ee ee veo 4 80 

ee Al SER. PMT ws, * 8 ah etiah iA Lait ven we Bind ak a) tal ae eee be 736 
ee. okt Fe tat ette. fF pay UhRG SEG tear Sey aed te 60 
2 4G. IN. D;-Chapman,. ‘* jail "ao auaatte B! Mme ea an rnc Se erry 37 
Pawee. “PF ostivaster, - Stamps, 0... ssn cot ot i Ree Ue eet 5 00 

Total for Office Hxpengesy: ih 0-032 js ated ale oo 6350 57 

a FOR AGRICULTURAL, DIVISION. 
1889. 

etre che Carel. (Punto. Plates i. tome 2 haa ba ra eae II 16 
Peres SC oh Ee, C.. bepressaaes '. 1". Soar lied tS eee 85 
May 31. E.C. & N. RR, Breet. Ls et Geen we tree wo ete I 36 
June 26. . Holstein Breeders’ Ass? n, Registry fees, ote Biehnctre tne i I oo 
July 30. F. R. Wheeler, 1 Brood Sow, Ry Rencir ats ROEM scala Meas IO 00 

** 30. Chauncey Wade, BABOE SSO gpa shh oe Be ete wie eoliet Bate 2 00 
Pie. “(Oem SeAMmAt, Tepaits. oo sje eat oe: eh 16 34 
NA ONE eatttt: TADOTS 25 eed tet abuse he ae ee es 29 15 83 
OE aig ONE yet 5) VS STE cet ee a al A ai tena iret 2 34 
Pareto oeoley, GHOpss i 30.30 Bee de Pole acing NE 56 00 
eae Gy mtusey &- Co:, Hardware, . 220.55 2 oN Ce 75 

July 30. I. P. Roberts, Expenses to Spencer, FE ee Rae A eh ee 2 23 
ERO rg i ra Sra as SAAS alae ae oat pee 1 48 
Gem... a; C.:U. Farm, Tana. oe ae ee ete ae eee ee eee 6 50 
Oct. 1. Treman, King & Co., Hardware, RW yt ea ies Ssh eer Oh 48 

“jeer Enz & Miller, Paper Sacks, Ch a iets A pee Sa CR ee I 50 
og GL Pee OAR OSE eae e labor, POAT el BRE ee I PO ee gle NE 17 00 
“15. Country Gentleman, Advertisement,. Lo At CS keg 2 80 
** 24. James Jefferson, Shearing af lige 2 =e ait aha By er dak 4 00 
eee) Woy Pa Snes 2 COREE LY vt Ne me EN erat i 8I 00 

Pde Ce 0ic, Pars ear SS by PR me ee nea Ae I 20 
ee as Oe eumoey a Co.) Mandwarery oo oir soak epeks 455 
aa. Saaneson or Me iney, FLOses Jer leis Juss as a ua. 96 

Nov. 19. Bartholomay Brewing Co., Malt Sprouts, 5,600 fbs., . . 28 25 
PES SOR Pe” 0 St ER os Se ge Ry Ss So 5 88 

mien i to, C: GN. RR. Feely eee «Lace ela nee 8o 
Nov. 6. Detroit Linseed Oil Co.,-3 tons Oil Meal, ap es aw re 
EE 75) WII E ROE, DIOR cater 8a Sa) ote nk tage ial nigh ope) mt hee 8 00 
tet, Gok Farm, labor, eS Ng IY ky dip oh Ae 2 63 
; 16.- ‘Natiomaltrsp, Cor Mxnressace. oe as ie ms oe vt os 60 

1890. 
es. Seat MRED, BROT iy yee ee Tl la eee Ss Oe ; 3 20 
ae eS Eagles, Photo Material, drake Savage Goats Se. 2° Latte 3 10 
ie TO, Gauntlett & Brooks, Photo Material, Peat oey a8 ee 46 

Feb. 1. -C: U;-Farm, labor,... . Lape ees De Wa a ese 8 50 
Jan. 27. Jamieson & McKinney, Plumbing, 5 art ail! 4) oa oe ne gee 4 00 

“ 3..-C: Ji Rumsey & Co., Meat MET ee ee ae ane Haha Stan 
Feb, 22. F. A. Drake, 3,870 tbs, EAA GTS terrae A! 5 ac ey he 12 58 
ere 280A, RE COOP ME AIAGR a OS Ne es eae ee Ae g 02 

Amount carried forward, $ 409 40 



Io. 

