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EvLeventH ANnNuAL Report 

; OF THE 

Board of Control of the New York State Agri- 

cultural Experiment Station. 

REPORT OF THE EXECUTIVE COMMITTEE. 

Since our last report your committee have held their regular 

monthly meetings at the station, often with other members of the 

board being present during our deliberations. - : 

At these monthly meetings the director has submitted a state- 

ment from each member of the staff, giving in detail the work 

which has been carried forward by each during the month previous 

to this meeting, and the treasurer.at such monthly meetings has 

furnished a statement of the expenditures and balances remaining 

_ of the several appropriations for the station, general and special, 

_ by which means your committee have been able to keep fully 

- informed of the nature and progress of the work being done in the 

_ several lines at the station, as also of its financial condition from 

month to month. 
Your committee have to report the following work in the line of 

permanent improvements, as having been accomplished during the 

_ past year, for several of which, in accordance with their recom- 

- mendations, the Legislature at its last session made special pro- 

m 1. The two basement laboratories in the wings of the new 

_ chemical laboratory have been completed substantially uniform in 

: _ style and finish with the remainder of the building, thus bringing 

all the chemical work of the station, a portion of which had pre- 
50 

| i viously been done in the village, into one building, and providing 



2 Report oF THE ExxEcuTivE CoMMITTEE OF THE 

ample facilities for carrying forward the various lines of chemical 

investigation, which may be grouped together as follows: 

(a.) The analysis of commercial fertilizers under the provisions : 

of “An act for the protection and education of farmers and manu- 

facturers in the purchase and sale of fertilizers.” (Chapter 437 of 

the Laws of New York.) The extent of this work may be inferred 

when we say that over one thousand samples in all of such fertil- | 

izers have been taken by agents of the station from the several 

counties of the State. : 

(b.) The analysis, chemical and microscopic, of the milk from 

each individual of the seven different breeds of dairy cows under 

investigation at the station. 

_(c.)\ The analysis of the several foods, hay, roots, ensilage, : 

fodder, green forage crops and orain for the different breeds of. 

dairy cattle, by which means the amount of each food constituent 

consumed by these animals is accurately determined. 

(d.) A. determination, at present in progress, of the quantity and 

composition of the ash of the several varieties of fruit trees, and 

the fruit of the same, in order that the demands of these upon ~ 

the soil may be definitely determined, and its supply more intelli- 

gently provided for by our fruit growers and nurserymen. 

(e.) General chemical work so far as it may be done without 

interfering with the regular investigations in progress, in reply 

to the requests of correspondents. q 

1. A supply of gas for the laboratory and the house has baat > 

secured by connections made with the gas mains of the village, 2 

thus greatly facilitating the work in the laboratories. e;, 

2. Four cold-storage rooms have been constructed by the Wicke’s : 

Refrigerator Company, by which it is hoped that important 4 * 

’ results may be secured in reference to the preservation of the 

Several varieties of fruits and berries. 

8. An ice-house twenty-four feet wide, forty-eight feet long — 

and 30 feet high has been built according to the most improve s 

methods of construction, and capable of holding 450 tons of ice, 1 

a quantity ample for the needs of the station in its investiga- iB 

tions in the dairy and with the cold-storage system. = © 
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4, An artificial pond has been formed by inclosing a space 

seventy-five by 200 feet along and aside of the course of the creek 

passing through the farm, by which an ample supply of ice was 

obtained for filling our ice-house. It may be that this pond will 

also be utilized for the growing of carp. 

5. The buildings have all received a new coat of paint with the 

exception of the dwelling house, upon which the tin gutters 

have been replaced by new ones, and a coat of paint applied to 

them. | 

6. The southern boundary of the farm has been carefully ascer- 

tained ‘by survey, and a line fence built sufficient for the protec- 

tion of the property and crops of the station from the encroach- 

. ments of the cattle of adjoining neighbors; and a sidewalk of 

stone has been laid from the dairy to the rear entrance of the 

chemical laboratory, as also from the front of the laboratory to » 

the street, thus completing these approaches to this building. 

7. Several lines of drain-tile have been laid during the past year, 

mainly to carry off the accumulations of surface water in the 

spring. 

During the past year there have been published, in editions of 

| 10,000 copies of each, ten bulletins, aggregating 336 pages, giving 

information from time to time of the results of the investigations 

_ being pursued at the station. Three additional bulletins are 

- now in press. 

~ A farmers’ bulletin, being practically an address given by the 

director at one of the farmers’ institutes, entitled “ What the New 

‘York Agricultural Experiment Station is doing for the farmer,” 

has been widely distributed at the several farmers’ institutes held 

throughout the State, and has been very helpful in calling the 

- attention of our farmers to the work being done in their ‘behalf, as 

a is evidenced by the greatly increased demand for the bulletins of 

os the station, which demand has resulted in the exhaustion of the 

Y supply of several of these bulletins, 

a 5 Hor/the information of those who have not secured this farmers’ 

§ bulletin, it has been embodied in the report of the director, and 

a ‘ will obviate the necessity of your committee referring in detail 
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to the work carried forward by the director and his aie ks 

assistants. iy 

The correspondence of the station and the applications for its 

bulletins and other publications increases daily, and the letters 

for advice on all matters pertaining to agriculture, all give con- 

clusive testimony that the work of the station is rapidly becoming 

more and more appreciated by the people, and, by its increased 

dissemination, of rapidly increasing value to the farmers of the 

State, in whose behalf directly it is being done. 

- Your committee desires to urge again the importance in carry- 

ing forward this work, that provision be made by the Legislature 

for the following necessary equipments in order that the fullest 

opportunity shall be presented for making the work of the sta- 

tion still more effective, viz.: | 

1. Four residences for married members of the staff, several of 

whom. are forced to reside for one mile to a mile and a half from 

the station. 

2. A green-house and forcing- haa by which much of-our 

horticultural work may be carried on the entire year, thus often 

gaining a year in solving many important questions of immediate 

value to the farmer, the fruit grower and the market gardener. 

3. The means of printing and distributing an edition of 1,000 | 

of each of our bulletins in each county of the State. At present 

the bulletin mailing list contains about 8,000 names and is daily 

and rapidly increasing. 

JAMES McCANN, 

CHARLES JONES, ‘| 

GERRITT 8S. MILLER, 

P. N. NICHOLAS, 

S. H. HAMMOND, 

ADRIAN TUTTLE, 

Ececutive Committee. 

Geneva, New York, January 1, 1893. 



KKEPORT OF THE IREASURER. 

Geneva, N. Y., October 1, 1892. 

To the Board of Controlof the New York Agricultural Experiment 

Station: 3 

As treasurer of the board of control, I do respectfully report: 

That I have received from the Treasurer of the State 
of New York for the twelve months ending Sep- 

——————_—— 

tember 30, 1892 ........ NU eea neues ees $40,000 00 
_ That the balance on hand September 30, 1891, was.. 18 69 

My ae PES Aig mes HUN See . $40,018 69 

And I do further report that I have expended during the twelve 

months ending September 30, 1892, $40,002.47, vouchers for which, 

duly audited by the special auditing committee of the board of | 

control, have been furnished the Comptroller of the State of 

New York. ; 

Properly classified, the expenditure has been as fullows: 

i eee wwe eee evens si : $1,243, 97 
Freight, cartage and express ......... Be Oat SER 273 15 

ME oe ceca 1471 79 
RINE ete Palen g hice Sieveta ie baci < viaig cicayae Sais 8 25 

MAO 6p ee le se BOM EDR Ot aaa OMS Giana Ayla 3 11,452 77 

3 Memmerasory GepartMent 2... 3... cee ee eee ie 1,013 47 

Mee Library .....:.-....- re Me MAGN ah cae Bo ae 110 45 
ho ov Sees cvad wed eee ks ; 715 10 
Member and fertilizer 2. 5 les eg ee ace tee ie ge 287 64 

s Meteorological department ..................: ee 16 75 

Permanent improvement .............5. Ae ee 2,766 65 
: MEET ORNNCNISCE 05 40 sv sc cacles Cathe eieuwen ple oe: 1,032 07 
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PPI AS lee Rk o ehohth Br Wea aa tae $1,564 97 

ERUDITE sides 09 ate ee ea oye UL oka 136 50” 

PLATO SE) os eae ie os OLS. alte eiate te aye 4, ain Rea son 12,765 88 

Scientific apparatus: ik. SPs Sah. ip ae 29f 50 

PADELLAOMIEIY) % cide: shes slaghbute aun hyena) Sy aune ene et 541 75 Le 

POUTIOPIOS 2 50 sod eel Frege where ha owe hah greiner ee 35 01 

PATE PLMOR IS iin sa? ote egiynse Prisha gral sleet aie Mea te napa Pia 2,661 17 

Tenement houses yf) ya Rireyhilelh liane ae 423 5E 

EVOL AN oie) liye cook Ward WISER eH? fhachhe\ Wik ane ene a): 280 78. 

Board OL Control \ oc hme ke es toe hace eee sth 511 8° 
MMS PANEG oA. ia iae ba Ha Wad RR as hae A eae 252 37 

RE OT ee Sc Sian’ cheba ae er Maa a Tate gis atc am ae ya 45 08 

$40,002 47 

Balancerony hand ewe ase ave ie ee en 16 22 

ee cnn. Vln 5 p9, Cc etab a ARC CCR a ea $40,018 69 © 

And I do further report that I have received from the Treas- 

urer of the State of New York on account of fertilizer centrol for 

the twelve months ending September 30, 1892, $15,000; that th: 

balance on hand September 30, 1891, was $4,231.30; total, — 
$19,231.30. And I further report ‘that © have expended on thi; | 

account $16,622.46, vouchers for which, duly audited by the special 

auditing committee of the board of control, have been furnished 

the Comptroller of the State of New York. | 

Properly classified, the expenditure las been as follows: ) 

Freight, cartage and express ........... cece eee $39 70 

ALES] EEGs Vise SEN Oe oR Re MURR AVA iri RIP lo 23 75 

Laboratory) construction 0.0.5. 6 eek ve cbieiene apa 12,018 52 

Postage) expenses oi, ) seid, Pos OE ee 530 00 | 

ERECTION 1, Dey ees cotetiiiy Paha oes: Win. "yas faa oigels 2 saan a eg a 514 40%, 

Pa ANSUORS C127. ie abc Se eee nero whaliv e's aah ee A 1,365 03 ~ 

Br pples oc. tics Leeman Sie eae Caen: eee 397 19 
STARE EAS De i Fag Ane ae iio eh pear ta ee co a .- |) 23a 

Miscellanedus «i322. 2555 WN Rut ers scales ea lane oneme 20 55 f 

Beer see i) dO IR Ae Sn ale Orie ae | ST500R 

“ei 
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a SP APTOS aie dais ‘$51 81 
Securing samples ....... eh bbe es GMP Re ers deel outer 569 43 

Cr Acre teat aie xo Na tt alee sia taseeloap ale a Hake 435 08 

$16,622 46 
I ACL YR ca eis wig ie the g's ola eip eels a! aie aie wie, noe 2,608 84 

Me ed os, Bato see $19,231 30 

_ And I do further report that I have received from the treasurer 

of the State of New York a special appropriation of $6,000 for com- 

pletion of laboratory. And I do further report that I have 

expended on this account $4,278.26, vouchers for which, duly 

audited by the special auditing committee of the board of control, 

have been furnished the Comptroller of the State of New York. 

Properly classified, the expenditure has been as follows: 

Balance of laboratory contract .............0000es $2,500 60 

Se MIOTS NDS 100.515 thc a aie gis'a, opi) aie bh Whim w%o les lee asia whe 497 47 

MRI ULE Na, By. eee (1% a fclgleogiacatd 5 dane aca ene ts eyayein's 562 50 

NI A trek 6 Lk pea CES gia YG lebaewt odes bi dldco ' 266 14 

RMU Hen a's 6 icieia tla.s oinla' el sib gels Go wae eee eieleie de oe 411 95 

TIN Ss en Se ran einfaiere tate g Rial dain s ai eoea lone 21 46 

MT eyo lic Pea RL coe cd ulcle Sond veer as 8 50 
MATIN 8s Sok ete phir Sin io he Vi dew aN Te gale sao eles 4 64 

“ $4,273 26 

NERA hg pint a oke, sic ty siete at S's, g4Ag aseils Sipipie’s 1,726 74 

Se Total... PR Cos ane: $6,000 00 

e WILLIAM O’HANLON, 
Treasurer. 



ReEporT OF THE DiRECTOR. 

PETER COLLIER, A. M., M. D., Ph. D. 

To the Board of Control of the New York Agricultural Haperiment 

Station: 

Gentlemen. I herewith sumbit the eleventh annual report of — 

_the experiment station for the calendar year 1892. 

The report of the executive committee of the board of control 

will show what has been accomplished under their direction dur- 

ing the past year in the completion of the new chemical labora- ' 

tory and in building of an icehouse, cold-storage rooms the con- 

struction of an ice-pond, and in the necessary repairs and improve- 

ments to buildings, fences and roads. Their report presents also 

their opinion as to what additional facilities are demanded in 

order to render the work of the station of still greater value to the 

farmers of the State. ; 

Bulletins Published During the Year 1892. 

During 1892 there have been distributed eleven bulletins con- 

taining an aggregate of 336 pages, upon the following subjects: 

Bulletin No. 38, January, 1892.— Oyster shells as food for laying 

hens. } 

Bulletin No. 39, January, 1892.— Feeding experiments with poul- eh 

try; skim-milk for growing chicks; feeding tallow to hens; feeding 

salt to hens. | 

Bulletin No. 40, March, 1892.— Black knot on plum and cherry. — 

Bulletin No. 41, April, 1892— First, influence of copper com- 
pounds in soils upon vegetation; second, spraying with fungicides 

for prevention of potato blight; third, analyses of materials used in : 

spraying plants. : 
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Bulletin No. 42, May, 1892.—Analyses of commercial 

fertilizers. — | 

Bulletin No. 43, June, 1892.— Experiments in the manufacture 

of cheese during May. 

Bulletin No. 44, August, 1892.— Strawberries. 

Bulletin No. 45, August, 1892. Experiments in the manufac- 

ture of cheese during June. ‘ 

Bulletin No. 46, September, 1892.— Experiments in the manu- 

facture of cheese; Part I, experiments made during July; Part UH, 

experiments made during August. | 

Bulletin No. 47, November, 1892.— Experiments in the manu- 

facture of cheese; first, experiments made during September; 

second, experiments made during October. 

Bulletin No. 48, December, 1892.— Some bean diseases. 

The Farmers’ Institute Bulletin. 

In addition to the above regular bulletins there was prepared by 

_ the director, at the request of George T. Powell, director of the 

farmers’ institutes, an address upon the subject, “What is the 

New York Agricultural Experiment Station doing for the 

Rarmer?” which address was delivered at the institute held at 

Auburn, and was afterwards printed and distributed widely at 

the remaining institutes held about the State. 

| ‘The result of such distribution has been manifest in a very great 

increase in the requests of the farmers for copies of those bulletins 

and reports which contained information concerning matters of 

- special interest to them, and in certain cases appears to have been 

the first evidence to many of our farmers that such an 

institution as the New York Agricultural Experiment Station — 

existed. 

It has appeared desirable, therefore, to reproduce this bulletin 

. , in order that our farmers may know what work is being done in 

their behalf and that they may avail themselves of whatever of 

eB benefit there is to them in these investigations continued now for 

__ the past twelve years. 

2 
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WHAT THE NEW YORK STATE AGRICULTURAL EXPERI- 

MENT STATION IS DOING FOR THE FARMER... 

An address given at the Farmers’ Institute, held at Auburn, by Dr. PETER | 

COLLIER, Director N. Y. Agricultural Experiment Station, Geneva, N. Y. 

The New York Agricultural Experiment Station. 

June 26, 1880, an act was passed establishing an agricultural 

experiment station, the object of which was set forth in section 

1 of the act whiclk reads as follows: “For the purpose of pro- 

moting agriculture in its various branches by scientific investi- 

gation and experiment.” 

Some little time was expended in the selection and purchase of 

a suitable location, the result being that upon February, 1882, a 

deed was executed transferring to the State of New York approxi-- 

mately 125 acres of land near the village of Geneva, Ontario 

county. ‘The experiment station therefore is now in the eleventh 

year of its active life. 

During all these years it has regularly published an annual 

report which in addition to the many bulletins which have been 

issued, have enabled all who have chosen to avail themselves of 

these publications to possess constant information of the work 

during all these years of its existence. 

It is, however, a matter rather for regret than surprise that 

comparatively few of our farmers are in possession of this infor- 

mation which by careful experimentation and constant labor is 

obtained for their benefit by those engaged in the work of the 

station, and questions are constantly asked at our farmers’ insti- 

tutes which seem to prove that the objects, aims and results of 

the work at our experiment station are by no means as clearly 

understood by our farmers, for whom directly this work is being 

done, as they should be, and the director of the institutes has 

therefore thought it best to request Dr. Collier, the director of 

the station, to present briefly a statement of the work of the 

Agricultural Experiment Station. 

Personally I can say from a more or less intimate knowledge 

of the various lines of work being carried on at the station that, 
? yy 
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at this juncture in our agricultural experience when farmers are 

struggling in the toils of competition and are reaching out for 

knowledge and greater information to bring to their aid in farm 

management, the station is doing much practical and valuable 

work, which, if it could be more generally disseminated, and 

farmers would take more time to note, study more carefully and 

apply the carefully worked out results to their farm practice, 

would greatly benefit them and a larger measure of prosper- 

ity would attend their work. | 
In horticulture there were never so many difficulties to meet 

as at the present time, and the station is working upon these 

thoroughly, solving some very important questions as to the 

value of varieties, the treatment of the various fungus attacks 

upon them, the knowledge of which fruit growers can not afford 

not to be in full possession of. 

The work at the station along the dairy line has been no less 

important than others. Our cheese-makers in some localities | 

have been working at serious disadvantage for years under the 

impression that by removing a portion of the butter fat from 

milk in process of manufacture they were making a small gain 

| financially, which the station has proved during the past two 

years to be a mistake beyond all question of doubt. 

While farmers’ institutes and dairy conferences are being held 

in all parts of our great State to awaken farmers to the impor- 

tance of applying more skill and intelligence in all of their meth-_ 

ods, which is doing great good, the State has equipped and fur- 

nished the experiment station in the interest of a more prosperous 

agriculture, and firmers should awaken to the privilege and 

| opportunity which is theirs to make demands upon and use its 

- work to their especial benefit, and those who do not avail them- | 

selves of the knowledge that is being worked out in these 

various lines and apply it in their farming will certainly be forced 

sooner or later to abandon their farms. 

GEO. T. POWELL, 
Director Farmers’ Institute. 
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REMARKS OF DR. COLLIER. 

Director of the New York Agricultural Experiment Station. 

Ladies and Gentlemen.—I am greatly under obligations to nry 

friend, Director Powell, that he has given me this opportunity to 

appear before you at this time, and especially that he has been 

good enough to have assigned for me the subject upon which I 

am to speak to you, since had I chosen it myself it might seem 

as though I had made for myself the opportunity to perhaps boast 

somewhat as to the work which we have already accomplished at 

Geneva, and upon which we are at present engaged. 

As preliminary to what I may have to say, I desire at the out- 

set to state for the information of those who may not, perhaps, 

know about the general organization of the station, that it is 

under a board of control, consisting of ten members, the Gov- 

ernor of the State being at the head; and I would say that upon 

this board there have been at least three ex-presidents of the 

State Agricultural Society and many others equally prominent 

in agricultural matters. I would add that, while this board meets 

not infrequently, they have appointed from their number an execu- 

tive committee of six members, who meet every month, and to 

whom is regularly submitted a detailed statement of the work 

which has been carried forward in each department of the sta- 

tion’s work during the preceding month. Besides an auditing 

committee, composed of three members of the board of control, — 

make personal examination of every item of expense incurred. 

It may therefore be taken for granted, I think, first, that there is 

no wasteful expenditure of public money, and also that the work 

upon which we are engaged at the station is such as will com- 

mend itself to the critical judgment of all those who may investi- 

gate it as being directly in the line of that work for which, by - 

the act of incorporation, the station was established, and directly 

calculated to render invaluable service to the farmers of the 

State, for whom directly these investigations sve boing ~*-~ned 

and carried forward. 
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In presenting, therefore, at this time, as I shall do, a necessarily 

brief mention of the several items of work which have been 

_ accomplished in the several divisions into which our work naturally 

divides itself, it is obvious that I can not stop to enlarge upon the 

importance of many, if any, of these, nor dwell upon the amount 

of labor and time spent in each investigation before satisfactory 

conclusions have been reached, but I shall give the volume and 

_ page of each annual report or the number and page of each 

bulletin where all the data concerning each investigation has been 

carefully recorded, so that whoever of you may be interested in 

any particular matter may, by application to the station, possess 

such ‘bulletin or report, provided that they are not already in 

- your possession as they should be. 

As evidence of the rapidly increasing interest among our farm- 

ers in the work of the station, the following statement of the 

_ clerk and stenographer (Mr. F’. E. Newton) is submitted.- Besides 

the mailing of bulletins and circulars, which now amounts to a 

daily average of over 350, the number of letters written, of which 

copies have been kept as worth preserving, will show the increase 

in the correspondence of the station since its establishment: 
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upon our bulletin mailing list, and this number could be without 

effort quadrupled were the means at hand to meet the expense of 

printing and mailing such increase in number, since, as will,be — 

seen, we at present average not more than one to every fifty of 

our farmers. Applications for the bulletins of the station increase 

daily. Eleven bulletins have been issued during the present year, 

aggregating 333 pages, and the demand for publications and for 

advice on all matters pertaining to agriculture gives conclusive 

testimony that the work of the station is rapidly becoming more 

and more appreciated by the people, and by the increased dissem- 

ination of its publications rapidly increasing in value to the farm- 

ers of the State in whose behalf directly the work is being done. 

The value of the agricultural products in New York amount in 

the ageregate to at least $130,000,000 and probably to $150,000,000 

annually, or upon an average from $340 to $400 a year for each of 

our 380,000 farmers. 

The leading crops of New York are equal in value to 5.7 per 

cent of the total production of the United States; the farm ani- 

mals to 5.8 per cent; number of milch cows to 9.7 per cent; while 

their value is 12.4 per cent of the value of all the cows in the 

United States. 

It will be seen, therefore, that our State is not only in name 

but in comparison with other States, the Empire State, and that 

the work of our experiment station is one of the most important z 

factors in enabling us to retain this proud pre-eminence. 

When we consider the great diversity which exists in our Stata 

in soil, climate and in the character of its agricultural products, 

it is doubtful whether New York is surpassed by an equal area 

upon the globe. 

Tt would appear most desirable therefore that everything should 

be done which may enable the station, now for ten years estab- 

lished, to carry forward the work of investigation and accomplish 

that purpose for which it was organized. ‘3 | 

It is gratifying to observe that for ten years the average acreage 

* yield of the principal farm crops in New York has, in every crop, ~ 

exceeded the average of the New England and Middle States. 
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In 1888 the principal farm crops had an acreage of 8,967,318 
~ and a value of $121,333,857, while all the New England and Mid- 

dle States, without New York and Pennsylvania, had an aggregate 

acreage of 8,912,378 acres, and their products were valued at 

$121,298,366; somewhat less in area and in value than New York 

alone. | 

The New England States and the Middle States excepting New 

York and Pennsylvania, have in all nine experiment stations. 

Had New York a number proportional to its acreage of cultivated 

land it would have eleven. Had it stations in proportion to- the 

aggregate value of its leading crops, it would have twelve. 

The following table presents a comparison of certain of the agri- 

cultural statistics of New York with the New England and Middle 

. States, excepting Pennsylvania, an examination of which may sur- 

prise many who have not had their attention directed to the 

matter. 
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But not only is our. State imperial in its extent of area and 

the aggregate of its productions. but also, and this is a most 

pertinent point of the discussion, in the great diversity of its 

~ agricrltural products. 

‘William C. Barry told us in his address as president of the 

Western New York Horticultural Society, that there were in 

~ New York 438,350 acres in vineyards. That in 1889 the grapes 

sold in New York amounted to $5,012,215, and those of Cali- 

fornia to $4,745,097. New York equals sixteen per cent more. 

’ Our dairy cattle numbered January, 1892, 1,552,217, valued at 

$40,637,041, nine and one-half per cent of the total number and 

_ eleven and one-half per cent of the aggregate value of all the 

dairy cattle in the United States. 

It is estimated that the capital invested in the dairy industry 

in the State of New York is $400,000,000. ; 
For simply protecting the products of this industry the sum of 

$95,000 has been placed upon the appropriation bill. 

As to all police supervision, we may say in the words of Burns, 

“what's done we partly may compute, we know not what’s 

resisted.” But with all which has been accomplished by this 

expenditure we will all agree that it has not brought substan- 

tial relief to the dairymen of our State in increased prosperity 

and enhanced prices. 

We do not wish to be understood as objecting or even offering 

to object to this appropriation of $95,000, but to our minds it is 
clear that had an equal sum been expended in educating and 

informing our dairymen as to the details and the economies of 

_ their business, we feel confident that their products might bid 

_ defiance to oleomargarine and all its allies in our markets, and 

; this dairy industry instead of being depressed might soon become 

one of the most profitable industries of the country. 
Let us briefly point out how this may be accomplished. 

We have, mainly as gifts outright to the State from the several 

4 breeding associations of the country, one of the finest herds of . 

 éuitle ever brought together, consisting of: Five Holsteins, five 

p Avstires, four American Holderness, six Guernseys, five Jerseys, 

4 three short horns and five Devons. 
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These came from herds in New York, Pennsylvania, Vermont, 

Massachusetts, Connecticut and Rhode Island, and are all regis- 

tered animals of the finest blood. They are fed the same food, receive 

the same care, and yet in cost of production of milk the best is 

to poorest as 100 is to 162, while in cost of production of butter 

the best is to the poorest as 100 is to 196, while one may be 

among the least profitable for milk and among the most profitable 

for butter production. « 

The annual average of our dairy cows in butter is from. 125 tc 

127 pounds, but we have the report »f one dairyman whose herc 

averaged last year 394 pounds of butter per cow, and he explains 

why it was not fifty pounds more, and says his herd for the pas 

sixteen years has not failed to yield him an average of 300 pounds 

per cow and a net profit of. over fifty dollars each per annum. | 

On the other hand, we find that seventy-iive per cent of the cows 

in one of our best dairy sections of the State have not paid their 

cost. 

We have proved at the experiment station at Geneva that 

milch cows gave back in the liquid and solid manure a value in 

fertilizing constituents, nitrogen, potash and phosphoric acid 

equal to seventy per cent of the market value of the feed fed the | 

animals, and that three-fifths of this was in the liquid portion. 

Now the milch cows of this State annually consume, at thirty-six 

dollars each, $56,000,000 worth of food, seventy per ent of which 

is $39,200,000; we have besides 1,462,872 horses, mules and oxen 

costing quite as much more, as also 2,234,747 sheep and hogs. It 

is safe to estimate the manure made apon the farms of this State 

at $100,000,000, of which it is also safe to estimate that one-half 

or two-thirds is allowed to waste. 

If we can impress our farmers with the importance of thir 

single point in their practice we shall have repaid many hundred- 

fold all the expense of our experiment station. 

We have sought to impress these facts upon our farmers by 

‘ means of a colored chart which gives the relative amount of these 

fertilizing and food constituents in the several farm products and 

cattle foods. These charts have been distributed to yranges 

“yh 
® 
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agricultural societies and farmers’ clubs throughout the State, 

and have been ordered by stations of several other States for 

distribution in those States. | 

In connection with this subject it is well to mention that we 

annually buy in this State $4,000,000 or $5,000,000 worth of com- 

mercial fertilizers, and through the supervision of this business 

on the part of the experiment stations uf the country it has 

resulted that in their purchase of $4,000,)00 worth of these 

products, the farmers of this State are able to save at least 

$6,000,000 annually. 
This may appear a paradox but it is literally true, since such. 

has been the improvement in quality and reduction in price 

of these commercial fertilizers during the past twenty ycars, that 

the farmers of to-day can for $4,000,000 buy the same eggregate 

of nitrogen, potash and phosphoric cid, for which they would 

have had to pay $10,000,000 or $11,000,000 twenty years ago. 

While business competition has been largely the cause of this 

improvement in quality and reduction in price, such competitior 

has arisen through the increased information concerning these 

‘products which the experiment stations have diffused among the 
* 

people. 2 

A delegation of grape growers visited the station lately to con- 

- fer with reference to certain diseases of the vine, foliage and fruit, 

2 
3 
} 

which were putting in an appearance in the vineyards. As evi- 

dence of the amazing rapidity of these invasions of disease, one 

gentleman who had inspected a diseased vineyard in one section 

of the State reached home on a Saturday, ana carefully inspected 

his vines to see if this new disease had eppeared in his own yine- 

yards, and said that he easily carried in une hand the vines and 

leaves he found infested, but the following Monday, as he said, a 

- hay rack would not have held the diseased vines, so rapid had 

—— ees 

uf 
2 

Psa, | ae ae 

been the progress of this disease. 

The gooseberry as is known has largely disappeared from our 

market owing the mildew, and yet at the experiment station 

we have for successive years grown it absolutely free from any 

trace of mildew upon either foliage or fruit. 

OAM 



20 Rerort oF THE DIRECTOR OF THE 

Many have doubtless heard of how suddenly the black-knot 

invaded and destroyed several thousand plum trees for Mr. George 

T. Powell, apparently free one year before; and yet after half a 

century of the ravages of this destructive pest of the fruit grower 

it is but recently that its true character and life-history has become 

known and the means of its destruction determined. 

Another line of investigation has been developed within recent 

years and it is found that many of our prevalent diseases, in both 

the animal and vegetable kingdoms, are due to minute forms of Jife 

now known as bacteria; not only this but many of the commonest 

phenomena of farm life are found to be attributable to these 

bacteria. 

Agricultural science need never lack friends so long as the 

memory of Pasteur and his achievements remains. It may be 

recalled how not many years ago a unique consignment passed 

through this State consisting of two car-loads of silk-worm eggs 

en-route from Japan to Italy, valued at $250,000, the commercial 

result wholly of Pasteur’s investigations. 

In carrying forward the work for which the station was organ- 

ized, it is obviously impossible to enter upon every line of investiga- 

tion at once, but it is equally clear that “no branch of the agricul- 

_tural industry ” is to be permanently denied the benefits which may — 

follow scientific investigation and experiment.” It is obvious, 

therefore, that such a station, if it is to accomplish that for which 

it is established, must gradually reach out into new fields of 

inquiry, extend its researches into new branches of agriculture, ané 

be prepared to meet new problems which are constantly presenting 

themselves to the farmer; in short, it must be a growing institution, 

and must be constantly presenting its needs for the means of such 

development. f 

During the past four years the Legislature has generously 

responded to these demands, and the increased work done appears 

to have met the cordial approval of those who have been cognizant 

of the work, and for whom directly it has been done. We know of 

no expenditure of public money which can result in greater 

pecuniary return to our people. 

~ 2d 7.5 2 
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We need hardly say that for the work of such investigation as 

the demands of modern agriculture have forced upon us, there is 

need for the highest skill which the State can secure. For the 

solution of the problem of that silk-worm disease, now known as 

Pebrine, the president of the French academy selected his most 

esteemed pupil and friend. The results secured at our experiment 

stations, the lessons taught by those who are engaged in these 

investigations, are to be at once carried into practice by those of 

our farmers who seek guidance and counsel from these stations, 

and the very best service which can be rendered is none too good | 

for the important work, and for such service we must expect to pay 

as liberally at least as do our colleges, universities and private cor- 

porations for similar service. 

Before proceeding with a detailed enumeration of the work 

which has been accomplished thus far, and I shall confine myself 

to those years with which I am naturally most familiar (though 3 

at this point I wish to add my testimony to the excellent work 

done under my predecessor, work which gave the station an 

acknowledged and honorable position both at home and abroad 

‘and laid ample foundation for the more extended work which has 

been entered upon during these later years of its existence); it has 

occurred to me that perhaps it would be well to select at first cer- 

tain features of the work already accomplished in each of the 

_ branches of our labor and explain their necessity and importance, 

leaving the reader of the reports and bulletins to examine ait leisure 

4 equally valuable investigations for which there is no time for 

special mention at this hour. 

I would first call your attention to the investigations which 

_ have been carried forward at the station in connection with the 

_ production of milk, butter and cheese. We have several indi- 
viduals of each of the seven leading dairy breeds of cattle and , 

" every problem connected with the important industry we are 

endeavoring if possible to satisfactorily solve in our work. 

In this connection and as evidence of the magnitude of the 

_ work we have undertaken I would quote from one of the most 

eminent among those who have also given much attention to the 
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solution of these problems. During a recent visit to the station 

and in speaking of this work he remarked: “ Well, Doctor, the 

truth is that we don’t as yet know anything about milk;” and 

yet while this surprising statement doubtless he would materially 

modify, the fact remains that it was not far from the whole truth. 

For results thus far secured I must refer you to the numerous 

bulletins which have been issued giving the results of our work. 

Concerning ensilage we have by careful feeding experiments 

found that milch cows digested 334 pounds of food constituents 

in a ton of fresh orchard grass, and 318 pounds of the same con- 

stituents in a ton of such ensilage aS we make at the station, so 

that it is entirely practicable to feed dairy cows during the entire 

fall, winter and spring upon what is nutritious as is fresh 

orchard grass. The cows of a winter dairy therefore may be 

kept upon a ration practically the same as that of summer when 

our meadows and pastures are at their best. 

Chemical Work. 

The chemical analyses are mainly connected with the following 

lines of work: 

First. The comparison of dairy breeds of cows with reference 

to production of milk, butter and cheese. (Tenth Annual Report, 

pp. 28-121, 299-887.) 

Second. Experiments relating to the manufacture of cheese. 

(Tenth Annual Report, pp. 221-295.) 

Third. Analyses of commercial fertilizers according to the 

provisions of the New York State fertilizer law. (Tenth Annual 

Report, pp. 404-456.) 

Fourth. Miscellaneous analyses, including a great ini of 

substances. 

In the year 1890-91 the number of separate chemical estima- 

tions actually performed reached nearly 15,000, and in the Mis 8 

1891-2, it is much larger. Bye 

Some of the more important results reached in connection with — 

the investigations are stated below. | 

Comparisons of dairy breeds of cattle with reference to produc- 

tion of milk, butter and cheese. i 
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The results presented below are not yet complete but represent 

the first period of lactation for from one to four animals of each 

breed: | 

5 a] 2 e 

g S E z 
Z a 8 B n ° ke io ” 2 

B 5 = iC SO aI 
<{ a 1) ee a a 

Cost of one quart of milk........ $0 0161 | $0 0166 | $0 0169 | $0 0165 | $0 0158 $0 0213 
Cost of one pound of butter....... 2303 2217 1470 2204 2261 1670 

' Cost of one pound of cheese ...... . 0724 0820 0661 0748 0695 0795 
Average monthly cost of food... 4 33 3 387 3 94 3 46 5 45 4 46 
Average monthly profit from milk 

_. attwo cents per quart .......... 1 05 05 72 "2 1 47 #28 
Average monthly profit from but- 
ter at twenty-five cents per pound 37 43 2 76 47 58 2 22 

Average monthly profit from ; 
cheese at ten cents per pound... 1 65 76 2 02 1%, 2 10 115 

In addition to the foregoing data, numerous details are given 

for each individual animal and for each breed in the tenth annual 

report in regard to the following points: 

(1) Amount of fat in milk. (2) Amount of fat lost in skim- 

milk and buttermilk. (83) Amount of fat recovered in cream and 

butter. (4) Yield of butter. (5) Pounds of milk required to make 

one pound of butter. (6) Pounds of milk required to make one 

pound of cream. (7) Pounds of cream required to make one pound 

of butter. (8) Per cent cf fat in cream. (9) Daily yield of milk 

and butter. (10) Monthly yield of milk, cream, skim-milk, butter- 

milk and butter. (11) Temperature and time of churning. (12) 

Size and number of fat globules. 

Results are also presented showing what. effect advance of the 

lactation period has upon the composition of milk and upon the 

yield of butter and cheese. (Tenth Annual Report, pp. 369-389.) - 

Experiments Relating to the Manufacture of Cheese. 

In the fall of 1891, eight preliminary experiments were made. 

In May, 1892, the experiments were continued on a more extended 

plan. Cheese has been made one week in each month from May 

to October at five different cheese factories located in Oneida, 

i Oswego, Jefferson and St. Lawrence counties. Fifty of these fac- 

* Loss. 
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tory experiments have been made. In addition, cheese has been 

made one week in each month for the same period at this station. 

Fifty-six station experiments have been made. In these 106 exper- 

iments, over 200,000 pounds of milk were used, representing not 

less than 1,500 different individual cows. The results may, there- 

fore, be relied upon as representing a very good average for New 

York State. Bulletins have been issued giving the results of these 

experiments month by, month. Since every sample of milk, whey 

and cheese in all these experiments was subjected to complete 

analyses, an enormous amount of analytical work has been done. 

The general purpose of these experiments was to learn all that 

was possible about the conditions that benefit and injure cheese. 

making. Among the many valuable and entirely new facts 

brought out, some of the more important are stated below. 

1. The amount of fat lost in cheese-making at factories aver- 

ages about five ounces for each hundred pounds of milk, and this 

is about eight and one-half per cent of the fat in the milk. The 

amount of loss is practically independent of the amount of fat in 

the milk, but is mainly dependent upon conditions of manufac- 

ture. Milk rich in fat can be made into cheese with a smaller 

proportion of loss than can milk poor in fat. The use of 

“tainted” milk may double the ordinary loss: 

2, About all of the albumen of the milk and a small amount of 

the caseine passes into the whey. Of the caseine and albumen 

together, there are lost, on an average, about twelve ounces for 

each hundred pounds of milk, which is about twenty-four per 

cent of the caseine and albumen in the milk. 

3. The average yield from 100 pounds of milk is about ten 

pounds of cheese. . 

4, Skimming milk, even as little as one-tenth, makes a marked 

difference in the composition of cheese, diminishing the fat and 

increasing the caseine. 

9. The amount of fat in the milk is a very accurate guide as 

to the amount of cheese than can be made from milk. | 

Other facts studied show the following points: (1) The average 

composition of factory milk, whey and cheese in this State and. 

variation in composition from May to October. (2) The relation — 
*® 
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of fat in milk to yield of cheese. (3) The influence of skimming 

milk and of adding cream upon yield and quality of cheese. (4) 

The influence of using high temperature, small and large amounts 

of rennet, of cutting curd soft and hard, fine and coarse, of aerat- 

ing and separating milk and of various other conditions is given. 

Analysis of Commercial Fertilizers. 

About 1,000 samples of commercial fertilizers have been collected 

from every portion of the State and nave been analyzed. Most 

of these results have been given in previous bulletins and reporis. 

Feeding Experiments.— Poultry and Swine. 

Feeding trials have been made with various coarse foods which 

have been and are often recommended for swine. 

Feeding experiments made with zoo0d quality of corn silage 

showed that the silage was fed at a loss except when forming only 

a small proportion of the ration. (Ninth Report, pp. 141-151. Bul- 

letins 22 and 28.) 

_Prickley comfrey could not be profitably fed to pigs. (Ninth 

Report, pp. 151-152. Bulletins 22 and 28.) 

Clover forage was not fed profitably except when forming only 

a small per cent of the total food. This refers to pigs fed in ¢ 

pen and not at pasture. When clover forage constituted only 

about twenty per cent of the water-free food in a ration the large; 

part of which was corn meal, it was profitably fed. (Ninth 

Report, pp. 154-156. Bulletin 28.) 

' Short feeding trials with sorghum and mangolds gave encour. 

aging results, and more extended trials are now being made. 

(Ninth Report, pp. 156-158. Bulletin 28.) 
The feeding of salt to pigs in small quantities has given good 

resnits when added to the rations usualiy fed, but with mangoids 

was of disadvantage. (Tenth Report, p. 205. Bulletins 22 and 28.) 

Analyses of pig manure from lots fed different rations have 

been made, indicating the value of solid inanure from every 1,000 

' pounds hogs to be raised from eighteen to nineteen dollars per 

mM year. | 

, 4 
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The results of experiments in feeding dry vrain food and foo 

soaked in water from eighteen to forty-eight hours are not yet 

ready for publication, but show little difference between the 

methods. 

Experiments are being made to ascertain how long young pigs 

can profitably be kept with the sow. 

Several feeding experiments have been made with pens of lay- 

ing hens, several feeding periods each extending through one 

whole laying season and one feeding period through two seasons. 

It wus found that while disease attended the exclusive or execs- 

sive feeding of corn meal, yet of two mixed grain rations that 

containing the more corn meal gave the best results in egg pro- 

duction except with the largest breeds when closely confined, 

when less corn gave better results. (Eighth Report, p. 61. Ninth 

Report, pp. 123-127. Bulletin 29.) 

When laying hens were fed an unusually large proportion of 

fat in their rations no disadvantage in laying was apparent se 

long as a fair amount of proteine was fed, but the period of moult- 

ing was delayed and lengthened, while moulting was hastened 

under a liberal feeding of linseed meal. (Tenth Report, p. 194-199. 

Bulletin 39.) 

Experiments in feeding salt to hens indicated that fine salt at 

the rate of one ounce per day for 100 fowls could be fed without 

injury. (Tenth Report, p. 200. Bulletin 39.) Experiments 
have shown that skim-milk can be profitably fed to srowiny 

chicks, chicks being grown to marketable age at cost for foud of 

less than five and a half cents per pound. (Tenth Report, pp. 139- 

198. Bulletin 39.) 

It has been found that oyster shells :an be used by the hens as 

a source of material for egg shell. JJardly any question has 

been the cause of more controversy among poultrymen during the 

last few years. (Tenth Report, pp. 182-189. Bulletin 38.) 

Experiments with capons have been made and are being con- 

tinued. 3 

Results of feeding experiments with capons made in 1891 are 

held for publication with those obtained in 1892 as the ate 

data will make conclusions more reliable. 
+h 
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Methods of preserving egg have been tried. (Tenth Report, 

pp. 201-202.) : 

Analyses of poultry manures from pens of fowls fed differently 

have been made. (Eighth Report, pp. 61, 62, 64.) 

About 500 determinations of specific gravity of hens’ eggs were 

made of fresh eggs, and those kept different lengths of time. 

(Seventh Report, pp. 65, 67, 68.) 

Analyses of many eggs were made. (Seventh Report, pp. 64, 

65, 68, 69. Eighth Report, pp. 61, 65.) 

A breeding experiment with fowls has been undertaken which 

will necessitate several years’ record before reliable conclusions 

can be obtained. (Ninth Report, p. 140.) | 

Investigations of Sorghum. 

| Many varieties of sorghum have been grown during last few 

years and the juices analyzed. Only the few to be recommended 

are retained. In all 289 varieties have been grown, many of 

them duplicated, however. Only about six of these are of value 

for this State. (Seventh Report, pp. 71-84. Eighth Report, pp. 

67-69. Ninth Report, pp. 162-168. Tenth Report, pp. 208-215.) 

Experiments in regard to the value of application of carbonate 

of lime to the soil on which sorghum is grown have been made. 

(Ninth Report, p. 168. Tenth Report, p. 210.) 

Twenty-one plats in field have been laid out for continued 

experiment with use of crude chemicals, the plats being treated 

each year. Record has been kept for three seasons, but results 

_ for several years will be necessary before enough data for valua- 

ble conclusions will be obtained. 

7 Horticultural Work. 

Special attention is given to the disease of cultivated plants. 

Some important results of this work may be outlined as follows: 

Nursery stock has been successfully treated for the leaf blight 

of plum and cherry, and encouraging results have been obtained 

in treating the leaf spot of pear seedlings. This nursery work 

was carried on in co-operation with the United States Depart- 

ment of Agriculture. (Results not yet published by the station.) 
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The station has also found a cheap and effective remedy for 

the mildew which heretofore has been so destructive to English 

gooseberries as to nearly drive them from cultivation. (Highth 

Annual Report, pp. 334, 335; Ninth Annual Report, pp. 284 and 

307; Tenth Annual Report, p. 475; Bulletin 36.) It has treated 

successfully the blight of potatoes. (Tenth Annual Report, pp. 

465-487), and has been experimenting with remedies for potato 

scab. (Results will soon be published in a bulletin.) 

A very destructive bean disease has been studied during the 

past season and the results published in an illustrated bulletin. 

(Bulletin No. 48.) It is found that the disease can be success- 

fully treated at comparatively small cost. The importance of 

this investigation will be seen at once when it is remembered 

that in 1880 nearly one-half of the dry beans produced in the 

United States were grown on New York farms. (The latest 

results of this work will appear in due time either in the next 

annual report or in bulletin form.) 

Experiments in treating the following diseases have also been 

made, namely: Apple scab, strawberry leaf-blight. (Ninth 

Annual Report, p. 270. Tenth Annual Report, p. 467. . Bulletins 

24, 36 and 44.) Celery leaf blight and stem rot and raspberry 

anthracnose. (Bulletin 36, Tenth Annual Report, p. 470.) The 

chrysanthemum leaf-blight which is quite troublesome to florists 

has been successfully treated. (Results not yet published.) The 

question whether copper compounds used in spraying have an 

injurious effect on the soil is also being investigated. 

Karly in the year an illustrated bulletin on black knot of plum 

and cherry (No. 40) was issued in which the destructive nature of 

the disease, its cause and the best means for its control were 

plainly set forth. 

Not the least important work in this line is the answering of 

numerous questions from every part of the State concerning the 

diseases of farm and garden crops, nursery stock, and orchard and 

small fruits, so that the station really serves the agricultural and 

horticultural interests of the State as a bureau of information oh 

these as well as other subjects. ’ 
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The horticultural work at the station is devoted chiefly to variety 

' tests of new fruits and vegetables. The orchards now contain 

of apples, 444 varieties, pears 140 varieties, peaches 108 varieties, 

apricots fifteen varieties, nectarines ten varieties, plums sixty 

-yarieties and cherries forty varieties. 

The vineyard contains 161 specimens of named grapes and 106 

seedlings not named. | 

It requires but a short time comparatively speaking to test ihe 

small fruits. Many varieties of these fruits have already been 

reported on and then removed to make room for new comers. 

(Eighth Annual Report, pp. 298--811; Ninth Annual Report, pp. 

259--280 : Tenth Annual Report, pp. 460--472; Bulletins, Nos. 24, 

36 and 44.) At present we are testing of strawberries, named 

varieties, 165; station seedlings not named, 400; eooseberries, 226; 

raspberries, sixty-six; blackberries, thirty-six; currants (red and 

white), twenty-two, and currants (black), ten. 

Encouraging results have been obtained in improving straw- 

berries by systematic crossing. Bulletins 24, 36 and 44; Eighth 

Annual Report, p. 307; Ninth Annual Report, pp. 274--276; Tenth 

Annual Report, p. 457.) The work of originating desirable varieties 

by systematic plant breeding has also been extended to other fruits. 

The results of testing these varieties of fruit are published each 

_ year in the station bulletins or in the annual report. 

Black knot of plum and cherry.—The disease of plum and cherry 

trees known as the black- knot has devastated the plum orchards 

in some of the oldest plum growing localities of the State. Its 

destruction in these places literally defies description, and riding 

through the country one wearies of the sight of black and dying 

trees. In some other sections of the State where the area devoted 

to plum growing is being constantly increased this disease is also 

increasing in prevalence and menaces orchards which have been 

brought into bearing at great expense. 

Some enterprising plum growers realizing that they could not 

afford to trifle with the presence of the black knot if they would 

preserve their orchards, by united effort secured the passage of the 

black knot law by the last Legislature. Since the passage of this 
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law every plum grower is enabled to protect his orchards from the 

invasion of this disease. 

At the time when this subject was being agitated the station — 

prepared an illustrated black knot bulletin for the purpose of 

presenting in a popular way the results of scientific investigation 

on this subject. In this bulletin the cause of the malady is plainly 

set forth and attention is called to the fact that there is no eure 

for the disease. It is stated that the germs of the disease are pro- 

duced in the knots in myriads year after year, that they readily 

float in the air and that when they are ripening every breeze pass- 

ing over an infected tree may carry away countless numbers of the 

disease germs and so spread the black knot from neighborhood to 

neighborhood. Burning the black knot is, therefore, advocated 

as the only practical way of preventing the disease. Attention 

is also called to the fact that the same disease which infests the 

- eultivated plum and cherry is also found on several species of the 

wild plum and cherries, and, therefore, the source of infection may 

be found in woodlands or hedgerows as well-as in diseased 

orchards. 

Gooseberry mildew.— Many people are not aware that English 

gooseberries far excel American varieties in size of fruit, and 

that many varieties are not only very large, but also very hand- 

some, sweet and pleasant flavored. Not only is it true that 

English gooseberries are better than curs but it is also trne that 

comparatively few of them are grown in this State. One great 

obstacle to the cultivation of these mammoth gooseberries in this 

country heretofore has been their susceptibility to a fungus @is- 

ease known as the gooseberry mildew. in experiments conducted 

at this station this mildew has been successfully and cheaply 

fought and the result is that English gooseberries are successfully 

grown on the station grounds year ufter year. The fungicide 

used for this purpose is a solution of potassium sulphide at the 

rate of one pound to thirty-two gallons of water. Fruit sprayed - 

with this mixture may be eaten without fear of any poisonous 

results. With the knowledge of good methods of culture and 

successful treatment of mildew we expect that taany people will — 

find the cultivation of English gooseberries profitable, and that 

ae s Sw 

ad, Pos “ae 

a . - 

Sis ees. 



" r z 

New York AGRICULTURAL EXPERIMENT STATION. 31 

the area devoted to this crop will doubtless be largely extended 

as a result of this station’s investigations in this line. 

Potato scab.— Probably all of the farmers of New York State 

know this old offender by the above name and do not need an 

extended description to enable them ro recognize its characters. 

But, possibly, few have stopped to think of ihe aggregate amount 

of tubers of marketable size that each year are debarred from the 

market on account of the scab disfigurations. No eareful esti- 

mate of the amount of annual loss thus occasioned can be here 

presented, but it certainly is immense. Recent investigations by 

experiment station workers in other States have demonstrated 

that the scab is caused by a fungus parasite. Experiments in 

preventing this disease have been conducted by this station during 

the past season, some with partial success, some with total 

failure. A bulletin on this subject soon to be issued will discuss 

quite fully the measure of success attained in some cases and the 

reason for failure in others and will present some valuable hints 

on the prevention of this disease. 

The potato blight, which is the primary cause of a blight of 

the vines and a dry rot of the tuber frequently followed by soft 

rot has been successfully and profitably treated at this station 

by using Bordeaux mixture applied in the form of a spray three 

or four times during the summer. ~A good pump and the Vermurel 

nozzle are believed to be necessary to secure the best results. 

The treated plants this year gave an increased yield of forty 

bushels per acre, as compared with the untreated plants. At 

sixty cents per bushel this means an increase of twenty dollars 

per acre in the value of the crop. The cost of labor and «f mate- 

rials for four applications of the Bordeaux mixture was at the rate 

of seven dollars and eight cents per acre, leaving a net gain of 

sixteen dollars and ninety-two cents Der acre apparently due to 

the spraying. 

Bean anthracnose.— Probably few people even in the bean 

‘ growing districts realize the extent and importance of the bean 

- crop in this State. In the last annual report of this station the — 

iS 

director called attention to the fact that but a few years ago New 

York State produced nearly half (over forty-two per cent) of 
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the total product of dry beans in the Onited States. If disease, 

therefore, eats away but a small percentage of this yield the 

aggregate loss to the State must be thousands of dollars annually. | 

The fact is that many bean fields are invaded by disease every 

year and the owners do not know it. Unless the loss is large 

they may not realize that the yield is less than it onght to be. 

Bean anthracnose is one disease which*%ofien vauses serious damage 

to the bean crop. It frequently is called “bean rust,” but bean 

rust is a different disease. During the past year the station has 

been investigating some of the bean diseases. It has found that 

the anthracnose may be largely prevented and bulletin 49 tells 

how and why. It is there stated that the disease is due to a para- 
site which lives over winter in the seed, and that the selection of 

good seed is very important. It tells how the disease may be 

recognized, and gives the formula for a fungicide which has been 

used with good results in treating bean anthracnose. 

EXTRACT FROM POSSIBILITIES IN FRUIT GROWING IN 

NEW YORK STATE. 

By 8S. D. WILLARD, Vice-President, Western New York Horticultural Society, 

“While considering the ‘ Possibilities in Fruit Growing’ we 

should not forget. the work being done directly in the interest of 

the fruit grower at our experiment station. 

“At no other place in the United States can there be found so 

large a line of varieties of fruits of every description, from the 

strawberry up to the apple, all being tested with special reference 

to hardiness, productiveness, ability to resist disease and quality 

and other essentials especially adapted to the wants of the com- 

mercial fruit grower or amateur. . 

“Are you desirous of knowing more of the habits and value of 

different varieties of strawberries? It will be strange, indeed, if — 

out of the 600 varieties you can there find in fruit, your curiosity — 

can not be satisfied. 

“Tf interested in the culture of the gooseberry, you can take your 

choice from 250 sorts; or, if time will admit, study the character- ss 
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istic of 450 varieties of apples, besides some 600 other varieties 

of pears, peaches, plums, cherries and other fruits. Such a field 

for observation can be found nowhere else, and deserves a degree 

of consideration from the hands of those interested in horticulture 

not yet given it. 

“As in ‘the line of our possibilities’ comes the question of how 

best to succeed in the fight as against insect life, fungus and plant 

diseases of every nature. 

“We reply: These subjects are receiving their full share of 

attention also at our experiment station, and in the near future 

the intelligent fruit grower of New York State, we believe, will 

find every difficulty of this kind easily overcome by carefully read- 

ing the bulletins and putting to a practical test such information 

as may be found in them.” 

REMARKS BY MR, F. E. DAWLEY, 

Secretary of New York Poultry ~ociety. 

Director Powell, Ladies and Gentlemen.—I wish to call the 

attention of our friends to the great practical value of the work 

which is being done at the Geneva station. The execution and 

enforcement of the fertilizer control law, as spoken of by the 

doctor is saving to the consumers of commercial fertilizers in 

this State thousands of dollars annually. It has driven all the 

goods that were being sold at a great advance over their actual 

value out of our markets, and to-day we can buy fertilizers with 

about as much assurance as we can sugar. Speaking of sugar 

reminds me that many careful and exhaustive experiments have 

been carried out at the station in this line also. Our citizens 

who have been growing sorghum have been cheered and encour- 

aged by the director, and the growing of sugar beets experi- 

mentally to learn in what sections they contain the most sac- 

- charine matter has been encouraged. I predict that at some day 

not far distant we will be consuming in this State fine granulated 

sugar grown upon our own lands. Some of the best growing 

experiments in my own county (Onondaga) have been very flat- 

tering, and I have learned within a few days that a great fac- 

oO 
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tory is to be erected there next season to manufacture beet 

sugar on a large scale. The company is already formed, and 

I understand that many acres of beets are contracted for. 

Mr. Powell has referred to what the doctor said relating to the 

fruit, grain, stock and dairy departments. It would richly pay 

any of you dairymen especially to visit the Geneva station, if 

only to see the excellent herd of cattle of seven leading breeds 

which are there under experiment. And let me exhort you to 

send for the bulletins and study the cattle feeding experiments, 

for you can not help being profited by so doing. I wish I had an 

hour to tell you farmers what they are doing for the poultry inter- 

est up there. We must, before we can appreciate what these 

poultry experiments amount to, know that the farm hen is a 

great factor in our agriculture. At a recent meeting of the but- 

ter, cheese and egg dealers of the country, statistics were pre-— 

sented showing that the poultry sold in 1891 amounted to more 

than $1,000,000 and the eggs $200,000,000 more, or $300,000,000 

for the poultry product of that year. Aside from this we are 

importing nearly $3,000,000 worth of eggs each year. Now to be 

brief, the average cost to the farmer to raise a chicken is about 

nine cents a pound, as near as I can figure it, but at the station 

they have raised broilers for five and one-half cents per pound. 

Their bulletins tell you how you can do it, too. At the recent 

poultry show at Madison Square Garden the Geneva station was 

awarded the first prize for their splendid exhibit of capons, which 

exhibit received most marked attention from all in attendance at 

this grand exhibition. The feeding of oyster shells to help fur- 

nish the shell of the egg has been carefully experimented on, and, 

as the shell is about ten per cent of the whole egg, you can 

readily see how necessary it is that we know whether this form 

of lime is,gof value or not. The experiments which they have 

made regarding the feeding of clover hay to fowls are, I think, 

the most valuable to poultry breeders and farmers who keep 

fowls of any poultry experiments that have been made. I know 

many breeders who took up this line of feeding as soon as the 

station recommended it, and they have saved hundreds of dol- 

lars by doing so. When we remember that practically no scien-_ 

Miter sans ie. 
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tific research had been made in this line we may know that the 

work was very tedious, and many experiments had to be carried 

on for comparison and verification, and we may well be proud as a 

State of this work in which our station has been the pioneer. 

The cordial indorsements of the work being, done at the sta- 

tion by those so well known throughout the State as are Messrs. 

Powell, Willard and Dawley, is sufficient evidence, were all else _ 

lacking, as to the practical as well as scientific value of our inves- 

tigations, the results of which should be in the possession of every 

farmer of the State in whatever branch of agriculture he may be 

engaged. 

Agricultural Experiment Stations of Europe, New England 

and New York. 

In my last report I presented certain statistics setting forth the - 

extent of the agricultural industries of New York, as compared 

with the New England and Middle States, excepting only Penn- 

sylvania, from which it appeared that New York exceeded all the 

States by six-tenths of one per cent in the acreage of its leading 

crops, was slightly in excess of all in the aggregate value of its lead- 

ing crops; that the number of farms and of farmers in New York 

was over eighty per cent of those in all these States, and that 

while upon an average in these Stafes but ‘ifty-four pér cent 

of the land was in farms there was seventy-six per cent of the 

area of New York in farms. | 

In advancing these great interests by scientific investigation 

and experiment, New York has by no means been unmindful, but 

if our State should provide for such work in proportion to what 

has been done in these New England ind Middle States, it should 

annually appropriate for experiment stations, if in proportion tc 

| its number of farmers, $145,542; and if in proportion to the valne 

of its crops, $181,792; and if in proportion to its acreage in crops, 

$192,123. . 

The following table shows by comparison how the several yov- 

ernments of Europe have provided for advancing the intelligence 

and welfare of their agricultural classes by means of scientific 

investigation of the constantly increasing number of practical 

_ agricultural problems. 
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New York AGRIoULTURAL EXPERIMENT STATION. BT 

If we even include Russia with its vast territory, much of which 

is wilderness, these countries average one experiment station for 

every 12,902 square miles, and in proportion New York should 

have four stations. y 

If Russia be excluded the average is cne station for every 4,702 

square miles, and thus proportionally New York should have ten 

stations. ; 

In respect to population, these countries, mcluding Russia, 

have one station for every 1,208,436 of their people, and in pro- 

portion New York should have four stations, while, if we exclude 

Russia, the remaining countries have one station to each 886,260 

of their population, and in proportion New York State should 

have six experiment stations. 

From the annual reports of the several New England and Middle 

States the following table has been prepared which gives the 

income of the several stations and the aggregate amounts paid 

by each for salaries and for labor; and it will be seen that while 

the New York station expends for syaiaries no more than the 

average of these other eleven stations, it expends nearly four 

times the average of these eleven stations for labor and while, 

on an average, the expenses for labor are only twenty-four per 

cent of the amount paid by these stations for salaries, the New 

York station pays for labor 91.6 per cent as much,as is paid for 

salaries. 

The expenses of the fertilizer-control station consist largely in 

the skilled chemical work of making analyses. 
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New York AGRICULTURAL EXPERIMENT STATION. 39 

THE INVESTIGATION OF THE SEVERAL BREEDg 

OF DAIRY CATTLE, WITH KEFERENCE TO THEIR 

RELATIVE VALUE IN THE PRODUCTION OF 

MILK, BUTTEK AND CHEESE. 

In reference to this important investigation, I can but repeat 

the words of a former report: 

The investigation of this problem planned at this station has 

from the first been upon lines clearly laid down, confident that 

in no other way can a satisfactory conclusion be secured, and 

it is along these lines that it is intended to continue until an 

accumulation of testimony shall have been secured sufficient to 

reconcile many at present apparently contlicting opinions to con. 

firm many others which appear to be conclusive, as also to deter: 

mine many questions intimately associated with the leading 

problems, concerning which at present no rule of practice exisi:+ 

founded upon well ascertained experimental data. 

Of such immense practical importance is this investigation and 

of such scientific interest that it has been entered upon and carried 

forward with as little delay as possible, and so manifold and 

intricate are the questions involved in its discussion that a speed) 

-_ 

conclusion of the whole matter can only be hoped for as the resul. 

of prolonged investigation. 

In the following pages is presented additional data secured 

since the publication of the last report, a general discussion of 

which will be reserved until it has been presented. 

The following table gives the names of the several animals unde? 

investigation, their breed, date of birth, and dates of calving. 
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Iving, first’ calving second) Galea fe third calving, first jcalving. second] calving. thir 
NAME OF COW. : When born. period of period of eriod of 

lactation. lactation. actation. 

AYRSHIRES. 
Queen Duchess ........eeeeeeee: Feb. 21,1888 | July 24, 1890 | Nov. 24,1891 | Dee. 6, 1892 
Junietta Prerless, 2... .cseeees July 26 188% | Feb 4,189! |] May 2. 1892] ..... oe pom APY. 
Manton ‘Belle nbs. teci.ces oe ces es June 16, 1*88 | Dee. 11, 1590 ec. 29.1891 | Nov. 21, 1892 - 
MISS HVOW DUN ehuee te ited dcccelae March 1, 1888 | Feb. 5, 1890,/] Feb 18, 1891 | J.) .. eye ive ue 

JERSEYS. 
GLUGEEDIOOM  easinaceitsicscelnaes April 6, 1888 | Sept. 9. 1890 | Feb. 29. 1892 | ........... vues 
Countess Flavia ..........eeeee- May 14.1888 | Ap il 19, 1890 | Nov. 14, 1891 | Nov. 12, 1892 
Barbara UGo\.. ile se es Aug. 18, 1888 | Aug. 29, 1890 | April 11. 1892 | ....... aes Biwles 
AOE RS OATOM Ge as ich disp stiles cae SADE 1S TBO sh 50's Sele ssone a's wre one felteiete pieieiora eat foment eet eee 

AMERICAN’ HOLDERNESS. 
Nellie 620 oi wince tyes cere ve shoes Aug. 10, 18°8 |} Sept. 13, 1890 | Nov. 26, 1891 | Dec. 12, 1892 
LA PIOOUN sci ie vcs. cles sioldla cclee's Aug. 15, 1888 | Sept. 25, 18:0 | May 17, 1892] ....... eale blpiaiate 

GUERNSEYS. 
Rosette Ford ..........eseercess May) «10,1888 | Nov. 14, 18907]. us. .ees cas oeeenieie eet sae tia ote 
COVE cee at seis Cian bewkeets Aug 25,1888 | Dec. 7, 1890 | Dec. 8, 1892 | ......seeeceees 
Btels Select: oo ii cise nwee seas voles MEQ, BIRO.) oe, cieie ctilele 6 wiv ott otereue ta ere Milly ones ein il Meteks aan anna Bat - 
Madame Select......ssssccccoess March’ :3, 2889 | 25 sia tenia sle'uiels Oct. ~ 13; 1892: ews Jeet aateies 

DEVONS 
OTOH ee side clabtlabe nic era ciwiaite elle plete March 5, 1888 | March 7, 1891 | June 30, 1892 | .......seeceees 
Genevie’s Gift 2. cc... ee cc cae Sept. 19,1889 | May 15, 1891 | Oct. 30, 1892 | .......68. Leer 
Artalia ...c.eeeee mieten Visinen as Jany 12, .18893) (Dec. 24 )1891 tise ts cisins « 0.631 teeta Aahe 

HO.LSTEIN-FRIESIANS 
RUBEN eis ¢ > 1h e's e aelve wiule naviakee ds June 22,1888 | July 16,1890 | Aug. 28, 1892] ..... Sian eos vhs 
SOT eA DE eis Soa )e palaces. cik es April 2, 1°88 | May 24,1890 | May 23,1891 | Aug 4, 1892 
Netherland Constance.......... July (17, 1890 | Oet. C18 192 [evict ew eae wo ande meer een 
BOBUtY PICA LO. fais sevee sss veda [Mp editws-eutsvens April 5, L892) |r. yeas e's < okese ne erntenan ee 

SHORTHORNS. 
BSCLSV AULD ch vcs ee ph osicic de cues nie Nov. 18, 1889 '| May . 5, 1892.) ..ccccesccccus| weenssewenen vag 
Lady SPenCershi. cece. bie cle' Jan, © 9,51890 4) Octirn18):1892 0c 5).).eeis « ce.8 Cais iG) fn dditieres 

Quality and Quantity of Food Fed. 

The following table which is a continuation of a similar table 

in the tenth annual report, gives the kind and amount of each food 

eaten by each animal during each month of the experiment, and : 

it will serve as a guide to those who may desire, during the differ- | 

ent months of the year, to supply their animals with a similar 

ration. 

Letters of inquiry are frequently addressed to the station asking > 

for information as to the rations needed for production of the best 

results, and by consulting the following table one may learn what — 

ration was fed the several animals of our herd each month in the — j 

year, and by comparing with other tables presented in this report 

the effect of such feed, as also of the changes from one kind of 

feed to another, may be determined, and the knowledge thus 
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Pounds sugar. 
55.2: 50.3. 45.6 

Pounds caseine. 

28.5 31.8 28.0 

34.9 32.9 29.6 
on 

. 

Pounds 
fat. 

Pounds 
124.0 129.5 110.3 

0.73 0.80 ash. 
Per cent. 

5.53 4.87 5.10 
Per cent. 

sugar. 

2.86 3.08 3.14 
Per cent. caseine. 

a 
o> 

AS ie BEL 
aa 

2 3 
[am] 

py” & 
Dir eas 
(ay 

Fa 
Bas 
Hy 2 

o 8 

iM 
Ps SE 

A Ss 
aS 
Ai 
cll KS we 8 w 

3.50 3.18 3.31 
Per cent. 

fat. 

% 

12.43 11.86 12.35 
Per cent. 

solids. 

997.4 | 893.4 
Milk yield, 

pounds. 1033.4 

‘MONTH. 
October .... 

: : September 
November .. 
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Composition of Milk in Successive Periods of Lactation. 

The following tables present the changes in the yield and com- 

position of milk, the first table during the first and second, and the 

second table during the first, second and third periods of lactation. 

Thus far the number of cows to be compared for the three 

periods is perhaps too limited to more than indicate the probable 

changes which will be shown by subsequent investigation, and 

should such changes be found in accord with a general rule it 

will prove of great practical importance to the dairymen. 

In comparing the first and second periods, iti will be seen that 

during the first months of the second period of lactation the milk 

yield is very considerably in excess of the yield for the same 

months of the first period and that gradually this excess dis- 

appears, so that after the seventh month the average yield of 

milk becomes much less even than it was during the latter months 

of the first period. The same is true as to the amount of total solids © 

while the per cent. of total solids during the entire second period 

is a little more than during the first period but remains aes 

constant during the entire period. 

The per cent. of fat in the milk of the second period is at first 

4 or 5 per cent. less than during the first period but during the 

fourth, fifth and sixth months equals the per cent. for the saine 

months of the first period, but again falls off in the latter months ‘ 

of the second period. 

The total amount of fat and of caseine of the second period fol- 

lows closely the changes in milk yield, while the per cent. of © 

easeine, at the first about 95 per cent of what it was during the 

first parts of the first period gradually increased until during 

the ninth and tenth months it is ten per cent. above what it was 

ati the same time in the first period. 

The per cent. of sugar is 10 to 12 per sent. greater during the | ? 

early months of the second period than during these early months 

of the first but diminishes slowly during lactation, while the total 

amount of sugar begins 40 per cent or more above what it was — 4 

at the beginning of the first period but diminishes constantly until | 

during the ninth month it is one-third less than it was the ninth: a 

month of the first period of lactation. 
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New Yorx AGcricutturRAL Experiment STATION. 1438 

ef During the entire period of three years these animals averaged, 

: while in milk, a monthly consumption of 2,435 pounds of water, 

of which 775 pounds, or 31.8 per cent., was in their food, and 
1,660 pounds, or 68.2 per cent., was drunk. 

f ‘These same animals, during the intervais between successive 

- periods of lactation, averaged a monthly consumption of 1,586 

pounds of water, or but 65.1 per cent. of the amount they con- — 

F sumed while in lactation, and of this amount 547 pounds, or 34.5 

“per cent, was in their food and 1,039 pounds, or 65.5 per cent, was 

- drunk. | 
2 _ di will be observed that the difference of >49 pounds between 

_ the total water consumed during lactation and when not in 

-miJk is largely accounted for in the averaye monthly yield of 

4 milk of 529 pounds; also that upon an average for the entire 

herd, there was 4.6 pounds of ae consamed for each pound 

e of milk produced. 

Relation of Food to Milk. 

’ The following table presents the average results obtained at 

q this station for nearly three years with all the animals under 

q experiment, and only ‘for those months when they were in full 

or nearly full flow of milk. 

ft may be studied with great interest by those who dsire t9 

learn what constituents of food favor che increase in the quantity 

and quality of the milk product. 

: It will be seen that there was present in the food consumed an 

“aggregate of 8,277 pounds of crude fat aud the fat yielded in 

the milk was 7,145 pounds, or, if we allow 17.4 per cent. for the 
r verage impurity in the crude fat the food contained 95.67 per 

| ‘ce mt. of the fat found in the milk, and if the later periods of 

lactation were included, when the food remains nearly constant. 

b ut the milk yield falls off, it will be found that the food contains 

’ ery appreciably more fat than that recovered in the milk, and 
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The Source of Fat in Milk. 

In the tenth annual report of this station we referred to the state- 

ment of Liebig that it was manifestly impossible that the scanty 

amount of fat in grass and fodder could account for the fat present 

in the milk of the cow, but as to, the statement it would be far ~ 

more readily accepted if the figures were given which prove it. 

It may be seriously questioned whether any cow fed entirely on 

grass or any other green fodder will for months continue to pro- 

duce more fat in her milk than careful analysis will show to be 

present in such grass or fodder. In the experiment recorded last 

year we found that the aggregate number of pounds of crude 

fat consumed by the animals under investigation was 4,587.9 and 

the aggregate amount of milk fat produced by them was 3,793.4 

pounds; or as 121 to 100. If we allow upon an average 17.4 per 

cent. of the crude fat as impurity, it would still leave fat enough 

in the food to account for all recovered in the milk. In the tenth 

report of this station there was given the averages of each animal 

for each month of lactation, and it was interesting to observe that 

during the earlier months the production of fat in milk was con- 

siderably in excess of even the crude fat of the food, but very soon 

the aniount of crude fat eaten and the amount produced became 

equal, and by a rather steady increase relatively the amount of 

crude fat consumed became at later months of lactation, largely in 

excess of the fat produced in the milk. Such a result appears to 

be in accord with common observation, since, as is well known, 

the cow and other animals, as the time of giving birth to their 

offspring approaches, often become dangerously laden with the 7 

accumulation of fat stored up in their bodies, and it is also a 

matter of common remark that soon after the period of lactation 

begins with the cow, this stored up fat, which seems to be a 

provision of nature to enable her to meet such emergency, dis- 

appears, only to reappear again when a like enereeney is to arise 

in the near future. . 

' During the past year these experiments have been continued 

and the previous results appear to be fully confirmed. 

The following table gives the results obtained from twenty ani- 

mals, in their first period of lactation. It will be seen that those’ 
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which had entered upon their second period of lactation had con- 

sumed ‘between the first and second period of lactation a large 

_ amount of fat which may have been stored up for future demands. 

It will be seen by the table that while fourteen of the twenty - 

cOWws consumed an aggregate excess of fat in their food of 318 

pounds over that produced in their milk, that six of the cows 

yielded an aggregate of 284 pounds more fat in their milk than 

they consumed in their food; but in this connection, and perhaps 

explaining this fact, it will be seen that during the short interval 

which elapsed between the first and second period of lactation, 

eleven of these cows consumed and may have stored up as body 

fat, 275 pounds of fat consumed in their food, and it is not 

improbable that the demand made upon these six cows for the 

extra 284 pounds of fat which they produced in their milk may 

easily have been stored up by them during the period preceding 

their first period of lactation. 

It will be seen that the twenty animals consumed in all 5,421 
pounds of pure fat, and yielded in milk 5,108 pounds, an average 

of fat consumed 6.1 per cent. in excess of that produced in their 

milk. 
‘Also that fourteen of the cows consumed in all 3,570 pounds of 

pure fat and produced in milk 2,973 pounds, only 83.3 per cent. 

' of the amount consumed by them, while the remaining six con- 

sumed in all 1,851 pounds and produced in milk 2,135 pounds, or 
15.3 per cent. more than was consumed by them during this 

_ production. 
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Cost of Milk and Fat Production. 

” The first two tables following give the cost of food, the yield 

__ of milk and fat and the cost per pound for the same for each 
animal, and the average for each breed as also the general average 

of all the breeds for the entire period of the first lactation, as 

q - also the same data for comparison of the nearly completed second 

_ period of lactation. 

The second two tables give the ratio of cost of production of 

milk and fat of the individual animals, as also of the breeds for 

the entire first period of lactation and for the nearly completed 

second period. 
; | It will be seen that as a rule those animals and breeds which 

_ produce milk at the least cost are generally those which produce 

fat, and therefore butter, at the greatest cost. 

It will also be remarked that while the estimated cost of the 

_ several constituents making up the rations of these animals has 

© been kept the same for both years for greater ease of comparison, 

that the average daily cost of each animal for food during the 

_ second period has been 16.17 cents, while for the first it was 

' 18.11 cents, or as 123.3 to 100, the average cost of milk the 
= second period was but 90.6 per cent. of the cust for the first period, 

BS: and the cost of the fat for the second period was 95.6 per ceunt., 

upon an average, of the cost during the first period of lactation. 

The increased cost of food during the second period was due to 

the natural increase demanded for maintenance, the cows having 

‘@ averaged about forty pounds increase in weight during their 

second period over their weight during the first. 

It will be of value to learn whether these relations in cost of 

_ production shall be retained when the data is secured for the 

* _ entire second period of lactation, the data thus far at hand for 

_ this period covering an average of 273 days, while the average 

q number of days of lactation for the first period was 498 days, 

several of the cows having been permitted to remain in milk far 

~ into the second year in order that the herd could be-~ divided 

into a summer and winter herd. 

___ It is to be observed that there is very great differences in the 

individual animals as to the relative cost of production of milk 

and fat for the two periods, which differences each reader may deter- 
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* = 

First Prriop — ReLAtTiIvE Cost oF PRopucTION oF Fat AnD MIrK. | 

MILK. Ratio. 

Queen Duchess .......... 100 |} Oriole... ...3 ta 100 
Mianton “Belle. 3 cao) ove 2s 102 | -Countess Hlavia..7.yoee ne 106 
LOUIE Loner g aemman aie Ret 107-|/ Madam: Select 22) tie 116 
CONTE COG CS gaia aman eae 114 | Barbara Allen. 22 32aee 117 
BUBOUIB US Miatciccs bcs lth ua ok 122 | Genevie’s Gift =. jevee 119 
PIERO GD ch icine bein 122 | Queen Duchess*.i2. . Jveon 120 
OIG VOTD 1 59. Fong et saree 122 | Rosette,Word 2. 20s aeman 123 
Junietta Peerless......... 123 | Manton -Belle*:23h cee 140 
Madan Select: i. ).es ey 3S 130 | Gilderbloom 2.2. ...n ane 146 
Genevie’s Gift............ 183 | Miss Flow 5th). eee pee 152 
Countess Flavia.......... 186 | Maggie 6th... 2 eee 160 
maroara Allen'\3.°.. 205.4: 138° |, Ksél 9d-.2.% -161 
Miss: Plow dth..40... 2.2). 189.) Nellie 6th .\..2 cicero 168 
Rosette Ford ....... Year 145°|. done. 2.2. 2... eee ag 163 
CARS OES C11 BASE RD rc rah 173’ |) Junietta Peerless: een 183 

Relative Cost by Breeds. 

2 gad Tilly SURV Saag 9 NAR RIe AeAa al 100°} (Guernsey '-\\.45°. “Sateen 100 
NPR VARLINS Cs vond cet ayes ok IO as 103 «| Jersey 24), hl. sp. «see 109 
Holstein-Friesian ........ 105 |. Devon :. 2.3. 2 cin « » eee 135 
American-Holderness ..... 106 |. Ayrshire ....\'.> ae 132 
FUORI YI oy 2h ci ips ..»-| 112 | American-Holderness ..... 143 
PROV ny. Woe ise 128 | Holstein-Friesian......... 143 

Srconp PrRtop — RELATIVE Cost oF PropuctTion oF MILK AND FAT. 

Queen Duchess........... 100. 4: Oriole’ .)) 4, ieee BA 100 
EVES IO) ODE se coy ois ap leabe kes 100 | Madam Selct ....... é 110 
EPES ONE plows shor ested rts 105. |} Genevie’s Gift “ai See 111 
PN PATIOS OCT soi cis aeietelle «lela 107 |? Countess Flavia: Soe 113 
PSPS, TALUS. tie sis 4 cadussess 107: |. Gilderbloom®.: 2. ..8 one 124 
Manton’ bellevs <0 oo 108 | Barbara Allen’... .47eeeee 188 
LANES Ei ALN er ai a 108 |’ Queen Duchess . . 2.0 oae 141 
isonevie’s Gifteo sc) oc). 3% 11d} Tone acs oc. 5 ee 145 
Mines Wow Sthi so. . os 3th 121°) Maggie 6th.7. uae eee 145 
Countess: Klavia . 3.00.4. 126: | ‘Manton Belle: ayy. ae 150 
Me aio ki. tas a aha eee 127). Hsel-Od ce... . cae 159 
Junietta Peerless......... 12%) Nellie--6th.. y. So. 34 eee . 63 
Hearbara vAtlén, |, yes) se Pue kl. 129. | Miss Fiow 5th 3.49 ie eee 177 
Se UIGEDIOOIN 49. sce eee 180 | Tolsma' Artis °.<.e eee 197 
Madam Select... .42...6.0% 134 | Junietta Peerless...... eX 2038 

Relative Cost by Breeds, | 

_American-Holderness ..... 100.| Guernseys ois... 5 100 
Holstein-Friesian......... “104, | Jerseyauc'. 0.9% ly ae 119 
PN VTRUINES H0r Acc lis). Sd Sa 110.) Devons 23.) 43.47 eee 122 
DRAWN Pere oysighc 1. Ween 115 | American-Holderness ..... 147 
FIER BOVE ost: 5 0! vin fas fel ghtn 115) Ayrshire;,..: . + pig ae 160 
BOISE BOE aii. Fe Vic hls =< tele 124 | Holstein-Friesian ......... 170 
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Changes in the Relative Size of Milk Globules in Successive 

Periods of Lactation. 

In the following table is ziven the size and number per thousand 

a of milk globules in the several breeds of dairy cattle; of four breeds 

- for first, second and third period of lactation, for six breeds for 

the first and second period of lactation and for seven breeds 

i for the first period of lactation. : 

This table includes the actual count and measurement of 

g 42,261 globules, or 536 counts averaging seventy-five globules each, - 

of seven different breeds and of twenty-three different animals. 

_ A careful study of this table will repay one who desires to learn 

_ the characteristic differences of the milk of these breeds, and will 

_ throw much light upon the deportment of the several milks in 

_ the operations of the dairy. — 

___ It will be seen that there is as a general rule, a steady increase 

’ 7 in the number of the smaller globules and a decrease in the larger 
. globules during successive periods of lactation, the average per- 

E . centage changes being given at the bottom of the table, where it 

will be seen that the smaller globules below one on the micrometer — 

scale have increased 68 per cent. in the second period over what 

_ they were in the first; the largest globules (from four to six upon 

| the scale) have decreased during the second period of 67 per cent. 

of their number during the first period; while the intermediate 

- globules during the second period (from one to four upon the scale) 

_ have fallen to eighty-three per cent. of their number during the 

- first period. | 

q A similar change is seen to have taken place when comparing 

a _ the globules of the second period with those of the third period. 

~ It is to be remembered that these changes are similar to in char- 

acter but not the same as those taking place during any one 

_ period of lactation. 
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Changes in Actual Number of Globules During Lactation. 

* During the first period of lactation of several of the animals 

it was found that there was an apparent and large increase in the 

actual number of globules, without regard to their size, found in 

the milk during the successive months of lactation. To deter- 

mine whether this apparent increase was a characteristic change 

going on during lactation the following experiment was made 

during the second period of lactation and with greater care 

to avoid any possible error which may have existed before. 

In the following tables the first gives the average number of 

milk globules in samples of milk of .0001 c. m. m. from each 

cow and for each month of lactation up to and including the 

twelfth month; also the average count for each breed per month, 

and a general average and ratio of all. It will be seen that the 

mumber of globules increases very steadily from the first to 

the last month, the increase being quite 150 per cent., although 

the difference in this increase is very marked between the several 

breeds, as for example the Jerseys and Guernseys as compared 

with the Ayrshires and Holstein-Friesians; and the study of 

this table will show characteristics and resemblances of the dif- 

ferent breeds. , 

The second table gives the averages of the actual milk yields 

of each animal, on those mornings when samples were taken for 

microscopic examinations for each month of lactation and these 

amounts are just half of the daily milk yield. 

The table gives also the average of each breed and a general 

average of all the breeds as also a ratio of change in yield during the 

first twelve months of lactation. This ratio shows the general 

falling off in milk yield of these animals. It will also be seen that 

there is a general resemblance of this ratio to that representing 

the monthly changes in the number of milk globules, the latter 
ratio being very nearly the former ratio reversed. By combining 

the two ratios we have the following: 

Pion Th TSG ee Ne gals Palo she tak cen ae ee 100 ~ 

MONG SEGONG i°. 5 a2ba beeline anny ee Gk ain en 126 

MOLTEN UTIIING co ik. ow: ser ipe sk bree whet alee gk. tc ee Sage 

SA TNISGEL LOMIEEMY, 3.5 5. uh Poe ee ace Ce eis WH 187 



aes ee ee 

4 ae aes EW “Yorx Acmtovuromat By gee Srarion. 157 

Pstonth 1 eae eae a i eh A ie 9 Seana Me a aN aes 128 
- Month Me fel Mee SEMI Ano, AAP ial, 182 

| Month seventh ............ bg RES VARI NEE SN rae I at nD . 128% 

| Month eighth ........ LN Miah Me MERA AT uly chee DCN Sete teh ek BS ie: 

MET ee eae tls eiesbes Vyaes op aoe 124 
nS nc rr rr Nae Ry TPR Sd RM Cope e- 126 

ee POR ORC aie aa aD “108 
Month twelfth FG al AIRC RICO PSP es dR ea Ante Se Sar a ee he 128 

_ The slight variations from equality in the above ratio, which 

is no greater than might be reasonably expected in work of such 
"character, gives evidence, I think, that during the second period . 

of lactation there is practically no change in the actual number 

i of milk globules secreted by the individual cow, although the 

amount of milk yield varies greatly as lactation advances, as does 

B iso the size and number of globules in a definite quantity of 

_ milk at different months during lactation. 
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The Activity of the Physiological Processes. 

In the tenth annual report of this station it was stated that : 

in the secretion of milk, we have a ready and comparatively accu- 

rate means by which to measure the rapidity of physiological 

processes. We have seen that several cows under experinient 

secreted night and day an average of seven-tenths of a poand 

of miik each hour, or nearly 19.6 cubic inches of milk. As an 

average of over 150 determinations with the milk of the fifteen 

animals of the six breeds, we learn that there were ih one-tvn- 

thousandth of a cubic millimeter of milk an average of 152 fat 

globules, and a little calculation will show that by each of these 

-aniinals there were secreted each second an average of 136,000,000 

globules of fat. 

Very closely corroborating the above, we find this year the 

avcrage milk yield for the twenty-three cows under experiment | 

those mornings when the milk samples taken for microseupic 

analysis, was 9.39 pounds per cow, or .7826 pounds per hour for - 

the twelve cows before milking. The average number of glob Jes 

counted in 586 counts was 144.6 for each .JOUL c. m m. and this 

shows the average secretion of 138,210,009 globules per cow 

per second, a result remarkably in accord with that obiained 

previously. 

Certain Changes Taking Place in the Silo. 