Lal on A oo | OANA DANY Dou 

pay eles 

Amount brought forward, 
E. G. Allen, Subscription to Periodicals, . : 
Cec, Roe Freight, : 
Bowker Fertilizer Co. , 400 ibs. Meat Scraps, : 
C. D. Stowell, Wool Sack, : 
U.S. Exp. Co., Expressage, 
C. U. Farm, labor, Be bee 
Treman, King & Co., Hardware, 
B. Ty. Brags & Co., Seed Oats, 
aN RR, Freight, ; 
James Jefferson, ‘Shearing Sheep, . P 
ee RIE ABO ie sor oo ek oes 
Ce: eat ae 
BAC. ce N: BER”, Freight, : 
D. H. Burrell & Co., Seed Corn, 
U.S. Hzp. Co. , Expressage, 
Adams ‘‘ 
WW. Root, labor. 2 
E.C. & N. RR. , Freight, : mes ys 
Bowker Fertilizer Co. , % ton Meat Scraps, ake 

Total for Agricultural Division, 

FOR HORTICULTURAL DIVISION. 

OA, arm. labor... Pat If 
National Exp. Gan Expressage, re 
J. Carbutt, Photo Plates, : 
U.S: Exp. Co., Expressage, ‘ 
L. H. Bailey, Sundries and Postage, 
August Roelker & Sons, Fir Tree | Cil, 
Adams Exp. Co., Expressage, . . : 
James Vick, Insect Exterminator, 
National Exp. Co., .Expressage, 
S. R. Deane, 3 loads Manure,.. . 
Burns Bros., Blacksmithing, 
Andrus & Church, Stationery, 
Adams Exp. Co., Expressage,.. . 
Mail Carrier, 2 loads Manure, 
Gould’s Mfg. Co., Nozzles, . 
Ficid. Vorce Pump Co., °* "<3. 
Adams Exp. Co. , Expressage, 
(Wis S. ce 

Thos. Summerville & Sons, Nozzles, 

Pay Roll, labor, : 
Field Force Pump Co., Nozzles, Aid ooh 
Atkins & Durbrow, Peat Moss Bedding, ny & 
Eimer & Amend, Rubber Tubing, . : 
Fairbanks & Co.. Glass Blower’s. Scale. . 
Andrus & Church, hate cate 
M. J. Holmes, labor, é Pensa y 
W. A. Burpee & Co., Seeds, 
C. U. Farm, labor, . paged) pe 
I. H. Bailey, Snndries sy iis wees 

Se Preisitt belt: : 
Hawkins, Todd & Co., 10 yds. Duck, 

Amount carried forward, 

$ 409 40 
10 30 
T 07 
7.28 

H nn OV 

\O OHH “I Ny 

_ 

BRRHWHP HUN H 

“SJ on 

a SA | uw [oRNe) 

$ 201 59 



wank ok Be 

Amount brought forward, 
THOSON GE CO. (POR aes ions. our Tay! aital a his 
J: Carhart, Fivatorn brates, ono era ae a : 

Eimer & Amend, Bottles,.. . Nya 
Andrus & Church, Stationery,.. . 

i Manilla i P 
Pay Roll, labor, : ites te 
Andrus & Church, Stationery, . . 5 Mes i 
Adams Express Co., Expressage, 2 
.:O, 
National ‘“ = . 
. Ss “e ce ce 

1H iS ae ae ce 

White & Burdick, Photo Material, 
KE. & H. T. Anthony & Co., Photo Material, as 
BaGruS & Church, Stationery f 

ce cc “ec 

Burns Bros., Blacksmithing, : 
White & Burdick, Caustic Potash, teu 

ae Yar seo se 

BOE ae Oa ie Anthony & Co., Photo Material, 
Pay Roll, labor, 
Andrus & Church, Stationery, . 
H. F. Dawson, 4 Top Props, a) ay eas 
Rothschilds, 72 PPG IS SS en ash ace wate 
CA. Howes, Printing Photos, : 
L. H. Bailey, Sundries and Postage, 
U. S. Express Co., Expressage, . . aaa 
As ieuberkins: Rilbber Stamp; © 2.2/4.) 0%. 
Andrus & Church, Pamphlet Cases, . 
J. T. Lovett Co., Strawberry Plants, 
National Exp. Co, Expressage, . 

W. M. Munson, Sundries, . 
Syracuse Pottery Cox Flower Pots, 
Andrus & Church, Stationery, 
So = Gor ay bats Hale, Strawberry Plants, pairs: 
U. S. Express Co., Fxpressage, . 
Guarantee Nursery Co., Trees and Plants, . : 
Adams Exp. Co., Expressage,. tO ie Se 
E. H. Green, 25 bu. Oats. sic) Seapets es 
D. L. & W. R.R., Freight, 
National Express Co., Expressage, 
Pay. Roll, labor, <3. 0 %:. 
B. As Westbrook, Huckleberry Plants, . 
John Gardner & Co., Mushroom Spawn, mae 
Jamieson & McKinney, Horce Fiump, ',. 
National Express Co., Expressage, 
L. H. Bailey, 3 loads Sand, 
National Express Co., Expressage, 

J. F. Moore, Harness Repairs, 
W. M. Munson, Sundries, 
Jacob Manning, Plauts, . 
Pay Roll, labor, . . 
White & Burdick, Sulphate of Copper, 

art eve. Pl) we ee 

Amount carried forward, 

&® NW ST H® Ree 

Nd No) 



Nov. 22. 
Dee: +12, 

“ae 2. 

«e ites 

Nov. 23. 
Dees -3t: 

fee tor 

aut 13; 
«6 7, 

Nov, 2. 
Dec. 26 
890 

Jan. - 4. 
“ce 4. 

ia ae 

ia 14. 

set. § 
ae S16. 
RP a tes 
ce at: 

Feb. 5. 
Jan. 28. 

ce 27 

Sy get 
Feb. I. 

ce 15. 

Fs ares 
Jan. 29. 
Feb. 28. 

pratt 20. 
Mar. 5 
Feb. 5 
Marc; 5 
Feb. 27. 

“ec 27. 

a ES: 
Re 

jan.< £7: 
Mar. 17. 
April 1. 

ce 1 

cc 4. 

ce 2. 

Mar. 21. 
726, 
sy tp se 8 
Os eae 

April 9 
Feb. 27 
April 11. 
NMati— "7, 

oe 29. 

April 4. 

«< 7 

ea, gee 

Amount brought forward, 
Atkins & Durbrow, Peat Moss Bedding,. .... : 
1,. He Bailey, Sundries, :.: 5 <2 0 ieee ie 
Kelly & Co., Oil and Matches, 
C.:T. Stephens; Coal,.. . -- 
Dr i.8& W. R.R.-Co.; Freight 2 2. 
Win. Westcott, labor,..-< Ge. fae 

Burns Brothers, Blacksmithing, .. 
Henry A. Dreer, Seeds, . Aes 
D.L. & W. R.R. Co.; Coal, .~ 
Treman, King & Co., Hardware, ...° >... Sea 
George Small, Lumber, 

Henry Nuttall, labor, 
A. M. Hull, Feed, , 
W. M. Munson, Sundries, 
A. W. Marston, labor, 
WwW. Card: labor, Se 
Fred Atwater, 12 loads Manure, irae 
National Express Co. , Expressage, 
Win. Westcott, labor, 2S te. severe ee 
Ithaca Gas Light Co., Gas forJan.,. . 
National Express Co., Expressage, 
Jamieson & McKinney. gig: tie 
Kelly & Co., Oil, 
F. W. Card, ‘labor, : : 
W. M. Munson, Sundries, 
Andrus & Church, Stationery, 
De OW. ROR, Coal, <5 
Peter Loner, Jabot, 72% 
Wm. Westcott, labor, ae 
Ithaca Gas Light Co., Gas for Feb., 

oe = 49s Ae 

Gustav E. Stechert, Subscription to Periodicals, 
J. M. Thorburn & Co., meeds. gi 
A. M. Hull, Feed, ; ; 
BH. s. Green, 1,540 lbs. Oats, 
Andrus & Church, Stationery, é 
Vilmorin, Andrieux & Co., Seeds, See ea 
E. G. Allen, SEaeeeL feta to Periodicals, ete 
Ty) Vee es Co. Coal; ; : 
Wm. Wescott, labor, a et 
Peter Toner, KE 
ion Wi. ROR, Co., Coal, : 
W. M. Munson, Sundries and Postage, 
Clayton Crandall, Horse Radish, 
Dennison Mfg. Co., Mel Gite, <9 2s 
Hawkins, Todd & Co., 13 yds. Muslin, ‘ 
Robert Buist, Seeds, : . 
National Express Co., Expressage, 
Gustav E. Stechert, Subscription to Periodicals, 
Andrus & Church, Stationery, . ae 
Burns Bros., Blacksmithing, 
Kelly & Co., Oil, . . : 
Barr Bros., Plow Point, Gu ae 
M. F. Pierson, Seed Potatoes,. ..... 
Adams Express Co., Expressage, 

Amount carried forward, 

e. Bt Bw ies 

National: Express Co., Expressage, . 0°. fe 



April 9. 
“6 14. 

ce 8. 