It bas seemed that by placing in stout bays weighed portions 

of the corn, sorghum or other material with which the silo is 

being filled, or the changes in which it is desired to investigate, 

and placing such bags in different. parts of the silo while filling, 

that a convenient means was at hand for studving such changes 

as aiso to determine the uniformity or variation which might 

exist in different localities in the silo, and for this purpose we 

made use for this series of experiments of the ordinary grain 

bag, each holding fifty pounds of the freshly cut material, each 

bay labeled with lead tags and the location of each, the character 

and weight of contents was carefully recorded. Whenever, in the 
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_ cons:mption of the ensilage, a series of bags were discovered thy 

_ were promptly taken out and the weight of their contcnis deter- } 

a mined and an analysis made of each sample, which analyses 

a could be compared with the analysis of the fresh muievial with 

which the bag had been filled. 

The large silo of the station is located in the northwest corner 

of the new cattle barn. The inside dimensions are fourteen Ly 

fiftecn by thirty feet in depth, and the stone basement of ihe 

‘barn vpon the west and north sides exteads cleven and a kLalf 

fet above and upon the south and east sides a stone foundation 

extended two and a half feet above the floor of the silo. 

a In the experiments to be described, the three bags of each 

y -experiment were placed upon a level and in a row extendiny 

_ from east to west, one bag. in the center and each of the other 

bags within a foot of the east or west wall of the silo. One 

series of experiments was carried out in 1890 with corn and 

surghum, three bags of each being filled with weighed «yuantities 

__ of the fresh ensilage and laid in the silo as it was being filled, 

_ and a similar series of experiments with corn and sorghum was 

a conducted in 1891. The following are the details of these four 

- experiments, which were undertaken for the purpose of learning 

- somewhat of the changes which take p'nc2 in the production of | 

a ensilage. / 

aa 

Experiments with Ensilage. 

‘ 1. Three bags of corn ensilage numbered 1, 2, 3, fifty pounds 

_ in each bag, were put into the silo September 25, 1890. The condi- 

a tion of the corn was a medium glaze. The bags were placed on a 

; __ level, one foot below the top of the stone basement and eight and 

& one-half feet from bottom of silo. These bags Nos. 1, 2, 3, where 

4 3 eee from the silo June 2, 1891, in prime condition. The weights 

of the ensilage when taken from. the silo were as follows: Bag 

E No. 1, forty-seven pounds two ounces; bag Ivo. 2, forty-seven 

- pounds twelve ounces; bag No. 3, forty-eight pounds six ounces. 

ze _ 2. Three bags of Early Amber sorghum ensilage were put into 

the silo September 27, 1890, fifty pounds in each bag, numbered 
N + aye 
be, 
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4,5,6. The condition of the sorghum seed was a hard dough. The 

bags were placed upon a level sixteen and one-half feet above 

bottom of silo. These three bags of sorghum, Nos. 4, 5, 6, were 

taken from the silo March 31, 1891. Nos. 4 and 5 were in prime 

condition and bag No. 6 was somewhat musty. The weights of 

the sorghum ensilage when taken from the silo were as follows: 

Bag No. 4, forty-five pounds; No. 5, forty-five pounds two ounces; 

No. 6, forty-six pounds eight ounces. 

3. October 1, 1891, three bags of sorghum ensilage were put into 

the silo, fifty pounds in each bag, which are numbered 20, 21, 22. 

The bags, containing mixed varieties some ripe and others in dough, 

were placed upon a level eighteen and one-half feet above bottom 

of silo. On March 17, 1892, these bags, Nos. 20, 21, 22, were taken 

from the silo in fine condition, being very acid, however. The 

weights at this time were as follows: No. 20, forty-six pounds 

twelve ounces; No. 21, forty-seven pounds six ounces; No. 22, 

forty-seven pounds. 

4, October 1, 1891, three bags of corn ensilage were put into the 

silo, fifty pounds in each bag which were numbered 1, 2, 3. The 

condition of the corn was of a medium glaze. The bags were 

placed on a level one foot above the top of stone all of basement 

and ten and one-half feet above bottom of silo. On May 9,1892, these 

bags, Nos. 1, 2, 3, were taken from the silo in good condition, 

weighing at that time as follows: No.1, forty-six pounds thirteen 

ounces; No. 2, forty-six pounds eight ounces; No. 3, forty-eight 

pounds. 

5. September 20, 1892, three bags of corn ensilage were put into 

the silo, fifty pounds in each bag, numbered 1, 2, 21. The condi- 

tion of the corr was a medium glaze. They were placed on a 

level about seventeen feet above bottom of silo. January 5, 1893, 

the three bags were taken out, the ensilage being in prime gon- 

dition, the bags having settled about five feet in the silo. The 

weights of the ensilage when taken were as follows: No. 1, forty- 

eight pounds; No. 2, forty-nine pounds eight ounces; No. 21, forty- 

eight pounds eight ounces. 



E , mee of the Early yee variety, of which the seed was ripe © 

-was put in the silo. The bag was put in about nineteen feet 

above the bottom and in the center of the silo. November 11, 1892, 

_ this bag of sorghum ensilage was taken from the silo and was in 
B prime condition. The ensilage weighed forty-seven pounds having 

pphronk three pounds. 
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_ From the preceding experiments it will be seen that as an aver- 

_ age of the results there was a loss of 12.6 per cent. of the dry 
matter and a loss of 18.5 per cent. of the albuminoids and of 26.6 

per cent. of the sugars and starch, two of the most valuable food 

__ corstituents. 

_ The apparent increase of 45.4 per cent. of crude fat is doubtless 

due to the fact thatin the fermentation in the silo, a larer percent- 

_ age is rendered soluble in ether and this “ether extract” is what 

_ igs termed crude fat in. the table. 

The degree of uniformity which exists in the triplicate samples 

taken from the silo, shows that the silo is well constructed, and, 

‘it will be observed, that in but a single case was the ensilage in 

_ other than an excellent condition. 

| It will be seen, therefore, whatever may be the relative loss of 

- nutritive matter in the process of dry curing of fodder, there is a 

_ considerable loss in these nutrients in the production of ensilage 

& even under what must be regarded as very favorable conditions. 

4 When we consider that good ensilage constitutes a food most 

acceptable to dairy animals, available at all times during the late 

3 fall, winter and spring months, as also during seasons of drought, 

_ when the green forage falls short, thus furnishing, at it does, prac- 

3 tically the equivalent of a green forage ration throughout the 

_ year, there can be little doubt that its use will increase in the 

: future so soon as its merits come to be fully recognized. 

Another advantage not to be overlooked is that in no other way 

gan the corn crop be so economically harvested and both grain 

- and stalks so well prepared, almost regardless of the vicissitudes 

- of weather, as in placing it, when at its maximum food value, 

_ promptly in silo where until consumed it requires no further care 

| 4 and no further expense. 

Analysis of Fruit Trees. 

: The examination has been continued of several varieties of 

a nursery stock for the purpose of learning the quality and quantity 

a of the mineral constitutents ‘removed by them from the soil. 

a The trees were contributed for the purpose by several of the 

SD eading nurserymen of Geneva from their stock, and were taken 
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up early in the spring before the buds were well developed. The 

roots were as carefully cleaned of adhering earth as was possible, 

and after weighing the trees were allowed to become air dry, 

when they were again weighed. Each tree -was then divided 

ing 1 1 > » i | ‘ 44 

kos Meee 2 Us eine 
. * wt Y 

into roots, trunk and branches, which were separately weighed, © 

and after cutting up were placed in glass jars to await analysis. 

Each sample was burned at a low red heat, the ash weighed and 

preserved for analysis. It will be seen that the amount of ash 

in the roots and its composition in many cases seems to show that 

it was practically impossible to entirely remove from the roots the 

adhering earth. 

The results obtained are presented in the following tables: 

The purpose of the investigation has been to learn the naiure 

and extent of the demands made upon the soil by the different 

varieties of nursery stock in order to ascertain the necessary means. 

for maintaining the fertility of the soil, and also to throw light 

upon certain points which appear, in extended practice among 

many of our most intelligent nurserymen, to have been pretty — 

clearly established although the reasons for such practice have not 

as yet been so clearly understood. 

A. discussion of certain of these points will be postponed until 

the facts of analysis have been presented. 
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Average Results. 

Average weight of green tree (82.6 0z.), grams.......... 970.30 

Average per cent. of water in tree ........cecceececes 46.27 

Average per cent. of dry matter in tree ............... 53 2-73 

Average per cent. ash in green tree ..............+--:. + 1.80 

Average per cent. ash in dry tree............c cece eens 3,35 

Average per cent. ash in dry roots ..........e+eecesuune 3.90 

Average per cent. ash in dry trunks ............cc0ee0. 2.57 

Average per cent. ash in dry branches ...............6. 4.17 

Per cent. of total ash in roots .. 2... 00 sic... b stem enneenee 40.20 » 

Percent. of total ash in trunks’ .4:.::').).0)0. 7. « nee eee 34.70 

Percent. of ‘total ash..in, branches! “0. >. . ) fini 25.10 

Per cent. of total dry matter in roots .........%...ssus 34.50 

Per cent. of total dry matter in trunks ................ 45.20 
Per cent. of total dry matter in branches .............. 20.20 

Average weight of the seven varieties of these green trees was — 

970.3 grams each. With rows four feet apart and trees one foot ~ 

apart in row there would be on an. acre 10,890 trees, weighing ~ 

23,299 pounds, or over eleven tons. The average of the thirty-one 

trees gives 1.80 per cent. of ash in the green tree, therefore there 

would be 419.4 pounds of ash removed by an average acre of nur- 

sery stock. 

Quantitative analyses have been given of the ash of these trees, 

and the average of these, which do not widely differ in. composition, 

shows that there is taken from the soil in eleven tons of nursery 

stock the following mineral constituents, each having been deter- 

mined except the carbonic acid of the ash: 

Pounds of Mineral Matter Removed by Eleven Tons of 

Nursery Stock. 
Pounds, 

BUICIC.. ACH i. 6h... 02 Dicks hihi 0: 0 Bio Beles 0 ce ok 51.63 

Phosphoric’: acids: /yigs. Ghee shes e ccs shore eee ares oe in ee 19501 

Bolphuric «acids 4. hy ee cs aie ace es ae ety ook ate 10.88 

MONT OTING oe 8 ois ecu e ole Ak eon clo ol te Mean Pee tek 1,49 — 

Garhonic sacha io pale ole eee hele ee a aie 'e ail ee 147.40 

* Hstimated. 



- WW eR) ieee tay Magy Nd) “rE 
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A GRIOULTURAL Experiment Sration. 

Raa Ry: in enue ahi nna? ite aR Pounds. 

ORO oe bey yates OE SOOM VOLE BME esse 
alah cain oe nics hig e Wie fide Mees 4 ota’ s vgs gms a aint, OD LO 

er oo a eho 2OEB0 

ee RIS NS a ore! eet erode: ich DRM CT 4 111 

Total oe eoeerer eee eee eee see e wimieiene arene ce Us aki awe ele h tad wi 448 .36 ee 

‘+4 

r For the purpose of comparison the following table is presented 

iving the number of pounds of the several mineral constituents = 

rincipal cereals, from which it will be seen that since, upon an 

verage, it requires from three to four years to grow the crop of = - 
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For the purpose of learning the practical experience of those 

: 4 engaged in growing nursery stock a circular letter was addressed 

E to several of our leading nurserymen, containing the following 

questions: 

1. Do you know from experience or observation the effect of 

a following one lot of nursery stock with another upon the same 

' land? 

- 2. Can stock of pitted fruits be grown successfuily immediately 

after a crop of non-pitted fruit stock, or vice versa? 

| é. Can wheat, oats or barley be relied upon as a good crop follow- 

ing nursery stock? | 

The replies to the above questions were practically uniform, the 

testimony being that a crop of nursery stock was exhausting © 

_ to the soil, so that if followed directly with successive crops of 
4 trees, the resulting crops were less thrifty ond became steadily 

a poorer and poorer, and this result followed so invariably that 

’ the plan is abandoned. Pear trees are reported as especially | 

a exhausting to the soil. It is found that if, during an interval 

of a few years, other crops were grown, the soil became in con- 

dition to grow again a successful crop of trees, having recovered 

_ apparently from its exhaustion. Several nurserymen testify that 
# a crop of ornamental trees can follow fruit trees with good results. - 

% The replies to the second query were generally, that, while a 

crop of stone fruits could successfully follow a crop of seed fruits, 

the reverse was not the case. 

_ In reply to the third question there was an invariable “ yes,” and 

this appears to be a matter beyond controversy, so far as per- 

_ sonal experience and common observation goes. 

4 It is impossible to question the facts which are matters of 

| almost universal experience with our most intelligent nurserymen, 

_ and yet their almost unanimous explanation that these facts 

q g are result of soil exhaustion appears to conflict with the testi- 

mony that excellent grain crops invariably follow ugon land from 

which a heavy crop of nursery stock has been just removed, 

‘ since, as is well known, the grain crops make a heavy demand . 

ve upon the land and of the same constituents which we find present 

in ee ash of nursery stock. 
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The explanation may perhaps be found in the fact, that, while 

grain crops derive their nourishment largely from the surface 

soil, owing to their comparatively shallow distribution of roots, 

nursery stock, on the other hand draws largely upon the subsoil, 

where comparatively a more limited amount of such available 

food exists, and that the growth of such a crop results, therefore, 

in a comparative, and as the testimony of many of the nurserymen 

indicates, a temporary exhaustion of the subsoil, while the super- 

ficial surface soil, through the thorough cultivation which attends 

the growing of nursery stock, actually becomes richer through 

the constantly increasing amount of availaole food, both mincral 

and organic, which accumulates during the three or four years — 

‘dvring which the crop of nursery stock is reaching a marketabie 

size. | 

It will be seen that generally the’ testimony of the nurseryinen 

indicates that while a crop of stone fruits could successfully 

follow a crop of seed fruits, the reverse is not found to be the 

case, and this may be due to the fact that as generally the size 

attained by the latter trees is larger, the demand upon the soil 

is greater in proportion, and this change is equivalent vo follow- 

ing with a crop requiring less plant food for its development. 

In the case of the stock furnished for this experiment there were 

fifteen seed fruits and sixteen stone fruits, and the average 

amount of ash found in the trees of seed fruits was thirty-five 

per cent. greater than the ash. found in stone fruits. 3 

There is another question which may be of importance in con- 

nection with this matter which deserves more than a passing 

consideration, especially since it may have a very wide influence 

in connection with the successful production of many of our crops. 

In our discussion of the importance of sufficient supplies of plant 

food, we may omit to give any weight to what we may term the 

excreta which are produced in the development of the plant and 

which may, and perhaps do, in many cases so change the char- 

acter of the soil in which such plants grow as to render it unfit 

for the further cultivation, at least in immediate suecession of 

such plants, as well also of other plants to which the soil has 

been rendered, in some way as yet not understood, unwholesome - 
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and obnoxious. Horticulturists are familiar with many illus- 

trations which may be thus and only in such way explained, and — 

it is to be hoped that this field of investigation shall in the near 

_ ‘future receive greater attention, since, so far as I know it has as 

$ : : ’ z o ; , ~ a : $3 x 

_ 2 ‘ - . ie a i ord 

yet received little attention, and is not unlikely to throw light 

upon many obscure points in connection with our agricultural 

experience. 

Commercial Fertilizers. 

During the past year there have been analyzed 247 different 

brands of fertilizers, the samples of which have been taken by 

an agent of the station. 

Besides these official samples, analyses have been made, so 

far as it has been possible to do so, of unofficial samples, sent in 

by different parties throughout the State, of fertilizers, marls, 

_. ashes and so forth, but, owing to the difficulty in securing a fair 

sample, unless one is informed as to the proper method of pro- 

cedure, as also owing to the fact that such unofficial samples do — 

not, in case such samples are not found to be up to the guar- 

anteed composition, offer the proper evidence desirable to warrant 

a prosecution of the parties selling such inferior products, it 

is very desirable that the work of analysis at the station should 

be confined to those samples only, collected by our duly appointed — 

and well-instructed agents, through whom it is intended to secure 

carefully selected specimens of every brand of fertilizer ofiercd 

for sale in any portion of the State. 

‘Thus far the analyses made appear to show not infrequent 

failures upon the part of manufactures and dealers to comply 

_ strictly with the requirements of the law, occasionally fertilizers 

: being found for sale containing no guaranteed composition upon 

the packages as the law directs; many samples also are found 

S where a deficiency in one constituent appears to have been made 

~ good in an increase of another beyond the amount guaranteed. 

It is hoped that all those knowing of the neglect of manufactur- ) 

ers or dealers to comply with any of the requirements of our 

a fertilizer law will at once give full information of such fact to 

27 
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the Director of this Station, who is charged with the enforce- 

ment of the provisions of this excellent law. 

The following is a correct copy of the law: 

COPY OF THE NEW YORK STATE FERTI{TIZER LAW. 

Chapter 437. 

AN ACT for the protection and education of farmers and manu- 

facturers in the purchase and sale of fertilizers. 

APPROVED by the Governor May 24, 1899. Passed, three-fifths being present. 

The People of the State of New York, represented in Senate 
and Assembly, do enact as follows: 

Section 1. All commercial fertilizers which shall be offered for 

sale, to be used in this state, shall be accompanied by an analysis 

stating the percentages contained, therein of nitrogen or its equiv- 

alent ammonia, of soluble and available phosphoric acid, the 

available phosphoric acid either to be soluble in water or in a 

neutral solution of citrate of ammonia as determined by the 

methods agreed upon by the American Society of Agricultural 

Chemists, and of potash soluble in distilled water. A legible —— 

statement of the analysis of the goods shall be printed on, or 

attached to each package of fertilizer offered for sale for use in 

the state; and where fertilizers are sold in bulk, to be used in this . 

state, an analysis shall accompany the same, with an affidavit that 

it is a true representation of the contents of the article or articles. 

§ 2. Manufacturers residing in this state, and agents or sellers 

of fertilizers made by persons residing outside the limits of this 

state, shall between the first and twentieth days of July, in each 

year, furnish to the Director of the New York State Agricultural 

Experiment Station, at Geneva, a list of the commercial fertilizers 

they manufacture or offer for sale for use in this state, with the 

names or brands by which they are known on the market, and 

the several percentages of nitrogen or its equivalent of ammonia, — 

of phosphoric acid soluble and available, and of potash, either 

single or combined, contained in said fertilizer, as called for in 

section one of this act. Whenever any fertilizer or fertilizing - 

ingredients are shipped or sold in bulk, for use by farmers in 
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this state, a statement must be sent to the Director of the New 

York State Agricultural Experiment Station, at Geneva, giving the 

name of the goods so shipped, and accompanied with an affidavit 

from the seller, giving the analysis of such percentage guaranteed. 

by § 3. Whenever a correct chemical analysis of any fertilizer 

offered for sale in this state shall show a deficiency of not more 

than one-third of one per centum of nitrogen or its equivalent of 

_ ammonia, or one-half of one per centum of soluble or available 

_ phosphoric acid and one-half of one per centum of potash soluble 

in distilled water, such statements shail not be deemed false 

within the meaning of this act. This act shall apply to all articles 

of fertilizers offered or exposed for sale for use in the state of 

_ New York, the selling price of which is ten dollars per ton or 

higher, and of which they are part or parcel, and of any element 

into which they enter as fertilizing materials, among which may 

| be enumerated nitrate of soda, sulphate of ammonia, dissolved 

one black and bone black undissolved, any phosphate rock, 

treated or untreated with sulphuric or other acids, ashes from 

whatever source obtained, potash, salts of all kinds, fish scrap, 

dried or undried, also all combinations of phosphoric acid, nitrogen 

j or potash, from whatever source obtained, as well as all and 

| every article that is or may be combined for fertilizing purposes. 

3 § 4. All manufacturers or dealers exposing or offering for sale 

_ in this state, fertilizers containing roasted leather or any other 

_ form of inert nitrogenous matter shall, in legible print, state the 

fact on the package in which the fertilizers are exposed or offered 

for sale. 
ie a § 5. Every person, firm or corporation, violating any of the 

provisions of this act, shall, upon conviction thereof, for the first 

| " offense be punished by a fine of not less than fifty dollars, nor 

: a more than two hundred dollars, and for the second offense by 

' double the amount, in the discretion of the court ; Such fines to be 

a paid to the officer whose duty it is to enforce the provisions of this 

act, to be used by him for that purpose, and to be accounted for to 

3 the comptroller. 

, § 6. The Director of the New York State Ageeuttinal Experi- 

| < ment Station at Geneva is charged with the enforcement of the 
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provisions of this act, and shall prosecute in the name of the © 

people, for violation thereof; and for that purpose he may employ 

agents, counsel, chemists and experts, and the court of special 

sessions shall have concurrent jurisdiction to hear and determine 

charges for violating the provisions of this act committed in their 

respective counties, subject to the power of removal provided in 

chapter one of title six of the Code of Criminal Procedure. 

§ 7. And the said Director of the New York State Agricultural 

Experiment Station at,Geneva, or his duly authorized agents, shall 

have full access, egress and ingress to all places of. business, 

factories, buildings, cars, vessels, or other places where any manu- 

factured fertilizer is sold, offered for sale or manufactured. Such 

Director shall also have power to open any package, barrel or 

other thing containing manufactured fertilizer, and may take 

therefrom sufficient samples; and whenever any such fertilizer is - 

so taken for samples, it may be divided into different portions and 

one or more portions sealed in such a way that it can not be 

opened without, upon examination, giving evidence of having been 

opened to the person sealing the same, and delivered to the person 

from whom said sample is taken, or any other person that may be 

agreed upon, by the said Director or his agents who take the 

same and the person from whom it is taken, which portion so 

delivered may upon consent of the parties be delivered to a chemist 

for the purpose of being analyzed other than the chemist employed 

by said Director. 

§ 8 The sum of twenty thousand dollars, or so much thereof 

as may be necessary, is hereby appropriated out of any money in 

the treasury not otherwise appropriated, to be used by said Direc- 

tor of the New York State Agricultural Experiment Station at 

Geneva, as shall be authorized by the board of control thereof, in 

enforcing the provisions of this act. Said sum shall be paid to 

said Director by the treasurer upon the warrant of the comptroller, 

upon vouchers to be approved by the comptroller, in such sums 

and at such times as said Director may require, who shall file a 

statements for what purposes he desires the same. 

§ 9. Agents, representatives or sellers of manufactured fertil- 

izers or fertilizing material made or owned by parties outside of ‘ 

oy 

# 
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this state, and offered for sale for use in this state, shall conform 

to the provisions of this act, and shall be subject to its penalties, 

and in all particulars shall take the place of their non-resident 

principals. 

§ 10. Chapter two hundred and twenty-two of the laws of 

eighteen hundred and seventy-eight is hereby repealed. 

§ 11. This act shall take effect immediately. 

STATE OF NEW YORK, 
Orrick oF SECRETARY OF STATE. 

I have compared the preceding with the original law on file in 

this office, and do hereby certify that the same is a correct tran- 

script therefrom and of the whgle of said original law. 

FRANK RICE, 
Secretary of State. 

Of the 247 samples analyzed, thirty-two give only a certain, and 

definite percentage of each constituent guaranteed to be present, 

and 215 give a minimum and maximum amount, though it must 

not be forgotten that such guarantee is misleading generally to the 

buyer, since obviously the guarantee in fact extends only to the 

minimum amount guaranteed, and when, therefore, a manufacturer 

guarantees, for example, two or three per cent. of nitrogen, four to 

five per cent. of potash, or ten to twelve per cent. of available phos- 

phoric acid, such guarantee legally would be only for two per cent 

_ of nitrogen, four per cent. of potash and ten per cent. of available 

phosphoric acid, instead of the mean amounts in each case. 

It is interesting to observe that in the thirty-two samples in 

which a definite amount of each constituent was guaranteed the 

average quantity guaranteed and found was as follows: 

Available 
Nitrogen, phosphoric acid, Potash, 
per cent. per cent. per cent 

MATE CCC U cass) soba ices sole acs 2.785 8.638 5.040 

PGS A ES ee i 3.171 9.450 tor 

or an excess of 13.9 per cent. of nitrogen, of 9.4 per cent. of available 

phosphoric acid, and of 6.7 per cent. of potash over the guaranteed 

amount, which is certainly a very creditable showing. 
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Of the 215 samples where minimum and ,.maximum amounts 

were given as guaranteed, the average results are as follows: 

Available 
Nitrogen, phosphoric acid, Potash, 
per cent. per cent. per cent. 

Maximum guaranteed ........ 1.984. 8.446 3.044 

Minimum guaranteed ........ 2, 960 10.600 3.980 

MOO LEELCL Cie... cx. /St ie ogee rote e F eEetae 2.251 9.339 3.371 

or an excess of 13.4 per cent. of nitrogen, of 10.6 per cent. of avail- 

able phosphoric acid, and of 10.7 per cent. of potash over the 

minimum amount guaranteed; while the maximum amounts guar- 

anteed were 19.6 per cent. of nitrogen, 13.5 per cent. of available 

phosphoric acid and 18.0 per cent. of potash, greater than the . 

actual amounts of each of these.constituents found to be present. 

For the details of this branch of the work of the Station refer- 

ence is made to the report of the Chemist and the several bulletins 

giving results of analysis. 

It appears that it has been the custom of many dealers, 

especially of those selling ashes, to make sales upon prices subject 

to the analysis of the station, and it is obvious that it is practic- 

ally impossible for the Station to undertake such work, nor is it 

contemplated by the law that work of such character should be 

done at the expense of the State. All fertilizers sold or offered for 

‘sale within the State at a price of ten. dollars or more per ton must 

be sold upon a guaranteed analysis, and the packages containing 

such products must have the guaranteed analysis plainly printed 

upon such packages, but it is not required that these analyses are 

to be made at the expense of the State, the law requiring only 

that samples shall, so far as is practicable, be taken of such fer- 

tilizing materials, and analyses be made of them to determine 

‘whether these products are found up to their guaranteed composi- 

tion within the limits prescribed by law. 

The amount of analytical work involved in carrying out the 

provisions of this law is so great that it is practically impossible 

to do any work which is unofficial and of the general nature of 

private work, as analyses of individual. samples of fertilizers, of 
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muck, marls, minerals or mineral waters, adulterated foods, sus- 

pected cases of poisoning and so forth, except so far as such 

analyses may partake of a public nature. 

The Commercial Valuation of Fertilizers. 

The Station is frequently in receipt of letters asking for a 

money valuation upon a certain fertilizer, the analysis of which 

is properly guaranteed and upon inspection found to contain 1be 

amount of each constituent as guaranteed. 

The fertilizer law of this State, as will be geen, neither requires 

such valuation to be made nor does it forbid such valuation, aud 

we have published from time to time the scale of prices per 

pound for each of the constituents in the various forms in which 

these constituents are found for sale in the leading markets of 

the country, so that the analysis of any fertilizer being given, it is 

only necessary to multiply the per cent. of each constituent found 

present by twenty to learn the number of pounds of such con- 

stituent present in a ton (2,000 pounds) of the fertilizer, and then 

_ to multiply by the prices per pound and add ihe results together 

_ to obtain what may be called the net valuation per ton of such 

fertilizer; but to this net valuation should be added a sum snf- 

ficient to defray cost of manufacture, of bags or barrels, of freight 

to consumer, and a reasonable profit, in order to determine what 

would be a fair price for such fertilizer when delivered to the 

purchaser and consumer. 

The above appears to be a very simple matter, but in practice 

is very difficult to accomplish in a way to do equal justice to 

msnufacturers and consumers and for the following reasons: 

q The costs of manufacture and for freight differ greatly, although 

there appears no good reason why the farmer should pay for the 

differences which may arise in these ways between the cost of 

two brands of fertilizers equal in other respects. The main trouble 

_ arises from ignorance generally as to the exact form in which 

the several constituents are present in a certain fertilizer, e. g., 

. _whether the nitrogen present is in the form of nitrates, ammonia 

¥ salts, fish, pomace, horn, leather, hair, or in any other of the 

, 5 many forms in which this element is found in combination. 
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There can be no question that the chemist is ‘able to fix a 

perfectly fair valuation upon the nitrogen in either of the 

abeve or in other forms, since he has access 10 the eurrent 

markec quotations for these as for other produ3ts, but it is cficn 

dificult, if not now and then impossible, at the present, for him 

to determine the form in which this element is present in the 

product under analysis. 

“While, therefore, it is easy upon analysis of any given fertilizer 

to calculate the minimum valuation commerciatly of the cunstitu- 

ents present, such valuation would, in the great majority of cases, 

Le obviously unfair to the manufacturer, but it is equally obvious 

that the manufacturer has it in his power to secure full justice 

to himself in this matter of valuation if he will, and in the fol- 

- lowing way: At present, the law, while permitting the sale of 

anything which may be placed upon the market as a fertilizer, — 

trusting to the general intelligence of the purchaser to protect 

him from what is worthless, it specially provides that in cage 

leather or other inert forms of nitrogen compounds are used 

as a constituent of any fertilizer, such fact must }\e deciared hy 

the manufacturer using such material. 

It will be observed that there is no restriction upon the sale of 

leather or other inert forms of nitrogenous matter, nor upon the 

price which may be demanded for the same, and it would appear 

that without in any way attempting to limit the sale or control 

the prices of the other constituents used in the manufacture of 

commercial fertilizers, it might be reasonably demanded that those 

offering such products for sale in the state should be compelled 

to state the character and constituents of their several products, 

since it is notoriously true that of the several nitrogenous com- — 

_ pounds present in fertilizers the nitrogen in some is as fairly worth 

seventeen cents per pound as it is in another form worth seven 

cents per pound, or in certain other forms scarcely worth one 

cent per pound. 

What is true of nitrogen is somewhat true in the case of phos- 

phoric acid and potash, but not to an equal degree; but there ~ 

exists a widespread preference upon the part of the farmers 

for soluble and available phosphoric acid derived from bone 
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rather than from South Carolina or other mineral phosphates, 

| as is evidenced by the very common practice of fertilizer manu- 

'  facturers to calculate the phosphoric acid in their product as 

equivalent to so much bone-phosphate, often in cases where 

all of it is obtained from other phosphates than bone. 

_ The objection often, and perhaps always, made to the sugges- 

P tion that the source of the several constituents should be stated 

by the manufacturers of fertilizers, is, that unscrupulous persons 

would not hesitate to state that the best raw materials were used 

in their products, and such objection is perhaps likely for a time to 

prove true, but there can be little doubt that in the end the 

honest manufacturers will find, as is ever the case, that estab- 

lished reputation for integrity and fair dealing is quite as valuable 

in their business as in any other, and besides it would prove a 

comparatively easy matter to trace to their destination suspected 

material, and to devise speedy methods by which its character 

could be detected in the manufactured products, even if such > 

means are not already in the hands of the analytical chemist. At 

least it seems that less injustice would result from the plan sug- 

gested than now, when as will be seen by looking over the pub- 

lished analyses, two fertilizers have the same guaranteed and 

found analyses, and are presumptively therefore, of equal value, 

when if the character of the several compounds from which they 

are made was known, great differences in their commercial and 

crop-producing values might clearly appear. | 

Commercial Fertilizers Sold in New York State. 

While it is well known that the aggregate consumption of 

commercial fertilizers in the State reaches large proportions, no 

serious effort to determine, even approximately, the extent of 

the sales has been made until last year, the results having been 

given in the tenth annual report. While the excellence of barn- 

yard manure is everywhere admitted, chemical manure is found — 

to supplement it most completely, and where there is a choice 

of purchasing between the two, there are many who buy the latter 

as being the cheapest. It is believed to be of public interest to 

_ determine the amount of those sales not only, but so far as possi- 

28 
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ble the character of the fertilizers sold. A circular letter was 

addressed to the various manufacturers deing business in this — 
State, requesting information as to the aggregate of their sales 

and also the quality of the fertilizers sold, in order that informa- 

tion might be obtained as to the relative consumption of phos- 

phoric acid, potash and nitrogen compounds. It is not intended, 

of course, to make public the details of individual business, but 

to secure such general information concerning this trade as would 

appear to be of value to both manufacturers and consumers of 

these products. Nearly every one of the manufacturers addressed 

promptly responded to the circular asking for information. 

The same circular was sent out this year and while generally 

the replies were prompt, in several cases no replies were received, 

and in such cases, indicated by a star, the amounts reported the 

previous year have been given for this year also. A list of these 

manufacturers is given for the purpose of showing how exhaustive 

and reliable the statistics collected are, and the aggregate of the 

sales reported, given in the table following, is about 92,020: 

Names of Fertilizer Manufacturers who have Reported their 

Sales for the Year Ending November 1, I89gI. 

Allentown Manufacturing Co., Allentown, Penn. 

Armour & Co., Chicago, Il. 

H. J. Baker & Brother, 215 Pearl street, New York, N. Y. 

Bowker Fertilizer Co., 48 Chatham street, Boston, Mass. 

Bradley Fertilizer Co., Boston, Mass.* 

Brown & Gilman, 10 S. Delaware avenue, Philadelphia, Penn. . 

E. B. Chapin, Rochester, N. Y.* 

Chemical Company of Canton, Baltimore, Md. 

Chesapeake Guano Co., Baltimore, Md. 

Cleveland Dryer Co., Cleveland, Ohio. 

BH. Frank Coe, 16 Birline slip, New York, N. Y.* 

Peter Cooper’s Glue Factory, 17 Burling slip, New York, N. pe 

Crocker Fertilizer and Chemical Co., Buffalo, N. Y. 

E. A. Cross, North Parma, N. Y. 

L. B. Darling Fertilizer Co., Pawtucket, R. I. 

J. H. Devins, Utica, N. Y. 
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L. Eggers’ Sons, Novelty Bone Works, West Troy, N. Y. 

Ellsworth, Tuthill & Co., Promised Land, Suffolk Co., N. Y. 

. W.S. Farmer & Co., Baltimore, Md. 

; Farmers’ Fertilizer Co., Syracuse, N. Y. 

. George B. Forrester, 169 Front street, New York, N. Y.* 

| Hallock & Duryee Fertilizer Co., Mattituck, Suffolk Co., N. Y. 

Listers’ Agricultural Chemical Works, Newark, N. J. 

Lorentz & Rittler, Baltimore, Md.* — 

Frederick Ludlam, 108 Water street, New York, N. Y.* 

Mapes Formula and Peruvian Guano Co., 158 Front street, 

New York, N. Y? 

Michigan Carbon Works, Detroit, Mich. 

Milsom Rendering and Fertilizer Co., Buffalo, N. Y. 

L. Mittenmaier, Rome, N. Y. | 

Moller & Co., Bone Works, Maspeth, Queens Co., Ne YF 

Northwestern Fertilizing Co., Union Stock Yards, Chicago, Ill. 

. Preston Fertilizer Co., Green Point, Kings Co., N. Y. 

John 8S. Reese & Co., Baltimore, Md.* 

Rochester Fertilizer Co., 398 E. Main street, Rochester, N. Y. 

| Scott Fertilizer Co., Elkton, Md. 

_ Sheldon Brothers, Weedsport, N. Y.* 

_ Springfield Fertilizer Co., Springfield, Ohio. 

H. Stappenbeck, Utica, N. Y. 

Sterling Oil Co., Greenport, Suffolk Co., N. Y. 

Richard H. Stone, Trumansburgh, N. Y. 

I. P. Thomas & Son Co., 2 8. Delaware avenue, rau 

Penn, | 

George F. Tuthill & Co., Greenport, Suffolk Co., N. Y. 

‘Walker Fertilizer Co., Clifton Springs, N. Y. 

Walker, Stratman & Co., Pittsburg, Penn. 

Zell, Guano Co., Baltimore, Md. 

Isaac C. Hendrickson, Jamaica, N. Y. 

Mitchell Fertilizer Co., Tremley, N. J. 
J. E. Phelps, Jamaica, N. Y. } 

Rogers & Hubbard Co., Middletown, Conn. 

Samson Fertilizer & Chemical Co., North East, Penn. 

Lucien Sanderson, New Haven, Conn. 
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Aggregate Amounts of Fertilizers Reported as Sold in this 

State During the Year Ending November I, 1892. 
Tons. 

Complete manuring for spring use .. cal ee 38,415.40 

Complete manuring for fall use ..............000- 20,562.25 

Ammoniated superphosphates without potash, includ- 

ing dissolved bone, etc., for spring use........... 588.30 

Ammoniated superphosphates without potash includ- 

ing dissolved bone, ete., for fall use .............. 423.00 — 

Ground bone. for spring’ use: y/o ie ue eo eee 1,767.40 | 

round bones for fall nse .°/) 2. Pes ee 1,047.00 

Kainit, for spring use ............. Awe Kinds 396 00 

Hamnit, ‘for fall seed. 2i2 4 Pc cident Sie see 186.00 

Muriate of potash, for spring use....../.......... 357.00 

Muriate of potash, for fall use ................... ae 122.00 

Nitrogenous matter: 

(a) Ammonium sulphate, for spring use ........ 180.00 

Ammonium sulphate, for fall use ........... 55.00 

(b) Sodium nitrate, for spring use ............... 111.00 

Sodium nitrate, for fall use ..............2.% 40.00 

(c) Blood, ammonite, etc., for spring use .......... 1,178.50 

Blood, ammonite, etc., for fall use ........... 1,003 .25 

Plain superphosphates, including both dissolved bone 

black and S. C. acid phosphates for spring use .... 1,003.00 

Plain superphosphates, including both dissolved bone 

black and S. C. acid phosphates for fall use ....... 915.00 © 

| 68,350.10 

MITNICLABEITL Ey ios cho kis ska Wise eidicde nah ala tthwte oad ee 23,670.00 

Total ‘sales. reported «00.05.05. 00004582 2 92,020.10 

In the preceding pages brief mention has been made of some 

of the work which has been done at the Station by the several 

members of the staff, but for full details of this work reference 

must be had to the reports of those to whom the various branches 

of this work has been assigned, which reports are included in this 

volume, and I have no doubt that this work will commend mites 

to the farmers of the State as of great value. 
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_ It will be seen that, in the aggregate, an amazing amount of 

_ work has been performed, and while less may appear to have 

_  sufticed from which, in many cases, conclusive results might have 

‘been drawn, it has seemed wise that, in most of the investigations, 

the conclusions should be established by such an accumulation of 

testimony as to leave no room for, reasonable doubt. 

I desire to acknowledge the uniform faithfulness and zeal with 

which ‘the work of the Station has been performed by the several 

employes in whatever capacity engaged, since, as is obvious, to 

them largely is the credit due that so much has been accomplished, 

even though, in many cases, full credit for such work can not per- 

sonally appear in the pages of this report. 

Newspapers and Periodicals Presented to the Station. 

| Agricultural Epitomist, Indianapolis, Ind. 

4 Albany Weekly Journal, Albany, N. Y. 

American Agricuiturist, New York, N. Y. 

American Cultivator, Boston, Mass. 

American Dairyman, New York, N. Y. 

American Grange Bulletin, Cincinnati, Ohio. 

American Grocer, New York, N. Y. 

American Stock-Keeper, Boston, Mass. 

Baltimore Weekly Sun, Baltimore, Md. 

Canadian Entomologist, Fort Hope, Canada. 

Canadian Horticulturist, Grimsby, Ontario, Canada. 

Chautauqua Farmer, Dunkirk, N. Y. 

Cultivator and Country Gentleman, Albany, N. Y. 

Detroit Free Press, Detroit, Mich. 

Every Week, Angelica, N. Y. 

Farmers’ Advocate, London, Canada. 

Farm and Fireside, Philadelphia, Penn. 

Farm and Home, Springfield, Mass. 

Farmers’ Home, Dayton, Ohio. 

P Farm Journal, Philadelphia, Penn. 

Farm Life, Rochester, N. Y. 

a Farm, Stock and Home, Minneapolis, Minn. 

Gardening, Chicago, Il. 
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German Agricultural and Horticultural Journal, New York, 

N. Y. 

Grange Visitor, Lansing, Mich. 

Hoard’s Dairyman, Fort Atkinson, Wis. 

Holstein-Friesian Register, Boston, Mass. 

Horticultural Art Journal, Rochester, N. Y. 

Husbandman, Binghamton, N. Y. 

Industrial American, Lexington, Ky. 

Jersey Bulletin, Indianapolis, Ind. 

Ladies’ Home Companion, Philadelphia, Penn. 

Louisiana Planter and Sugar Manufacturer, New Orleans, La. 

Maritime Agriculturist, St. John, N. B. 

Maryland Farmer, Baltimore, Md. 

Mirror and Farmer, Manchester, N. H. 

Monthly Weather Review, Washington, D. C. 

Nebraska Bee-Keeper, York, Neb. 

Nebraska Farmer, Lincoln, Neb. 

New England Farmer, Boston, Mass. 

Northwestern Farmer, St. Paul, Minn. 

Orange County Farmer, Port Jervis, N. Y. 

Orange Judd Farmer, Chicago, Il. 

Orchard and Garden, Little Silver, N. J. 

Pharmaceutical Era, Detroit, Mich. 

Poultry Monthly, Albany, N. Y. 

Practical Farmer, Philadelphia, Penn. 

Rural New Yorker, New York, N. Y. 

Southern Cultivator, Atlanta, Ga. 

Sugar Beet, Philadelphia, Penn. 

Sugar Bowl and Farm Journal, New Orleans, La. 

Vick’s Illustrated Monthly Magazine, Rochester, N. Y. 

Western Plowman, Moline, Ill. 

World, New York, N. Y. 

Gifts to the Station. 

April 19. E. Smith & Sons, Geneva, N. Y., one tree each of 

Tunguedoc and Nonpareil almonds. . 

February 27. Chauncey Sheffield, Geneva, N. Y., cions of Are-ic 

and Fishkill apples. 
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March 1. P. B. Crandall, Ithaca, N. Y, cions of seedling apple 

No. 28. 

March 5. Maurice Stone & Wellington, Fonthill, Canada, cions 

cf the Baxter apple. 

March 7. John Wragg, Waukee, Iowa, cions of Chisman apple. 

March 8. R. G. Chase & Co., Geneva, N. Y., “ions of Boiken and 

Winter Citron apples. 

March 8. P. J. Berckmans, Augusta, Ga. cions of Hargrov e, 

Pine Stump, Thornton and Haywood apples. 

March 9. Downing & Morris, Clinton, Ind., twenty root grafts 

of Wabash Red apple. 7 

March 10. T. V. Munson, Denison, Texas, twenty cions each of 

Shirley and Rutledge apples. 

March 10. William Parry, Parry, N. J., cious of Parlin apple. 

March 12. James 8S. Lord, Linden, N. Y., cions of a seedling 

apple. 

March 12. Thomas W. Bowman, Rochester, N. Y., cions of Zubee 

Winter Sweet apple. 

March 14. L. T. Sanders, Plain Dealing, Bossier Parish, La., 

twenty cions and two trees of Talbot Pippin apple. 

March 14. A. E. Taylor, Baloit, Kansas, cions of Taylor’s ‘seed- 

ling apple. 

March 14. Samuel C. Moon, Morrisville, Penn., cions of Brandy- 

wine apple. 

March 18. Chase Brothers Company, Rochester, N. Y., cions of 

Dudley Winter, Excelsior and Martha apples. . 

March 18. C. G. Patten, Charles City, Iowa, cions of Alden, 

Arthur, Fameuse No. 1, Howard’s Best, Iowa Beauty, Melinda 

and Patten’s Greening apples. 

March 22. G. C. Brackett, Lawrence, Kansas, cions of Axident, 

_ Fraker and Manwaring apples. 

March 22. W. & T. Smith, Geneva, N. Y., cions of Walker 

_ Beauty apple. 

March 25. M. Butterfield, Lees Summit, Mo., cions of Florence 

and Gano apples. 

March 28. W. M. Samuels & Co., Clinton, Ky,, cions of Aiken, 

_ Baptist, Jones Seedling, Paragon, Pickett and Watwood apples. 
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March 30. Uriah Mellott, Rays Hill, Penn., cions of the Mellott 

apple. 

April 4. W. & T. Smith, Geneva, N. Y., cions of Gladstone, 

Tom Tutt, Herefordshire, Beefing, Queen Muscatel Bushy, Sanker-— : 

manky and Charlomof apples. 

April 9. M. F. Pierson, Seneca Castle, N. Y., cions of Kirkland 

apple. 

April 19. L. W. Carr, Erie, Penn., cions of Walker Beauty 

apple. 

April 19. J. Cole Doughty, Lake City, Minn., two trees oan of 

Thompson’s Seedling, apple Nos. 24. 29 and 38; also two trees of 

Okabena apple. 

April 19. Greening Brothers, Monroe, Mich., three .trees of 

Winter Banana apple. 

April 20. D. G. Edmeston, Adrian, Mich., cions of Oakland 

apple. 

April 20. E. L. Smith, South Schodack, N. Y., cions of late-keep- 

ing apple Schodack. 

April 23. Frank Ford & Son, Ravenna, O., cions of Colton apple. 

April 23. Eliwanger & Barry, Rochester, N. Y., cions of Palmer 

Greening apple. | 

April 28. J. S. Ford, Pittsford, N. Y., cions of Deacon supple, and 

two trees of Deacon Jones apple. 

April 28. W. B. Cole, Painesville, O., cions of the Madge apple. — 

April 29. Van Dusen Nursery Co., Geneva, N. Y., cions of Star- 

buck apple. 

May 5. Josiah Shull, Dion, N. Y., cions of an old, unknown variety 

of apple. 

April 19. E. Smith & Sons, Geneva, N. Y., one tree each of De 

Coulange, Kashia, Oulen’s Early, Smith’s Early and Smith’s 

Triumph apricots. | 

April 22. Hoopes Brothers & Thomas, West Chester Penn., 

two Shense apricot trees. 

April 25. R. G. Chase & Co., Geneva, N. Y., two Harris Fe 

trees. | | 

May 16. Mark W. Johnson Seed Co., Atlanta, Ga., one packet of 

Jackson Wonder bean. 
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: April 2. W. H. Phillips, Staunton, Ind. six plants of Wood- 

’ land blackberry. 
April 8. W. .N. Scarff, New Carlisle, O., three Fruitland black- 

berry plants. ) | 

April 13. A, C. Maxwell, Chanute, Kan., six Maxwell’s Early 

blackberry plants. 

April 19. 8. R. Alexander, Bellefontaine, O., six Reyner black- 

_ berry plants. 

April 23. F. Ford & Son, Ravenna, O., six Ford’s No. 1 black- 

berry plants. 

_-April 23. Ellwanger & Barry, Rochester, N. Y., six Early King 

_ blackberry plants. 3 

_ April 25. Cleveland Nursery Co., Rio Vista, Va., six Thompson’s 

~ Early Mammoth blackberry plants. 

: Mey 16. Sanmel Wilson, Mechanicsville, Penn., seven Washing: 

_ ton Climer and Erie blackberry plants. 

_ May 20. H. A. Hannum, Cazenovia, N. Y., one bone mill. 

February 29. Floyd Q. White, Yorktown, N. Y., cions of Osceola 

and Mohansic cherries. 

Ps April 5. W. & T. Smith, Geneva, N. Y., two trees of Auburn 

- Duke cherry. 
April 5. Heikes Nursery Co., Dayton, O., two trees of Ida cherry. 

; April 8. Charles E. Pennock, Fort Collins, Col., two seeds of 

- Improved Dwarf Rocky Mountain cherry, and three seeds of 

_ Nebraska Sand cherry. 
April 25. R. G. Chase & Co., Geneva, N. Y., cions of Youngken 

Golden cherry. 

May 4. Van Dusen Nursery Co., Geneva, N. Y., two Ostheime 

cherry trees. 

q May 16. Samuel Wilson, Mechanicsville, Penn., ‘vo Early May — 

_ -Pride cherry trees. ) : 
_ January 18. H. E. Van Deman, Pomologist of Department of 

_ Agriculture, Washington, D. C., one package of chestnuts for seed. 

_ March 10. Wiliam Parry, Parry, N. J., one tree each of Japan 

' Giant, Early Reliance, Advance and Success chestnuts, and two 

trees of Pedigree Japan Mammoth chestnut. 
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March 14. Samuel C. Moon, Morrisville, Penn., two trees of 

Numbo chestnut. . 

December 24. Charles E. Pennock, Fort Collins, Col., one ie . 

age of native Clematis seed (ligustiafolia). 

May 16. George W. Dunham, Schaghticoke, N. Y., seed of Dun- — 

ham’s Hybrid corn. ) 

April 19. J. Cole Doughty, Lake City, Minn., two North Star — 

current bushes. | : 
April 23. D. S. Marvin, Watertown, N. Y., one sare white 

currant bush. Bie 

April 25. E. Moody & Sons, Lockport, N. Y., five Rely Star 

currant bushes. re 

May 9. H. 8. Anderson, Union Springs, N. Y., five Eclipse cur- 

rant bushes. De 

November 25. Storrs & Harrison Co., Painesville, O., one Gar- 

field currant bush. . 

March 10. William Parry, Parry, N. a one trifoliate orange, 

five Albino dewberry, two Buffalo berry and inl High Bush 

cranberry. ee 

March 10. William Parry, Parry, N. J., two each of Eleagnus — 

edulis, E. longipes, E. augustifolia and E. pungens. “ied: 

March 15. B. E. Fernow, Chief of Forestry Division, Depart- 

ment of Agriculture, Washington, D. C., seeds of Lawson’s cypress, i 

Sitka spruce, black pine, lodge pole pine and western white pine. — 

October 6. George Stanton, Summit Station, Onondaga county, : ! 

N. Y., ginseng seed. Na 

April 8. J. IT. Thompson, Oneida, N. Y., cuttings of as 4 

gooseberry seedlings. z 

April 11. Marcus D. Dubois, Newburgh, N. Y., Ba. goose- 4 

berry cuttings. “iad 

April 13. Phil Strubler, Napierville, Ill., two Strubler’s No. 1 _ 

gooseberry. a 
April 19. C. 8. Curtice, Portland, N. Y., five Red Jacket goose: 7 

berry plants. 4 

April 23. Ellwanger & Barry, Rochester, N. Y., three Columbus 

gooseberry plants. ES, 



April 29. L. W, Gare Saratoga Springs, N. Y., five plants each 

Ce of Lancashire, Largo, White Eagle and Yellow Sulphur gooseberry 

plants. 

pt Oe 

May 9. H. 8S. Anderson, Union Springs, N. Y., “ive Frontenae 

gooseberry plants. 

October 25. Phil Strubler, Napierville, U1., two plants each of 

| ‘Nos. 2, 4, 5,.6, 7 and’ 10 gooseberries. 

March 1. P. B. Crandall, Ithaca, N. Y., cuttings of seedling 

grape, No. 16 Lain. 

March 7. T. 8S. Hubbard Co., Fredonia, N. Y., two vines each of 

Berckmans, Oneida and Victoria grapes. 

March 10. T. V. Munson, Denison, Texas, fourteen grape vines, 
namely: Rommel, Red Bird, America, Brilliant, Carman, Big Red 

and Big B con, two of each. 

April 5. A. V. Gerbig, Archbald, Penn., cuttings of Nos. 2 and 

10 grape. 

™M EW gee EO as Experiment STATION. 907 

April 6. 8. R. Alexander, Bellefontaine, O., one Alexander — 

winter grape. 

April 8. E. C. Peirson, Waterloo, N. Y., two Cortland grape 

vines. 

April 11. George 8S. Josselyn, Fredonia, N. Y., two vines each 

of Esther and Rockwood grapes. 

April 14. United States Department of Agriculture, Washing- 

ton, D. C., cuttings of Bertha, Dr. Warder, Emma, Ulinois City, 

_ Marie Louise and Theophile grapes. 
April 14. H. Lerch, Lockport, N. Y., three Chautauqua grape 

_ vines. 

April 19. C. 8. Curtice, Portland, N. Y., two Early Ohio grape 

_ -yines. 

April 20. D. G. Edmeston, Adrian, Mich., two Edmeston No. 1 

grape vines. 
April 23. D. S. Marvin, Watertown, N. Y., one seedling white 

grape vine. 
April 25. N. M. Chandler, Ottawa, Kan., three Chandler grape 

_ vines, No. 1. 

April 8. J. T. Thompson, Oneida, N. Y., four seedling grape . 

he 
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May 9. D. W. Babcock, Dansville, N. Y., two vines each of 

Livingston and Wheaton grapes. 

May 9. H. S. Anderson, Union Springs, N. Y., three Cayuga 

grape vines. 

May 16. Samuel Wilson, Mechanicsville, Penna two Lutie grape 

vines. 

~ October 19. Josiah Shull, Ilion, N. Y., one grape vine. 

November 2. T. C. Maxwell & Brother, Geneva, N. Y., several 

volumes of Holstein-Friesian Herd Book. 

March 10. T. V. Munson, Denison Texas, two Victoria Ever- 

-bearing mulberry trees. 

March 10. G. C. Bracket, Lawrence, Kan., cions of Measers — 
Weeping Russian mulberry. 

May 4. Jerome B. Rice, Cambridge, N. Y. Bice of Rices Globe 

Shaped Early Red Onion. 

March 9. Downing & Morris, Clinton, Ind., three freed of Kibby 

Golden Peach. 

March 14. E. T. Daniels, Kiona, Kan., two Marcella peach trees, 

March 14. A. T, Sanders, Plain Dealing, Bossier Parish, La., two 

Late Beauty peach trees. 

March 18. Chase Brothers Company, Rochester, N. Y., two trees 

each of Ostrander’s Early and Late peaches. 

March 28. W. M. Samuels & Co., Clinton, Ky., two trees each of — 

Sneed and Captain Edes peaches, 

April 5. G. H. & J. H. Hale, South Glastonbury, Conn., two 

Crosby peach. trees. | 

April 18. Julius Harris, Ridgeway, Orleans Co., N. Y., two Sur- 

prise peach trees. 

April 19. Greening Brothers, Monroe, Mich., two New Prolific 

peach. trees. 

April 22. Hoopes Brothers & Thomas, West Chester, Penn., two _ 

trees each of American Apricot, G. & A. and Butters Late peaches. 

April 238. S. R. Moore, Zanesville, O., two unnamed seedling 

peach trees. | 

April 26. Josiah Shull, Ion, N. Y,, some unnamed seedling | 
peach cions. 

April 28, J. 8. Ford, Pittsford, N. Y., two Ford’s Choice nae 
trees. 
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: April 28. W. B. Cole, Painesville, O., two trees each of Early 

_ Champion, St. Maries and Woodman’s Choice peaches. 

April 30. L. M. Macumber, North Ferrisburg, Vit., two dormant 

buds of an early Japanese peach. 

_ May 4. Van Dusen Nursery Co., Geneva, N. Y., two trees each of 

Atlanta and Globe peaches. | 

May 5. Warren Hartle, Covington, O., one tree each of Mid- 

season Favorite and Christmas Seedling peaches. 

May 11. Henry Lutts, Youngstown, Niagara county, N. Y., two 

5 trees each of Captain Eads and Pratt peaches. 

Bet March 8. S. D. Willard, Geneva, N. Y., cions of Vermont Beauty 

P.. pear. 

trees. 

March 10. William Parry, pee N. J., one Lincoln Coreless 

_ pear tree. 

March 10. G. ©. Brackett, Lawrence, Kan., cions of Ayers No. 

1 pear. 

_ March 14. Samuel C. Moon, Morrisville, Penn., cions of Miriam 

‘pear. 

{ : March 15. O. H. Ayer, Lawrence, Kan., cions of Nos. 1 and 2 

‘pears. 
ee, April 5. W. & T. Smith, Geneva, N. Y., two trees of President 

-Dronard pear. 

| April 5. Maurice Stone & Wellington, Fonthill, Ontario, Canada, 
two trees of Ritson pear. | 

: _ April 22. Hoopes Brothers & Thomas, West Chester, Penn., two 

_ Dewey’s Premium pear trees. 

_ April 23. Ellwanger & Barry, Rochester, N. Y., one tree each 

of RB. 8S. Fox, Col. Wilder, Lucy Duke and Patrick Barry pears. 

_ April 25. R. G. Chase & Co., Geneva, N. Y., two Clapp’s Beauty 

_ No. 64 pear trees. 

2 April 25. Josiah G. Youngken, Richlandtown, Penn., one tree 

each of Old Crassane, Philadelphia, Queen of the Low Countries, 

Red Garden (Youngken’s), Winter Seckel (Youngken), and Young- 

__ ken’s Favorite pear trees. 

March 8. P. J. Berckmans, Augusta, Ga., two Reliance pear _ 
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May 9. H. S. Anderson, Union Springs, N. Y., three Dr. Farley ; 

pear trees. 

August 14. Josiah Shull, Ilion, N. Y., cions of a seadiiie pear. 

September 3. J. K. Adams, South Canterbury, Conn., cions of 

Kinsman pear. 

March 14. L. T. Sanders, Plain Dealing, Bossier Parish, La., two 

Ruby plum trees. 

April 5. W. & T. Smith, Geneva, N. Y., two trees each of Smith’s 

Prune, Frogmore, Damson and King of Damson plums. 

April 5. Morris, Stone & Wellington, Welland, Ontario, Canada, — 

one tree of Saunders’ plum. 

April 9. M. F. Pierson, Seneca Castle, N. Y., cions of Miller’s 

Superb plum. 

April 9. E. Cornwell, Middleburgh, N. Y., two trees of Middle- 

burgh plum. 

April 18. J. Wragg & Son, Dh la., two Stoddard plum 

trees. 

April 19. L. W. Carr, Erie, Penn., two Transparent plum irees. 

April 19. E. Smith & Sons, Geneva, N. Y., the following named 

varieties of plums, one tree each: Blackman, Precoce De aaa ‘2 

thold and Seedlings Nos. 1 and 2. 

April 20. Jay Wood, Knowlesville, N. Y., two Reed plum trees, 3 

April 22. Hoopes Brothers & Thomas, West Chester, Penn., two . i 

Dunlap pluni trees. 

April 25. R. G. Chase & Co., Geneva, N. Y., two trees each of 

Arch Duke and Monarch ne. . 

May 2. S. D. Willard, Geneva, N. Y., two trees each of Arch. | 

Duke, Field and Prince of Wales plum trees. 

May 4. Van Dusen Nursery Co., Geneva, N. Y., two Kelsey 

Japan plum trees. 

May 11. Henry Lutts, Youngstown, Niagara county, N. Y., two ‘ 

trees each of Bougoume, Chabot, Hytankis, Lincoln and Yellow 
Japan plums. 

May 30. H. S. Anderson, Union Springs, N. Y., two trees of 
Oswego plum and two Prune D’Agen. 

potato. 

May 14. John Fraser, Salem, N. Y., two potatoes of the Fraser a : 
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| May 21. George K. Higbie & Co., Rochester, N. Y., one tuber 

of a seedling potato. 

May 26. C. E. Angell & Co., Oshkosh, Wis., one tuber each of 

Nos. 27 and 101 potatoes. 

February 10. H. E. Van Deman, Pomologist of Department of 

Agriculture, Washington, D. C., cions of Van Deman and Santa 

Rosa quinces. 

May 4. Van Dusen Nursery Co., Geneva, N. Y., two trees each 

of Sweet Winter and Champion quinces. 

April 14. R. S. Edwards, Highlands, Jefferson county, Col., six 

‘Pride of Kent raspberry plants. 
: April 14. C. H. Manwaring, Lawrence, Kan., six plants of seed- 

ling blackcap. ° 

April 19. S. R. Alexander, Bellefontaine, O., six Success black- 

berry plants. 

April 23. Eilwanger & Barry, Rochester, N. Y., two Superlative 

raspberry plants. 

April 25. R. D. McGeehon, Atlantic, Ia., twelve Older rasp- 
berry plants. 

April 25. Cleveland Nursery Co., Rio Vista, Va., six American 

_E. B. raspberry plants. | 

- May 2. R. Johnston, Shortsville, N. Y., six Winona raspberry 

plants. 

May 9. D. W. Babcock, Dansville, N. Y., six Babcock No. 1 

t raspberry plants. 

a May 12. Coe & Converse, Fort Atkinson, Wis., six plants of 

Older raspberry. 

March 10. G. C. Brackett, Lawrence, Kansas, cuttings of Rook 

Mountain Spirea. 

4 February 29. Dr. E. W. Bea Berkeley, Cal., seeds of Rumex 

- hymenosepalum. 
4 March 4. Charles 8. Lindly, Emporia, O., twenty-live plants of 

_. Everbearing strawberry. 
_ ‘March 19. T. G. Michel, Judsonia; Ark., planis of Arkansaw 

Traveler. | 

_ . April 4. F. W. P. Scharsky & Son, Princeton, M}., twenty fovr 

. _ plants of Princeton Chief strawberry. 

ee. 
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April 5. G. H. & J. H. Hale, South Glastonbury, Conn, twenty- 
four plants each of Swindle, Southard’s Early and Gen. Putnam a . 

straw berries. Late: 

April 9. McMath Brothers, Onley, Va., twenty-five Accomac 

strawberry plants. Plante. 

April 11. W. F. Allen, Jr., Salisbury, Md., twenty-five plants 

each of Allen’s No. 1 and No. 3 strawberries. " ae 
April 13. R. D. Cole, Bridgeton, N. J., twelve Gide Bell straw: 

berry plants. Sy 
April 13. William Parry, Parry, N. -f., twenty- tive Leader straw- 

berry plants. < 

April 18. Samuel Kinsey & Co., Kinsey, O., twenty Dayoon ie 

strawberry plants. ae ‘ 

Aprii 14. R. S. Edwards, Highlands, Jefferson county, Col, # 

twenty-five Edwards’ Favorite strawberry plants. Ba) 

April 19. M. F. H. Smeltzer, Van Buren, Ark., iene . 

Smeltzer Early No. 2 strawberry plants. 

April 22. George W. Townsend, Gordon, O., twenty-five No. 20 

strawberry plants. Ge 

April 23. T. J. Dwyer, Cornwall, N. Y., twenty-five E. P. Toe 4 

strawberry plants. a ¥ 

April 28. S. R. Moore, Zanesville, O., twenty-five Muskingum i : 

strawberry plants. ag 
April 23. Ellwanger & Barry, Rochester, N. Ye twenty-five q 

plants each of Galerson and Laxton’s Captain strawberry plants, , 

and six Latest of All strawberry plants. i, ‘a 

April 23. George Q. Dow, North Epping, N. H., six Yankee By 

Doodle strawberry plants. i 

April 25. C. P. Bauer, Judsonia, Ark., some plants of the West 

Lawn strawberry. eas, 

April 25. R. D. McGeehon, Atlantic, Ia., twenty-five Sandoval i 

- gtrawberry plants. iri 

April 25. Cleveland Nursery Co., six plants each of Bell an a 

Thompson’s No. 9 strawberries, and twelve plants of the Thomp- 

son’s No. 40 strawberry. a" 
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April 25. D. Peandh Bremen, O., ante ea plants each of 

Triomphe De Gand, Annie Forest, Dew, Early Idaho and Oregon 

_ Ever Bearing strawberries. ; 

April 26. Stayman & Black, Leavenworth ee six plants each 

of the following varieties of strawberries: Primate, Magnate, 

. Glenfield, Cycloma, Cheyenne, Pawnee and Stayman’s No. 8. 

April 29. B. L. Carr, Saratoga Springs, N. Y., six plants of 

Wilton and twelve plants of Herberts’ strawberries. 

May 2. R. Johnston, Shortsville, N. Y., twenty-five Princess 

strawberry plants. 

May 2. Slaymaker & Son, Dover, Del., twenty-five plants each 

4 of Accomac, Advance and Clarks’ Early strawberries. 

- May 5. B. O. Curtis, Paris, Il., twenty-five plants each of Nos. 

— 15 and 154 strawberries. ; . 

May 7. W. C. Holcomb, Mecca, O., twenty-five Holcombs seed- 

ling strawberry plants. 

May 9. Prof. E. S. Goff, Madison, Wis., four Alabama and twelve | 

FD. _& D. strawberry plants. 

_ May 11. 8. E. Hall, Cherry Valley, I, twelve plants each of 

Custer & Halls’ Seedling strawberry plants. 

: May 12. Coe & Converse, Fort Atkinson, Wis., twenty-five plants 

of Smith Seedling strawberry. 

’ May 14. Pheneas Crosby, Clinton, Wis., twenty-five plants each 

_ of Nos. 10, 27 and 91 strawberries. 

May 16. Charles S. Pratt, Reading, Mass., twelve Sunnyside 

strawberry plants. — } 

f May 27. Clark Hewett, Waupun, Wis., twelve Kincks Seed- 

a ling strawberry plants. 

- October 24. S. L. Watkins, Placerville, Cal., twenty-nine straw- 

P berry plants of the following named varieties: Honey, Green 

_ Alpine, Linia Alpine, Red and Gold Alpine, and F. Chilinses. ~ 
February 24. Joseph Harris Co., Moreton Farm, N. Y., one 

packet of Potomac tomato seed. 

7 - March 4. Joseph Harris, Moreton Farm, N. Y., Potomac, Igno- 

tum, Dwarf Champion and Early Ruby tomato seed. 

a c 30 



eee 20. W. atlas nee & Co, Philade 

Naot packets of vegetable seeds for testing. 

_ February 27. Peter Henderson & Co., New York, N 

rs of vegetable seeds for testing. Bo - 

| : ; hes Binnie’: 
March 4. T. J. Townsend, Painted Post, N. ce one | 

A wire stretcher. 
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FREEPORT OF THE First ASSISTANT.* 

The work in charge of the first assistant during the past year 

has been, besides some necessary routine and various incidental 

- work connected with general station management, similar to that 

of the preceding year. 

Experiments with poultry have been made, including some feed- 

ing experiments with capons, some with laying hens, and a continu- 

ation of some breeding experiments in relation to egg production. 

Feeding experiments with swine have. been continued during 

the year. Experiments with several lots of pigs with which the 

sow was fed much longer than is usual, were made, continuing © 

‘from the birth of the pigs until they were ready for market; also 

several other feeding experiments with sows which had lost from 

100 to 150 pounds, by suckling pigs. Some feeding trials with wet 

food contrasted with dry food, and some with sorghum and with 

beets in large proportion contrasted with rations nearly all of grain 

were made. 

The rations have been arranged for the cattle under investiga- 

tion and the feeding, etc.,superintended. The rations at all times 

varied but little in proportions of constituents from those’ gener- 

a ally considered to give the best results. The grain foods were 

such as, among those usually to be obtained, were thought best to 

supplement the forage and coarse fodders at different times 

available. A detailed discussion of the rations fed and the 

results accompanying them will be reserved for future reports or 

for bulletins. Record of amounts of different foods consumed by 

the different animals will be found elsewhere in this report where | 
the results of certain investigations with the dairy cattle are 

discussed. — 

* William P. Wheeler. 
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Observations on the few varieties of sorghum found suitable for 

this State, and on some new varieties, were continued. 

- Records of results from the several strips in the field treated 

with different crude chemicals were made. 

Poultry. 

In the line of poultry work quite a number of feeding experi- 

ments with capons have been made, and as enough experiments 

have been finished to justify some conclusions the results have 

been arranged in bulletin form. The bulletin includes data 

obtained during the first month or more of the year following 

that for which this report is made, but this report not being called 

to press until these additional data are prepared, they are here 

included, making the results more complete. 

The much higher prices at which capons are quoted compared 

with those of the average of poultry have led to many inquiries — 

being made during the past few years in regard to the profit in — 

growing them for the market. When we remember that beef 

cattle have been fed in this State during recent years at very small 

profit and that often to find any profit in producing pork it has 

been necessary to take into account the advantage of using skim 

milk, etc., and to consider the manurial value of the grain fed, we 

may find it well worth while to learn the cost of any possible ani-— 

mal product of the farm that will command a good price in the 

market. 

Not many data are available in regard to the subject. But a 

small proportion of the recent information contained in the poul- 

try and agricultural papers seems to have come from disinterested 

sources and the larger part therefore whether exaggerated or not — 

is naturally received by many with suspicion. In order to obtain 

information in regard to the probable advantage of growing capons 

several experiments have been made at this Station during the oe 

past two years. 

In this bulletin are recorded the results obtained in feeding 

several lois of capons for the months during which they are 

usually grown, beginning in August and September when young 

cockerels are old enough for caponizing and continuing until 7 & 
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February, at which time the birds are so nearly mature and the 

growth becomes so slow that it is only a question, of holding them 

longer or not for higher prices. | 

_ In the feeding trials skim-milk has been as profitably fed to 

capons as to young chicks. With every lot, sweet skim-milk has 

been fed during nearly all the time in place of water and has .nuch 

of the time constituted about sixty per cent. of the total food. Of 

the water free substance consumed the skim-milk has supplied 

from nine to nineteen per cent., generally from twelve to fifteen 

per cent. 

During the fall of 1891 and winter following, two lots of capons 

were fed for periods of several months and several smaller lots for 

shorter periods of from four to six weeks. Record of feeding was 

not begun with these birds until after they had been caponized 

and recovered from the operation. During last fall and winter 

four lots of capons and also one lot of cockerels were fed for periods 

of five months. These records of feeding include the time at 

which the birds were caponized and account for any loss of weight | 

or smaller gain during certain periods in consequence. 

Fowls of several breeds and a few crosses, have beén used: 

Light Brahma, Buff Cochin, Plymouth Rock, Black Langshan, 

Indian Game, Indian Game.— Light Brahma cross, Indian Game--- 

Buff Cochin cross and W. P. Rock — Black Minorca cross. . 

The cockerels were caponized at an average weight of 3.8 

pounds. The average weight of those caponized at smallest size 

(B. P. Rocks) was 2.7 pounds, and of those at largest (the Light 

4 Brahma) 4.8 pounds, when the operation was performed. While 

the former recovered from the operation much more rapidly, 

the latter made, after recovery, much the more rapid and profitable 

growth. 

The average loss in weight from the thirty-six hours’ fasting 

and operation was 11.2 per cent. Within five days thereafter the 

birds had generally recovered the weight lost, so that seven days | 

from the time of the removal found the cockerels back in the pen 

as capons at the same weight (the average showed a slight increase 

of three-tenths per cent.) with but the additional cost for food of 

that consumed during the five days. 
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The special feeding of the separate lots was not begun. until 4 ; 

they had attained the weight of from two to four pounds. In cal- 

culating the total cost per fowl the cost assumed up to these 

weights is the average cost found in feeding thirty chicks of both 

sexes from hatching up to the same average weight. These 

chicks, as also all used in experiments, were hatched after the 

| usual farm methods by hens and were kept with hens for several 

weeks. The recorded cost of food, therefore, for the chicks during 

the first six or seven weeks after hatching is considerably more 

than that necessary for those kept in brooders as it includes the 

cost of food consumed by the hen. 

The cost of the chick when hatched and on an average about one- 

tenth pound in weight, is taken at five cents, enough to cover the 

cost of eggs and of food for setting hen. (Chicks can, however, 

be hatched at time of year when those to make capons are 

hatched at somewhat less cost.) This is added to the total cost of 

food consumed per fowl up to any weight to find the cost per fowl 

at such weight as given in the tabulated results following. The 

total cost given is, therefore, that for food and hatching alone. No 

account is taken of the labor or use of buildings, land, ete., as the 

proportion would vary much where many or few capons were 

grown and in regard to location, ete. No allowance is made for 

value of the manure produced. (This, however, is much less 

valuable than many seem to think.) Neither is any account taken 

of the cost of marketing. 

There is also a certain per cent. of loss from various diseases, 

accidents, etc., among the fowls at all ages, which it is important 

should not be forgotten in making estimates of profit, but as thiy — | 

varies so much with the character of the stock and their quarters, — 

care, etc., there can hardly be any average assumed; but it is safe 

to say that with favorable conditions and careful attention a loss i : 

with young chicks or older birds of five per cent. can be expected. | . : 

No bird among those grown at this Station has died during two 

years past directly on account of the operation. (The loss of one, | 

some weeks after caponizing, was due more to an oversight in ~ 

after treatment than to the direct effect of the operation itself.) — 

But in order to make sure of killing no birds it is occasionally 
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necessary to leave some with almost the assurance of their develop- 
ing into slips. Even the most expert professional operators expect 

to kill a few birds. 

The excess that the average market prices show over the cost for 

food, however, is enough to promise a fair profit, over an ordinary 

per cent. of loss,for any reasonable investment ef labor, cte. The 

cost of caponizing where the services of any expert operator can 

be obtained is but a few cents per fowl (sometimes as low as 

four cents). A*ter a fall in the high broiler prices of Spring and 

early Summer it will probably be found more profitable to caponize 

the surplus cockerels than to market them, especially where cheap 

skim-milk and grain is to be turned into a market product. For 

While often the per cent. of profit over the cost of food in seiling 

at broiler age is greatest, the actual difference per fowl in market 

price over cost of food is greater with the capon, providing the 

latter is sold before growth has ceased. After caponizing the 

labor in caring for and feeding is but little more than in feeding 

cattle or pigs, and the proportion of labor to produce 100 pounds — 

of capons is, therefore, less than in production of 100 pounds of 

broilers as the latter have most of the time been with the hen or 

brooders. 

As it was not possible to hatch and grow all the chicks capon- 

ized and fed, no attempt was made in these trials at any direct 

comparison of the breeds used, as they were not strictly com- 

parable, being hatched at different times and not being fed exactly 

alike when small chicks. Most of these used were hatched and 

grown at this Station, but the Plymouth Rock and Black Lang- 

shan and one lot of Light Brahma chicks were purchased. The 

cross bred birds used were from fair stock and the chicks were in 

vigor and health perhaps somewhat better than the average. The 

Buff Cochins used were a little above the average in all but fancy 

points and were exceptionally vigorous and healthy. The Plymouth 

Rocks were from well-known stock and were vigorous and healthy | 

looking chicks and an even lot, but in rapidity of growth and 

in size attained were hardly up to the average of the best of the 

breed. The lot of Langshans was an uneven one from stock of 

a several breeders of good repute, but in vigor and size most of 
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the birds were below the average of the breed. The lot of Light _ 
Brahmas was a fairly good one, and although rather late hatched ss 

for the breed, made the most profitable and rapid growth. 

In the first season’s feeding there was fed skim-milk (buth Cooley 

and Separator) wheat, corn meal, alfalfa forage, dry bone and 

mixed grain No. 22, which was made of five parts wheat bran, a 

one part N. P. linseed meal, one part wheat middlings and four 

parts ground oats by weight. There was fed the second season | 

skim-milk, wheat, corn, alfalfa forage, beets, corn silage and two ~ 

grain mixtures, No. 1, containing, by weight, five parts corn meal : 

and one part each of ground oats, wheat bran, wheat middlings, ‘ 

and N. P. linseed meal, and No. 2, which contained the same as 
No. 1, except that two parts of O. P. linseed meal were substituted 

for the one part N. P. - 

The ratio of protein to non-nitrogenous constituents in the ration — 

was about such as is generally found to give good results, and was 

usually that of about 1:4 or 1:5. The foods used showed com- 

position by analysis as follows: 
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949, Report oF THE First ASSISTANT OF THE 

Calculations of the value of the food consumed were made at 

the following prices.— In 1891;— Mixture No. 22; at twenty-three 

dollars per ton; wheat, at one dollar per bushel; corn meal, at 

twenty-two dollars per ton; wheat bran, at twenty dollars per ton; 

skim-milk, at twenty-five cents per 100 pounds; alfalfa forage, at 

two dollars per ton; and dry bone, at two cents per pound. In 

1892 ;— ground oats, at twenty-six dollars per ton; wheat bran, at 

eighteen dollars per ton; wheat middlings, at twenty dollars per 

ton; corn meal, at twenty-four dollars per ton; linseed meal, N. P., 

at thirty dollars per ton; linseed meal, O. P., at twenty-eight 

dollars per ton; corn, at sixty cents per bushel; wheat, at eighty 

cents per bushel; skim-milk, at twenty-four cents per 100 pounds; 

alfalfa forage, beets and corn silage, each three dollars and twenty 

cents per ton. 

The pens in which the lots of capons were fed had about ten 

by twelve feet floor space with open yards, which were covered 

with coal ashes, attached about eleven by twenty feet. In each 

of these pens about fifteen to twenty fowls were kept when small, 

unless fewer for any lot were available, and when nearly grown 

from eight to twelve. After winter weather had commenced the 

capons were kept inside and but very seldom allowed in the yards. 

Until in December, however, they had the run of the open yard 

so that they were more than half grown when close confinenent 

indoors began. 

They were weighed once a week and oftener at about time of 

caponizing. Some occasionally at time of weighing were removed 

on account of symptoms of disease, the indications of being slips, 

for exhibition, or for dissection, etc. The results of feeding were 

averaged for periods of one week, but as the growth is shown as 

well with average results arranged for pees of two weeks they 

are so given in tabulated form. 

In estimating the market value per fowl at the different weights, 

the market price prevailing at the time of year when the fowls 

had on the average attained to the weights are taken. The 

market: quotations were the average of those contained in The 

American Grocer and the Cultivator and Country Gentleman, 

and during the latter part of the séason in the New York Weekly — 

he 
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Sun. These are less than those obtained by some producers, but 

probably fairly represent what can be expected in inust seasons. 

Where market quotations for live weight were not given, the 

prices for dressed weight were reduced to correspund.* 

As the demand for capons does not come from those who are 

looking for the cheapest possible animal food it is evident that 

effort should be made by any grower toward improvement in 

- quality and the most successful and profitable competition will 

probably be in this direction. 

It is better, of course, to use only the larger breeds for capons, 

and the Brahmas and Cochins are among the best, but while these 

breeds furnish poultry of superior size and excellent quality there 

is compared to the game an undesirable deficiency of breast devel- 

opment which is plainly noticeable in the dressed fowl. The 

accompanying plate taken from photographs shows the difference 

in appearance of the dressed fowls which were fair specimens of the 

breeds, Buff Cochin, Indian Game and Light Brahmas. At the 

New York Poultry Show in 1892 the first prize was given by a 

competent’ judge to a capon eight and one-half months old of 

Indian Game—Buff Cochin cross over capons young and old of 

Light Brahma, Black Langshan and two or three other breeds and 

crosses. The plates which were taken from photographs show 

mature specimens of Indian Game—Buff Cochin cross and Indian 

Game—Light Brahma cross. <A cross of the Indian Game gives 

nearly as large fowls as the pure breed with much of the game 

shape. This cross can probably be used with advantage, for 

the Indian Game while larger than the pit game has little of the 

fighting spirit of the latter and having yellow skin and legs will 

not interfere with the common prejudice in that direction. It is 

not probable, however, that did such prejudice exist in a market 

demanding the best of capons, it would be hard to overcome 

where good fowls of such breeds as the Dorking, Houdan, La 
Fleche and Langshan were to be had. 

* The average loss in weight in dressing thirty fowls for market was found to be eleven per 

cent. of the fasted live weight and about fifteen per cent. of the not-fasted live weight. Not often 

does much variation occur in the per cent. of weight lost in dressing for market. The smallest 

loss among thirty fowls being 6.4per cent. and the greatest 15.2, nearly all, however, being 

very close to the average of eleven per cent. 



944. Report oF THE First ASSISTANT OF THE 

To show the general proportionate increase of cost per fowl as 

the weight increases the average results from several lots of 

capons are arranged in a chart. The results from one lot of 

cockerels fed are also plotted on the same chart for comparison 

(see Chart IJ, opposite). The broken and dotted lines show at 

intersections with the vertical and horizontal lines the average 

total cost per fowl, for food and hatching at different weights for 

each lot fed. The tendency toward an upward curve shown by 

each line indicates the greater proportionate cost of any increase 

in weight as the fowls approach maturity. The growth made by 

the cockerels (Buff Cochins) corresponded quite closely with that 

made by capons of the larger breeds and the cost was similar as 

indicated by the unbroken black line. At weights attained by 

the capons a few weeks after caponizing the cost per fowl was less 

with the cockerels than with any lot of capons. 

The accompanying tables give the results obtained with sev- 

eral lots calculated to the average per day per fowl, generally in 

periods of two weeks. The results for the first week with the 

Light Brahmas and Plymouth Rocks are averaged alone as these 

lots were fed but one week before some in each were caponized. 

The results from lots “E” and “IF” which were fed but a short 

time are averaged for periods of three weeks. 

With the Plymouth Rocks during the first five weeks skim- 

milk formed over sixty-three per cent. of the total food and sup- 

plied over eighteen and one-half per cent. of the water-free food. — 

As the weather grew cooler less milk was taken, but the average 

proportion consumed during the next four months was over fifty 

per cent. of the total food. The skim-milk consumed by the — 

Langshans during the first five weeks was about fifty-nine per 

cent. of the total food and about sixteen per cent. of the water-free 

food, and during the rest of the time, except the last two weeks, 

it constituted nearly fifty per cent. of the total food. With the 

Light Brahmas skim-milk, during the first five weeks, formed 

sixty-one per cent. of the total food and supplied over seventeen 

per cent. of the water-free food and for the rest of the time, 
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except the last two weeks, was over fifty-one per cent. of the total 

food. The capons in lot “C” were of Indian: Game-Buff Cochin 

cross removed from another lot with which they had been fed 

until in December. With them skim-milk constituted fifty-eight 

per cent. of the total food and over twelve per cent. of the water- 

free food during the few weeks that they were fed. The Light 

Brahma capons in lot “D” which also were fed until December 

in a mixed lot, had fifty-four per cent. of their ration skim-milk. 

With the smaller lots designated “E,”.“F,” “G” and “H,” the 

rations contained also a large proportion of skim-milk, varying 

at different times from forty-two to sixty-nine per cent., and, 

- except with lot “HE,” generally being over sixty per cent. of the 

total food. 

The gain or loss for lot “G” during the four. weeks recorded. 

is so small that the ration fed may be considered as entirely a 

maintenance ration, and gives the amount of water-free food per 

day for each one pound of live weight fed as approximately one- 

half ounce. The cost of this ration per day for each 100 pounds 

live weight of fowls fed would be five cents. 

The B. P. Rock cockerels were caponized at the average weight 

of 2.7 pounds, and lost from fasting and the operation ten per 

cent. but gained during the week in which they were capon- 

ized 6.6 per cent. The B. Langshan capons were caponized at 

the average weight of 3.9 pounds and lost 12.2 per cent., 

but lost during the week only an average of .5 per cent. The 

Lt. Brahmas were caponized at average weight of 4.8 pounds and 

lost 11.9 per cent., the loss for the week being 8.7 per cent. 

In the tables containing the average results for periods of two 

weeks the figures giving the “ratio of protein to total carbo- 

hydrates in food” are not intended for the usually given “nutri- 

tive ratios,” and no attempt was made at determining the 

digestibility of these foods with fowls. The ratio simply gives 

the proportion, in the total ration, of crude protein to the total 

carbohydrates, the fats not multiplied. 

The figures under the headings “ Pounds of water-free food for 

each one pound gain in weight” and “Cost of food for each one 
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Cross-BRED Capons (Lot C). 
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Liegot Brauma Capons— AVERAGE PER Fowt. 

Total cost | Market Cost of food | Market 
At erreee tal cost er pound | price per Market value consumed, value. per 
wei, ht pel . of fowl at cent.of value fowl © at weight. eee Ate oy pe Ni me prices quoted. cent, ot hey rat + of f foo a 

Siner nag Getta rand Cae 4 Per cent. Per cent. 

< : : : . 55.6 180.0 

1.5 12.6 8.4 18.0 27.0 46.7 214.3 

2.0 15.3 eo 18.0 36.0 42.5 235 .3 

2.5 18.2 ees: 15.0 37.5 48.5 206.0 

3.0 20.9 TO 15.0 45.0 46.4 215.3 

3.5 23.6 6.7 14.0 49.0 48.2 207.6 
4.0 25.5 6.4 14.0 56.0 45.5 219.6 

4.5 28.0 6.2 13.0 58.5 - 47.9 208.9 

5.0 31.5 6.3 14.5 12.5 43.4 230.2 

5.5 34.8 6.3 14.5 LOSE es 43.7 229.0 

6.0 37.9 6.3 La @ 90.0 42.1 237.5 

6.5 40.8 6.3 16.0 104.0 39.2 254.9 

7.0 47.0 Gan/ 17.0 119.0 39.5 253.2 

rap 53.2 Pel 17.0 127.5 41.7 239.7 

8.0 59.8 7.5 18.6 148.8 40.2 248.8 

8.5 66.6 7.8 18.6 158.1 42.1 237.4 

9.0 74.5 8.3 18.6 167.4 44.5 294.7 

9.5 82.6 Sed, 19.0 180.5 45.8 218.5 

9.9 90.2 9.1 150 188.1 48.0 208.5 
79.8 95.5 i 19.0 186.2 51.3 190.8 

Cross-Brep Caprons. Lor C—Avrrace Per Fowt. 

ee en $a 

Market Cost of food Total cost Market value 
At average | motal cost per Ib. live Market price | value of consumed, per cent. of 

wei ht per er . per lb. at fowl at | per cent. of 

| ecient” | rele | prices | mekst "consumed 
Pounds. Cents. Cents. Cents. Cents. Per cent. Per cent. 

729 67.6 8.6 18.6 146.9 46.0 SLTOS 

8.0 . 70.9 8.9 18.6 148.8 47.6 209.9 

8.5 80.3 9.4 18.6 154.4 52.0 192.3 

8.8 86.0 9.8 18.6 163.7 52.5 199.3 



4 

yf 

Lear Bramva Carons. Lor ‘D— Avera 

Total cost we average Total iat 
per lb. live 

Weight mt at weight. | weight at per lb. at 

fowl o weight. weight. 