“c 14. 

20. 
« 24. 

« 24. 

i 22, 
ce 29. 

May I. 
ae tT: 

April 28. 
May 7. 

April 18. 
May 2. 
April 21. 

ne 28. 

May 3 

June 
May 

ae 

April 15. 
25. 

ae 14. 

June 

ce - 

May 
June 

ac <": 

24. 
14. 

April 26. 
june. 9. 

’ Burns Bros. 

x Truslow & Co., 

at,” Orne 

Amount brought forward, 
J. Lewis Childs, Seeds, 
Hawkins, Todd & Co., Mosquito Netting, 
National Express Co., Expressage, 
Andrus & Church, Stationery, Brey’ te kia be 

National Express Co., Epressage,. ..... 
A. M. Hull, Feed, . . 1 ai Cel ie eke 
W. O. Little, 30 Apple Grafts, re Nw ve We eee 8 
Treman, King & Co., Hardware, Py Ae 
F. W. Card, Fear fete ee ; at 
wMrin: “Westcott, labor: fi c1s0 4) ii ti 
U. S. Express Co., Expressage, 
L. V. R.R. Co., Coal, 
Kelly & Co., Oil, ‘ 
J. M. Thorburn & Co., 
J. J. H. Gregory, Seeds, 
U. S. Express Co., Expressage, . 
Henry A. Dreer, Seeds, an 
National Express Co. , Expressage, 
W. M. Munson, Sundries and Postage, 

Grass Seed, 

oe. Ae t ea" ais 

Sr ig Mie) reels 

Pritchard, Edwards & Co., Repairs on Wagon,..... 
Ney .-Helmes) labore. 2 Pale Se et Ree 
J. Lewis Childs, 2 Japan Wineberries, . . 
L. H. Bailey, Sundries, ; 
Wm. Westcott, labor,.. . 
L. A. Hoyt, Collecting Case, ar 
Jamieson & McKinney, Plumbing, 
PN Rie. Hreiabts', FUL Oe 8 ask 
Andrus & Church, Stationery, 

ce “ce ce 

im Sia Peal ee ee. ike es 

“ce «cc c¢ 

, Blacksmithing, 

Ce Oe AE CR 

Mapes F. & P. G. Co., 500 lbs. Potassic Chloride, : 
if F. Moore, Harness Repairs, 
J. M. Thorburn & Co., Seeds, byes 
U. S. Express Co., Expressage, Swretiswta nes errs 
Gustav E. Stechert, Periodicals, 
Siam. Disdell, .Néseles: (70 Sa wats. 
Andrus & Church, Stationery, s%4 
Detroit Paper Novelty Co., Berry Baskets, | 
Samuel C. Moon, Botanical Specimens, 
Treman, King & Co. , Hardware, 
Andrus & Church, Stationery, 
Pay Roll, labor, 

. . 

-. : 

Total for Horticultural Division, . 

FOR ENTOMOLOGICAL DIVISION. 

iV. RR.) Freient, |. pe 
Whitehall, ‘Tatum & Co., Bottles, | 
Andrus & ‘Church, Stationery ; 
Syracuse Pottery Co., 
Mimi eX DNeee CO Bek Fh Aor aN 
Gauntlett & Brooks, Sundries, 

Corns, -) 

Flower Pots, . ! Senos 
ts hee fA vet eS a oe Sr ae ee 

- - . . 

. - 

aT Ne hay Yo © ee 

oie ee Oe 

Amount carried forward, 

$1,226 32 



Aug. 9. 
ce iy f 

Sept. 24. 
Mernre2: 

ee 19. 

Nov. 14. 
7a 
ube 

Deel’ i: 
Nov. 26. 
Hee. +4: 
Nov. 22. 

af 27 

c¢ 30. 

Ce 20) 
Dee; 4. 

ve be 
ce 30. 

“e 30. 

Nadas 2, 
Co ie ks 

Feb. It. 
Per, 

Jan 1; 
Mar. 29. 
AMZN i 
S26: 

April 7 
Mar, 27. 
April 5. 

xs 14. 

cc 4. 

May I. 
April 24. 

“¢ 24. 

1G 
May Io. 

ae 8. 

aa EO. 
ce 15. 

Bi SED: 
ce 24. 

ers: 7. 
June 5. 

ac 24. 