Cents. Cents. 
18.6 
19.0 
19.0 
19.0 
19.0 

ase Wea 
ha a4 

Market price | Market | 
value at. 
prices 

quoted. — 

per a ; ets . 

marke f cost of I d 

value. + consumed. 

Cents. 

169.3 
180.5 
190.0 
197.6 
197.6 

* 
. 
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Cockerels and Capons. 

One lot of cockerels was fed at the same time with these lots of 

capons. These cockerels, Buff Cochins, were entirely comparable 

with the lot of the same breed selected for caponizing, being of 

the same parentage, age and previous treatment, with the excep- 

tion that, as no pen large enough was available at the time the 

lot for caponizing was separated, the cockerels were allowed to 

run for a few weeks longer before special feeding began. The 

feeding trial with the capons began in August and with the 

cockerels in September. | 

The proportion .of skim-milk in the ration was about the same 

for each during all the time after special, feeding of the cockerels 

began, except the last two weeks. With the cockerels during 

eighteen weeks the skim-milk supplied over forty-nine per cent. 

of the total food and eleven and one-half per cent. of the water- 

free food, and with the capons during the same time over forty- 

seven per cent. of the total food and nearly eleven per cent. of the 

water-free food. The ratio of protein to total carbohydrates was 

nearly the same in each ration. 

The growth made by the cockerels was more rapid than that of 

the capons, but much less regular. Although on September 

twenty-sixth the «ockerels averaged nearly six-tenths of a pound 

3 lighter than the capons, they averaged on February thirteenth 

nearly nine-tenths of a pound heavier. The cockerels consumed 

more food, however, than the capons, so that at nine pounds aver- 

age weight the cockerels had cost seven-tenths of a cent per 

pound live weight more than the capons. At the average weight 

of six pounds, a few weeks after the operation of caponizing, the 

cockerels had cost less, having cost at this weight six cents per 

: pound, and the capons having cost six and seven-tenths cents per 

pound live weight. 

The Cochins were caponized at the average weight of 4.3 pounds. 

The loss from fasting and the operation was 10.8 per cent., but 

_ during the week in which caponizing was done the average gain 

was 1.8 per cent. 

: The following tables give the results of feeding for the Buff 

q Cochins, cockerels and capons, but for a brief way of comparison 
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some of the results areshowninachart. (Chart III, opposite.) The 

- ines on the chart show the relation existing between the cost of 

food per fowl and the market price, throughout their growth. The 

more abrupt changes in, the directions of the lines are due more to 

the changes in the market prices at different times in the year and 
for fowls of different weights than to any great fluctuation from 

an even rate of growth. It will be noticed that with the cockerels 

the lowest rate which the cost of food (and hatching) bore to the 

market value, after the average weight of two pounds, when it 

was 42.5 per cent., was at the weight of six pounds, when it repre- 

sented 46.3 per cent., about the same as at three pounds average 

weight. The actual difference in cents between the market value 

and the cost for food was also much greater at six pounds average 

weight than at any other. 

With the lot for capons the per cent. which the cost of food 

(hatching included) was of the market value varied little after 

they had really become capons, being most of the time between. 

forty and forty-five per cent., at some times a little lower than at 

broiler weight of two pounds. The actual amount in cents, how- 

ever, which the market value exceeded the cost for food, rapidly 

and quite regularly increased up to nine pounds average weight. 

The difference between the market value and the cost for food 

and hatching was at two pounds 20.7 cents, and at nine pounds 

average weight it was, for the cockerels, 37.7 cents, and for the 

capons, 94.4 cents, per fowl. 
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Burr Cocutn Carons — AVERAGE PER Fowt. 

4 

Total cost Market Cost of food Market ~ 

Weleht per| Total cost |PeF pound, | pele por | "Srprioas” |cousuped, Hes |onnt of eat 
% git. | at weight. | weight. quoted. value. ‘ praichaae 

Pounds. Cents. Cents. Cents. Cents. Per cent. Per cent. 

1.0 10.0 10.0 18.0 18.0 55.6 -180.0 
1.5 12.6 8.4 18.0 27.0 46.7 214.3 
2.0 15.3 £76 18.0 36.0 42.5 235.3 
2.5 18.2 eS 15.0 81.5 48.5 206.0 
3.0 20.9 7.0 1520 45.0 46.4 21573 
3.5 23.2 6.6 14.0 49.0 47.3 212.9 

4.0 26.0 65 14.0 56.0 46.4 915.4 

4.5 29.5 6.6 LO 4 58.5 50.4 198.3 
5.0 32.6 6.5 14:5 T2iD 45.0 9922.4 
5.5 36.0 6.5 1425 TOx7 451 921.4 

6.0 40.0 6.7 15.0 90.0 44.4 225.0 
6.5 45.6 0 16.0 104.0 43.8 928.1 

7.0 50.1 ee? 17.0 119.0 42.1 ISTERED 
76 54.6 GS Reo 1aTCS 42.8 Q3S0NT 

8.0 61.3 ry 18.6 148.8 41.2 942.7 

8.5 66.3 7.8 18.6 158.1 41.9 238.5 

9.0 73.0 8.1 18.6 167.4 43.6 229.3 

9.4 83.0 8.8 | 18.6 174.8 47.6 | 210.6 
9.4 92.7 | 9.9. 18.6 174.8 53.0 188.6 

uFF CocHIN CocKERELS — AVERAGE PrrR Fowt. 

1 10.0 10.0 18.0 18.0 55.6 180.0 
1.5 12.6 8.4 18.0 27.0 46.7 214.3 

2.0 15.3 7.6 18.0 36.0 42°55 235.8 

2.5 18.2 (fee: 15.0 Sco 48.5 206.0 

3.0 20.9 gmat, 15.0 45.0 46.4 215.08 
3.5 TY b 6.8 14.0 49.0 48.4 206.8 

2 4.0 26.4 6.6 14.0 56.0 ATE O12S1 

5 4.5 29.1 6.5 13.0 58.5 49.7 201.0 
: 5.0 31.6 6.3 13.0 65.0 48.6 205.7 

; 5.5 33.9 6.2 13.0 715 47.4 210.9 
6.0 86.1 6.0 13:0 OL Be 46.3 216.1 

4 6.5 44.6 6.9 13.0 84.5 52.8 189.5 
a rs 48.7 7.0 12.0 84.0 58.0 172.5 

res 54.6 cs 12.0 90.0 60.7 164.8 

8.0 61.8 Trait 12.0 96.0 64.4 155.3 

8.5 68.0 8.0 12.0 102.0 66.7 150.0 

9.0 79.38 8.8 13.0 117.0 67.8 147.5 
9.5 89.6 9.4 13.0 LOSS 1226 137.8 

10.0 94.5 9.5 13.0 130.0 CRT 137.6 

10.3 | 103.5 10.0 13.0 133.9 77.9 129.4 
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Rations Containing Different Proportions of Total Protein. 

Two mixed lots of capons were fed to observe the effects of 

rations differing somewhat in the proportion of nitrogenous con- 

stituents. Lot “A” had a mixed ration with wheat bran added — 

and lot “B” had a similar ration with corn meal added in place 

of wheat bran. 

The fowls in the lots contrasted were entirely comparable being 

selected from the same lots of chicks, and alike in condition and 

development. Each lot was composed of Light Brahmas, Indian 

Games, and Indian Game — Light Brahma, Indian Game — Buff 

Cochin and W. P. Rock—B. Minorca crosses. Feeding was not 

begun with these two lots until some time after the birds had been 

caponized. 

Sweet skim-milk was fed instead of water. With lot “A” skim- 

milk constituted an average of 64.6 per cent. of the total food 

and 183 per cent. of the water-free food and with lot “B” an 

average of 54.1 per cent. of the total food and 12.2 per cent. of 

the water-free food. In the ration for lot “A” wheat bran con- 

stituted on the average 26.5 per cent. of the total grain food and — 

with lot “B” corn meal constituted 34.8 per cent. of the total 

grain food. The ratio of protein to total carbohydrates in the 

wheat bran ration was that of 1:3.6 and in the corn meal ration 

that of 1:4.4. With the fats multiplied, the ratios would be those 

of 1:3.8 and 1:4.8 respectively. 

There was not any great difference in growth made, although 

the total gain in weight made by lot “A” slightly exceeded that 

made by lot “B” during the trial. The gain made by lot “B” 

was, however, somewhat the more profitable, although the corn 

meal cost twenty-two dollars per ton and the wheat bran twenty 

dollars per ton. During most of the time that the feeding lasted 

the capons in lot “B” could have been sold at a little better 

profit than those in lot “A”— but on the whole the difference was 

of little consequence. The gains made by each lot were profitable 

at the prices quoted. | 

The results of this feeding experiment are given in the follow- 

ing tables and shown in comparison on chart IV, opposite. As~ 
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gradually and atts ae increased atten 5.5 BES average Ne 

weight, ‘but the market value increased also enough to make the i 

greatest difference over the cost of food at the average weight of 
eight pounds for each lot. Only once with each lot of capons did 

the per cent. of market value represented by the cost of food fall = 

| elow that for two-pound chicks. ae ay 
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Mrxep Lot Capons (A). 
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—* 

Report OF THE First ASSISTANT OF THE — 

Mrxrep Lot Carons, A— AvrEracEe PER Fowt. 

Market © 

Ataverage | otal cost | per pound, | price per | Market value | consumed, per |,YalUe Per 
fowlof— | 2? weight. ate bib aera prices quoted. pies pee Seg of food con- 

Pounds. Cents. Cents. Cents. Cents. Per cent. Per cent. 

1.0 10.0 10.0 18.0 18.0 55.6 180. 

1.5 12.7 8.5 18.0 27.0 47.0 212. 

2.0 15.3 TD 18.0 36.0 42.5 235. 

2.5 18.2 7.3 15.0 37.5 48.5 206. 

3.0 20.9 TO 15.0 45.0 46.4 215. 

3.5 23.7 6.8 14.0 49.0 48.4 209. 

4.0 26.7 6.7 14.0 56.0 47.7 209. 

4.5 29.7 6.6 13.0 58.5 50.8 197. 

5.0 32.8 6.6 14.5 72.5 45.2 221. 

5.9 36.3 6.6 14.5 79.7 45.5 219. 

6.0 40.4 6.7 15.0 90.0 44.9 222. 

6.5 44.8 6.9 16.0 104.0 43.1 232. 

7.0 50.1 dye 1720 119.0 42.1 237. 

1.5 59.0 TQ 17.0 127..6 46.3 216. 

8.0 72.2 9.0 18.6 148.8 48.5 * "206% 

8.5 89.0 10.5 18.6 158.1 56.3 77. 

Mixrep Lor Carons, B— AveracEe Prr Fowt. 

Market 

Ataverage| motal cost oneaiae a aie Market value Beeps value per weight per | at weight. live weight, pound at eeeean g, {cent.of market Of food gow 

Pounds. Cents. Cents Cents. Cents. Per cent. Per cent. 

1:0 10.0 10.0 18.0 18.0 55.6 180. 

1.5 12.7 8.5 18.0 27.0 47.0 212. 

2.0 15.3 0 18.0 36.0 42.5 235. 

2.5 18.2 T.3 15.0 37.5 48.5 206. 

3.0 20.9 7.0 15.0 45.0 46.4 215 

3.5 23.7 6.8 14.0 49.0 48.4 206. 

4.0 26.5 6.6 14.0 56.0 47.3 211. 

4.5 29.2 6.5 13.0 58.5 49.9 200. 

5.0 31.8 6.4 14.5 72.5 43.9 228. 

5.5 34.3 6.2 14.5 79.7 43.0 232. 

6.0 38.2 6.4 L620 90.0 42.4 235. 

6.5 44.0 6.8 16.0 104.0 . 42.38 236. 

yO) 50.6 1.2 17.0 119.0 42.5 235. 

Te 5 58.2 Bed 17.0 127 35 45.6 219. 

8.0 66.8 8.3 18.6 148.8 44.9 222 

8.3 78.0 9.4 18.6 158.1 | 49.3 202.7 

OMe KXH DWDORDOOTMAWOWAOS 

DED PO ROWWDWOWRO 
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Average Results from Several Lots of Capons. 

The average results from the eight lots of capons for which 

records were kept during the longest time, are arranged in the 

form of the accompanying chart as a convenient way of showing 

them. (See chart V, opposite.) 

It will be observed that at no time did the per cent. of market 

value represented by the total cost of food (and hatching) fall 

below that of chicks at broiler age. Although the total vost per 

fowls for food increased more rapidly than the weight, the actual 

excess in cents of the market value over the cost also increased 

rapidly and quite regularly, so that the greatest difference in 

amount per fowl occurred at the higher weights, although the 

per cent. excess over cost for food was less. 

The total cost per pound live weight was lowcst at about four 

- pounds average weight and increased thereafter with the weight. 

-The lines showing the increase in total cost per fowi and change 

in cost per pound live weight would be less irreeulur if only the 

results from fowls which naturally attain the higher weights were 

averaged. The breaks in the gradual curves of these lines are 

caused by dropping at certain weights from the averages the 

results from those fowls which normally will not reach the higher 

weights given except by very slow and unprofitable increase. 

General Observations. 

While capons continue to command so much higher prices than 

the average of poultry of the same weights it will probably be 

found more profitable to caponize surplus cockerels of the larger 

breeds after the high broiler prices of spring and early summer 

have dropped— especially where cheap food is available. Wits 

the fancier, of course, whose time is occupied in the productioy 

of breeding and exhibition stock, the earlier the surplus chicks 

are disposed of, the better. hs | 

The labor required in feeding capons is less than with young 

chicks. The cost of caponizing is small where expert services 

can be obtained and an expert should be employed where possible. 

The methods of operation can be learned from the printed instruc- 

tions accompanying several of the different sets of instruments 

- advertised and sold, but anyone endeavoring to teach himself 
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should operate on several dead cockerels before attempting to 

operate on a live one. 

The largest breeds will be found the most profitable for capons, 

and it is useless to caponize cockerels of the smaller breeds. 

Skim-milk can be profitably fed to capons and, if sweet, in 

large quantities. If sour, very little should be fed. It is very 

important that the dishes from which milk is fed should be cleaned 

often and scalded occasionally. 

A variety of food should be given to capons as well as to other 

fowls, and rations somewhat similar to those fed in these experi- 

ments will give good results. With equally good lots of birds, 

rations differing somewhat (but not excessively) in the propor- 

tion of nitrogenous to non-nitrogenous constituents will not make 

much difference in the erowth. Of the rations fed to lots “A” 

and “B” in the experiments recorded, either fairly good, that 

for lot “B” containing corn meal will in general be found to 

give better results, as it did to a certain extent in this trial. 

The cost of feeding capons after they have nearly reached their 

full size is approximately five cents per day for each 100 pounds 

live weight. The advisability of holding those of middle-weight 

breeds after reaching seven to eight pounds weight or the larger 

breeds after reaching nine to ten pounds weight will depend upon 

the prices to be obtained: 

The results from feeding four pens of laying pullets during eight 

and nine months are here reported, as they give some data in 

regard to the question of the relative egg-production of hens kept 

without and with male birds. The pens, for convenience, were 

numbered 5, 6, 7 and 8. Pen 5 contained, during most of the 

time, seven pullets and cockerel, and pen 7, most of the time, eight 

pulliets, without a male. Pens 6 and 8 ath contained eight pullets 

part of the time and ten pullets most of the time, and with pen 6 

a cockerel was also kept. 

The pullets in pens 5 and 7 were Indian Game-Buff Cochin 

cross, and in pens 6 and 8 were Black Minorcas and Light 

Brahmas. The Light Brahmas and the pullets of Indian Game- 

Buff Cochin cross were selected from a lot of chicks hatched and — 

grown to supply cockerels for caponizing. The Minorcas and 

Light Brahmas were from high grade stock so far as “standard” 
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requirements are concerned, but were not very good layers. The 

egg yields, however, are only comparable among these four pens 

of fowls, which were in the same house and received similar 

rations and treatment. The somewhat close confinement neces- 

sary in any trial where a careful account of the food is kept of 

course always makes the conditions more or less unfavorable for 

the largest egg production. No attempt was made to force laying, 

and broody fowls were allowed to sit at will, there being plenty 

of nest boxes in each pen. About the same number became 

| broody in pens having male birds as in those without. Some from 

pens 5 and 7 were removed long enough to hatch eggs, but were 

fed while out of the pen the same as those remaining, and were 

returned to the same pens from which they were taken. 

All these pullets were separated from all male birds when imma- 

ture and some months before any began laying. Those in pens 7 

and § were kept away from males thereafter and during the time 

for which these records are given. Male birds were put with the 

pullets of pens 5 and 6 nearly two months before any of them 

began laying. The pullets in pens 5 and 7 were from the same 

lot of chicks and were under exactly the same conditions up to the 

time of selection for this trial. Those in pen 6 were also from the 

same lot of chicks as those in pen 8, and had been under the same 

conditions. 

Some of the Se in. pen 7 began laying about a month earlier 

than any in pen 5, and some of those in pen 8 from one to two 

months sooner than any in pen 6. The records given in accom- 

panying tables include the larger part of the laying season and 

‘show what differences there were in results. 

The pullets in pen No. 7 layed about twenty-two per cent. more 

eggs than those in pen 5 (thirty-four per cent. more fowl, cockerel 

in pen 5 counted), and although the consumption of food was some- 

what greater per fowl for pen 7, the cost of eggs produced was 

nearly thirty per cent. less than for pen 5. During the first three 

months for which records are given, pen No. 8 also produced 

thirty- two per cent. more eggs per fowl than pen 6. After this 

the yield fell below that for pen 6 — owing, doubtless, to the con- 

firmed habit of “feather eating,’ which had been, purposely 

allowed to develop unchecked in pen 8 (reference to this will be 
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found later). The total yield for the eight months, however, was _ 

about the same, calculated to the average per fowl, for pens 6 and 8, 

slightly in favor of pen 8. The consumption of food was enough ~ 

greater in pen 8, to make the cost of eggs produced slightly exceed 

that for pen 6. | 

These fowls were fed mixed grain, wheat, fresh bone, corn silage 

and alfalfa forage. Oyster shells were kept in the pens and a 

box of dust. Coal ashes were in the yards, and fresh water at all 

times available. The mixed grain until June sixteenth, consisted 

of two parts corn meal, two parts ground oats, one part wheat 

middlings, one part linseed meal (O. P.) — After June sixteenth, the 

mixed grain was composed of one part each of corn meal, linseed 

meal (O. P.), wheat bran, wheat middlings, ground oats, cottonseed 

meal, gluten meal and crude gluten (high grade). To every twenty 

pounds of this mixed grain, one ounce of salt was added and 

thoroughly mixed. This was a very highly nitrogenous mixture 

and was fed so soon as warm weather began, with the expectation 

that it might assist rapid and early molting which it probably 

did as most of the fowls had new feathers by September. The 

average per cent. of moisture for each food was: Mixture No. 1, 12.9 

per cent.; mixture No. 2, 10.5 per cent.; wheat, 12.0 per cent.; corn 

_ silage, 70.0 per cent.; alfalfa forage, 78.2 per cent., and fresh cut 

bone, 29.7 per cent.; up to March twenty-fourth, 40.3 per cent.; 

March to July, and 32.6 per cent. after July. The composition of 

the water-free substance for each food is shown in the following 

small table. The succeeding tables show the results of feeding 

for each pen calculated to the average per fowl for periods of 

twenty-eight days, except the last period, which is fourteen days. 

CoMPOSITION OF WATER-FREE SUBSTANCE. 

FOOD. er cant || Fee cae | ee ee a ee 

VEDIC ek ich 5.0 «ole Ea 2.28 2.03 13.31 80.21 

Mixture No. 1..... pM Sey f5 5.56 16.62 69.36 
Mixture No. 2..... 3.24 4.64 7426 28.75 56.11 

Corn silage ....... 4.01 5.02 | 18.54 8.77 63.66 
Alfalfa forage be Ap py 10.00 6.74 26.80 16.56 39.90. 

Fresh bone ........ 34.62 un 1D Aes ee ete 31.28 22.90. 
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Observations on F eather-Eating. 

During the winter the vice or habit of “feather-eating” made 

318 appearance in pen No. 8, and at first only one or two of the 

fowis were inclined to this. As the ration at this time was such 

as never appeared to be unfavorable to other fowls and contained 

an average of one-fourth ounce of fresh cut bone snd meat per 

day per fowl, the habit was allowed to develop and no attempt 

wis made for some time to check its spread until after a few 

weeks every fowl in the pen had acquired the habit cr was: 

suffering very conspicuously from it. After this habit had been 

very scriously prevalent for some weeks, vaseline or lard (some- 

times one, and sometimes the other), ia which had been mixed 

“powdered aloes, was applied to the old feathers near the spots 

which bad been picked bare, and .n th2 new feathers which 

appeared. After continuing this treatment for some time the 

habit apparently disappeared so that tae birds were enabled to 

grow a full coat of new feathers. No changc of any consequence 

was made in the food, etc., and the suppression of the habit was 

probably due to the disagreeable taste of the aloes.* 

The means taken to discourage this habit necessitated frequent 

handling of the fowls and would not pay with ordinary stock. It 

would be more economical to kill the birds first affected. 

It does not seem probable that a ration deficient in some 

_ ecnstituent is always the cause of this trouble, for in this cage 

four pens of fowls were fed alike and the habit developed in 

only one and was afterward suppressed in this pen without any 

radical change in the food. The habit appeared, developed, and 

had begun to disappear during the few months, in which almost 

no change was made in the composition of the ration. During 

this time quite a liberal amount of fresh cut bone, containing 

considerable lean meat, was fed. Before this even », larger pro- 

portion of fresh bone had been fed. 

The most apparent cause for the development of this habit 

was idleness, to someextent consequent uponthe confinement of 

‘the fowls, although they all spent afair proportion of time scratch- 

ing for their grain in the straw which covered the floor of the pen. 

* An extract of aloes would probably be better where grease on the feathers is objectionable. 

_ 86 
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This habit, however, which may sometimes be a “symptom ” 

of disease, is more often, perhaps, induced by improper food, lack — 

of animal food, or lack of variety in the ration. Laying 

hens fed at this station, about two months almost exclusively 

upon Indian corn and corn meal, picked not only the feathers — 

but flesh from each other, so that two were killed. This same 

trouble has been seen elsewhere when birds were closely confined, 

with little chance or inducement for exercise and no change in — 

food. A pen of young capons and “slips” was fed for ubout 

two months exclusively on corn and corn meal (plenty of fresh 

water being at all times available) and these birds picked nearly 

all the smalier feathers from each other. An entirely similar 

pen, fed at the same time a mixed grain ration, continued in 

perfect plumage. 

General Observations. 

A pen of pullets kept without a male produced eges at about 

thirty per cent. less cost than an exactly similar pen with which a 

cockerel was kept. nae 

Another pen without a male gave during the first three months 

about the same proportionate excess of product over an exactly — 

similar pen with which a cockerel was kept. After the develop- 

ment of the feather-eating habit, the egg product diminished, but sy 

during eight months the total egg vields for each pen w ure very 

nearly alike. 

In each of the two pens without male birds some pullets had — 

begun to lay from one to two months earlier than, any in the cor- 

responding pens in which male birds were kept. 

While “feather eating” usually appears after feeding for any 

length of time an unvaried ration, deficient in some constituent, 

more especially nitrogenous matter, the habit has developed from 

idleness or some unknown cause among fowls having a ration 

which gave satisfactory results with other similar pens of fowls 

fed at the same time. While the habit of “feather-eatine ” can be 

cured sometimes by a needed change of food, and sometimes by » 

metheds similar to that mentioned in this bulletin, no method — 

which necessitates frequent handling of fowls will be an economical 

one with ordinary stock. 
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This vice is very uncommon among fowls that have exercise 

. and a variety of food, and it is most economical to prevent its 

appearance by 

under a ration which does not ordinarily seem to encourage its 

ia development, the vice should be stamped out by the death or 

careful feeding, but as the spread is rapid even 

removal of the first offender. 

Swine. 

Among the many kinds of forage and coarse foods recommended 

as food for hogs, the only kinds tried at this station that gave 

profitable results, when fed in large quantities, were sorghum 

-and beets. Some short feeding trials made in preceding years 

gave such promising results that other feeding experiments with _ 

these foods were made: during the past year. ‘Twenty pigs were 

used in these experiments — two lots of ten each. There were 

seven sows and three barrows in each lot, and the lots were also 

_ alike so far as breeds are concerned, there being in each lot pigs 

i 2 of Poland China, Berkshire, Duroc Jersey and Chester white breeds 

| and of Berkshire-Cheshire cross. 

During the first period lot A was fed a limited amou.i ef 

linseed meal and a large proportion of sorghum, and lot B corn 

meal with the linseed meal, and a small proportion of sorghum. 

During the second period lot B had the large amount of surghum 

and lot A the small amount. In the third and fourth periods 

a when beets were fed instead of sorghum, the lots were contrasted 

a 9 

ny es 

a -in the same way. A moderate amount of skim-milk was fed 
i ¢ , 

throughout the experiment. . 

a In feeding sorghum the entire mature plant, except the roots, 

- was fed as cut in the field. The seed was eaten and the stalks 

Be and leaves thoroughly chewed over, but oniy a part beside the 

_ juice eaten. The pigs were given about all they could thus 

s ; utilize. In several trials it was found that about forty-nine per 

4 cent, (48.9 per cent.) of the sorghum weighed out was eaten and 

- this factor is used in order to fill out the amount of food consumed 

a : in the tabulated results given, but this approximate quantity is 

; | ‘not important as the principal information soughi in these trials 
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necessary to be fed_to the pigs gives the cost of the ration. The 

beets were fed as stored, for winter, without the tops, and were 

eaten without waste. 

In calculating the cost of the rations fed sorghum is rated at 

two dollars per ton, beets at three dollars per ton, linseed meal 

at twenty-eight dollars per ton, corn meal at twenty-four dollars 

per ton, and skim-milk at twenty-four cents per 100 pounds. The 

pigs which were fed in these experiments when afterwards killed 

lost, on the average, 23.5 per cent. in dressing, and the cost per 

pound, dressed weight, is estimated on this basis. 

~ At the higher prices of pork prevailing during these few 

months and later, all of the rations gave profitable results. Dur- 

ing the first period the gain made by lot A, for which 67 per 

cent. of the total food was sorghum, was much less profitable 

than that made by lot B, having only 12.1 per cent. of the total 

food sorghum. During the second period the gain made by the 

lot having the most sorghum, constituting 55.5 per cent. of the 

total food, was somewhat better than during the first period, but 

much less profitable than that made by the lot having only 9.6 

per cent. of the total food sorghum, this lot making also a more 

profitable gain than that made by the corresponding lot in the first 

period. During both the third and fourth periods the lot having 

beets enough to constitute 50.8 per cent. and 50.2 per cent. of the 

total food and 37.9 and 88.2 per cent. of the water-free food made 

more profitable gains than those having but a small proportion ~ 

of beets in their ration, constituting for the respective periods. 

12.9 per cent..and 9.2 per cent. of the total food, and 4.7 and 3.6 

per cent. of the water-free food. With beets rated at two dollars 

per ton, as they sometimes are, the difference is still greater, and 

the increase in weight made at less cost per pound than is 

usual with the grain foods ordinarily used. 

With the sorghum rated at one dollar per ton the cost of 

gain made during the first period was about the same for each 

lot, but during the second period still somewhat greater for the 

lot having the large amount of sorghum. 

The results obtained from the two lots of pigs during the four 

periods, calculated to the average per day for each 100 pounds 

live weight fed, are given in the following table: 
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Feeding Experiments with Swine. 

Some feeding experiments with pigs have been made in which 

several lots of pigs have been*fed from birth, keeping the mother 

with them so long as she would give milk. The data derived from 

these experiments, so far as they relate to the time that pigs can 

profitably be fed with the sow, will be of more definite value 

in connection with the results of other feeding trials to be reported 

later. But as the results from three lots of pigs of three breeds 

which were fed alike for some months after separation from the 

sow will give additional information to that obtained in other 

feeding trials where the breeds are contrasted, they are here 

reported. These lots of pigs were all farrowed during the same 

week and were from mature and healthy stock of three breeds, 

Poland China, Duroc and Berkshire. The pigs were fed with the 

sow during the first fourteen weeks. 

The results of feeding are for convenience of comparison cal- 

culated to the average per day for each 100 pounds of live weight 

fed and are arranged in periods of five weeks each except the first 

period of four weeks. Skim-milk, which at the price it is usually — 

rated forms one of the cheapest foods, was not used in these trials, 

and as grain alone was fed the cost of growth is correspondingly — 

high. During the first period wheat bran alone was fed, during 

the second equal parts of wheat bran and ground oats and during 

the third equal parts of bran, middlings and ground oats. During 

the fourth period, the first after the sow was removed, the pigs 

were fed the same as for the third. For the fifth and sixth 

periods “mixture No. 3,” containing six parts wheat middling 

two parts wheat bran, four parts corn meal and one part cottonseed 

meal was fed, and during the last two periods “ mixture No. 4” was 

fed, this mixture consisting of four parts wheat middlings, two — 

parts wheat bran, six parts corn meal, and one part cottonseed 

meal. In calculating the cost of the food, wheat bran is rated 

at eighteen dollars per ton, corn meal at twenty-four dollars, wheat 

middlings at twenty dollars, ground oats at twenty-six dollars, and 

cottonseed meal at thirty dollars per ton. | 

The gross cost of production of live weight for the whole trial, 

~ not counting the value of weight lost by the sow, was for the Pol- 
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and Chinas, 4.0 cents; for the Durocs, 5.1 cents, and for the Berk- 

% shires, 5.4 cents per pound.* For the twenty-five weeks after 

removal of the sow, the Poland Chinas ‘cost 3.91 cents 

_per pound gain; the Berkshires, 5.18 cents, and the 

Durocs, 5.57 cents; the Poland Chinas, costing 23.8 per cent, less 

than the Berkshires and 29.8 per cent. less than the Durocs. These 

pigs at the close of this trial ran from 116 pounds in weight to 

165 pounds, and after being used in another feeding trial were 

killed, when six Poland Chinas lost on the average by dressing 

19.5 per cent.; four Durocs, 23.7 per cent., and four Berkshires, 

25.6 per cent. of their live weight. 
. ° e ° i 

At the high prices of grain and the average price, for the few 

- years past, of pork, the Poland Chinas were the only pigs to: make 

a fairly profitable gain; but at the higher prices of pork recently 

prevailing, the gain made by each was a profitable one. In this 

trial record was not made of the food necessary for the sows to 

recover the weight lost, but in another trial the average cost of 

food to restore the weight lost by these same sows in suckling 

pigs was 6.37 cents per pound. By considering the weight lost 

at this value the gains made by any lot during any of the first 

three periods were not profitable. The gain made by the pigs 

during the third period, on this basis, however, was less expensive 

than that during the first. 

The condensed results for these three lots of pigs are given in the 

following tables: 

*In a later trial with pigs from the:e same sows when skim-milk was fed, the gross cost of 

increase in weight of the pigs for the first ten weeks was fur the Durocs 3.2 cents per pound. for 

the Poland Chinas 3.7 cents per pound and for the Berkshires 4.0 cents per pound, the Durocs 

making this time much the more profitable growth. Valuing the weight lost by each sow at the 

cost of restoring it, the net cost per pound gain for the time that the sow was fed with the pigs 

was 5.47 cents forthe Durocs, 6.50 cents for the Poland Chinas, and 6.78 cents for the Berkshires 



‘ea 
; 

a
 

8
4
°
 

g
9
'
°
@
 

O
P
'
S
 

8
a
°
S
 

$
°
¢
:
T
 

6
9
°
3
 

e
e
e
e
e
e
 

e
e
e
e
v
c
e
 

e
e
e
e
t
e
 

8
3
°
 

e
e
e
e
e
 

. 
4
9
°
 

a 
e
e
e
e
e
e
 

s
e
e
s
 
e
e
r
e
e
e
e
e
e
t
e
e
e
e
e
e
e
e
e
 
9
 
o
u
n
r
 
0
3
3
 
s
e
 

8
°
s
o
r
l
 

9
 

c
s
 

x
y
 

6
0
°
P
 

0
4
°
h
 

8
9
°
S
 

i
S
 
a
a
d
 

°
C
:
 

0
8
°
3
 

e
e
e
v
e
e
 

9
0
,
 

0
.
 4
1
6
 
‘
9
.
 
2
.
0
.
3
,
 
4
,
0
1
6
 

e 
8
3
°
 

e
o
e
e
s
e
 

9
9
°
 

p
a
t
 

ae 
l
a
k
e
s
 t
e
e
 ee
 

h
e
 
S
S
 

a
t
 
A
e
 

0
4
 
8
3
 
G
o
I
V
 
y
l
 

°
1
6
 

9
 

c
e
 

°
 

c
e
 

P
r
e
 

6
6
°
3
 

0
s
’
 

h
a
t
s
 

6
°
R
T
 

6
L
'
°
E
 

e
e
e
o
e
v
e
e
 

|
 
#
8
0
0
8
 

ee 
}
 
#
e
e
0
0
8
 

0
3
°
 

e
e
e
e
v
e
e
 

$
8
"
 

e
e
e
e
e
 
e
e
e
r
e
e
e
r
e
v
e
e
e
e
e
e
 
8
s
 
F
o
r
v
y
y
 
0
4
 
e
g
 
A
r
e
n
.
1
9
9
,
7
 

P
S
L
 

9
 

c
e
 

a
 

6
0
°
2
 

1
9
°
e
 

C
Q
°
e
 

P
e
e
 

6
 
P
I
 

0
6
°
¢
 

e
e
v
e
e
 

|
 
e
e
e
o
c
e
 

© 
|
 
e
s
e
e
e
 

° 
6
0
°
 

e
e
e
e
e
e
 

P
r
e
y
 

H
e
k
e
 4 

s
o
l
e
 e
e
e
 

e
l
e
 s
e
 
s
i
e
e
s
o
n
 
A
I
G
A
 

i
T
 
0
}
 
g
t
 
A
r
v
n
u
s
e
e
 

L
P
 

9
 

c
e
 

a
 

8
9
°
S
 

6
2
°
 

C
P
'
s
 

b
o
s
 

6
°
 
P
T
 

S
O
P
 

e
o
e
e
e
e
e
 

s
e
e
e
o
e
e
 

e
e
e
v
e
e
n
e
 

|
 

@
#
@
0
8
0
8
 

e
r
e
v
e
e
 

g
9
°
 

e
e
o
e
e
e
e
e
e
e
e
e
e
e
e
e
n
e
 

S
T
 
A
v
e
n
u
e
 
r
e
 0
4
 
F
I
 
1
e
q
 
U
1
8
0
0
q
,
 

0
°
8
8
 

9
 

c
e
 

>
 

a
 

eh's 
86°6 

i) a
 

64°S 
6 P

T
 

|
 03'S 

|
 L
T
 

20°T 
20°T 

S
k
 Samed 2

d
 eae 

b's Rie rg Presa a 
v
e
r
e
e
e
e
 

p
T
 ToquIeoed 

0} 
§ J

O
Q
U
I
B
A
O
N
 
|
 0°SS 

9 
|
 9
8
 

: 
<
 

L9°9 
L
V
B
 

98°8 
bE°S 

BiePe 
utOR Sploy c

e
 

63° T 
6a°T 

Teese 
|
 2
B
 

|
 G
G
 

[ttteteeeteseeesese 6
 J
O
Q
U
I
G
A
O
N
 

04 g 1940390 
|
 6°ST 

9 
|
 && 

>
 

- 
Fis 

>
 

. 
2
 

0
2
°
2
 

8
2
'
T
 

e
r
 

e
e
 

C
P
T
 

O
R
T
 

#
9
 
L
 

s
e
o
e
v
e
e
 

|
 
s
e
e
e
e
 

. 
F
9
'
T
 

e
e
e
e
e
 

. 
$
9
°
—
 

7
o
°
+
 

P
e
e
 
e
e
e
e
e
e
e
e
e
s
e
e
e
e
s
 
g
 
1
9
9
0
9
0
0
 
0
}
 
4
,
 1
o
q
u
i
e
y
d
o
g
 

9
°
g
 

8
 

8
%
 

Z 
4 

*S}M90 
|
 *8JU9D 

‘sq’ 
8q’T 

sqT 
|
 

‘sal 
‘Sq'T 

‘sq'T 
‘ZO 

‘sqT 
*sq'T 

‘
Q
T
 

-% 
F
y
 

~
 a
o
 
Sag S

e
g
o
e
 

yee 
p
e
t
e
r
p
a
n
 
e
r
 
Ne 

e
a
 
r
e
 

ee, 
M
a
 

te 
Q
 

p
e
 

=
 

S
s
 

Z
 

ee} 
pe} 

bee | 
p
e
 

R
m
 

c
d
 

2
 

>
 

42;9o9 
a 

o
%
 

° 
m
0
 

9 
= 

ie} 
ce) 

° 
° 

2, 
fe} 

©
 

4 
& 

: 
Beecee| 

© 
eee) 

B
B
 

B
B
 

EL 
Rt 

BL 
we 

|B) 
= 

0
g
 

o
m
 

L
r
 

c
t
 

; 
°
 

S
y
 

me 

3 
Svetess| 

lease l
 g 

|
 

2.) 
81 

2 |
 9 

|
 2 

S| 
4 

a3 
|
 8 lg 

a
 

fy 
oge| 

at 
|SREs| 

F 
|
 
= 

& 
® 

ne 
|
 

¢ 
o 

® 
e
e
 

See 
r
e
 

fe 
|
 B
i
e
 
jo 2

 
[eg 

|) Bo 
S 

5 
& 

ZF 
|) & 

‘qordad 
a4 

ia 
|S 

a 
e
s
 

ee 
| 

e
e
t
 

a
 

R
y
 

a
 

B
 

5 
g
 

5 
=
8
 

Bog” 
a
 

i 
i
e
 

2
 

B
e
e
 

=) 
Q£.o 

$ 
o
 

a. 
©
 

PY 
4 

=
 

A
l
 dae ge oa 

e
e
e
)
 

| 
Bes) 

8
°
)
 

: 
Bale 

:: 
es 

R
e
 

5
5
 

5 
2
a
 

: 
° 

2 
st 

4 

‘p
af

 
qy
br
an
-e
ay
 

s
p
u
n
o
d
 

oo
t 

wa
d 

ho
p 

wa
d 

ab
nw
wa
y 

‘
S
A
V
 

LH
DI

G-
AL

EN
IN

' 
LS

AL
_ 

AO
A 

SH
DI

G 
HL

IM
 

G
H
 

M
O
G
 

‘S
OI

G 
V
N
I
H
O
-
A
N
V
I
O
g
 

288 



289 New York Agricutturat Exprrerment Srarion. 

oh 29°6E 

246° 

OT 

&8°S Ag 

hs 99°¢ sis 

"$1009 
‘s31d Jo 7q.310M 

UI ules punod ouo 
IOJ POOJ JO ySO0o ssory 

9F°3 oot 49°36 03°S 

69°F 00°F 
| 
08°S 

5 eS 

‘squep 

*xkep 
ied pooj JO 4800 [vIO], 

&8°S §8°6 

elk 

99°S 

¥o'9 To°¢ 

89°8 

‘Sq'T 

*‘poqoeiyqns 
MOS JO 44SI0M UI 
sso[ ‘ures punod ouo 
IOJ pooy oeIjJ-10I8 MA 

e6°T 
=| S

'
S
 

s
t
l
 

e°G:T 

1
0
%
 

6 P
T
 

84°36 
6
'
P
T
 

L8°S 
6° P

T
 

96°S 
6° P

T
 

&6°S 
B
P
:
 T
 

8
s
t
 

O
P
T
 

‘sq'T 

|
 

Zz 
°
 

S
 

e 
el 

Sele 
oO 

¢t: 

& 
[PS 

3 
5 

@
 

t
h
 

°
 

=
 

P
h
 

B
e
a
s
 

6
6
6
 

L
E
T
 L
b
s
 

PO's 68°S 

b
s
 

gg°G 

6
9
°
 T
 

D 
ste 
al ‘UIBVIS POXIUI [BJO], 

o
e
n
e
o
e
 

oe 
Ge"T 

Go°T 

Roeg 
eee 

Pe 
e
r
e
e
e
 

. 
e
e
e
o
e
e
e
 

6
G
'
T
 

‘sq'T 
‘SqT 
|
 

‘Sq’'T 

pe) 
pe 
pe 

oh 
clea a2 

one 
ees 

Se 
a 

ag 

Blog 
|g 

ae 
fea ee 

ee: 
a
 

c
o
 

Britare 
g 

& 
|
 ¢ 

|
 &# 

5
 

. 

TQ 
2 

63° 06° er" 

e
e
e
e
e
e
 

e
r
e
v
e
e
 

e
o
e
e
e
e
 

‘SZO “WBS : 

ah 
ok 

Sirians 
iaeace 
tani 
ere 
ee 
7 aie 

ge°'— 
|
 #9" 1

 
SS 
ower 
a ‘sq 
|
 

‘Sq'T 
w
e
e
p
 
© © 

a 
= 

5 
=I 

Oy 

B
E
 

a
.
 

OQ 
a ree 

an 

re 
ees! 

z) 
3 

se 

S
i
o
a
.
 

sf
e 

aie
ier

e 
be
e 

6)
 

er
el
ev
e 

ar
e 

"e
o9
*>
 

& 
ou
n 

04
 

gg
 

W
A
d
V
 

Sa
ve
 

th
n 

ew
e 

tad
 

‘9
% 

ju
dy
 

0
}
 

pe
 

WO
IV
H 

. 
"
$
e
 

Yo
lw
yy
 

07
 

QT
 

A
r
e
n
a
q
o
y
”
 

te
rt
ee
se
se
ee
es
ee
so
r 

Kr
en
aq
e,
f 

07
 

pL
 

Ar
en
ue
r 

WE
P 

LO
SS
 

A
e
)
 

EE
E 

pl
 

AW
en
ue
e 

0}
 

Of
 

ce
qu
ie
se
q 

at
 

hg 
OT
 

to
qu
Ie
de
( 

07
 

Gg
 

Lo
qu
io
AO
N 

Srg
tat

e 
ve
vs
te
 

al
ev
e,
 

St
el
e 

ece
cet

e 
**
G 

J
O
Q
U
I
B
A
O
N
 

0
}
 

[ 
1
0
G
0
j
9
0
 

I 19qG0990 
03 

g s
e
q
u
i
e
y
d
e
g
 

‘
d
o
l
t
d
d
d
 

L ver 

8°68 

g
T
8
 

6°99 

0°SP 

8°Se 9°$T 

COV 705 Oey Oe COV a Se GR 

| 
| 
| ‘s31d Jo 19quInN, 

*Sujuutseq 4e Zid 
‘Jed 4ysIoM osRI0AV 

gé 

ge
 

% 63 (08 ‘powied urséeq | 2 8 

‘paf wybran 
aan 

s
p
u
n
o
d
 
oot 

“ad hop 
sad abnuway 

‘SAV, 
LHDIF-ALHNIN] 

LSULY 
AOA 

SHIQ 
H
L
M
 

GAY 
M
O
G
—
s
d
I
g
 

I
0
N
N
G
 

37 



3 j 

A 

lp 

LPS 

PoE 

8°S 

2°21 

ele 

secose 

| 

eveoeee 

eeeose 

12° 

eeeeee 

8° 

eee 

ee 

ee 

ee 

ey 

T 

eune 

0} 

Zz 

Pady 

- 

Ge 

Fe 

Irs 

IP’? 

ba'P 

19°S 

e°S:T 

10°S 

eeceee 

| 

seoeees 

| 

seoeove 

. 

2B" 

eeeoee 

g9° 

Pee 

meter 

eeesreetreseves 

“18 

Tad 

Vy 

03 

gz 

Gorey 

P 

cE 

= 

12°S 

96° 

06°F 

6L'g 

6°F:1 

19° 

sterera 

Siete 

|) 
-0-0.b.218 

. 

westee 

ee" 

ones 

OF 

totes: 

seovesccenece 

GS 

YOIV 

OF 

LT 

£xen199,i1 

9 

cg 

a 

10'r 

cO°P 

SI's 

69° 

6° 

RI 

Ie'P 

eoeeee 

| 

seeves 

| 

eveeee 

60° 

eeeeee 

OL 

I 

eeeves 

Ce 

eeeesrese 

LI 

AICN.IQE,T 

04 

ST 

Axrenuve 

9 

cg 

2 

GP's 

08°F 

88°9 

26° 

6 

PI 

6P'P 

eoeeee 

S| 

0 
@ 
907658 

58 

ss 

0.83 

00° 

eeneee 

19° 

Seer 

eeeeeeereeeees 

€I 

Arenuel 

0} 

6 

1equie0eq, 

9 

isa 

wD 

2 

, 

< 

6o°8 

Lu°P 

G49 

06°S 

6°FL 

| 
OPP 

| 
GPT 

6P°T 

A 

RN 

a 
ee 

20°+ 

pee 

peace 

(Rs 

ies 

toe 

§ 
JoqmMede( 

0} 

f 
JoQUICAON 

9 

| 
8 

_ 

ws 

|e 

| 
6 

zoe 

| 
ger 

| 
ope 

| 
tore 

get 

Sl 
ghey 

hates 

Rha 

Tass 

eer 

*} 
IeqUIOAON 

0} 
0g 
zequieydeg 

9 
| 
9¢ 

ma 

G6°2 

slg 

3 

eeeee 

. 

60°2 

ORI 

Paar 

eseeece 

| 

seevee 

OP'S 

eeeoee 

¢9°— 

pL" 

eee 

eer 

ereeees 

og 

iequieydeg 

03 

T 

aequieydeg 

g 

62 

& 

B-21@) 

810 

Sq'T 

‘Ssq'T 

‘SqT 

| 

‘Sq'T 

3 

; 

; 

a 

; 

Q 

ise 

Ss 

ne 

Z 

ae 

| 

ioe 

i, 

TR 

= 

) 

> 

2) 

oe 

oo: 

is} 

oe) 

° 

S 

© 

° 

° 

° 

= 

fo) 

© 

<4 

ac 

| 
2 

a 

Pe 

ere 

ee 
Eee 

| 
Eb 
| 
a 

1B 

eR 
| 
BE) 

Bf 

PB 

LE 

me 

[el 

: 

ae 

GR 

a 

ot 

4 

SH 

_— 

yond 

° 

puto 

i 

es 

S 

Bs 

8 

8 

| 
ses 

Z 

FI 

B 

= 

% 

ss 

a 

a 

pe 

| 
2 

5 

ae 

Bescon) 

oe 

lames 

| 
os 

| 
ee 

je 

tg 

‘ 

g 

2p 

| 
¢@ 

ole 

oe 

= 

oO 

Bo| 

Se 

| 
£Fa 

tig 

ea 
aes 

ae 

pee 

5 

“ 

SB 

| 

<¢ 

‘qoludd 

Re 

lo 
| 
= 

: 

pie 

a 

oe 

eRe 

Bh 

E. 

° 

z. 

Bae 

Bos 

| 
a 
| 
2 

SS 

fa 

09 

g 

S&S 

® 

eS 

= 

© 

© 

4 

Fees 

doaee 

So 

"-s/ 

6 

Bs 

S| 

| 

& 

B 

o 

eee 

$2 

e 

eae 

Bs 

rm} 

og 

Be 

a 

o50 

poe 

& 

i 

eee 

~S 

re 

B'S 

g 

488 

P 

e 

a 

# 

4 

5 

, 

‘pat 

qybran 

aay 

spunod 

oot 

wad 

hnp 

sad 

obnuoap 

‘
S
A
V
 

UNIN-ALHNIN 
L
S
U
 

WOU 
SHIQ 

HIIM 
aaq_ 

M
o
G
—
S
s
d
I
g
 

A
U
I
N
S
M
A
A
_
 

290 



_ New Yorx AgricutturaL Exprrment Station. 291 

Sorghum. 

Fifteen varieties of sorghum were grown for comparison in 

1892. Eight of these were from seed selected at this Station in 

1891, the seed of one, “ Karly Minnesota,” was received from S. H. 

if Kenney, and all other seed was received from the Depart- 

= |. | et _ 

ment of Agriculture Washington, D. C. One row only 

about sixty-six feet long of each of these varieties was grown. 

In the field larger areas of a few varieties were grown, the better 

of which were Early Minnesota, Early Amber and Early Orange, 

and two other unrecognized varieties. Some of this sorghum 

was used in feeding experiments made with pigs, and the result. 

obtained will be found among the records of pig feeding. 

Of the varieties tested only those numbered 6, 9, 10, 11, 12 and 

72 in the list are of value for syrup production in this State. 

_ The yield of seed from any variety it was not possible to deter- 

mine on account of English sparrows. 

The average of observations made upon the growth, maturity 

and size of the different varieties will be found in the following 

table. The results also of examination of the juices from individual 

canes of several varieties follow the tabulated form. And the 

average results from the mixed juices of several mature or nearly 

mature canes of each of the earlier varieties are also given: 

\ 



292 Report oF THE First ASSISTANT OF THE rad 

Row No. 3—‘“ DEGENERATED WHITE AFRICAN.” 

® oH ® 

x : AS . ao 
| ms Ae cy O82 

3 Wiest Wa ee ek | 
DATE. ‘3 % ae ie .& | Maturity of seed. 

Py re aa | om | B& 
2 a Qi eS © 

EG a bk | SPER A RE mr aie 
i, e ay D oy , 

Oz. 
OL AL 6] oc) ty RMA AY SRD ly SUR BIR is BAS 2| 47.25 | ¥*45.0 | 1.073 | 10.75 | In milk. 
October 5....... mlb Moraine sraleitta sea als 1 7.00 | *51.9 | 1.067 | 10.51 | In dough. 
RBOUOTION 110 cdo ais eltial dhe tla tye e rele sols al ale ¥e"e)s 1 | 30.00 60.0 |} 1 069 | 10.78 | In soft dough. 
October 6....... eeu aa toleaictae mips 1 | 28.25 60.0 | 1.072 | 12.21 | In soft dough. 
RCOMELL ie doce dolelae/eius teenie aedee 33 1 | 238.50 54.7 | 1.072 | 11.83 | In dough. 
SOTO IETS Vic reiieitc shel sinlers tie pian cea eiafsinene 1 | 37.75 61.2 | 1.071 | 10.44 | In milk, 
RICTAMOON E's bono hiels Aa base dfoieye nana Perey. 1 | 32.25 62.7 | 1.070 | 10.21 | In soft dough. 

Row No. 6—“ Brack Soreuum” (Var. Brcoror). 

EEO WOIETO teclcile ap 'sjsis cidleierernctee crele's «2 1 Pelco 52.3 | 1.066 | 10.60 | In hard dough. 
DBLODET I Be cc bels ws Ais bus Odsie Shue opus pase Lh 2 26...%65 5D. 1.065 | 12.10 | In hard dough. 
October 5...... Balto ei eteicicuaelret kip ps1 2 1 | 28.00 54.4 | 1.074 | 13.76 | In dough. 
October 5..... ate esiclesiwieid Reine x's wre as 1 | 33.50 ? 1.071 | 12.50 | In dough 
WCEODER) DiS Les steletelacittccoleceie|s. fq Mavs 1 | 31.50 61.3 | 1.063 | 10.87 | In dough. 
WCLODEI rs) jeisiniele ojos Necers wiaiaidicca ‘ele alee 1 | 22.25 61.8 | 1.062 | 10.84 | In hard dough. 
CWLOUETY) 2 dias sabtireide th cae Lfethodis slit 1 | 33.25 58.8 | 1.069 | 12.36 | In dough. 
October 10..... eee Uees Wie Wenisiavelsia'eete 1 | 382.25 57.3 | 1.067 | 11.68 | In milk. 
October 10sec see es ASA AR 1 | 31.00 60.6 | 1.072 | 12.45 | In milk, 
CUAPDEL AU ns cise sites da aves oh Bay A ti 26225 60.7 | 1.063 | 11.30 | In hard dough. : 

Row No. 7—‘‘Coxiier’s Sorcuum” (PRopasLy UNDENDEBULE). 

OPEGORT, : Di bviade fbn pe cic bo 8ieatals seek 1 | 387.00 | *52.0| 1.064 | 10.50 | In soft dough. 
CEUGROU Cis shins viele eee de ce ALP ide 1 | 382.00} *51.6 | 1.072 | 12.50 | In soft dough, 
OGtODEr Deeps se Sat wailite s pemane eayy 1 | 37.50 58.4 | 1.069 | 11.33 | In bloom. 
KPELODOM Ma creat stein ele's 3) 4,clcieiacoieteleleisie ae 1| 47.00 44.1 | 1.076 | 18.90 | In dough. 
RDETODEIZ VOL Kicvetreila’s sleisis sto. oie alicleusinte siete Len 3.75 50.9 | 1.067 | 10.60 | In soft dough. 
SOLO DOPE, be ietaie is pidielelesht'e)siais'a elpidinte Folds 1 | 32.25 57.1 | 1.067 | 11.84 | After bloom. 

Row No. 8—“Jyancentomsi” (Not True To Name). “ 

October 11...... bivecsdseccconwessese| sac | 00.00 | 47.4 | 1.089 bore ieee 

Row No. 9—‘‘ Boomvana oR HaRty AMBER.” 

WStODEr! 5. 6's dete wee een aele Blais.n's We leas 2| 382.50 *9.2 | 1.057 9.04 | Ripe. 
CRODET | Ovi y's sid wc alan ou.os en se nate Wan 1 |}_ 19.00 | *53.9 | 1.066} 11.04 | In hard dough. 
Mctober GF. secs ale stat alatealoleya aielets 2} 35.00 56.2 | 1.057 | 10.61 | Ripe. ; 
Oetover’ Gig cy oy. ses Bal tye pein 18 ate Wee 2 | 37.25 58.0 | 1.064 8.78 | Ripe. 
SPORE Mahl ic wel ga.p 4.08 dace waane ess 2| 87.25 63.8 | 1.067 | 11.56 | Ripe. 
October 7 2| 44.25 62.9 | 1.063 | 10.50 | In hard dough. 
October 7 1 | 21.50 56.5 | 1.074 | 18.44 | Ripe. 
October 10 2 | 387.25 60.5 | 1.075 | 13.76 | Ripe. 
October 10 1 20.75 57.4 1.074 12.77 | Ripe. 
October 10 2] 32.25 58.2 | 1.077 | 14 00 | Ripe. 
October 10 1} 18.75 62.0 | 1.054 8.70 | Ripe. tos 
October 10 1 | 20.75 60.7 | 1.063 | 10.07 | Ripe. 
October 10 wena | shoks OO 59.7 | 1.062 | 10.41 | In dough. 

10 — ** KOOMBANA.” 

October 5 ewes die ececk ele cso cle as 1 | 25.50 | *56.7 | 1.057 8.09 | Ripe. : 
October. 5 ......06.. bess uevebeaens 1 | 20.00} *51.0] 1.068 | 12.04 et) ¥ 
October GB). ce. l eens cee eines ca > vabenes 1 | 24.00 51.4 |. 1.067 | 11.01 | In hard dough. — a 
October 5 ....ceee nce ape Pet de area 1 | 81.25 57.3 | 1.061 |. 9.04 | In hard dough. x 
October 7 rececsseccseccesevscecvoes 1) 81.75 50.0 | 1.065 7.87 | In milk, an 
CtObeR 7949s ase ass enh ewe came stents 1) 29.7 64.9 | 1.054 6.92 | Ripe. 
October 7...... nalekia a edi biviaaleWeiaien 2 1 | 21.25 62.1 | 1.068 | 11.74 | Ripe. 
October 10 ...rcwckecscecvseres Rey 1; 34.75 55.8 | 1.063 9.10 | Ripe. 
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Row No. 11— “Pootune SorGHumM.” 

2 eels 3 a 
El RM se Re ae, $8 3 a id = | = — 
3) ro] ay D Ps 5 

~ | & | 38] gg | oe 
DATE. ° Ss a? Sb 44 | Maturity of seed. 

S|-8 | 86 | gm) Bs 
Flo Clon acon aa de Pe) o te D i 

Zi e oy BR a 
timeretets slate hiss eiesc.« > ache aha aee 1 24.25 *58 8 1.045 3.69 | Ripe. 
Reteeabaeletltart stan PAicig wie c's oe 8 ie 1 23.00 ¥*53.3 1.071 11.53 Ripe. 
RUMBA eIOIeTR ett civics, 9% <[visieleie,she sie » 1 27.50 60.0 1.053 6.46 | Ripe. 
Cattell eis sieeve AACS CAN Be 1 21.50 61.7 1.048 5.33 | Ripe. 
Mieaternae yarns wre isle» vatarenisese 8i3 1 41.50 64.7 1.066 8.73 | In milk. 
ieee sae wisia oe Riaiata aiaprie a aicte 1 28.50 58.2 1.046 3.69 | Ripe. 
Tl 33 0A Ae aE Soe Soe 1 23.75 54.2 1,073 13.25 | In milk. 

RIPE GMOLM Ute adidcs oc ncecisaWseesccss 1 38.75 59.4 1.061 10.04 | In bloom. 
MRCEOOOD TUN re cighdrescice vUvevecveeces 1 83.75 56.2 1.077 12.74 | In dough, 
October LOL e sis. ose. ata erEMTs miso ale 1 31.25 60.5 1.060 6.69 | In milk, 
October 1 2 SONS RR Bnateta ite 1 20.75 59.7 1.068 9.85 | Ripe. 

Row No. 12 — “ Harty Minnesota.” (From S. H. Kenney.) 

October 5...... Paaa iste c sih ae cintelctels b bie\e 2! 19.00 *46.1 1.049 6.46 | Ripe. 
WICEGUBLFRDyh eee cess coe s cadens RSP 2 15.50 *48 4 1.067 11.30 | Ripe. 
October Renee kecsiecaeee tac ieee 2°) °25.25 BGroi iL. Ord 12.10 | Ripe. 
October Meera etal ehovterde sialeteteie wiew'e fe’ 3 86.25 5).1 1.076 13.46 | Ripe. 
October in Aaee Be vie%cis ie cbse 6 patertace cht 2 22.75 58.3 1.067 11.90 | Ripe. 
October RIRTC Ne Mig’ raiseie.s 6 oo ee siete 2 22.75 56.1 1.074 13.16 | Ripe. 
October ete ateteTa cvorataicid'e e a'e's bie aisle sis 2 19.50 51.6 1.075 13.09 | Ripe. 
October 10..... ate tutus ed. sten'e wESe eects 1 18.50 BY GY 6 1.071 13.00 | Ripe. 
RCUOIREE crs. hice neces cc's ete aie.e are 2 20.75 58.8 | 1.070 12.24 | Ripe. 
MM Art, fale oo c's alata ec a's.'0 cecal cle 2 18.25 538.2 1.073 13.16 | Ripe. 

Row No. 13—“ Usprniana” ? (From Dup’r oF A.) 

October 11 MP eCeire aie e's chie'c's's eee cannes 10 | 53.00 | ? | 1.061 | 8.59 | Bloom, 

Row No. 14 — “ PLanTEr’s Fr1znp.” (FRom Dup’r oF A.) 

October 11 ...cccecscescsseseecestece] 10] 30.00) 61.1 | 1.071 | 10.51 | In bloom. 

Row No. 15 —“ McLuan’s.” (From Dep’r or A.) 

October 11 ......sssessecesseeeeeeeve] 10 | 38,00 | 62.5 | 1.058 | 9.70 | In soft dough. 
‘ 

. 

Row No. 16 — “ Cotzeman’s Can.” (FRom Dep’t or A.) 

October 11.........sseveceseveesseeel 10 | 40,00 | 59.2 | 1.068 | 11.56 | In bloom. 

Row No. 17— “ Coteman’s Rep.” (From Dep’r or A.) 
P October 11..........seseeeeseseveeee] 10] 36.50; 58.9 1.066 | 12.39 | In bloom. 

Row No. 20—SELECTION BY STATION. 

dietuielele\siels\eiaSleesis viele ocs'e «'eia's 1 | 24.75 | *50.4 | 1.055 6.85 | In milk. 
igisisis «We sine 5b. 813:4 sevesees . 1 | 31.25 57.1 | 1.069 | 4 11.21 | In dough. 
selgbndeteseuccadboesvennes 2} 22.25 41.4 | 1.067 | 10.24 | In dough. 
aioli oe Biew Viesle' sc eeceseseese 1 | 42.50 55.1 | 1.054 8.05 | In bloom. 
pees secereees a’e anise dete «ale 1 | 23.50 42.3 | 1.053 8.53 | In dough. 

rk Peewee reeeeeeeeeesteaesenee 1 39.00 50.8 1.057 6.46 In milk. 

w BOstober 1O%, ewwsreeeeeeereeeeees eseene 1 87.25 46.1 1.071 11.87 In dough. 

MMCEOROL 10 yes cecesescecwessebvecs 1 | 29.00 47.6 | 1.056 7.55 | In bloom. 
, a peeraper 10 vesveecseescvsvscorvesoves 1 32.50 42.6 1.064 10.47 In milk. 
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October 5. 
October 
October 6. 
October 6. 
October 6. 
October 7. 
October 7. 
October 7. 
October 10. 
October 10. 
October 10. 
October 10. 
October 10. 

AVERAGE Row No. 

Row No. 72—‘“ Earty Cann.” 

DATE. 

Ce ee a | 

COP Deo eer eeeeeeeeeseseons 

Pee eee e esses eeeeeseees 

CORPO eee eee eeeeesenes 

Cee eee eeerereresereseres 

Cee ee eee sereeeseeeeeeeees 

Ce ee 

eee ee ee ee ey 

COM eeeoeeereerereeeseeerere 

Cee eeseecererevenees Feces 

ee eur teeesese eeeeeeeesence 

CeO eee ee see eeeesereseves 

@eeeeeseeseeeseeseeseeeses 

~ NUMBER OF ANALYSES. 

AVERAGE Row No. 

Bay eel Cae Tu AEN | 

AVERAGE Row No. 

Poorer eeeeesreerseeeeeeneee 

yin Wels «aisle eine cre pie cove! 

| Number of canes. 

be pe pe PP aD 

Weight of cane. Per cent. of juice 

expressed. 

Specific gravity of 

juice 

063 

S2ooococo OU OUNS OTD D3. DS? D> @ CO OR r+ 09 CO 

ahs 
hs 
ie 
1 
pis 
1. 
4 
ft. 
i. 
i 
Ie 
3 
1 065 

Number canes. 

16 | 

or 

8 | 

4 | 

9 | Average . weight 2 | of cane, ounces. oS 

36.44 | 

ox | Per cent. of juice 

expressed. 

me 3 © 

57.8 | 

49.7 | 

54.3 | 

= [8 S| 
pecific gravity 

of juice. 

07 

1.067 | 

1.070 | 

1.066 | 

Report or THE First Assistant, ExPERIMENT STATION. 

Per cent. of cane 

sugar in juice 

aos Or wows “I Dr 09 

Per cent. of cane 
sugar in juice 

= — ° — i" In dough. 

(KENNEY’s.) 

Maturity of seed. 

Ripe. 
In hard dough. 
Ripe. 
Ripe 
In dough. 
In dough. 
Ripe. 

3— MaturE orn NEARLY Mature CANES. 

Maturity of seed. 

—__— 

6 — Mature on Nearty Mature CANES. 

28.53 | 11.79 | In dough. 

7—Marure orn Nearty Mature Canes. 
11.97 | In dough. bs 

9— Mature orn NeaRLY Mature CaAnzs. 

17.58 | 11.27 | Ripe. ’ 

AVERAGE Row No. 10— Mature on NEARLY Mature CAnzs. 

9.58 | Ripe. Deen ge kitacts 5 | 26.25 | 58.1 | 1.062 | 

AVERAGE Row No. 11— Mature or WNEaRLY MaturE CANnzs, 

6.76 | Ripe. Bete ac tates 6 | 24.25 | 58.6 | 1.055 | 

AVERAGE Row No. 12— Mature or Nearty Mature CANES. 

11.99 | Ripe. 20 | 10.92 | 53.8 | 1.070 | 

AVERAGE Row No. 20— MaturkE orn NEARLY Mature CANngss. 

10.46 | In dough. 5 | 28.56 | 46.7 | 1.065 | 

AVERAGE Row No. 72— Mature on NEARLY MAtTurRE CANES. 

8.16 Ripe. ” 8 22.44 | 58.0 | 1.058 | 



Report OF THE CHEMIST.” 

The following statement indicates, in outline, the various sub- : 

jects considered in this report: paan 

1. Summary of laboratory work. 

__--—s«TL’ Arrangement of chemical work. 
he - JIL Bulletins and addresses. 

IV. Character and extent of experiments made in the manu- 

i facture of cheese during the season of 1892. 

_ ; V. Tabulated analyses of milk, whey and cheese. 

VI. Summary of results relating to conditions of manufac- 

OM ea ture of cheese. 

_ — *‘VII. A study of the composition of milk. 

_ _-WiIE. A study of the composition of whey. 

___._ IX. A study of the composition of cheese. 

' X; Loss of milk-constituents in cheese-making. 

XI. Inflnence of composition of milk on composition of cheese. 

! XII. Influence of composition of milk on yield of cheese. 

q XW. Influence of skimming milk and adding cream upon losses 

. in cheese-making, composition and yield of cheese. “ 

XIV. Comparison of Cheddar and stirred-curd processes of 

cheese-making. 

XV. Effects of using high temperature in heating curd upon 

cheese-making. . 

XVI. Effects of using different amounts of rennet vee cheese- 

making. 

oxy JL Effects of cutting curd in hard and in soft condition upon 

cheese-making. 

XVII Effects of cutting curd coarse upon cheese-making. 

_ XIX. Effects of tainted milk upon cheese-making. 

*L. L, Van Slyke, Ph. D. 
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XX. Effects of retaining natural gases in milk upon cheese- 

7 making. | 

XXI. Effects of exposing milk to foul odors upon cheesge- 

making. | 

XXII. Effects of aerating milk by separator upon cheese-making. 

XXII. General summary of results of investigation of cheese. 

XXIV. Comparison of dairy breeds of cattle with reference to 

the production of butter. | 

XXV. Trade values of fertilizing ingredients for 1892. 
XXVL Tabulated results of analyses of commercial fertilizers in 

New York State for the spring of 1892. | 

XX VII. Tabulated results of analyses of commercial fertilizers in | 

New York State for the fall of 1892. 

—_—_——————_— 

I. SUMMARY OF LABORATORY WORK. 

While a statement of the number of determinations of different 

kinds does not include an account of all kinds of laboratory work 

and does not, therefore, necessarily convey an accurate idea in 

regard to the whole amount of laboratory work done, nevertheless, : 

it serves to give fairly adequate information in regard to the 

extent, character and variety of the chemical and allied work. It 

will be noticed that our chemical work has been mainly confined 

to two lines, investigations connected with dairy problems and 

analysis of fertilizers, 
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II. ARRANGEMENT OF CHEMICAL WORK. 

The chemist gives such general and special supervision to all 

the different lines of work as they may require. The work done in 

the way of preparing bulletins and giving addresses is given below 

under a special head. 

The present arrangement of chemical work among the assistant 

chemists is as follows: 

Mr. C. G. Jenter has special charge of the analysis of butter, of 

cattle foods and similar materials, of the determination of copper 

in plants, soils, etc, and of miscellaneous analytical work. 

Mr. A. L. Knisely has special charge of the analysis of milk, 

whey and cheese and of the microscopical examinations of milk. 

He has also done considerable work in relation to methods of 

separating and determining the different classes of nitrogen com- 

pounds in milk, whey and cheese. | 

Mr. W. B. Cady has special charge of all nitrogen determina- 

tions and also assists in analysis of dairy products. — 

Messrs. B. L. Murray, A. D. Cook and J. T. Sheedy give their 

entire time to the analysis of commercial fertilizers and fertilizing 

- materials. 

Mr. John Collins and Mr. James Horth are laboratory assistants, 

attending to various kinds of routine, mechanical work. Mr. Col- 

lins also has charge of the determination of fat in milk, skim-milk, 

etc., by the Babcock test. 

Mr. A. H. Horton and R. D. Newton have anarbe of keeping the 

records connected with the investigation of dairy breeds of cattle, 

- which require numerous and extended calculations. — ) 

ne 

II. BULLETINS AND ADDRESSES. ; 

During the ee the chemist has prepared the following i Bit 

bulletins: 

Bulletin No. 41.— New series.— April, 1892 (twelve pages). 

The portion relating to “ Analyses of materials used in spraying __ 
plants.” 
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Bulletin No. 42.—New series— May, 1892 (twenty pages). 

Analyses of commercial fertilizers. 

Bulletin No. 43.— New series.— June, 1892 (fifty-three pages). 

Experiments in the manufacture of cheese during May. 

Bulletin No. 45.— New series.— August, 1892 (thirty-six pages). 

Experiments in the manufacture of cheese during June. 

Bulletin No. 46.— New series.— September, 1892 (fifty-eight 

pages). Experiments in the manufacture of cheese during July 

and August. 

Bulletin No. 47— New series— November, 1892 (sixty-four 

pages). Experiments in the manufacture of cheese during Sep- 

tember and October. | 

During the year, the chemist has given the following addresses: 

“Results of Analyses of Materials used in Spraying,” in January, 

1892, at Rochester, before the annual convention of the Western 

New York Horticultural Society. 

“Commercial Fertilizers,” in January and february, at farmers’ | 

institutes, held in the following places: Batavia, Genesee county; 

Lyons, Wayne county; Perry, Wyoming county; <reneva, Ontario 

county; Albion, Orleans county. 

“Some Old Mistakes and Some New Facts about Milk and 

Cheese,” in December, 1892, at Cobleskill, N. Y., before the annual 

convention of the New York State Dairymen’s Association. 

The chemist also was appointed “Reporter on Nitrogen,” for 

1892, by the Association of Official Agricultural Chemists, and 

made his report at the annual meeting of the association held in 

August, 1892, at Washington. 

IV. CHARACTER AND EXTENT OF EXPERIMENTS MADH 

IN THE MANUFACTURE OF CHEESE DURING THE 

SEASON OF 1892. 

In Bulletins 43, 45, 46 and 47, issued from June to November, 

we have described all the details of the experiments made in the 

manufacture of cheese during the season of 1892 and nave given 

the detailed results secured. The work of each month has, thus _ 



*" “2 Xs 
~~ =* : 

a. | 

300 Report oF THE CHEMIST OF THE . 

far, been considered by itself, but it is highly important to study 

the results of the season’s experiments as a whole and also to 

compare the results of each month with those of the other months. 

It is designed to make this summary as complete as possible in 

itself, so that reference to the previous bulletins will be necessary 

only when the details of individual experiments are desired. 

In Bulletin 37, in which were given the results of our first 

eight preliminary experiments in cheese-making, begun in the 

fall of 1891, we made the following statement: ‘“ While, in most 

respects, fairly definite results were obtained, it must be kept in 

mind that the experiments so far are few in number and can 

scarcely justify any broad conclusions. The results of this first 

series of experiments should be looked upon mainly as valuable 

suggestions for future work; and, if the results of several series 

of investigations, made under varying conditions, agree, then we 

may be able to state definite general conclusions, which may be 

regarded as established facts.” The results of the work done 

during the season of 1892 have fully justified the caution con- 

tained in the above statement. Some of the results of our first 

experiments have been confirmed, while others have been greatly 

modified by our later, more extended investigation. In our first 

series of experiments, most of the milk used was not normal, 

having been partially skimmed or having contained added cream. 

Our work this past season has fully shown the fallacy of com- 

paring results obtained with abnormal milk and those secured 

with normal milk and of drawing from such comparisons con- 

clusions that are expected to apply to normal milk. Moreover, 

some of the statements made in giving the results of each month 

separately needed modification when we came to study the 

results of the season’s work as a whole. ~ While some of the 

results reached may be regarded as sufficient to form the basis 

Norsr.— This Station has had the co-operation of the New York State Dairy Commission in 

carrying on thisinvestigation. The Station Chemist has had charge of the work on the part of the 

Station; he has planned the experiments in their details, bas personaily prepared the bulletins 

describing the experiments and their results, and has had immediate direction and supervision 

of the analytical work, the details of which have been faithfully attended to by his assistants. 

The operation of manufacturing cheese has been performed by the following cheese-making ~ 

experts of the Dairy Commission: Messrs. Geo. A. Smith, W. W. Hall, M. T. Morgan, H. A. Rees ~~ 

and John H. Berry. 
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for definite and positive conclusions, others must be subjected 

to future, more extended study, before we can accept them as 

representing established facts. | 

t. Points Investigated. 

In each of the 106 experiments, we have made special study 

of the following points: 

1. The loss of fat in the process of cheese-making and its rela- 

tion to the amount of fat in the milk. 

2. The loss of casein and albumen in the process of cheese- 

making. 

3. The relation of casein to albumen in milk. 

4, The relation of fat to casein and albumen in milk. 

5. The relation of fat in milk to composition of cheese. Does 

milk containing a certain per cent. of fat always make cheese 

containing a uniform per cent. of fat? 

6. The relation of casein and albumen in milk to composition 

of cheese. 

7. The relation of fat in milk to yield of cheese. How much 

cheese should be made for each pound of fat in normal milk? Is 

there any definite relation? 

8. The relation. of casein and albumen in milk to yield of 

cheese. 

9. The relation of fat to solids not fat in cheese. 

10. The relation of fat to casein and albumen in cheese. 

11. Is it possible to establish such definite relations between 

the composition of milk and the composition of the corresponding 

cheese, that, from knowing the composition of one, we can tell the 

composition of the other with a fair degree of accuracy? 

In addition to the foregoing points of study, there were made 

special experiments for the purpose of securing information 

regarding other facts. 

12. The influence of the removal of fat trom noriual milk upon 

the composition of milk and the composition/ yield and qualty 

of cheese was studied in seven experimenis. 

13. The influence of the addition of fat to normal milk upon 

_ the composition of milk and the composition, yield and quality of 

-__ cheese was studied in three experiments. 
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14. In twenty experiments, a special comparative study was 

made of the Cheddar and stirred-curd processes. 

15. In two experiments, the use of a temperature of 106 degrees 

F. was employed and its effects studied. 

16. In ten experiments, the effects of using amounts of rennet 

more or less above the usual amount were observed. 

17. In nineteen experiments, a study was made oc the result 

of cutting curd in hard and soft condition. 

18. In two experiments, a comparison was made between the 

effects of cutting curd in fine and coarse condition. 

19. In fifteen experiments, the influence of using tainted milk 

upon cheese-making was studied. 

20. In three experiments, the milk was shut up warm in caps 

and cooled down, being held over night before making into 

cheese. The effects of this treatment were carefully noted. 

21. In three experiments, the milk was exposed over night to 

foul odors and then made into cheese. 

22. In three experiments, both taint and acid were developed 

in the milk before it was made into cheese. 

23. In three experiments, the milk was aerated py being passed 

through a De Laval Baby No. 2 separator, the cream and skim 

milk being mixed together again before making into cheese; and, 

in two other experiments, the milk was aerated by an ordinary 

aerator. ° | 

24. A comparative study has been made of the composition of 

the milk, whey and cheese for the different months, in order to 

note changes of composition taking place during the factory 

season, and the effect of such changes upon the quantity and 

quality of cheese. 

25. A few of the October cheeses were made with special refer- 

ence to studying the chemical changes that take place in the 

_ process of ripening. These cheeses will be kept as long as practi- 

cable and analyzed from time to time. 

2. Extent of Investigation. 

We have made experiments from three to five days in each 

month, from May to October, in five different cheese factories, 

located in Oneida, Oswego, Jefferson and St. Lawrence counties, — 

? es 
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i making an average of ten experiments in each factory. In addi- 

tion, we have made experiments at this Station from two to eight 

_ days in each month for the same period of time. In all, we have 

made 106 experiments, and, in this work, have used over 200,000 

ie pounds of milk, representing the product of not less than 1,500 

different cows. The results may, therefore, be claimed to repre- 

sent the average conditions that prevail in New York State more 

closely than any other data now existing. 

38. NumpBer or Experiments Mapr Durine THE SEASON OF 1892 
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7. Amount of Analytical Work Required by the Investigation 

and Extent of Data Furnished. 

In order tv insure the greatest possible accuracy, every analyti- 

cal determination was performed three times; so that. in making 

analyses of the milk used in 106 experiments, an amount of ana- 

lytical work was done that was equivalent to the analysis of 318 

samples of wilk. The same was true of the whey and cheese. The 

table below gives the number of different determinations as they 

were made each month. 
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In addition to the numerical data furnished directly by chemical 

analysis, there have been. presented other data derived fron: these, 

the presentation of which was required for an intelligent discus- 

sion of the various points to which attention was called. These 

derived numerical data aggregate somewhat over 2,600 in number. 

Still further, various data have been presented in regard to the 

conditions of manufacture and these have amounted to about 1,600 

in number. These numbers serve to indicate, to some extent, the 

very large amount of detailed work that this investigation has 

necessitated. 

8. Explanations Connected with the Following Table Contain- 

ing Analyses of Milk, Whey and Cheese. 

The analyses contained in, the following table are arranged 

according to the per cent. of fat in the milk; the data are obtained 

by averaging all the milks containing the same amount of fat with- 

out regard to time or place of production. The amount of whey is 

obtained by the method previously used; that is, the amount of 

green cheese made is taken from 100 pounds of milk and the differ- 

ence represents the whey. A different method from that pre- 

viously employed is here used to determine the composition of the 

cheese. Hitherto the results obtained from actual analysis have 

_ been given; the results contained in this table are not merely 

the averages of the individual analyses previously presented, but 

they are obtained by subtracting the constituents found in the 

whey made from 100 pounds of milk from the constituents found 

in 100 pounds of milk. The remainder should give the amount 

of each constituent found in the cheese made from 100 pounds of 

milk. From these data the composition of the cheese is readily 

calculated. The results obtained by this method agree fairly well 

with those obtained by actual analysis; of the two methods, that 

used here gives more uniform and consistent results, since it is a 

matier of great difficulty to secure for analysis a thoroughly repre- 

sentative sample of cheese. © 
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tant points, it is a matter of interest to voreide briefly yas 
‘ bot 

the more Sie facts observed. We shall present, in Ba 

"regard to the eignin points: 

1. Ounces of rennet-extract used for 1,000 pounds of mille. 

2. Temperature of milk when rennet was added. 

3. Time required for oe to eae the milk completely 3. 

4, 

5. Time from cutting curd to ee whey. 

6. ay from ae es to Cries to ae 

rp 
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amount used for ordinary work * was about three ounces | 

aL 000 pounds of milk. The amount of rennet used varied ym. 

_ one and three-fourths to nine ounces for. 1, 900 pounds of mi 

‘The effect of using different amounts of rennet upon the ot the 

conditions of manufacture and upon the losses, the yield ax 

quality of cheese will be considered later by itself under a 1 specia 

OS la ses . 



cee ee ee 

October. 
84° F 88° 

September. 

85° F 88° 86° 

August. 82° F 86° 83° 

Cine ‘ ay, C4 

oe hee 

Was AppEpD 

82° F 84° 83° 1 
Late | 

% 

RENNET 

83° F 88° B44° 
1 

HEN 

ped re 4° 

82° F 84° 834° 8 85 8 

Lowest temperature. ....... 2. cece eee e ee eens 

- 

e 
S| 
4 

= 
& 
° 

| 
= 
-) 4 

ef 
ion 
a 
fui 
| 
= 
H 

ros] 

ment 

ts 

y experi 
ion experimen 
Lowest temperature 6... esac eee wee oe Highest temperature ....... 2... cece eseteeeee Average temperature........-.. 22.2 eee ee eee Highest temperature .. 0.2... cece eee eee eee 

- * Average temperature..........-se sees wees eees 
Factor Stat 
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318 REportT OF THE CHEMIST OF THE 

It will be seen that the average temperature of the milk, when — 
the rennet was added, was very near 84 degrees F., varying from 

82 degrees F’. to 90 degrees F. There was a tendency to nse a 

somewhat higher temperature as the season drew near the end. 

Taking the averages for each month, the extreme variation was 

from 83 degrees F. to 87 degrees F., a range of 4 degrees. In our 

work next season, we shall take the precaution to furnish every 

worker with a thermometer that has been carefully standardized. 

We can then rely fully upon all the data that refer to temperature. 
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The time required for the rennet to completely coagulate the 

milk varied, in all the work, from three to forty minutes. The 

time required for coagulation depended maiaty upon two condi- 

tions — (1) the amount of rennet extract used, and (2) the degree 

of “ripeness” or acidity of the milk. The range of temperature 

employed was probably not such as to affect noticeably the 

average time of coagulation. The time was more uniform in 

the factory experiments, because larger amounts of milk were used 

and the amount of rennet used was more uniform. In the July 

station experiments tainted milk was used. There is much 

special study needed in connection with the conditions under — 

which rennet-extract coagulates milk. 
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! ays ioe i 

‘The reais variation in n temperature used in h heatin 

Fe d was from 97 degrees F. to 106 _ degrees — By : 
temperature being used in only a few special expenniantahe 

monthly average of temperature shows a variation ‘from 9 9 

. af #r to 1001-2 degrees F., the average of all being pre tt iy ne 

nah i tee F. The effects resulting from the use of a tempera ‘at ; 

oe 106 degrees F. upon the loss of milk constituents, the yi ‘ed Ae. ; 
tt Ay fk Wy 

a quality of cheese will be noticed more in detail later. | 
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We notice the following points of interest: 

1. The curd in the May factory experiments required a much 

longer time than the average for the expulsion of moisture. 

2. In September, when the cows of the factory at which the 

work was done were feeding largely on the soured refuse of a 

corn-canning factory, there was a tendency iG floating curd and 

a slower expulsion of moisture. 

3. In some of the station experiments, the milk was tainted 

and also rather acid; in these cases, the whey was taken from the 

curd more quickly than in working with normal milk. | 

4. The factory experiments took about one hour longer for 

this stage of the work, owing to the much larger quantities, of 

milk used. 
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Except for the difference noticed in ‘he July work, the cause of 

which has been previously given, the shorter time required for 

cheese-making in the station experiments was due to the smaller 

amount of milk used in the latter. It is interesting to notice that 

in September, when the amount of fat lost in the factory experi- 

ments was greatest at any time during the season, the time 

occupied by the operation of cheese-making was greatest. This 

may, of course, have been purely accidental. 

Vil. A STUDY OF THE COMPOSITION OF MILK. 

The data which have been accumulated during the past season 

in connection with this investigation afford abundant :naterial for 

studying the composition of milk, whey and cheese, and also the 

variations in composition which occur with the advance of the 

season. While chemical and dairy literature contains many 

analyses of the milk of individual cows, we ave nowhere heen 

able to find analyses based upon the mixed milk of large numbers 

of cows and covering an extended period of time. Our data 

furnish us the most satisfactory means we have yet met with 

for determining the average composition of the milk of our 

dairy cows in New York State; and the same is true of the whey 

and cheese. We hope our future work will so enlarge the num- 

ber of data that we can before long speak with full positiveness 

in regard to the composition of the dairy products of our State. 

We shall take up this study of the composition of milk under 

the following heads: 

1. Pounds of solids in 100 pounds of milk. 

. Pounds of fat in 100 pounds of milk. 

. Pounds of casein and albumen in 100 pounds of milk. 

. Pounds of casein in 100 pounds of milk. 

. Pounds of albumen in 100 pounds of milk. 

. Relation of casein to albumen in normal milk. 

. Relation of fat to casein and albumen in normal milk. 

. Relation of fat to casein an normal milk. 

9. Relation of fat to casein and albumen and to casein in 

skimmed milk and in milk containing added cream. 

aoaN DOF W pb 
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10. General summary. 

In studying the composition of milk in the succeeding pages, it 

will be well to keep in mind the following facts: 

(1.) The factory-milk represents the mixed morning and 

evening milk from numerous herds of cows. 

(2.) The factory-milk of May and September came from the 

same herds of cows. 

(3.) The factory-milk of the other months represents, in every 

case, a different factory and different cows from those of the other 

months. 

(4.) It is the rule in the case of the factory-cows, to commence 

the lactation period in the spring; and, hence, our factory data 

represent in reality, the changes due to advance of the period of 
lactation, modified, to some extent, by special conditions, such as 

food, weather, etc. 

(5.) About one-half of the milk used in the station experiments 

came from our station-herd, representing several different breeds, 

in every stage of lactation. The rest of the milk was obtained 

from different sources. The data obtained from the station-experi- 

ments in regard to the composition of the milk do not, therefore, 

illustrate in such marked degree as do the factory-experiments 

the changes due to advance of lactation. 

aS 
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The factory-milk illustrates very well the fact that the solids in 

the milk increase as the season advances, and that, therefore, the — 

amount of constituents that produce cheese increases. In other 

words, the cheese-producing power of milk increases as the 

season advances. We shall study later the relation of milk-solids 

to the yield of cheese and the general loss of milk-solids in cheese- 

making. . 