7889. 

Aug, 1. 
ete 

July 16. 
Sept. 5. 
Aug. I. 
Oo ae 

Amount brought forward, 
G. W. Wesco‘t, Sand and Lime, 
D. L. & W. R.R., Freight, . 
Treman, King & Co., Hardware, 
Andrus & Church, Letter-heads, ss 
W. T. Falconer Mfg. Co., 1,000 Blocks, . 
Shephard & Dudley, Conductor’s Punch, 
J. C. Stowell & Son, Barrel of Oil, . . 
M. V. Slingerland, labor, : ae 
Jennie Fleming a j 
U. S. Express Co., Expressage, : 
U. S. Express Co., Expressage, . 
Gauntlett & Brooks, Sundries, 4 
James W. Queen & Co., Writing Diamond, 
Andrus & Church, Stationery, : 
National Express Co. , Expressage, 
Bausch & Lomb Optical 05; 
Cook Brothers, Plants, . : 
Andrus & Church, Labels, 
Treman, King & Co., 
Gee Of Farm, labor, ; : 
e203: Eagles, Photo. Material, 
UD. >. Express et See its 
J. E. Jeffords & Co., Tiles, 
ry YR. Co., Freight, 
M. V. Slingerland, labor, : 
Andrus & Church, Letter- heads, 
A. B. Brooks, Plaster of Pacis:.*...-2 
Treman, King & Co., Hardware, . 
Andrus & Church, Stationery, : 
Treman, Ki :g & Co., Hardware, 
Andrus & Church, Stationery,. . 
Hawkins, Todd & Co., 7% yds. Swiss, -e 
ae Slingerland, labor, ; : i 
White & Burdick, Photo. Material, 
Bausch & Lomb Optical Coz. Microscope Accessor: es, 
J. L. Barbour & Son, 6 lbs. Buhach, 
Hawkins, Todd & Co., 22% yds. Swiss, 
W. J. Dominick, gathering Wire Worms, 
National Express Co., Expressage, 
A. B. Brooks; Suairies, sc) ..6 (2-22 
Andrus & Church, Stationery, 
J. W. Queen & Co., Pins, , 
Jamieson & McKinney, Plumbit g, 
H. N. Reid, Insecticides, . . , 
Whitall, Tatum & Co:, Bottles #, 

Total for Entomological Division, 

FOR BOTANICAL DIVISION. 

Miss Jennie T. Martin, labor, : 
Miss Edna Porter, 
Gustav E. Stechert. Books, 
Haskin & Todd, Reagents, . 
Gustav E. Stechert, Books. . 
Miss Edna Porter, labor, . 

. Amount carried forward, 

Be ON 

Microscope Objective, 

On HUT NO HH HOD 

n fe) 

ke ND 

Lon! 



Amount brought forward, $ 146 
James Seanion, Repairs, ........ 
Mise 1 MPA ADOT Ld sae She 
G. E. Stechert, Books,. . . ene fat a 
Miss Edna Porter; labor, . .-.-. % 
G. E. Stechert, Books,. . . 

Adams Express Co., Expressage, . . 
C. Scribner & Sons, Books, . . drab 
Wee Ay PUORTy AP PAGS S aie fel ote 
U. S. Express Co. Die pe we 
G. E. Stechert, Books, Chas sal mene 

Total for Botanical Division, . . 

FOR CHEMICAL, DIVISION. 

| NS | ie ON | Cas oso i | Sea ei 
CS, Express Co. , Expressage, : 
Troy Laundry Machine Co., ‘Caustic. Soda, 
D. L. & W. R.R., Freight, : 
National Express Co., Expressage, . 
Emil Greiner, Apparatus, 
Richard Kny, rs ee ae 
National Express Co., Expressage, 
L. NY. R.R., Freight, SE Se a 

eae: & Church, Stationery, 

, Toe VS bee ae 

Eimer & Amend, ‘Apparatus, a au tay Cee eam 
ae Treman, King & Co., SAMA 

eg 6 3 Farm, SAO 05 VE Dearie a rate 
Jamieson & McKinney, Plumbing, 
National Express Co., Expressage, . 
R. A. Heggie & Bro., ‘Silver Dishes, 
pom sare labar se 2): we ys aie 
Bullock & Crenshaw, ‘Petroleum, ether, . 
Eimer & Amend, Apparatus, Resturant 7a 

Treman, King & Co., fe keane 
U.S; Express CA eG ot Fh 
Emil Greiner, Apparatus, mi 

Total for Chemical Division, . 
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