The milk-solids in the factory-milk varied, during the seaso 

from 11.47 to 12.91 pounds in 100 pounds of milk and averaged 

12.64 pounds. In the station-milk, the variation during the 

season ranged from 12.24 to 13.91 pounds, and the average was 

12.92 pounds in 100 pounds of milk. The average of all the milk 

for the season was 12.66 pounds. 
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In the factory-milk, the casein and albumen varied, during the 

season, from 2.53 pounds to 3.76 pounds, and averaged 3.13 pounds 

in 100 pounds of milk. In the station-milk, the variation ranged 

from 3.08 pounds to 3.56 pounds, and averaged 3.28 pounds in 

109 pounds of milk for the season. The average of all the 

experiments for the season was 3.14 pounds. 

Many analyses of milk which have been published represent 

the casein and albumen as being equal to or greater in amount 

than the fat. When we come to consider the composition of 

milk with reference to cheese-making, it is highly important to 

learn what relation to each other these compounds have in the 

milk. We will, therefore, a little later consider this question at 

some length as viewed in the light of the facts furnished by 

this season’s work. 

‘ae: a. ~ 
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In the factory-milk, the casein. varied, during the season, from 

1.95 pounds to 3.00 pounds, and averaged 2.47 pounds in 100 

pounds of milk. In the station-milk, the casein varied from 

2.39 to 2.96 pounds, and averaged 2.58 pounds in 100 pounds of 

milk. The average for all the milk during ‘he season was 2.48 

pounds. In the factory-milk, there was a gradual increase of 

casein as the season advanced. 
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In the factory-milk, the albumen varied, during the season, 

from 0.55 pounds to 86 pounds and averaged 0.66 pounds in 100 

pounds of milk. In the station-milk, the albumen varied from 

0.57 pounds to 0.82 pounds and averaged 0.70 pounds. The aver- 

age for all the milk during the season was 0.66 pounds. There 

appears to be considerable variation in the amount of albumen, 

but the point of special importance and interest is to see how 

this variation is related to the amount of casein in the milk; 

and we will take up this subject next. 

6. Relation of Casein to Albumen in Normal Milk. 

Blyth * says in regard to the amount of albumen in milk and 

the relation of casein to albumen in milk: “The amount of 

albumen in milk is really fairly constant, and averages 0.7 per 

cent. In healthy cows it is a very constant quantity, the chief 

deviation occurring directly after calving, when the amount may 

rise as high as 3 per cent., but this is always accompanied by a 

corresponding rise in the casein. According to the author’s 

experience, the quantity of the latter being five times that of the 

albumen; so that if either the amount of casein or albumen is 

known, the one may be calculated from the other with great 

accuracy.” The foregoing statement has been quite generally 

accepted as authoratitive. The author does not state the extent 

of the work upon which he bases his general conclusions, nor 

does he say anything about the source of the milk examined by 

him. The results secured in our work do not agree with the 

statements of Blyth, as an examination of the tables presented 

below will indicate. The first table gives the extreme and aver-. 

age results for each month during the season in regard to the 

relation of casein and albumen. The second table gives the 

extreme and average results in regard to the amount of caseim 

and of albumen and their relation in milk; the third table gives 

similar data in detail for milks varying in fat from. about 3. to 

nearly 4.5 pounds of fat in 100 pounds of milk. The figures in 

these tables represent the averages of about 100 samples of mixed 

milk and, as previously stated, they also represent the averages 

of over 20,000 milkings. 7 

* Foods: Composition and Analysis, 2d ed., p. 208, 
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An examination of the above table, together with the three 

tables preceding this, enable us to make the following state- 

ments: | ; 

(1.) The amount of casein and albumen during the whole 

geason varied from 2.53 pounds to 3.76 pounds in 100 pounds of 

milk, and averaged 3.14 pounds. 

(2.) The amount of casein during the whole season varied 

from 1.93 pounds to 3.00 pounds and averaged 2.48 pounds in 100 

pounds of milk. 3 

(3.) The amount of albumen during the whole season varied 

from 0.55 pounds to 0.86 pounds, and averaged 0.66 pounds in 100 

pounds of milk. 

(4.) There were for each pound of albumen in the milk from 

a 

2.6 pounds to 4.9 pounds of casein, with an average of 3.76 — 

pounds. The tendency was for the albumen to diminish, relative 

to the casein, as the season advanced. 

These statements are presented in summary form as follows: 

se 

SUMMARY oF RESULTS FOR THE WHOLE SEASON. 

| 

bee. | fk | re 
Cs sx ood ° aX ey: 
o S'4 aS aa Oo 

Baas | Bes | sfg0)) BBee 
6 Sa Oo om O SHS 5u08 

ce a oe oe 

DOA R OTE elas nS Rat alee eta le ierate 2.53 1295 0.55 2.6 

BTEOALESG rs wy stead: mr dere tats 3.76 3.00 0.86 4.9 

BR VGA DIE cet VU ASR NRE ed Late Yue 3.14 2.48 0.66 3.76 

We will now take up two of Blyth’s statements and see how 

they agree with our facts. 

(1.) “The amount of albumen in milk is really fairly constant 

and averages 0.7 per cent. In healthy cows it is a very constant — , 

quantity.” Our results show that the average amount of albu- 

men in normal milk is not far from 0.7 per cent., viz.: 0.66 per | 

" F. 
“ie 
Ne 
f 
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cent., but a detailed study shows very wide variations; and the 

deviations would, of course, have been very much greater, if we 

could have made analysis of the milk of the individual cows, 

whose mixed milk was used in our work. 

(2.) “The albumen preserves a very constant relation to the 

casein, the quantity of the latter being five times that of the 

albumen; so that, if either the amount of casein or albumen is 

known, the one may be calculated from the other with great 

accuracy.” Our results show that the relation of albumen to 

casein is very variable instead of constant, and, in no single 

instance, did any sample of the mixed normal milk contain as 

much as five parts of casein for one of albumen, the. highest 

being 4.9, while the average was 3.76 parts of casein for one 

of albumen. If it were true that normal milk contains five parts 

of casein for one of albumen, the casein in our milk would have 

varied from 2.75 to 4.30 per cent., and averaged 3.35 per cent. 

while-it actually varied from 1.83 to 3.00 per cent., and averaged 

2.48 per cent. Again, on the basis of Blyth’s statement, the total 

amount of casein and albumen in the milk would have varied 

from 3.30 to 5.16 per cent., with an average of 4.02 per cent., while 

it actually varied from 2.53 to 3.76 per cent. and averaged 3.14 

per cent. 

The relation of casein to albumen in milk is one of interest from 

a scientific standpoint and is of practical importance in connection 

with cheese-making, since the albumen mostly passes into the 

whey with the present processes used in cheese-making. We are 

making a study of this relation in connection with the individuals 

of our different breeds undergoing experiment at this Station, and, 

so far as our results go, they confirm the results secured in the past 

season’s work in the investigation of cheese. 

In the table given below, there are presented data giving the 

amount of casein and of albumen and their relation in normal 

milk, arranged in the order of the fat content of the milk, which 

ranged from about 3 to nearly 4.5 per cent. 
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Taste SHowine Revation or Casrrn to ALBUMEN In MILK. 

Pounds of Ponda of Pounds of Pounds of Pounds of 

geen and | Pounds of), | albumen in. | geset toe |) Sones ee 0 100 pounds of pounds 0 pounds 0 one po 
100 pounds of |pounds of milk. anil casein and casein and of albumen 

milk. ‘ albumen. albumen. in milk. 

2.64 1.98 0.66 75.00 25.00 3.00 

2.72 2.06 0.66 75.74 24.26 3.12 
2.63 2.03 0.60 TLAS 22.81 3.38 
2.65 L397 0.68 74.34 25.66 .2.90 
3.20 2.43 ONT NS Tb eO4 24.06 3.16 
3.14 2.47 0.67 78.66 21.34 3.70 
3.09 2.51 0.58 81.23 1B: gy er 4.33 
3.15 2.44 0.71 77.46 22.54 3.44 
3.15 2.47 0.68 78.41 21.59 3.63 
3.13 2.49 0.64 79.55 20.45 3.90 
3.06 2.48 0.58 81.05 18.95 4.28 

3.08 2.46 0.62 19.90 20.10 3.97 
3.18 2.53 0.65 79.56 20.44 3.90 
3.18 2.56 0.62 80.50 19.50 4.13 
3,22 2.49 0.73 77.33 22.67 3.41 
3.29 2.68 0.61 81.46 18.54 4.40 

3.45 y Hea a 0.68 30.29 19.81 » 4.07 
3.36 2.68 0.68 79.76 20.24 3.94 
3.48 2.76 0.72 719,31 20.69 3.83 
3.38 2.62 0.76 17.52 22.48 3.45 

3.48, 2.75 0.73 79.02 20.98 3.77 
3.44 2.64 0.80 76.74 23.26 3.30 
3.59 2.90 0.69 80.78 19.22 4.20 
3.46 Baul 0.75 78.33 21.67 3.60 

7. Relation of Fat to Casein and Albumen and to Casein in 

Normal Milk. 

An examination of many individual analyses and averages of 

analyses of milk, especially as reported by German, French and 

English authorities, would make it appear that average milk 

contains about as much casein and albumen as fat, if not consider- 

ably more. Blyth* gives the following amounts of fat, casein and 

albumen as representing for these constituents the “average com- 

position of healthy cow’s milk”: 

Baisepen Cen bs 010) 52 ye 2 lets eit es Rm meet en ot ad 
Wagers per Cent y.'\C AAR ger. HN awe iia ane 3.98 
BbaMen,) Per Conti. cent ete. «act -romns Gan ee Ona 

* Foods: Composition and Analysis, 2d ed. p. 214. 
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K6nigt gives the following averages : 

354 analyses. 455 analyses. 809 analyses. 

rei er cent Darky were irs: ‘ 8.62 3.74 3.69 
PERI EDD SEDC MCOUI ED! ie -o'c vleid wiaiecisibisie'e bc ced 3.1 2.89 3.02 

Albumen, POL COMNU date iesidacescscees 0.48 ' 3.66 0.55 3.44 0.53 } 3.55 

In our work this past season we have not found a single instance 

in which the normal mixed milk of herds contained more casein 

and albumen than fat; and, moreover, we have not found a single 

instance in. which the milk contained as much casein and albumen 

as fat. In our investigation of breeds, we have found only one 

individual that regularly gave milk containing more casein and 

albumen than fat. .Some other individuals, when, twelve months 

or more along in lactation, were found to give milk of similar 

composition. 

The data secured this past season should be sufficient to afford 

us a fair basis for ascertaining the relation of fat to casein and 

albumen in average normal milk, as we find it in New York State. 

The table presented below contains a summary of the season’s 

results as applied to the relation of fat to casein and albumen in 

normal milk: 

Pounds of Pounds of fat 
‘ Pounds of Pounds of fat Pounds of fat | casein and al- | for one pound casein in 100 | for one pound 

in 100 pounds | bumen in 100 | of casein and 
of milk. Bounds of albumen in htt of of eri in 

Least ..... 3.04 piss. LOT ees 1.35 

Greatest .. 4.40 3.76 1.338: %3 3.00 1.74 

Average .. 3.70 3.14 1.18 2.48 1.50 

The table below gives in greater detail data showing the rela- 

tion of fat to casein in normal milk, in partially skimmed milk 

and in milk to which cream has been added. 
— 

+ Zusammensetzung der menschlichen Nahrungs und Genussmittel —8d ed. pp. 277, 295. 



344 _ Report or THE CHEMIST OF THE 
~ 

TasLE SuHowine ReELation or Fat To CaAsEIN AND TO CASEIN AND 

ALBUMEN IN MILK. 

f eae ds of |P ds of at for one | Pounds 0 ounds 0 
pound of | casein in |fat for one| Mcrease 

Increase 
-of casein | Increase _ 

of fatin | and aibu-| ofcasein ~ 

Pounds of 
ad casein and 

albumen in 

Petrie | pounds | sive in| “orale.” |Peasoia | lk. | mee fn | dati 

3.05 2.64 1.16 1:98) 1.54010.) .5 <hr AAS 
3.10 2.72 1.14 9.06 | °1.50-| 0.05 | 0.08 feaueue 
3.30 2.63 1.25 2.08 |; 1.62 | 0:25 |. 0.00 | 0005 
3.35 2.65 1.26 1.97 |, 1270 |) 0.804 . 0. 00s) geOnmemenme 
3.45 3.20 1.08 2.43 | 1.42 | 0.40]. 0.56 | 0.45 
3.50 3.14 i as GI 9.47 | 1.42 | 0.451 0.50) 0.49 
3.55 3.09 Lid 2.51 | 1.41] -0.50°)) 0946" eeeaee 
3.60 3.15 1.14 2.44 | 1.48 | 0.558! 0.51 | 0146 
3.65 3.15 Vere 9.47 1.1.48 | 0.607 (0.519) eee 
3.70 3.138 1.18 |) °2:49 1 1.50°) 0.65: | Ocoee 
3.75 3.06 1.23 9.48 | 1.51 |. 0.70 |{ 0042 sine 
3.80 3.08 Lo 2.46 1.54 | 0.75 |), O44 eee 
3.85 3.18 1.21 2.53 |. 1.52} 0.80 | 0/54) Gyo 
3.90 3.18 1.23 2.56 | 1.52 | 0.85 | 0.54) 0.58 
3.95 3.22 1.23 9.491 1.58 | --0.90.| 0.58) Pues 
4.00 3.29 1.22 2.68 | 1.50 | 0.95 | 0.65 |) 0.70 
4.05 3.45 Pas By 9077-1 1,46 | 150044, OUR 
4.10 3.36 1.22 2.68 | 1.53 | 1:05.19 0-79) e0eseee 
4.15 3.48 1.20 2.76). 1.50) --1 10.) Op eae ae 
4.20 3.38 1.24 2.62 1 1,60:]> 1.159) 2 0.7 
4.25 3.48 1.22 2.751.155) 1.20 4 OB 
4.30 3.44 1.25 2.64} 1.63] 1,95 |° 90. 800s Opeam 
4.35 3.59 1,21 2.90 | 1.50] 1.30] 0.95 | 0.92 
4.40 3.46 1.27 9.71 | 1.62 |. 1.35 |} 0282) sues 
2.40* RcAy 0.70 2.90 0.83")... . eee i 
9.90% 3.21 0.90 PY a ON Ye ee pi: 
2.95* 3.26 0.90 9:50.) 118 Ao. ee sae 
3.20% 3.21 1.00 2.41.) 1.38.) 3. Oe . 
3.25% 3.27 1.00 2.60) 1295 foe) j 
3.56* 3.46 1.03 9:69 1. 39-1" eee , a 
8780" | °3.48)[. 1.09 |. 12.81 |) 1.85 al a 4 
4,224 3.30 1.28 BT AC 1 64 is ae ae ee ‘ " 
5. 70+ 3.32 1A71 2.801, 29.04 ) 04... 0). ‘ 
6.00+ 8. 1.73 2.718) 4220 Oe a a rn 

A study of the tables above suggests the following points of 

interest: ! . 
(1st.) In normal milk, which contained fat varying from 3.04 

to 4.40 per cent., the casein and albumen varied from 2.53 to 3.76 . 

* Milk partially skimmed. t Cream added. 
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per cent. The fat averaged 3.70 per cent., and the casein and 

albumen 3.14 per cent. 

(2d.) In no case, did normal milk during the season contain 

less than 1.07 pounds of fat for one pound of casein and albumen 

.or more than 1.33 pounds of fat for one pound of caseiny and 

albumen; while the average of all was 1.18 pounds of fat for one 

pound of casein and albumen in milk. Taking the summary 

in the table above, we find the limits of variation between 1.08 

and 1.27 pounds of fat for one pound of casein and albumen in 

milk. 

(3d.) Arranging the individual results of the season’s work as 

below, we can see how the variations were distributed: 

Pounps or Fat ror Onze Pounp or Casein AND ALBUMEN IN 

Normau Mixx. 

Between | 8etween |Between |Between |Between |Between 
Below /1.05 and| 1.10 and} 1.15 and | 1.20 and| 1.25 and | 1.30 and| AP9ve 

sf et 1.10. 1.15. 1.20. 1.25. 1.30. 1-35, saith 

Number of 
samples of 0 

milk 

(4th.) It appears from our results that, in case of mixed milk 

of herds of cows, the amount of fat seldom falls below 1.10 pounds 

for each pound of casein and albumen. Our previous study of 

the individuals of various breeds confirms this statement. 

(5th.) In normal milk, which contained fat varying from 3.04 

to 4.40 per cent., the casein varied from 1.93 to 3.00 per cent. 

The fat averaged 37.0 per cent, and the casein, 2.48 

(6th.) In no case, did the normal milk during the season con- 

tain less than 1.35 pounds of fat for one pound of caseim or 

more than 1.74 pounds of fat for one pound of casein, while the 

average of all was 1.50 pounds of fat for one pound of caseim 

Taking the summary in the table above, we find the limits of 

44 
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variation between 1.41 and 1.70 pounds of fat for one pound of 

casein and albumen in milk. 

((th.) Arranging the individual results of the season’s work as 

below, we can see how the variations were distributed. 

Pounpvs oF Fat ror One Pounpb oF CasEIN IN Normat Minx. 

No. of samples 
ilk. of m 

BPPLOWIL, BOE, cigiia 0 ou Pk alee as Cao ty boc lkl BUNS IeL te eee 0 

Between! l$35 and’ 140.) (ey ae fakes, Se 2 

Between by 40'and (Papi i yy Pil 2 ie ee 14 

between! l45/and Wi50 i). ouyiyin wn oe ik Bak eels cae 14 

Between! 1.50 and is8u oO 30 

Between 11055 and: (1), 602) 3s) Sales eae ee ee 15 

ect ween 1 GO And \1G65,,. shes) cn Su tane bie oD he eee at 16 

Det ween lL. 65.and W700... sow eee Went eee oe ee 3 

Between 1.70 and 1.75..... .: ha ee rele Seo oes 3S 

AMON ELTON Ge Gilkng 2 waaaln Omran ht a) aE Seca a an 0 

(Sth.) It appears from our results that, in case of mixed milk of 

herds of cows, the amount of fat seldom falls below 1.40 pounds 

for each pound of casein. 

(9th.) In the last three columns of the large table above, data 

are given which show (1) to what extent the casein and albumen 

increase in normal milk, when the fat increases, and 

(2) to what extent the casein alone increases when the fat 

increases. i 

It has been generally held that the casein and albumen of 

normal milk do not increase as rapidly as the fat; in other words, 

that milk, rich in fat, contains less casein and albumen in propor- 

tion to its fat than does milk poorer in fat. Averaging all the 

data secured in the season’s work, we find that when the fat in 

the milk increased one pound, the casein and albumen increased 

0.7 pounds. This would indicate that the fat actually increases 

more rapidly in amount than do the casein and albumen, but this 

statement does not show whether the relative increase is greater. _ ee 

fet T Be 

Ne Se 
a ~ 

9 ey ss = > 

ada ee TS teh BS ps ed,” ye 3 

7 
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In order to illustrate, we will compare two normal milks contain- 

ing three and four per cent. of fat respectively. Accord- 

ing to our data these milks will contain casein and albumen 

as follows: 

No. 1 No. 2 

Pounds of fat in 100 pounds of milk............. 3 4 
Pounds of casein and albumen in 100 pounds of 
Re Te Ce Chul sve ata Mea oud Claes 4 a ele dd 2.65 3.35 

Pounds of fat for one pound of casein and albumen} 1.13 1.18 

The fat in milk No.1lincreasesone pound or one-third of itself 

when it increases from three to four pounds, as in No. 2. At the 

same time, the casein and albumen increase from 2.65 to 3.35 

pounds, an increase of 0.70 of one pound, which is an 

increase of only a little over one-fourth of itself, instead of one- 

third of itself as in case of the fat. In our work, the general 

rule appears to have held good, viz., that the milk richer in fat 

eontains somewhat less casein and albumen in proportion to its 

fat than does milk less rich in fat, or, stated another way, there 

was more fat for a pound of casein and albumen in the richer 

milk than in the poorer milk. However, there was much varia- 

tion from the general rule in individual cases. According to data 

secured in our work connected with the investigation of breeds 

of dairy animals, the general rule appears to be considerably 

influenced and modified by advance of lactation; so much so that 

as the period of lactation advances, the casein and albumen 

increased proportionally with greater rapidity than the fat. (See 

Tenth Annual Report, p. 387 and p. 106.) 

The quéstion arises, does this same general relation hold good 

between the fat and casein, leaving the albumen out of con- 

sideration? This is of special interest in connection with cheese- 

making, since only the casein enters into the manufacture of 

cheese. As the average of our season’s results, we found the 

following: 
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When the fat increased one pound, the casein increased two- 

thirds of one pound. On the face of it, this statement would seem ~ 

to indicate that the casein followed the same general rule as 

the casein and albumen, taken together, as regards relation to 

fat in milk. 

But a closer examination of the data gives us a different inter- 

pretation of the facts. To.illustrate as before, we will compare 

two normal milks, containing 3 and 4 per cent. of fat respectively. 

According to our data, these milks will contain casein as follows: 

Pounds of fat} Pounds of} Pounds of fat 
in 100 Ibs. of | casein in 100} foronepound 
milk. Ibs. of milk. of casein. 

The fat in milk No. 1 increases one pound or one-third of itself, 

when it increases from three to four pounds, as in No. 2. At the 
game time the casein increases from two pounds in No. 1 to 2.67 

pounds in No. 2, an increase of two-thirds of one pound, which is 

exactly one-third of two pounds, the amount of casein in No. 1. 

The fat increases one-third of itself and, at the same time, the 

casein increases one-third of itself, or in exactly the same propor- 
tion as the fat. In No. 1 the casein is two-thirds of the amount 

of fat; in No. 2 the casein is also two-thirds of the fat in amount. 

Hence, the casein increased in just the same proportion as the fat. 

Our results show, therefore, that while the relation of the fat to 

casein in normal milk varied within certain limits, normal factory- _ 

milk, containing fat ranging from 3 to 4.4 per cent. contained, 

. On an average, 1.5 pounds of fat for one pound of casein’ 

or the casein averaged two-thirds of the amount of fat in normal 

factory-milk. It remains to be seen whether more extended work 

during another season will fully confirm these results or whether 

we shall need to modify the above statement. But other facts 

appear to point to the same conclusions. 
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8. Relation of Fat to Casein and Albumen and to Casein in 
Skimmed Milk and in Milk Containing Added Cream. 

In the table below, we give data showing the relation of fat to 

casein and albumen and to casein in milk which has had removed 

varying proportions of fat. Under “(a) normal milk,” is given 

the amount of fat, casein, etc., in the milk before the fat was 

removed; under “ (a) skim-milk” are given the same data in regard 

to the milk after the fat was removed; and throughout the table 

the “normal milk” and “skim.milk” under the same letter refer 

to one and the same milk before and after skimming. 
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A study of this table suggests the following points of interest: 

(ist.) In skimming milk, little but fat is removed; the casein 

and. albumen remain essentially undiminished in quantity. Hence 

the greater the amount of fat that is removed, the more casein 

and albumen there will be in proportion to the fat left. 

(2d.) Fat was removed from the normal milks varying in quan- 

tity from 0.35 to 1.65 pounds of fat for 100 pounds of milk, which 

was equivalent to from 8.55 to 40.75per cent. of the fat in the milk, 

(8d.) In the normal milks, there were from 1.10 to 1.34 pounds 

of fat for one pound of casein. and albumen in the milk; while in 

the skim-milks there were from 0.70 to 1.09 pounds of fat for one 

pound of casein and albumen in the milk. 

(4th.) In the normal milks, there were from 1.41 to 1.72 pounds 

of fat for one pound of casein in the milk; while in the skim-milks 

there were from 0.83 to 1.85 pounds of fat for one pound of casein 

in the milk. 

(5th.) In no case did skim-milk contain more than 1.09 pounds 

of fat for one pound of casein and albumen—and this was in 

case of milk which had less than ten per cent. of its fat reinoved. 

In our whole season’s work no normal milk was found which con- 

tained less than 1.07 pounds of fat for one pound of casein and 

albumen, while the average was 1.20 pounds of fat for one of albu- 

men and casein. It therefore appears highly probable that, in 

case of mixed normal milk of herds of cows, there will not be less 

than 1.05 pounds of fat for one pound of casein and albumen, 

unless the milk has been skimmed. 

(6th.) In no case did skim-milk contain more than 1.35 pounds of 

fat for one pound of casein, and this was in case of the milk 

_ which had less than ten per cent of its fat removed. In our whole 

season’s work, no normal milk was found which contained less 

than 1.85 pounds of fat for one pound of casein, while the average 

q was 1.50 pounds of fat for one pound of casein. So far as our 

_ results go, we should appear justified in saying that milk has been 

skimmed when it contains less than 1.30 pounds of fat for one 

pound of casein. 

(7th.) Taking milk which contains four per cent. of fat and 

_ removing from it varying amounts of fat, we can show very clearly, 

i ‘as below, the effect of skimming milk upon the relation of the 

| fat to the casein and albumen. 
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(9th.) The data presented in connection with the effects of 

removing fat. from milk suggest a basis for determining whether 

milk has had any of its fat removed by skimming or ‘other pro- 

cess. We shall continue our study of factory-milk another season 

on a still more extended scale, and if the results of this season’s 

work are confirmed, we shall have established a natural standard 

by which factory-milk can be judged. So far as the results of 

the past season go, we should be justified in saying that milk 

which contains less than 1.05 pounds of fat for one pound of 

casein and albumen or less than 1.3 pounds of fat for one pound 

of casein, has had some of its fat removed. 

9. General Summary of Results in Regard to Compastaa: of — 

Normal Milk. j 

(ist.) Pounds of solids in 100 pounds of milk: 

The milk-solids varied during the season from 11.47 pounds to 

13.91 pounds in 100 pounds of milk, and averaged 12.66 pounds. 

(2d.) Pounds of fat in 100 pounds of milk: 

The fat varied during the season from 3.04 pounds to 4.40 

pounds in 100 pounds of milk, and averaged 3.70 pounds. 

(8d.) Pounds of casein and albumen in 100 pounds of milk: 

The casein and albumen varied during the season from 2.53 

pounds to 3.76 pounds in 100 pounds of milk, rs averaged 3.14 

pounds. 

(4th.) Pounds of casein in 100 pounds of milk: 

The casein varied during the season from 1.93 pounds to 3.00 

pounds in 100 pounds of milk, and averaged 2.48 pounds. 

(5th.) Pounds of albumen in 100 pounds of milk: 

The albumen varied during the season from 0.55 pounds ‘to 

0.86 pounds in 100 pounds of milk, and averaged 0.66 pounds. 

(6th.) Relation of casein to albumen in normal milk: 

For each pound of albumen in the milk, the casein varied from. 

2.6 pounds to 4.9 pounds, averaging 3.76 pounds during the 

season. 

(7th.) Relation of fat to casein and albumen in normal milk: _ 

a. For each pound of casein and albumen in the milk, the fat 

varied from 1.04 pounds to 1.33 pounds, averaging 1.20 pounds. 

= 
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b. The fat in the milk increased somewhat more rapidly, as a 

rule, than did the casein and albumen; that is the milk rich in 

fat contained somewhat less casein and albumen in proportion to 

its fat than did the milk poorer in fat. 

(8th.) Relation of fat to casein in normal milk: 

a. For each pound of casein in the milk, the fat varied from 

1.55 pounds to 1.74 pounds, averaging 1.50 pounds. 

b. The casein in ‘the milk increased, as a rule, in just the 

same proportion as the fat. The casein averaged two-thirds of 

the fat in amount. 

(9th.) Relation of fat to casein and albumen in skim- 

milk: 

' In milk from which some of the fat had been removed, there 

were never more than 1.09 pounds of fat for one pound of casein 

and albumen, while, in most cases, there was less than one 

pound of fat for one pound of casein and albumen. The greater 

the amount of fat removed, the smaller was the amount of fat 

left; relative to the casein and albumen. 

(10th.) Relation of fat to casein in skim-milk: 

In milk, from which some of the fat had been removed, there 

were never more than 1.35 pounds of fat for the pound of casein, 

while, in most cases, there were less than 1.3 pounds of fat for 

one pound of caseim. The greater the amount of fat removed, 

the smaller was the amount of fat left, relative to the 

casein 

(11th.) Relation of fat to casein and albumen and to casein in 

milk to which cream has been added: 

The greater the amount of fat added, the greater becomes the 
amount of fat relative to the casein and albumen or to the 

- casein. 

(12th.) The relation of fat to casein and albumen in milk as 

a basis for distinguishing normal milk from skim-milk: 

The results secured indicate that, in case of mixed milk of 

herds of cows, the milk has been skimmed, if it contains less 

- than 1.05 pounds of fat for one pound of casein and albumen. 

(i3th.) ‘The relation of fat in milk as a basis for distinguishing 

_~ normal milk from skim-milk: 

ee 
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Thy 2%) kde.) 

Ra saying that, in case of mixed milk of herds of CON 
. been skimmed, if it contains less than 1.3 poo : 
pound of casein. | 

_ (14th.) Average cdltipcestion of omit milk: 

_ The table below gives the average of results rate 

‘composition of the milk used in the season’s work (1st) 
- different months and (2d) for oe season. 
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We shall consider the following anne in conn 

sty of the composition of whey: . 

1. Pounds of solids in 100 pounds of whey. 

. Pounds of fat in 100 pounds of whey. — 
| 3 Pounds of casein and albumen in 100 pounds of whe 

0 . Pounds of casein in 100 pounds of whey. 

Pounds of albumen in 100 pounds of whey. 

6. General summary. : 
/ 

ii i 



359 -
 

 
‘
s
p
u
n
o
d
 

Z6"9 
SBA 

TOSves 
[
O
F
M
 
OY} 

JOJ 
A
O
Y
M
 
OT} 

[TV 
UL 

SPT[OSs 
oY] 

Jo 
osvs9srv 

oy, 
‘spunod 

96°9 
peseioAe 

pue 

; 
a
 

‘spunod 
gg‘) 

01 
s
p
u
n
o
d
 
g9'9 

W
o
r
 

p
e
s
u
B
d
 

splpOs 
ony 

A
d
Y
A
-
T
O
T
R
}
S
 

94} 
UL 

‘spunod 
T¢E'9 posvasav 

puv 
‘
K
o
y
 

JO 

a
 

s
p
u
n
o
d
 

got 
ur 

s
p
u
n
o
d
 
z
e
y
 

0} 
s
p
u
n
o
d
 

¢}°y 
o
r
y
 

UOsves 
94} 

SuLINp 
petiva 

AoyM-ALOJOVF 
OY} 

Ul 
SPT[OS 

O
L
 

z 
2
 

| 

3
 

a
 

7 
| 

: 
a
 
6
6
9
 

G
g
'
9
 

6
9
°
9
 

1
6
°
9
 

€
6
°
9
 

0
0
°
L
 

F
I
L
 

e
e
e
 

et 
oe 

s
r
e
e
e
e
s
>
 
s
a
u
o
m
i
o
d
x
e
 

[
[
@
 
J
O
 
e
s
v
I
O
A
Y
 

¥ 
t
y
 

N
e
 

e
t
 
a
 
0
 
i
e
 
e
y
 

f
e
 
e
e
 

e
e
 
|
 

a
 

a
 

e
e
 
e
e
 
e
e
 

a
t
 

Gio... 
96-9 

16°9 
0
L
°
9
 

16°9 
€6°9 

96°9 
96°L 

O
S
C
I
O
A
W
 

. 
a
 

A
T
E
 

A
S
S
 
r
e
y
 
a
e
 

$
3
°
9
 

6
0
°
 
L
 

|
 
c
o
'
Z
 

e
e
*
)
 

e
c
’
 

bcs 
ete 

€. 600 
evento. 

ue 
e
e
s
 

81% 
0 
P
e
p
e
 

m
e
r
e
s
 

e
n
 
E
N
E
]
 

* 
a
 

e
o
e
c
e
v
e
e
v
e
e
 

e
9
°
9
 

7
G
-
0
 

9
9
°
9
 

0
3
°
9
 

G
L
 
9
 

P
o
d
 

O
5
0
 rt 

S
W
 

e
g
 
C
.
O
e
 

8 
8
-
6
 2
8
 
O
S
,
 O
n
 

e
e
 
D
e
r
a
 

S
o
 

a
i
e
 

5
 

: sjuotatiedxe 
uoT}eIG 

=
 

J
 

s
 

1
6
°
9
 

$
9
°
9
 

6
9
°
9
 

1
6
°
9
 

66 
°9 

1
0
°
L
 

T
i
c
e
 

n
i
 elecdis a9 

f+ 
vise! stat 

abel  Abeiaw od 
os» 

e
e
e
 

C
E
S
 
Serr 

A
r
e
 

=
 

o
e
 

e
o
e
e
o
v
e
e
e
e
 

€
6
°
9
 

8
6
°
9
 

S
O
°
L
 

0
3
6
°
L
 

C
L
L
 

o
o
h
 

F
o
 
t
e
 

P
s
 
E
B
 

Z
e
e
 o
a
 

S
s
 O
S
E
 

S
h
e
y
 
o
e
 a
c
e
 

a
e
 
A
D
 

e
n
 

e
s
 

r
i
s
 

<
 

e
o
e
e
e
e
e
 

o
9
°
9
 

C
F
’
 
9
 

8
1
°
 
9
 

8
L
°
9
 

Z
8
°
9
 

1
9
°
9
 

C
e
n
 

B
N
E
 
E
a
t
 
e
a
l
 

he 
a
t
t
e
 
S
o
n
 

a
 

i
b
 

A
O
 
S
e
e
 

E
S
 
y
e
 

t
t
 

:
q
u
o
u
t
s
o
d
x
e
 
A
1
0
}
0
8
 7
 

- 
bd 

| 
| 

: 

Ses! 
4
 

—
 
|
 

—
 

—
 

=
 

S
e
 
S
S
 

e
x
e
 

f
e
 

+ 

a
 

' 
A
 
S
e
r
e
 

"19903090 
|
 ‘roquieydeg| 

4ysn3ny 
‘Ine 

‘oun 
“
V
W
 

A
 

‘AHH AA 
JO 

S
G
N
N
O
G
 
G
H
U
G
N
O
Y
 
A
N
C
 

NI 
Sadliog 

40 
s
a
n
n
o
g
 

‘ft 
|
 

oa 



et 

360 Report OF THE CHEMIST OF THE 

"
Y
r
 

pe
yu

re
g 

A
q
 

pa
sn
vo
 

AT
[V
II
MI
S 

BL
OM
 

SO
SS
O]
 

JI
SI
VI
 

OU
, 

"M
OS
BI
S 

oq
} 

Jo
y 

s
p
u
n
o
d
 

F¢
E'
¢ 

po
sv

io
ae

 
pu
v 

s
p
u
n
o
d
 

Z¢
"9

 
0}
 

s
p
u
n
o
d
 

7
7
9
 

Wo
ry

 
po
lz
va
 

ye
y 

oy
} 

‘
C
o
y
A
\
-
U
O
T
}
 

I
s
 

Oy
} 

UT
 

‘s
pu
no
d 

F
E
O
 

Wo
sv
es
 

oy
} 

Lo
y 

p
o
s
v
s
s
a
v
 

pu
r 

‘s
pu

no
d 

g
g
g
 

0}
 

s
p
u
n
o
d
 

¢z
°Q
 

W
o
r
y
 

po
lt
ea
 

A
o
y
M
-
A
I
O
Q
O
R
Z
 

O
Y
 

UI
 

J
T
 

o
u
,
 

FE°O ¢cé 0 8€°0 

Fe.0. 

cé°0 

96°0 

sereeee | ge eg LF‘0 rereeee | greg 95°0 

FEO 

Gé°0 

6€°0O 

reseeee 

| 
Teg 

CF'0 

reeseee | garg ee°( 

‘M
UO
SB
OS
 

IO
J 

e
S
B
I
O
A
V
 

*1
0Q

0}
0Q

9 
|
 

‘J
oq

ui
ej

de
g 

ve 
0
 

96 °0 0g 
°0 
&F 
0 
O
V
O
 

6
9
-
0
 

6
6
0
 

16°0 

gé°0 
g¢°0 OF 

0 0g°0 
6
6
0
 

€6°0 

‘gsnsny 
“Ame 

O€° 0€° cs" 86" 

0g
° 

8&
" 

66
° 

‘oune 

GE" Es" 

OV
 

8G" 6&° 

68° 

66° 
*£VW 

e
e
e
e
e
 

e
o
e
e
e
t
e
o
e
v
r
e
e
e
 

e
e
e
 

e
e
e
e
e
e
e
s
e
e
v
e
 

-*
 

+
 

qg
va
ry
 

: 
sy
uo
uI
ed
xe
 

uO
oI
yE
I¢
 

c
e
c
e
 

e
e
e
 

V
O
R
I
O
A
Y
 c
e
 

e
e
e
e
 

"
4
8
9
9
 

8
9
0
.
L
9
)
 

<
6
:
 

'p
 

om
e,

 
we

e 
Wo
e.
 

© 
96

 
0
°
 

en
e 

de
le
 

sn
0t
 

sh
ee
 

-b
 

ot
el

ei
uc

e.
's

 
yi
ev
ac
ee
et
e 

s
e
d
]
 

: 
S}
us
mt
Ie
dx
e 

A1
09
08
. 

iT
 

"AHH 
AA JO 

SGNOOG 
G
H
Y
C
N
O
W
 

A
N
O
 

NI 
L
V
 

40 
sannog, 

‘% 



re co ine) 

e
3
8
0
 

0
6
°
0
 

9
8
°
0
 

G
3
°
0
 

#
8
°
0
 

9
8
°
0
 

0
8
°
0
 

e
r
a
 

2 
e
s
 

S
e
 

S
e
d
e
 

j
o
 

o
s
R
l
o
r
A
y
 

F
e
y
 

9
8
°
0
 

1
8
°
0
 

6
8
°
0
 

8
8
°
0
 

G
3
8
°
0
 

9
8
°
0
 

1
6
°
0
 

S
e
 

N
E
S
S
 

O
e
 

e
a
t
 

t
e
.
 

e
m
a
 

o
e
 

A
v
a
 

re
es

ee
s 

|
 

ga
rg
 

56
°0

 
16
°0
 

18
°0
 

39
°0

9 
6
 

°0
 

S
t
e
e
n
 

t
e
e
t
e
r
 

te
en
 

se
es
 

ee
e 

e 
s
e
e
r
s
 

se
o 

ea
go

qp
at

y 
re

ve
ee

e 
|
 

gy
 

09
 

6
9
0
 

G3
°0

 
59
°0
 

53
°0
 

88
°0

 
te
es
 

ge
ne
 

se
es
 

ee
e 

ee
 

e
e
e
e
e
e
r
e
e
e
s
e
e
s
e
e
e
 

s
e
 

qe
pa
re
 

:s
ju
et
ut
ie
dx
e 

U0
T}

eI
G 

$
3
°
0
 

0
0
°
T
 

e
9
*
Q
 

1
8
°
0
 

Z
3
°
0
 

9
8
°
0
 

0
1
°
0
 

CE
 

Or
r 

ar
ti

m 
e
e
e
 

e
e
 

ee
t 

ce
 

e
e
e
 

G
e
 

S
a
r
e
e
 

L
0
°
T
 

eg
 

‘0
 

e
9
°
0
 

9
8
°
0
 

8
8
°
0
 

G1
 

"0
 

S
M
 

p
a
s
 

s
i
e
g
e
 

a
i
s
 

a
e
 

a
e
t
n
a
 

e
o
n
 

a
e
 

0
 

re
re

ee
s 

[y
oe
g 

| 
p
y
r
 

08
°0
 

8
1
,
0
 

58
°0

 
19

° 
C
e
 

: 
:s
yu
ou
Li
ed
xa
 

£
1
0
9
0
8
 

FT
 

Ne) H 

Baeioay 
"TaqoW~OQ 

|
 ‘seqMieydeg| 

‘ysnsny 
‘Ane 

‘une 
k
e
y
 

‘A
HH
AA
 

10
 

S
G
N
N
O
G
 

Ga
YC

NO
AP

T 
H
N
C
 

Nl
 

NH
WO
AA
TY
 

GN
V 

NI
GS
VO
 

JO
 

Sa
Nn

Oo
g 

‘gs
 

\ 



362 REporRT OF THE CHEMIST OF THE 

In the factory-whey, the casein and albumen varied, during the 

season, from 0.67 pounds to 1.07 pounds in 100 pounds of whey, 

averaging 0.84 pounds. In the station-whey, the casein and albu- 

men varied from 0.74 pounds to 0.94 pounds and averaged 0.86 

pounds. The average amount of casein and albumen in all the whey 

during the whole season was 0.85 poundsin 100 pounds of -whey. 

4. Pounds of Casein in One Hundred Pounds of Whey. 

The presence of casein in the whey is due to two causes. First, . 

it is due to the passage of very fine particles of coagulated casein: 

through the strainer, when the whey is drawn from the curd. 

These minute particles can readily be seen by letting a pail of 

freshly-drawn whey stand until the casein settles, and then pour- 

ing off the whey, when a noticeable quantity of finely divided — 

casein can be seen at the bottom of the pail. This passage of 

casein into the whey is not entirely avoidable, but it is needlessly 

made greater by carelessness or violence in cutting the curd and 

in subsequent handling, by agitation while drawing off the whey 

and by imperfect strainers. The amount of casein that thus 

passes into the whey varied from 0.04 to 0.16 pounds and averaged. 

0.09 pounds in 100 pounds of whey. 

In addition to the casein that passes into the whey mechan- 

ically, a small quantity appears in the whey as a result of the 

chemical action of the rennet. According to the best light we — 
now have upon the subject, it appears that when the casein of 

milk is acted upon by rennet, it is converted into two different — 

compounds; one of these, constituting the greater portion, is insulu- 

ble and forms the solid portion of the curd proper; while the other, 

which is usually small in quantity, is soluble and passes into the 

whey along with the albumen, which it resembles in several 

respects. The amount of this soluble portion depends upon con- 

ditions which have not yet been carefully studied; in amount, it 

does not probably exceed 0.05 pounds in 100 pounds of whey. 

Hence, the total amount of casein, insoluble and soluble, present 

in the whey probably does not exceed, on an average, 0:15 pounds 

in 100 pounds of whey. We have as yet no method for determin- — 

ing the amount of soluble casein in the presence of albumen and, — a 

therefore, we can not now present definite data on this point. a : 

ot ‘ 
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5. Pounds of Albumen in One Hundred Pounds of Whey. 

If 100 pounds of whey contain, on an average, 0.15 pounds 

casein, there will be contained in the same amount of whey from 

0.52 to 0.92 pounds of albumen, with an average of 0.70 pounds. 

6. General Summary of Resultsin Regard to Composition of Whey. 

(ist.) Pounds of solids in 100 pounds of whey: 

The solidsin the whey varied during the season from 6.43 pounds 

to 7.55 pounds, and averaged 6.92 pounds in 100 pounds of whey. 

(2d.) Pounds of fat in 100 pounds of whey: 

The fat in 100 pounds of whey varied during the season from 

0.22 pounds to 0.52 pounds, and averaged 0.34 pounds. 

(3d.) Pounds of casein and albumen in 100 pounds of whey: 

. The casein and albumen in 100 pounds of whey varied, during 

the season, from 0.67 pounds to 1.07 pounds, and averaged 0.85 

pounds. The casein averaged about 0.15 pounds and the albumen 

about 0.70 pounds, so far as could be determined. 

(4th.) Average composition of whey: 

TABLE SHOWING AVERAGE COMPOSITION OF WHEY FOR THE SRASON. 
= 

P dsof- iP d f P 3 Pounds of | Pounds of 

Watordn thd Lintal aciids |r las 100 aia and | sugar, ash, 
poundsof |in100p’nds| pounds of +00 ena of site - ee 
whey. of whey., whey whey. whey. 

Factory experiments: 
re ote. la Go0eO I Oran 0.82 [h..0. 70 6.09 
ir 92.99 Teal 0.30 0.86 5.85 

July eS ee 93.08 |: 6.92 0.35 0.82 5.75 

August Bi rcaieeena ua ca a ove? s 93.09 6.91 Os.'3o 0.81 5.75 

September .......:... 93.31 6.69 0.39 0.83 5.47 
Oa 6S 6a 93.16 6.84 0.35 1.00 5.49 

Av’ge for season .| 93.09 6.91 0.34 0.84 5.73 

- Station experiments: AIST E Brame yee an wen rs! 
May BMPR ete cre id's, atau Gtk 3 92.64 Rao. 0.33 0.91 6.12 

AS gS 93.04 6°96 0.30 0.86 5.80 
Lin SR a 93..0'7 6.93 0.43 0.85 5.65 
August 1 Ot Gl OR ae eam 93.09 6.91 0.30 0.88 apag ts: 

peptember ..)........% 93.30 6.70 0.36 0.89 5.45 
GL ee Da ie 93.09 6.91 0.35 0.81 5.75 

Av’ge for season .| 93.04 6.96 0.34 0.86 5.76 

_ General average for all) ‘ ay ee 
experiments ....... | 93.08 6.92 0.34 | 0.85 5.73 
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IX. A STUDY OF THE COMPOSITION OF CHEESE. 

_ The following points will be presented in connection with our 

discussion of the composition of green cheese: 

1. Pounds of water in 100 pounds of green cheese. 

. Pounds of solids in 100 pounds of green cheese. 

. Pounds of fat in 100 pounds of green cheese. 7 ye 

Pounds of casein’ and albumen in 100 pounds of green cheese. 

. Pounds of casein in 100 pounds of green cheese. 

. Pounds of soluble casein and albumen in 100 pounds of 

green cheese. 

7. Relation of fat to casein in cheese made from normal milk. 

8. Relation of fat to casein in cheese made from skimmed milk. 

9. Relation of fat to casein in cheese made from milk containing 

added cream. 

10. Relation of fat to total solids in cheese made from normal 

and skimmed milk. 

11. Summary of results. 
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In the factory-cheese, the water varied during the season from 

33.50 pounds to 38.80 pounds, and averaged 36.41 pounds in 100 

pounds of cheese. In the station-cheese, the water varied from 

33.53 pounds to 42.90 pounds and averaged 37.14 pounds. Taking 

all the cheese of the season, the water varied from 33.50 pounds 

to 42.90 pounds, and aS 36.46 ee in 100 pounds of 

cheese. ) 

It will be noticed that there is a very much greater variation in 

respect to water than in any other constituent of cheese. Our 

season’s work has shown very conclusively that it is an exceed- 

ingly difficult task to make cheese in such a way as to retain a 

definite amount of water. While skilled makers can, to some 

extent, control the amount of water in the cheese, the indications 

which serve to show to the maker how much water he is retain- 

ing in the curd do not appear to be reliable under many condi- 

tions. So far as our work goes, this point in cheese-making is 

the one most difficult to control, and one which demands special 

study, in order that it may be brought under better, if not com- 

plete control. 

We will show later that it is a very imi ponrant matter to con- 

sider the amount of water present in cheese, when we come to 

study the relation of cheese-yield to milk. As to the amount of 

water that it is desirable to retain in cheese, various circumstances 

must determine. The most important problem at present is how 

to retain just the amount of moisture that is desired, whether it 

be little or much. 



367 

_~= 

7S 
$9 

SP°39 
|
 G9'S9 

|
 LO°F9 

|
 00'S9 

|
 OB'e9 

|
 BI°S9 

['°* "71° 
+t * + +t 

*SyUeUMTIEdxe 
[Te Jo oBeI0AW 

9
8
°
3
9
 

6
9
°
3
9
 

a
a
a
)
 

8
0
°
S
9
 

I
L
 

1
9
 

1
3
°
8
9
 

0
z
°
¢
9
 

O
A
 

Na 
SR 

O
R
B
 O
R
R
 

R
M
S
E
 EE 

Ge 
G
O
 

S
e
 
S
R
E
,
 

(ov 
o
h
 

ssss> 
|
 gg-c9 

|
 og'e9 

|
 ge-e9 

|
 og-zo 

|
 e799 

|
 upc9g 

[
t
r
e
e
t
 ee
 ct etett 

eter 
cee 

ee seers 
sengoamamey 

se
ss

9s
 

|
 

o
r
y
 

|
 

o
p
e
 

|
 

es
'0
9 

|
 

99
°0
9 

|
 

pe
70

9 
|
 

Gp
re

g 
[r

oc
ti

 
ci

ti
 

r
t
t
t
t
e
e
e
e
e
t
e
e
e
e
e
e
e
 

ee
s 

ga
sp

ar
 

~ 
—
 

:s
}y
ue
ut
ed
xe
 

U0
T}
e1
G 

6S
° 

8
9
°
 

ge
°s
9 

11
°2

9 
93

° 
#9
 

OL
 

e9
 

8L
 

29
 

Ti
 

Re
c 

Na
e 

p
a
 

Se
e 

a
e
 

EA
 

a 
er

es
 

So
 

E
R
 

ST
 

t
e
r
e
s
t
 

|
 

By
 

se
g 

$e
'C
g 

0
¢
°
9
9
 

90
°9

9 
e1

° 
#9
 

G
2
 

e
g
)
 

S
i
 

ta
r:

 
e
e
 

tr
 

e
e
 

ge
 

oe
 

e
e
e
 

o
y
 

M
i
e
s
 

0
2
°
1
9
 

0
0
°
6
9
 

6
F
r
°
 

1
9
 

G
L
.
 

&
9
 

1
8
°
1
9
 

8
0
°
6
9
 

© 
© 

e
,
@
 

© 
@
€
@
4
e
e
¢
e
w
e
e
e
¢
e
s
 

S
a
 

S
e
i
s
 

S
M
e
 

E
S
S
 

A 
T
C
E
 

R
I
E
 

A
e
 

A
 

:
s
j
u
o
u
e
d
x
e
 

A1
03

08
, 

J
 

S
o
s
a
 

"19q0}O 
|
 ‘requieydeg| 

“ysnsnV 
“Ane 

‘oune 
“ABW 

"ASHHHO 
NHHUD) 

AO 
SANNOG 

G
H
A
C
N
A
P
 

AN(C 
NI 

SaIlog 
Ao 

saNnog 
°% 

New York AGRICULTURAL EXPERIMENT STATION. 

; 
: 

* 
e
s
 

. 
. 

P
e
 

o
g
e
e
 

Jer
e 

hy
 

cm
e 

6
 

ee
 

pi 
am
et
 

he
 

; 
i 

4 
t 

PP
T 

} 
eo
 

ER
 

ees 
Pe 

Se
 

h
e
 

o
e
 

e
e
 



REPORT OF THE CHEMIST OF THE 368 

e
e
 

S
l
 

e
e
 

A
 

a
 

SE
 

° VS
 

O0
's
e 

|
 

99
°9
8 

|
 

BO
SE
 

|
 

ST
°F
E 

|
 

OG
'S
E 

|
 

AT
 

HE
 

[
T
T
T
 

tt
t 

t
+
 

sq
Uo

UT
LI

ed
xe

 
[[

e 
Jo
 

od
ei
oA
Y 

G
9
"
 

F
e
 

7
h
 

&
e
 

L
G
’
 

F
e
 

6
°
 

F
E
 

9
9
°
 

e
e
 

8
6
°
 

C
e
 

O
F
 

9
8
 

E
A
E
 

a
a
h
 

t
s
 

p
e
 

e
e
e
 

ME 
m
e
e
 

E
n
k
a
 

O
T
R
O
 

A
O
 

se
ee
+ 

|
 

se
rg
e 

G
L
E
 

90
° 

Ge
 

0g
 

Pe
 

Gz
" 

08
 

O
L
E
 

Log 
te
bs
rs
s 

th
s 

se
t 

de
er

e 
tr
ee
 

ee
t 

t
s
 

«+
s 

sa
go
ng
ar
in
 

re
se
ee
s 

|
 

go
s 

Ko
 

0
8
:
 

Ze
 

e
p
e
e
 

g
o
e
s
 

eF
 

ee
 

B
O
G
 

[
i
s
t
e
r
 

h
e
e
n
 

se
as
 

ee
s 

ag
ga
ry
 

:
s
y
U
o
u
L
I
e
d
x
e
 

u0
1y
%I
1¢
 

O
e
’
 

F
e
 

e
0
'
 

E
e
 

e
g
*
 

c
e
 

F
I
 

‘
e
e
 

6
1
°
 

F
E
 

0
8
’
 

e
e
 

0
0
°
 

O
8
7
 

O1
-F
 

0 
a
i
6
 

Gr
 

O
-
 

8
0
-
6
6
 

a
 

&
,
 

0 
00
 

0 
0
6
1
4
0
 

O
l
 

b-
6 

e
n
a
t
a
r
a
,
 

a
h
u
l
e
 

V
S
V
I
O
A
W
 

tr
ee
ee
s 

|
 

O
g
e
e
 

61
°9
8 

59
°9
8 

96
° 

Ge
 

06
° 

Fe
 

FO
'G
E 

[
c
r
e
t
e
 

e
e
e
 

s
e
e
 

s
e
t
e
 

e
e
e
e
 

e
e
e
 

ea
go
ng
ar
y 

re
re
ee
e 

|
 

Og
 

Te
 

5o
' 

he
 

19
°3
8 

SL
 

Be
 

6)
 

Be
 

P
5
8
 

si
ge

 
a
l
 

g
r
e
 

AS
 

r
e
n
:
 

es
 

r
e
 ‘s

yu
eu
ti
ed
xe
 

A1
07
08
,7
 

a
e
s
 

'1
0q
0}
9Q
_ 

|
 

-z
oq
ui
ej
de
g|
 

-q
sn
3n
y 

“A
me
 

eu
ne
 

Av
y 

“
A
S
H
H
A
Y
)
 

N
H
H
U
Y
)
 

A
O
 

S
A
N
N
O
T
 

ad
a#
ua
aq
Nn
oy
AR
 

A
N
Q
O
 

N
I
 

L
V
y
 

A
O
 

S
G
N
Q
0
q
 

‘€
 

‘O
TO
YM
 

B 
SB

 
UO

TY
VI

IV
A 

IT
Oq

} 
SS
NO
SI
P 

07
 

4U
LJ
AL
Od
UI
T 

JO
U 

ST
 

41
 

‘s
}U
ON
IT
{S
sM
OO
 

[T
RI
EA
OS
 

Su
ou
re
 

PO
PI
AT
P 

ST
 

SP
I[
OS
 

JO
 

OS
Bo
dO
Op
P 

PU
B 

OS
BO
TO
UI
 

ST
G]
 

SV
 

“B
SI
OA
 

OO
LA
 

P
U
 

SO
YS
TU
TU
II
P 

J0
o}
VM
 

OY
} 

Sv
 

UO
TL
0d
oa
d 

ut
 

Su
t 

‘S
BO
IO
UL
 

SP
I]
OS
 

O]
} 

“o
Se

oy
O 

UI
 

1o
yV
M 

OY
} 

JO
 

4V
yY
 

Se
 

J
U
N
O
T
 

UT
 

OU
TS

 
oY
} 

‘e
sa
nO
d 

Jo
 

‘S
T 

Sp
IT
OS
 

JO
 

WO
Te

LA
VA

 
eu
L 



we the iat cheese the fat varied from 32.12 pounds to 36.79 

pounds, and averaged 34.30 pounds in 100 pounds of cheese. In the 

station-cheese the fat varied from 30.84 pounds to 37.24 pounds 

and averaged 34.65 pounds in 100 pounds of cheese. In all the 

cheese made during the season, the fat averaged 34.33 pounds in 

100 pounds of cheese. It will be seen that, of the cheese-solids, the 

| _ fat varies most, though the monthly average variations are not 

great. 

_ ‘The important question must soon arise in connection with buy- 

ing and selling cheese, “what proportion of fat should a cheese 

made from normal milk contain?” If practicable, it is highly 

_ desirable to establish a standard for whole-milk cheese. As a dis- 
cussion of this question involves the consideration of constituents 

of other than the fat, it will be postponed until later. 
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In the factory-cheese, the casein and albumen in 100 pounds 

of cheese varied from 23.18 pounds to 26.10 pounds and averaged 

24.30 pounds during the season. In the station-cheese, the casein 

and albumen varied during the season from 22.11 pounds to 24.81 

pounds, and averaged 23.64 pounds. The average amount of 

casein; and albumen in all the cheese made during the season was 

24.25 pounds in 100 pounds of cheese. 

The statement that has been so commonly made to the effect 

that good cheese consists of one-third water, one-third fat, and one- 

third casein may be set down as a fiction. It would not be diffi- 

cult to show that it is impossible to make a cheese of such com- 

position from any normal factory milk that we have yet found in 

New York State. 
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It should be explained that when we speak of casein’ in cheese 

in connection with our analyses, we mean. by it that portion of — 

the nitrogen compounds that is insoluble in water. By the action 

of rennet or bacteria or both combined, the insoluble, tough 

‘casein as we find it in the form of cheese-curd, quite rapidly 
loses its toughness, becomes soft and is more or less soluble in 

water. The term “insoluble” or “undissolved” casein might 

describe this constituent which is here designated simply casein. 

The casein varied in all the green cheese made during the sea- 

son from 20.67 pounds to 24.37 pounds, and averaged 22.68 pounds 

in 100 pounds of green cheese. 
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_ As stated above, the insoluble casein’ of cheese tends to become - 
soft quite rapidly, being converted into compounds that are more ~ 

soluble in water. The portion of nitrogen compounds that thus 

- dissolve in water js included in the above table under the terms 

“albumen and soluble casein.” Inasmuch as the soluble casein 

and albumen are very much alike in their chemical properties, we 

have not yet been able to determine them separately, but it is 

highly probable that the albumen proper that is retained from 

the milk in the cheese does not exceed 0.10 pounds for 100 pounds 

_ of milk, and that the remainder is “soluble casein.” This soluble 

portion of casein is very variable. It was noticed that it : 

increased very considerably within twenty-four hours after a 

' cheese was taken from the press. As will be seen, the amount of 

albumen and soluble casein varied from 0.41 pounds to 2.66 — 

pounds, and averaged 1.57 pounds during the season. 

7. Relation of Fat to Casein in Cheese Made From Normal 

Milk. 

Since the amount of albumen in cheese is very small, we can 

- properly speak of the nitrogen compounds in cheese as consisting 

of casein. We have already seen that the fat and casein in nor- 

mal milk bear a fairly definite relation to each other. We will 

now see if any similar relation holds good for the relation, of fat 

to casein in cheese. 
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GENERAL SUMMARY OF RESULTS FOR THE WHOLE SEASON. 

Pounds of fat in 100 | Pounds of casein in| Pounds of fat for * 
pounds of green 140 pounds of one pound of 
cheese. green cheese. casein in cheese. 

1 ea Pe ep 30.84 Pb Hee Loe 

Greatest ........... 37.24 26.10 1.56 

ENIORAGO Sa oes ones 34.33 24.25 1.42 

The table below gives in greater detail average data showing 

the relation of fat to casein in cheese made from milk that von- 

tained fat ranging from 3.05 to 4.40 per cent. 

Taste SHowrnc ReEwvATION oF Fat To CASEIN IN CHEESE MaprE 

FRoM NorMAL MILK, 

Pounds of ‘fat in 100} Pounds of casein in| Pounds of fat in one 
Spon oe of maillk 100 pounds of green 100 pounds of green pound of casein in 

po ‘ cheese. cheese. cheese. 

3.05 32.82 23.65 1.39 
seo: 1 32.48 94.00 1.35 
3.30 32.82 22.00 1.49 
3.35 33.30 21.90 1.52 
3.45 33.47 24.90 1.34 
3.50 32.05 94.44. test 
3.55 33.05 94.46 1.35 
3.60 33.88 24.56 1.38 
3.65 32.70 23.00 1.42 
3.70 34.44 23.84 1.45 
3.75 34.23 23.00 1.49 
3.80 34.66 93.85 1.45 

"3.85 | 33.98 23.26 1.46 
3.90 34.80 93.71 1245 
3.95 34.96 93.28 1.50 
4.00 33.36 29.54 1.48. 
4.05 32.30 23.27 1.39 
4.10 33.90 93.00 1.48 
4.15 33.0007 1 93.00 1.43 
4.20 : S65 450 23.64 1.50 
4.25 84,82 23.25 1.50 
4.30 36.05 23.68 1.52 
4.35 34.53 93.59 1.46 
4.40 . 34.91 23.10 1.51 
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A study of the tables above suggests the following points of eae 

interest: } 

(ist) In green cheese made from normal milk, which contained , 

from 3.05 to 4.40 pounds of fat in 100 pounds of milk, the fat 

varied from 30.84 pounds to 387.24 pounds, and averaged 34.33 

pound in 100 pounds of cheese, while the casein varied 
from 22.11 pounds to 26.10 pounds, and averaged 24.25 

pounds. 

(2d) In only one case did cheese made from normal milk con- 

tain less than 1.30 pounds of fat for one pound of casein and, 

in no case, more than 1.56 pounds of fat for one pound of casein, 

while the average of all was 1.42 pounds of fat for one pound — 

of casein ‘Taking the general summary above, we find the ~ | 

limits of variation between 1.27 and 1.56 pounds of fat for one - 

pound of casein in cheese. 

(8d) Arranging the individual results of the season’s work as 

below, we can see how the variations were distributed: 

Pounps or Far ror Onn Pounp or Cassin IN CHEESE MApr 

FrRoM Norma MILK. 
No. of samples 

¥, 

: of cheese. 

BBCI WIA OT oe gala th hp eb oe oe ekbe gelato lee eek eae 0 

Bepween ht 2 7/and 180 5. Va vie’p ar ol biats le eyed es 1 

Bet een 1230, and71$5 4.8) set ee ee ae vie 
Between 1,.86 and 1:40.50. 605 20 pa tae oe oe | 19K Ne 
Between 40 and W460 ess wiaisiu's eleresstie cjonslel elvis (ke en 22 

Between: 1 s4Dsand rl BO sf 54 ki Searcy 'e syetnles, <coneie ote aman he pave: 

Between 1750! dnd 2155, 35). 6 sae ae so ate rw «ev . 26 

between) 155, and. 1 be. \e cons co, be asa. pio vebeletel teva Oe ee | 2) eae 

BSW VOLO con rice why lade kia! hee Rie lo dpe tiaie saath Rap eaaaite tae ean 0 

(4th) From our results it appears that, in case of cheese nee 

from mixed normal milk of herds of cows, the fat seldom falls — 

below 1.30 pounds for each pound of casein, while it does not — 

often fall below 1.35 pounds. 
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8. Relation of Fat to Casein in Cheese made from Skimmed 

Milk. 
In the table below, we give data showing the relation of fat to 

~ gasein in cheese made from whole milk and in cheese made from 

the same kind of milk after a portion of its fat had-been ronoved: 

Pounds of fat Pounds of Pounds of fat | Per cent of 

Rr gs Oa ne omen arcr | Oncaea cn one oe 
cheese. green cheese. cheese. removed. 

Normal milk (a)...... 33.27 24.65 Les We ieu ena 
Skim-milk (a) ........ 22.40 27.50 0.82 40.75 
Normal milk (b)...... 33.61 24.81 MS sp diese rp 8 

mpmimemilk (6). ......-. . «, BBeds 26.20 1.09 25.65 
Normal milk (¢c)...... 36.20 23.24 Li 5GW) Sere tea 
Skim-milk (¢)........ 31:24 25.93 1.20 22.00 
Normal milk (d)...... 33.23 25.25 1 BAS. Tear ame 
Skim-milk (d)........ 29.55 27.03 109 18.00 
Normal milk (e)...... 35.06 22.77 Wo DAG fe or 
Skim-milk (e) ........ 30.82 25.10 1.23 17.70 
Normal milk (f)...... 33.95 20009 TAY ie ee 
Soetoro k (Lf) 0. 4.0... 30.78 ~ 23.90 1.27 8.55 

A study of the above table suggests the following statements: 

(ist) Removal of fat from milk influences the vomposition of 

cheese in much the same way that it does that of milk. Skim- 

ming milk increases the amount of casein relative to the fat not 

only in the milk, but also in the cheese made from such skimmed 

milk. The greater the amount of fat removed from the normal 

milk, the less will become the amount of fat relative to casein in 

the resulting skim-milk as well as in the cheese made from such 

— skim-milk. ) 

. (2d) Fat, varying in quantity from 0.35 pounds to 1.65 pounds 
for 100 pounds of milk was removed from various kinds of normal 

milk. The amount of fat removed was equivalent to fromm 8.55 

to 40.75 per cent. of the fat in the milk. 
4 _ (8d) In the cheese made from normal milk, there were from 

- 1.32 to 1.56 pounds of fat for one pound of casein, while in the 

_ cheese made from the skim-milk, there were from 0.82 to 1.27 

pounds of fat for one pound of casein 
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(4th) In no case did cheese made from skimmed milk contain — 

as much as 1.30 pounds of fat for one pound of casein. The 

nearest any cheese came to this was one made from milk from 

which less than ten per cent. of its fat had been removed, «and in ~ 

this cheese there were 1.27 pounds of fat for one pound of casein 

In only a single instance in our entire season’s work was there a — 

cheese made from normal milk which contained less than 13 

pounds of fat for one pound of casein, while the average was 

1.42 pounds of fat for one of casein. _It, therefore, appears highly 

probable, that in case of cheese made from the mixed normal 

milk of herds of cows, there will not be less than 1.30 pounds of 

fat for one pound of caseine, unless the cheese was made from 

skimmed milk. Another season we shall carry our study much 

farther in this line, with a view to establishing beyond doubt 

whether the above statement can be held as generally true or 

whether it must be somewhat modified. . 

(5th) Taking milk which contains four pounds of fat in 700 

pounds of milk, and removing from it varying amounts of fat, we 

can show very clearly, as below, the effect of skimming 

milk upon the relation of the fat to the casein in the 

resulting cheese. | . 

In ascertaining the composition of the cheese in the table below, 

it was assumed, as a result of our season’s work (1st) that 8.5 

per cent. of the fat in the milk is lost in manufacture, and twenty- 

four per cent.of the casein and albumen; (2d) that the amount 

of ash in the cheese made from 100 pounds of milk is constant; a 

and (8d) that the per cent. of water in the cheese is constant, « 

36.5 per cent. being .adopted as a standard. The assumption | 

regarding the ash may not be absolutely true for all cases, and, 

in actual experience, the per cent. of water in the cheese would 

be increased as the milk was more completely skimmed. The 

amount of casein might be slightly diminished with more com — 

plete skimming. But the data are intended to show the relation — 

of fat to casein in cheese as indicated below, and for this pur- 

pose, are, in all probability, quite as accurate as we could secare — 

by actually doing the work. oe 
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| 

Pounds | Per cent. | Pounds of ie Pounds 
KIND OF MILK USED FOR of fat in| of fat in fatin 100 | in 100 Ibs, |Of fat for 

MAKING CHEESE. 100 lbs. (normal milkjlbs. of green) of green one lb. of 
of milk. | removed. cheese. cheese. casein. 

rermat mink 5. es yO ae ea BAO OA VAL: | Ta 
ATT WAL oy oa bles ah ee es 3.80 5.00 33.56 25.07 Lise 

rmerrrereTaMMene rts 3.60 10.00 Pe ee 25.79 Ny 6 
a 000 el ae S88 16.67 31.48 26.83 IEP ly 
PReNMP AIM 3.20 20.00 30.84 OT ad 148 
(eC 1) a ee 3.00 25.00 29.78 28.26 1.05 

Skim-milk ..... CAs 8. 67 8383 27.95 99.78 0.94 
pte pes eh. 2.40 40.00 26.35 31.14 0.87 
+ ST ed 2.00 50.00 93.55 33.47 0.70 
PAIL 6s yi ocy es chess’ ove 1.60 60.00 90.33 36.21 0.56 
PURER ee lel dks ees 1.33 66.67 Leg 38.18 0.47 
CTS oe a a 1.00 75.00 14.58 41.07 0.35 
UTE) tb ta 0.80 80.00 12.05 43°13 0.28 
Bei bor beady OO vOO 6.76 47 159-0 (Ov te 
oe ie oe 0.10 97.50 1.80 51.80 0.04 
Pete eee 6 «ce ec 0.00 | 100.00 0.00 53.28 0.00 

(6th.) The data presented in the foregoing paragraphs sug- 

gest. a basis for determining whether cheese is made from whole 

milk or from skim-milk. If our future work confirms that done 

- thus far we shall be able to establish a natural standard by which 

cheese can be judged. So far as the results of the past season go, 

we should be justified in saying that cheese which contains less — 
than 1.8 pounds of fat for one pound of casein has, in all prob- 

ability, been made from skimmed milk. 

g. Relation of Fat to Casein in Cheese Made From Milk to 
Which Cream has been Added. 

The effect of adding cream to normal milk is to make the 

- amount of fat larger relative to the casein and the same effect is 

produced in the cheese made from such milk. Thus in cheese 

made from milk to which 17 per cent. of fat was added, and 

which then contained 4.22 per cent. of fat, there were 1.57 pounds 

of fat for one pound of casein; in cheese made from milk to 

which about 40 per cent. of fat was added and which then con- 

tained 5.70 per cent. of fat, there were two pounds of fat for one 

pound of casein. 



3382 Report oF THE CHEMIST OF THE 
\ 

10. Relation of Fat to Total Solids in Cheese Made From 

Normal and Skimmed Milk. 

We have seen above that the relation of fat to casein in cheese 

probably furnishes a means of distinguishing skim-milk cheese 

from whole milk cheese. The question arises as to whether we 

can find other relations between the constituents of cheese which 

promise a more satisfactory basis for making such distinction. A 

careful study has been made of every experiment during the 

season of the relation existing between the fat and total solids, 

of the relation existing between the fat and the solids not fat, 

and also of the relation existing between the total solids and the 

solids not fat. The result of the study has not appeared to justify — 
the publication and discussion of the data, since none of these ~ , 

relations appear to be so uniform and sharply defined as to per- . 

mit of their use for distinguishing whole milk and skim-milk 

cheese. In general, it was found that in whole milk cheese, the ~ 

fat always exceeded the solids not fat, but this was also found to 

be true of some skim-milk cheese. So far as our study goes, no 

relation appears to be so sensitive and so easily affected by skim- — 

ming as the relation of the fat to the casein. 

II, General Summary of Results in Regard to Composition of 

Green Cheese. 

1. Pounds of water in 100 pounds of cheese: 

The water in 100 pounds of cheese varied during the season 

from 33.50 pounds to 42.90 pounds, and averaged 36.46 pounds. 

It was the most variable constituent of the cheese. 

2. Pounds of fat in 100 pounds of cheese: 

The fat in 100 pounds of cheese varied during the season from 

30.84 pounds to 37.24 pounds, and averaged 33.33 pounds. 

3. Pounds of casein and albumen in 100 pounds of cheese: 

The casein and albumen in 100 pounds of cheese varied during — : | 

the season from 22.11 pounds to 26.10 pounds, and aver Ss 
24.25 pounds. 

4, Pounds of casein in 100 pounds of cheese: 

The insoluble casein in 100 pounds of green cheese varied — 

from 20.67 pounds to 24.387 pounds, and averaged 22.68 pounds. 

L oe 
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5. Pounds of soluble casein and albumen in 100 pounds of 

cheese: 

The soluble casein and albumen varied from 0.41 pounds to 

2.66 pounds, and averaged 1.57 pounds in 100 pounds of green 

_ cheese. The albumen probably does not exceed 0.10 pounds in 

amount. 

6. Relation of fat to casein in cheese made from normai milk: 

For each pound of casein in the cheese, the fat varied from 

1.27 pounds to 1.56 pounds, and averaged 1.42 pounds. 

7. Relation of fat to casein in cheese made from skim-milk: 

In cheese made from milk from which one-tenth of the fat had 

been removed there were never more than 1.27 pounds of fat for 

one pound of casein; the ratio of fat to casein decreased in 

proportion to the amount of fat removed. 

8. Relation of fat to casein in cheese made from milk to which 

cream has been added: | 

The greater the amount of fat added, the greater became the 

amount of fat relative to the casein in the cheese. 

9. The relation of fat to casein in cheese as a basis for distin- 

guishing cheese made .from normal milk and that made from 

skim-milk: 

According to the results secured thus far we should be justified 

in saying that, in case of cheese made from the mixed milk of 

herds of cows, the cheese has been made from skimmed milk if 

- it contains less than 1.80 pounds of fat for one pound of casein 

10. Average composition of green cheese made from normal 

milk: 

_ The table below gives the averages of results relating to the 
composition of green cheese made in the season’s work. 
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The average loss of wolids in the ieee for 

- of milk, during the season’s work, was 6.21 pounds. — any 

‘It will ke noticed that as the season advanced the ange 
nh 

iy ‘solids lost decre xased somewhat. | Ny a aaa 

6 .21 pounds. 
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3 “average for the season ee 48.07 per cent. 

‘the season’s experiments was 49.05 per cent. - “ae 2 

‘Tt. will be noticed that the per cent. of milk solids lost in te 
Gy whey decreased as the season advanced. This is consistent with 

the fact that the fat and casein increased with the advance of th 

es _ season in the same proportion, while the other solids, the su; ar 

and ash, were fairly uniform during the season, and the albumen 

tended to decrease. iets 
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In the factory experiments, the milk-solids that were recovered 

in the cheese made from 100 pounds of milk varied from 5.31 
pounds to 6.77 pounds, and averaged 6.43 pounds during the 

season. In the station-work the amount ranged from 6.15 

pounds to 7.51 pounds, and averaged 6.71 pounds. The season’s — 
average for all the work was 6.45 pounds. - 

The amount of milk-solids retained in the cheese from 100 

pounds of milk increased as the season advanced. Since the 

increase of solids in the milk during the season is due mainly to 

an increase of fat and casein which are the chief cheese-pro- 

ducing constituents of milk, this increase of solids retained in 

the cheese is a necessary consequence of the natural change in 

the composition of the milk, as a result of advance of lactation. 
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2 

‘ on The per cent. of milk- sola retained in ‘thee ok 
averaged for the season’s work 50.95. Owing to natural ch Inge 

taking place in the composition of the milk as the ae 

advanced, the per cent. of solids retained in the cheese inet 

from month to falls 
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'TasLtE SHowinc Amount oF MiLK-soutips Lost AND RECOVERED IN © 

Pounds of 
~ fat in 100 lbs. 

of milk 

Pounds of 
solids in 100 
lbs. of milk, 

CHEKSE-MAKING, 

Pounds of 
milk-solids 
lost in whey 
for 100 Ibs. of 

milk. 

Pounds of 
milk-solids 
recovered in 
cheese for 100 
lbs. of milk. 

Per cent. of 
milk-solids 

lost in whey. 

Per cent. of 
milk-solids 
recovered in 

cheese. 
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yy 

nas to 0.45 pains for 100 pane of milk, and a : 
_ pounds during the season. In the station-work, ‘the fat int 

_ whey varied from 0.21 pounds to 0.50 pounds, and averaged 03 

- pounds during the season. The average of all the season’s work iy 

was 0.31 pounds of fat in the whey for 100 pounds of i tie At Mee 

. The largest loss of fat in the factory-work occurred in Septer ey ora: 

- ber, when the cows at the factory, where the cheese was ae , 

were fed the soured refuse of a corn-canning factory. The larges ; 

loss of fat in the station-work occurred in July when a postion of 

> ‘the milk used was tainted quite seriously. 
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“The sph cent. of fat in ihe wills hat vas 

varied during the season in the e factory-work from from 

"variation ranged from 5. 00 to 13.16 ie cent. and’ averaged He 

percent. The average for all the season’s work was 8. 38 ‘per cent. 

The larger loss of fat in the September factory-work orn : 

any station-work was due to use of tainted milk, es A 

Patons that occurred 1 were due either to the condition = t 

ee or to some special conditions employed i in manufacture, — 
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The per cent. of fat in milk that was recovered in the cheese 

varied, in the factory-work, from 87.14 to 9432 per cent. and 

averaged 91.60 per cent.; in the station-work, the variation was 

from 86.84 to 95.00 per cent., with an average of 92.30 per cent. 

The average of all the season’s work was 91.62 per cent. 

The table below gives in greater detail the results embodied in 

the preceding tables for milk ranging from 3.05 to 4.40 pounds of 

fat in 100 pounds of milk: 

TABLE SHowina AmouNT oF Fat REcovERED AND Lost IN CHEESE- 

MAKING. 

Pounds of fat in | Pounds of fat lost 
100 pounds of| in whey for 100 
milk. pounds of milk. 

3.05 0.26 
3.10 0.30 
3.30 0.33 
3.35 0.31 
3.45 0.21 
3.50 0.34 
3.55 0.36 
3.60 0.29 
3.65 0.27 
3.70 0.29 
3.75 0.31 
3.80 0.40 
3.85 0.33 
3.90 0.32 
3.95 0.30 
4.00 0.27 

. | 4.05 0.38 
| 4.10 0.31 
, 4.15 0.31 

4.20 0.30 
Re 4.25 0.28 
. 4.30 0.28 

4.35 0.31 
4.40 0.35 

Pounds of fat re- 
covered in cheese| Per cent. of/fat in 
for 100 pounds of| milk lost in whey. 
milk, 
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406 Report oF THE CHEMIST OF THE 

In the factory experiments, the amount of casein and 

albumen lost in the whey for 100 pounds of milk varied from 

0.61 pounds to 0.94 pounds, and averaged .75 pounds for the 

season. In the station-work, the variation ranged. from 0.66 

pounds to 0.84 pounds, the average being ().77 pounds. The 

average of the whole season’s work was 0.75 pounds of casein 

and albumen lost in the whey for 100 pounds of milk. While 

individual cases showed considerable variation, it will be noticed 

that the monthly averages show quite marked uniformity. 
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408 Report OF THE CHEMIST OF THE 

In the factory-work, the per cent. of casein and albumen in the 

milk that was lost in the whey varied from 22.07 to 25.00 per 

cent., and averaged 23.96 per cent. In the station-work, the varia- 

tion ranged from 20.48 to 25.46 per cent., and the average was 

23.48 per cent. The average for the whole season’s work was 

23.90 per cent. The uniformity of loss of casein and albumen 

as indicated. by the percentage loss above is rather remarkable, 

when we consider the variety of conditions under which the 
cheese was made. ‘The results show that this loss is very uniform: 

and is quite independent of ordinary variation in conditions of 

manufacture. 
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The per cent. of casein and albumen in milk that was recovered 

im cheese varied from 75 to 77.93 per cent. and averaged 76.04 

per cent. in the factory-work; in the station-work, the per cent. 

varied from 75 to 79.52 per cent. and averaged 76.52 per cent. In 

all the season’s work, 76.10 per cent. of the casein and albumen in 

the milk was recovered in the cheese. ; 

» The table below gives in greater detail the results embodied in 

the preceding tables for milk, varying from 3.05 to 4.40 per cent. of 

fat: | 

TABLE SHOWING AMOUNT OF* CASEIN AND ALBUMEN IN MILK Lost 

AND RECOVERED IN CHEESE-MAKING. 

Pounds of casein | Pounds of casein 
Pounds of casein| and albumen! and albumenre-|Percent.of casein|Percent. of casein 
and albumen in} lostin whey for| cov’d in cheese} and albumen} and albumen re- 
100 lbs. of milk. 100 pounds of| for 100 Ibs. of| lost in whey. cov’d in cheese. 

milk, milk. 

2.64 0.63 2.01 23.86 76.14 

2.72 0.65 2.07 23.90 vice a0) 

2.63 0.64 1599 24.34 75.66 

2.65 0.65 2.00 24.53 15.47 

3.20 0.79 2.41 24.69 75.3) 

3.14 0.73 2.41 23.25 76.75 

3.09 0.73 2.36 23.62 76.38 

3.15 0.75 2.40 23.81 76.19 

3.15 OVAT 2.38 24.44 75.56 

8.18 0.77 2.36 24.60 75.40 
3.06 0.75 2.31 24.51 75.49 

3.08 0.74 2.34 24.03 159% 

3.18 OME 2.41 24.21 75.79 

3.18 0.74 2.44 23.27 76.73 

3.22 0.79 2.43 24.54 75,46 

3.29 - 0.77 2.52 23.40 76.60 

3.45 OVF7 2.68 22.32 77.68 

3.36 0.79 2.57 23.51 76.49 

3.48 0.80 2.68 23.00 77.00 

3.38 0.79 2.59 23.38 76.92 

3.48 0.€3 2.65 23 . 38 76.15 
3.44 0.80 2.64 23.26 76.74 

3.59 0.83 2.76 23.12 76.88 

3.46 0.78 2.68 22.54 77.46 

| 

ee ee ke 
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TasLE SHowrne RELATION oF ALBUMEN IN MitK To CASEIN AND 

_ ALBUMEN IN WHEY. 

Amount of 
casein and al- 
bumen in whey 
in excess of al- 
bumen in milk. 

Pounds of casein and albumen in Pounds of albumen in 100 pounds of 
milk, whey from 100 pounds of milk. 

aa Os eg I Gs ON OO Re) 

DO Runs artts pads tatavens ame tanely G8 io iis elem aielartie oye )aleipiale see 
RUDE AE |e Ris te aitye pM al alae ate GB re cele ae icles 6 6 pabpiers apn enn 
SUES epee MES eg tole pie tate cheno tel tie 1 Oe ee ietete 4 ik aaa 0.04 
BL UN atin a Nath ate Rl ile Oana ated 5G es wikiavels. olln ip) nile lees elietnel eee ean 
PLM taNs Sig atc Bleu Nala a ae ce he oO ai soya pit atta ciel eee 0.02 
SINR etic dasa alhly ou, can 618.0 6 Meera! l6) fies ta a eee 0.06 
2 Baa lie AS ANS SE 20D ie atively ieiaea a tata ean 0.15 
MEM ety Nate a Wolohete te omen ge A RIAA RAMEN A NO nb) 0.04 
OA EN i es RIN gS ea IME ay le eh TON SON es ites Beane ae 0.09 
Swe re ee race iantueng (adeacuue Gedy ca & TE RZ aT See 0.13 
EU ee el Gtey aa vies Ue Mes diac ao. 51 Oras Sa UNG sh etoile Asta at sya 0.17 
Dine sess eri see lees Sls. saetaeel eee U A rat dtia lana Sewlaeiete nes nee 0.12 
i Se a eR a a Ce A ea Ds whgictehe a ee CS ReeeM nate te aaa 0.12 
ZUR fails Tala ae icuetne ene ah tae whe RAS gid St a 0.12 
Dea sie eev dis etatie etaccuecuuenis VEO gaa taUn a's Wits ca een os ae 0.06 
ERA cir ets arson erat laa ema eth Pav or GN Soup Ten eR A >. 0.16 
ho A Se SR a ab RR OI SES Mb ietc a» tal enero oc ne 0.09 
Dae oiiiel serie auc euatitn gnae TO Nik aha ng lees pan ee 0.11 
MUeaver seid te eee ate aI Leche Rr scaNetG oO). dais "erat ok! phievie at cele) aaa 0.08 
APU RAM ciate cls tar wre iN tests area ce 6 LO) cele due aia lely a ela ee 0.03 
APO b Nebr es tay caval © hs EEE Sr MPEP A GE | 0.10 
LAA A AR Ra nS 7 BOO) AS iein\ovdi eve aig tale Narn i. 
ANU e Wille eles Oy edie Whe dle o tigie cele gene 0.14 

An examination of the table above shows that, in most cases, 

there is a larger amount of casein and albumen in the whey, than — 

there is of albumen in the milk. If we suppose that all the 

albumen of the milk goes into the whey, then the excess in the 

whey must be casein. On this supposition, the casein in the 

whey would vary, as shown in the third column of the table above, 

from 0.03 to 0.17 pounds, and average about 0.09 pounds for 100 

povnds of milk. However, it is probable that from 0.05 to 0.10 

pounds of albumen go into the cheese for 100 pounds of milk, and © 

hence, that there are somewhat more than 9.10 pounds of casein 

in the whey. : 
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4. General Summary of Results in Regard to Lossand Recovery 

of Milk-constituents in Cheese-making. 

(1.) Amount of solids in milk Jost and recovered in cheese- 

making: 

a. The milk-solids in 100 pounds of milk varied, during the sea- 

son, from 11.47 pounds to 13.91 pounds, and averaged 12.66 pounds. 

b. Of the solids in 100 pounds of milk, there were lost in the 

whey from 5.81 pounds to 6.88 pounds, with an average of 6.21 

pounds; this was equivalent to from 438.57 to 54.73 per cent. of the 

solids in the milk, with an average of 49.05 per cent. 

ce. Of the solids in 100 pounds of milk, there were recovered in 

the cheese from 5.81 pounds to 7.51 pounds, with an average of 

6.45 pounds; this was equivalent to from 45.27 to 56.43 per cent. of 

the solids in the milk, with an average of 50.95 per cent. 

d. The per cent. of the solids in the milk lost in the whey dimin- 

ished as the season advanced, while the per cent. of milk-solids 

recovered in the cheese increased as the season advanced. 

(2.) Amount of fat in milk lost and recovered in cheese-making: 

a. The fat in 100 pounds of milk varied during the seagon from 

3.04 to 4.40 pounds, and averaged 3.70 pounds. 

b. Of the fat in 100 pounds of milk, there were lost in the whey 

from 0.21 to 0.50 pounds, with an average of 0.31 pounds; which 

was eyuivalent to from 5.00 to 13.16 per cent of the fat in the milk, 

with an average of 8.38 per cent. 

ce. Of the fat in 100 pounds of milk, there were recovered in the 

cheese from 2.77 to 4.03 pounds, with an average of 3.39 pounds; 

which was equivalent to from 86.84 to 95.00 per cent., with an 

average of 91.62 per cent. 

d. The proportion of milk-fat lost in cheese-making was entively 

independent of the amount of fat in the milk. The variations in 

loss were due either to the condition of the milk or to some special 

conditions employed in manufacture. 

(3.) Amount of casein and albumen in milk lost and recovered 

in cheese-making: 

a. The casein and albumen in 100 pounds of milk varied from 

2.53 pounds to 3.76 pounds, and averaged 3.14 pounds during the 

season. ‘ 
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b. Of the casein and albumen in 100 pounds of milk, there were 

lost in the whey from 0.61 pounds to 0.94 pounds, with an average 

of 0.75 pounds, which was equivalent to from 20.48 to 25.00 per 

cent. of the casein and albumen in the milk, with an average of 

23.90 per cent. 

ce. Of the casein and albumen in 100 pounds of milk, there were 

recovered in the cheese from 1.90 to 2.82 pounds, with an average 

of 2.39 pounds, which was equivalent to from 75 to 79.52 per cent. 

of the casein and albumen in the milk, as an average of 76.10 

per cent. , 

d..The proportion of casein and albumen lost in cheese-making 

was for the most part, very uniform, without regard to condition 

of manufacture. 

e. While results based on definite data can not be presented, it 

is probable that less than 0.10 pounds of albumen is recovered in 

the cheese and that somewhat more than 0.10 pounds of casein 

go into the whey for 100 pounds of milk. - 

f. The loss of casein and albumen in cheese-making was in no 

way influenced by the amount of fat in the milk. 

TaspLte Giving GENERAL SumMARY ReGarping Loss or MiLxK 

‘CONSTITUENTS IN CHEESE-MAKING. 

Pounds 
Pounds in oe . recovered | Percent. | Percent 
100 0 Ths. of f in cheese lost in recovered 

—————— | ef | ee | 

Solidsin milk. ..s.8., 12.66 6.21 6.45 49.05 50.95 

MAG TN LK ie al ee SaeO 0:31 3.39 8.38 91.62 

Casein and albtmen 
aT ck, ee Pelee: 3.14 aie Soa 23.90 76.10 



New York AGRICULTURAL EXPERIMENT STATION. 415 

TasLe Giving SumMMARY oF Resutts Reaarpine Loss or MILK- 

SOLIDS IN CHEESE-MAKING. 

gs | 288 | 3284 
= 2 Wo) oie} — 

r Seg cWase’ | |cese 
° 8, CFS kgs 
3u | g2"u | goee 
Baa | S883 | #388 
a Rin cata 

Factory experiments: 
OCD Sete 11.92}: 6.49 |. 5.43 

OS ol ea 12.53 6.31 6.22 
Me cakes.” 12.60 | 6.23 6.37 
OCS Ea 12.69 6.22 6.47 
September ........ 12.55 6.02 6.53 
SOR a 6s usin s 13.58 6.03 7.55 

Average for season.| 12.64 6.21 6.43 

* Station experiments: 
Ae. ea es 12.82 | 6.538 7.18 
A ED EMSS SS aire te 12.64 6.2 6.58 
OLE NS So aa ae 12.47 6.23 6.23 
PUB es es oe 1 ay i 6.15 6.70 
September ........ 12.69 5.96 6.87 
MUCUDEL co iot ss) oie 5's 13.33 6.13 6.95 

Average for season.; 12.92 6.21 6.71 

General average for all 
experiments ...... 12.66 6.21 6.57 

in milk lost in 
Per cent. of solids 

whey. 

Se 
.63 
. 89 
.52 
. 86 
45 
. 86 Poe oR ee DaTOM~T ol ODDO 

_ oo 

48.07 

48.60 

Per cent. of solids 

op Cc Or 

Or Or Or Or ow © © 

Or © 

52. 
dl. 
49. 
52. 
53. 
53. 

51. 

ol. 

in milk recov- ered in cheese. | 

.64 

.05 

.99 

.00 

.60 

93 

40 



Panne Gey Sua Ss OF hemahees Rucarpi 

IN OHEESE-MAKING, r 

J Pounds of. 
Pounds of earl = fat recov- | ot. of 
fat in 100 ered in fat in m f 

Santen’ Ibs. of whey for | cheese for | lostin | re 
LN 7 | milk, | 100198: of | 00 Ibs. of | whey. | 
BAN , milk. ae 

Factory experiments: OM Saha 
ae ANNE te aha iihare Sis 6 py" 3.20 0.29 2.9T\) oars 

Mee dee ee ee els COOS |.) 08S, 6 SS LM aaa 
Meee sly hai cea er ee 0.31 3.32 8.54 

August FANG aI ed tA i SPW el 0.32 ; 3.45 8.50 

ees SO PLeMabed 4.065 vale «|. oF aD 0.35 846) 05 Os 
an... October... eae 0.31713" 3788 7.50 | ewes eree 

Average for season. 3.69 0.31- Bae ts Mt 

_ Station experiments: 
May ie: lc ita hoe 4 1850 gt oa ag 

Pa FATES sett in ali’ Meet y ar 3.98 0.27 3.71 
POA eh eA hath nl ep ere ere a Oe 3.44 
TUBE eid ik we irl ci ato Mig ee 3.73 

scpeptember..../0 2.0) 4.08 Qa STG 
‘We October... . 4.04 0.31 3.73 

Average for season.| 4.08 Onsite ey ie 
Oo — 

General average for all 
-experiments......../ 3.70 0.31 
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Taste Giving Summary or Resutts Recarpinc Loss or CAsEIN. 

AND ALBUMEN IN CHEESE-MAKING, 

sae | g88., | a8 | ase | 383 
. seg | 8858 | 888e | 83. | 888 

ws ng: hitbiys f#a6 wi woe 

ae Vieees | Cee) | ae) | eee ; ns w Si) a Z = 

“got | Sours | Soote | gues | Buss 
2856 | 2852 | 288988 | gee | 5a ae 
a a a a _& 

| 
Factory experiments: | 
a A 2.65 | 0.64] 2.01 | 24.10] 75.90 
Reale eee 's iy ws 3.25 0.78 2.47 24.00 76.00 
LL eh ae Sa a 3.08 0.738 9.85 | 23.70 76.30 
PRR UHt Gy st 2's... 3.04 0.73 2.381 | 24.00 76.00 
September......... 3.12 0.74 2.38 23.72 76.28 
PICUODOR os 6. ow ays 3.66 0.88 2.78 | 24.00 76.00 

Average for season.| 3.13 0.75 2.388 | 23.96 76.04 

Station experiments: 
SS Cee a ae 3.45 0.81 2.64 23.50 76.50 
Ua 3.19 0.77 2.42 |} 94.14 75.86 
SA i 3.15 0.77 2.388 | 24.45 75.55 
PRM. fh, 3.34 0.79 2.45 | 24.38 75.62 
September......... 8.26 0.79 2.47 | 24.28 75.77 
SPGUGUEL: OW). o's es. = 3.37 0.72 2.65 21.37 78.63 

Average for season.| 3.28 0.77 2.51 | 23.48 76.52 

- General average for all 
experiments........ 3.14 0.75 2.39). 23.90 76.10 

XI. INFLUENCE OF COMPOSITION OF MiLK ON COMPOSI- 

TION OF CHEESE. 

Under this head we shall consider the following points: 

1. The influence of fat in milk on composition of cheese. 

2. The influence of casein and albumen iu milk on composition 

of cheese. 

In connection with the general subject of the relation of the 

composition of milk to the composition of clicese, it is a matter 

of interest and importance to ascertain whether or not we can 

trace a definite relation between the amount of fat in milk and in 

cheesc; whether, in case of factory-milk, the per cent. of fat in 

cheese increases when the per cent. of fat in the milk increases; 

whether, knowing the composition of a given milk, we can pre- 

53 
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dict what amount of fat the cheese made from it will contain; or 

whether, knowing the composition of a cheese, we can determine 

the composition of the milk from which it was inade. | 

In the tables below, the constituents of cheese are given in’ two 

forms (1st) in the green cheese, and (2d) in the dry or water-free 

cheese. To illustrate, 100 pounds of a certain vreen cheese con- 

tain 33.7 pounds of fat and 37.3 pounds of water. If the water 

were removed completely by drying, 100 pounds of the dried or 

water-free cheese would contain 53.8 pounds of fat. This method 

of calculating the results is made desirable where comparison 

of cheeses is to be made from the fact that, in curing, the cheese 

is steadily losing moisture, and the per cent. of fat is becoming 

larger, though the actual amount of fat in the cheese is the 

same. By calculating the fat in 100 pounds of water-free cheese, 

we have a uniform basis for comparing our results. 

1. The Influence of Fat in Milk on Composition of Cheese. 

TaBLE SHowine RELATION oF Fat 1n Mik To Fst In CHEESE. 

' Pounds of fat in Lbs. of fat in 100 
Pounds of fat in} Pounds of fat in} 100 pounds of | Lbs. of fat in 100 unds of water- 
100 pounds of | 100 pounds of| greencheesefor| poundsofwater-| free cheese for 

green cheese. one pound offat | free cheese. one pound of fat 
in milk. in milk. 

3.05 32.82 10.76 52.54 

3.10 32.48 10.45 51.56 

3.30 32.82 9.95 53.90 

3.35 33.30 9.94 54.88 

3.45 383.47 9.70 53.20 

3.50 32.05 9.16 51.05 

3.55 33.05 9.31 §2.11 

3.60 33.88 9.41 52.79 

3.65 32.70 9.00 52.91 

3.70 34.44 9.31 53.45 

3.75 34.23 9.13 53.25 

3.80 34.66 9,12 53.80 

3.85 33.98 8.83 53.90 

3.90 34.80 8.92 54.92 

3.95 34.96 8.85 55.88 

4.00 33.36 8.34 54.70 

4.05 32.30 8.00 52.78 
4.10 33.90 oF 54.00 

4.15 33.00 7.96 52.91 

4,20 35.45 8.44 54.39 

4.25 34,82 8.19 52.75 
4.30 36.05 8.38 56.68 

4.35 34.53 7.94 53.79 

4.40 34.91 7.93 55.93 
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(ist.) An examination of the second and third columns in the 

table above indicates much irregularity, within certain Jimits 

regarding the relation between the amount of fat in normal milk 

and in cheese. Taking the amount of fat in 100 pounds of green 

cheese, it varied from about thirty-two to thirty-six pounds, 

with a slight but very irregular tendency to increase when the 

fat in the milk increased. In order to see how this variation of | 

fat in the green cheese was influenced by variation in the amount 

of water in the cheese, it will be necessary to consider the water- 

free cheese. . 

(2d.) An examination of the last two columns in the table 

above also shows variation and irregularity as regards the rela- 

tion between the fat in the milk and in the water-free cheese. 

The amount of fat in 100 pounds of water-free cheese varied from 

51.05 to 56.68 pounds. There is a slight but irregular tendency & 

for the fat in the water-free cheese to increase, when the fat in the 

milk increases. 

(8d.) So far as using our data as a basis for finding a definite 

relation between the amount of fat in a given milk and the 

amount of fat in the cheese made from the milk, no relation appears 

to exist, so sharp and definite that we can tell exaetly what per 

cent. of fat cheese will contain from knowing the amount of fat 

in the milk from which the cheese was made, so far as normal fac- 

tory-milk containing from 3 to 4.40 per cent. of fat is concerned. 

The water-free cheese from such milk should not contain less than 

fifty-one pounds of fat in 100 pounds of cheese; while 100 pounds 

of green cheese made from normal factory-milk should not contain 

less than thirty-one or thirty-two pounds of fat. 

2. The Influence of Casein and Albumen in Milk on Composi- 

3 tion of Cheese. 

In the table below, data relating to the casein and albumen in 

the milk and in the cheese are presented similar to those presented 

above relating to the fat. 

*. 

a 



420 Report OF THE CHEMIST OF THE © 

TABLE SHOWING RELATION OF CASEIN AND ALBUMEN IN MILK TO 

CasEIN AND ALBUMEN IN CHEESE. er 

Pounds of casein 
: - | Pounds of casein ° and albumen in Pounds of casein} Pounds of casein - |Pounds of casein 

and albumen in| and albumen in| 224 albumen in), ng albumen in| 100 Founds of 
heese for water-free cheese 100 pounds of| 100 pounds of, 8teen¢ pounds of 

milk. green cheese. ue boon of fat) vater-free cheese. oe ee 
men in milk. 

. 96 37.86 14.34 2.64 23.65 8 
2.72 24.00 8.82 38.10 14,00 
2.63 22.00 8.36 36.13 13.74 
2.65 21.90 8.26 35.10 13.62 
3.20 24.90 7.78 39.58 12.37 
3.14: 24.44 (fort is) 38.93 12.40 
3.09 24.46 ye B 38.57 12.48 
3.15 24.56 7.80 38.27 12.15 
3.15 23.00 7.30 | 37.22 11.82 
3.138 23.84 7.62 37.00 11.82 
3.06 23.00 7.52 35.80 PLE 
3.08 23.85 7.74 37.02 12.02 
13.18 23.26 7.31 36.90 11.60 
3.18 23.71 7.45 37.42 11.76 

ee sae 23.28 7.23 37.22 11.56 
3.29 22.54 6.85 36.95 11.23 
3.45 23.27 6.75 38.02 11.02 
3.36 23.00 6.84 36.68 10.90 
3.48 23.00 6.61 36.87 10.60 
3.38 23.64 6.99 36.27 103734 
3.48 23.25 6.68 35.26 10.138 
3.44 23.68 6.90 37.28 10.80 
3.59 23.59 6.57 36.75 10.24 
3.46 23.10 6.67 37.00 10.70 

The casein and albumen in 100 pounds of milk varied from 

2.63 to 3.69 pounds; in the green cheese, from 21.96 to 24.56 pounds; 

and, in the water-free cheese, from 35.26 to 39.58 pounds. There 

appears to be no relation between the amount of casein and 

albumen in milk and in cheese, so sharp and definite that we 

can tell from the composition of the milk how much casein and 

albumen a cheese will contain. One hundred pounds of green 

cheese made from normal factory-milk, as we have found it, 

should contain from 22 to 25 pounds of casein, while the water 

free cheese should contain from 36 to 39 pounds. 
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The relation of fat to casein in cheese made from normal 

factory-milk, we have previously discussed in full, and, as we have 

seen, there is a fairly uniform relation, which we hope to make 

use of in determining whether cheese has been made from normal 

or skimmed milk. 

_—_—_——_— 

XI. INFLUENCE OF COMPOSITION OF MILK ON YIELD 

OF CHEESE. 

Under this head, the following points will ve considered: 
1. Yield of green cheese from 100 pounds of mulk. 

2. Amount of water retained in green cheese made from 10 

pounds of milk. : 

3. Amount of fat retained in green cheese made from 100 

pounds of milk. a 

4, Amount of casein and albumen retained in green cheese 

made from 100 pounds of milk. 

5. Influence of different milk-constituents in increasing vieid 

of cheese. 

6. Relation of fat in milk to yield of cheese. 

7. Relation of total solids in milk to yield of cheese. 
8. General summary of results. 
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TasLE SHowina Reuations oF MitkK-ConsTITUENTS TO YIELD OF 

CHEESE. 

a a8 ee BES sg, | g88, | 938 
$3 8 8 bog A pug S85 Ere Hg 
wi wk “3S BS wes whe 3 5 

nm, nam, nos ma, nae ne 2S oa 

Bue eo 2 307 ces 333 Bus Bone 
se Ags Bas SaSe | 832 | Bae Ba8q 
< a a a a oy a 

3.05 2.64 8.50 3.19 2.79 2.01 0.51 

3.10 212 8.62 3.19 2.80 2.07 0.56 

3.80 2.63 9.05 3.54 2.97 1.99 0.55 

3.35 2.65 9.13 3.59 3.04 2.00 0.50 } 

3.45 3.20 9.68 3.59 3:24 2.41: 0.44 

3.50 3.14 9.86 3.67 3.16 9.41 0.62 

3.55 3.09 9.65 3.53 a fae BS 2.36 0.57 

3.60 3.15 9.77 3.50 3.01 2.40 0.56 

3.65 3.15 10.34 3.95 3.38 2.38 0.63 

3.70 3.13 9.90 3.52 3.41 2.36 0.61 

Bud 3.06 10.05 3.59 3.44 2.31 OPT 

3.80 3.08 9.81 3.49 3.40 2.34 0.58 

3.85 318 10.36 3.83 3.52 2 41 0.60 

3.90 8.18 10.29 er ALA 3.58 2.44 0.50 

3.95 3.22 10.44 3.91 3.65 2.43 0.45 

4.00 3.29 11.18 4.36 Sogo 2.52 0.57 

4.05 3.45 L152 4.47 8.472 2.68 0.65 

4.10 3.36 BEALS 4.16 3.79 by 0.66 

4.15 3.48 11.64 4.38 3.84 2.68 0.74 

4.20 3.38 11.00 3.83 3.90 2.59 0.68 

4.25 3.48 11.40 3.88 3.97. 2.65 + 0.90 

4.30 3.44 Lab 4.06 4.02 2.64 0.43 

4.35 3.59 11.70 4.19 4.04 2.76 0.71 

4.40 3.46 11.60 4.36 4.05 2.68 0 aL 
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The “amount of water retained in the cheese made from 160 

poands of milk varied, in the factory experiments, from 3.16 

pounds to 4.76 pounds, and averaged 3.66 pounds for the season. 

in the station experiments, the water in the cheese varied from 

3.31 pounds to 5.34 pounds, and averaged 4.01 pounds. The 

average of the whole season’s work was 3.70 pounds. 

If it were possible to control absolutely the amount of moisture 

retained in cheese, then the cheese made from 190 pounds of 

milk would contain moisture in proportion to the solids contained 

in the cheese. The table below shows (1st) the amount of solids 

retained in the cheese made from 100 pounds of milk, for milk 

varying from 3.05 to 4.40 per cent. of fat; (2d) the amount of 

ereen cheese made from 100 pounds of milk; (8d) the amount 

of water in the green cheese made from 100 pounds of milk; (4th) 

the amount of “normal” cheese made from 100 pounds of milk; 

and (5th) the amount of water in “normal” cheese made from 

100 pounds of milk. By “normal” cheese is meant cheese con- 

taining about 36.5 per cent. of water. This is the average per 

cent. of water in all the cheese made during the summer. Calcu- 

lating the amount of water in cheese on this basis, we can see 

how much cheese would have been made from 100 pounds of milk 

and how much water such cheese would have retained, if it had 

been possible to retain exactly the same proportion of water in 

‘the cheese. 

D4 



Pounds of 
fat in 100 Ibs. 

of milk 

PPP PPP PPP WWWWWwWNWwWwwWwWwowww ow w w 

Pounds of 

Report oF THE CHEMIST OF THE 

solids in 
cheese made 
from 100 lbs. 

milk. of 

wT TTT TT TOD OD DD HD HD HD OS OH HD SH Or Or Or Or 

Pounds of 
green cheese 
made from 
100 Ibs. of 

milk. 

peal 

moOTmrwemewowowo © CO WO 

fost 

Oo © 

Pounds of a he .| Pounds of 

weroen cheese, | Inade from 10 
Ibs. of milk, | 158. of milk. 

3.19 8.38 

Oe Ose Seba 

3..54 8.69 

3.59 8.74 

3.59 9.91 

Su T 9.76 

3.53 9.65 

3.00 9.89 

38.95 10.08 

3.52 10.07 

3.09 10.19 

3.49 9.97 

3.83 10.30 

AS ATE 10.29 

fet | 10.30 

4.36 10.76 

4.47 1 PAs 

4.16 11.08 

4.38 11.46 
3.83 Le St 

3.88 11.87 

4.06 pe Be 

4.19 11.85 

4.36 11.42 

Pounds of 
water in 

normal cheese 
made from 100 
Ibs. of milk. 

PPP PEEP RPWWWNWWNWWNWWwWwWwWw WwW WwW Ww Ww 
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The amount of fat retained in the cheese made from 100 

pounds of milk varied, in the factory experiments, from ON Te 

pounds to 4.03 pounds, and averaged 3.38 pounds during the sea- 

son. In the station-work, the amount varied from 3.30 pounds— 

to 4.41 pounds, and averaged 3.72 pounds. The average of the 

whole season’s work was 3.39 pounds. 

If we arrange our data as in the table below, we can see how 

the amount of fat retained in the cheese varied with the amount 

of fat in the milk. 

Pounds of fat in 100| Pounds of fat in| irorease of fat in 100| Merease of fat in” 
cheese made from cheese made from 

pounds of milk. 100 pounds of milk. pounds of mill. 100 pounds of milk. 

3.05 DTD Aol aie Ati lot eatin ee ae ae 

3.10 2.80 0.05 0.01 

3.30 2.97 0.25 0:16 Gee 
3.935 3.04 0.30 0.25 

3.45 3.24 0.40 0.35 
3.50 3.16 0.45 0.37 

3.55 8.19 0.50 0.40 

3.60 3.31 0.55 0.52 

3.65 3.38 0.60 0.59 

3.70 3.41 0.65 0.62 

3.75 3.44 0.70 0.65 
3.80 3.40 0.75 0.61 
3.85 3.52 0.80 0.73 

3.90 3.58 0.85 0.79 

3.95 3.65 0.90 0.86 
4.00 3.73 0.95 0.94 | 
4.05 3.72 1.00 0.93 
4.10 3.79 1.05 1.00 

4.15 3.84 1.10 1.05 
4,20 3.90 1.15 b peal | 

4.25 3.97 1.20 1.18 
4.30 4.02 1.25 1.23 
4.35 4.04 1.30 1.25 
4.40 4.05 1.35 e{) 

An examination of the last two columns in the preceding table 

shows conclusively that when. the fat in the milk increased. the 

amouut of fat retained in the cheese closely followed the increase 

of fat in the milk. ‘ 
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In the factory experiments, the amount of casein “and albumen 
retained in the cheese made from 100 pounds of milk varied from 

1.90 pounds to 2.82 pounds and averaged 2.38 pounds for the 

season. In the station-work, the variation ranged from 2.31 

pounds to 2.82 pounds, and the average was 2.51 pounds. The 

average amount of casein and albumen retained in the cheese 

made from 100 pounds of milk was 2.39 pounds for the season. 

5. Influence of Different Milk-constituents in Increasing Yield 
of Cheese.* 

In order to ascertain to what particular constitutents of the 

milk the increase in yield of cheese was due, we rearrange below 

data previously presented. 

Pounds of fat in cheese | Pounds of casein and} Pounds of water, ash, 
Yield of cheese from from 100 pounds of| albumenincheesefrom| etc., in cheese from 

m e 

100 pounds of milk. 100 pounds of milk. 100 pounds of milk. 

Ipeonae| Decrease | Gratin | Dfiatin | gain and | cascinand | creect| of wate, 
Al cheese. cheese. cheese. in cheese. cheese. 

UA Ns ie ND: ai OOD Meee bie OLB Rees 0.05)" ates 

Vee Re a oie y Re Oe LB Phy ye ad ee es 0.02 0°39 4th 

SYA RD Rib eet pts ee R53 ee ar MIE Mere so 0.01 0: SOC eo ee 

TaN Sh ae Ae e OE: 35 ee tah SH eae 0-40 Pe hore 0. 331 ae 

ad a A Ba Mle ieee Ona ois Dae 0%,693) 2 ee tees ° 

MD OY irs levee Se One iP ies SOD ut vier srinees OL. 40GR ee 

cA 7 (Ra ale UTP Ae iy Aire Oo Oak Sscctats Woe OS S6. ar oe eee ; 

| Maas i Nee ER OS Bhi des eet OSE Css Baer OP S85 aie 

gO ings S40 O02 Aes OSS Re Tene ee 0.438 

PEDO Thee. O ODP Ate eee OO Or cares 0.60 : ° 

AO Lay ey are & DOL a ehh. eo ODO 5 ceo ae OUST “\) eee 

RESO oN hse ltrs EOS A) Ui Sa O40 ee 0.73 ; 

Ey AU rae ee DOA: ee nein O43) Cater 0.57. 1. eae 
1.94 poets fabs OSG Air oN etre te. O42 hoe aos 0:66. 4. Sauen . 

BONO S TS eld 's Os D4 ee OS Ll tie gees 1.23 "|" AU 

Seer, Wee ates Ss OL9S Be ae - OSG TE VEGA aie 1.42.1)" 2 ee 

ih Aa ie LOG Rae an OS DBM ae age touid 1.20 re 

gt A Tia a ea TOD AL AM eee: 6 OL Ga es eats oe 1.42 oarslet 

SEU 0 Re MCR Ase al eae tere fe O SOB] sieersiaes 0.8) 40a 

ky 1 Il ee at LS eee, anes Og Bite Bove 62 1.08 = ee 

BOOT Wcatys 3 BAPE 2 WA ARE ae OOo sateen 6 0.79 tee eathe 

ys Ue, et aa ACT By Min ae O27 Beal oe Be tis 1.20 nae 
RAAT LG the au Li 2Oa aioe De Ginnie o weirs Lay tate 

* In some of the bulletins giving the data of each month’s work, skim-milk was used asthe . 
basis of comparison in asce ning the increase or decrease of yield of various constituents. | 
When we come to study the season’s results as a whole it can be seen that the comparison of 
sei es _ way with normal milk was misleading, since it greatly exaggerated the influ- 
ence of the fat. : 
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A. careful study of the results embodted in the above table 

_ enables us to make the following summary in regard to the 

average of results secured in our entire season’s work: 

Pounds. Per cent, 

Average increased yield of cheese ............... 1.911); 100 
Average increased yield of fat in cheese.......... 0.74 38.75 
Average increased yield of water, ash, etc.,in cheese| 0.74 38.75 
Average increased yield of casein and albumen in | 
MRS bis eI Glos icv aie alee sie wle)s 7 cosa Wrenn 0.43 22.50 

Stating the above facts in another form, we can say that when- 

ever there was an increase of one pound of fat in the cheese, there 

was, on an average, also an increase of one pound of water in the 

cheese and of about 0.60 pounds (nine and one-half ounces) of 

casein and albumen. 

6. Relation of Fat in Milk to Yield of Cheese. 

lt has been venerally believed that normal milk poor in fat 

makes more cheese in proportion to its fat than does milk richer 

in fat. If we compare skim-milk with normal milk or with milk 

. which has been enriched by addition of cream, the belief above 

stated is true, as all our facts go to show. But is the statement 

true’ of normal milk such as we have used in our experinients; 

that is, milk varying in fat content from 3.05 to 4.40 per cent? If 

it is true the casein and fat in normal factory-milk are present, 

on an average, in approximately uniform relative proportion, it 

would follow that the yield of cheese for a pound of fat must be | 

fairly uniform, whether the milk contains three of four per cent. 

of fat, provided the ame of water retained in the cheese is 

fairly uniform. 
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Tn the factory experiments, the yield of cheese for one pound of 

_ fat varied from 2.53 to 2.96 pounds, and averaged 2.73 pounds. 

‘In the station-experiments, the variation ranged from 2.50 to 3.11 

pounds, and the average was 2.71 pounds.. For the average of 

the whole season’s work, each pound of fat in milk made 2.725 

pounds of cheese. | 

In the factory experiments, we see that the averages fur the 

months of May, June and July were very constant, although the 

amount of fat in the milk increased considerably. The dropping 

of the yield in August and September was due to the fact that 

tainted milk was encountered in the factories where the work was 

done and there was greater loss in manufacture, while the amount 

of water retained in the cheese was also below the average. The 

large yield of October was due to two facts: (1.) The amount of 

water retained in the cheese was above the average, and (2) the 

proportion of casein to fat in milk was above the average. 

In order to see how much variation was caused by variation in 

the amount of water retained in the cheese, we present below a 

table giving the actual results of the work for milk ranging from 

3.05 to 4.40 per cent. of fat, and also the results calculated for 

“normal” cheese containing 36.5 per cent. of water. 

bE 
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TABLE SHowinG Revation or Fat rw MitK To Yrrup oF GREEN ~*~ 
- . \ 

CHEESE. 

.. | Pounds of cheese! Pounds of cheese| FOUNds of normal) Pounds of normal = 

‘{o0 Ibs of mili, | made from 100] for one pound of] fiom" to0 Ibs, of| pound of tat fn Fhe 
milk. milk, 

3.05 8.50 2.79 8.38 2.75 . 
3.10 8.62 2.78 8.57 2.76 
3.30 9.05 2.74 8.69 2.638 é 
3.35 9.13 2.78 8.74 2.61 
3.45 9.68 2.81 9.61 2.79 
3.50 9.86 2.82 9.76 2 ROMA ae 
8.55 9.65 2.72 9.65 2.72. ! 
3.60 9.77 2.72 9.89 ° 4): 6 gab 
3.65 10.34 2.83 10.08 2.76 
3.70 9.90 2.68 10.07 2.72 
3.75 10.05 2.68 10.19 2.72 
3.80 9.81 2.60 9.97 9.68... 7.4 
3.85 10.36 2.70 10.30 2.68 
3.90 10.29 2.64 10.29 2.64 
3.95 10.44 2.64 10.30 2.61 
4.00 11.18 2.79 10.76 2.69 
4.05 11.52 2.84 14s 9.75 ° 
4.10 fie 2.73 11.08 2.70 ‘ 
4.15 11.64 2.80 11.46 2.76 a 
4.20 11.00 2.62 11 619 2.70 a 
4.25 11.40 2.69 11.87 979 th maar 
4.30 11.15 2.60 11,1927) 2.60.0 
4.35 11.70 2.69 11.85 2.19. Saris 
4.40 11.60 2.64 11.42 2.60 ey 

4 

An examination of the above table shows that while there is — 

considerable variation in the amount of cheese that can be made — 

for one pound of fat in milk, that the variation is, all things con- We 

sidered, practically independent of the amount of fat in the milk. a 

Our season’s work appears to indicate that, taking the season 4 

right through, we can calculate the average amount of cheese : 

that should be made from normal factory-milk containing from y 

about 3 to 4.50 per cent. of fat by multiplying the per cent. of 
fat in the milk by 2.75. This statement is not to be regarded as 
absolute but rather as tentative, and its confirmation or modifica ee 

tion will follow from future work. Tt is desirable, if possible to a i 
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establish some average relation between the amount of fat in 

' factory-milk and the yield of cheese; since this can be used 

as a general indication of the skill of the cheese-maker. If, for 

example, it was found that a cheese-maker was making, on an 

average, only 2.50 or 2.60 pounds of cheese for one pound of 

fat in milk, it would be -ground for suspicion that it was due 

to lack of skill, unless the results could be explained by some 
special conditions, such as the prevalence of tainted milk. 
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In the factory experiments, one pound of milk-solids made from 

_ 0.70 to 0.90 pounds of cheese, with an average of 0.79 pounds. In the 

station-work, one pound of milk-solids made from 0.79 to 0.95 
pounds of cheese, with an average of 0.83 pounds. Averaging the 

results of the season’s work, one pound of milk-solids made 0.80 

pounds (nearly thirteen ounces) of cheese; or stated, in another way, 

_ one pound of cheese was made for 1.25 pounds of milk-solids, As we 

have previously seen, a little over one-half of the milk-solids are 

recovered in the cheese, and the portion of solids recovered retains 

enough water to produce the proportion of cheese above stated. 

8. Summary of Results Relating to the Influence of Compositiou 

of Milk on Yield of Green Cheese. 

(ist.) Yield of green cheese from 100 pounds of milk: 
From 100 pounds of milk there were made from 8.47 to 12.44 

pounds, with an average of 10.12 pounds for the season. 

(2d.) Amount of water retained in cheese made from 100 pounds 

of milk: 

There were retained in the cheese made from 100 pounds of 

milk from 3.16 to 5.34 pounds, the average for the season being 3.70 

pounds. 

(3d.) Amount of fat retained in cheese made from 100 pounds 

of milk: | 
The amount of fat retained in the cheese made from 100 pounds 

of milk varied, during the season, from 2.77 to 4.11 pounds, and 

~ averaged 3.39 pounds. The variations of fat retained in the cheese 

- made from 100 pounds of milk followed very closely the variation 

of fat in 100 pounds of milk. 

(4th.) Amount of casein and albumen retained in the cheese 

made from 100 pounds of milk: 

The amount of casein and albumen retained in the cheese made 

from 100 pounds of milk varied from 1.90 to 2.82 pounds, and 

averaged 2.389 pounds for the season. 

(5th.) Influence of different) milk-constituents in increasing 

yield of cheese: 

For an increase of one pound of fat in the cheese, there was, 

on an average, an increase of one pound of water in the cheese 
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and of about 0.60 pounds (nine and one-half ountes) of casein and 

albumen. 

(6th.) Relation of fat in milk to yield of cheese: 

Each pound of fat in milk produced from 2.50 to 3.11 pounds 

of cheese, the average being nearly 2.75 pounds. | 

(7th.) Relation of solids in milk to yield of cheese: 

For each pound of solids in milk there were made from 0.70 to 

0.95 pounds of cheese, the average being 0.80 pounds. 
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XIN. THE INFLUENCE OF SKIMMING NORMAL MILK 

AND ADDING CREAM TO NORMAL MILK UPON THE 
MANUFACTURE OF CHEESE. | oe 

We have already discussed the effect of skimming milk and 

adding cream to milk upon the composition of milk and also 

upon the composition of the cheese made from such milk. 

We have seen that removal of fat from normal milk 

produces the following effects: (1st) the milk-solids decrease in 

quantity; (2d) the casein and albumen increase relative to the 

_ fat, so that while in the normal mixed milk of herds of cows we 

found rarely less than 1.10 pounds of fat for one pound of casein, 

in skim-milk there was rarely as much fat as casein, and albumen. 

Our season’s work appears to justify the statement that ordinary 

skim-milk rarely or never contains more than 1.30 pounds of fat. 

for one pound of casein (not including albumen). Adding cream 

to milk has the effect of increasing the amount of fat relative to- 

the casein and albumen in both milk and cheese. 

We will consider, in addition, the following points under this 

head: 

1. The influence upon loss of milk-solids in cheese-making. 

Zz, The influence upon loss of fat in cheese-making. 

\ 

3. The influence upon loss of casein and albumen. in cheese- | 

making. 

1. The influence upon composition of cheese. 

5. The influence upon yield of cheese. 

6. Summary of results. 
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I. The Influence of Skimming Milk and Adding Cream upon 

Loss of Milk-solids in Cheese-making. 

Taste SHowine Amount or MriK-souips Lost anp RECOVERED IN 

CHEESE-MAKING. 

; Pounds of Pounds of 2 Per cent. of 

tor tS he, | aR Shy | sods ost in | solderecor, | Tereentof | Tinikewolide 
of milk. Ibs. ee milk. lbs. of mili. 7 a lost in whey. peared 

2.40 *11.70 6.31 5.39 53.93 46.07 

2.90 al a Eli ds 6.20 5.55 Paki y frend i) 47.24 

2.95 woah 0 Lay G76 5.59 52.43 457 

3.20 *11..83 6.19 5.64 52.32 47.68 

Sioo, 192093 6.22 6.01 50.86 49.14 

3.55 1302 6.52 6.51 50.00 50.00 

3.80 *13.08 6.21 6.87 47.48 52.52 

4.22 $13.19 6.34 6.85 48.07 51.98 

5.70 414.65 6.06 8.59 4V37 58.63 

6.00 TLo: 26 6.28 8.98 41.15 58.85 

The per cent. of loss of milk-solids in making skim-mnilk into 

cheese is greater than in case of normal milk, while, in making 

into cheese milk to which cream has been added, the per cent. of 

loss of milk-solids is less than in normal milk, as is shown by the 

following summary: 

2 3 Per Cent. or Miix-souips Lost In WuHey. 

Normal milk. Skim-milk. brewyeaersci ts 

oh an at ea 43.59 47.48 41.15 
SOPOAIGRU icc sc ees ss “Paik fe 54273 53.93 48.07 

Average eee eae leet se het 48.60 peeOd 43.35 

* Partially skimmed, + Cream added. 

56 



that was lost in making normal milk into cheese and also that A 

side with the normal milk: 

. Fas ; ay 
is i ‘ os c a ey Rarer: aeike 3 
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aay ae ’ ay.) ] . 442, Fr! We 
nav J Tay - it 

oe 

¢ i 2 20'The Influence of "Summing: Milk aan Adding C 
Upon Loss of Fat in Cheese 

MAKING. ua 

Pounds of fat in tetita baniey ter earered tleteccen ae “cont: of toes ae cent. pitee 
100 pounds of milk.| 100 pounds of for 100 pounds whey. nat is 

milk. of milk. pales Aa 

RD 140 0.16 2.24 6.67 
*9 90 0.24 2.66 8.28 
*9 95 0.26 2.69 8.81 | 
73.25 0.28 3.02 7.08 
*3 -56 X epi SL 5.90 
8:80 0.27 3.53 FO 
+4. 29 0.27 3.95 | 6.40 
t5.70 0.42 5.28 op ee 
+6 .00 0.34 | 5.66 5.67 | 

The following arrangement shows the per cent. of fat in nile 

lost in making the corresponding skim-milk into cheese side by. | 
aur 

Pounds of fat in | Per cent. of fat in| Pounds of fat in Per cent, of 
100 pounds of | normal milk lost| 100 pounds of| in skim-milk los 
normal milk. in whey. skim-milk. in whey. — 

4.15 6.50 3.80 

3.95 5.82 3.25 

3.90 8.70 2.90 

4.10 6.60 3.20 

 Average..... 4.03 6.78 3.29 

the same normal milk after partial Gaining shows that the i 

averu ge per cent. of fat lost in case of the normal milk was 578 yi 
—— = eee 

* Partially skimmed. —_ + Cream added. 

> en ‘a 

ou ER ett 3 
‘ Pau —“, > tip Wash fe? 4 hehe iy ode 
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per cent. of the fat in the milk, while the fat lost *n case of the 

skim-milk amounted to 7.65 per cent. of the fat in the milk. — 

In the table below we give the results obtained in making 

experiments side by side with skim-milk and milk containing 

added cream. In these experiments, cream was taken from one 

portion of normal milk and added to another portion of the 

Same normal milk, and the two resulting s:nilks, one ¢skim-milk 

and the other containing added cream, were made into cheese 

side by side under conditions as nearly alike as possible: 

Pounds of fat in | Per cent. of fat in 
100 pounds of| milk containing 
milk containing | added cream 

Pounds of fat in| Per cent. of fat in 
100 pounds of skim-milk lost 

added cream. lost in whey, skim-milk. in whey. 

6.00 ; 5.66 3.56 5.90 

510 Ti37 2.40 6.67 

4.22 6.40 2.95 8.81 

Average..... 5.31 6.48 2.97 Tale 

The above results indicate that there was a smaller per cent. 

of loss of fat in making into cheese the milk containing added 

cream than there was in case of the skim-milk. 

The general results of our season’s work all go to show that 

milk rich in fat can be made into cheese more economically as 

regards loss of fat in manufacture than can milk poorer in fat. 

To what extent this is true of milk containing over 6 per cent. of 

fat, we can not say. As we do not meet with normal cheese 

factory-milk containing over 4.50 or 5 per cent. of fat, the interest 

that attaches to milk of extra richness, whether normal or abnor- 

mal, is not one of general practical importance. 
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3. The Influence of Skimming Milk and Adding Cream upon 
Loss of Casein and Albumen in Cheese-making. 

TasBLE SHowina Loss or CaskIN AND ALBUMEN IN OHEESE- 

MAKING. 

Pounds of casein |POUnds of casein |Pounds of casein |p... cent, of casein |Per cent. of casein 
and albumen in re a ica er oun ik ae fe and albumen in| and albumen in 
100 pounds of 100. pounds of| cheese for 100 milk lost in| milk recovered 

gee milk. pounds of milk, | Whey. in cheese. 

*3 47 0.72 oD 20.75 79.25 

#391 0.76 2.45 23.68 76.32 

MavoG 0.80 2.46 24.54 75.46 

hs Hla Oca 2.44 24.00 76.00 

AD. Io 7 0.81 246 24.77 753298 

3°46 0.84 2 G2 DA OR AT (S273 

*3 48 0.74 | 2.74 21227 78.73 

$3.30 0.78 2.52 23.64 76.36 

13.32 0.68 2.64 20.48 . 79.52 

+3 .46 0.80 2.66 93.12 : 76.88 

An examination of the above table and a comparison with our 

average results show that the loss of casein and albumen in 

cheese-making is affected little, if any, by skituming milk or 

adding cream. 

4. The Influence of Skimming Milk and Adding Cream shes 

the Composition of Cheese. 

This subject has been discussed already in connection with the 

composition of green cheese under the heads, “ Relation of fat 

to casein in cheese made from skimmed milk,” and “ Relation of 

fat to casein in cheese made from milk to which cream has been 

added.” 

* Partially skimmed. + Cream added. 
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5. The Influence of Skimming Milk and Adding Cream“upon 

| the Yield of Cheese. 

TABLE SHOWING RELATION oF MILK-CONSTITUENTS TO YIELD OF 

GREEN CHEESE. 

Potndeé Pad'| enncit andl ; ounds of fat | casein and al- 
D He seen aarti in green cheese |bumen in green 

éfmi albumen in 100 | made from 100 from 100 Ibs made from 100| cheese made 
: Ibs. of milk. Ibs. of milk. ‘ Ibs. of milk. from 100 Ibs. 

a oe Pounds ot Pounds of Pounds of 
fat in 100 Ibs casein and green cheese 

of milk. of mille: 

*2 40 3.47 10.00 4.36 | 9.24 2.75 
*2 90 3.21 9.35 $°960;;1 2.66 2.45 
#9 95 3.26 9.10 3.55 2.69 2.46 
e320 3.91 9.41 3.89 2.94 2.44 
*3 25 3127 9.80 3.79 3.02 2.46 
#355 3.46 10.20 3.69 3.35 2:62 
*3 80 3.48 11.47 4.60 3.53 2.74 
ie ee 3.30 11.10 4.25 3.95%) 2.52 
t5.70 3.32 14.16 5/57 5.28 2.64 
+6.00 3.46 13.30 439027 5.66 | 2.66 

Since the retention of water in skim-milk cheese is a considera- 

tion greatly affecting the yield, we can best study the question of 

yield by making comparison between the actual yield and the 

theoretical yield calculated on a basis of 36.5 per cent., water in 

the cheese, the sume as we used for the whole-millk cheese. 

Pounds of Pounds of 
cheese contain-|water in cheese 
ing 36.5 percent | containing 36.5 
water made _ | per cent. water 

from100 pounds} made from 100 
of milk. pounds of milk. 

Pounds of 
Pounds of Pounds of . 

iene ph int solidsin cheese| green cheese A tesa Shep 
i f Pak made from 100 | made from 100 | 67" S09 pounds 

AO aes pounds of milk.|pounds of milk, of muik. 

*2 40 5.64 10..00 4.36 8.90 3.26 
*2 90 5.39 9.35 3.96 8.50 Suh 
*9 95 5.55 9.10 3.55 8.75 3.25 
*3 .20 5.59 9.41 3.82 8.82. 3.428 
*3 95 6.01 9.80 3.79 9.48 3.47 
*3 55 Gobet 10.20 3.69 10.27 3.76 
*3 80 6.87 11.47 4.60 10.84 3.97 
4.22 6.85 11410 4.25 10.81 3.96 
+5. 70 8.59 14.16 5.57 | 13,55. LA ee 06 

me6.00. >) 8.98 13,30 ess Cae Thai can br amy eee dell 
a TESS Dias SD eh AP ee een Mati BR 

* Partially skimmed. + Cream added. ; 
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A comparison of the third and fifth columns in the table above 
shows that in almost every instance the cheese made from skim- 

milk gave a larger yield than there would have been if the cheese 

had contained the same proportion of water as cheese made from 

normal milk; and a comparison of the fourth and sixth columns 

shows that this difference of yield was due to water retained. 

The excess of water in the skim-milk cheese varied from 0.32 to 

1.10 pounds for the cheese made from 100 pounds of milk. In the 

cheese made from milk containing cream, the average amount of 

moisture was about the same as in cheese made from normal milk, 

though, as will be seen, the variation of water in the individual 

cases was very marked. In two cases, the cheese contained less — 

water than cheese made from normal milk; in the other case, the 

moisture was considerably in excess. Theoretically, the loss of — 

yield by skimming milk should equal the amount of fat removed 

plus the amount of water which this fat would retain in the cheese; 

but, owing to the fact that an excess of water is retained, the 
actual difference is not usually equal to the theoretical 

difference. 

Tue INFLUENCE OF Skimmine Mitk anp Appinc Cream Upon THE 

RELATION OF Fat in Mix To YIELD or CHEESE. 

Pounds of cheese | Pounds of cheese 

Pounds fat i200 eee te” | torcuspouniel | coowatet made | Ber eenk wate 
pounds of milk. fat in milk. from 100 pounds 

of milk, pound 9 nae 

*2 40 10.00 4.16 8.90 3.70 

*2 90 9.35 3.22 8.50 2.93 

*9 95 9.10 3.08 8.75 2.97 

3.520 9.41 2.94 8.82 2.75 

“32D 9.80 3.02 9.48 2.92 

73.65 10.20 2.87 nk Obes 2.90 

#3 80 11.47 3.00 10.84 2. 

t4.22 LEA 8 2.63 10.81 ye 

5.70 14.16 2.48 13.55 2. 

$6.00 13.30 2 29 14,17 2. 

* Partially skimmed. +t Cream added. 

— 2 . =a, . 
“t a 7, =< oe OS le Vee ae 
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The data in the table above indicate that a pound of fat in 

skim-milk will make more cheese than a pound of fat in normal 

milk, while the reverse is true of milk containing added cream. 

This is a necessary consequence, since, in skimming milk, little 

but fat in the way of solids is removed and the casein is 

present, relative to the fat, in larger amount than in normal wilk 

and, in addition, the cheese made from skim-milk retains, 1s a 

rule, more water than cheese made from normal milk. ence, in 

skim-milk cheese, we have for every pound of fat more casein 

and more water than in case of normal miik cheese. In the 

case of cheese made from milk containing added cream, there 

is less than a. normal amount of casein relative to the fat. 

6. Summary of Results Relating to the Influence of Skimming 

Normal Milk and Adding Cream to Normal Milk upon 

the Manufacture of Cheese. 

(ist.) Loss of milk-solids: 

With skim-milk, the per cent. of milk- solids lost in the whey 

in cheese-making was greater than with norm:l milk; while 

the loss of milk containing added cream was less than with normal 

milk. The per cent. of fat in the skim-milks yayied from 2.40 to 

— 3.80. 

(2d.) Loss of fat: 

The proportion of fat lost in case of skim-milk was greater 

than that lost in case of normal milk made into cheese under the 

same conditions; while the proportion of fat lost in vase of milk 

containing added cream was less than in case of normal milk. 

The largest amount of fat in the milk containing added cream 

was 6 per cent. 

(3d.) Loss of casein and albumen: 

There was practically no difference in the results obtained, 

whether skim-milk, normal milk, or milk containing added cream 

was used. 

(4th.) The composition of cheese: 

Cheese made from skim-milk contains more casein and water 

relative to the fat than does cheese made from normal milk. 
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Cheese made from milk containing added cream contains less 

‘casein relative to the fat than cheese made from normal milk, — 

and the tendency is also to a retention of less water relative 

to the fat. : & 

(Sth.) The yield of cheese: 

When milk is skimmed, the yield of cheese from 100 pounds of . 

milk is diminished at least by the amount of fat removed and 

generally somewhat more according to the amount of water 

retained. When cream is added to milk, the yield is increased at 

least by the amount of fat added and generally more, av cording to 

to the amount of water retained. | 

XIV. COMPARISON OF THE CHEDDAR AND STIRRED- 

CURD PROCESS OF CHEESE-MAKING.* 

The table below gives a general summary of the results secured | 

in making twenty comparative experiments witi the Cheddar and 

- 

‘ 

stirred-curd processes: 

2, | g88 | $2, | Se ogeeuee 34 B oc o = so ® 
a Sor Sge acti 3.8 
Ron 3 8 woe 4 Say a 

ou use aa Pato PES 
Se 2) Zi j 

os So Soh | Baee | Bega 
5 Bae a8 | e583 | B3eq a A a a arRe | ghee 

Cheddar process: : Ras 
DOTA SS Sa Sere Began Eee ed 6.12 93731 9:60 1) See 2.53 
CATEALCSE feta elector 12.10 24.67 TL 76 4,26 2.78 a 

PAVOGTALOG. yc'ok we suns 8.255} 24.01 | 101 Sayre 26640" 4 

Stirred-curd process: 
2 bee Sy aN BG ARN A 6.35 23.37 9.40 3.19 2.53 

Gregnest. sd oie ve ws 4. 13.16 25.00 iN ae 4.37 2.87 
Average S05" x,t 8.52 | 24.85 | 10.11 | 3.65 2.65 

The results of the season’s work, when averaged, show very 

little difference between the results secured by the (~heddar and 

stirred-curd processes. On account of extra water retained, there 

* For details of experiments, see Bulletins 43, 45, 46, 47, experiments, 9, 10, 19, 20, 31, 32, 35, 36 * a 

41, 42, 45, 46, 52, 53, 62, 63, 68, 69, 87, 88. a 
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is a slight difference in favor of the Cheddar process which can~° 

-be expressed by saying that, according to our results, the Uheddar 

process would make about two pounds more of cheese than the 

_ stirred-curd process for 10,000 pounds of milk. No difference was 

noticed in the quality of the cheese produced by the two 

processes. : | 

XV. COMPARISON OF ORDINARY AND HIGH TEMPERA- 

TURES IN HEATING CURD.* 

Two sets of experiments were made in June to compare the 

effect of using a temperature of 106 degrees F. in heating curd 

upon the loss of milk-constituents, yield and quality of cheese. 

‘The general results are stated below: 

Pie Eri 22 , OS oon. ae | fch | etd | Soha | 92s 
Se be PSE eae | PS ga ee 
we |. bees). Bs.) See | Bes 
HO Bae noe ng ,d NOS 

om Sea | Eee | Bess | #eee 
fas in} R, oO Ry 

aa | ¢ é ene lee 
Temperature of 100°F. 6.93 24.02 9.94 3.50 2.65 

Temperature of 106°F.| 8.93 | 24.38 9.74 3.40 2.63 

The results point to the conclusion that at the higher tempera- 

ture, there is a slightly greater loss of milk-constituents and a 

somewhat decreased yield of cheese. In quality, the cheese made 

at the higher temperature showed imperfect flavor and lack of 

firmness in body. _ { 

* For details of experiments see Bulletin No. 45,;experiments 17, 18, 27, 28, 

57 
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i 
“XVI EFFECTS OF USING DIFFERENT AMOUNTS yi Sa 

RENNET.* ree 
s aa x 

The amount of nee extract used, was, in meme cases, three We 

and six ounces for 1,000 pounds of milk. The general results = 

- are # abion below: Dobage x 
? Sire " 

Ab Sam 28; 1 B88 >] 2g ais 
ne 2 a gs 33h Lael 5, Ne tas. ne Soe Sq Foca Beier, 
oa =| a-6-| are te Mion SA 
ae SEs who: | BAew BHO 
#8 icc! mn oS 33 3 > 305: aa 
on Sum Bee gaug BS 35 ake 
84 Sa A 5 AA Seas | Salah yy 
ro oa Ay py Ay as 

KE SALT OR eT OE SI IR OE TD TD vat Bt, ea mex 
Ordinary amount of i i 
‘rennet used : RE OEE 
HESARG Ch pias Ni reels (OOO Gl nee ae 9.68 3.51 2 B25 a 
Greatest: io... 503). 9.801), 94.69] 411.80 4.671) SOU am 
PAVOTAGE lise oe ech Tete Me, 2B yaBoi 1M ure 3.98 B74 

Double amount. of ren- a 
net used : Ag 

east: his) ore sa hb e6l A Ab Oe 3,54 2.60 
TTOALESty i We keie soe Lah BO 25.00 12:10 4.60 2.87) 
UN VIOL EO Boys. a's ainke 8.17 |. 23.65). 10087 4.00 2.72 

ig a pound of fat in the milk. The actual ‘yield 9 was a eile 

aes when the larger amount ae rennet was aa but es) was 

‘stances, the use of an extra large ona of rennet is not fir 

with any advantages as regards yield of cheese. The use| of : a 

large amount of rennet appeared to hasten the ripening of ‘t 

cheese. 

49, 50, 51, 60, 61, 70, 71, 72, 89, 90, 105, 106. 
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XVI EFFECTS OF CUTTING CURD IN HARD AND IN 

SOFT CONDITION.* 

When the curd was cut in “soft condition,” the cutting was 

done very soon after the milk coagulated and considerably sooner 

than is done in ordinary practice; while, for “hard” cutting, the 

coagulation was allowed to continue for some time longer than is 

done by most cheese-makers. It is not possible to describe the 

difference more definitely. The general results secured are pre- 

sented below: 

; . (0) 

we Sor Sau Pod y a 
oa sa wo aA OR woe 
sh SLD ong Ome F OHO 

fe Baa | eee | sage | seam 
ae Ee Sg2 | 5288 | S88q 

Curd cut soft: 
USOT eget Rea ai 5.00 93.14 9.05 3.04 2.60 

Crreatest iio. eae. 10.00 94.46 11.55 4.47 2.81 
Average Sia ky CRA 7.60 23.98 10.50 3.89 Dit 

Curd cut hard: 
Breda eh ee Lt. 5.00 23 AL4. 9.74 S47 2.54 
preatest.). ou... e's. 8.72 24.84 12.00 4.66 2.89 
BAVOUAP OE! Oo. tis wis os P65 °) Vlas baer 1067 3.97 2.72 

The difference of loss in manufacture was slight. The hardest 

curd tended to retain a little more water. The results show 

practically no other difference. 

XVII. EFFECTS OF CUTTING CURD COARSE.§ 

When the curd was cut less fine than usual, the proportion of 

loss in manufacture was less than when cut more fine. ‘The yield 

was increased by coarse cutting, owing to the retention of a larger 

amount of water than usual. Owing to the excess of moisture 

retained, the cheese made from curd cut coarse was salvy. 

‘ * For details of experiments, see Bulletins 43, 45, 46, 47, experiments 4 13, 14, 15, 16, 25, 26, 33. 

34, 49, 50, 54, 55, 58, 59, 67, 68, 83, 84. 

§ For details of experiments, see Bulletin No. 46. part 2, experiments 58 and 59, 
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‘Per eent. of 
fat in milk 

|} lost in 
whey. 

Curd cut coarse ...... 5.00 

Curd cut ordinarily 

LY siete Tapia a a LAG 8.00 

Per cent. of 
casein 
and albu- 
men in 
milk lost 
in whey. 

24.15 

24.31 

XIX. THE EFFECTS OF TAINTED 

Pounds of 
cheese 

Pounds of 
water re- 
tained in 

MANUFACTURE OF CHEESE.* 

Pounds of 
cheese 
made for 
one pound 
of fat in 
milk, 

285): 

2.68 

MILK UPON THE 

The term “tainted” is usually applied to any milk that gives 

_ off any odor other than that belonging to normal milk. In regard 

to cheese-making, we should make a distinction between differ- 

ent kinds of tainted milk. Milk may be exposed to and absorb 

odors which do not in any way affect the cheese-making, that is | 

which do not cause floating curd and increased loss in manufac- 

ture, and which may produce cheese of good quality. For exam- © 

ple, the absorption by milk of traces of such an odor as that of 

spirits of turpentine would in no way affect the loss of milk-con- 

situents in cheese-making, and, under ordinary conditions, the 

volatile compound would be completely driven out at the tem-~ 

perature used in manufacture, so that the quality of the product 

would not necessarily be injured. On the other hand, if milk is 

exposed in the presence of putrefying animal matter, the absorp- 

tion of odors will be accompanied by absorption of bacteria which 

will work such changes in the milk that, during the process of 

cheese-making, there will result floating curd, large losses of 

milk-constituents and an inferior cheese-product. In connection 

with cheese-making, we should, therefore, distinguish between — 

tainted milk caused by the absorption of a mere odor and that 

caused by absorption of odors which are necessarily accompanied 

by deleterious bacteria. Of course, any abnormal odors are unde- 

sirable in milk, but there is a wide difference in respect to their 

* For details, see Bulletins 46 and 47. experiments 41-45, 62-72, 
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source and effects, and some general distinction like the above 

should be recognized. 

In the July experiments at the Station, a portion of the milk 

used was obtained some distance from the Station and the per- 

son who furnished it failed to follow the instructions given in 

regard to preparing the milk for shipment. The milk was put 

warm into imperfectly cleaned cans and was then shipped at 

onee. In the warm weather then prevailing, seriously tainted milk 

was the inevitable result. In the factory experiments made ‘in 

September, the work was done at a factory where the cows were 

liberally fed on the refuse of a corn-canning factory and this 

food was more or less fermented and sour. The tabulated state- 

ment below gives the average results of these experiments and also 

the average of the other experiments made in the same months 

with milk in good condition: 

q aay o> 6 DW oodqg 

38 378 om ad SIE 8 am 
8 ad oD Sas 2O# 

sa SRD RCE Lea priate ci nulc s 
0.8 SA4 ay O Gey 4 OD i eee 
+4 . S42 odo Go RS One +7 62D por ee ANE op ish 

§.2 Be5 Sot eam Sod. 
f= pss aso Neate gS so 
BS Fe ° o's 2a oes cae efas | S888 

. . | - . > 

Milk tainted......... | 9.54 24.29 9.92 3.66 2.60 

Milk in good condition., 8.15 | 23.71 | 10.55 3.82 2.72 

Making necessary allowance for difference of fat in milk, differ- 

ence in water retained in cheese, etc., the results show that the 

tainted milk gave, for 100 pounds of milk, about one-half pound 

less of cheese. 

XX. EFFECTS OF SHUTTING UP WARM MILK IN CANS 

AND COOLING UPON MANUFACTURE OF CHEESE.* 

In these experiments, about 100 pounds of night’s milk were 

placed warm in closed cans and cooled immediately to about 50 

degrees F. This was held over night and on the following 

morning was mixed with about 150 pounds of milk that had 

been kept in open vessels and similarly cooled. In each ease, 

* for details of experiments, see Bulletin 46, experiments 73, 77 and 91. 
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control experiments with milk that had been stored in open 

vessels and cooled were made side by side with the other 

experiments. 

The averages of the three sets of experiments are given below: 

ay as 3 o> ash a 
38 hey oF 580 BB 
aa sad es 2s 2 
Sie 52 Sada | 338 38 3.8 w 88 ap rope ES q wicied 
3B see oc © S85 om'6 
ats ge8 Sos | 89% eae 
oH cae BUS | 88.4 | Bye o_ wos io] ities” on 

BE Sao | S88 | SSSa | SaBE 

Milk shut up incans..| 6.65 | 23.30) 10.88 3.96 2.69 

Milk kept in open cans.| 7.30) 238.74 | 10.75 4.04, 2.70 

The milk that was shut up showed slightly less loss in manufac- 

ture. The yield of cheese for a pound of fat in milk shows prac- 

tically no difference in the results. There was no perceptible 

difference in quality. The results can not be regarded as conclusive, 

since the work was done when the weather was cool, and the 

milk was produced by animals in perfect condition as regards 

food, care, surroundings, etc. 

XXI. EFFECTS OF EXPOSING MILK TO FOUL ODORS 

UPON MANUFACTURE OF CHEESE.* 

In one case, the milk was placed in vessels that had been imper- 

fectly cleaned and was left exposed in the stable over night. 

This treatment resulted in a marked development of acid, with 

little taint, and the results were an increased loss of milk-constitu- 

ents, a yield that was fair, owing to the large amount of water 

retained, and a very poor quality of cheese. 

In another case, the milk was exposed in clean vessels over 

night to foul odors arising from excrements, and, in another case, 

to fumes of tobacco smoke. The weather was cool and the results 

did not show increased loss. Little or no taint was developed in 

the cheese. The results must be regarded as not conclusive for 

general conditions, since the weather was cool and the conditions 

were not all favorable for the production of bad results. 

* For details of experiments, see Bulletin 47, experiments 75, 93, 95. 
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w * 

XXU. EFFECT OF AERATING MILK BY SEPARATOR.* 

The aeration of tainted milk did not result in an increased yield - 

of cheese, but the quality was much improved. When unaerated 

milk ef good quality was made into cheese beside milk that had 

been aerated by separator, the latter made a smaller yield of cheese, 

‘but the quality was perfect. 

XXII, GENERAL SUMMARY OF THE RESULTS OF ALL 

THE EXPERIMENTS IN CHEESE-MAKING MADE DURING 

THE SEASON OF 1892. 

1. Latent of Investigation. 
1. Number of experiments made: 

There were fifty experiments made at five different cheese 

factories and fifty-six experiments at this Station, the total number 

being 106. . 

2. Amount of milk used and of products made: 

a. In all, there were used in the experiments 214,684 pounds of 

milk, of which 200,554 pounds were factory-milk. 

-b. There were produced 21,7381 pounds of cheese and 192,953 

pounds of whey. . 7 

3. Amount of chemical work done: 

Of direct estimations, there were 3,574; of indirect estimations, 

892, making a total of 4,466. 

2. Conditions of Manufacture. 
1. Amount of rennet-extract used: | 

The amount of rennet-extract used for 1,000 pounds of milk 

varied from one and three-fourths to nine ounces and averaged three 

and one-third ounces. 

2. Temperature of milk when rennet was added: 

The temperature of the milk when the rennet was added varied 

from 82 degrees F. to 90 icone F. and averaged a little over 

84 degrees F. 

3. Time required for rennet to coagulate milk: 

When the milk was in normal condition, the time of coagulation 
varied from eleven to forty minut’ and averaged over twenty 

minutes. 

* For details of experiments, se Bulletin 4%, experiments 80, 94, 96. 
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4, Temperature to which curd was heated: 

The average degree of temperature to which the curd was 

heated after cutting was between 98 degrees and 99 degrees F. 

5. Time from cutting curd to drawing whey: 

The time that passed between cutting the curd and diene the 

whey, varied from one to over four hours and averaged about two 

hours and fifteen minutes. 

6. Time from drawing whey to putting in press: 

The time that passed between drawing the whey and putting 

the curd in press varied from one to over four hours and averaged 

about two and one-half hours. 

7. Time occupied by operation of cheese-making: 

The time occupied by the whole operation of cheese-making 

varied from three to over nine hours and averaged nearly seven — 

hours. 
3. The Composition of Normal Milk. 

1. Pounds of solids in 100 pounds of milk: 

The milk-solids in 100 pounds of milk varied during the season 

from 11.47 to 18.91 pounds and averaged 12.66 pounds. 

2. Pounds of fat in 100 pounds of milk: 

The fat in 100 pounds of milk varied during the season from 

3.04 to 4.40 pounds and averaged 3.70 pounds. 3 

3. Pounds of casein and albumen in 100 pounds of milk: 

The casein and albumen in 100 pounds of milk varied during 

the season from 2.53 to 3.76 pounds and averaged 3.14 pou 

4, Pounds of casein in 100 pounds of milk: 

The casein in 100 pounds of milk varied during the season from 

1.93 to 3 pounds, and averaged 2.48 pounds. 

5. Pounds of albumen in 100 pounds of milk: 

The albumen in 100 pounds of milk varied during the season 

from 0.55 to. 0.86 pounds, and averaged 0.66 pounds. 

6. Relation of casein to albumen in normal milk: 

For each pound of albumen in the milk, the casein varied during 

the season from 2.6 to 4.9 pounds and averaged 3.76 pounds. 

7. Relation of fat to casein ‘and albumen in normal milk: 

a. For each pound of casein and albumen in the milk, the fat — 

varied during the season from 1.07 to 1.33 pounds and averaged _ 
1.20 pounds. 



New York AgricutturaL Experiment Station. | 457 

b. When the fat in the milk increased, the casein and albumen 

‘increased also but not in the same proportion, as a rule; that is, 

the milk rich in fat contained somewhat less casein and albumen 

in proportion to its fat than did the milk poorer in fat. 

8. Relation of fat to casein in normal milk: 

a. For each pound of casein in the milk, the fat varied from 

1.35 to 1.74 pounds and averaged 1.50 pounds. 

b. Taking the average of the entire season’s results, the casein 

in the milk increased in just the same proportion as the fat, when . 

the latter increased. The casein averaged two-thirds of the fat 
in amount. . 

9. Relation of fat to casein and albumen in skim-milk: 

In milk, from which a portion of the fat had been removed, 

there were never more than 1.09 pounds of fat for. one pound of 

casein and albumen, while in most cases, there was less than 

one pound of fat for one pound of casein and albumen. The 

greater the amount of fat removed from normal milk the smaller 

was the amount of fat left, relative to the casein and albumen. 

10. Relation of fat to casein in skim-milk: 

In milk, from which a portion of- the fat had been removed, 

there were never more than 1.35 pounds of fat for one pound of 

casein , while, in most cases there were less than 1.3 pounds of 

fat for one pound of casein. The greater the amount of fat 

removed from normal milk, the smaller was the amount of fat left, 

relative to the casein. 

11. Relation of fat to casein and albumen and to casein in 

milk containing added cream: 2 

The greater the amount of fat added to normal milk, the greater 

became the amount relative to the casein and albumen together 

or to the casein alone. 

12. The relation of fat to casein and albumen in milk as a 

basis for distinguishing normal milk from skim-milk: 

The results secured indicate that, in the case of mixed milk of 

herds of cows, the milk has been skimmed, if it contains less Ye ire 

1.05 pounds of fat for one pound of casein and albumen. 

58 
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| Mins ee 
13. The relation of fat to casein in milk as a basis oe asta, 

guishing normal milk from skim-milk: 

According to the results secured, we should be sustified 4 in saying 

that, in the case of mixed milk of herds of cows, the milk has been : 

skimmed, if it contains less than 1.3 pounds of fat for one Pee of 

casein . 
4. Composition of Whey. 

1. Pounds of edie in uy pounds of whey 

season from 6.43 to 7.55 pounds snd averaged 6.92 ae 

2. Pounds of fat in 100 pounds of whey: 

The amount of fat in 100 pounds of whey varied during they 

season from 0.22 to 0.52 pounds and averaged 0.34 pounds. 

3. Pounds of casein and albumen in 100 pounds of whey; 

The amount of casein and albumen in 100 pounds of whey 

varied during the season from 0.67 to 1.07 pounds, and averaged 

0.85 pounds. So far as could be determined indirectly, the amount _ 

of casein in the whey averaged about 0.15 pounds and the amount 
of albumen about 0.70 pounds. . 

5. The Composition oF Green Cheese made from Normal Mith. 

a Pounds of water in 100 pounds of green cheese: 

The amount of water in 100 pounds of green cheese varied 

during the season from 33.50 to 42.90 pounds, and averaged 36. AG. 

pounds. It was the most variable constituent of the cheese: 

2. Pounds of fat in 100 pounds of green cheese: 

The amount of fat in 100 pounds of green cheese varied 

during the season from 30.84 to 37.24 pee and averaged mi oe 3 

pounds. Ke 

3. Pounds of casein and albumen in 10) pounds of green cheese: 4 ee 

The amount of casein and albumen in 100 pounds of green in 

cheese varied during the season from 22.11 to 26.10 pounds, and_ ss 

averaged 24.25 pounds. | ee 

4. Pounds of casein in 100 pounds of green cheese: $ 

The amount a casein (insoluble in ie in 100 Ba of 

and averaged 22,68 pounds. 
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5. Pounds of soluble casein and albumen in 100 pounds of 
green cheese: | 

The amount of soluble casein and albumen in 100 pounds of 

green cheese varied during the season from 0.41 to 2.66 pounds, 

and averaged 1.57 pounds. The albumen probably did not 

exceed 0.10 pounds in amount. 

6. Relation of fat to casein in cheese made from normal miik: 

For each pound of casein in the cheese, the amount of fat 

varied from 1.27 to 1.56 pounds, and averaged 1.42 pounds. 

7. Relation of fat to casein in cheese made from skim-milk: 

In no case was the cheese made from skim-milk found to 

contain over 1.27 pounds of fat for one pound of casein. The 

ratio of fat to casein decreased from 1.27 downward in proportion 

to ihe amount of fat removed from the normal milk. 

8. Relation of fat to casein in cheese made from milk contain- 

iny added cream: 

_ For each pound of casein in the cheese the amount of fat 

: varied from 1.58 pounds upward, according to the amount of fat 

added to the normal milk. ! 

4, The relation of fat to casein in cheese as a basis for distin- 

_ guishing whole-milk cheese from skim-milk cheese: 

Be According to the results secured in our season’s work, we should 

be justified in saying that, in the case of cheese made from 

__ the mixed milk of herds of cows, the cheese has been made from 

__ gskimnmed milk, if it contains less than 1.30 pounds of fat for one 

pound of casein. 

6. Loss of Milk-Constituents in Cheese-making. 

1. Loss of miik-solids in cheese-making: 

a. The amount of milk-solids in 100 pounds of milk that was 

lost in the whey in cheese-making varied during the season from 

5.81 to 6.83 pounds, and averaged 6.21 pounds; this was equivalent 

_ to from 43.57 to 54.73 per cent. of the solids in the milk, with 

an average of 48.60 per cent. 

is b. The per cent. of the solids in the milk lost in the whey 

diminished as the season advanced. 

» 
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2. Loss of fat in cheese-making: 

a. The amount of fat in 100 pounds of milk that was lost in 

the whey in cheese-making varied during the season from 0.2) 

to 0.50 pounds, and averaged 0.31 pounds (nearly five Gunces); this 

was equivalent to from 5 to 18 per cent. of the fat in the milk, 

with an average of 8.38 per cent. 

b. The proportion of fat in milk that was lost in cheese-making ~ 

was entirely independent of the amount of fat in the milk. The 

varlat‘ons in loss were due either to the condition of the milk 

or to some special conditions employed in manufacture. 

3. Loss of casein and albumen in cheese-making: 

a. The amount of casein and albumen in 100 pounds of milk 

that was lost in the whey in cheese-making varied dismy the 

season from 0.61 to 0.94 pounds, and averaged 0.75 pounds (twelve 

ounces); this was equivalent to from 20.48 to 25 per cent. of the 

casein and albumen in the milk, with an average of 23.99 per 

eent. | 

b. The proportion of casein and albumen lost in cheese-making 

was, in general, very uniform and was little influenced by varia- 

tion in the conditions of manufacture. 

6. We can not state results based upon definite data, but it is 

probable that in 100 pounds of milk, less than 0.10 pounds of 

albumen is recovered in cheese and that somewhat more than 

0.10 pounds of casein goes into the whey. 

7. Influence of Composition of Milk on Composition of Cheese. 
1. The influence of fat in milk on composition of cheese: 

In cheese made from normal factory-muk varying from three to— 

4.40 per cent. of fat, there was a slight tendency for the fat to 

increase when the fat increased in the milk, but the inerease of — 

fat in the cheese was very irregular and slight, as compared with— 

the increase of fat in the milk. Green cheese made froin factory- 

milk should contain from thirty-two to thirty-six pounds of fat 

in 100 pounds of cheese. 

2. The influence of casein and albumen in milk on composition 

of cheese: 3 

Green cheese made from factory-milk should contain from — 

swenty-two to twenty-five pounds of casein and albumen in 100 
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pounds of cheese. There did not appear to be any definite rela- 

_ tion between the amount of casein and:albumen in normal milk 

and the amount of casein and albumen in cheese made from 

such milk. 

8. Influence of Composition of Milk on Yield of Cheese. 

1. Yield of green cheese from 100 pounds of milk: 

From 100 pounds of milk, there were made during the season 

from 8.47 to 12.44 pounds of green cheese, the average being 10.12 

pounds. | 

2. Tounds of milk required to make one pound of cheese: 

There were from 8.04 to 11.80 pounds of milk required to make 

one pound of cheese, 9.88 pounds being the ‘average. 

5. Amount of water retained in cheese made from 100 pounds 

of milk: 

The amount of water retained in the cheese made from 100 

pounds of milk varied during the season from 3.16 to 5.8-L pounds 

and averaged 3.70 pounds. 

4, Amount of fat retained in cheese made from 100, pounds 

of milk: 

The amount of fat retained in the cheese made from 100 

pounds of milk, varied during the season from 2.77 to 4.11 

pounds and averaged 3.39 pounds. The variation in the amount 

of fat retained in the cheese made from 100 pounds of milk 

followed very closely the variation of fat in 100 pounds of milk. 

5. Amount of casein and albumen retained in cheese made 

from 100 pounds of milk: 

The amount of casein and albumen Peta neil in the cheese 

made from 100 pounds of milk varied during the season from 

1.90 to 2.82 pounds and averaged 2.39 pounds. 

6. Influence of different milk-constituents in increasing yield 

of cheese: | 

When there was an increase of one pound of fat in the cheese, 

there was, at the same time, an increase of one pound of water in 

_the cheese and also an increase of about 0.60 pounds ‘nine and 

one-half ounces) of casein and albumen, taking the average of 

the season’s work. 
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7. Relation of fat in milk to yield of ereen cheese: 

Each poend of fat produced from 2.50 to 3.11 pounds of cheese, : 

the average for the season being nearly 2.75 pounds. 

9. Influence of Skimming Normal Milk and Adding Cream to 
Normal Milk upon the Manufacture of Cheese. 

1. Loss of milk-solids: 

a. The per cent. of loss of solids in making skim-milk into 

cheese was greater than when normal milk was used. 

b. The per cent. of loss of solids in making into cheese milk , 

containing added cream was less than when normal milk was 

used. 

2. Loss of fat: 

a. The proportion of fat in milk that was lost in making shim- 

a into cheese was greater than that lost in making noimal — : 

milk into cheese. 

b. The proportion of fat in milk that was lost in making into 

cheese milk containing added cream was less that in case of 

normal milk. 

38. Loss of casein and albumen: . 

The proportion of casein and albumen lost in cheese-making 

was practically the same, whether skim-milk, normal milk or 

milk containing added cream was used. 

4, The composition of cheese: 

a. Cheese made from skim-milk contained more casein and — 

water relative to the fat than cheese made from normal — 

milk. . 

b. Cheese made from milk containing added cream contained 

“less casein relative to the fat than cheese made from normal milk, 

and there was also a tendency to retain less water relative to 

the fat. 

5. Yield of cheese: 

a. When the milk was skimmed, the yield of cheese from 100 . 

pounds of milk was diminished, at least, by the amount of fat 

removed and generally more, according to the amount of water 

_ retained. 
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b. When cream was added to normal milk, the yield was 

increased, at least, by the amount of fat added and generally 

more, according to the amount of water retained. 

10. Comparison of Cheddar and Stirred-cured Processes. 
i 1. Loss of milk-constituents: 
| The losses in manufacture were essentially the same by both 

| processes. 

6 eae _ 2. Yield of cheese: 

3 __ The Cheddar process retained in the cheese a little more water, 

on an average, and made a little more cheese, amounting to 

about two pounds more of cheese for 10, 000 pounds of milk. 

3. Quality of cheese: 

No difference in quality was perceptible in the cheese made by 

the two processes. 

11. Lffects of Using High Femperature im Heating Curd. 

1. Loss of milk-constituents: 

The higher temperature (106 degrees F.) caused a somewhat 

increased loss of milk-constituents in cheese-making. 

+ 2. Yield of cheese: 
Ss ‘The yield of cheese was diminished by use of higher tempera- 

was imperfect in flavor and lacking in firmness. 

ture. 

3. Quality of cheese: | 

. The cheese made by heating the curd at a high temperature 

| 

12. Hifects of Using Different Amounts of Rennet. 

1. Loss of milk-constituents: 

When double the usual amount of rennet was used, there was 

slightly greater loss of milk-constituents in manufacture. 

2. Yield of cheese: 

The yield was not quite as large in proportion to the fat in 

the milk, when the larger amount of rennet was used. 

3. Quality of cheese: 

The cheese made with the larger amount of rennet appeared at 

 the.end of one month to have ripened more than that made with 

less rennet. . 
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13. Effec ts of Cutting Curd i in Hard rae im Sofi Co nition. 

1. Loss of milk-constituents: A: 

The loss of milk-constituents in eau ta eae was ee 

the same whether the curd was cut hard or soft. 

2. Yield of cheese: 

The yield was the same in proportion to the fat in the milk. 

3. Quality of cheese: | 

The cheese was Hhactoalle the same in quality. 

: 14. Lffects of Cutteng Curd Coarse. 

1. Loss of milk-constituents: 

There was a smaller loss of milk-constituents when the curd 

was cut coarse. 

we 

2. Yield of cheese: | Bae ee 

The yield was decidedly greater, when the curd was cut fel 

owing to retention of an increased amount of water. 

3. Quality of cheese: 

The cheese was salvy, owing to excess of water retained. 

15. Hffects of Tainted Milk wpon Cheese-making. 

1. Loss of milk-constituents: 

The use, of tainted milk in cheese-making increased the loss of 

milk-constituents. 

2. Yield of cheese: 

One hundred pounds of tainted milk produced one-half pound 

es of cheese than did good milk. 

3. Quality of cheese: 

The cheese was inferior in quails, being imperfect. in flavor 

and loose in texture. 

16. Hffects of Retaining Natural Gases in Milk. 

1. Loss of milk-constituents: | 

The loss of milk-constituents was not increased. 

2. Yield of cheese: 

The yield was normal in quantity. ; 

3. Quality of cheese:. 

The quality was, in most cases, perfect. 

Sw 
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17. Lffects of Exposing Milk to Foul Odors. 

1. Loss of milk-constituents : 

Under the conditions employed, the loss of milk-constituents 

_ was not inereased, but the experiments must be regarded only as 

preliminary and the results are not conclusive for general 

conditions, : 
2. Yield of cheese: 

The yield was not affected. 

3. Quality of cheese: 

Té was difficult to find any taint developed in the cheese, and 

they were perfect in body and texture. 

18. Lffects of Aerating Milk by Separator. 

1. Loss of milk-constituents : 

The loss of milk-constituents was a little greater in the separated 

~ 2. Yield of cheese: | 

The separated milk gave a smaller yield of cheese. 
3. Quality of cheese: 

The cheese made from milk aerated by separator was perfect 

‘in every respect. 

19. Tabulated Summary of Results. 

1. Composition oF MiiK. 

In 100 Pounps ov MILK. 

Least. Greatest. Average. 

' | Pounds. Pounds | Pounds. 
TEMPO aiigl 0. Vidoes ole wie vig aie a « wi¥ys 86.09 | 88.58 87.34 
RETRO Ts e's Alege doco} Sal sn cle 8 toate e 11.47 13.91 12.66 

EOS SESS ae eae ae Tat ea ease 3.04 4.40 3.70 
Ge asein and albumen ........ 2... ..00040% 9.58 3.76 3.14 

Me aseln.... 6... "2 Fo ARR AVE Oe a 1.93 3.00 2.48 
Ee EI sai oS 8s oss we ae es alae hose ea 0.55 0.86 | 0.66 
PUPAL BSD, OCLC or ovis ece anise wes Salnseeraisiy 3 5.32 6.37 5.82 

-~ Pounds casein for one pound of albumen.. 2.60‘) 4.90 | 3.76 
- Pounds fat for one poundalbw’nandcasein..| 1.07 1.33 1.20 
Pounds of fat for one pound of casein .. 1.35 | 1.74 | 1.50 

59 



2. 

Be EV VVALOD Oily. sping eae ree ete 
Mage otal solids). .swiecci ss 

a Bahn sta eeinrayetan cise hate 5 
aati Casein and albumen ...... 
fa Casein j eeoeevecerereree ere ee eee 

Bs i % Albumen ceoereevere eevee ee ee 

2 Epuear ashy Ctr). ca. e/secrele 

3. 

PERV ALGE ea Gs ces: ave) ong aie tv ewe 
Maotal Solids. 0.025. YS: 
OT al ce nee Pa RRA ety abreat Ls 
Casein and albumen ...... 
Casein (insoluble) ........ 
Soluble casein and albumen. 
Mugar, ash, eto... 36. 

EONS ETC) an ral aR Pao ee 
otal Solids’ . ah << si ok ete 
PAB et. pie aie ee 
Casein and albumen ...... 
EAEB UU ara vee «0 SEIKO 
SApomrien..).), 6 hi. eee 
UAT, ASD, ‘ObG..)y so awe x 

She. a) Sie Ay 

. 

‘Pounds of fat for one pound of casein ... 

_ 4, Amount or MILK-consriruENts Lost IN CHEESE-MAKING. _ 

a ain 
t Gh tak 

+ ae 
wale 

CoMPosITioN OF Wine 2 Sata 

Least. Greatest. i 

Pounds. — i 

1.55 (ae 
0.52 | 

11. OF 

Pounds, 

92.45 
6.43 
0.22 — 
0.67 

5.39 coeoee eee 

Least. Greatest. 

Pounds. Pounds. 

33.50 | 42.90 
57.10 | 66.50 
30.84 | 37.24 
22.11 | 26.10 
20.67 24.37 a 
0.41 2. 66 | 
3.12} - 6274" 

1,28 1.56 | 

\ 

« 

Least. Greatest. 

Pounds. 

85.41 

6.83 

0.50 [xe 
0.94 hit ¥) 

” in ‘ cali 

ed Wee a | 
5.81 
0.21 
0.61 

Creare ww 0 2 

4.71 

. , 
-~ 4 i 

; / rey 
= Ts BBs 

; Amid 
ie Wn whet ik: 
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_ 5. Amount or MILK-consTITUENTS RECOVERED IN CHEESE-MAKING.. 
On 

RECOVERED IN CHEESE FOR 100 Pounps 
oF MILK. 

ay NF i s i Least. fevateate Average. 

Re ue Pea eos a! 
4 Ros Pounds. | Pounds. Pounds, 

SENS SaaS aaa Tate er ee eae 3.16 5.34 3.70 
Ne, RT Lia's dics finden oslo e a aie 5.31 Ried 6.48 

[SS ta a RO tas en ae ff 4.11 3.39 

epee and AlLDUMEN ..... ws sec cece cc es 1.90 2.82 Oy SG 

6. YIELD oF CHEESE AND WHEY. 

: Least. Greatest. | Average. 

‘s ‘ woe Pounder Nada Pounds, 
A Green cheese from 100 pounds of milk... 8.47 | 12.44 10.12 
a; Pounds of milk for one pound of green} 8.04 | 11.80 9.88 
Me oy ins ee whee tess ecaeas 
Pounds of whey from 100 pounds of milk.| 87.56 | 91.53 89.88 
3 Pounds of green cheese for one pound of 
E BI ao a ares gets nes WAP rao cute se aa 2.50 Be 2.75 

¥ 4 ees: 

3 — XXIV. COMPARISON OF DAIRY BREEDS OF CATTLE 

: WITH REFERENCE TO PRODUCTION OF BUTTER. 

a Several of the animals whose first period of Jactation was 

4 competed when the last annual report was made have not yet 

4 completed their second period of lactation, and it is, therefore, 

a impossible to present the results of the second period of lactation 

©) with any degree of fullness. On this account, it is thought best 

simply to present the tabulated results of individuals up to date 

and to reserve the discussion of data until a larger number of 

animals have completed their second period of lactation. This 

i'l enable us to give more complete and satisfactory results 

‘ and to avoid useless repetitions and qualifications that are neces- 

‘ee sarily associated with incomplete results. 

Ag stated in our last annual report, it was our design to use the 

Fate ; at 
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lactation in separating the cream for making butter. This was é 

carried out with many of the cows and the results were found to. y 

be very uniform for all breeds, individuals, stages of ‘actation, — 

ete. The loss of fat in separating rarely exceeded 0.08 pounds — As 

for 100 pounds of milk and the loss of fat in churning was often 

reduced to 0.03 pounds for 100 pounds of milk. It was, ihere- 

fore, possible to make butter and have a total loss of only 0.11 — 
AY 

\ 
i” 

pounds of fat for. 100 pounds of milk. This does not, ~ 
of course, include mechanical losses. As a result of our extendéd 

work, it was decided to use this common factor 0.11 p.unds to — 

indicate the amount of fat lost in making butter from 100 pounds © G 

of milk. It was only necessary, therefore, to know the amount 

of fat present in 100 pounds of milk in order to determine the 

\ 

: 

amount of butter that could be made from the milk. Whether : he 

this factor is exact or not for general work, it is uniform for — ra 

all the animals and for the purpose of comparison is entirely just 

to all. We shall present below data showing a comparison of ~ j 

results obtained by the deep-setting process, as described in a 

previous report, with results obtained ivy the separator, for the 

first period of lactation. Inasmuch as the results secured with 

the separator are more uniform and sinse the separator is rapidly — 

displacing other methods of creaming, we shall, nereafter, base — 

+ 
’ 

bs ar 

i 
' 

all our comparisons upon results obtained by the use of the my . 

separator. 7 ‘See 
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New York AQRICULTURAL EXPERIMENT STATION. 495 

XXV. TRADE-VALUES OF FERTILIZING INGREDI- 

ENTS IN RAW MATERIALS AND CHEMICALS, 

ADOPTED BY EXPERIMENT STATIONS. 
=—— 

1892. 1893. 
Cts. per | Cts. per 
pound. | pound. 

—_— | ——__. ___. 

ener aM MOMA SAILS OS iaie view cect tly a ee e's 174 17 
TPE MILGEALOS. i. oie Eee a's ale wae adele aed s 15 154 
Organic nitrogen in dry and fine ground fish, meat and 

blood, and in high-grade mixed fertilizers .......... 16 174 
Organic nitrogen in cotton-seed meal and castor-pomace.| 15 164 
Organic nitrogen in fine ground bone and tankage..... 15 15 
Organic nitrogen in fine ground medium bone and 
LUE USAR SES EW oe Ake a0 oc 12 12 

Organic nitrogen in medium bone and tankage........ 94 9 
Organic nitrogen in coarse bone and tankage.......... $ 7 
Organic nitrogen in hair, horn shavings and coarse fish 
Tact heh te has el tas sham op dint y ssa 4; she aSaipd 0 Si oY 7 7 

eepnoro acid, soluble in’ waters... 0.0 eee ees 74 64 
Phosphoric acid, soluble in ammonium citrate ....,.... 74 6 
Phosphoric acid in fine bone and tankage............. i 6 
Phosphoric acid in fine medium bone and tankage ..... 54 5 
Phosphoric acid in medium bone and tankage......... 44 4 

- Phosphoric acid in coarse bone and tankage........... 3 3 
Phosphoric acid in fine ground fish, cotton-seed meal, 

gastor-pomace and wood ashes....... .........e0e- 5 5 
Phosphoric acid in fine ground rock phosphate ........ 2 
Potash as high-grade sulphate, in forms free from 

muriates (chlorides) in ashes, etc..................- 54 54 
MIRE TEMICININU iT, Ale heals Wine sparing Sa eyes ede a e/alale ds 4d 44 
RPM ETAL Os G0) i. Sein catia Saas bie gncdeiee a Bie a's . 44 44 
Organic nitrogen in mixed fertilizers................. 17 174 
Insoluble phosphoric acid in mixed fertilizers.......... 2 2 

VALUATION OF FERTILIZING INGREDIENTS IN Foons. 

PRIICREMLO DOIN i (tis alcls desis 4 2h ait spate ale se ce 80 ciniele dee bree 174 
ENTIRE CAR thou ha RE A Pa Sevag Sil Pi 
RTE sau Sina 'y 5.8 scaediel « Wie adoai ay. aly) #4; Se wholes e FAG fa, hah 54 



496 REPORT OF THE CHEMIST OF THE 

96. Resutts oF ANALYSES OF CoMMERCIAL FERTILIZERS 

Composition of fertilizers as guaranteed by manufacturers, and 

t=) 

: ; 
Trade name or Locality where 

SORTS CTURER. brand. sample was taken.| 3A 
3s , 

$ 
mM 

Acme Fertilizer Co., Maspeth, L. I. ae ih fertilizer| Flatlands, L. I. 470 
o. 1. 

Acme Fertilizer Co., Maspeth, L. I. Acme _ fertilizer| Jamaica, L. I. 493 
No. 2. Flatlands, L. I. 459 

Parkville, L. I. 450 

Acme Fertilizer Co., Maspeth, L. I. poe potato fer-| Parkville, L. I. 451 
izer. 

H. J. Baker & Bro., 215 Pear] street, New York.} A A ammoniated| White Plains. 694 
super-phosphate. 

H. J. Baker & Bro., 215 Pearl street, New York.| Complete cabbage| Canarsie, L. I 478 
manure Parkville, L. I. 452 

H. J. Baker & Bro., 215 Pearl street, New York.| Complete potato} Queens, L. I. 542 
manure. Blackburn, L. I. 453 

Flatoush, L. I. 479 

H. J. Baker & Bro., 215 Pearl street, New York.| Pelican bone) Glens Falls. 800 
standard U.N.X 
L. D. fertilizer. 

H. J. Baker & Bro., 215 Pearl street, New York.| The Victor special} Cutchogue. 690 
fertilizer. 

PTE CRETE SBOE Me ot tae ee sie ee | —$————__——_—_—— j 

Bowker Fertilizer Co., Boston and New York. Ammoniated! Syracuse. 
bone. 

Bowker Fertilizer Co., Boston‘and New York. Carpenter’s spe-| Jamaica, L. I. 483 
cial for cabbage. 

Bowker Fertilizer Co., Boston and New York. Carpenter’s spe-| Jamaica, L. I. 484 
cial for potatoes. 

Bowker Fertilizer Co., Boston and New York. F # esh ground! Syracuse. 901 ‘ one. 

Bowker Fertilizer Co., Boston and New York. | Hill and drill. Scotia village. 824 f 
New Scotland. fie Sry 
Greenfield Centre. 797 
Spencer. 862 ve. 

——————_ ee ee er LY jh es 

Bowker Fertilizer Co., Boston and New York. | Potato phosphate.| Glens Falls, 806 oN 

7 " 

Bowker Fertilizer Co., Boston and New York. | Stockbridge’s} Albany. 
; celery manure, 



IN New YorkK STATE FOR THE SPRING OF 1892. 

New York AGRICULTURAL EXPERIMENT STATION. 497 

as found by chemical analysis. Estimated in parts per hundred. 

Guaranteed. 
Found. 

————— | f | ee 

Guaranteed. 
Found. 

—_—— ef | 

Guaranteed. 
Found. 

PHOSPHORIC ACID. 

Available. Insoluble. Total. 

eeeereresoee 

eeeeeeeeseove 

Potash 
soluble in 

water. De- 
termined as 

potash. 

9 to 10 
8.28 

_ 

5 to 6 
6.60 

EEC ee —_—_—____. 

Guaranteed. 
Found. 

‘ Guaranteed. 
Found. 

Guaranteed. 
Found. 

@eoeenercesece 

a | ee |. { — 

eeeeeeerseee 

eeeeeereevee 

eeeeeeresecee 

a | | _— 

Guaranteed. 
Found. 

ee en, 

Guaranteed. 
Found 4 

Guaranteed. 
Found. 

i, ff ee, | | 

- Guaranteed. 
Found. 

eeoeeeseeens 

see ceesereeee 

evreeereseces 6.50 to 7.50 
7.22 

a | | | | Se 

Guaranteed. 
Found. 

esos seseee 6.50 to 7.50 
7.10 

ee ee ee eS a ey (eee ee ————— 

Guaranteed. 
Found. 

_ Found. 

eeeererecere eeeeeeeesere 

Ce ee ea Se —_“—. 

Guaranteed. 

, nf . f —  | 

Guaranteed. 
Found. 

Guaranteed. 
Found. 

NITROGEN. 

Deter- Equivalent 
mined as to ammo- 
nitrogen. nia. 

3.80 to 4.10 4 to 5 
3.82 4.63 

4.95 to 5.35| 6 to 6.50 
4.34 5.26 

2 90 to 3.30 3.50 to 4 
3.41 3.76 

2.50 to 3.30 8 to 4 
8.12 3.78 

4,70 5.75 
5.01 6.08 

3.30 4.00 
3.80 4.60 

°1.65 2.00 
2.35 2.85 

8.20 4.00 
3.53 » 4,28 

1.65 to 2.50 2 to 3 
2.75 3.34 

4.50 to 5.35 | 5.50 to 6.50 
4.11 5.00 

8.70 to 450 | 4.50 to 5.50 
3.25 Me? acs tf! 

2.50 to 3.30 8 to 4 
8.35 4.06 

2.05 to 290! 2.50 to 3.50 
2.48 8.01 

2.05 to 2.90 | 2.50 to 3.50 
2.36 2.87 

4.50 to 5.35] 5.50 to 6.50 
4.43 5.38 

63 

-3.50 to 4.50 
4.42 

—<—<—<—<________. 
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Bowker Fertilizer Co., Boston and;New, York. 

Bowker Fertilizer Co., Boston and’ New York. 

Bowker Fertilizer Co., Boston and?New, York. 

Bowker Fertilizer Co., Boston and New York. 

Bowker Fertilizer Co., Boston and New York. 

Bowker Fertilizer Co., Boston and New York. 

Bowker Fertilizer Co., Boston and New York. 

) 

Bradley Fertilizer Co., Boston, Mass. 

Bradley Fertilizer Co., Boston, Mass. 

Bradley Fertilizer Co., Boston, Mass. 

Bradley Fertilizer Co., Boston, Mass. 

Bradley Fertilizer Co., Boston, Mass. 

» Bradley Fertilizer Co., Boston, Mass. 

\ goa 
Bradley ,Fertilizer Co., Boston, Mass. 

Exc SO] See WE, ee | 

pom (2583 

Trade name or 
brand, 

Stockbridge’s 
manure. 

Stockbridge’s 
special com- 
pound manure 
for potatoes. 

Stockbridge’s 
special com- 
pound manure 
for vegetables. 

Stockbridge’s 
special for 
cabbage. 

Stockbridge’s 
special for 
peas and beans. 

Super - phosphate 
with potash. 

Sure crop. 

Ammoniated dis- 
solved bone. 

B. D. sea fowl 
guano. 

Complete manure 
for potatoes. 

Extra fine ground 
bone with pot- 
ash. 

Farmers’ new 
method  fertil- 
izer. 

Fish and potash. 

New method. 

Locality where 
sample was taken. 

Jamaica. 

New Scotland, 
Albany. 
Glens Falls. 

Albany. 

Syracuse. 

Syracuse, 

Syracuse, 

Greenfield Centre. 
New Scotland. 
Scotia village. 
Spencer. 

Amsterdam. 

Amsterdam. 
Farmersville, 

Gravesend, L. I. 
Jamaica, L. I. 
Flatlands, L. I. 

Albany. 

Jamaica, L. I. 

Jamaica, L. I. 

Oran, 
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Ferrinizers, Erc.— ( Continued). 
— See 

NITROGEN. PHOSPHORIC ACID. Potash 

soluble in 

Deter- | Equivalent hd ater. De- 
mined as | to ammo- Available. Insoluble. Total. ermined as 
nitrogen. nia. potash. 

Guaranteed. | 3.35 to 4.10 4to5 DLO Cee Np stele cemiete dae 7to9 %to9 
Found. 8.49 4.23 7.88 1.94 9.82 6.50 

Guaranteed. | 3.30 to 4.10 4to5 WACO. Ou Auteey 3% ctoktiae 8 to 10 5 to 6 
Found. 4.17 5.06 9.74 2.33 12.07 6.15 

Guaranteed. | 3.30 to 4.10 4to5 GO Bee WY a eis cinelaietaes 8 to 10 5 to 6 
Found. 3.69 4.48 9.74 1.63 11.87 6.15 

Guaranteed. | 4.10 to 4.95 5 to 6  Bto6 Rael aes ni 6 to8 5 to6 
Found. , 5.53 6.71 5.08 3.38 8.46 5.06 

/ Guaranteed. 2to3 2.40 to 3.65 (Be he a ee A Liv chne eles «++ | 6.30 to 7.50 
Found. 3.07 3.78 10.37 3.80 13.67 6.38 

MIG ESATUCCO ol Boies soc cee || es edo fea 10 to 12 DEERE a eRe 12 to 14 1 to2 
Found. | cece eeeees beeen ee eeees 13.48 1.85 15.38 1.42 

Guaranteed. | 0.83 to 1.65 {to 2 8 to 10 rt ai ae 10 to 12 1to2 
Found. 1.49 1.91 8.76 2.39 11.15 1.30 

Guaranteed. | 1.65 to 2.50 2to8 7to9 GH oa RABI 8 to 10 1to2 
Found. 2.07 2.51 9.27 2 al 11.58 2.01 

Guaranteed. | 2.05 to 2.90 | 2.50 to 3.50 S LOMO ee es Reh 10 to 12 1.50 to 2 
Found. 2.06 2.50 10.28 1.78 12.06 1.86 

Guaranteed. | 3.70 to 4.10 | 4.50 to 5.00 SSORCOE LOW UNE Wine cicurels 10 to 12 7 to 8 
Found. 3.79 4.60 8.74 1.01 9.75 8.04 

Guaranteed. | 1.85 to270| 2.25 to 8.25 | .........00- AAS On dee 8 to 12 2 to 3 
Found. 1.82 2.21 7.81 8.30 11.11 2.65 

? Guaranteed. | 1.65 to 2.50 2 to 8 SLOVO MMIE LY siamla/art 'o sielandis 10 to 12 3 to 4 
4 Found. 8.20 8.88 9.85 1.39 11.24 3.99 

Guaranteed. 2to3 2.40 to 3.50 4 to 6 LG Wen Sate 6 to 8 4 to 6 
Found. 3.13 3.79 6.30 1.05 7.35 5.02 

Guaranteed. | 0.83 to 1.65 1 to 2 SILOM Oe on Be ciedn coune eke Patra eer, 2.1 to 3.02 
Bolsye 1.41 8.7 1.52 10.26 2.14 Found. 
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Bradley Fertilizer Co., Boston, Mass. 

Bradley Fertilizer Co., Boston, Mass. 

Bradley Fertilizer Co., Boston, Mass, 

Brown & Gilman, Philadelphia, Pa. 

Brown & Gilman, Philadelphia, Pa. 

Chemical Co. of Canton, Baltimore, Md. 

Chemical Co. of Canton, Baltimore, Md. 

Clark’s Cove Guano Co, New Bedford, Mass. 

Locality where 
sample was taken, 

Trade name or 
brand. 

Patent super-| Jamaica, L. I. 
phosphate of 
lime. 

Potato fertilizer. | Caryville. 
Brewster. 
Coleman’s§ tation 
Patterson. 

Potato manure. Jamaica, 

Special cabbage} Canarsie, L. I. 
manure. 

Special potato} Canarsie, L I. 
manure. 

Beker’s special) East Lansing. 
great corn and 
grass fertilizer. 

Resurgam guano.| East Lansing. * 

Atlas bone. New Scotland. 

Clark’s Cove Guano Co., New Bedford, Mass. 

Clark’s Cove Guano Co., New Bedford, Mass. 

Clark’s Cove Guano Co., New Bedford, Mass. 

Clark’s Cove Guano Co., New Bedford, Mass. 

Clark’s Gove Guano Co., New Bedford, Mass. 

Clark’s Cove Guano Co., New Bedford, Mass. 

Clark’s Cove Guano Co., New Bedford, Mass. 

Bay State ferti-| Altamont. 
1IZ6G Glens Falls. 

Defiance complete} Altamont. 
fertilizer. 

Great planet) Queens, L. I. 
“AA” manure. 

Great planet ‘‘B’’| Saratoga. 
manure. 

King Philip alka-| Altamont. 
line guano. Glens Falls. 

Utica. 

Sweepstakes po-| Glens Falls. 
tato manure.’ 

Unicorn ammoni-| Altamont. 
ated super-phos-} Glens Falls. 
phate. Utica 

number. 

Station 

732 
7 
722 
715 

477 

476 

912 

910 

78 

772 
810 

775 

2 

hee 



Ay 
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Fertimizers, Erc.— ( Continued). 

NITROGEN. PHOSPHORIC ACID. Patan 

en spe 7 

Deter- Equivalent WAC Sezer 
mined as to ammo- Available, Insoluble. Total. ter. ee a8 
nitrogen. nia. bel nie ant 

Guaranteed. | 2.50 to 3.30 3 to 4 8 to 10 2/t0rS 10 to 12 1.50 to 2.50 
Found. 2.67 3.23 10.76 1.20 11.96 3.21 

Guaranteed. ; 2.05 to290/ 2.50 to 3.50 DS COLLO es | Calbia cea ee sta 11 to 12 3.25 to 4.30 
Found. fee 2.57. <- 10.04. 1.53 11.57 3.37 

Guaranteed. | 2.70 to 3.50 | 3.25 to 4.25 Geto Siege ie cen osc aen. 8 to 11 6 to 7 
Found. 2.85 3.45 7.70 0.92 8.62 5.96 

Guaranteed. | 2.50 to 3.80 3 to 4 OATOUBT aes tremwiue s ea Redes: lace meee ekeevee 6 to7 
Found. 2.76 3.35 7.56 2.32 9.88 5.79 

Guaranteed. | 2.50 to 3.30 3 to 4 SEO Se ee oe aie Seat ibitglata lene cia wiclons 6 to 7 
Found. 2.57 3.11 7.62 2.44 10.06 Bed 

Guaranteed. | 0.83 to 1.65 1 to&2 FLORES Meath [le Seve usa eater aint iy iets tavehor cia 2 to 3 
Found. 1.70 2.06 8.82 1.76 10.58 2.30 

-_ Guaranteed. | 1.25t01.65| 1.50 to2 StU L a Nicba sc tecioe kaseul tee eae calle 2 to 3 
Found. 1.99 2.42 8.04 2.33 10.37 2.34 

Guaranteed. | ......... Bea rerety Sc ite et eee 11 to 15 1 to 2 1B) tol? ihe eae cies wate 
EDIRIICLMMIVUR Es circa elec oc cee ditivasees ; 11.80 2.39 PO-G9. LMA aaleremaras Paka 

Guaranteed. | 2.50 to 3.30 8 to 4 10 to 12 1 to 2 11 to 14 2 to 8 
Found. 2.90 3.52 9.98 0.49 10.4 1.938 

Guaranteed. | 0.83 to 1.65 1 to 2 6 to 8 2 to 4 8 to 12 2to3 
Found. 1.33 1.61 7.91 1.61 9.52 1.96 

Guaranteed. | 3.70 to 4.10 4.50 to5 7.50 to 9.50 1to2 8.50 to 11 50 7.50 to 10 
Found. 8.53 4.28 8.02 .80 8.82 8.52 

Guaranteed. |4.95to655| 6 to8 OOH ERE aay anv a OS SOR iar 7 to 9 
Found, 5.01 6.0 6.01 a 7.2 7.46 

Guaranteed. | 1.25 to 1.65 1.50 to 2 6.50 to 8 1 to 2.50 7.50 to 10 8 to 4 
Found, 35: 1.64 6.90 1.79 8.69 3.23 

Guaranteed. | 2.90 to 4.10 3.50 to 5 7 to 9 1 to 2 8 to 11 7.50 to 10 
Found. 8.45 4.19 7.60 1.48 9.08 7.18 

' Guaranteed. | 1.85 to 2.50 2.25 to 3 8.50 to 10 1.50 to 3 10 to 13 2.25 to 3 
Found. 2.43 2.95 9.70 0.82 10.52 2.33 



502 Report oF THE CHEMIST OF THE 

26. Resutts or ANALYSES oF CoMMERCIAL 

hi 
oO 
E be 

Trade name or Locality where 
pe Ee ee) brand. sample wastaken.| 8a 

Ss 
$ 
mM 

Clark’s Cove Guano Co , New Bedford, Mass. White ocak pure| Altamont. 776 
ground bone : 

E. Frank Coe, New York city. Alkaline bone. Millerton. 17 

E, Frank Coe, New York city. XXV ammoniated| Amenia. 723 
bone super-phus-| Mohawk. 
phate. 

E. Frank Coe, New York city. Excelsior guano | J amaica, Bak 495 

E. Frank Coe, New York city. High grade ammo-} Millerton. 718 
niated bone su-| Amenia. 724 
per-phosphate. | Glens Falls. 818 

E. Frank Coe, New York city. Potato fertilizer. | Millerton. 719 ; 

¥, Frank Coe, New York city. Red Brand excel-| Jamaica, L. I. 496 
sior guano. 

E. Frank Coe, New York city. Soluble bone. Mohawk. — 846 

Crocker Fertilizer and Chemical Co., Buffalo,| Am’oniated wheat] N. Hillsdale, 728 
Diy. and corn phos-| Farmersville. 871 

phate. Ithaca. 856 

Crocker Fertilizer and Chemical Co., Buffalo,| Ammoniated prac-| Ithaca. 855 
N. Y. tical super-phos-| Owego. 880 

phate. 

Crocker Fertilizer and Chemical Co., Buffalo,| New rival ammo-| N. Hillsdale. 730 
INS Y: niated super-| Farlin. 766 

phosphate. Ithaca. 854 
Farmersville. 872 

boas Fertilizer and Chemical Co., Buffalo,| Niagara. Ithaca. 857 

Crocker Fertilizer and Chemical Co., Buffalo,! Potato, hop and to-| N. Hillsdale. 729 
Nicks bacco phosphate.| Saratoga. 790 

Darling Fertilizer Co., Pawtucket, R. I. 

Danbury Fertilizer Co., Danbury, Conn. . 
Animal fertilizer, 
rat L.I. brand 

Bone meal. 

Mattituck, L.I. 

Bedford Station. : 

847 
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Fertivizers, Erc.—( Continued ). 2 

NITROGEN. PHOSPHORIC ACID. Potash 

eoluple ae 

Deter- Equivalent Nb’ ate Fa 
mined as to ammo- Availavle. Insoluble. Total. heals ae 
nitrogen. nia. P f 

Guaranteed. | 2.50 to 4.10 SS COL uD a Heranare ahr estate SEV du chats cel wie el biel 20 to 25 decd eleceee More 
Found. 3.46 4.20 6.07 10.90 1G. 97 pita! leswieceene Ra ete 

Guaranteed. | 0.83 to 1.65 PEtONe 9 to 12 2 to 3 11 to 18 1.60 to 2.20 
Found. 1.49 1.91 9.28 8.61 12.89 1.88 

Guaranteed. | 0.88 to 1.25 ito 1.50 % to.9 2 to 8 He AT aM 0.80 to 1.20 
Found. 0.78 0.95 9.64 8.37 13.01 0.81 

Guaranteed. | 3.30 to4 10 4to5 9 to 12 1 to 2 GR FAD BeBe pl 8.40 
Found. 8.64 4.41 9.22 1.53 10.75 3.67 

Guaranteed. | 2.05 to 2.90 2.50 to 3.50 9 to 12 2 to 3 11 to 13 1.60 to 2.20 
Found. 2.25 2.73 8.99 1.94 10.93 2.42 

Guaranteed. | 2.05 to 2.90 | 2.50 to 3.50 8 to 10 OMe bamlatents A) RAS a PCE EEE 6 to 7 
Found. 2.45 2.97 7.76 2.30 10.06 5.52 

Guaranteed. | 3.30 to 4.10 4to5 9 to 12 VWitors ey ee eee 6 
Found. 8.36 4.08 9.10 1.50 10.60 5.52 

4 Guaranteed. | ...... eet owas Seas 13 to 15 2 to 8 15 to 18 Benge Ce 4 
MOUNG we ved aaa lbh ets ¢ A 12.74 1.80 14.54 pea ey nial: Oh 

Guaranteed. | 2.05to 2.90 | 2.50 to 3.50 10 to 13 1 to 2 pe § sie Me 1.60 to 2.70 
Found. 2.20 2.67 11.55 2.59 14.14 271 

Guaranteed. | 0.83 to 1.65 1 to 2 8 to 10 1 to 2 9 to 12 1 to 2 
Found. . 1.45 1.76 LRH 2.68 10.27 1.60 

Guaranteed. | 1.25 to 2.05 | 1.50 to 2.50 10 to 12 1 to 3 Sarat Siptetnats 1.60 to 2.70 
Found. 1.59 1.93 10.01 1.06 11.07 1.56 

Guaranteed. | ..... Saye ie els ah iai ad atcreve'e! aleve 11.50 to 23 1 to 3 Sale pbhivas pteie APES eet 
eee V6 0 ONES Sa wiestAtd Liven citar atin 12.68 1.80 4: A8 hpi eae BOURNE ae 

Guaranteed. | 2.05 to 2.90 | 2.50 to 3.50 10 to 12 De OnSite es ciete ie ate 8.20 to 4.30 
Found. 2.60 Boo gy ha ks) 9.65 2.62 12.27 3.66/55 

Guaranteed. | 3.380 to 4.95 4 to 6 ATCOLG wun tn utile are ee Sula li ahtey ces Vienne 9 to 11 
Found. 3.81 4.01 5.90 2.62 8.16 9.16 

F Guaranteed. | 3.30t03.70| 4t04.50 | .........00. | cack pega hy 21.20 MP rr 
Hen See 4.39 9.36 13.56 Ded OD Fey tain aca te alates ‘Found. 
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Danbury Fertilizer Co., Danbury, Conn. 

Danbury Fertilizer Co., Danbury, Conn. 

J. H. Devin, Utica, N. Y, 

L. Eggers & Son, West Troy. 

L. Eggers & Son, West Troy. 

Ellsworth, Tuthill & Co., Promised Land, L. I. 

Ellsworth, Tuthill & Co., Promised Land, L. I. 

Ellsworth, Tuthill & Co., Promised Land, L, I. 

G. B. Forrester, New York city. 

G. B. Forrester, New York city. 

Great Eastern Fertilizer Co., New York city. 

Great Eastern Fertilizer Co., New York city. 

Great Eastern Fertilizer Co., New York city. 

Hallock & Duryea, Mattituck, L. I. 

Hallock & Duryea, Mattituck, L. I. 

: a 
| 3 

Trade name or Locality where - 
brand. sample was taken. oA 

nw 

$ 
mM 

XL fertilizer. Bedford Station. 709 

Tankage. Bedford Station. 711 

J. H. Devin’s| Deerfield. -883 
fertilizer. 

Novelty Bone| West Troy. 765 
Works’ ground 
bone. 

Novelty Bone| West Troy. 764 
Works’ phos- 
phate. 

No. 1 fertilizer. | Aquebogue. 681 

No. 2 fertilizer. Aquebogue. 682 

Special fertilizer. | Aquebogue. 650 

Crop forcer. sats Head Bay, 457 

Potato manure, Gravesend, L. I. 454 

General grain and| Mohawk. 848 
grass fertilizer. 

General garden| Hollis. 540 
special. 

Vegetable, vine| Mohawk. 849 
and tobacco 

fertilizer. 

Cabbage fertilizer.| Mattituek, L. I. 649 - 

Cabbage and cauli-| Mattituck, L. I. 645 
flower fertilizer 
No. 2. 
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Ferrtitizers, Erco.— ( Continued). 

NITROGEN. PHOSPHORIC ACID. Potush 

“aT soluble fee 
r ter. e- Deter- | Equivalent Ay ih dea 

mined as to ammo- Available. Insoluble. ee an 
nitrogen. nia. Pp y 

Guaranteed. | 2.05 to 2.90 | 2.50 to 3.50 8 to 10 eta cave Se tes 3 to 4 
Found. 2.58 8.11 10.22 AO 4.15 

Guaranteed. | 370 to 4.50} 4.50 to 5.50 | .......... PE beer 8 7 Re Se eee ieee ec kOsOO) “ATER soaks SAG Hie 
ound. 4.55 5.51 8.23 CUBS 0 Se 1B OGr ale amen i 

Sy, | |e eS | usted GB 

Guaranteed. | 2 50 to3.30 3 to 4 | 7to9 1 to 2 2 to 3 
ound, 8.58 8.75 8.86 1.81 92.78 

iat Pied | cad Lea isa 

Guaranteed. 8.30 ASN MMos eee eee hh eae ald aele opigeell & aka COP an romaine AL 
Found. 4.27 j 5.18 6.53 14.18 s oauenee aes 

Guaranteed. | 1.25 to 1.65 1.50 to 2 7 to 8 3 to 4 4 to 5 
Found. 1.92 2.38 8.72 6.32 8.08 

Guaranteed. 4.10 5.00 S200 mney ceiess aise s a 10.00 
Found. 3.98 4.83 7.90 0.94 11587 

Guaranteed. 4.10 5.00 £0006 HS aa wate’ 7.00 
Found. 5.18 6.29 3.50, 0.70 7.59 

' Guaranteed. 4.10 5.00 BOOS Uelaceeciee hare 10.00 
Found. 4.15 5.04 7.85 8.89 8.89 

Guaranteed. 5.75 7.00 RGN acre Parca 2.00 
' Found. 7.85 9.52 Ce Fae La remel mula a tare 7.07 

Guaranteed. 3.50 4,25 5.50 oa Unie ale ties 10.00 
Found, 4.90 5.94 8.00 Se AREAS 10.30 

Guaranteed. | 2.50 to 3.30 38 to 4 8 to 12 ito'3 2 to 4 
Found. 2.65 38.21 8.54 0.72 2.66 

Guaranteed. | 3.30 to 4.10 4to5 6 to 8 AO Ree 8 to 10 
Found. 8.65 4.43 6.28 0.37 9.12 

Guaranteed. | 2.05 to 2.90 | 2.50 to 3.50 8 to 12 1 to 8 3.25 to 4.30 
Found. 2.387 2.88 8.57 . 0.60 4.14 

ees Cee Se ae —_—_—____—_——__ eee 

Guaranteed. 4.10 5.00 6.50 Weatare & slvishe oath relent stares } 8.08 
Found. 4.00 4.85 6.44 ee ek coke 6.44 8.19 

Guaranteed. | 4.10 to 4.95 5 to 6 6to8 AIST SAP COLE Fie aCe cnn 6 to 8 
Found. 3.93 4.77 6.50 A BOP EAMES 6.50 7.16 

| 

64 
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Hallock & Duryea, Mattituck, L. I. 

Hallock & Duryea, Mattituck, L. I. 

T 
Hallock & Duryea, Mattituck, L. I. 

€ 

Hallock & Duryea, Mattituck, L. I. 

Hallock & Duryea, Mattituck, L. I. 

Isaac C. Hendrickson, Jamaica, L. I. 

Lister’s Agricultural 
Newark, 

Lister’s Agricultural 
Newark, N. J. 

Lister’s Agricultural 
Newark, N. J 

Litser’s Agricultural 
Newark, N. J 

Lister’s Agricultural 
Newark, N. J 

Lister’s Agricultural 
Newark, N. J. 

Lister’s Agricultural 
Newark, 

Lister’s Agricultural 
Newark, N. J. 

Lister’s Agricultural 
Newark, N. J. 

Lister’s Agricultural 
Newark, N. J. 

and 

and 

and 

and 

and 

and 

and 

and 

and 

and 

Chemical 

Chemical 

Chemical 

Chemical 

Chemical 

Chemical 

Chemical 

Chemical 

Chemical 

Chemical 

Trade name or 
brand. 

Cutchogue Club 
fertilizer. 

Hallock & Dur- 
yea’s No. 3. 

Potato fertilizer. 

Special garden 
fertilizer. 

Standard potato 
manure No. 1. 

Highgrade  ferti- 
lizer. 

Works,| Ammoniated dis- 
solved bone. 

Works,| Celebrated ground 
bone. 

Works, ore manure No. 

Works,| Harvest Queen. 

Works,| Increase ammoni- 
ated dissolved 
bone phosphate. 

Works, |f Pea fertilizer. 

Potato 
No. 1 

Works, manure 

Works,| Potato No. 2. 

Works,} Standard pure 
bone super-phos- 
phate of lime. 

Works, Uz. e super-phos- 
phate. 

* 

™ 

i| 
Locality where 5 | 

sample wastaken.| 8A , 
3S 

: g 4 
Vines 

Mattituck, L. I. 643 

Mattituck, L. I.. 646 

Mattituck, L. I. 648 

Mattituck, L. I. 647 

Mattituck, L. I. 644 

Jamaica, L. I. 485 

Schenectady. 827 

Amsterdam. 836 

Glens Falls. 808 

Amsterdam. 835 

Amsterdam. 834 

Jamaica, L. I. 494 

Troy. 787 

Chatham, 8380s 
Amsterdam. 

Flatlands, L. I. 463 

Amsterdam. 833 
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Guaranteed. 
Found. 

Insoluble. 

New York AGRICULTURAL KXPERIMENT STATION. 

PHOSPHORIC ACID. 

Total. 

507 

Potash 
soluble in 

water. De- 
termined as 

potash. 

Ce ee ee eee eee ee ES ee eee (i ee ey eee eee ee ee Se peek ee ee 

Guaranteed. 
¢ Found. 

Guaranteed. 
Found. 

Guaranteed. 
Found. 

ee ay 

eevee reseeee 

ay 

Ce | 

ase e eer eases 

eeoeereeerneoans 

eee a pe eeeeeetesies |) cased mieten sper | rE | ree eeeeanseieoimmpes | arses ieee apinsanectineerteee nase | woenapin-escersintiesteaiacaptieiotnin aatael 

‘ Guaranteed. 
Found. 

eee esenenene eeoereeeseees 

een eimai maees | nanan es | tine ans eestinencsnseiseeneae-esinenipene | whespsionpemtnpsesaaenendissiieaetiasiosssinpeans psn peyeeanentiiaeseonal eines 

Guaranteed. 
Found. 

Guaranteed 
Found. 

Guaranteed. 
ound. 

eens es- eevee 

eereereeseeees ee 

8 a Ete en ieee ee ee ee OO a AS, SR a a Fe Se aay Pe EL PaO  Ne  oee 

Guaranteed. 
Found. 

Guaranteed. 
- Found. 

Guaranteed. 
Found. 

Guaranteed. 
Found. 

Guaranteed. 
Found. 

Guaranteed. 
Found. 

Guaranteed. 
Found. 

- Guaranteed. 
* Found. 

NITROGEN. \ 

Deter- ; : Equivalent : 
mined as Available. 
nitrogen. to ammonia. 

4.10 5 8 
4.48 5.8 7.56 

1.65 to 2.50 2to3 7.50 to 10 
1.84 2.23 7.01 

3.30 4 8.00 
3.06 sya! 8.65 

8.30 to 4.95 4to6 11 to 13 
8.27 3.99 10.63 

3.30 to 4.10 4to5 7to9 
3.36 4.08 7.36 

4.10 to 4.95 5 to 6 4to7 
4.73 5.74 5.87 

1.80 to 2.05 |. 2.20 to 2.50 9 to 10 
2.21 2.68 9.39 

Bt 0102.90 163.20 TONS! Pivencsecete es 
3.40 4.12 10.12 

1.80 to 2.50 OOD: wl aaa donee a 
2.538 83.07% 9.92 

1.25 to 1.65 1.52 to 2 9.50 to 11 
2.04 2.48 10.51 

1,80 to 2.05 | 2.20 to 2.50 9 to 10 
2.14 2.60 8.65 

2.35 to 2.70 | 2.85 to 3.25 10 to 12 
Zeke 2.80 9.21 

8.70 to 4.10 4.50 to 5 7.50 to 9 
4.04 4.90 Pott 

1.80 to 2.50 2.20 to 3 9,25 to 11 
2.41 2.93 10.07 

2.35 to 2.70 | 2.85 to 3.25 10 to 12 
2.88 3.49 10.01 

1.35 to 1.65 1.60 to 2 7to8 
1.47 1.78 6.64 

eeeerereseeos 

eoeereereeeee 

11.28 

oeeer es esee 

eeeeeeereese 

weer e rene ene 
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Trade name or 
MANUFACTURER. brand. 

Frederick Ludlam, New York city. Riverhead Town} Mattituck, L. a WA 
Agricultural So- 
ciety formula 
fertilizer. 

Mapes’ Hormula and Peruvian Guano Co., New| “A” brand ma- 
York city. nure. 

Mapes’ Formula and Peruvian Guano Co., New| Complete manure 
York city. for onions and 

vegetables. 

Mapes’ Formula and Peruvian Guano Co., New| Economical ma- 
York city. . nure. 

Mapes’ Formula and Peruvian Guano Co, New Manure for corn. 
York city. 

Mapes’ Formula and Peruvian Guano Co., New| .Manure for pota- 
York city. toes, L. I. special. 

Mapes’ Formula and Peruvian Guano Co., New| XXV phosphate. 
York city. 

Mapes’ Formula and Peruvian Guano Co., New| Potato manure, 
York city. 

Maryland Fertilizer Co., Baltimore, Md. Seneca Chief. 

7 

Maryland Fertilizer Co., Baltimore, Md. Tobacco food. 

Milsom Rendering and Fertilizer Co, East| Buffalo fertilizer. 
Buffalo, N. Y. 

Milsoin Rendering and Fertilizer Co., East] Erie King. 
Buffalo, N. Y. 

Milsom Rendering and Fertilizer Co., East) Potato, hop and 
Buffalo, N. Y. tebacco phos- 

phate. 

Milsom Rendering and Fertilizer Co., East] Pure dissolved 
Buffalo, N. Y. bone. 

Milsom Rendering and Fertilizer Co., East! Wheat, oats and 
Buffalo, N. Y. barley phos- 

phate. 

Locality where 
sample was taken. 

Flatlands, L, I. 

Flatlands, L. I. 

Flatlands, L. I. 

Pe Plains. 

Flatlands, L. I. 

Bedford Station. 

White Plains. 

Oran. 

Oran. 

Herkimer. 

Herkimer. 

Herkimer. 

Amsterdam. 

Herkimer. 

26. Resutts or ANALYSES OF CoMMERCIAL 

number. 

Station 

466 

458 

467 

695 

708 

696 

851. 

850. 



Guaranteed. 
Found. 

Guaranteed. 
Found. 

Guaranteed. 
Found. 

Guaranteed. 
Found. 

Guaranteed. 
Found. 

Guaranteed. 
Found. 

Guaranteed. 
Found. 

Guaranteed. 
Found. 

Guaranteed. 
Found. 

ny 

Guaranteed. 
Found. 

Guaranteed. 
Found. 

Guaranteed. 
Found. 

Guaranteed. 
Found. 

Guaranteed. 
Found. 

Guaranteed 

New York AGQRiouLTuRAL EXPERIMENT STATION. 509 

Fertiuizers, Erco.— ( Continued ). 

NITROGEN. PHOSPHORIC ACID. Potash 

——| soluble in 

Deter- | Equivalent bshheet’ - De- 
mined as | toammo- | Available. | Insoluble. Total. ermined as 
nitrogen nia. potash. 

4.10 5.00 8.00 Piaheicts O wimelorae Brana. Wis eechenees 10.00 
4.40 5.34 8.02 1.00 9.02 10.08 

eet SE NOCe oS, ENS AID ARE RLSM 

2.50 to 3 30 8 to 4 EO: COE Oie Dee Ne sorgren eat ereeots 12 to 16 2.50 to 3.50 
3.01 38.65 12.04 0.40 12.44 3.47 

i SEI IA een AN Oe EO aN Pl aU ON ACAE A A 

4.95 to 6.50 6to8 6to8 2.00 8 to 10 6to8 
5.44 6.60 §.16 0.97 9.138 6.87 

2.50 to 3.30} 38to4 DEO i! Te abies | 6te8 8 to 10 
3.07 3.80 9,22 0.46 9.68 9.14 

3.70 to 4.10 4.50 to 5 SHOOT Midsaslele cere iavelors 10 to 12 6to7 
3.81 4.61 10.15 1.382 11.47 6.51 

3.30 to 4.10 4to5 6 to 8 saretenete rate a stoe' | Hatoio ates ab te ater 7to9 
3.45 4.18 7.86 0.25 8.11 7.15 

2.05 2.50 7.00 1.00 8.00 1.00 
2.07 2.51 9.46 0.64 10.11 152 

3.70 to 4.10 4.50 to 5 SCOOP Wee hw cata Acres eteve 8 to 10 6 to 8 
8.79 4.60 8.70 0.15 8.85 6.93 

1.65 to 2.50 2 to 8 COME UTaN Frere ence le ere nte a eiaany ise oie ai 1.50 to 2 
2.09 ; 2.54 9,25 1.26 10.51 1.84 

2.30,to 2.70 | 2.75 to 3.25 10 to 18 VEO’ Scgitelle sheteers eae wakes 2.50 to 3 
2.41 2.93 10.41 0.938 11.34 Di 

2.50 to 3.80 3 to 4.65 8 to 12.30 2to 3 10 to 15.30 1.50 to 2.50 
med 3.90 7.56 2.67 10.23 0.92 

0.83 to 1.65 I to'2 8.45 to 10.45 4 to5 12.45 to 15.45 | 1.80 to 2.10 
1.00 1.21 8.19 2.49 10.68 2.63 

2.50 to 3.30 3 to 4 8 to 11 1 to2 9 to 13 2.70 to 3 25 
2.88 8.50 7.76 2.80 * 10.56 2.58 

SCMTAPRGTE AVOUT ote ee oes, caver one 11 to 138 1.87 to 2.37 | 12 87 to 15 37 A rae ay 
See iets ee ytiode .aceste Ras wie 10.75 1.45 12.20 pidvown aroha stare ate 

1.65 to 3.30 2 to 4 8 to 10 2 to3 10 to 18 2to 3 
2.32 2.82 6.41 i We 9.58 1.67 Found. 
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296. ResuLtts oF ANALYSES OF COMMERCIAL 

MANUFACTURER. 

Mitchell Fertilizer Co., Tremley, N. J. 

Se 

Mitchell Fertilizer Co., Tremley, N. J. 

Moller & Co., Bone Works, Maspeth, L. I. 

Moller & Co. Bone Works, Maspeth, L. I. 

National Fertilizer Co., Bridgeport, Conn. 

National Fertilizer Co., Bridgeport, Conn. 

Oneonta Fertilizer Co., Oneonta, N. Y. 

Oneonta Fertilizer Co., Oneonta, N. Y. 

Oneonta Fertilizer Co., Oneonta, NYS 

Pacific Guano Co., Boston, Krause 

J. E. Phelps, Jamaica, L. I. 

J. E. Phelps, Jamaica, L. I. 

Preston Fertilizer Co., Greenpoint, L. I. 

Preston Fertilizer Co., Greenpoint, L. I. 

Preston Fertilizer Co., Greenpoint, b Bight 

Trade name or 
brand. 

Locality where 
sample was taken, 

Little giant phos-} Ghent. 
phate. 

Standard super- 
phosphate. 

Champion No. 1 
pure bone fer- 
tilizer. 

Champion No. 2 
pure bone fer- 
tilizer. 

Chittenden’s am- 
moniated bone 
super-phosphate. 

Chittenden’s com- 
pound fertilizer 
for potatoes. 

Ammoniated bone 
super-phosphate. 

Domestic phos- 
phate. 

Potato special 
phosphate. 

Nobsque guano. 

Chal'enge  fertil- 
izer No. 2. 

Challenge vegeta- 
ble fertilizer 
No. 1, 

Ghent, 

Canarsie, L. I. 

Canarsie, L. I. 

Cutchogue. 

Queens. 
Cutchogue. 

src 

Owego. 

Owego. 

Glens Falls. 

Jamaica, L. I. 

Jamaica, L. I. 

Ammoniated bone} Queens, 
super-phosphate. 

Corn fertilizer. 

Potato fertilizer. 

| SSF - 

Guilderland Cen- 
ter. 

Queens. 

number. 
= 
2 
— 

s RD 

7389 

738 

472 
475 
471 

471 
474 

692 

691 

875 © 

876 

874 

487 

486 

543 

782 



New York AaricutruraL Exprermment Station. 511 

Fertinizers, Ero. — ( Continued). 

NITROGEN. PHOSPHORIC ACID. Potash 

j : pore i 

Equivalent Abed gt 
to red Available. Insoluble. Total. rae 

Guaranteed. 1 to 2 SRO LOG Ou alte semtere oc eelee oe oe oelaceats 2.20 to 3.25 
Found. 1.35 10.37 2.638 13.00 1.67 

Guaranteed. 8 to 3.50 Gatos 10 ee Me aie elea's 11.50 to 12.50 2.50 to 3 
Found. 3.02 10.42 1.64 12.06 1.63 

Guaranteed. 5 to 5.50 850609 ai Cee aewiclee e' v's Se eho ee ore 8 to 9 
Found. 4.25 8.7 1.09 9.87 09 

Guaranteed. 6 to 6.5 8.50 to 9 5 auRbces site 10 to 11 6.50 to 7 
Found. 4.61 8.02 0.80 5.90 

Guaranteed. 2to 3 Tto 9 cabot ahi ; 9 to 11 2to 4 
Found. bs 10.59 1.06 11.65 3.11 

Guaranteed. | 3.30 to 4.10 4to 5 6 to 8 PEN pet 3 8 to 10 6 to 8 
Found 8.33 : .50 1.45 9.95 Vien Wi 

Guaranteed. 8to 4 7 to 9 acai eee palpate aete alee vawleteuleest@ LOB see 
Found. 2.85 5.36 0.87 6 st 

Guaranteed. 2to 3 UOMO Pei [iearele ee, Seek holm re Steet a ee 2.7 to 8.25 
Found. 0.96 13.93 0.89 14.82 0.16 

Guaranteed. | 2.90 8.5 to 4.5 BLO sLONas dhictelsstenilateeee 6 Pe euie eon 4.30 to 5.40 
Found. 2 4.79 0.55 5.84 : 

Guaranteed. 1.40 to 2 9to 12° Lah ts Valea Re mente ens 2 to 3 
Found. 1.52 9.18 0.86 10.04 2.72 

Guaranteed. 4to 5 4to 7 satatath tnt ce 6 to 9 10 to 11 
Found. 4.46 6.46 0.67 GIAS 10.77 

Guaranteed. 5 to 6 4to 7 Be Ue LT DAN 5 to 9 9 to 10 
Found, 5.60 5.54 0.58 6.12 11.76 

Guaranteed. 8 to 4 9 to 11 shou Fracktor tie Shiba eae 2to 3 
Found. 8.42 8.74 2.10 10.84 8.45 

Guaranteed. 4to 5 51 OY foe Sl OCAR eoeiege iar 4 a A, eT PR 8 to 10 
Found. 6.97 1.50 8.47 9.62 

Guaranteed. GORI sl ies wiles atte Pts Lr ar Te oa NG aD 7 to & 
Found. 4.45 7.62 1.73 9.35 5.66 



a, a 

t 

512 ReEporRT OF THE CHEMIST OF THE 

26. Resutts or ANALYSES OF COMMERCIAL 

fa 
, S 

Trade name or Locality where y 
MANUFACTURER. brand. sample was taken.| § Z 

: a 

$ 
n 

Quinnipiac Co., New London, Conn. Ammoniated dis-| Port Chester. 704 
solved bone. 

innipi o., New London, Conn. Climax. Scotia village. 821 
ate oe ay Willow Creek. 759 

Quinnipiac Co., New London, Conn. Market garden| Hollis. 541 
manure. 

Quinnipiac Co., New London, Conn. Mohawk. Willow Creek. 757 

Quinnipiac Co., New London, Conn. ie ayend phos-| Port Chester. 707 
phate. 

Quinnipiac Co., New London, Conn. Potato manure. Port Chester. 705 

Quinnipiac Co., New London, Conn. Potato phosphate. Scotio village. 820 

Quinnipiac Co , New London, Conn. Quinnipiac phos-| Port Chester 706 
phate. ; 

SUE. Ge RT a SN aa 

Read Fertilizer Co., New York city. Highgrade __far-| Mattituck, L. I. 639 
mer'’s friend. 

17 York city, Highgrade  far-| Jamaica, L. I. 480 Read Fertilizer Co, New y aris érigdas 

(RE ARG Ta OO ae pa shah le cE 

ili ., New York city. Leader guano. Spencertown. 737 
TIO Ae meta ck rf Jacksonville. 858 

Farmersville. 870 

aM A SI As TE Sg 

ili ., New York city. Leader guano. Spencertown. 736 
Head Fertilizer Co. New + Farmersville 868 

ee 

John 8. Reese & Co., Baltimore, Md. Challenge crop| Owego. 873 
grower. 

ch Co eee CUS Sd BO EE AE AA 

John §. Reese & Co., Baltimore, Md. Crown. Willow Creek. 758 

vs aks ae CARR Pe, haiti Wei © 

John §. Reese & Co., Baltimore, Md. Half-and-half Willow Creek. 760 

John 8. Reese & Co., Baltimore, Md. Pilgrim. Willow Creek. 761 

a 



Ve 

B13. 

Found. 

hy 1 New York AGricutturaL ExpERIMENT STATION. Peer 4S 
s ne Be 

 -Fertimizers, Erc.— ( Continued). 

NITROGEN. PHOSPHORIC ACID. Potash 

pola Me 

Deter- | Equivalent Weer aon 
mined as | toammo- | Available. | Insoluble. Total. ter ste a8 
nitrogen. nia. ee 

Guaranteed. | 1.65 to 2.50 2to3 9 to 12 1 to 2 10 to 14 2to3 
Found. 1.82 2.21 9.54 0.74 10.28 2.53 

areas Guaranteed. | 1.25 to 1.65 1.50 to 2 8 to 10 1to2 9 to 12 2to 8 
Found. 1.27 1.54 7.66 1.79 9.32 1.95 

ae Guaranteed, | 3.30 to 4.10 4to5 8 to 10 ito2 9 to 13 7to8 
a Found. 3.51 4,34 8.86 0.78 9.64 6.94 

_—s- @uaranteed. | 0.83 to 1.65 1 to 2 7 to9 1 to 2 8 to 11 1 to2 
Found. ni wrG 1.42 7.29 1.44 8.73 1.40 

a4 Guaranteed. | 2.05 to 2.90} 2.50 to 3.50 9 to 12 1to2 10 to 14 1to2- 
Ps Found. 2.73 3.31 11.98 1.92 13.90 2.16 

mt Guaranteed. | 2.50 to 3.30 8 to 4 6 to 9 1 to2 7 to 11 5 to 6 
| Found. 2.58 3.13 6.27 1.48 7.75 5.42 

; Guaranteed, | 2.05 to 2°90] 2.50 to 3.50 8 to 11 1 to 2 9 to 13 3 to 4 
Found. 2.31 2.81 7.88 0.28 8.16 3.41 

ff 

y Guaranteed. | 2.50 to 3,30 8 to 4 9 to 12 1 to2 10 to 14 2to8 
é Found, ; 2.48 3.01 10.13 0.34 10.47 2.82 

Guaranteed. | 3.30 to 4.10 4 to 5 Pitey Gull ease nel erui eB Mende 7 to 8 
Found: 8.25 8.94 7.32 0.98 8.30 7.69 

- Guaranteed. | 3.80 to 4.95 4to6 5 to 7 EDORRGR Pe serum 10 to 12 
; Found. 38.89 4.72 5.95 0.81 6.76 9.95 

ks Guaranteed. | 0.83 to 1.65 1to2 7to9 1to2 8 to 10 2to4 
, Found. 1.05 1.27 : 6.86 0.78 7.64 2,27 

Guaranteed. | 0.&8 to 1.65 1to2 8 to 10 2to4 10 to 12 4to6 
Found. 0.99 1.20 8.27 0.45 8.72 4.13 

| Guaranteed. 0.83 1.00 9.00 2.75 11,75 1.50 
ot. Found. 1.05 1.27 11.11 1.08 12.14 1.42 

BYTE IEGBOC oles a pleicle wales lu lae'vls.tewnsie es 10 to 12 asta e sieta'id Feo FOUL ey biked ANNA Y 
PEPEPLTLGL bia: G0 OAM Me ocd erator. Beer as 13.42 0.72 14.14 Byehe sigele 

ee oinaranteed. | .0.88 1.00 11.00 hg erm ecae eo 0.50 to 1.00 
Found. 0.89 1.08 10.90 1.88 12.78 1.08 

Guaranteed. | 1.25 to 1.65 1.50 to 2 6.50 to 8 Uke de seee | 7.50 to 10.50 8 to 4 
1.24 1.50 8,35 1.07 9.43 4.58 



Trade name or Tae ae as 
brand. sample v was taken. tS 

$6 ey MANUFACTURER. 

ne oe John §. Reese & Co., Baltimore, Md. Soluble guano, 

3 Rogers & Hubbard Co., Middletown, Conn. Pure ground raw| White Plains. 
if pen be bone 

our 
wr 

--— 

Rogers & Hubbard Co., Middletown, Conn. Soluble potato! White Plains, . 
manure, 

. 105 hh Sanderson, New Haven, Conn. Mixed formula| Jamaica, L. I. 
NY ” 

Sure growth com- 
pound, 

- Scott Fertilizer Co., Elkton, Md. Canarsie, L. I. 

_ Standard Fertilizer Co., Boston, Mass. “A” brand. Schenectady. | ; 

eae 

~ Standard Fertilizer Co., Boston, Mass. Grange bone and Soh 
potash. 

- Standard Fertilizer Co., Boston, Mass. Standard fer- 
tilizer. 

Henry Stappenbeck, Utica, N. Y. Bone meal. Deerfield. 

Honest trade su- Henry Stappenbeck, Utica, N. Y. 
pole & per-phosphate. 

Deerfield. 

\ 

W. D. Stewart & Co., Boston, Mass. Soluble Pacific Amsterdam. 

Americo guano| Mattituck, L. i; 
asparagus ma- 
nure 

_ Stearns Fertilizer Co., New York city. 

BN Stearns Fertilizer Co., New York city. Americo guano| Mattituck, L. es 
potato manure. 

_R. H. Stone, Trumansburg, N. Y. Eureka, Trumansburg. 
, 

ae 

_ BR. Stone, Trumansburg, N. Y. , Bhs King. Trumansburg. 

H.S Tavesu & Co., Baltimore, Md. Special potato| Riverhead. 

y 
guano. ¥ 

tre n ¢ \ a ‘ ve ‘ 



Fertinizers, Erc.— (Continued). 

Insoluble. 

New York AGRICULTURAL EXPERIMENT STATION. 

PHOSPHORIC ACID. 

515 

Potash 
soluble in 

water. De- 
termined as 

potash. 

NITROGEN. 

Deter- Equivalent 
< mined as to ammo- Available. 

nitrogen. nia. 

Guaranteed. 1.25 1.50 9.00 
. Found. 1.78 2.16 10.38 

fs Guaranteed. | 3.50 to 4 | 4.25 to 4.80 | .......... 
Found. 4.01 4,86 

Guaranteed. | 4.10 to 4.95 5 to 6 pia latolaleisarataia 
yf Found. 4.48 5.44 

Guaranteed, | 3.30t04.10| 4 tod 6 to 8 
Found. 3.30 4.00 11.10 

Guaranteed. | 3.30 to 4.40 4to5 8 to 10 
Found. 3.66 4.44 9.69 

Guaranteed. | 1.25 to 2.05 | 1.50 to 2.50 | 6.50 to 8.50 
Found. 1.42 1.42 8.38 

Guaranteed. | ...... BVA NUR cle calc we cae 8 to 12 
Found. eeeeee eee eeeveeeeeeeee 9.73 

Guaranteed. | 2.05 to 2.90 | 2.50 to 8.50 8 to 12 
he Found. 2.27 2.76 9.94 

Guaranteed. | 2.90 t03.30| 3.50to04 | ............ 
Found. 4,31 5.23 21.15 

Guaranteed. | 2.50 to3.30 8 to 4 8 to 12 
Found. 2.78 3.37 10.40 

Guaranteed. | 2.25 to2.90/ 2.75 to 3.50 | 8.50 to 12 
* Found. 2.72 3.30 8.28 
h ; POE a n't NOE? 

Guaranteed. | 4.10t05.75| 5 to7 8 to 12 
eit Found, 2.69 - 3.26 3.62 

he: 
so fa 
Ne Guaranteed. | 4.10 to 5.75 5to7 9 to 18 

Found. 2.72 3.30 3.45 

Guaranteed. | 0.83 ae 1.65 1to2 7to9 
Found. 0.70 0.85 ; 5.68 

BP MPOUOTATILOCK. | veces eect | cessecencees 8 to 10 
_ Found. eascgceeen | veseee veces 6.70 

_ Quaranteed. | 2.90 to3.30| 3.50 to 4 6 to” 
3.08 3.74 7.49 Found. 

1.50 to 2.50 
1.89 

4to5 
1,67 

ener eeeoerese 

eeoeeeeorseese 

2.02 

1to2 
0.27 

eeeeee 

0185 * 

@eereoesenseos 

@eeseeaeeeee 

8 to 11 
10.27 

10.50 to 16 
9.67 

Co 

ey 

eevee eorerere 

eo eee eeerere 

oo ee eereres 

7 to 8 
6.56 

1 to 1.60 
1.65 

3.25 to 4.30 
3.24 

2 to 3.50 
2.16 



Ny vibe 

aS FP — le tn 

Williams & Clark, New York city. 

MANUFACTURER. 

| na i: P. Thomas & Son, Philadelphia, Pa. 

I. P. Thomas & Son, Philadelphia, Pa. 
y 

I. P. Thomas & Son, Philadelphia, Pa. 

Tygert-Allen Fertilizer Co., Philadelphia, Pa. 

-Tygert-Allen Fertilizer Co., Philadelphia, Pa. 

_Tygert-Allen Fertilizer Co., Philadelphia, Pa. 

‘J. E. Tygert Co., Philadelphia, Pa. 

J. E. Tygert Co., Philadelphia, Pa. 
( 

Walker Fertilizer Co., Clifton Springs, N. Y. 

Walker Fertilizer Co., Clifton Springs, N. Y. 

P. White & Sons, Jamaica Bay, N. Y. 

Williams & Clark, New York city. 

Americus brand| White Plains, 

me ~~ oNe >. aa Mig AST a 

Locality where Trade name or wiGe 
sample was taken, a brand. 

~ 

Farmers’ choice Guess. 1 Fe His 
bane phosphate | 

Tiptop raw bone} Queens, L. I. 
super-phosphate. 

+ 

Queens. — 
. 

Potato manure, 

Bearsley’s acidu- Owego. 
lated phosphate. tec 

i . " J 

Cabbage manure. | Flatlands, L. I. — 

Jamaica, L. I. Potato manure. ; 
Flatlands, L. 1. 

Bone phosphate. | Albany. 

Potato guano. Albany. 

Ammoniated/ Geneva. 
phosphate. 

Walker’s potash| Geneva. 
and vegetable 
grower. 

Long Island fer- oes) L. I. 
tilizer. : 

Acorn brand acid Township. 
phosphate. 

Americus brand| White Plains. 
ammoniated / 
bone Kee 

» phate. 

highgrade spec- 
ial for potato. 

Carteret bone Township. 
meal. Saratoga. _ 5 3 

Dissolved db. one Township. 
and potash. 

Farle 1 eames 
‘ 



Guaranteed. | 3.30 to 4.10 
8.40 

. 

_ Fertirizers, Erc.— (Continued). 

NITROGEN. 

 Deter- Equivalent 
mined as to ammo- 
nitrogen. nia. 

Guaranteed. 1.45 to 2.50 1.75 to 3 
Found. 1.46 ere 

Guaranteed. | 2.50 to 4.10 8to 5 
Found. 2.50 3.62 

Guaranteed. | 2.50 to 3.30 Sortol4 
- Found. 2.53 3.05 

Guaranteed. | .......... | «» nisetates eal 
Found Se srawrnons a Sein atcte 

‘Guaranteed. | 8.70 to 4.50 | 4.50 to 5.50. 
3.78 4.59 Found. 

4to5 
Found. 4,12 

~ Guaranteed. 1.85 2.25 
Found. 2.04 2.48 

Guaranteed. | 2.05 to 2.90 | 2.50 to 3.50 
Found. 2.31 2.80 

Guaranteed. | 1.65 to 2.50 2 to 3 
Found. 1.79 yea ly 

Guaranteed. | 2.50 to 3.30 3 to 4 
Found. 2.51 3.05 

Guaranteed. | 2.50 to 3.30 3 to 4 
Found 3.14 3.81 

MGHIGTANILCEK.,:§ 1 icc ccc cues [oo seccecccecs 
MIO ie. | tae eeiee PMR | ore ata atch what acetals 

Guaranteed. | 2.50 to 3.30 3 to 4 
Found. 2.47 2.99 

~ Quaranteed. | 3.70 to 4.10| 4.50 to 5 
Found. 8.74 4.54 

Guaranteed. | 1.65 to 2.50 2 to 3 
Found. 2.01 2.44 

Guaranteed. | ....... id Nh Ray na Sa 
Found. 

PHosPHORIC ACID. 

Available. 

9 to 11 
9.79 

10 to 12 
9.58 

9 to 11 
8.90 

12 to 16 
11.89 

6 to 8 
6.36 

12 to 15 
8.92 

12 to 15 
11.94 

9 to 11 
9.85 

ey : 

Insoluble. Total. 

DSCs i ey iiets. Gece alate Wate 
1.66 11.45 

DEOL ae ip ake edie nta ste 
0.70 10.28 

DEO Sin Sy rae al eee ol anels 
0.63 9.53 

aI 7¢ €o”. LF HAS 13.68. 

mew ae eis ares 9 to 10 
1.65 9.26 

Bahalerdiersien ae 9 to 10 
1.85 9.14 

somety Reread etic Ys nit 

UO Ot La LW lk a od Sthahel ake 
0.85 11.38 

Store ee cubis valaae cane 
38.49 11.22 

Oh oy: Wis kM Nicene ay eee ee 
2.16 8.52 

Pore, INI pe tae eciaM 

1 to 2 18 to 17 
1.14 13.08 

1 to 2 10 to 13 
0.41 10.26 

i! ie 2 8 to 11 
0.58 8.41 

AAA Cast: 14 to 18 
12.15 15.71 

. "562° sah GB? baie 

of 
Potash 

soluble in 
water. De- 
termined as 

potash, 

a 

2to4 
2.65 

2.75 to 4 
3.71 

eeeee eeoeeees 

eer ereoeees 

2 to8 
2.40 

8.16 



MANUFACTURER. Bie Bathe an ge! 
> 

Williams & Clark, New York city. Heveh bons phos- Townshi 
Pp a | 

Wil Cet et 

Williams & Clark, New York city. The prolific crop Amsterdam. — 
producer. 

ms 

= 

Williams & Clark, New York city. Unicorn ammo-| Glens Falls, 
- niated dissolved Ae 

Nay ; : : bone. sh alee 

a _ Zell Guano Co., Baltimore, Md. Economizer. Spencer. nC See 

--—- Zell Guano Co., Baltimore,Md. Special p otato| Riverhead. 
Gi Nae manure. 



hes 
soe 

Did! 

PHOSPHORIC ACID. 

2 

| Deter- et ) (on 
| min , | Equivalent | ‘ 

ierdgane . yy ammonia.| Available. | Insoluble. 

anteed. 1.00 to 1.65 | tto09 
ras d J i. 

9 to 12 ; eoeereeseove eeoerseeeseee 

11.02, 1.72 12.74 

8.11 0.72 8.83, 



; i NAS af Sor ae! 
‘Rerorr OF rae Omanist ‘OF THE 

¥ oy Trade name or Locality eee 
et MANUFACTURER. brand. sample was taken. |" 

“te 

ee Bowker Fertilizer Co., Boston, Mass. Alkaline bone. | Gorham. 
A ? 

: Bowker Fertilizer Co., Boston, Mass. Ammoniated dis-) Scottsville. 
solved bone. 

Bowker Fertilizer Co., Boston, Mass. Hill and drill. Canandaigua, > 

( : : i Bowker Fertilizer Co., Boston, Mass. Sure crop. Canandaigua. 

“ - Bradley Fertilizer Co., Boston, Mass. Ammoniated dis-| Scottsville. 
a solved bone. 4 

i Hy ; a L 

Ae Bradley Fertilizer Co., Boston, Mass. Niagara. Stanley. 

Bradley Fertilizer Co., Boston, Mass. Patent super-phos- Scottsville, 
j phate. 

22 LRM a RT AN SEAR Se a 

j Bradley Fertilizer Co., Boston, Mass. Sea fowl guano. | Mayville. 

The Chemical Co of Canton, Baltimore, Md. High grade} Geneva. 
Baker’s stand- 
ard guano. . 

—_—_ hw 

The Chemical Co, of Canton, Baltimore, Md. 
x 

Ontario. Geneva. 

The Chemical Co. of Canton, Baltimore, Md. Pure dissolved Geneva. 

The Chemical Co of Canton, Baltimore, Md. Resurgam ammo- 
niated bone phos- 
phate. 

Stanley. 

The Chemical Co. of Canton, Baltimore, Md. Wheat, corn and Geneva, 
grass mixture. 

E. Frank Coe, New York city. Alkaline bone, Mayville. 

K. Frank Coe, New York city. XXV. ammoni- Mayville. i 
_ated bone. ih 
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in New York Srare ror THE Fay or 1892. 

‘as found by chemical analysis. Estimated in parts per hundred. 

NITROGEN. PHOSPHORIC ACID. Potash 

x eee a 

Deter- Equivalent ibihijpan irr pox 
mined as es ammo- | Available. | Insoluble. Total. bape ae 
nitrogen. nia, Pp i 

Guaranteed. | . WEES I's close Sinton 10 to 12 2 12 to 14 1 to 2 
Found. masitles BO CE 5 FL ig 2.88 13.65 1.038 

Guaranteed. | 1.65 to 2.50 2 to 3 8 to 10 2 10 to 12 2 to 8 
Found, | 1.69 2.0. 10.02 2.28 12,30 2.26 

Guaranteed. | 2.05to 2.90| 2.5 to 3.5 8 to 10 2 10 to 12 2 to 3 
Found. 2.48 3.01 11.35 1.81 13.16 2.34 

Guaranteed. | 0.83 to 1.65 1 to 2 8 to 10 2 10 to 12 1 to 2 
Found, 0.85 1.08 10.39 2.73 13.12 1.61 

Guaranteed. | 1.65 to 2.50 2 to 3 7% to 9 1 8 to 10 1 to 2 
Found. 1.95 2.37 10.26 1.34 11.60 1.81 

Guaranteed. | 0.83 to 1.65 1 to 2 7 to 9 1 9 to 10 2 to 3 
Found. 1.25 1.52 8.73 1.93 10.66 2:38 

Guaranteed. | 2.05to 2.90} 2.5 to 3.5 8 to 10 2 10 to 12 1.5. to 2.5 
Found. 2.39 2.90 10.57 1.42 11.99 1.97 

Guaranteed. | 2.05 to 2.90! 2.5 to 3.5 8 to 10 2 10 to 12 1.5 to 2.5 
Found. 2.61 3.17 10.33 1.48 11.81 1.76 

Guaranteed. | 2.05to 2.90| 2.5 to 3.5. QUO! Lin Ger hes aneaeirt nam Tn toa ae ee 2.5 to 3.5 
Found. 2.33 2.83 9.79 2.59 12.38 2.71 

- Guaranteed. | 0.83 to 1.65 1 to 2 8 to 10 2 to 3 10 to 18 4.4 to 6.6 
Found. 0.83 1.00 8.41 2.40 10.81 3.88 

. Guaranteed. | ..... PRN ear vole als Rae's ace TACO Grail tae os wlalers mauilcetle eareue rete rh EN phan 
‘ound. Jaen anime! aia ceodieidald 15.14 1.45 16.69) ise ae wa tate 

Guaranteed. | 1.25to 2.05| 1.5 to 2.5 8 to 10 APT ESN NL 9G os AMER Tc | 2 to 3 
ound, 1.44 1.75 8.22 2.21 10.43 2.37 

Guaranteed. | 0.83 to 1.65 Ito 2 9 to 11 2 li tol3 2 to 38 
Found. 1.00 1,22 9.238 2.08 11.21 2.16 

Guaranteed. | 0.83 to 1.65 1to2 9 to 12 + 2,to 3 11 to 15 1,6 to 2.2 
Found, 2.60 38.17 8.67 3.11 Whe h 2.13 

Guaranteed. | 0.63 to 1.25 1t01.5 7 to 9 2 to 3 9 to 12 0.80 to 1.20 
Found, 1.09 1.32 10.56 4.00 14.56 1.42 

s 



97. : 

MANUFACTURER. 

i, peta Fertilizer and Chemical Co., Buffalo, 

_ Farmers’ Fertilizer Oo., Syracuse, N. Y. 

__-W.S. Farmer & Co., Baltimore, Md. a7 

sea WT, S. Farmer & Co., Baltimore, Md. 

#0 tt ~s ns 

Ke ‘W.S. Farmer & Co., Baltimore, Md. 

- W.S. Farmer & Co., Baltimore, Md. 

Great Eastern Fertilizer Co., Rutland, Vt. 

Great Eastern Fertilizer Co., Rutland, Vt. 

Lister’s Agricultural and Chemical Works, 
Newark, N. J. 

Lister’s Agricultural and Chemical Works, 
Newark, N. J. 

; "Lister's Agricultural and Chemical works, 
Newark, N. J. 

Sat ey 
 - Lister’s Spahr and Chemical eee 
ete. Newark, N. 

ian, Lister's Agricultural and Chemical Works. 
wm, >> Newark, N. J. 
i i oe f , 

Frederick Ludlam, New York city. 

m Crewsr or 7 HE 

Rae OF ANALYSES. 

- Crocker Fertilizer and Chemical Co., Buffalo, 

ele pad Fertilizer and Chemical Co., Buffalo, 

phosphates. 

Diamond. West Henrietta. 

New rival. Canandaigua. 

Standard ammoni-| Chapinville. 
ated corn phos- 
phate. 

B. and P. fertilizer.| Churchville, 

Clyde. Churchville. 

Harvest Queen. | Churchville. 

ae ee 

4 NF s¢¥ 

Trade name or Loca where 
brand. sample was taken. : 

Ammoniated Canandaigua, 
wheat and corn 

New York special.| Churchville. 

Fertilizer for grain Geneva, 4 
and grass. 

Fertilizer for} Geneva. 
wheat. 

Corn fertilizer No.| Sheridan. 

Perfect. Le Roy. — 

Potato fertilizer} Le Roy. 
No. 2. : 

Standard  super-| Sheridan. 
phosphate. <n 

Success. Le Roy. 

Cereal brand. 



523 New York AgricutturaL Experiment Station. 

Ferrrinizers, Erc.— ( Continued). 

NITROGEN. PHOSPHORIC ACID. Potash 

iapbeases: ie 

Deter- | Equivalent Walens ee 
mined as | toammo- | Available. | Insoluble. Total. toner ii 
nitrogen. nia. ard nian 

Guaranteed. | 2.05 to2.90| 2.5 to 3.5 10 to 13 1 to 2 11 to 15 1.6 to 2.7 
Found.’ 2.20 2.67 9.81 2.44 12.25 1.95 

PPIIPPAD ROC asiiiis oes saci |oceceocsesece 11 to 13 1 to 2 12 to 15 1.4 to 2 
RCTS 0 OES as a oR ed een ane 4 11.98 2.04 13.97 1.62 

Guaranteed. | 1.25 t02.05| 1.5 to 2.5 10 to 12 1 to 2 11 to 14 1.6 to 2.7 
Found. 1.32 1.61 9.69 4.31 14.00 1.86 

Guaranteed. | 0.83 to 1.65 1 to 2 9 to 11 2 11 to 13 3.2 to4.3 
Found. 0.85 1.03 9.95 © 0.62 10.57 2.90 

Guaranteed. | ....... AP: ee aoe 10 oF a 11 2.50 
MIBVIR ECT MR EEO oe oni siciaisie le gai. c wy ee wes 18.02 0.63 18.65 2.20 

 Quaranteed.| 0.83. 1 9 1 10 2.50 
_ Found. 1.10 1.33 9.21 1.38 10.59 2.10 

Guaranteed. 1225 1.50 10 1.50 11.50 2,50 
Found. 1.33 1.61 10.42 1.34 11377 2.48 

Guaranteed. | 1.25 to 1.85 1.5 to 2.25 10 to 12 2 to 3 12 to 15 5 to 6 
Found. 1.36 1.65 10.62 1.42 12.04 4.24 

Guaranteed. | 2.50 to 3.30 8 to 4 8 to 12 1 to 3 9 to 15 2 to 4 
Found. 2.61 Sore 9.91 1.01 10.92 2.31 

Guaranteed. | 1.65 to 2.50 2to 3 8 to 12 1 to 3 9 to 15 1,.6:to:2.7% 
Found. - 1.86 2.26 8.72 0.87 9.57 2.57 

Guaranteed. |1.80 to 2.50) 2.20to3 9.25 to 11 Srahi'e Cenne eS citat [hanna edlace ulelelené 4to 5 
Found. 2.40 2.91 10.27 1.24 11.51 3.66 

Guaranteed. |1.25 to 1.65) 1.5 to2 een donee eke Ua lake is [Lou aipeeebss 1.510 2.5 
Found. T9604 9: 2.38 10.51 2.14 12.65 2.01 

Guaranteed. |1.80 to 2.50} 2.20to38 9.25 to 11 erm Id MA icra ence: 4to 5 
Found. 2.16 2.62 9.76 * 2.08 11.48 4.82 

Guaranteed. |2.35 to 2.70! 2.85 to 3.25 10 to 12 2to 3 12 to 15 1.5to2 
Found. 2.67 3.24 9.91 2.19 12.10 2.10 

Guaranteed. 1.25 to 1.65} 1.50 to2 9.50 to 11 Lipa re Bieiod [ang eke atte ie eck 1.5to2 
Found. 2.06 2.50 10.56 1.838 12.39 2.14 

gs Boarauiced. 0.83 to 1.65 1 to"? 8to 10 4 10 to 12 1to2 
- Found. 0.87 1.086 9.56 4.01 13.57 1.14 



MANUFACTURER. 

Michigan Carbon Works, Detroit, Mich. 

Michigan Carbon Works, Detroit, Mich. 

Milsom Rendering and Fertili i} 
Buffalo, N. Y. e Weare ee) oe 

: entra geet ERE EASES ES EE YR ee: ot are We ge eS IE ir erisk aD 

Newark Chemical Co., Newark,N. J. | ‘ 

Newark Chemical Co., Newark, N. J. 

Newark Chemical Co., Newark, N. J. 

ee 

Pacific Guano Co., New York city. 

Pacific Guano Co., New. York city. 

Quinnipiac Fertilizer Co., New London, Conn. 

Quinnipiac Fertilizer Co.. New London, Conn. 

Quinnipiac Fertilizer Co., New London, Conn. 

Rasin Fertilizer Co., Baltimore, Md. 

Read Fertilizer Co., New York city. 

_ Read Fertilizer Co., New York city. 

Read Fertilizer,Co., New York city. 

John §. Reese & Co., Baltimore, Md. 

Trade name or 
brand. 

a 

—f 

Homestead bone | Stanley. 
black. 

Jarves drill phos- pare 
phate. 

Wheat, oats and} Le Roy. 
barley phosphate. 

Harmony. Penn Yan. 

Harvest queen. Penn Yan. 

Standard super-| Penn Yan. 
phosphate. 

Nobsque guano. | Stanley. 

Soluble Pacific} Stanley. 
guano. ; 

Ammoniated dis- Hopewell. 
solved bone. , 

Dundee. Climax. 

cant 

Mohawk. Dundee. 

Acid phosphate. Penn Yan, 

Farmers’ friend. | Penn Yan, 

New York State| Penn Yan. 
aubel Poe areg 

Standard. Jacksonville, 

Crown bone and| Bergen. 
potash. a 

- 

SLecalien a 
sample was ss Seite 



Ta age a. ti r i i yn 4 ii vy : is 

: _ New York AcricutturaL Exprertment Station. 525. 

Fertiuizers, Exc. — ( Continued). 

ee gi NITROGEN. PHOSPHORIC ACID. 
el ty Potash ah 

soluble in. 
Oia pe Deter- Equivalent ater De- i 

pnts a -| mined as to ammo- Available. Icsoluble. Total. termined ag ~ 
ee nitrogen. nia. } potash, 

Guaranteed. 1.85 t9 2.60] 2.25 t0.8.15 | Stott | sesarasees | sirsgeaseens weiede 
Found. 2.24 2.72 7.92 0.30 8.22 L.t7Hh 

. Guaranteed. |1.00 to 1.65] 1.25 to 2 to 9 2 to 3 10to12 | 0,27 to 0.54 
4: Found. 1.62 1.97 7.73 78 9.51 0.20 — 

a oo em Mp te rae t SD ae 5 ial UME ener oe 
Guaranteed. 1.65 to 8.80 2to 4 8 to 10 2 to 8 10 to 13 2to 3 
Found. 23 1.50 7.62 1.76 9.38 1.05 

t Guaranteed, |0.83 to 1.65 1 to 2 9 to i1 1 to 2 10 to 18 2.5to8 
* Found. 1.99 - 2.42 8.67 2.87 11.54 9 99 
aU a, AO SEE SAUL jee tal 

eal Guaranteed. |1.00 to 1.65} 1.25 to 2 10 to 12 1.5 to 2 11.5 to 15 2.5 to 3 
~ ‘Found. 2.038 | 2.46 9.36 03 12.39 2.95 

Guaranteed. | 2.35 to 3.20 | 2.85t03.85 | 10to12 | 1.5to2.5 | 11.5t014.5| a5to 3 
op. Found. 2.36 2.86 10.87 1.78 | 12.15 3.19 

--—s« Guaranteed. | 1.25to1.65| 1.5to2 8 to 12 1 to 2 9 to 14 2 to 3 
Found. 1.36 1.65 8.05 1.47 9.52 2.37 

-——s @uaranteed. | 2.05 to2.90| 2.5 to 3.5 8 to 11 2 to 3 10 to 14 2 to 8.5 
Found. .04 3.69 9.36 1.78 11.14 “14 
ena yale. dade: (Ze AME Sh) Stee TSR AND et a : a 

Guaranteed. | 1.65 to2.50| 2to3 9 to 12 1 to 2 10 to 14 2 to8 
| Found. 1.92 2.33 9.24 2.36 11.60 2.93 

»* Guaranteed. | 1.00 t01.65| 1.25 to 2 8 to 10 1 to 2 9 te 12 2 to 3 
Found. 1.29 1.57 8.35 1.77 10.12 2.14 

+ Quaranteed. | 0.83 to 1.65 1 to 2 7 to 9 1 to 2 8 to 11 1 to 2 
| Found. 1.14 1.38 7.59 0.37 7.96 70 

‘ OE ae ee 14 1.50 {BBO Sete yt Bae 
Found. “ih SGC ee EAN a 14.97 0.72. 15.69 ACT 

Guaranteed. | 2. 05 to. 90! 2.5 to 3.5 9 to 11 2 to 4 11 to 14 2 to 4 ) 
Found. 2.13 2.58 9.86 . 0.92 10.78 2.25 

Guaranteed. | 1.25 to 2.05) 1.5 to 2.5 9 to 11 2 to 4 11 to 18 2 to 4 
Found. 1.02 1.24 8.97 0.86 9.83 4.11 

a Guaranteed. | 0.88 to 1.65 1 to 2 8 to 10 2to 4 10 to 12 4to6 
_ Found. 1.27 1.54 8.64 0.62 9.26 4,23 

Guaranteed. | ....... © hc Ne 10 to 18 2 12 to 15 2 to 8, 
Weround, [ye Fee A MR SeR Edis gscininiess he 16.99 0.35 17,34 1.18 



s 

ha MANUFACTURER. 
TR. 

a ee John S. Reese & Co., Baltimore, Md. 

John §. Reese & Co., Baltimore, Md. 

__ Rochester Fertilizer Co., Rochester, N. Y. 

a 

Westfield. t 
Penh. 

mast % Msniton Fertilizer and Chemical Co., North East,| New process fish| Westfield. Teas 
aed Penn. guano. 

ae Penn. 

ve aN - Schaal Bros., Erie, Penn. 

Schaal Bros., Erie, Penn. 
“an, 

Schaal Bros., Erie, Penn. 

‘Standard Fertilizer Co., Boston, Mass. 

Standard Fertilizer Co., Boston, Mass. 

Walker, Stratman & Co, Pittsburg, Penn. 

ee \ 

‘Walton, Whann & Co., Wilmington, Del. 

—_—— 

st e Rochester Fertilizer Co., Rochester, N. Y. 

Samson Fertilizer and Chemical Co., North East,| Fish guano. 

Samson Fertilizer and Chemical Co., North East,} Superior ground Westfield. 

_ ‘Walker, Stratman & Co., Pittsburg, Penn, 

Walker, Stratman & Co., Pittsburg, Penn. 

Trade name or Locality vis 
brand. sample was taken. 

’ 

Half-and-half. Bergen. 
} { 

Pilgrim. Bergen. | 3 

Alkaline bone. Penn Yan. 

Blood and bone} Penn Yan. 
guano, 

bone. 

Erie city fertilizer.) Dunkirk. 
ee 

Pure ground bone. Dunkirk. 

“A” brand. Penn Yan. 

‘Grange bone and| Penn Yan. 
potash. a 

Standard guano. | Penn Yan. 

Big bonanza. Starkey. 

Butcher ground Starkey, 
bone. rn 

- 

Fourfold. Honeoye Falls. — 

Diamond soluble Honeoye Falls. 
bone. 



‘ Deter- _ 
heen” Ny mined as. 
> | nitrogen. 

NITROGEN. 

Equivalent 
to ammo- 

nia. 
Available. 

PHOSPHORIC ACID. 

Insoluble. 

3 
0.42 

Total. 

14 
15.17 

7.5 to 10.5 
11.08 

9 to 10 
10.81 

Potash 
soluble in — . 
water. De- 
termined as 

potash. 

1.6 to 2.7 
1.75 

| 

ietuautced ; 1.25 to 1.65 
Ped sO 

4p | | ee | NN | 

"Giaranteed . 2.50 to 3. 380 
Found. 84 . 

eeeeeeeues 

eeeeeeeeee 

8to 4 
8.45 

2 to 3.5 
Die 

1to2 
1.82 

—— 

eee eeteseeee 

ed 

10 to 11 
8.17 

"11.98 

6 to 7 
7.81 

13 to 15 
14.57 

eee eeae rr eee 

1.5 to 2.5 
1.65 

Ee ee ee ee = 

see ereeses 

12 to 14 
8.14 

/ 20 to 22 
20.06 

8 to 11 
9.55 

12 to 17 
14.96 

10 to 15 
12.02 

12 to 13 
11.80 

16 to 18 
13.14 

7 to 8 
11.31 

15 to 17 
16.29 

2to3 

1.1 to1.6) 
- 2.09 

evoeeseecesone 

eee ere ereee 

—_— 

1 to 1.5 
L2k 



Pe ike pe 
Bity ke me % 

aw te R 

Trade name or 
brand. | 

Calvert guano. 

Dissolved bone. 

fe EES ER ae ES EE 

“Zell Fertilizer Co., Baltimore, Md. * |_| Economizer.  UITARY & 



Nirnoomn, |, = Puosrnonic Aow. 9 |) pitch 
: is soluble in | 

| water. De- 

Available — Insoluble. Total. sateen = a 
| Deter- |. . | Equivalent 

Perr eens to ammonia 
i s 

> _—— 

teed. | 0.65 to 1.25| 0.75 to 1.50| 9 to- 141 to 14° | 1.5 t0 2.25) 5 
we a a 0.96 12.19 eee a Se) 

—- | ——_——-. ———— ——— $<. | ———_————_ — 

a Se ee 13 to 16 15 to-18 see err eeeruee 

ot eee te eee re rereee ; é 14.87 15.33). \ eeeeeroeasens 

| ————————— — —__—___— 

9 toll 11 to 14 
12.67 



as z pe fe & ae ~ re 

them with older well known kinds has been continued. as 

a agus ti sa aaah crossing Eek the deni of onig ‘ 

Be ference to the ability of various cultivated varieties to fe 

Mh fruit of ruircaaeaeny Field paras m with me scab were 

: ritnkins county, N. Y. Field IN as with celery diseases . B 

were conducted in co-operation with Mr. De Witt C. Curtis at ie 

Prorwcheads, Chemung county, N. Y. In -coopenaligm with 

ment of Agriculture several rangicidés were tested for leaf- blight 
of pear seedlings. A brief account of the work with oe seedlings 

follows this report: mg RS: 

Addresses have been delivered at farmers’ stab and faiment 

institutes in various parts of the State. The following bulletins 

have been written: 

No. 40. Brack Knor or Pirum anp CHERRY. % 

No. 41. Inriuence or Copper Compounps IN Soins — : 01 
VEGETATION. pee 

No. 48. Some Bran Distasss. 

The Assistant Horticulturist has given his attention ciety to 

the work with small fruits and vegetables besides assisting i ! 

various ways with the general horticultural work of the Station | 

* This work was planned with no knowledge of the fact that Mr. M. B. Waite of ae ait 

States Department of Agriculture had planned a similar line of investigation with apples 

pears. 



Report or tHe Horricutrurist, ExperRimMENT Siation. 531 

He has obtained some very promising fruits as a result of crossing 

& strawberries in previous years and has continued the same work 

_ this year. He has contributed to the Station bulletins, as follows: ~~ No. 41, Il. Spraying wire Funoicipes ror PREViNTION OF 

- Poratro Buieut. 
+ No. 44. Srrawserxtss. 

A more extended account of his work for this year will be 

found in his annual report. 

BEAN ANTHRACNOSE AND ITS TREATMENT. 

Popular Discussion. 

Prean anthracnose is a disease which sometimes causes very Seri- 

- ous loss to bean growers, whether market-gardeners, truck-farmers, 

or farmers, and in New York State, it frequently, if not usually, 

‘diminishes by a good percentage the profits of the crop. It has 

also been reported as prevalent in various other parts of America 

and in Europe. _ | 

Some New York farmers have attributed the loss of nearly their 
entire crop the past season to anthracnose, and this estimate was 

made after they were furnished with a sample of the disease as 

an it appears on the pods, in order that the report might be made 

be: as accurate as possible. Many, on the other hand, reported loss 

‘ ; _ yarying from five per cent. to twenty per cent. A smaller number 

4 gave estimates of loss varying from twenty-five per cent. to nearly 

100 per cent. and others reported no loss at all. 

Ag noted in the last report of the Diwector of this Station,* 

A : nearly one-half the dry beans produced in the United States are 

_ raised in New York State. Those counties in which the crop 

__ exceeded 20,000 bushels in 1880 are named below in order of the 
rank of their yield, Monroe county heading the list with a yield of 
293,563 bushels. California was the only State except New York 

: which exceeded the yield of this one county. The following is the 

list: Monroe, Orleans, Livingston, Genesee, Ee Niagara, 

“Wayne, Jefferson, Cliziton, Ontario. 
According to the 1890 census report of the acreage of beans$ 

m the seed farms of the country, New York State heads ae list 

2 Tenth Annual Report N. Y. Experiment Station, p. 23. § Except Lima beans, 
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with 4,600 acres, or thirty-six per cent. of the whole, a greater — 

acreage than all the rest of the United States combined, cps 

Tiinois and Michigan. : 

In the acreage devoted to snap or string beans on truck-farms, — 

the “New York and Philadelphia” district stands second only to 

the “South Atlantic” district. The statistics of the acreage - 

devoted by market gardeners to snap beans are not at hand, but 

it is known that snap beans are with them an important crop. On — 

the whole it may be said that the bean crop of New York State is 

of sufficient importance to justify a study of bean diseases. 

It is readily seen that a loss of five per cent. of the crop means : 

a loss of more than five per cent. of the profits, and, whether the 

crop be small or large, an injury amounting to five per cent. of 

the yield is of sufficient importance to justify an inquiry as to its 

cause and remedy. Especially is this true when an injury results 
from a disease capable of propagating itself from year to year 

in the diseased seed, and one that under favorable conditions for 

its development may raise the loss from five per cent to fifty or 

seventy-five per cent., or perhaps entirely ruin the crop. 

Such a disease is the bean anthracnose, frequently but incor- 

rectly called bean rust. The latter name should be reserved 

for the true bean rust, which is quite a different, and, so far as 

the writer’s observation goes, much less troublesome disease of 

beans. Again, much of the loss popularly attributed to rust is 

really due to a bacterial disease which blights the foliage and 

causes watery spots on the green pods, followed frequently by 

decay. Sometimes it is even more destructive than the anthrac-  — 

nose. Frequently the anthracnose and this blight are present 

on the same plant and even on the same leaf or pod. 

It is well at the outset to have these distinctions clearly in ei 

mind, for the following discussion is devoted first to but one of 

these diseases, namely, the anthracnose, and afterwards the blight ~ 

and rust are given brief consideration. With the aid of the follow- 

ing descriptions of the way this disease affects the different parts 

of the plant, together with the accompanying ilustrations, it is” F. 

hoped that the careful reader will find no trouble in recognizing: aa ; 

bean anthracnose. 
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Figure 1.— Bean seedling affected with anthracnose. 
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Dissasxp sexp— When anthracnose infected seed is planted 

the disease most frequently is found on the seed leaves (cotyled- 

ons) as soon as they push. through the surface of the soil, but it 

may be found on any other part of the plant above the roots. 

Semetimes it eats through the main stalk and in that way 

destroys the young plant, or it may kill it before it is able to lift 

itself through the surface of the soil. By killing the young seed- 

lings and the germinating seed a good stand of beans is prevented 

sometimes causing a loss of twenty-five per cent. of the seed 

planted. Dr. Halsted* reports a loss of fifty per cent. on seed 

grown indoors in boxes. With such seed planted in the field 

even a greater loss might occur. Fig. 1 from a sketch of a dis- 

eased seedling shows the pits on the seed-leaves and along the stem. 

The stem is nearly eaten through by the disease. 

APPEARANCE ON YOUNG PLANTS.— With those plants which suc- 

ceed in outgrowing its early attacks, the disease continues its 

depredations on stems and foliage. Very often it eats off the 

stalklet of a leaflet at the point where it is attaehed to the 

main leaf stalk (petiole), and frequently it drops the whole leaf 

by eating through the petiole at the joint near the base of the 

leaf. 

APPEARANCE ON LEAVES.— Figure 2 from 2 photograph shows 

the appearance of the disease on the underside of a leaf. It 

causes the veins to become black and shriveled, and in the softer 

tissue it forms dark spots. It seems to show a fondness for the 

veins of the leaf and for the fiber bundles of the plant. These 

are blackened by its attacks.: One of its most characteristic 

appearances is seen in the dark-colored veins and veinlets on 

the under side of the leaf. It may also become established in 

the soft green substance of the leaf (parenchyma) between the 

veins where it usually forms narrow, elongated, dark-colored 

patches that soon break away and leave irregular cracks in the 

leaf with blackened edges. 

APPEARANCE ON pops — The appearance of the diseased spouts 

on the pods is well shown in Fig. 2. On the sides of the pods, 

er of the tender young stems, it is readily recognized by the black 

* Annual Report of New Jersey Experiment Station, 1891, p. 285, 
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pits with red borders. At first these are usually circular, but 

afterwards may become more irregular in outline, sometimes by —_— 

coalescence forming very large patches. Along the edges of the 

pods it is seen in narrow strips of dark color. The pits above  __ 

mentioned are commonly bordered by a narrow reddish discolora- —— 

tion between) the diseased portion and the healthy zreen tissue | 

of the pod. | ri 

APrEAKANCE OF SPORE MASSES.— Soon after the termite of a i 

spot, there appears in the central portion of the diseased area Aa 

pinkish white dots about the size of pin points. These dots are 

caused by exudations from the tissues which the fungus has e 

filled with its black threads, and they consist of spore masses; that it 

is to say, the spores which the fungus has produced to spread the — 

disease are here pushed forth in masses. These are also well Bs, 

illustrated in Fig. 2. The spores are held together in masses 

this way by some substance which readily dissolves in rain or : 

dew, after which they may be scattered to other plants by winds, _ 

insects or passing animals. This provision of the fungus for 

spreading its germs to other plants seems to afford a reasonable — oi 

explanation for the opinions held by many farmers, that the % 

disease does most damage in damp locations, and that cultivation ; 

when the plants are wet with rain or dew is apt to spread the ; 

disease more rapidly. The spores are produced by the anthrae- 

nose on whatever part of the plant it may happen to be living, but — 

probably are formed in greatest abundance on the succulent tis- ae 

sues of the pod. an Ae 

In the anthracnose the bean plant has a powerful and persist- % 

ent foe. If present in the seed it attacks the young plant from ie ‘i 

the moment it starts to germinate and keeps up the warfare until 

it has succeeded in establishing itself in the newly formed seed 

ready for another season’s campaign. By injuring the foliage it .~ 

weakens the plant so that it lessens the yield im this way, and also 

by its attacks on the pod prevents them from filling perfectly, ifat 
all. On the seed it causes specks, pits, wrinkles or blisters, and all | 

degrees of discoloration. Sometimes the discoloration is so faint 

as to be scarcely noticeable. As demonstrated by Dr. Halsted, _ 4 

and abundantly confirmed at this Station, these infected beans 

carry the disease from one season to another. CO 
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| Experiments in Treating Bean Anthracnose, 
= 

By means of laboratory, greenhouse and field experiments, 

investigations have been conducted for the purpose of learning 

whether bean anthracnose could be in any way prevented. These 

investigations have included the following experiments: 

fed ak Preliminary greenhouse experiments in treating diseased 

seed with the following fungicides; namely, hot water, ammo- 

-niacal solution of copper carbonate and Bordeaux mixture. The 

seed was soaked in these fungicides before planting and the 

effect of the treatments on the disease carefully noted. 

2. Field experiments with seed soaked in the following fungi- 

cides; namely, hot water, copper sulphate, iron sulphate (cop- 

: -peras), mercuric bichloride (corrosive sublimate). 

3. Comparisons of plants grown from diseased seed with plants 

' grown from healthy seed. 

_ 4. Treatment of plants from diseased seed by spraying differ- 

i ent lots with Bordeaux mixture, cupric polysulphide and cupris 

§ borate respectively. At the suggestion of D. G. Fairchild the 

- two latter mixtures were tested and soap was added to all three 

substances. 

Tt will be noticed that these investigations have proceeded on 

_ three separate lines, namely: 

-q,. Treatment of diseased seed. 

‘} 6. Comparison of yield from healthy seed with yield from dis- 

eased seed. 
_-¢, Spraying diseased plants. 

> TREATM: NTOFDISKAS » seen —The treatment of dizedsed seed 

will be discussed more fully hereafter. It may be simply stated 

_ here that the total yield of marketable beans from areas planted 

ny with treated seed was in every case less than the yield of mar- 

_ ketable beans from equal areas planted with untreated seed. At 

: ‘present, therefore, this method can not be recommended. See 
_ “Seed Soaked in Fungicides,” p. 543 et seq. 

- CoMPARISON OF YIELD FROM HEALTHY sKED WITH YIELD FROM 

"DISEASED srED.— The second line of investigation has shown that 
_ the selection of clean seed is the most important and effective 

known method of securing healthy plants. It ought never to be 

Fa 

FE 
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neglected with the hope of controlling the disease by means of 

fungicides, first, because treatment with fungicides can not com- 

pletely check the disease after it has once gained a foothold in the 

field nor can it restore the dead; second, because a good stand 

of plants can not be confidently expected from diseased seed. 

It is true that in the experiments here reported, the planis 

treated with Bordeaux mixture gave cleaner and larger yield 

than those from healthy seed, notwithstanding the fact that the 

Bordeaux-treated plants came from diseased seed, that is to say, 

from seed selected because it was diseased. This may be 

accounted for in two ways; first, the healthy seed was planted just 

as selected by ordinary care and when germinated showed at once 

a few plants spotted with the disease, and these diseased plants 

were purposely allowed to remain mixed with the healthy plants — 

to see what difference would appear between the crop from dis- | 

eased and from healthy seed as selected with ordinary care; — 

second, the diseased seed was planted adjacent to the healthy 

seed. Here then were two sources of infection for the healthy 

plants, namely, from a few diseased plants in their own ranks 

and from the many diseased plants in neighboring rows. The 

result was that as the season advanced the healthy plants became 

more and more diseased till finally in yield and vigor they dropped 

behind the diseased plants treated with Bordeaux mixture. Had 

the healthy seed been sorted again carefully before planting, had 

the crop been planted by itself, and had every diseased plant 

been rooted out and carried from the field immediately after the 
plants showed themselves above ground, there is every reason to 

believe that the crop would have been larger and the beans 
cleaner than they were under the “ordinary care” method. The 

data which justifies this opinion are given more fully hereafter, 

See “Selections of Healthy Seed,” p. 546. | 

Where the seed can be secured from a field known to be free 

from the disease it is advisable to de so. If, however, the only 

seed available contains diseased beans, the sound ones only should 

be used for planting. All wrinkled, blistered, spotted beans or 

those with sunken pits or with any discolorations whatever, should 

be rejected. From a badly diseased lot of seed a rigid selection 
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may secure but a small per cent. of sound seed as was the case 

with the yield from a badly diseased row in one of the experi- 

i - mental plots the past season. Ninety per cent. of the entire yield 

was marketable, but only one per cent. was fit for seed. If, how- 

ever, any one knowing the life history of the disease is content to 

; _ plant infected seed, surely there is no ground for complaint if he - 

reaps what he has sown. 

By means of the following tables, the yield of the crop grown 

from healthy seed may be compared with the yield from an equal 

area Planted with diseased seed and with a third equal area which 

* — was planted with diseased seed and the plants sprayed with or- 

deaux mixture. In column I is given a comparison of the yield of 

pods counting the total yield of plants from healthy seed as 100. 

In column II a similar comparison of the weight of the total yield 

is given. 
ie Ul. 

Yield by Yeild by 
, numberof weight of 

pods. pods. 

| Healthy seed ..... Ee td cRtaMe Vesta ks el aillony dam oe 100 100 

MINER CEE ROLE FRY PUL he hs shdid veg wie leo 90 83" 

EAT UNIX UBC Oa fle oe Matt ees UPd 115 123 

A SPRAYING DISEASED PLANTS.— Spraying plants with weak Bor- 

deatix mixture gave the best results of any treatment with 

fungicides tested. The formula used was two pounds of copper. 

sulphate and one and one-third pounds of freshly slaked lime to 

thirty gallons of water, and enough soap to make a suds. The 

object of adding the soap is to cause the mixture when applied in 

he a fine spray to form a thin film or coating over the entire surface of 

a the leaf instead of standing in separate, even though minute, 

drops. If soap is not used it would probably be best to use less 
Bs water with the weight of copper and lime above given, taking 

a rather from twenty-one to twenty-six gallons of water for the 

. «iven amount of the other ingredients. 
Lm 

yi The first spraying was given fourteen days after planting. At 

this time very few plants had expanded the third leaf. The 

withering distorted foliage and the black pits on stem and sced 

68 | 

ae Moe 



as was tikan fe cover every Sua of every int with the spray 

since the object of the spray is not to kill the fungus in the th 

affected plant, but to prevent its spreading to healthy foliage and» br we 

infecting the new leayes. Any application strong enough to i | ; 

the fungus within a diseased plant would also kill the plant. oe 

After an interval of nine days, the beans were sprayed aga n> 
the third treatment followed the second at an interval of twe aty 

three days; and finally after another interval of eighteen days. 

fourth treatment was made. No unyielding rule for the number 

or frequency of treatments can be given. If rains are abundant, 

‘and the fungicide is washed off from the leaves, the foliage must 

again be covered with the spray in order to ward off the disea: S 

i On the other hand should pleasant weather prevail, and the fung 

“ : nh cide remain on the foliage, it will not be necessary to spray agai 

me, mt i until suflicient new foliage has grown out to justify another tre: 

ment. With field beans three sprayings may prove sufficient, bu C 

probably Snap or string beans may profitably be given four treat- : 

“aie ‘ments, but, as before stated, no invariable rule can be piven. In 

the following table a comparison is made of the yield of esi 

treated with the different fungicides, counting the yield. of the 

Bordeaux-sprayed plants as 100. The amount of damae from. 

anthracnose is deducted in each case. In column I, the yield is — 

computed from the total number of pods produced, and column 

IL gives the yield by weight of the total number of pods. ; A 
a | a 

Yield by Yield ee 
number of i boner . t 

wee pods. 

my CUpric borate... eae eee wie cleo tie wees 56 

Bem Uir eae 604i 0 5 3 leu’ wien i Lae conince ee 64 
ee eAmpric polysulphide’ ai) 0.06 2... eid cine Te 

‘Untreated egiks Ne oh nEaas Mater i BO eae 

_ Bordeaux mixture .. ‘ ite 

RCRD, 2.5055 5 oie a mie WI lee Oe ee lee 
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of the fungus which causes bean anthracnose, a more extended 

account is appended below. 

In conclusion the following treatment for bean anthracnose is 

recommended. 

“1, Selection of sound seed for planting. 
2. Immediate removal of infected seedlings from the field. —* 
3. Keeping the foliage covered with Bordeaux mixture. 

The first recommendation may well be followed out during leisure 

hours between harvest and planting time. It will probably 

accomplish as much as two good sprayings, and we have no doubt 

that time spent in selecting seed is very profitably employed. 

The second recommendation should be carried out thoroughly. 

To pull out the plants and leave them on the ground is not 

sufficient, for on the uprooted plants the fungus will quickly 

ripen its spores and will live long after the plant is dead. 

Many object to the use of Bordeaux mixture because they . 

experience so much trouble in preparing and applying it. Prepara- 

tion of Bordeaux mixture may be simplified by a test which 

obviates the necessity of weighing the lime, and, where large 

‘quantities of lime are used, permits slacking the lime in large 
quantities at one operation. The copper sulphate is weighed and — 

mixed with an amount of water sufficient to dissolve it. When 

___ it is completely dissolved, the lime, in the form of thin whitewash, 

ig strained through burlap (gunny sacking) into the copper sul- 

| phate solution.* A drop or two of potassium ferrocyanide (satu- 

_ rated aqueous solution) added from time to time after thoroughly 

stirring the mixture will show when enough lime has been added 

to form the Bordeaux mixture.§ If not enough lime has been used, 

the drop of ferrocyanide will turn to a very dark color the moment 

it touches the mixture; if enough lime has been used, the ferro- 

cyanide will not change color when it is dropped into the mixture. 

Water is then added till the Bordeaux mixture is diluted to the 
desired strength. The commercial form of potassium ferrocyanide 

may be used for this test. A uBR) for the entire season may be 

i purchased for a few cents. 

} * If care is used in keeping the whitewash free from any substance which would clog the 

“nozzle, straining the mixture may be dispensed with. 

- § This test was first proposed by Dr. G. Patregeon. See Jour. d’Agric, Pratique, 1890 t. ES 

; p- 701, 
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When Bordeaux mixture is applied with a knapsack pump the 

motion of the body will keep the mixture well stirred, but when a ‘ 

barrel-pump is used, the motion of the cart is not sufficient to pre- 

vent the copper compounds from settling to the bottom. When 

this occurs, part of the mixture is applied in a very weak form 

and a part has an excessive amount of copper. Finally when the 

sediment is discharged it often clogs the nozzle and causes much 

trouble. These difficulties are best overcome by arranging some 

kind of dash or agitator so that with every stroke of the pump — 

the whole mixture is thoroughly stirred. An agitator is even 

more necessary for the application of Paris green than for Bor-- 

deaux mixture. Some manufacturers now supply large pumps 

with agitators. 

The true Vermorel nozzle is considered best for aypply- 

ing the Bordeaux mixture, better than the modifications of it 

which are sometimes offered. Success in treating the anthracnose — 

- as above recommended depends very much upon the kind of 

nozzle used and the care taken to cover all parts of the plants 

- with the spray. The nozzle should throw a very fine spray. — 

SpR¥AD OF DISEASE ON GATHERED pops.— Experiments with 

gathered pods on snap beans from diseased plants proved beyond — 

question that pods. which were apparently sound and without 

blemish when first gathered may become badly spotted in two or 

three days time. It was also proven by inoculation that unblem- 

ished pods may soon become infected by spores from diseased = 

pods. It was very easy to see that shipments of snap beans gath- R 

ered from diseased plants might be sent from the producer in — 

NE ees ~— ee PS Se 

apparently good condition and yet become very badly spotted by 

the time they reached the consumer. _ ‘ 

DISCUSSION OF THE FUNGUS AND DETAILS OF | : 

EXPERIMENTS. oe a 
ro 

at Bean anthracnose is so named because of the sunken spots or 

“ulcers” formed by the disease on the pods or other succulent — 

tissue. It is due to a parasitic fungus known as Colletotrichum> 
Lindemuthianum (Sacc. and Magn.), Briosi and Cavara, but was 
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formerly known as Glwosporium Lindemuthianum, Sacc. and 
‘Magn. It is found on various varieties both of bush and pole 

beans of the species Plascolus vulgaris, ., and is not confined to 

wax and butter beans. In an article on Glwosporium Linde- 

muthianum published in the Department of Agriculture Report, 

1887, page 361, it is stated that “It is the pods and the beans 

they contain that are chiefly affected, the other parts of the plant 

being rarely if ever attacked. Frank attempted to infect the 

leaves and stems but with no result. He also tried to infect 

different plants but failed.” During the past season we have fre- 

quently found the fungus fruiting on stems-and leaves and have 

- seen plants killed by the disease not only before they had pro- 

duced any pods but even before they had blossomed. Early in 

the season there have been found rows of beans with every plant 

infested with anthracnose. In 1891 Dr. Halsted* showed that 

the disease may be carried over winter in infected seed and that 

the disease frequently appears on the stems and cotyledons of 

_ plants growing from such seed. He also succeeded in infecting 

_ the leaves and in transferring the disease to healthy bean plants, 

The results he obtained have found abundant confirmation in the 

work at this Station during the past season. 

Microscopic «HARACTERS. — The microscopic characters of this 

fungus may be briefly given as follows: 

The mycelium is septate, branched and of variable diameter. 

It may be hyaline or nearly so, ,but just beneath the 

epidermis it forms a dense, dark-colored stroma, which precedes 

the production of spores. From this stroma arise the dense 

clusters of basidia that at first lift the unbroken epidermis and | 

form dark dots or pimples (acervuli) visible to the naked eye, on 

the diseased surface. On the extremities of the basidia_ spores 

are produced, and finally pale pinkish colored masses of them 

about the size of pin points burst the epidermis as shown on the 

diseased spots of the pods in Fig. 2. Sometimes neither the 

blackened color of the stroma nor the pink tint of the spore masses. 

is noticeable, but such exceptions are infrequent. Grown on 

4 _ sterilized potato plugs in test tube cultures the spore masses were 

* Annual Report N, J. Exper. Station, 1891, page 284, 
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nearly colorless and showed no pink tint. According to Frank* ‘ 

the spores fall on the surface of the host and send out a germ 

tube which presses its enlarged end closely against the epidermal Bs" sak 

cells. From this a colorless hypha penetrates the cell walls and 

grows into a mycelium which fills the cell cavities. Then the 

mycelium penetrates into the underlying tissues.§ “Almost 

immediately the cell walls of the host and their contents become 

discolored and in the exocarp the cell walls collapse, thus forming — 

an almost solid mass of cell walls and mycelium.” Fig. 3 illus- 

trates a section of the pod through the collapsed tissue which 

underlies a cluster of basidia. The epidermis which formerly 

covered the acervulus has broken away and a portion of its 

recurved edge is seen at the right. A seta is also shown projecting 

peyond the acervulus, and a few spores remain attached to the ends 

of the basidia. The collapsed tissue is seen below. By the 

collapse of the tissues the anthracnose pits are formed. In the 

leaf parenchyma, as previously stated, the tissue becomes collapsed | 

and brittle, so that rifts through the leaf soon form in the center 

of diseased spots. 

The basadia are upright (perpendicular to the stroma) and 

unbranched. Associated with them are a few setae which when 

mature are long and of dark brown color. Sometimes the setae 

are septate and sometimes they arise from a many-celled bulbous 

base. 

The conidia are illustrated in Fig. 4. They vary in length from 

11.5u to 18~ and in diameter from3.7u to 5.3u. An average of 

sixteen measurements gave the following dimensions: 15.2% x 

4.4% They are non-septate, hyaline, oblong, cylindrical or some- 

times slightly narrowed towards one end. They burst through. 

the epidermis in masses held together by some substance which 

soon dissolves in water. 

The fresh conidia may be germinated readily in sterilized broth 

made from bean pods or foliage. They germinate less readily in 

sterilized water. Germination usually begins at or near the 

extremities of the spore, and two or more s¢erm tubcs may ‘issue 

from one spore. Figure 5 illustrates the progress of gerinination - 

* Deutschen Botanischen Gesellschaft, Berichte der, Band 1, 1888, pp. 31-34, 

§ U. 8. Dept. Agr. Report, 1887, p. 363. 
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on about. twenty-four hours after the spores were put into bean 

broth. At this stage some of the hyphae were already septate 

and branched. The appearance of the hyphae scemed to be influ- 

enced somewhat by the media in which they are grown. 

PREVALENCE IN WESTERN New Yorx.— Reports as to the preva- 

lence of bean anthracnose have been received frow fifty-seven 

farmers representing nearly every county in western New York. 

When the letters of inquiry were sent out, a sample anthracnosed 

pod was inclosed, that there might be no misunderstanding as 

to the particular disease which was being investigated. Though 

these reports are few in number yet they throw some light on 

the importance of finding a remedy for the disease, since in 

several instances the apparent loss from this trouble was very 

great. : : 3 

Of the fifty-eight reports above mentioned, thirty-six (sixty-two 

“per cent.) reported the disease, two were doubtful as to its 

_ presence, and twenty stated that the disease had not appeared 

this season. The estimates of the damage varied from a slight 

amount to nearly or entirely the whole crop. Seventeen estimated 

the loss at less than twenty per cent.; ten reported loss from 

twenty per cent. to thirty per cent.; three reported loss frum 

thirty per cent. to fifty per cent.; two reported loss from fifty per 

cent. to seventy-five per cent.; one reported a loss of from scventy- 

five per cent. to 100 per cent., and three reported nearly or quite 

100 per cent. loss. 

SkED SOAKED IN FuUNGICIDEs.— AS stated previously, several 

_ methods of treating beans for anthracnose by soaking the seed in 

fungicides have been experimented with in teld and greenhouse. 

Laboratory investigations of the disease were begun in January, 

1892, and the greenhouse experiments were started soon after- 

wards. With the seed used and under the conditions of soil, heat 

and moisture found in the greenhouse, the seed could be ay 

_ treated by soaking as follows: 

1. Water at 140 degrees F. five minutes. 

2. Water at 130 degrees F. fifteen minutes. | 

3. Bordeaux mixture (six pounds sulphate of copper, four pounds 
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4. Ammoniacal solution of copper carbonate (five ounces copper — 

carbonate, three pints ammonia twenty-six degrees, ‘fitty gallons a Pe: i 

water) one hour. 

5. Potassium sulphide (one ounce sulphide, two gallons em 

one hour. 

In the last of the greenhouse experiments a: a bene was 

prepared with rich soil over a layer of well-votted sod. Jn it was 

planted diseased seed treated according to cach of the above 

Three rows were allowed for — methods excepting the first one. 

each treatment and five rows were left untreated. When the 

young plants appeared there was an abundance of disease on 

all classes. After a few weeks the remaiaing plants became 

well established, and the disease in every case made so litile © 

progress that no marked difference could be seen between the 

plants of the different classes. A comparison of the effects of - 

the various methods of treatment used can, 

made fromi the records of germination and disease during the 

first weeks of the experiment. Plants removed in thinning the 

rows are included in this report. It is probanle that many of 

these which were very young but apparently healthy when 

removed were in reality infected at that time and would finally 

have dropped into the diseased class as did others like them which _ 

were allowed to remain. By means 92f the following table the 

apparent results of the different treatments may be compared: 

Per cent, Per cent 
diseased or that heal hy 

failed to Per cent. removed in 
Treatment. grow. healthy. thinning. 

Untreated, five rows ....... ei Ss lee 60 5 38.3 

Bordeanx, thHree-TOWS | sans. sca eee s 58.3 16.6 pL) 

Ammoniacal, three rows ......... AS 58.3 8.3 Sep: 

Wipe ater, three ‘TOWS) jesse ssa ce a fe 50 25 223. See 
La ee —_—— 

It appears that the hot-water treatment gave the greatest 

freedom from disease. When this line of investigiiion was con- 

tinued in field experiments the Bordeaux mixture and ammoniacal - 

solution of copper carbonate were dropped from the list of fungi- 

cides used in soaking the seed since, as shown in the above table, — 

they gave less favorable results than did the hot water treatment, 

therefore, best be — 

= v 

- 

*! 

a: 
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and in both cases the disease appeared on over half the plants 

from which. under field conditions it might easily spread until 

every plant in the field was infected. In field experiments with 

soaked seed the following methods were used: 

Hot water. Seed soaked fifteen minutes in water at 120° 

degrees F., then for five minutes.in water at 130 degrees F. 

Copper sulphate. Seed soaked for one hour in solution of: 

copper sulphate. Strength of solution one ounce to one gallon: 

of water. 

tron sulphate (copperas). Seed soaked in iron sulphate for 

one hour, using one ounce to one gallon of water. 

Mercuric bichloride (corrosive sublimate). Seed soaked for one 

hour in solution of mercuric bichloride. Strength of solution 

one-eighth ounce to one gallon of water. 

Some of the results obtained from these experiments are com- 

pared in the following table. 
I I Ur 

Compari- Compari- Compari- 
son of son of son of 
stand. yield. poor beans. 

es ae eeuhe ceed oa ere 43 84 88 

INOS ee Pee ts se bcc e pie cose 100 100 100 

MMMM ESUADIATC 0.0. oie c een eceerces 21 28 136 

EE ee Se ee Sak S vletene : 100 100 100 

REMENLALG sy) 5.5: vols cons cine va si oveitie os 88 cL 132 

OY SES IOS SS iy Be ea a ma are 100 100 100: 

PP EPeTDICHIOVIC® 4!.%es oic's coe ons cree 28 19 81 

RR RIM soc vie 8 aed? ea ele dig woe wis 100 100 100: 

“* In column I is given a comparison of the stand of plants. 

secured under each treatment from equal areas, counting the 

stand from untreated seed in each case as 100. 

In column II the total yield of marketable beans is compared: 
in the same way. 

In column III a similar comparison is made of the percentage- 

of poor beans in the total yield in each case. 
| For example, column III shows that for every eighty-eight 

x ounces of poor beans produced under hot water treatment there. 

were 100 ounces of poor beans produced from an equal yield of 
} 69 
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“untreated plants. The reason why the latter class is credited 

with the larger total yield in column II is plainly because a much — 

better stand of plants was secured as shown by column I. 

It appears that in all these experiments the hot water treat- 

ment has given better results than treatment with any other 

fungicide used in soaking the seed. The important fact to notice 

is that the untreated seed gives a greater yield of marketable 

beans than do any plots of the treated seed. This is not because 

plants from untreated seed were any less diseased but because 

ithey gave a-better stand of plants. Even when the treatment of — 

tthe seed by the best fungicides is so severe that the stand is 

‘seriously injured there remains enough of the disease to injure 

the crop under field conditions. At the time of harvesting the 

‘crop in the above noted experiments not a sound plant or even 

4 sound pod was found in the whole lot. These results certainly 

‘give little encouragement for hope that treatment of seed with 

fungicides will yield sufficiently good results to justify recom 

mending its adoption. It should be noted, however, that with 

plants grown indoors for twenty-four days Dr. Halsted found * 

beneficial results from soaking seed for two hours in ammoniacal 

solution of copper carbonate five times the strength used in the 

greenhouse experiment reported above. He reports that one- 

fifth of the plants from treated seed were affected by the disease 

and these but slightly, while nearly one-half the plamts from 

untreated seed were badly affected. Sixty per cent. of the seeds 

germinated in each lot. 

SELECTION OF HEALTHY SEED.— One experimentwas conducted in 

order to compare plants from healthy seed with plants from dis-* 

eased seed. The so-called healthy seed really contained some 

affected beans, as was apparent when they germinated. The sort- 

ing of the seed was not done personally and though must of the 

seed was healthy, yet a second sorting with vreat care would have 

discovered other imperfect specimens. This seed was planted in 

two equal areas, and the adjacent groun on one side of each area 

was planted with diseased seed of the same variety obtained from 

the same source. The soil was uniform in character for both classes 

* Annual Report of New Jersey Experiment Station, 1891, p. 286. 



Fig. 6.— Classes a, b, c and d from an untreated row. 
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of seed and uniform treatment was given to both. The crop was 

gathered as snap beans and a record of the yield was kept both 

by weight and by number of pods produced. In order to deter- 

mine accurately the severity of the disease the pods were classi- 

fied as follows: | 

a. Free from any appearance of disease. 

6 Slightly diseased. 

c. Badly diseased. 

d. Very badly diseased. 

Figures 6 and 7 from photographs will assist in giving an idea 

of this classification. The pods shown in Fig. 6 are from an 

untreated row. Those shown in Fig. 7 were picked at ihe same 

time from a corresponding row treated with Bordeaux mixture, 

and well illustrate the good effects of spraying. In each case the : 

plants came from diseased seed. Group No. 1 in each figure 

shows the amount free from disease; No. 2 shows those slightly 

diseased; No. 3 shows those badly diseased, and No. 4 shows 

those very badly diseased. 

_ ‘Five pickings were made, the last one September twenty-seventh. 

The records of the ‘season’s yield were then combined in one 

table. In order that this report might not be needlessly cumbered 

with tables, a somewhat arbitrary method was employed to 

find one numerical expression for the amount of injury from 

anthracnose in each case. To do ihis it was necessary to esti- 

mate the per cent. of injury represented by each one of the taree 

classes, “b,” “c,” and “d.” This was done, and, on conswt:tien 

with the two persons who assisted in assortiny, five per cent. was 

_adopted to express the amount of damage in class “0,” forty 

per cent. for class “c,’ and ninety per cent. for class “d.” If. 

the percentage of injury thus found is deducted from the total 

yield of each of these three classes and they are then combined 

with class “«,’* the result will state the yield for each experiment 

less the percentage of total damage to the pods from anthracnose. 

It is a difficult matter to express either in words or in figures 

the degree of damage to the crop from the disease. 'The above 

method was adopted because it includes in the record those pods 

which were too badly diseased to ripen seed. It will be secn at _ 
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once, since there may be many such pods in a diseased field, that a 

record of the yield of ripened beans could not give ‘an accurate 

expression of the amount of disease. 

In the following table, column I gives the comparative stand of 

plants from equal areas planted alike, counting the stand from 

healthy seed as 100. Column II gives the comparative yield by 

number of pods, counting that from heaithy seed as 100. The 

yield here given is the total yield less the percentage of injury — 

from anthracnose. Column III in a similar way compares the 

yield by weight. Column IV gives {he comparative amount of 

damage done to foliage at the close of the season, September 

27, 1892, counting the damage to plants from healthy seed as 

100. The damage to foliage at this date was partly due to 

bacterial blight, and it was impossible to make separate esti- 

mates of the effects of each disease. The estimate was very 

carefully made with the assistance of Mr. 1). G. Fairchild. 

Yield b Yield ‘by; ji} Gombacas . ield by ie omparative 
ees number of | weight of Anmiae to 
P ; pods. _ pods. foliage. 

Healthy seed). os 100 100 100 |. 100 
Diseased seed ...........: 84 91 83 108 

Iy is instructive to compare with the above the following table, - 

showing in a similar way the comparative condition of the planis 

earlier in the season, at the time of the first picking: 

t IL. prise TV: pire 
Stand of Yield by Yield by | Comparative 
plants. number of welgle of ed 

pods. pods. (0) 

a 

Healthy seed ...........6 100 100 » 100 100 
Diseased seed............ | 84 | 62 : 58 | 175 

This shows plainly that the effect vf the disease on plants from i ; 

healthy seed became more and :nore marked as the season 

advanced. At the time of the first picking, they were ahead of es 
ite 

ae 
Sy 
ce 

the plants from diseased seed by thirty-eight ih on hi 

a 

4 

3 

e 

4 
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Fia. 7.-- Classes a, b, cand d from Bordeaux treated row. 
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of pods, forty points on yield by weight, and seventy five points 

on condition of foliage; but for the entire season the difference 

was but nine points, seventeen points and eight points, respect- 

ively. The few diseased plants discovered umong this lot as 
the beans were coming up, were purposely left, and they have 

furnished an excellent object lesson on the importance of eradi- 

cating the disease in the beginning of the season. From these 

plants and from the plants in adjoiniag rows grown from Gis- 

eased seed, the anthracnose undoubtedly spread to the healiby 

plants and in a marked degree reduced their yield. 

TREATMENT BY sPRAYING-— This part of the subject has already 

been quite fully discussed, but only the Bordeaux formula there 

recommended has been given. The cupric borate formula used 

was as follows: Dissolve two pounds of copper sulphate in water, 

and separately dissolve in water two and two-tenths pounds of pow- 

dered borax; mix and dilute the whole to thirty ert finally add 

soap as for the Bordeaux mixture. 

The formula used for cupric polysulphide was as follows: Dis- 

solve in water two pounds copper sulphate and separately dissolve 

- in water two pounds potassium sulphide; mix the two and dilute to 

thirty gallons; add soap as before. | 

It will be noticed that these fungicides, as suggested by Mr. 

Fairchild, contain equal amounts of copper per gallon, and there- 

fore are strictly comparable as to the efficiency of equal amounts 

_ of copper in these particular forms. It was noticed after the first 

application that the cupric polysulphide had injured the foliage 

somewhat and that even greater injury resulted from the use of 

cupric borate. Therefore, in subsequent treatment all the form- 

_ ulas were reduced to thirty-seven and one-half gallons of water, 

instead of thirty gallons. The results do not indicate that it is 

advisable to use either the cupric polysulphide or the cupric borate 

_ mixture as a remedy for bean anthracnose. 

Bibliography. 

1. Sacoarpo anp Maanus.—Glceosporium Lindemuthianum,n. s, 

"Micheli I, p. 129, 1878. ‘The fungus was first observed by Linde- 
- muth at Popplesdorf in 1875 and is here named in honor of its 
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2. Saccarpo, P. A.— Gleosporium Lindemuthianum, Sace. 

- Fungi Italici, plate 1032, with the above name and the following 

reference: “ Padovo, Mich. I, 129, in leguminibus EpaReolas vul- 

garis. Tunio 1875.” 

3, ———_—_-+_—.— Gleosporium Lindemuthianum, Sacc. and 

Magnus, Sylloge Fungorum, Vol. II, p. 717, No. 89. 

4, Franx, b.—Ueber einige neue und weniger bekannte Pflan- 

zenkrankheiten. Deutschen Botanischen Gesellschaft, Berichte 

der, Band I, 1883, pp. 31-34. Gleosporium Lindemuthianum, Sace. 

and Magn. States that the disease first became serious in 1882 

when the investigations here reported were undertaken. ‘The 

fungus attacks the half-grown pods and continues until they — 

reach normal size. Describes the appearance of the disease on 

the pod and germination of conidia on the surface of the pod and 

on glass. Mentions the formation of a secondary spore with dark 

violet membrane on the surface of the pod from which a germ 

tube enters the epidermal cell by piercing through the cell wall. 

After gaining entrance to an epidermal cell in this way the 

mycelium rapidly develops and spreads to the surrounding tissue. 

Describes inoculation experiments which were successful only on 

the pods. In one instance the en fruited within five days 

after inoculation. ‘ 

5. TRELEASE, Wm.—The Wax Bean aaneue The Country Gen- 

tleman, Vol. L, p. 800, Albany, N. Y., 1885. One and three-fourths 

columns with illustration of conidia and diseased pod. A popular 

discussion of the general appearance and microscopic characters 

of the disease. States that! it attacks stems, leaves and pods 

of the common bean, Phaseolus vulgaris., L., especially the white 

wax variety. Mentions the susceptibility of some varieties and 

discusses the probable causes, stating that “The susceptibility 

of the wax beans to the attacks of this fungus is not improbably 

connected with the very delicacy of its tissues— which are still 

healthy tissues—* * * * for which we prize it.” 

6. SoravErR, P.— Pflanzenkrankheiten, Vol. Il, pp. 422-423, 

second edition, 1886. Gives botanical characters of Glwosporium — 
genus and states in substance the description of Glwosporium 
Lindemuthianum as given by Frank. 



ae, Me a 
a 

‘SAr So CO aa hs aes y 3 me wt oP aiyh Weal y vat 7 ; i 
aes wd est fre yi . WGN = ‘ ; 
i ae i : Mrs ; og 

New York AGRIcuLTURAL ExpERIMENT STATION. «bot 

7. Penzic, Dr. O — “Studi Botanici Sugli Agrumi e Sulle Piante 

affini, Ann. d. Agria., 1887, Pl. XXXVIII, Figs. 3 and 4, p. 384, has 

figured and described Colletotrichum glaosporioides and so far as 

can be judged from the illustrations the fungus has every generic 

characteristic of that upon the bean. In this Funghi Agrumicoli, 

1882, p. 66, Fig. 90, Penzig described the same fungus as Vermi- 

cularia glaosporioides.” The above reference. is. quoted from the 

1887 report U.S. Department of Agriculture, p. 864. 

8. Sorrpner, F. L.— Anthracnose of the bean. Gleosporrum 
Lindemuthianum,Sace. and Magn., Report of Section of Vegeta- 

ble Pathology in United States Department of Agriculture Report 

1887, pp. 361-364, with colored plate of diseased pods, acervulus, 

conidia and sections of diseased spots on the pud. Under General . 

Observations states that this fungus attacks water melon rinds. 

Gives external characters of the disease on the bean, conditions 

favoring the disease, botanical characters and suggestions for 

treatment. Notes the presence of setae in the acervuli and 

remarks that if these prove an organic part of the fungus the 

classification will probably pe changed to Colletotrichum Linde- 

muthianum. | 

9: —~—__——.— Anthracnose of the bean. Colletotrichum 

LTandemuthianum, Orchard and Garden, vol. xi, pp. 193-194, 

Little Silver, New Jersey, October, 1889. Refers to the article in. 

the 1887 report of the Unitea States Department of Agriculture, 

just quoted, and adds observations on the injury caused by the 
disease. States that field beans are subject to its attacks and no 

varieties of “string” beans are exempt, not even those with 

green pods. Notes again the presence of setae in the acervult 

“the presence of which separates our fungus from the genns 

Gleosporium under which it has heretofore been classed and 
places it in the genus Colletotrichum, the name here adopted.” 

Gives suggestions as to treatment. The article is illustrated with 

two figures, one showing a diseased pod, the other the micro- 

scopic appearance of the fruiting fungus. 

10. Brtost anp Cavara.— Colletotrichum Lindemuthianum © 

(Sace. and Magn.). Briosi et Cavara. I Funghi parasiti della 

pianti coltivate ed utile, No. 50, Pavia, Italy, summer of 1889, 

ag They refer to Scribner (See No. 8) stating that he first noticed the 
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setae but as they find these setae constantly present they decide to 
change the generic name to Colletotrichwm. 

11. Gattoway, B. T.—Anthracnose of the bean. Bulletin 
No. 8, Botanical Division, United States Department of Agricul- 

ture, 1889, p. 65. Replies to letter of inquiry from New Orleans, 

La., regarding this disease and states the cause suggesting reme- 

dies. On page 64, of the same bulletin, this fungus is noted as 

destructive to melon leaves in North Carolina, where it is called 

“melon rust.” } 

12. Kircaner Osxar.— Die Krankheiten und Beschadigungen — 

unserer Landw, Kulturpflanzen, p. 77. Stuttgart, 1890. Gives — : 

a brief statement of the appearance of Glwosporium Lindemuth 

zanum Sace. and Magnus, on bean pods and young seeds. Recom- 

mends, if possible, planting in dry airy situations. 7 

13. Harstep, B. D.— Fungi injurious to garden crops. Ohio 

State Hort. Soc. Report of meeting December, 1890. Mentions 

Oolletotrichem Lindemuthianum as causing “bean spot” and 

states that it probably also causes “melon rot.” 

14. .— Anthracnose in bean seeds. Garden 

and Forest, vol. v, p. 18, 1892. States that “It is certain that 

Colletotrichum Lindemuthianum can exist. from one season to 

another in the mature beans and when, these diseased seeds are 

planted the best possible condition is given for perpetuating the 

disease.” It is recommended that before planting, the seed be 

soaked one hour in a solution of three ounces of copper carbonate, 

one quart of ammonia, and four and a half gallons of water. 

15. Beacu, 8. A.— Anthracnose of Bean. Country Gentleman, 

vol. lvii, p. 88, 1892. Notes the development of the disease from 

blistered beans which though blistered were not noticeably dis- 

colored. Suggests treating the seed by soaking, as recommended oe: 

by Dr. Halsted, in Garden and Forest, of January 18, 1892. 2 
16. Frank anp SoravER.— Pflanzenschutz, p. 62, Berlin, 1892, ae; 

Paul Parry. A short note on treatment of bean anthracnose 

states that with pole beans copper salts are effective as a remedy 

if applied early. An excellent figure illustrates the appearance 

of the disease on affected pods. | 

Professor L. H. Pammel, E. G. Lodeman and D. G. Fairchild 

have Kindly assisted the writer in compiling the above references, _ 
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Bean Blight. 

In the article on Bean Anthracnose reference was made to a 

bacterial disease which in some cases is even more destructive to 

beans than anthracnose. In the kitchen garden at this Station 

it was very destructive during the past season. It developed into 

a serious malady about the first of August and did the most dam- 

age during the hot weather of that month. A plat of wax beans 

was the first to be badly affected and the plants were ruined 

within a few days after the serious nature of the disease first 

attracted attention. The foliage became spotted and yellowed in 

large areas of the leaf surface and soon the leaves withered and 

fell away. Many of the pods contained soft or watery spots 

showing the presence of the disease, or they became withered from 

lack of nourishment after the foliage was destroyed. Frou: these 

beans the disease spread to an adjacent plot of a different variety 

and it also was soon completely ruined. 

In its early stages this blight forms small pimples which have 

a watery appearance. 'These may occur on the pods, blossoms (?), 

foliage or stems. They may or may not have a dull red border 

but do not have either the black color or the sunken spots which 

characterize anthracnose. Microscopic examination in the early ~ 

stages of the blight failed to reveal the presence of any mycelium 

but bacteria were always present. In later stages saprophytic 

fungi gained entrance through the diseased places and hastened 

the destruction which the bacteria had inaugurated. 

_ The question suggested itself whether the blight might not be 

k an accompaniment of the anthracnose attacking the tissues already 

infested by this fungus. The question was answered in the 

negative by the fact that in one field blight was found everywhere 
" _ present on Mexican tree beans while no trace of the anthracnose 

it could be found on any plants of this variety though they were 

«growing adjacent to Red Kidney beans which were attacked by 
eae 70 
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the anthracnose. At the close of the season Mr. J. W. Stepfield, 

of Horseheads, N. Y., in whose field these things were noticed, 

reported that the anther enol did not appear on the Mexican 

tree beans at all during the season. 

This blight affects the foliage and pods as before stated and 

also affects the beans within the pods. Some of the pods fail to 

ripen while others which mature, produce beans that are dis- 

colored by the disease or wrinkled or disfigured with rough spots. 

It is possible that the blight may be communicated to the crop 

of the following season in the seed, as is probably the case with 

the blight of lima beans, and therefore all blemished seed should 

be rejected when planted. Whether this blight on the common 

beans, Phaseolus vulgaris, L. is identical with the one next’ 

described as attacking Lima beans is a question not yet decided. 

The subject is under investigation and the results may be noted 

in a subsequent report. 

Blight of Lima Beans. 

A bacterial disease occurs in Lima beans and forms definite 

characteristic spots on pods and leaves, especially in its earlier 

stages. These spots differ in appearance from those formed by 

the blight on Phaseolus vulgaris but whether the difference in 

appearance is due to the influence of the different host plants, 

and the blight in both cases is due to the same germ has not been > 

decided. Probably the two diseases are distinct. Figure 8, from 

a photograph, shows the characteristic spots on leaves and pods 

of Lima beans. So far as noticed,. these spots are never black, 
but often have a reddish purple border inclosing an area of a 

light red color. On the leaves the spots gradually increase in _ 
size and develop a straw colored center of dead tissue. Sometimes 

the centers of the spots on the pods also become straw colered. 

In the Station garden this blight did considerable damage, and 

on October tenth it was almost impossible to find a Lima pod free 

from the disease. 

A study of the blight has been made in the laboratory in the 

fellowing way. The germ was first isolated by means -ef plate 

cultures. It was then transferred to various nutrient media 
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and from the latter cultures inoculations were made on healthy 

pods kept in moist chambers. These inoculations produced decay 

atthe spots where the virus was introduced, while punctures made 

at the same time, but not inoculated, showed no signs of decay. 

The germ grew less readily on pods of wax or kidney beans kept 

in moist chamber and had but slight effect on the seedlings of 

Phaseolus vulgaris when applied to the unbroken epidermis. The 

tests thus far made indicate that the blight of Lima beans may 

be propagated by planting the diseased seed. The only treatment | 

at present recommended is the selection of healthy seed. 

Bean Rust. 

Uromyces Phaseoli, (Pers.) Winter. 

Figure 9 gives an illustration of the true rust of the common . 

field or garden bean, Phaseolus vulgaris, L. as it appears on the 

leaves and pods. It may be found also on the stalks and petioles. 

So far as is known from our investigations, it is not nearly so 

destructive to beans as either the anthracnose or the blight and 

it is so distinct from either of them that a careful observer will at 

once recognize the difference. It certainly assumes importance in 

some localities, for Dr. Halsted includes bean rust in the class of 

“Worst Fungi of Garden Crops.”* On certain plots of beans 

grown at this Station during the past season the rust was very 

abundant, but the attack came quite late in the season and the 

foliage suffered but slightly as compared with the injury to other 

plots from blight and anthracnose. The disease was seldom 

found on the pods and did no perceptible injury to them. Specimens 

of the fungus were submitted to Prof. George F. Atkinson, who 

reported that “The specimens of Uromyces on Phaseolus vulgaris, 

L. I find on comparison to be the Uromyces appendiculatus (Pers.), 

Ley. It agrees with specimens in Rabenhorst’s Fungi Europaei 

marked No. 1292, U. appendiculatus (Pers.), Lev., and No. 2168 

U. Phaseolarum (Wall.), DBy, a synonymous species. Probably . 

the question as to what the name is is one of synonymy. Uromyces 

Phaseoli (Pers.), Winter§ is probably the name that should be 

used. 

* Proceedings New Jersey Hort. Society, winter meeting 1889-90. 

§ Die Pilze, bd. I., p. 157, Winter’s Rabenhorst’s Kryptogamen Flora. 
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On the foliage the bean rust first forms little brown spots 

nearly circular in outline about as large as pin heads. These 

break out all over the leaf on either surface, and the spores pro- 

duced in them are soon discharged as a rusty brown powder. 

After an indefinite time these spots change in color from brown 
to hlack and produce spores of larger size and different shape and 

texture. It frequently happens that one leaflet is sprinkled with 

the brown spots while its companion on the same leaf stalk is 
covered with black spots or both kind of spots may be found on 

one leaflet. This is not strange since the different colored spots 

represent different stages of the same disease. The dust which 

they discharge is composed of spores which have the same function 

as do the seeds of higher forms of plant life, namely, the propa- 

gation of the species. 3 | 

The fungus grows inside of the leaf for sometime before the 

rust spots break out and the need of treating the disease isnot 

realized till the rust spots appear. It is then impossible to 

destroy the fungus without killing the foliage with it. We are 

not aware that any experiments have been tried for the purpose 

of controlling this disease and therefore no recommendations as 

to treatment of bean rust are made at present. It is not known 

to live over winter in the seed. Probably it winters in the rusted 
leaves as is the case with wheat rust which resembles bean rust ° 

in its botanical characters. 
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Leaf-spot of Chrysanthemums. 

In the fall of 1891, a leaf spot was quite prevalent on chrysan- 

themums at the Station greenhouse and at other greenhouses in 

the vicinity the same disease was found. The disease first appears 

in small dark brown spots, which increase in size and number till 

the leaf tissue dies and the foliage drops off. In badly diseased 

plants nearly all the leaves wither and fall away. Even when the 

attack is less serious the diseased plants are unsightly and are 

not nearly so vigorous or thrifty as are the healthy plants, which 

hold all their foliage. 

A microscopic examination of affected leaves showed that the 

disease was due to a fungus of the genus Septoria. Specimens 

submitted to Dr. Halsted were pronounced identical with the 

fungus referred to by him in an article on “ Fungous Troubles in 

the Cutting Beds,” published in Garden and Forest, February 24, 

1892. In this article attention was called to the “damping off” 

of chrysanthemums cuttings and severe blighting of the foliage 

due to the same fungous disease. 

The cuttings become infected from the disease on the stock 

plants before they are put into cutting beds and so it is best to 

avoid the use of diseased plants when making cuttings. How to 

secure healthy plants free from the Septoria is a question which 

has_been investigated at this Station during the past year and 

with most favorable results. It has been found that starting with 

diseased plants, the disease can be practically controlled, and we 
have reason to believe that by following the treatment here sug- 

gested, any chrysanthemum grower can secure healthy stock from 

which to grow healthy plants. 

In treating the diseased plants three fungicides were tested. 

These were applied in solution by means of a spray using chiefly 

the Vermorel nozzle because a very fine spray was desired. These 
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fungicides were: (1.) Potassium sulphide (one ounce to one gallon 

of water). (2.) Ammoniacal solution of copper carbonate (five 

ounces carbonate dissolved in three pints of ammonia 26 degrees 

then diluted to fifty gallons with water, and enough soap added to 

form a suds); (3) Kordeaux mixture (dissolve two pounds of 

copper sulphate, add whitewash made of one and one-half pounds 

fresh slaked lime, then dilute to twenty-two gallons with water 

and add enough soap to form a suds). 

The Bordeaux mixture proved most effective and the potassium 

sulphide least effective. Since the Bordeaux mixture is quite 

noticeable on the foliage some may prefer to use the ammoniacal 

solution for the last application before the plants blossom. 

The diseased spots on the leaves develop little pimples in which 

are borne numerous spores which are so minute as to be invisible 

to the naked eye and which readily float in the air or are washed 
on to the surrounding foliage by rains or by spray from the sprink- 

ler. The removal of spotted leaves is therefore a reasonable pre- 

caution to prevent the spread of the disease, and since such 

foliage is full of the disease germs it is best to burn it. ‘The 

treatment which may be expected to rid the plants of this dis- 

ease is briefly summed up as follows: 

(1.) Remove and burn diseased foliage. : 

(2.) Cover the remaining foliage with Bordeaux mixture to 

prevent the further development of the disease. Five or six 

applications will usually be sufficient to keep the foliage covered 

with the Bordeaux mixture through the season, especially if the 

soap is used. The object of using the soap is to cause the mix- 

ture to spread in a thin film over the entire surface of the leaf. 

Our experience has been that, applied in this way, the mixture 

adheres so well to the foliage that it is not necessary to make 

another application till there i is sufficient new growth et | 

to justify another treatment. 

The following account of an experiment will perhaps show more 

clearly the efficiency of Bordeaux mixture for chrysanthemum 

leaf blight as compared with ammoniacal solution of copper car- 

bonate. : eps 
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When the plants were selected for this experiment every leaf 

was examined and counted and the per cent. of leaf surface 
\ 

injured by the disease was estimated for each class as follows: 

Per cent. of | Percent. of in- 
Number of plants plainly | jury to leaf 

plants treated.| attacked by | surfaceofthe 
the disease. entire class. 

Pessproeaux mixture ..... 006.9%. 28 0S OBOTT 15.9 
2. Ammoniacal solution of copper | 

BI IA UO an sir v ole ns 81s gd or 33 36.6 10.7 
MERUOALOM (76. 5 os ke a oe alee bole 20 23.4 6.8 

When the plants were in bloom a final estimate of the amount 

of injury to these plants from the Septoria gave the following 

results: | 

| 
oo 

Per cent. of | Per cent. of in- 
Number of plants plainly| jury to leaf 

plants treated.| attacked by} surfaceofthe 
the disease. entire class. 

me epordeaux mixture .. 2.422.044; 24 100 “28 
2. Ammoniacal solution of copper 

PMPIAVALO 10) ecg \ ecardiole sac e bik BY 100 11.6 
Pemerereated *... Lec. sec oe ce vet 20 | 100 35.5 

By comparing the per cent. of leaf surface injured by the dis- 

ease before treatment, with the per cent. of diseased foliage at 

the close of the experiment, it is seen that at the beginning of 

the experiment the Bordeaux treated plants were in the worst 

condition, while at the close they were in the best condition, 

having gained 10.6 points as compared with their condition at the 

beginning, and in the same period the plants treated with 

ammoniacal solution of copper carbonate gained 0.9 of a point 

and the untreated plants lost 24.7 points. Plants treated with 

-ammoniacal solution of copper carbonate therefore gained 25.6 

points as compared with the untreated plants, and those treated 

__ with Bordeaux mixture gained 35.2 points as eompared with the 
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untreated plants. All ‘these plants were given the same care 

throughout the experiment and therefore the different classes 

were kept in close proximity to each other, thus favoring the 

spread of the disease to the healthy plants, for in order to show 

the comparative values of the different treatments, no diseased 

foliage was removed from any of the plants after the experiment. 

was well under way. Under these conditions the diseased foliage . 

was continually spreading the disease to the treated as well as the 

untreated plants, and probably it is on this account that the — 

disease gained a foothold on every plant. Florists and gardeners 

could easily avoid this source of the disease by removing the 

diseased foliage, but this alone will not suffice to keep the disease 

in check, when it has once gained entrance to the plants, and it 

is advocated only in connection with the use of the fungicides, 
either Bordeaux mixture or ammoniacal solution of copper 

carbonate. 

{ 



Experiments in Treatment of Potato Scab. 

Experiments were conducted during 1892 both at the Station 

and in co-operation with Mr. C. E. Chapman, of Peruville, N. Y., 

for the purpose of investigating the following questions: 

1. To what extent can potato scab be prevented by treating 

the seed with fungicides? 

2. Is spraying the seed and the surrounding soil as effective 

in preventing scab as soaking the seed before planting? 

3. What are the comparative merits of different fungicides for 

the prevention of potato scab? 

General observation will confirm the statement that under 

favorable conditions the scab fungus will live from year to year 

in the soil. Such places are known to produce a scabby crop 

whenever they are planted to potatoes. Sometimes they become 

so badly infested with the scab that they are no longer planted 

with potatoes on that account, thus showing that the soil has 

become permanently infected with the scab fungus. In the fol- 

lowing pages such soil will be referred to as “infected” soil, 

meaning that it is infected with the potato scab fungus. So far 

- as our observation goes badly infected soils are usually found on 

the former site of a cattle yard, door yard or kitchen garden or 

perhaps where a portion of a straw stack has rotted or in some 

such location where the soil has been abundantly enriched and 

successive crops of potatoes grown. 

In planning the work with potato scab for the past season it 

was decided to secure if possible some thoroughly infected land 

for a portion of the experiments in order to give the proposed 

remedies the severest possible test. Through the courtesy of Mr. 

©. E. Chapman, of Peruville, Tompkins county, N. Y., a piece of 

such ground was offered free of charge for this work and Mr. 

: ~ Chapman, who is an experienced potato grower, and who also 

_ appreciates the necessity of very careful work in conducting such 

71 
; / 
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experiments, personally attended to the preparation of the soil 

and assisted in all the details of the experiments at his place.. 

The ground selected at Peruville served as a dooryard years 

ago. It has been planted to potatoes repeatedly but finally has 

been abandoned for this purpose because the crops were inyari- 

ably so scabby as to be nearly or quite unmerchantable. 

Similar experiments were carried on at this Station on more 

favorable ground which was not known to be infected with the 

acab. By means of these duplicate experiments it was possible to < 

eompare the proposed remedies on favorable and unfavorable 

soils. Two methods of using the remedies were tried, namely, 

(1) by soaking the seed before planting, and (2) by spraying the 

soil and seed at planting time. In every experiment and in the 

rows left untreated for comparison scabby tubers were used for 

seed so as to give the treatments a more thorough test. 

These experiments show that under certain conditions potato 

scab can be largely prevented in a practical way. On badly 

infected ground, on “scabby ground” if you please, no treatment 

was of any practical benefit. The failure was not in every case a 

complete one, but no practical advantage resulted from the treat- 

ment. On the more favorable soil at the Station a decided 

advantage resulted from some of the treatments, chiefly from zine 

sulphate (white vitriol), iron sulphate (copperas) and mereurie 

chloride. These investigations confirm in a measure both the 

work of Bolley* who found beneficial results from soaking the 

seed in mercuric chloride, and of Kinney§ who found that Bor- 

deaux mixture sprayed on the soil and seed at planting time — 

lessened the amount of scab in the crop. 

It should be borne in mind that lessening the amount of scab 

on the immediate crop is not the only advantage arising from 

_ treating the seed with fungicides, for if the fungus once becomes 

established in the soil it may live there from year to year and 

it is therefore wise to take care not to introduce the disease into 

uninfected soils. Tubers selected from a scabby crop, though 

apparently smooth, may contain microscopic germs of the dis- 

ease and ought therefore to be » antes either by apr, or 

* Bull. 4, North Dakota Expt. Station, Dec., 1891. 

§ Bull. 14, Rhode Island Expt. Station, Oet , 1891. 
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soaking with some fungicide before they are planted. The same 

may be said of purchased seed of unknown origin. The cost of 

treating the seed is slight and the operation does not require 

much labor. 

The following preventive measures are also recommended: 

(1.) Select soil free from the scab fungus if possible. No treat- 

ment is known which will insure a crop of smooth tubers on 

infected soil. 

(2.) Plant only clean, smooth seed.* 

(3.) Scabby potatoes or scabby beets$ should be thoroughly 

cooked before being fed to stock in order to prevent the fungus 

, _ from being disseminated with the manure.§§ 

*In experiments conducted by Thaxter, scabby seed very greatly increased the 

number of diseased tubers produced. See Annual Rep. Conn. Exp. Station for 

1891, p. 157. See, also, Beckwith in report of this Station for 1887, p. 310. 

Bolley gives an excellent discussion of this point which leads to the following 

statement based on abundant experimental evidence: ‘‘ 3cabby or disease-bear- 

ing seed tubers can and will under ordinary circumstances produce a diseased 

crop.” See Bulletin No. 4, North Dakota Expt. Station, Dec., 1891. 

§ In the Bulletin just quoted Bolley states that potato scab also attacks the 

various varieties of beets. 

§$ Thaxter says he is convinced ‘‘ That the practice of feeding scabby tubers 

to stock is one of the most important means by which the disease is spread on 

farms. In view of the well-known fact that great numbers of fungus spores 

can and do pass through the digestive tract without injury, and that the scab 

4 fungus is known to grow luxuriantly in decoctions of horse or cow dung, it is 

‘ not unreasonable to assume that its spores, passing through the digestive tracts 

of stock fed with diseased potatoes, continue their development in the manure 

after evacuation.”’ See Annual Report Conn. Expt. Station for 1891, p. 158. 

Kinney states that ‘‘Stable manure scattered in the furrows at time of plant- 

ing is favorable to the development of the disease.”’ Bul. 14, Oct., 1891, Rhode 

Island Expt. Station. 

Ber. In. view of the nature of the disease Thaxter’s conclusion on this point seems 

better than the more positive statement just quoted. He says ‘‘ Barnyard 

manure which has not been contaminated by the scab fungus may not materi- 

ally increase the amount of scab.” 

Hexamer observed that under the exclusive use of commercial fertilizers scab 

almost entirely disappeared while under the exclusive use of barnyard manure 

the amount of scab increased. See American Agriculturist, Vol. LI, p. 172. 

Humphrey states that ‘‘ Potatoes raised on barnyard manure were markedly 

- more scabby and more deeply scahbed:than the rest.” See annual Rep. Mass. 

State Ex. Station for 1889, p. 219. 

Green finds that the use of barnyard manure as a potato fertilizer has increased 

ef potato scab. See Bulletin Ohio Expt. Station, Jan., 1899. 
the yield, but not always the total marketable product because of the prevalence 
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(4.) The relation of soil conditions to the development of potato — 

scab received considerable attention before the real cause of the 

trouble was known. In Beckwith’s experiments at this Station 

excessive moisture favored the development of the disease* and ae 

Humphrey §-states that light, open, thoroughly drained soil seems 

to be less favorable to the development of the disease than does 

heavy, damp soil. But, in the bulletin referred to, Bolley well 

says, “There is no substantiated evidence that any soil of whatso- | 

ever kind can in itself give origin to the disease. That certain 

characters in a soil may increase the capabilities of the disease 

to work damage is possible. This point, however, is not proved, 

and even if it were, it need not militate against the use of any 

particular kind of soil if care is taken to avoid the first cause, 

the plant parasite. The same argument holds for the use of 

manures, though it is possible that barnyard manures may become 

contaminated from refuse matter containing the disease and thus 

become a source of infection. 

(5.) If the presence of scab is suspected, ah the potatoes as 

soon as they are matured.** 

- MANNER OF APPLYING THE FUNGICIDE. DIR a 
Regarding the question whether spraying the seed and the : 

surrounding soil at planting time is as effective in preventing ‘ ; 

scab as simply soaking the seed before planting, our investiga- 

tions indicate that under the conditions of these experiments 

the former method was more successful than the latter, but the 

treatment is somewhat more laborious and takes more material. B 

This opinion is based chiefly on the results of the experiments at 

the Station since on the Peruville soil the treatments had com- 

paratively little effect. When the first method was used the 

- freshly opened furrow or hill was sprayed with the fungicide, then 

after the seed was dropped it also was sprayed and then covered. 

When the latter method was followed the seed was soaked inthe  —_— 

fungicide one and a half hours and then planted. By 

* Annual Report for 1887, p. 311. 

§ Annual Report Mass. State Expt. Station for 1890, p. 220. : it 
** Thaxter states that scab spots deepen as long as the tubers remain in the ground. See 

Annual Report Conn, Expt. Station for 1891, p. 159. . eA 37 
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pas COMPARISONS OF FUNGICIDES. 

For the purpose of investigating the question as to the com- 

parative merits of different fungicides, seven fungicides were 

tested, namely (~) copper sulphate (blue vitriol or blue stone), 

()) iron sulphate (copperas), (¢) zinc sulphate (white vitriol), (d@) 

Eau Celeste, ‘v) Bordeaux mixture, (7 mercuric chloride (corrosive 

sublimate), and ) ammoniacal solution of copper carbonate. ‘The 

best results were obtained from the use of iron sulphate, zinc 

sulphate and mercuric chloride but further experiments must 

be made before it can be definitely stated which of these is most 

effective. The formula for either the iron sulphate or the zine 

sulphate solution is one ounce of the sulphate to one gallon of 

water. The mercuric chloride formula is “ Dissolve two ounces 

of the chloride in two gallons of hot water, let it stand several 

hours, or over night, then dilute to fifteen gallons.” It should 

be remembered that the mercuric chloride is very poisonous. Only 

wooden vessels should be used in making any of these solutions. 

There is but slight difference in the cost of these three solutions— 

less than one cent per gailon in each case. 

| NATURE OF POTATO SCAB. 

Since the cause of potato scab has been definitely determined 

its treatment can be more intelligently studied than was formerly 

possible. The very careful work of Dr. Roland Thaxter at the 

- Connecticut Experiment Station and of Prof. H. L. Bolley of the 

North Dakota Experiment Station has shown that the cause of 

potato scab is a parasitic fungus. 

Regarding the question as to whether a distinction should be 

made between the so-called “surface” scab and “deep” scab it 

will be sufficient for our purpose to quote Prof. Bolley’s state- 

ment * that the economic interest of the subject is essentially 

centered about the establishment of the fact that the general 

first. cause of the disease is in parasitic plant action§ and his 

* Bull, 4, North Dakota Expt. Station, Dec., 1891, p. 6. 

§ Prof. Bolley states that ‘‘In order to understand the form which the scabs as such assume- 

one must keep in mind the structure of the potato tuber and the effort always made by living 

_ tissues to heal a wound. In plants this is most rapidly accomplished by the formation of bark 

rind or corky tissues composed of layers of tabular cells rapidly developed from the underlying 

soft tissues (parenchyma), The ultimate form which the scabs assume is the result of a con- 

tinuous formation of layers of cork below the area of disease, because of the irritating and erod- 

ing action of the parasite. These later cork formations push up, distort and rupture the disease 

eaten parts above.’’ See Bull. 4, North Dakota Experiment Station, Dec., 1891, pp. 8-9. 
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investigations go to show that the chief damage to the crop 

arises’ from the action of the fungus to which Dr. Thaxter has 

given the name Odspora scalies. It appears that Dr. Thaxter’s 

work** in 1891, showing that this parasitic fungus causes potato 

scab, was confirmed both by his later investigations and by those 

of Prof. Bolley, and the theories that the scab is primarily due 

to injuries resulting either from insect depredations, or from 

excess of water in the soil, or from mechanical irritation, or from 

chemical action, or from the action of manure or other fertilizers, 

must be abandoned and it must be conceded that these supposed 

‘causes influence the prevalence of the disease only in so far as 

they may furnish more favorable conditions for the growth or dis: 

tribution of the fungus which really causes the scab. Figure 1)* 

illustrates in a very interesting way the results of one of Dr. 

Thaxter’s inoculation experiments. From a pure culture the 

fungus was applied to the surface of this tuber in lines so as to 

| form the monogram R. T., and so successful was the inoculation 

that the seab formed a nearly perfect monogram. Figure 11 

‘illustrates a potato badly scabbed by the action of the eee 

| 0 ispora: Scabies, Thax. 

DETAILS OF EXPERIMENTS. 

As previously stated two kinds of soil were selected for the 

experiments with potato scab during the past season namely, at 

Peruville, soil so thoroughly infected with the scab fungus that 

whenever planted with potatoes it invariably produced a crop 

that was mostly so scabby as to 'be unmerchantable; and at the 

Station, soil that was not known to be infected with the scab 

fungus. Scabby seed was selected for planting in both places 

and alternate rows were always left untreated for the sake of 

comparison. In making up the following tables each treated row 

was compared with the untreated rows on either side of it except 

in one or two instances where but one untreated row could be 

used for this purpose. 

** 1891, Annual Report Conn, Expt. Station, p. 159. 

* Figures 10 and 11 are from Annual Report Conn, Expt. Station;for 1890. 

- 
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The experiments were planned so as to compare the effects of 

different fungicides applied in two ways. Series A includes all 

experiments in which the seed was soaked for one and a half 

hours in the fungicide before planting. Series B includes all 

experiments in which the freshly opened furrow or hill was 

sprayed with the fungicide, then the seed was dropped, the 

furrow or hill sprayed again and the seed covered. The fungi- 

cides were prepared as follows: 

a. Copper sulphate (blue vitriol or blue stone) one ounce dis- 

solved in one gallon of water. 

4. Iron sulphate (copperas) one ounce dissolved in one gallon 

of water. 

e. Zine sulphate (white vitriol) one ounce to one gallon of water. 

@ Eau Celeste.— Dissolve one pound of copper sulphate in 

water and just before using add one and a half pints of ammonia — 

and dilute to twenty-two gallons. 

e. Bordeaux mixture.— Dissolve six pounds of copper sulphate, 

add a whitewash made from four pounds of fresh-slaked lime and 

dilute to twenty-two gallons. 

Jj. Mercuric chloride (corrosive sublimate).— Dissolve two ounces 

in two gallons of hot water and let it stand several hours or over 

night, then dilute to fifteen gallons. 

vy. Ammoniacal solution of copper carbonate.— Wet five ounces 

of the carbonate with a little water, then dissolve in three pints 

of ammonia 26 degrees and dilute to fifty gallons. 

In the following tables the per cent of scab * under each treat- 

ment is compared with the per cent of the scab in adjacent 

untreated rows.$ 

* The amount of scab found on the crop when it was harvested can not be correctly estimated 

by dividing the potatoes into two classes, ‘‘scabby”’ and ‘‘not scabby,”’ because all grades of 

differences existed between the ‘“‘not scabby”’ class of the different experiments, some being 

very much more scabby than others. After the potatoes were dug, therefore, they were washed 

and divided into four classes, (1) free from scab, (2) slightly scabby, (3) badly scabby but mer- 

chantable, and (4) unmerchantable. Then counting the amount of scab on the unmerchantable 

class as 100 per cent, the average amount of scab on class 2 was estimated as fifteen per cent 

- as compared with class 4, and the average amount of scab on class 3 was estimated at thirty per 

cent as compared with class4. From these estimates the total per cent. of scab in each 

experiment is easily comp;ted and the results efford a basis of fair comparison ce the amount 

of scab present under each treatment. 

§ In series A there were planted twice as many rows at Peruville as at the Station and this was 

taken into account in computing the general average of all experiments, enue with part of f. 

- and g. whicb lacked the necessary rows for comparison. 
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TABE HE: . f 

Series A.—Sor. AND SEED SPRAYED AT PLANTING TIME. i, 

STATION, EXPERI- PERUVILLE EXPERI- AVERAGE OF ALL | 
MENTS. MENTS. - EXPERIMENTS. is 

Treated | Untreated | Treated. | Untreated.| Treated. | Untreated. 

a Copper sulphate ....; .* | * 55.0 69:9 | «ap a 
b Iron sulphate... ....| 42.7 63.8 89.5 86.2 66.1 75.0 — 
e Zinc sulphate ....... | 26.8 63.8 92.5} ~ 90.9 70.6 BL 
d Eau Celeste ......... eee We 58.3 92.9 93.2 77.0 BL Ursa 
e Bordeaux mixture .., 44.2 HOE he OT 0 94.3 75.4 79: Gui ae 
f Mercuric chloride...' 13.5 40.9 86.5 93.1 50.0 67.0 
g Ammoniacal solution 

of copper carbonate.) 37.8 40.6 9171 87.0 64.4 | 63.8 

S:rigs B .— SEED SoAKED BEFORE PLANTING. 
— 

STATION EXPERI- PERUVILLE EXPERI- AVERAGE OF ALL og 
MENTS, MENTS. EXPERIMENTS. 

| Treated | Untreated | Treated. | Untreated.) Treated. | Untreated. 

a Copper sulphate ....|  * Es 97.2 96.7 | C20 sa eee 
biIron sulphate ....... 1 BB L9 49.5 88.1 93.3 57.5 71.4 
¢ Zinc sulphate....... | 84.6 49.5 | $58.4 92.1 46.5 70.8 
d Kau Celeste ......... Rr det Ve Crna to PO Po ee ONG 
é Bordeaux mixture...) 22.9 34.9 93.1 97.5 58.0 §6.2 wel 
Ff Mercuric chloride...) 15.1 34.9 96.5 97.7 55.8 66.3 
g Ammoniacal solution : 

of copp: r carbonate. | * i 98.0 98.5 1. i eae oe ee te; 

On much of the ground used in the Peruville experiments + i 

every fungicide tested proved either utterly or practically useless 7) 

whether the seed was soaked or sprayed, so that when these 

_ results are included in the average results of all experiments the 

per cent. of injury from the scab is much higher and the apparent 

effect of the treatment is less marked than is the case with the ~ 

experiments on other soil. / TAN 
It will be noticed that at the Station the treatments apparently 

lessened the amount of the scab in every instance. The differ- — 

ence in the per cent. of scab, comparing the treated rows with 

corresponding untreated rows, is given in the following table. 

- . si 4 - ie ‘ 2 Er ¢ a 

ya Neen Coney 

So 

ee ie wy Bites Le _ > * ee me 

* Results were unfortunately vitiated. 4 

+ Treatment killed the seed. 

¢ A comparison with other untreated rows indicates that the soil of this experiment might — i 

have been less thoroughly infected than it was in the untreated rows with which it must be — ;: 

compared. AS 
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Experiments in which there was more scab in the treated than in 

the untreated rows are indicated by a *. It will be noticed that 
this occurred in none of the Station experiments and in but few of 

Taare I, 

SERIES A. SERIES B. 

o wi 2 >. M4 

gg |) Be) wee | ge | Ba i Gee 
| 38 | 58 | S38) BE | BS | Bae 
by ae a < Aan ee ei Hh 

a@ Copper sulphate.... ...| + | OL A Wea +. | AOLB ees 
6 Iron sulphate .......... QL RB ON Osh eB hae ae 
¢ Zinc sulphate .......... B70 V6 18 18 Pea ene 
d Kau Celeste ........ Hii ed tet ap Up ea BE kee t 
é Bordeaux mixture ...... DEO BeBe 2) E Ol a dy Mea 
J Mercuric chloride ...... 27.4 GOS ols MOBS ck Se BO ae 
g Ammoniacal solution of | 

copper carbonate...... Oeste Be a? gan Ry Maa Aa + | 0.5 0.5 

_ Taking all things into considerations it appears that in series A 

where the soil and seed were sprayed, an average of all. experi- 

ments shows that the use of mercuric chloride gave greatest — 

freedom from scab, but in the Station experiments alone where 

+‘Results unfortunately vitiated. t Killed by the treatment. | See note Table I. 

§ Before attempting to draw any conclusions from these tables it will be well 

to examine the first table with reference to the variation in the amount of 

scab in the untreated rows. It will be noticed that the amount of the scab in 

the untreated plots at the Station varied from 40.6 per cent. to 63.8 per cent. 

in series A and from 34.9 per cent. to 49.5 per cent. in series B, notwithstand- 

ing the fact that they were very near to each other. The average of the 

untreated plots in all experiments as seen by the same tables shows a variation 

from 63.8 per cent. to 81.9 per cent. in series A and from 66.2 per cent. to 71.4 

per cent. in series B. Probably this variation in the amount of scab in the 

untreated plots is partly due to the varying scabbiness of the seed and to the 

varying amounts of the scab fungus present in the soil. It ismecessary to bear 

these things in mind when considering the comparative merits of the different 

fungicides as apparently shown in these tables. On the other hand it may be 

said that the treated rows were always compared with adjacent untreated 

“rows so as to avoid, as far as possible, untrustworthy comparison ; this 

_ together with the fact that the experiments were all duplicated and some in 

series A were tested in three separate plots, and that series B also duplicated 

series A in the kind and strength of the fungicides used, renders the results of | 

considerable value. - | 
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the differences in the results were less liable to be due to variation 

in the amount of the scab fungus in the soil, the zine sulphate 

treatment gave apparently the greatest freedom from seab fol- 

lowed by mercuric chloride and iron sulphate in the order named. 

Copper sulphate lessened the amount of the disease but also les. 

sened the yield. Eau Celeste, Bordeaux and ammoniacal solution 

of copper carbonate had little value at the strength used. 

Turning now to series B where the seed was simply soaked in 

the fungicides before planting, an average of all the experiments 

shows that zinc sulphate was apparently most successful, possibly 

dive in part to favorable soil conditions; but the results obtained 

at the Station alone where the soil conditions seemed to be more 

uniform indicate that iron sulphate was most effective followed 

by mercuric chloride, Bordeaux mixture and zine sulphate in 

the order named. There were some indications that Bordeaux 

mixture slightly injured the yield, and this was also noted in pre- 

liminary greenhouse experiments. Eau Celeste, copper sulphate 

and ammoniacal solution of copper carbonate had little or no 

effect at the strength used. These apparent discrepancies in the 

results may be due to the fact that the amount of the scab present 

in the soil or seed was not uniform in the different rows as shown 

by the variation in the amount of scab in untreated rows, 

These experiments and those of other investigators show that 

preventive treatment is in a measure successful; but it will be — 

necessary to investigate this subject further in order to determine 

what fungicide, cheap and easily applied, is most effective in 

preventing potato scab. 

It should be remembered that, as previously stated, these 

experiments were planned so as to give the proposed remedies the 

severest possible tests, therefore scabby seed was selected for each 

experiment and part of the experiments were conducted on badly 

infected ground. It is reasonable to suppose that much more 

favorable results in preventing scab could be obtained by avoiding 

infected soil, by selecting smooth seed, and by using all the pre- 

cautions mentioned on pp. 563-4. 
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Some Celery Diseases. 

Outline of Discussion. 

I. Center Blight (bacterial). 

Treatment suggested. 

II. Stalk blight (bacterial). 

ITT. Celery leaf spot diseases. 

Celery Septoria (Septoria Petroselini, Desm., var. aa 
aan. , 

Spraying. 

Soaking the seed in Fungicides. 

Celery Cercospora (Cercospora Apii, Fr.) 

Celery Phyllosticta (Pihyllosticta Apii, Hals.). 

IV. The Celery Rusts (Puccinia bullata (Pers.), Winter, and Puc- 

coma Castagner, Thum.). 

V. Experiments in spraying. 

VI. May celery be safely sprayed with copper ohio 

INTRODUCTION. 

Celery is subject to different diseases due to bacteria or fila- 

mentous fungi. In some celery growing districts of the State 

these diseases have come to be of considerable economic import- 

ance, and their attacks are increasing in frequency and severity. 

Tt is the purpose of this article to vive 2 brief description of some 

of these diseases, to state some of the results of investigations 

made under the direction of this Station during the summer of 

1892, and to collate such other information on the subject of 

celery diseases as may be deemed reliable and important to celery 

growers. 
CENTER BLIGHT OR CENTER ROT. 

This name is commonly given to any disease of the heart or 

center of the celery plant. Our attention has been called to two 

troubles of this kind, apparently different, but possibly both are 

due to the same primary cause. One of these troubles will be at 

once recognized by the name “soft rot.’ A severe attack destroys 
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the whole center, ‘but frequently the disease appears in blotches 

or strips on some of the tender central stalks and rapidly runs 
down the stem, marking its progress by the soft and discolored 

tissues which have been killed by the disease. Sometimes in the © 

first stages of the disease the watery tissues do not assume a deep 

color till they have been exposed for some time to the air. 

The other trouble mentioned above is manifested in a grayish 

or dark tinge of the affected part frequently accompanied by a 

slight withering or wilting of the leaflets, and watery pimples or 

wrinkles may appear on the otherwise healthy surface of the stalk. 

Finally the diseased leaflets become brown and completely withered 

and the stalk decays. In its first stages this trouble injures the — 

flavor and appearance of the blanched celery and thereby lessens 

or wholly destroys its market value. As before stated it is 

possible that both these troubles are simply different manifesta- 

tions of the same disease, but this has not yet been proved. 

The extent to which conditions of soil may affect the prevalence 

of center blight is not well understood, but it is believed by many 

that center blight is more apt to be serious whenever soil condi- 

tions are unfavorable to thrifty growth of the celery plants; and ~ 

that anything which weakens or checks the growth of the plants 

whether it be leaf blight, lack of available plant food in proper 
proportion, or unfavorable soil conditions, is favorable to the 

development of center blight. Practical experiments must deter- 

mine for each celery grower what is necessary to be done on his 

particular soil to insure the best growth of celery, whether it be 

tile draining, rotation of crops, subsoiling or application of potash, 

phosphoric acid or nitrogenous fertilizers. We can well believe 

that when plants are in the healthiest condition they are best able 

to withstand disease, and, therefore, it is best to secure a healthy — 

vigorous growth of the celery plants. 

Center ‘blight in this section is more prevalent during the hot — 

summer months than in autumn, and, consequently, the early — 

varieties suffer most. The self-blanching kinds are used largely — 

for early celery and this probably is one reason why the disease is é 

reported more commonly on. these varieties. The “green” celery — 
is by no means exempt, but there are some reasons for thinking — 

that, after all, the self-blanching kinds are more susceptible to. 
‘a 
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_ disease than the green varieties.“ The White Plume has been 

mentioned in particular as subject to this disease. 

Weather conditions certainly have much to do with the activity 

of the disease. When the atmosphere is hot and moist the center 

blight makes most rapid progress and the injury is correspond- 

ingly great. ‘These conditions are frequently found during July 

and August when the celery is banked up for blanching and the 

warm moist atmosphere surrounding the plants favors not only 

the production of tender succulent whitened centers but also 

favors the development of center blight. 

Plants that are not too severely attacked may, under favorable 

conditions, form new centers and especially is this true of young — 

and vigorous plants. Even those which are very badly attacked 

may recover as was shown by selecting a few such plants, strip- 

ping off the outer foliage and setting them in pots in the green- 

house late in the fall. With but one exception the plants formed 

new healthy centers, though the outer foliage still showed a little 

blight. The fact that celery can to such an extent withstand the 

inroads of the germs of center blight even after the disease has 

destroyed some portion of the plant, shows the importance of so 

treating the plants and the soil as to secure as healthy and vig- 

orous a growth as possible. 

TREATMENT SUGGESTED. 

The experiments conducted in 1892 under the direction of this 

Station by Mr. DeWitt C. Curtis, of Horseheads, N. Y., in spray- 

ing for prevention of center blight, gave only negative results. 

The fact that beneficial results can be obtained from the use of 

fungicides for this disease has not yet been established. For the 

present, therefore, it is best to oppose the disease by sanitary 

measnres, that is to say, by adopting those methods of growing 

and handling the celery crop which seem to be most favorable for 

the development of vigor and vitality in the plants and by avoid- 

ing so far as possible those conditions which are most favorable to- 

the development of the disease. It is suggested that the follow- 

ing methods be given a trial. 

WI Zz 
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1. When celery is to be grown on the same ground year after 

year do not allow the refuse to rot on the ground. It is filled 

with diseased germs, and it would be better to take the celery, 

 * See “Fungi as Related to Variegated Plants,’ by B. D. Halsted in Bull. Torrey Botanical 

club, vol, xix, ‘PP. 84-88. 
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including the diseased plants, off from the field before stripping 

for market. 

2. Try blanching with boards, instead of earth, during hot | 

weather. 

3. Experiment in a small way with fertilizers in Sikes to 

determine what element or combination of elements will give the 
best plants on that particular soil. For instance make a small 

strip of soil rich in nitrogen another rich in phosphoric acid © 

and another rich in potash, and compare the results with those 

obtained from using banyard manure and from unmanured strips. 

_ 4, Be careful to keep the plants free. from leaf blight from the 

start. This will necessitate treating them in the seed-bed as here- 

after recommended. 

STALK BLIGHT. 

Before the celery is banked a bacterial disease is seen affecting — 

the leaf stalks (petioles) where the leaflets join the main leaf 

stalk. From such a diseased joint the blight extends downwards — 

and the leaflets above the joint wither from lack of nourishment. 

Sometimes this stem blight seems to start from an insect puncture — 

and the eggs and larvae of some insect, probably dipterous, have 

been found in the decaying stems, but on the other hand many — ; 

diseased stalks show no evidence of insect puncture. It is posst- 

ble that the germs of the disease are distributed to some extent 
by insects, but its origin can not be attributed primarily to an 

insect sting. Probably this trouble is due to the same germ ~ 

which causes the soft rot of the centers. Of itself it does not — 

appears to be a serious difficulty, but if it proves to be identical - 

with the center blight it deserves attention. 

CELERY LEAF SPOT DISEASES. a 

There are several parasitic fungi which attack the leaves of 

celery causing them to become spotted or blighted. These fungi 

live within the leaf, absorb for their own growth the nourishing 

juices of the host plant, and produce countless spores for the 

reproduction of their kind. The spores, which are the germs of the 

fungi, are too small to be seen with the naked eye’and are so 

light that they easily float in the air and are readily carried — 

by the winds to other plants. By means of these spores pro- 

duced by diseased foliage the fungous diseases spread and ee . 

healthy foliage. 3 3 
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CELERY SEPTORIA. 

Bar of the fungi which causes celery leaf spot or leaf blight is 

known to botanists under the name of Septoria Petroselini, Desm., 

var. Api: B. & C.* So far as could be determined most of the 
damage from celery leaf spot in 1892 in central and western 

New York was due to this Septoria. It was described as occur- 

ring on celery by Briosi and Cavara,§ Pavia, Italy, in 1890. 

In 1891 it was found by Chester** in Maryland, by Halsted§§ 

in New Jersey and by Humphrey]|| in Massachusetts. This fungus 

attacks not only the leaves but every part of the plant above 

ground. It causes watery streaks to appear along the stalks 

which resembled somewhat the bacterial disease but which in a 

few days become dotted with the fungus fruits. Its spores are 

borne in little globular receptacles, called pycnidia, which project 

slightly abeve the surface of the leaf and are visible to the naked 

eye as little black dots or pimples scatitered over the diseased 

surface. See Fig. 16. 

The leaf spot disease is illustrated in Fig. 12. An enlarged view 

of five pycnidia is shown in. Fig. 13 where they are seen projecting 

Fig. 12, Portion of leaf affected with’a celery leaf spot. (Septoria Petroselini, Desm. var. Apit, 

B. & C.) 

* Humphrey states in the 1891 Annual Report of the Mass. State Experiment Station, p. 231, 

that ‘So far as it has been possible to examine material and descriptions it appears that this 

‘form on celery is separated by no distinct features from the following previously described ones 

on Umbelliferse; Septoria Sii, Rob. & Desm., S. Cryptoteeniw, E. & Rau., S. Sanicule, BE. & FE, 

and S. Dearnessii, E. & EB! 
§ Funghi Parisitti Fascecola, vi, No. 144. 

** Bulletin Torrey Botanical Club, Dec., 1891, p. 372. 

§§ 1891 Annual Report N. J. Expt. Station, pp. 255-256. 

| 1891 Annual Report Mass, State Expt Station, p. 281. 
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above the surface of the leaf. In the center of each i is an opening — 

through which the spores escape and within which appear the | ag 6 
"ha : 
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Fig. 13. Enlarged view of a portion of one of the leaf spots in Figure 12. 

outlines of some of the spores that fill the cavity. The spores, iso- é 

lated and still more magnified, are shown in Vig. i4.* sd ep 

Fig. 14. Spores of the Septoria. SRL : i 

A study of this fungus last season disclosed the inportant fact ie ie 

that the pycnidia may occur on any aerial part of the plant, includ- 

ing the seeds (seed coats), and the pedicels on which they are \\ 4 

porne. Fig. 15, somewhat enlarged from nature, illustrates the way ae 

in which the pycnidia cover the stems and seeds. To the aie 6 ieee 
eye they appear like black specks. | 

While the development of the disease from diseaked seed has 

not been definitely observed, it is certainly true that the disease } se 

appears in the seed bed, and it is reasonable to suspect ‘7 

that the introduction and rapid distribution of the disease in 

this country is due to the importation of infected seed. The - 

more we study plant diseases the more thoroughly are we impressed a * 

with the importance of perfectly sound seed for all farm and gar- | . 

den Pee Various diseases of beans, corn, oe potatoes and~ . 

Bulletin Q of . J Bape. Station, 1892. 



Fig. 15.— Magnified view of celery seed and portions of stems dotted with pycnidia of Septoria 

Petroselini Des., var. Apii, B. and C. (W. P. W., del.) 
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other crops are known to be propagated year after year in the dis- 

eased or infected seed. It is not wisdom to plant such seed and 

then blame the weather for all blights, rusts and mildews. While 

it is true that weather conditions exert a very important influence 

on the rapid development and spread of those diseases it is also 

true that many diseases are introduced into the field in the blem- 

ished, infected seed, and when the weather conditions are unfavor- 

able for the development of the diseases we have “good luck” 

with the crop, otherwise we have varying degrees of “ bad luck.” 

Weather conditions are beyond our control; soil conditions and 

seed conditions are not wholly ‘beyond our control, and there can 

be no doubt that in a very important sense much bad luck is self 

inflicted by neglecting to secure so far as practicable the best 

conditions of soil and seed 

Celery seed, on which the pycnidia can be seen, ought, of course, 

to be rejected, but there is no better way of securing healthy seed 

than by rejecting all diseased plants and gathering seed only from 

healthy plants. We have no assurance that this is done at pres- 

ent, but the benefits of this course are so apparent that it seems 

worth an effort to secure them. | 

Spraying.— Under the present methods of obtaining seed the 

best way of preventing the appearance of the disease is to try 

Spraying with Bordeaux as soon as the little plants begin to 

unfold the first leaves, and spray once or twice a week thereafter 

~ till the plants are transplanted. No experiments in this line have 

yet ‘been reported, but it is certain that if’ the fungus can be suc- 

cessfully fought in the seed bed no other method is likely to prove 

SO inexpensive in material and labor. Experiments made at this 

station have demonstrated that even before the first leaf appears 

* the plantlets may be safely sprayed with Bordeaux mixture, of 

the strength hereafter recommended. 

If the seed-bed treatment can be made as effective as it is Hoped 

that it may be, the question of spraying will be very much sim- 

plified. There is reason to believe that, if the plants leave the seed 

bed in a perfectly healthy condition, and if the ground to which 

they are transplanted is not contaminated with the refuse of 

73 
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previous crops which have suffered from this disease, there is 

little to fear from the Septoria.* 

If for any reason the seed-bed treatment has been omitted, or if _ 0 

there is reason to fear infection from the refuse of last year’s 

diseased plants left on the field, spraying the plants after trans- 

planting may still be found beneficial; but the field treatment is 

more costly both in labor and material, and the seed-bed treat- 

ment ought, therefore, to be given thorough trial before it is — 

abandoned. . 

No unvarying rule can be given for the number of treatments 

which it is best to give in the field. The object of the treatment 
is to keep the entire foliage of the celery plants covered with the 

mixture in order to prevent the germination of the spores by 

means of which the disease is distributed. When frequent and 

hard rains occur it will obviously be necessary to spray more often 

than when the weather is pleasant. Under ordinary circumstances 

treatments are given from ten days to two weeks apart. 

A good nozzle is indispensable for satisfactory work, and we 

prefer the improved Vermorel to any we have tried. With a 

* The advantage of having healthy plants for transplanting is well illus- - 

tracted by the following extract from last season’s notes, dated August 12, 

1892; ‘‘A remarkable example of leaf spot disease directly traceable to the 

seed bed is seen in the celery grown by Mr. M. W. Rickey, Jr., of Horseheads. 

He has a field of about two acres of celery set with plants grown by himself 

with the exception of six rows (2,000 plants) secured from Mr. All 

plants are of the same variety. The six rows were set near one side of the 

field and the remaining part of the field was filled with plants of his own rais- 

ing. This arrangement put an area of home-grown plants on each side of the 

plants from Mr. ’s seed bed. At first the six rows were the thriftiest — 
plants in the field and made better growth than the home-grown plants, — 

Gradually they began to show the leaf spot (Septoria Petroselini Des., var. 

_ Apii, B and C), and at present writing they can be easily distinguished from 

the rest of the celery even at a distance by the yellowed or spotted foliage and 

stunted growth due to this disease. The home-grown plants nearest these — Gi 

rows have also become infected to some extent; but the farther you go from 

the six diseased rows the less you find of the disease, and in other parts of the 

field only occasionally is a spotted leaf found. It is a clear case of thorough 

infection of plants before transplanting, and emphasizes the importance of 

spraying the seed beds.” Under date'of December 8, 1892, Mr. Rickey writes 
that the plants in the six rows continued diseased and stunted till the crop was. 

gathered, though he thought they were somewhat benefited by application of 

lime. They yielded about one-half as much as an equal area planted with © 

home-grown plants. 

- 
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knapsack pump one man ought to be able to spray at least two 

acres in a day of ten hours, and with a barrel pump using two or 

four nozzles the work could be done much more rapidly and at 

less expense. 

So far as it is possible to judge from the tests made last season 

a good strength for Bordeaux for this purpose is shown in the fol- 

lowing formula,* namely, three pounds of copper sulphate, and 

two pounds of lime to twenty-two gallons of water. The ammo- 

niacal solution of copper cabonate§ may be substituted for the 

Bordeaux mixture in the last application of the season. 

Soaking the Seed in Fungicides.— Experiments in soaking the 

seed in fungicides are now in progress, but the results are not yet 

ready for publication and no recommendations in this direction 

can be made at present. 

CELERY OCRROOSPORA. 

This disease also causes a spotting of the leaves of celery. It 

is caused by a parasitic fungus known to botanists as Cerospora 

Aji, Fr., and it sometimes causes serious loss to celery growers. 

Prof. Scribner has discussed its characters and distribution in the 

* Many object to the use of Bordeaux mixture because they experience so 

much trouble in preparing and applying it. Preparation of Bordeaux mixture 

may be simplified by a test which obviates the necessity of weighing the lime, 

and, where large quantities of lime are used, permits slacking the lime in large 

quantities at one operation. The copper sulphate is weighed and mixed with 

an amount of water sufficient to dissolve it. When it is completely dissolved, 

the lime, in the form of thin whitewash, is strained through burlap (gunny 

sacking) or carefully poured into the copper sulphate solution. A drop or 

two of potassium ferrocyanide (saturated aqueous solution) added from 

time to time after thoroughly stirring the mixture will show when enough 

lime has been added to form the Bordeaux mixture. If not enough lime has 

been used, the drop of ferrocyanide will turn toa very dark color the moment 

it touches the mixture; if enough lime has been used, the ferrocyanide will not 

change color when it is dropped into the mixture. Water is then added tillthe 

Bordeaux mixture is diluted to the desired strength. The commercial form of 

potassium ferrocyanide may be used for this test. A supply for the entire 

season may be purchased for a few cents. Success in treatment with Bordeaux 

mixture as above recommended depends much upon the kind of nozzle used 

and the care taken to cover all parts of the plants with the spray. 

§ The ammoniacal solution of copper carbonate is made by dissolving five 

eunces of copper carbonate in three pints of ammonia 26°B and then diluting 

to fifty gallons with water. If the carbonate is first moistened with water it 

will dissolve more readily in the ammonia. 
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Report of the Secretary of Agriculture of the United States for 

1886, pp. 117 to 120. By the courtesy of the Secretary of Agri- 

culture we are enabled to present in this bulletin Figs. 1, 2 and 

5 of plate V in that report.* See Figs. 1, 2 and 5, plate 16. 

Dr. Halsted also treats of this disease in Special Bulletin Q of 

New Jersey Experiment Station, April, 1892. After giving an 

account of an experiment in spraying for the prevention of this 

disease, he says: “This experiment demonstrates beyond question 

that the celery blight can be checked by spraying with ammoniacal 

carbonate of copper, even after the fungus has become well estab- 

lished upon the plants, and may make all the difference between 

a fair crop and one that is too poor to harvest for the market: . 

One of the suggestions that this experiment offers is the import- 

ance of beginning the treatment early.” 

CrLERY PHYLLOSTIOTA. 

In Bulletin Q above quoted, Dr. Halsted treats of another leaf 

spot caused by a fungus known to science as /’hyllosticta Apu, 

Hals. He says: “After becoming familiar with it there is no 

trouble in distinguishing it from Cercospora, even when the two 

diseases are found on the same leaf. The Phyllosticta spot begins 

as a dull brown patch, never becoming of the light ashy color, SO 

characteristic of the Cercospora in one of its stages. This is a 

rapidly growing fungus, is particularly fond of moisture and 

flourishes in the shade, usually being found upon the younger or 

lower leaves. It was particularly easy to grow the Phyllosticta 

upon sterilized petioles in test tubes. The pycnidia (in which the 

spores are produced) would form and mature in great abundance 

within five days. While experiments have not been made upon 

*EXPLANATION OF PLATE 16. Fig. 1 illustrates a diseased leaf. Fig. 2 gives 

a magnified view of a section of a leaf through a diseased spot; along the 

upper and lower edges are seen the oulines of the empty cells which form the 

skin of the leaf. The interior cells are filled with the living substance of the 

leaf. The threads of the fungus are seen traversing the interior tissue and 

sending branches through the lower surface of the leaf to produce spores for 

a 

the propagation of the fungus. Fig. 5, still more magnified, shows the ger- C 

mination of the spores. In bulletin 49 of Cornell Experiment Station, page 316, - . 

Atkinson shows that the conidia are obclavate and not clavate as originally 

figured in the Department of Agriculture Report referred to. In Fig. 2 as | y 

shown here, the spores are therefore obclavate. 
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Plate 16.— Cercaspora Apii, Fres. 
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this fungus it is probably true that the same remedy as that for 

the Cercospora, applied in the same manner, would prove effective.” 

THE CELERY RUSTS. 

The word rust as here used refers to fungi that form rust spots 

on the foliage which discharge a rust like powder and it does not 

refer to the reddish discolorations sometimes found on the roots 

' or extending along the stalks when they are blanched. In the 
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bulletin above referred to it is stated that “There are two true 

rusts of the celery as recorded in the books. The Puccima bullata, 

(Pers), Winter, which has a wide range geographically, being 

found throughout Europe, North America and Australia, thrives 

upon a large number of the members of the order (Umbelliferae) to 

which the celery belongs. Prof. W. G. Smith* mentions it as very - 

destructive in England. Like many another fungus its inroads 

may be expected at any time in this country upon our cultivated 

Umbelliferae. 

“The other species of celery rust (Puccinia Castagner, Thum.), 

should it be distinct from the one mentioned above, is perhaps con- 

fined to France, where it was discovered.” 

EXPERIMENTS IN SPRAYING. . 

Through the kind co-operation of Mr. De Witt C. Curtis, of 

Horseheads, N. Y., who placed at the disposal of the station a 

portion of a large field of celery grown on muck land, some experi- 

ments were made in spraying for prevention of celery diseases in 

1892. The purpose of the experiments was threefold, namely; 

1. To determine the comparative merits of fungicides of differ- 

ent, strengths. 

2. To compare the efficiency of few treatments with frequent 

treatments. 

3. To determine the amount of copper adhering to sprayed 

plants when they were prepared for market. 

Unfortunately no experiments could be undertaken in treating 

the seedlings at this time. The field experiments were on early 

celery of the White Plume and New Golden varieties. Spraying 

commenced May eighteenth, soon after the celery was transplanted 

*(tardener’s Chronicle, vol. xxvi, N. S., 1886, p. 756, with engravings. 
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to the field. One plot was sprayed twice a week, two plots were ; 

sprayed once a week, and one plot was sprayed every two weeks. 

Treatment was continued till the first of July. During this time 

there were frequent rains, and celery made good growth and was — 

comparatively free from disease. The first specimens of the leaf 

spot, Septoria, were sent to the station, June eighteenth, at which 

time the disease was already attracting the attention of other 

celery growers. Although the disease was found scattered among 

the plants selected for experiment, it did so little damage even to 

untreated plants, that the contrast between,sprayed and unsprayed 

rows was seldom very marked. The spraying was not without 

effect in some cases, and the results seemed to indicate that: 

1. Semi-weekly treatment gave greatest freedom from disease. 

2. Potassium sulphide was less efficient than the ammoniacal 

solution of copper carbonate. 

3. Bordeaux mixture (used only for the first two applications) 

gave better results than similar treatment with potassium sulphide 

or ammoniacal solution of copper carbonate. 

In other parts of this field and in other localities later in the 

season the Septoria caused very serious loss. 

In this field the center blight did not become serious till the 

second week in August, after which it caused the loss of one-half 

the remaining early celery. 

At the suggestion of the Station Horticulturist, Mr. Curtis ates 

sprayed some late celery of the Giant Paschal variety and reported 

the results. It was sprayed first in the seed bed, about August 

first, with Bordeaux mixture containing three pounds copper 

sulphate, two pounds lime to twenty-two gallons water, and again 

after transplanting, about August fifteenth. The results are given | 

in Mr. Curtis own words: “I sprayed a portion of the seed bed in 

the field before the plants were taken from the bed. Afterwards 

sprayed the celery left ‘on the seed bed to mature, together with 

several rows transplanted from such seed bed. The effect. seems 

to have been good, as there was very little blight of any kind after 

the spraying. Mr. Treat, the farmer, thinks the spraying of this 

celery saved considerable portion of it, and it leads him to think ~ 

that the strongest Bordeaux mixture, using three pounds of sul- 

phate to twenty-two gallons of water was very beneficial, and 
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that it should have been continued to a later day in the ti 

of the whole field, with both early and late celery.” 

As before stated there is no doubt that this disease infests the 

plants in the seed bed, and the importance of early treatments 

can not be too strongly urged. It is not wise to defer treatment 

till the disease attracts attention, because at that time it is almost 

certain to be scattering infection to neighboring plants. If the 

mixture is properly prepared the young plants will not be injured 

by its application. If treatment is begun early, and the mixture 

applied often enough to keep the foliage covered there is reason 

to expect that the disease can be controlled. It would be very 

desirable to get seed guaranteed to be from perfectly ae ) 

plants, but it is doubtful whether such seed can be secured a 

present. 

MAY CELERY BE SAFELY SPRAYED WITH COPPER 

COMPOUNDS ? 

In the past there has generally been much hesitation atout 

recommending the use of copper mixtures for spraying celery 

lest the copper might adhere to the celery and thereby render it 

unfit for food. This subject has been investigated by this Station 

during the past season (1892) and one of the most important 

results of the season’s work on celery diseases and their treatment 

is the establishment of the fact that copper mixtures prepared and 

applied as above recommended may be used im treating 

celery diseases with no fear of poisonous results. Samples of 

sprayed celery, stripped and prepared as for market, were sub- 

niutted to the Chemist for analysis. The results of the analyses 

appear in the following table. Column I gives the material used 

in spraying; column IT gives the average weight of dry substance 

per head; column III gives the number of treatments; column IV 

gives the per cent. of metallic copper found in the dry substance. 

When copper sulphate is prescribed by physicians as a tonic or 

astringent, the dose is from one-fourth grain to two grains. If the 

copper were in the celery in the form of sulphate, column V shows 

how many heads of celery, like the samples analyzed, it would 

be necessary to eat in order to geb a tonic dose; column VI shows 

the number of heads it would be necessary to eat! to get a serious, 

but not necessarily fatal, dose. 
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It should be noted that the unsprayed plants used for these 

analyses were taken from the field a few weeks later than the 

sprayed plants, and also that they were of a larger variety. The 

presence of copper in the unsprayed soil furnishes sufficient explan- 

ation for the presence of the small amounts of copper found in 

the untreated celery. No explanation is offered for the fact. that 

in every instance where the celery was sprayed with potassium 

sulphide, analysis of the plants showed more than the average 

amount of copper in the plant. 

These investigations show that when this sprayed celery was 

stripped and ready for market the sprayed plants “were no 

more poisonous than the unsprayed. Were the copper present 

in the plant as sulphate it would be impossible for any man to 

eat enough of it to get even an astringent dose. We may there- 

fore conclude that Bordeaux mixture or ammoniacal solution of 

copper carbonate prepared according to the formulae advocated 

on previous pages may be sprayed on celery before banking the 

plants without any fear of poisonous results. 

Recapitulating the results of the investigations of celery leaf 

spot diseases as herein set forth it may be stated that: 

1, Copper mixtures may be used as herein recommended with 

no fear of poisonous results. 

2. Celery Septoria attacks the seed as well as the foliage. 

3. The season’s experiments indicate that Bordeaux mixture is 

to be preferred in treating celery for the Septoria. 

It is recommended: 

1. That diseased seed be rejected. 

2. That plants be thoroughly treated with Bonmans mixture 

in the seed bed. 

3. That the treatment with Bordeaux mixture be continued 

from transplanting time to blanching time if there is reason to 

- anticipate attacks of leaf spot. 

4. That the refuse of a diseased crop be not allowed to rot on 

the ground if celery is to be grown there the following year. 

74, 



Variety Tests of Apples. 

The varieties of apples thus far received at this Station for 

testing have, with few exceptions, been top worked on young 

bearing trees of Baldwin or Rhode Island Greening. In a few 

cases they were top-worked on some other variety and in several 

instances root-grafted or budded trees of the variety to be tested 

were planted. Many old varieties have been admitted to the 

orchards for the sake of comparison with the newer sorts. 

This top-working of varieties received at the Station 

for testing was begun in 18838 and sinc» then has been continued 

at intervals till at the present time there are three hundred and 

ninety-six varieties of applies and twenty-two varieties of erab- 

apples growing in the Station orchards, imaking .a total of four 

hundred and eighteen varieties. Many of the kinds first imtro- 

duced are now bearing from a few fruits to three or four bushels 

per tree. Notes on a few of these varieties are given below. It should 

be remembered that this report does not pretend to make a final 

statement as to the merits of these varieties, but simply shows 

their record thus far at this Station. Undoubtedly in some ljocah- 

ties some of them will do better than they have done here, 

in other places they may not do so well as they have done here. 

As the trees become older, it will be possible to. make mure 

extended reports and to include new features that may Le , 

brought out by the data constantly accumulating in the Station's 

annual records. 

NOTES ON VARIETIES. 

Aovupa-LEAF Reinerts, Peinetie a feuille d’ Acuba — Tn, 1883 

cions of this variety from Messrs. Ellwanger & Barry, Rochester, 

N. Y., were set in a young bearing tree. Five years afterwards 

it bore a few fruits and this seasop (1892) it produced a full erop 

of fine apples. Fruit medium or above, oblong, inclined to conical; 

calyx nearly closed, set in a moderately broad, shallow, corrugated- — 

basin; stem slender, set in a deep cavity; skin smooth, yellow, 

largely covered with deep blush and splashes of red; flesh yellow- a 
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ish white, tender, breaking, mild subacid; quality good to very 

good. Season, October to December. , 

Ananarnon —A Russian, apple planted at the Station in 1884. 

The stock was furnished by Ellwanger & Barry, Rochester, N. Y. 

The few specimen fruits borne this year, 1892, may be described 

as follows: Fruit medium, nearly round, symetrical; calyx open, 

in-a wide, corrugated basin; stem slender, set in a deep narrow 

cavity; skin smooth, yellow, nearly covered with stripes and 

splashes of beautiful red; flesh white, coarse, subacid, nearly gond 

in flavor and quality. Season, September. 

Count Ortorr.--A Russian apple planted at the Station in 1884. 

The stock was furnished by Ellwanger & Barry, Rochester, N. Y. 

The few fruits borne this year, 1892, barely ripened before they 

became watercored and worthless. Season, August. : 

Granp Sutran.—A Russian apple, received from Ellwanger & 

Barry. Top-worked on a bearing tree in 1883, it has made a 

vigorous growth and this year, 1892, bore a large crop. Also the 

stock planted in 1884 bore a comparatively good crop. Season, 

August to September. Like the Count Orloff, this fruit, when 

ripening, is apt to become watercored and worthless. 

JuFFRIs.— A well-known September apple, of excellent quality; 

a moderate grower and very productive. It seems to be pecu- 

liarly subject to the seab (/'sicladium) though not so much 80 as 

is the F'ameuse. ° 

JERSEY SwWEETING.—A well-known variety that begins to ripen 

the last of August. Fruit greenish yellow, sometimes nearly cov- 

ered, with pale, dull red. It seems to be even more susceptible to 

’ attacks of the scab (/’ustcladvum) than the Jeffris. 

Lorp SurFietp --An English apple valuable for culinary use. 

Fruit medium to large, conical, greenish yellow. Tree productive 

but in the Station orchard it has blighted badly for several years, 

notwithstanding all efforts to keep the blighted limbs cut out, and 

it is doubtful whether it will survive another season. 

No. 225, Depr.—A Russian apple, of United States Department 

of Agriculture importation, received in 1888 from Merrill, Anthony 

& Co., Geneva, N. Y., and top-worked on a bearing tree. The first — 

specimens of fruit were borne this season, and may be described 

as medium in size, greenish yellow, slightly blushed on one side; 
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flesh not coarse, moderately juicy, pleasant flavored, sweet, good 

quality. Begins to ripen early in September. 

Trtorsky.--A Russian apple of upright, slow growth, very 

hardy and productive. It begins to ripen about the first of 

August and is excellent for culinary use. 

Worxaror.—A. Russian apple planted in the Station orchard in 

1884. The stock was received from Ellwanger & Barry, Rochester, 

N. Y. The few specimen fruits borne this year, 1892, may be 

described as follows: Fruit medium to large, inclined to conical, 

sides unequal; calyx nearly closed, set in broad, moderately shallow 

basin; stem short, set in a deep narrow cavity; flesh firm, juicy, 

subacid, with an agreeable flavor; quality good. Begins to ripen 

about the first of September. 

Ar Waar AcE vo Appte Trexs Buein to Fruir? 

People who are planning to plant apple trees frequently ask 

how long a time must elapse after planting before the trees will 

begin to bear. The question can not be definitely answered 

because the bearing age, even with the same variety, differs in 

different locations and under different methods of treatment. As 

a contribution to our knowledge in this direction the following 

table is given. It shows the number of years that elapsed after 

the different varieties were planted or top-grafted in the Station 

orchatds before the first specimens of fruit were produced: 

Apples.— Age when first specimens of fruit were borne. 

Top-worked, Planted, Top-worked, Planted, 
years. years. years. years. 

Acuba-leaf Reinette. . A eee are Chenango Strawberry Ds ohana 

Alexander........... oR et Cooper’s Market ..... Dik eee 

Aa sIan i), \tP<54') o A ME Count-Orloff Mina vet 8 
MAMANAINOG A, Obi ys eee 4 8 |Cox’s Pomona....... 2. 4... oe 
ULIV RIOR Sybil aes wri aesie 4\\Ozar’s “TROT 5 vein eee 

Aunt Ginnie......... 1 aera Domine: Vanco te D . wegen 

Baldwin. es 8 ........|Duchess of Oldenburg 2. ee i 

Belborodooskoe*..... ...... 8 |Duke of Devonshire. . Per | fs 

BSG VAI ness Sic ciate ie ast vk ad Dumeblow si aiias s. . >: Rarer). 
POOTROLL CR Hale siete days vieie athena 8 |Early Harvest ....... DM yey 

Birth aioe ales oe ss bre al Sa ae Early Strawberry*... 9 >... eivieare 

Brownlee’s Russet... . arid ait eine Esopus Spitzenburgh, et ag 

Carolina June. ...... Say ote Fallawater .......... 5 osha 

* Has not fruited yet. 
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Apples.— Age, etc.— (Continued.) 
Top-worked, Planted, 

‘ years. 

Pally Pippin... 6.6.5.) 9 

Fameuse ............ 5 

TESST 0 aa oa 4 

Golden Russet ....... 9 

Golden Sweet........ 9 

Grand Duke Constan- 
Meg ee ge a's sos 

Grand Sultan........ 9 

Gravenstein ......... 8 

Green Newtown Pip- 
“Cy A a 5) 

Groskoe Selenka Gru- 
1 Ooh ee Se ae oe ae 8 

RENERE s Sigs sed Sone 2 

" Hurlbut ..... ey 5 
nig IEEE IS te se 58 4 

_ Jersey Sweeting...... 4 
POSIT OUSIOC y.. 6 soso eke se 

SSE a 

POOR WRI se. koa e 3 
- King of Tompkins 

OO 5 
Lady Henniker ...... 9 

Lady Sweet.......... 9 

Longnield oso... 6... 4 
Lord Suffield ........ 3 

Maiden’s Blush ...... 4 

McMahon’s White 4 

PSs ie ee a 4 

Menageére* .....7.... 9 

a Monmouth ......;... 5 
PaOune ee sit do es 9 

Munson’s Sweet...... 5 

Northern Spy*....... 9 
No. 7 (Gideon) ....... 4 

No. 226 (Russian) .... + 

Sie oa ean 9 

COCO ess de 8 9 

Peck’s Pleasant...... 7 

years 

, ee ene ee 

es ereer eee 

eee eer evee 

ee eee eee 

eeererevee 

see ew eee 

see ese oe 

eee en eee 

eee eeece 

see eer eee 

eee ees ee 

oe ees eee 

06 (eyes wie « 

SG € ee. shee 

ays, She ele seus 

Meera. « she 

eee ee eve 

see ee eee 

6. eh 0h tees ke, ie 

N.S Oh alen hw.‘ 

S656, a ‘eet 6,56 

eee en eee 

eee ee ees 

eee eee es 

Top-worked, Planted, 
years. years. 

Pewaukee... pee y. Sut Seas 

Pomme Grise.... ... 1s A PY Py 

IMAGO, oc a cs or Boe eee 

Pumpkin Russet ..... ete Ak 

Pumpkin Sweet.. ..- AR Ne cr fi! 

Hage sine sate. cue es 9 ur Ges 

Rawle’s Janet........ Boh a 

Red Astrachan ...... Oh oe tia 

Red Beitigheimer ... Recep 

Red Russet .......... BR ON ape A 

Red Transparent............ 3 

Reinette de Caux.... Ba aay ettk 

FONE AA. Oude aeung meen e tata 4 

Rhode Island Green- 

BER ou sat daha eikdig 3) Bi) eee 

Rome Beauty........ 2 wale ied 

Roxbury Beauty.... Die wialt'shy tang 

“aint Lawrence...... Ge eee 

Small’s Admirable... Be eae 

Sops of Wine........ OP Aaa 

OUULLIEIPA a Pade Sa wee dn A ent 

Sutton’s Russet ...... eS 9 

Talman’s Sweet...... Be oat ato 

POLOLBEV:s soul. ¢ shiyeueare che SE eee 

AGI Yo ade: Nile oe Nae riage Orr oie Sed 

ERAT Giselle dacs hat og en Biola ranate 

Twenty Ounce....... Gy aye 

Vandevere ...... ... Bir eae 

WW amener souks eee hi. Aste ana 

Washington Royal... ENGR RE Ty i 

Westfield Seek-no- 

RUPE SNe aly a otk Oy sce 

White Pippin........ Boia eae 

William’s Favorite... San ae 

Wan esap Soo shes tre his eae ane 

WOLRETOC Mich Cau We ees 8 

Yellow Bellflower.... D Seat 

Yellow Transparent. . c ANP On oh" 

With nursery trees planted in the Station orchards when two : 

or three years old the first specimens of fruit have seldom been 

produced in less than eight years, the average time for fourteen 

varieties, being 6.57 years. The varieties grafted on bearing trees, 

as might be expected, have commonly borne their first specimens 

a of fruit sooner than have the planted varieties, and also have pro- 

Bi * Has not fruited yet. 



CMAN OD SOR eens ACS ER a ne a ste f i i i, . Ate 2 ee oxi re Bi oe : 

590 Report oF THE HORTICULTURIST OF THE 

duced full crops sooner than have. the | planted trees. With 

seventy-nine varieties top-worked on bearing trees the average 

length of time after top-working before the first fruits were pro- — 
duced has been 5.72 years. The average number of years between 

top-working and fruiting is shown for each class in the fohoneps | 

table: 

Average nae 
Number of ; ber years be- 
varieties CLASS. tween top- 
averaged. working and 

fruiting. 

aay h eis | Karly) summer 2 ha SU db oe a 4.44 
+ A oe SUMMER ey ie aa ca ee 3.66 

alien aks! Neils Barly; far era a Ra oN en a Ade eg 5.82 | 
IRR orate eS Ntiae USE RINDI ORAS ae A OR Si hin! of ately tants Weegee a ee ee 5.87 | 
EAM fe Maid se Barly winter (.'o25 fice De cite Meld sak te eee 5.70 
lacie ey ah WV ANGER, reese Pe PIR ee Cit Wie es Gre 6.47 

eteia te aiki x iets | Bate Winters hie ok eb oe rn en, 6.43 | 

It is interesting to note that in this table the average number 

of years between top-working and fruiting is least with the early 

summer and summer apples; it increases pretty constantly with 

early fall, fall and early winter varieties and is greatest with 

the winter sorts. 

Some nurserymen hold the opinion that summer pears are 

more apt to bear in the nursery row than are winter pears. It 

has also been remarked that early cling peaches, like Amsden, — 

Alexander and Waterloo begin fruiting at a very early age. From 

such limited data it would be unwise to draw general conclusions, 

yet in spite of many individual exceptions there seems to be 

considerable evidence to support the opinion that as a class early 

orchard fruits come into bearing at an earlier age than do the 

late varieties as a class. 

: Yield of Apples in 1892. 

The following table compares the yield of the different varieties 

of apples that fruited at the Station in 1892, shows the orchard 7 

age of the trees and at the same time indicates which of the aie 

trees were planted and which were top-worked on bearing stock. ihe . 

Since the trees are not all of the same orchard age and since many 
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varieties are just beginning to bear, the orchard age of each 

variety is given in the following table for the sake of comparison: 

Taste SHowine (1) Yietp or Appites in 1892; (2) Numprr 

of YEARS Sinck Eacu Variety was Top-workED on A YOUNG 

Bearing TREE, or Since ir was Puanrep, anv (3) SEASON 
oF Ripening av GENEVA. 

Notr.— The following abbreviations are used to denote the season of ripening: E. §., for 

early summer; S., for summer; E. F., early fall; F., for fall; E. W., for early winter; W., for 

winter; L. W., for late winter. 

oa w 

Ee 
Be ® di 
eu | #3] ¢ 

NAME. Yield in 1802, | C2 | 9h | & 
oe | oS 
ge} a") 3 
n a n a 

eee a 
Pp | 2 

; Th GENES Sal Te eT AP SQ le ee 

Acuba-leaf Reinette 1... 6. ee Very large.| 9 4 dan WS 
PATE IED YG ais secn's 44's 4b pels: OO He ia teat ace hil eran aa 

American Newtown Pippin, see 
Green Newtown Pippin ......... ert eee atlaseik sister A onasa ee 
gS Sea gee OES =) Meenas Wat Ne Lae We Lh 1 ale 

Aporta, see Miesaridee cs fe ui etl wok: SR A As NET sie 
PURPPPEOMETINELO SS J cic sw osu pe tie ese se Few.... 9 A ey a ae 

Semeoreas nee Lwenty Ounce.) . 6... lige siete sale sheets : 
Baltimore Pippin, see Ben Davis...) .........00-).5-- iene 
Baltimore Red, see Ben Davis ..... a Ra ORTH Aa Vat Roe f 
Baltimore Ked Streak, see Ben Davis.) .........6.).... OWE 2 
Belle Fleur, see Yellow Bellflower..| ....... pak Se etki ; : 
Bell’s Early, SOCLOODE MEU VV ATE Dy siete pial k auiel y © Jer ssfees Pipe 

Ben Davis. EUR airs OOo EER Put. Very large sy Ol. atin We 
Bennington, s see » Sops DHAYMATG Cet iie Gv akin dt ah hehe eeaay aaa saw 

~ Boston Russet, see Roxbury Russet.| ..... c/tiaih wisihe beak dU haa ena MMe Naame 
_ Brooke's Pippin, see Green New- 
MME EID DUD Co 2!, dicts oh oe eine oie Viet, Becanepe nce adiatn as CEA ae i 

Brownlee’s Russet ............... Hewes enaisate Del tea Wes 
Brown's Golden Sweet, see Talman 

| (UA ea SIS aha Share  ReUaTY : wi 
: Buckley, see Chenango Str awberry .. ordi tates nah Ui ae ; se 

| Canada Pippin, see. White:Pippin..|°..). 6.6. lee eee KER haa 
Carolina June...... Sila siMtbGad SUBIC Y'a wickeer sh ake HH RE thet ith 

Carolina Red Streak, s dGayBen Davide sos dsounhee: ly viata vcaae 
Cayuga hedStreak, seeT'wenty DAE MeY Ts) GUE RAIN merece Gann USER Se aia BACT 

cat Cheat, see Domine...... Lana hs il RSID PCr se ery ein Rn] Wa 
4 Chenango EATERIES els olin uinluly coats (TOOG Nyuirettonin Mike ey he es 
oe Cling Tight, BearDoming ic. l ss. TOP ea ena Malone i! Gs came es 
Coleman, see Twenty Ounce....... a Gite GS She a Wien 
bi Cooper’ s Redling, eeesooper’s Marketi i) Sa spiel. es base etapa 
fee wooperis Market .)0. 0. eb fo cs | Very large.|° 9. 1.02.1) Wa 



599 Report oF THE HoRTIOULTURIST OF 

Taste SHowine THE YiELD or AppriEs IN 1892, Exc.— (Continued). 

Ko] 

Pa 
° 8 P 

AS | By 
NAME, Yield in is, | 26 | 9 

$a | 
a5 | a 
n§ 

REC UTE SOMTLOT hoards aid silts nee Raed evecare Hew: ea isle heen 8 
Eas eR ag 201116) 1c SORE ae USER RANT ES NOR URE aby oO Good. tae us 9 
RATA L HOTHi%, «hs vtots 2 tseus ns Soe eee Weta he Pew ss ,-,0iccigieeians 8 

Dodge's Karly Red, see Sops of Wine] ..........-| «Jone. 
DOAN Cyt a Le + Uebaa Mom eib eraletshout et New .4 cca 9 
Duchess of Oldenburg .............. Goody tne 9 
Wake, of, Devonshire: vc 1 v/a sole Largevssips 9 
DD TACLOM i 25 ip la ee mane tote eles se te rete oe Very large.| 9 

Dumelow’s Seedling, see Dumelow ..| ...........]:000]ee oe 
Early French. Reinette, see Karly 

BT ATVOSE ais wis byotule nite Ae, lee bit Oe Lt clin ats Wiese s | oer 
Berl Vitra ryveste: weal. ies aie Si Rusa HAIN jo scictiea 9 
RUHNUSER CRETE Af)0% 2 a tale hss wiiar sO niet ah lated BROW cette 4 

Himperor Alexander, see Alexander .|) 6 ..0.."-.. 5.4]. eel a ane 
Finglish Golden, see Gulden Russet.|..........0|.s2s}eees 
English Golden Russet, see Golden 

FRUBSOG oo Sa wile chet eens ele bila ala ovelle Sa ® bib otstayola he sttets lalate aan nn 
English Pippin; see Longfield... 2...) 00 ce cee le eee 
Tinglish Red Streak, see Domine’. /) (020.71 eee 

Esopus Spitzenburg.............. Rewirs 4 0 9 9 
TUAW AtOr sci) a6 etetate det oohet by ote ale oe ale Good's? 9 
Maw Queen, see Haas. 3. .c08 oe Se OS 

Ball Pip pins, § oh euecrrteieietee hg haa Ue: Goodie? 9 
PRAY ATID 10s, Pn nt cal, alavoht wnat em) act Bain! sous 9 
MAMCUAD Hiit's 3 ea ladeiptetatatain iets ah Y Uh te | eh ae ely 9 

Flint Russet, see-Pumpkin Russet: 2]. 0.0.00...) 2 ae 
Frank, see Chenango Strawberry...| ..........e/seesleees 
Gardener's Apple, see Mother,.....| «2.0.0.0... ./eeeeteees 

RAALOO Ns y's sites woke SO oh leie leew. CEN Hew) eees 4 
Gillett’s Seedling, see Rome Beauty| ...........|....|.-.- 

CAOIIOM EVUSHOLy 2: peje aipiaetie- able se VNB Pairs 9 
PAEATUL POI GAT fu u's S ilotche isin teikey ala Gv © aie Goodies ace 8 
CIPAVGDSLOID : 1:6) ¢ <bi.Konets Gomis ones hemes Rie ey es 9 

Gray Apple, see Pomme Grise.....) ..ses. eee elesecdeege 
Green Newtown Pippin............. Hower. 21%.'t. 9 

Green Winter Pippin, see Green 
Newtown Pippin... 224 fess 

Green Vandevere, see Vandevere .. 
Groskoe Selenka Gruner.......... pe. 
Groskoe Selenka Gruner............. 

Gros Pomier, see Haas............ 
AGA el eho, RAIA ARES eae Cdn 

REA Wer 5 isl: 
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i 

Season at Geneva. 
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Sa" 2: 
eeeen 

eoeeee 
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cere ee 
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Taste SHOWING THE YIELD OF APPLEs IN 1892, Erc. — ( Continued). 

2 | 3 
ae ile 
FE] 8 
Bao | oy 

NAME. Yield in 1992. | 72 | of 
a3 | oo 
mM A mM 

qe. 
a Pp 

ne eGe WIOMING 2 ince cess oe) ees eee wales siesta | 
mivmenyssee Dops-Of Wine... ... 0.) 2. es eee NBN 
MI a TOY SC, SOC FLAS. ose clea wo eb ote ns eed one wpb oy eal 
Flower or House, see Fall Wine ....| ...........]..6- 
Howe's Russet, see Roxbury Russet.) ...........)...-]..4. 
i a a ae No Good 7.22% 9 

aiunious wertpe, see Hurlbut... .2..0.[ 2 seca ee Lh aa atop 
Jackson Apple, see Chenango Straw- 

MER al ch o2 0 einer dnl wisi SAO ard wal Bia wea 'so & 64.4 love a e!| atbiiey 
Of S TS Se ee a Far as abated ch ok ts Good paccdi 9 
Perma nsee Wawle’s Janet. so. e sl seed cet eeeslen se 
weneue, see Rawle’s Janet. .i. 6. ses | eee nee ie A ine 
OC ri iine tau e ees CTOOG: Po Gi. ay 
ere, BeO Primate: eel ye el id ete PRN EON 
July Pippin, see Karly Harvest ....| ........... Be PA) 
SOG eis alc eicrae sas ees Beye Cayaie: J Leno 

Kentucky Pippin, see Ben Davis...| ........... Pe CHAS 
eo 2 ron eee tv cee eeck Good ...... De 
King Apple, see King of Tompkins 
REM alec rte cagA a ita ag oe aig cs laceicdsin ovap ted, ook 

King of Tompkins County........... WAI io ate 9 
MEPELCNMIRGOD to). Si. i) pieccias edie se tes Good ...... 9 
(ESE 1 ea a ae a ait oe ws aie 9 
Lady Washington, see Yellow Bell- 
Ae a okra LAA a eh Hl laks sSiete lee al ele | eae 

Large White Juneating, see Karly 
MNT UL rer asia 0 ins ace iaSe [taal nhc ye sares di esngh yeas 

Lima, see Teh SUC Nei cr one easy Waid Ses nak ih ote, c 
Longfield eg Be tata, AREER DE ee Waar ays 4 
Lord Suffield..... RIN arayaioerglst ts Weal be ais HOW ry few os 9 
Lyman’s Pumpkin Sweet, see Pump- 
BEEP ce cise ean gn eso 9 oa Ke one. dos somes ak ee eae 

EAM IREMASPUBE i ie alana done 1 EWE ama 9 
Marietia Russet, see Roxbury Russet] ...........|...-|..0+ 
Maryland Queen, BGG  ELAgey Rito tile ¢a/ at tc hha p Mera ah 

DloMahars Vy bite: iss. oe ey eles ea tah ete 4 
ITs eS Ns hon Gkce ky ea Hew je ce eels 9 

Molly Whopper, see Fallawater ....) ...........|.-. 
MPMILOUGI rl snel ste vists dr Yc ltteers eios)t)> Goods zone 9 

Morgan’s Favorite, see Twenty Ounce 
Been galalale nls lng. sian Male sie efe\yia «9 #408010 Baird oe. | 9 

Season at Geneva. 

coeop eo @ 

es eee 

eo ee 

eoee ere 
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TaBLE SHowInG THE YIELD OF APPLES IN 1892, Ero. — ( Continued). 

NAME. Yield in 1892. 

planted. 

Years since top-worked 

on bearing tree. 

Years since tree was Season at Geneva. 

DIINSOM SO WEL Arde sicin mule ein iemtagetl Bair cia 9.) Suan 
UrasheuSpice, see Halli Wine. ooh os cs ae eee hehe ae 
Neverfail, see Rawle’s Janet... 06). eee ee olale ol sista sn 
Newtown Pippin,see Green Newtown 
PTA pees eh whit a sss ve cw whe, Yo lehoe a lan [hela dim phot Soa te 

New Brunswick, see Duchess of 
Oldenburg i ike es sieves elope [ittele ety om pertaeatnere | aha tn 

New York Pippin, see Ben Davis...) iv .c.% oe 6. | > bee beeen 
North American Best, see Primate. i} 0.05 0.0005. | ee Se 2 
Norton's’ Melon, see Melon. 2.00.60). oes es 2 |ereteie 

BOO WEI GOTNY oR isthe sists ee asta aut ate inileee Pew). do. 4 « 4 | sua ean 
Wo. 161. Aussian, see Birth oe) 0 es oe | ee 

NO. 226) Dept,. (Russian) 0/2100 5.54.0 ess Hews ss as 4h. ai eee 
No. 477 Dept, (Russian), see Birth?) |...) .., . 16 ..|.. 0) ae eee 

Gifs Ca MRA Ana Coe Ren aU Rte Dake by yt 2 Pew seers 9 he eee 
Ohio. Wane, see Fall’ Wine pri Viren hems nae [rescpeeee] tease 
Oldenburg, see Duchess of Olden- 

EER ae tia k eb aAiN AE pr aie es BE CU a a Very large..| 9 |....| W: 
Palmer Greening, see Washington 
PROV aL ss ee ee ee Sin i gs ie Vielen alela Sled etal ecierel « tel (00 (icp 

eckrsib reasant. Cee esa net tors ae BGs cai 9 lacy ats dee 9 
Petersburgh Pippin, see Green New- 

GOWN’ PIPPIN 2 li eee eee te eT ela te oe) = the tn ann 
PAW TERS 108 casita Sls Slo, ahah Ina paling, 4) abet Few 220% sat i pens Mle 
BOO A TISE su nile oatulb' n't MAtiaa era mia BOW: Suhr pce en ee opt 

Pommeroy, see Lady's Sweet io. toh.) sc o'er ae oe ? 
Pound,'see Wallawater (a cc ass enlace ahebe iia aan tare 
Pound Sweet, see Pumpkin Sweet... )00. 006.000 0470. © sles ee 
‘Powers, See Primates. oc e\0 oo PAM 5 Wiley ate ble oie a 
1A 0 RETR a Cg ie Mae TW A Rae ie ae Balti panei 9 |. ase sf paul 

Prince's. Harvest, see-Karly Harvest.| °.0........ 5]. «+ «|eee eee 
Prussian, see Twenty: Ounce) iyi. ie eee. ot ool « oie ll ge | 

Brite in RUSSO bi sh state. viene reli ae STOOGES cre 9 a ee os, 
FIND (SWeeb .\,). sie r wae t s/s sou ahs Boh iioe nat % 9.1) s/s 7) 
Puinam Russet, see Roxbury Russet.) ...5.......)..0.)00 olen 
Queen Anne, see Mother ..... Spiel ie eieesfe va ea 0 | eh 

TAWA SADEL wie sy 1 ee eee heats ViRy RROOC 365i Fra tu 9.) osm hee 

Red Cheek Pippin, see Monmouth. . ee 
hed: Pippin, see Ben Davis 4 0020.0. Ooi). Ve 
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TaBLE SHowine THE YIELD oF ApPLEs IN 1892, Erc.— (Continued). 

aL 
Fe | 8 Fd 

bod fe l/*e| 8 
NAME. Yield in 1892. on gq 2 

33 sa/ #2 
qe ™m 3 

eeie | 3 
ts Vib B 

RUMEN aes sng vig os wines o's Veer Mais eat On tayiey Ve 
een wandevere, Bee Vandevere i. lit peed ce ov eed Ieee ep ia teres 
feinette a feuille d’ Acuba, see Acuba- 

RMEERENDOGUE chee cy ahha noe Se aheie MNi esate ia Wied wlbsf ater e Nua GR 
ueiiente CO Caux si)... a's os aie e's Very large..h 9 pec, 
SEMA SCEPCTEEIGOE, BES TAIECI ics aide Wt sah ety ee abet cetha: ela Soe GY frets ctedGn erekats 
mmeugeeo Coopers Markets). gc Pye tla Wo ies [lease pie erage 
vera Off. See LAYS Sweet oii ete wie] alae ele as cio Pe we ht one a Lita aernane 
mock mummon, sée Rawle's Janet...) ieee ec eilew eles s Ble 

PRUMNOUPER OY le is via aly Woes aes eps Pew arcse' ST A ay i 
PEN JLCUAt), SCO ETIMALG ois] ae eho e' dee oil's 60 fila eed ame 

PMeOUMY EMISSCE. i. Fei ce ee Good iyesas OD nee LON 
dvusset Golden, see Golden Russet 2.) 00.5 occa ce feet ee wef. eee 
maser amnper.ar, SAG ALOXANGeD <1, }>).'d.. wits oa ciacaifie do als one teste 

BEN TONICS foi i. diaiale chev.a say's alles Bair, yet Oadby aiaee Bee 
MMEPETE TEMA (ARON AMOUR. oo fis cies alah iliac! cic alain lee [a dae im ash ap nen oun 
SUMNER TTMIAGG, re hake eg OR ak Lace iets Gist “wlale ni[ i Suelh vine hy oben’ 
Seek-no-further, see Westfield Seek- 
BUUREN GCN eon ea C US iis keh QLUE [roidhek ehuvel oa, ¥: 0/4) P aie.p a feck « los eat 

MERE a S70. REO all WINE C1 GN Pals o vee eis w'aail’s oboe fea, beaMel etait 
Sherwood’s Favorite, see Chenango 
PRM EPA DL Soh ck A siete la Gia Lib pein Shih, Nebel ere) ai paul ofaihie uelAiliaes ofa ft eNO tale 

muoencae Yellow, see Harly Haryest:.| ose ese epee hf ee 
Beale Aamurable... aces ce ae eee Tarce ene nok Oise aes 

Smith’s Beauty of Newark, see 
Perens OL LEn DUPE 2). si5 oh 5 esis jae el nies oie oinse:| shore poeeve nme p ace 
Smyrna, see Chenango Strawberry..| .......... be EOS he SHS Gone M Meade ay 
MES CEUDERA ITEC TSE... Sch 50h 2 UIE Ge Lod cme Wrotdsal cm wlasdle WbaleMbehs Mpa Plaats 
PN TTO' oii shores aie ines kit peo 6 EY aba ae ot oto) she OS Waver cath et Re 
EME PUES. BOGE TIMALE 01. wT ee alalk  oidee he ae fOt a stata Cathe aha 
Spitzenburg, see Esopus Spitzenburg.| ..........-)eeee|e eee] ee eee 
Strawberry,see Chenango Strawberry.| .........+- COE Rak eee 
Striped R. I. Greening, see Domine.| ...+....+..[+-- UCN Nem 

PU EPP Reis aha d aid) oic Sialely airs 's.9 "9 PAI ceecbseelk Dihiys HR 
BAP DEE ERO ATIEV Whe) os imi ea a oie eal bi sioiele bk Hew iia shan Ea weg ha a ee 

Sweet Russet, see Pumpkin Russet ..] ...... 0. fee efe eee) eens 
POCEE AY CIOL COLE GIL WANG cis dace | sae doielslalpie lei ibia eafia eae} have ead 
Sylvan Russet, see Roxbury Russet.| ..........0)- ee efe eee] sees 

BPRITEATUS I WECT scald WS W's /a'e.0! « tale. Helis, els Bains hve Mie Pataca rahi. 
Tart Bough, see Karly Harvest.....| .......5..-[05-- | APRON SNS 
ON stays sis tito Whimairin eg oe Very large.! 91... .| EK. §. 
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Taste SHowine Tae Yretp or AppLes In 1892, Erc.— (Concluded). 

Le} n 

2. | 
See goo + 
MN i oe > * 

| van se| Ta] 8 i NAME. | Yield in 1992. | 7] gq & 6 
o8 = 

! B38 |G"| 3 oT 
28/e | § ¢ 
Co a 

Ge 
Titouka..... : Few ....5.-1 9. qe 

Tompkins County King, 3 see e King j 
of Tompkins County..... aa a a 2 it's \oie el ae PaO Pas ta 

Tom's Red, see King of Tompkins | 
RAGOUNLY 3). 03 ae Es Lael Aer eay O08 8 Riding re a} hepa 

SRS DT MUI iy BOP a aOR) CE IAaT i ay Large. isa 4 Sah : 
Tufts Baldwin, see Tufts.......... pista) bee Nal See » adhe ei 
Dulpehocken, see Fallawater '., . 4 ss: /s:.%e « Sislem.e| «0:0 ate 

Wem MOUNGR eis). 2. ee wis eet > PON ETS aK: 3 G19 gar) Rapa 
Uncle Sam's Best, see Fall Wine) ists ees Adtech 

PACE V ARG. ECM! ig ie thee is ahew als ae Goodin hes 9 
Rimacectoria,.tppin, see Beni Davisey ai ss oe cele eee aa 

Victoria, Red, see Ben Davis. sicaicft..% Ql Medel + eee 
SY CE ES AE A A VAN aaa Abd MeO GOOd wi oh dd dias 

Waltz Apple, see Peck’s Pleasant...| ..... 04 delat oe ae 
Warren Pippin, see Y ellow Bellflower. wins ly ealetae 
Warner Russet, see Roxbury Russet] ...........)..- Fu 
Washington, see Sops of Wime.....| .........-. + BANAL hag 

Washington Royal......... 5 ane Rael Mewes hate | re eh 
Watermelon, see Melon.... 6.0.06) 22h 404 abel avi Agha 7 

Westfield Seek-no-further... 1. 0). 0650). Pair... ad eae 
WY DUGAN LALDDUL x oop atabenhae Gee els oe Good .).). 4. 0 

White Vandevere, see Vandevere... | voiss+s5 + ace ene 
Wells, see Domine..... the hore ita ipo 
William’s Early, see William’s Favor- 
ERGY TAN Fe eB aaa Grape ar sec eee ces oe sie le ee viel] see 0 ieip ees 

William’s Favorite. ..... CRN, alee, Aas Se 
William’s Red, see William’ a Favoritel sist. dubai Geena 

PRIUS D YG cn sh igic)y wile onset wibletetaete’ «Nee be af Ae A oa tacos ne 
Winter ‘Blush, see Fallawater...... eg er reg her) 

BVorkaroe 6.0000 uae aks We weudasd aie mesial aan 
Yellow Bellhower viet wimcus own bo Mews say's kia’ ie 
Yellow Harvest, see Karly Harvest sith ers seis se oles Daa 
Yellow Transparent cigi Seka AAT oF Renae le Kew sy a. .|. 40a 

Yellow : Vandevere, see Vandevere..| ...... lie 3 vn + pe 
York. Kusset, see Pumpkin Russet...) 34 alee. ts]. sea eae 



Notes on Self-pollination of the Grape.* 

The grape has small greenish blossoms, which open in a peculiar 

and interesting way, protecting the stigmas from outside pollen 

till they have opportunity to become self-fertilized. The petals 

of the opening flower form a kind of cap which covers the sexual 

organs. When the flower begins to open, the petals break away. 

from their attachment at the base, but remain fastened to each | 

other above and thus keep the stigma and anthers covered. The | 

petals finally curve outward and upward from the base and the 

expansion of the stamens usually lifts and dislodges the cap. 

The calyx in all Vetacew is practically obsolete and plays no part 

in the opening of the flower. In Cissus and Ampelopsis, which 

are nearly related to the grape, the petals open at the top and 

expand in the usual way. 

An opening bud is shown in Fig. 17; @ being a petal just 

detached at the base, and curved outward, disclosing a portion 

of a filament }, and a portion of the outline of the pistil. Fig. 18 

4 

a Fig. peas Opening bud of grape blos- Fig. 18 —Diagramatic illustration of 
. som showing the manner in which grape stamens. 

the cap becomes loosened at the base. - 

4 _ shows the pistil with the cap removed, and illustrates the expin- 

sion of the different forms of stamens. If the flower has short 

filaments, as at a, they become reclined 6 or recurved ¢. If 
the flower has long filaments d they become erect, as at e. | 

~ * A portion of this paper was read atthe Rochester meeting of phe American Association for 

. the Advancement of Science, August, 1892. 
A 
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During the past season a study has been made of many yarieties 

of grapes commonly found in the vineyards and gardens of this 

State, in order to discover (1) whether self-pollination commonly 

takes place before the blossoms open, and, if so, (2), whether such 

pollination is always sufficient to insure the development of per- 

fect clusters of fruit. 

Self-pollination occurs before the blossoms open.— The best 

time for examining grape buds to find out whether self-pollina- 

tion takes place before the flower opens, is just at the time when 

dehiscence of the corolla begins. Dehiscence usually begins at the 

base of one of the sepals and extends upwards half or two-thirds 

of its length. The straightening up of the stamens if they have 

long filaments, or the reclining or recurving of the stamens, if they 

have short filaments, afterwards dislodges the corolla, or cap as it 

is frequently called, and carries it upwards and to one side, thus 

uncovering the stigma. Occasionally the filaments fail to per 

form this work and the cap persists for an indefinite period, as a 

withered covering on the apex of the young fruit. | 

The anther cells are already opened when dehiscence begins, but 

the pollen has not yet been discharged from them. The dehiscence 

of the corolla allows the moisture to escape and the pollen becom- 

ing somewhat dry, is discharged abundantly on the pistil before 

the cap is displaced, thus insuring self-pollination before the 

stigma is exposed to the access of foreign pollen. 

Self-pollination before the flowers opened was observed in the 

vines named ‘below. When it is said that the observations were 

made before the flowers open it is meant, as explained above, that 

dehiscence had begun, but that no petals had loosened from their : 

attachment at their base, and therefore it is correct to say that 

the observations were made before the flowers opened. 

List of grapes in which self-pollination was observed before 

the flowers opened: 

I. Vitis Lasrusca, L., cultural varieties. 

Adirondack. 

Catawba. 

Concord.* 

Cottage. 

* See also annual report this Station, 1885, p. 253. 

4 
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Vitis Laprusoa, L., cultural varieties — (Continued). 

-- Diamond. 

Grayson. 

Hartford. 

Hayes. 

Iona. 

Isabella. 

Jefferson. 

Jennie May. See Concord. 

Lady. 

Maxatawney. 

Moore’s Early. 

Niagara. 

Pocklington. 

Prentiss. 

Telegraph. 

Vergennes. 

Winchell. 

Worden. 

Two typical wild vines transplanted to the vineyard. 
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II, ViTIS VULPINA, L. (RIPARIA of Michaux), cultural varieties. 

Clinton. 

Marion. 

AN TUE RN Ayo aie MTU Se cw [lial saje) olecakat Vala eiuia, Alea ¥ainte aim bn ak ole 2 

III. VITIS A{STIVALIS, Mx. 

Typical wild vine transplanted to the vineyard. 

RUCRCEV ARSE LV IATSES i.e Catatars wine aehie tk: visi Wie lack ¥ d-¥ ws ainy/eie gt Wh ein) ao HOR 1 

IV. Vitis SOLONIsS, Sou. 

Typical wild vine transplanted to the vineyard. 

Nc AAUP 05 0 ho hs CAAT AE TEA a a aI UP Aces CS AU UE NG yr Bi 

VY. VITIS CHAMPINI, Planch. 

Typical wild vine transplanted to the vineyard. 
te Vi AMEINT Poe AE ed alsie ditaalee® + au mibiooni alates Alaina 1 

VI. Vitis DoANnrIANa, Mun. 
_ Typical wild vine transplanted to the vineyard. 

OMAEGY (LIOANLAN ADS Oa Uiae ep Waitin ti se ad Raid Haldia were ea aie milty Wig eke 1 

VII. VITIS RUBRA, Mx. 

Typical wild vine transplanted to the vineyard. 

PUREE EVEL ES PEAS Che's Cian). (u't aca wa'p Wa. sha w'y'e widtccon Wetgiara ek mbcae phate «BOs 1 

VIII. VITIs VINIFERA, L., cultural variety. * 

Black St. Peters. 

ORC UOmOM EULERIAN cr tun a Wee cyt ky CARMA Mie SL Se hoe ta MRR 1 

*In several other varieties of vinifera self-pollination has been observed before the flowers 

open. See Gard. Chron., 1871, p. 737; cf. also ibid. p. 1098. 
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i XII. HYBRID OF ZSTIVALIS AND LABRUSCA. 

ae Rutland. 

XIII. HYBRIDS OF VULPINA AND VINIFERA. 

_ Amber Queen. 

Canada. 

PREMERA, Vis EN filet et heat a Ce whoo el eee a Os SiGe ae ee 2 

XIV. HYBRID OF CANDICANS, VULPINA AND LABRUSCA. 

Elvicand. 

ET ROUE Mes AOI 4 det) ale AUN an lea RCRA C A SIRE RN eas NORTEL gh LEME A RAS Az 1 

XV. CULTURAL VARIETIES OF UNKNOWN PARENTAGE. 

Caywood, No. 50. 

Herald. 

Little Blue. 

Unknown (Labrusca or hybrid of Labrusca and ?) 

BOR ae a eS RUN es ens Lid Wh chy Ml dass aoe Vas: 0 hcora Aa Bek, ROD 4 

The total number of individuals in which self-pollination was 

observed is seventy-six, distributed among eight species, with 

their hybrids and crosses. Several other varieties were examined 

without being able to demonstrate that self-fertilization occurred 

before the blossoms opened, but in no case was this true, when 

buds could be found at the proper stage of development above 

noted, viz., just beginning dehiscence. In every instance when 

buds could be found in the right stage of development, it was found 

that self-pollination occurred before the cap was displaced suffi- 

ciently to allow the access of foreign pollen. 

Why Some Grapes Fail To Set Perfect Clusters. 

With the varieties of grapes named in the above list any failure 

of the blossoms to set fruit can not be attributed to lack of self-pol- 

lination. It is well known that several of these varieties when 

grown by themselves, that is, with no other variety near by, set 

fruit imperfectly, but this failure can not be attributed to a deficient 

amount of pollen produced, for in none of these varieties was a 

deficiency in the pollen supply observed. Possibly the failure 

may result from the discharge of the pollen before the stigma is 

receptive, that is, before the surface of the stigma is ready to 

‘receive it; but probably it is due to the impotency of the pollen on 
TA 
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the pistil of the same flower. In either case the remedy would 

be the same, namely, the growing of vines of other varieties in 

proximity to these self-sterile kinds, to supply them with pollen of 

a congenial kind at the proper season. Fig. 19 illustrates the 

result of a lack of proper pollination in two clusters of the 

Lindley grape. 

The self-fertility of several varieties was tested by 

inclosing clusters of grapes in paper bags before the 

blossoms opened, and allowing them to remain covered 

until the blossoming period had passed. This effectually shut out 

foreign pollen and made it possible for the stigmas to be pollenized 

only by stamens of the same flower or of the same cluster. In 

this way it was found that several of the varieties experimented 

with are unable to set fruit unless furnished with other pollen 

than that produced by themselves; other varieties set fruit imper- 

fectly when supplied only with their own pollen, while still others 

treated in the same way produce perfect or nearly perfect clusters 

of fruit. 
Good sized clusters of blossoms were selected for the experi- 

ments whenever practicable, and it is estimated that the average 

number of flowers per cluster was more than fifty, so that from 

100 to 500 blossoms were used for each variety under experiment. 

The results of these tests aré given below. In order to indicate 

the degree of self-fertility, as shown by these experiments, the 

varities are designated as “fully self-fertile,” “partly self-fertile,” 

“pollen self-irritant,” or “pollen impotent,” as the case may be. 

With those which are designated as “fully self-fertile,’ from 

97 per cent to 100 per cent of the blossoms developed into fruit. 

With those designated as “partly self-fertile,’ the number of 

flowers which produced fully developed fruit varied from none 

to 97 per cent. . 

Those varieties which set fruit that soon dropped or that per- 

sisted throughout the season in a dwarfed and abortive state, are 

designated as having “ pollen self-irritant,” meaning that in these 

cases self-pollination incites a slight growth of the ovary, but is 

unable to cause the development of perfect fruit. 
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The fourth class is designated by the words “pollen self-impo- 

tent,’ meaning that self-pollination is Sais to incite any appar- 

ent development of the ovaries. 

List of Grapes Tested as to Self-fertility. 

I. V. Labrusea. Cultural varieties. 

A 

2. 

3. 

4, 

Concord.—Ten clusters bagged. ‘‘ Partly self-fertile,’’ almost ‘‘ fully 

self-fertile.” 

Diamond.— Two clusters bagged. ‘‘ Fully self-fertile.”’ 

Niagara.—Ten clusters bagged. ‘‘ Fully self-fertile.” 

Winchell.—Ten clusters bagged. ‘‘Fully self-fertile.” 

PRMOP DERE ye Se alk Solel Miata Wal Gbisedn Wis mPa ele Cacgiola wih: ejs g'sisia d RIN aeiene 4 

II. Hybrids one-half Labrusca and one-half vinifera. 

Lif 

OU wh oD 2 

(oe) 

10, 
1. 

12. 

18. 

14, 

15. 

16. 
17. 

Massasoit, Rogers No. 3.—Two clusters bagged. ‘‘ Pollen self- 

irritant.” 

. Wilder, Rogers No. 4.— Two clusters bagged ‘‘ Pollen self-irritant,’ 

. Rogers No. 5.—Two clusters bagged. ‘‘ Pollen self-irritant.” 

. Rogers No. 18.—Two clusters bagged. ‘‘ Fully self-fertile.” 

. Gaertner, Rogers No. 14.—Two clusters bagged. ‘‘Pollen self- 

irritant.’ 

. Agawam, Rogers No. 15.—Ten clusters bagged. ‘‘ Partly self-fertile; 

a large per cent of the flowers developed into fruit.” 

. Merrimac, Rogers No. 19.—Two clusters bagged. ‘‘ Pollen self- 

irritant.”’ 

. Rogers No. 24.— Two clusters bagged. ‘‘ Fully self-fertile.’’ 

. Requa, Rogers No. 28.—Two clusters bagged. ‘‘Pollen self- 

irritant.” 

Rogers, No. 32.— Two clusters bagged. ‘‘ Fully self-fertile.”’ 

Aminia, Rogers No. 39:—Two clusters bagged. ‘‘ Pollen self- 

irritant.” 

Essex, Rogers No. 41.—Two clusters bagged. ‘‘Pollen self- 

irritant.” 

Barry, Rogers No. 43.—Two clusters bagged. ‘‘Pollen self- . 

impotent.” 

Herbert, Rogers No. 44.—Two clusters bagged. ‘‘Pollen self- 

irritant.” 

Salem, Rogers 53.—Ten clusters bagged. ‘‘Pollen self-impotent,”’ 

possibly ‘‘self-irritant’’ to some extent. 

Black Eagle.—Two clusters bagged. ‘‘ Pollen self-irritant.” 

Kumelan.— Ten clusters bagged. ‘‘Pollen self-irritant.” 
Cy ha sik Sane hws tere e Aant ar ste vata aig he meta Ciae INGTON Wet lignan gh ies 

Ill, Hybrid of Labrusca and vinifera, less than one-half vinifera. 

tif Brighton.— Ten clusters bagged. ‘‘ Pollen self-irritant.” 
DUALS Wau ener er gtT aie ea Wa g's civil Visa sieve alee ehy ge’ ake Wiglaca ni Wis erohe 1 
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IV. Hybrid of Bourquiniana and Labrusea. Bee is Ni ae < 

1. Delaware.—Ten clusters bagged. ‘‘ Fully self-fertile, ™ ae vate. 
TOPAL it ices cca elp o's «ea pink Rhea ai sec ORs A ae 

V. Vitis cestivalis.— Typical wild vine transplanted to the rhea % 

Five clusters bagged. ‘‘ Fully self-fertile.” a 
Dota cs ciied sah ese ds co basis wigls olen a easels ety oan an «Fine Relea 

VI. Vitis Doaniana.—Typical wild vine transplanted to the vineyard. = 

Two clusters bagged. ‘‘ Pollen self-irritant.” ‘ oP. 

Of the four varieties purely Zabrusca, three were found to 
be fully self-fertile and the fourth was nearly so. Its Chae ‘ aie 

would commonly be called “loose” but not imperfect. oa St 

Of the eighteen hybrids of Zabrusca and vinifera three were 

fully self-fertile, and these three had long filaments. Whether — 

self-pollination occurred before the blossoms opened was not'noted. —_ 

Another one, though not fully self-fertile still developed a large per 

cent of the ovaries into perfect fruit. It has short filaments. Self- — 

pollination occurs before its blossoms open. ae 

Eleven had pollen self-irritant only, i. e, the ovaries 

started to develop, but soon fell away or persisted as 

abortive fruits. Ten of these have short filaments, and one has 

long filaments. Self-pollination was observed with seven of this 

class. Whether it occurred with the other four can not be stated: 

One proved to have ‘“ pollen impotent,” i. e., the ovaries were not 

incited to any perceptible growth. It has short filaments and self- ae 

pollination occurs before the blossoms open. A 

One hybrid of Labrusca and vinifera. less thay one-half 6 

vinifera, had pollen self-irritant only. It has short filaments. yr sf 

With the eighteen hybrids of Zabrusca and vinifera above — ae 

noted, only those varieties having long filaments can develop — he 

fruit when only self-fertilized, but not all which have long — oe 

filaments can develop fruit when only self-fertilized. .In every ¢ ii, 

instance the vines with short filaments were really pistillate, since — % Ms 

they failed to develop fruit when only self-fertilized. According 

to Munson,* in all species of Vets, wild vines having pistillate 

flowers with short recurved stamens are almost always practically ~ 

* In a personal letter. 
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abortive, unless the flowers are supplied with pollen from herma- 

phrodite or from staminate blossoms, each to be found on some 

other vine, as no vine ever produces flowers of different sexual 

characters.* Rarely has he found vines with pistillate flowers and 

short stamens that were capable of self-fertilization, and in such 

cases the flowers appeared semi-hermaphrodite. 

- The following observations were also made: 

1. A specimen of cstivalis transplanted to the vineyard has 

long filaments and proves to be fully self-fertile. | 

2. Vitis Doanianu, as represented by a specimen transplanted 

to the vineyard, has pollen self-irritant only, and fails to fruit when 

self-fertilized. 

3. The Delaware, classed doubtfully as hybrid of Lowrgwin- 

tana and Labrusca has long filaments and is fully self-fertile. 

4, Pollen that is self-impotent only, or self-irritant only, may 

prove fully potent on other varieties. This was the case this sea- 

_ son with Merrimac (Rog. 19), which has fertilized V. Sv/ones, and 

with EKumelan, which has fertilized Clinton. 

Grapes Unfruitful when Standing Alone. 

These experiments show that under the conditions of soil and 

climate found at this Station the following varieties may be 

expected to prove unfruitful when planted by themselves, out of — 

the reach of pollen from other varieties: 

Black Eagle. 

Brighton. 

Eumelan. 

Massasoit (Rogers No. 3). 

Wilder (Rogers No. 4). 

Rogers No. 5. 

Gaertner (Rogers No. 14). 

Merrimac (Rogers No. 19). 

Requa (Rogers No. 28). 

Aminia (Rogers No. 39). 

Essex (Rogers No. 41). 

Barry (Rogers No. 43). 

Herbert (Rogers No. 44). 
Salem (Rogers No. 53). 

* Observations on cultural varieties in the Station vineyard shows that staminate flowers 

a and perfect flowers may occur on the same vine, though this is rarely the case. 



606 Report or HortTIcuLTURIST oF EXPERIMENT STATION. 

GRAPES FRUITFUL WHEN STANDING ALONE. 

The following varieties were found able to set fruit of 
themselves : 

Concord. 

Diamond. 

Niagara. 

Winchell (Green Mountain), 

Rogers No. 13. 

Agawam (Rogers No. 15). 

Rogers No. 24. 

Rogers_No. 82. 

Delaware. 



The Effect of Rainfall upon Pollination —Note 
on Preliminary Experiments.* 

The disastrous effects of excessive rainfall at blooming time 

upon the “setting ” of fruit has long been admitted by fruit grower 

but few experiments, so far as we are aware, have Leen nade 

to prove this Jong-accepted belief.§ 

The following is a brief account of two preliminary experi- 

ments made with the purpose of throwing light upon this ques- 

tion. The season being well advanced before it was possible to 

arrange for the experiments, the tests are upon a small scale 

and the results can not be said to prove conclusively anything 

in regard to the subject. 

The plants experimented with consisted of two Duchess grape- 

vines and two Mount Vernon pear trees. Of the condition of 

the experimental plants previous to 1892 we are not able to 

state definitely, but to all appearances all were equally healthy. 

The writers are aware that the lack of definite knowledge of the 

previous condition of the plants might lead to erroneous con- 

clusions, but they present this note as a purely preliminary one 

and hope to repeat and extend the experiments the following 

season. 

In order to produce an artificial rainfall 2 Vermorel nozzle, 

attached to an ordinary garden hose connected with the hydrant, 

was used. The nozzle was thrust among the leaves of the pear 

tree and while it did not always keep every part of the treated 

plant wet down, the foliage was decidedly moist during the 

* This paper, by D. G. Fairchild and the Station Horticulturist, was presented at the Chicago 

meeting of the American Horticultural Association, 1892. Inasmuch as the data on which it is 

based were secured by experiments at this Station, it is thought best to include it in this 

report. 

§ That of Dr. B. D. Halsted, published in the 1890 report of N. J. Expt. Station, pp. 330 to 382, 

is all we are cognizant of. 
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greater part of the period of treatment. With the grape, on the ! 

other hand, the spray was directed so as to cover completely the 

whole vine. The temperature of the water used was one and wan 

seven-tenths degrees Fahr. warmer than rain water coming from 

the eaves, both being tested at the same time. The waiter was »* 

from a reservoir fed by springs. 

EXPERIMENT witH Mount VrrRNon Prar TREE. © 

On May sixteenth, two Mount Vernon pear trees, apparently of 

equal vigor, standing within 100 feet of each other, were selected. 

Into one was thrust the Vermorel nozzle with its broad fine spray. 

The tree was about twenty-five feet high and the spray from the 

nozzle did not entirely cover it, in fact the original design, soon 

abandoned, was to wet only one-half of the tree and leave the 

other half dry. At the inauguration of the experiment, only a 

few blossoms had opened upon either tree, and, as no insects had 

been busy about the fruit trees, owing to the cold weather imme- 

diately preceding, no risk from previous pollination was run. 

The water was turned on at noon, of May sixteenth, and kept 

running (except from 10 a. m. of the twenty-first, to 10 a. m. of 

the twenty-third, during an almost constant rain-storm precipi- ‘ 

tating .72 of an inch of water), until 3 p. m. of the twenty-fifth. 

The total length of time in, which the tree was kept wet was 219 

hours, or nine days and three hours. 

Effect on flowers.— On May seventeenth, after the tree had ee 

been under the spray twenty-four hours, an examination was 
made of the stigmas of many of the flowers and they were found __ 
to be dusted with pollen, although no insects had been seen 

abont the tree. Pollen was taken from fresh anthers on the ~ 

21 (the fifth day), and placed in weak sugar solution, to. Be 
test its germinative power. It proved to be perfectly capable of — of: 
germination. The flowers at this time presented a curious appear- 
ance. The anthers of the innermost stamens were plump and 
of their normal pink color, while the outermost ones were swollen. ; 
and decayed, and contained many disintegrated pollen germs and 
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a few that had evidently been induced to germinate by the excess 

of moisture. The power of the male elements to withstand long 

continued moisture was apparently great, for at the close of the 

experiment, after the rain had ceased, many authers opened and 

shed an abundance of pollen, while the anthers of flowers on 

adjacent trees had withered and fallen several days previously. 

After turning off the water on the twenty-fifth, an examination 

with a hand lens was made of flowers on both the side nearest to 

and that farthest from the spray, with the following result: 

Of 403 flowers counted on the side receiving the most water, 

103 were possessed of plump anthers and apparently normal 

stigmas. 

Of 303 flowers upon the dryer side, only three were still fresh 

and capable of fertilization. 

The effect of the water in retarding the development of the 

flowers was strikingly illustrated. 

Effect on foliage —A second effect and one not looked for 

particularly, was the disastrous effect of the rain upon the foliage 

of the tree. After the spray had been applied three or four days, 

‘the foliage which, up to that time had appeared ‘perfectly normal, 

assumed gradually a sickly color and became spotted with small 

irregular grey spots, surrounded by red borders. The petals of 

the flowers tuo were affected in a similar way, the spots often 

assuming a bright rose color. A microscopic examination 

revealed the presence of no fungus, although the symptoms indi- 

cated the attacks of the leaf-blight (Antumosporium maculatum, 

_ Ley.). While this peculiar spotting was not entirely absent from 

the untreated tree, upon this it was observable only in small 

amount. This peculiar sickly foliage has not recovered its green 

color and at the present writing (September 22) the differ- 

3 - ence is easily observable from a distance of one hundred yards. The 

¢ small size of the individual leaves and their reddish coloration 

__ mark the tree as decidedly diseased. 

Although, as mentioned above, after the spray had been removed 

many flowers with perfect anthers and pistils remained capable 

ey | 17 
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presumably of self-pollination, only one fruit, bearing three seeds | 

was borne by the tree. This was produced about midway between 

that half, more heavily wet down and that more nearly dry. The 

unsprayed tree produced a fair crop of normal fruit. 

EXPERIMENT witH DucHEss GRAPE. | 

Two vines situated near each other were selected for this 

experiment. One was left untreated for a check, the other was 

sprayed for twelve nights and days. Since the Duchess came into 

blossom later than was anticipated, the sprayed vine was under 

treatment a week before the check began to bloom. Unavoidably 

the spray was discontinued before either of the vines were out of 

blossom. It will, therefore, be seen that the twelve days’ treat- 

ment did not cover the entire period that the vines were in bloom. 

Effect on blossoming.— The first apparent effect of the spray was 

to retard the opening of the grape blossoms four days, as compared 

with the blossoming of the check vine. This effect was noticeable 

during the blossoming period, and the treated vine continued in 

blossom at least four days longer than the check. Retarding the 

blossoming period, however, had no perceptible influence on the 

ripening of the fruit, for the fruit of both vines ripened at the 

same time. i 

Effect on foliage.— After a few days’ treatment the sprayed vine | 

assumed a paler and less healthy color, but before the close of the — . 

season it was impossible to detect any difference in the two vines ~ 

in this regard. ! 

Effect on pollen.— A microscopic examination made after the 

spray had been running eleven days failed to disclose any percepti- 

ble injury to the pollen. The pollen germs were not disintegrated 

nor had they germinated, and no difference could be detected — 

between them and pollen grains from the check vine. LBy its pecu- — 

liar structure the grape blossom is well adapted to withstand pro- — 

tracted rains without injury to the sexual organs. As shown by — 
one of the writers in a recent paper,* many grapes pollenize their 

own stigmas before the blossoms open sufficiently enough to allow — 7 

the entrance of outside pollen, and the Duchess belongs to this . 

ae ng” tae ae 

he Pe 
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* Notes on self-pollination of grape, read before the Rochester, N. Y., meeting of the A. AY on . 
A.S., August 22, 1892. ee 
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class. Although self-pollination is thus insured efficient fertiliza- 

tion does not always follow, and consequently in some varieties it 

does not result in the production of fruit. Such grapes are able to 

set fruit only when supplied with outside pollen. It is, therefore, 

probable that with grapes of this class, e. g., Salem and Brighton, 

the effect of constant spraying throughout the blossoming period | 

would give more marked results than with the variety noted in this 

experiment. 

Effect on fruits.— The most marked and permanent influence 

of the spray was seen in the character of the fruit. 

The clusters from the treated vine had very many abortive berries 

either with no seeds at all or with only mere rudiments of seeds. 

A. few clusters were nearly or quite perfect. These may have blos- 

somed after the spray had ‘been discontinued. All other clusters 

had many abortive fruits and showed every gradation of loss up to 

80 or 90 per cent. No cluster was seen in which all the 

berries were abortive. 

With the check vine perfect clusters were numerous, and abor- 

tive berries were comparatively few. 

The whole loss of fruit on the sprayed vine can not be computed 

by comparing the amount of perfect with abortive fruit, because 

some blossoms must have failed to form even abortive fruit, and 

some of the abortive fruits dropped before the grapes were 

gathered. It should be ‘borne in mind, therefore, that the total 

loss of fruit from the spraying is not represented in the following 

figures. A comparison of the fruit of the two vines shows the fol- 

lowing results: 

1. Counting all berries, whether perfect or abortive, the aver- 

age weight of a berry from the sprayed vine was 8.5 grains, and 

the average weight of a berry from the check vine was 17.5 grains, 

showing a difference of 106 per cent. 

2. The amount of abortive berries was compared with the per- 

fect berries of each vine, and 60 per cent of the fruit from the 

sprayed vine was abortive, while but 21 per cent of the fruit from 

the check vine was abortive. 

The similarity of effect in the two experiments encourages us to 

look for interesting results along these lines of investigation, but 

it is as yet too early to draw any conclusions. 



Variety Tests of Grapes. 

Some of the newer varieties of grapes which have fruited in the 

Station vineyards are described below; comment is also made on 

a few older and better known grapes and references are given to 

the reports of varieties which have been noted in previous publica- 

tions of this Station. 

The botanical classification of a variety is indicated by an itali- 

cized abbreviation of the name of the species to which it belongs.* 

A hybrid is indicated by an “X” separating the names of the 

species of which it is the offspring; thus, win. X Lab. indicates a 

hybrid of vinifera fertilized by Labrusca. When it is known to 

- which of the two species the female parent belongs, this parent 

is named ‘first. 

When a hybrid is more closely related to one species than to 

any other this relationship is indicated by an “X” following 

the name of the species to which it is most closely related; thus, 

“ Tab. X” shows that the hybrid is most closely related tothe Zab- 
PUSCa Species. 

The names of the species represented in a hybrid are also 

frequently given in parentheses following the name of the hybrid; 

thus, Bailey, (Zab., Lin. vulp.) indicates that the three species 

named are represented in the parentage of this variety; Brighton, 

Lab. X (Lab., Vin.) indicates that Brighton is a hybrid of Zab- 
rusca and vinifera, with more of Labrusca than of vinifera — 
blood. . 

Synonyms are printed in italics and inclosed in parentheses. 

Adirondack. Zab.—This is an amateur grape only, said to have 

originated at Port Henry, Essex county, N. Y. Our vines are 

*The following abbreviations are used, viz.: Lab. for Labrusca, L. the wild Fox grape; y 

vulp. for vulpina, L. (riparia, of Mx.), the wild grape of the river banks; cand. for candicans_ 

Engel., the Mustang grape of Texas; cst. for wstivalis, Mx., the wild Summer grape; vin. for 

vinifera, L., the cultivated grape of Europe; Lin. for Lincecumii, Buck., the Post-oak grape of 

Texas; Bourg. for Bourquiniana, Mun., and rup. for rupestris, Scheele, the Rock or Sand 

grape of Western Mississippi Valley and Texas. 
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healthy and productive. The fruit ripened this season about ten 

days before Concord. Berry somewhat oblong, translucent, juicy 

and vinous; quality very good, but, as grown here, it has an 

after flavor that is not agreeable. See also p. 493 of this Sta- 

tion’s Annual Report for 1891. 

Agawam. (fogers 15.) vin. x Lab. This is one of the few 

Rogers hybrid grapes that are capable of self-fertilization. 

Well-filled clusters of its fruit are formed even when outside 

pollen is excluded from the blossoms. This season it ripened with 

_ Concord. See also Annual Reports of this Station for 1888, p. 105; 
i % 

1889, p. 342; 1890, p. 328. 

Aledo. Received in 1888 from B. F. Stinger, Charlottesville, 

Ind. Bunch medium, compact; berry medium to large, green 

or lightly tinged with yellow, nearly round, oblate; ripened 

about with Concord this season. See also Annual Report of this 

Station for 1891, p. 494. 

Alexander Winter. Received in 1892 from S. R. Alexander, 
Of Bellefontaine, Ohio, who states that it was grown from a 
lot of mixed seed planted in 1884. His.description says that 

the bunch and berry are of good size, amber color and very best 

quality; that it ripens in September and is hardy and productive. 

We have not seen the fruit yet. 

Alice. Zab. A wilding or chance seedling found near an old 

stone wall and sent to the Station by Mr. Ward D. Gunn, of Cedar 

Hill, Ulster County, N. Y.,in 1889. It is a red grape, medium size, 

in ‘bunch and berry, juicy, of good quality and good flavor. 

This season it ripened unevenly. Season about with Concord, or 

a little earlier. 

Amber. (vwl., Zab.) A seedling of Taylor well described in the 
Bushberg Catalogue, as “bunch long, shouldered, moderately com- 

pact; berry medium, pale amber when fully ripe. Ripens later 

than Concord.” Not productive here this season. Seealso Annual 

Report of this Station for 1891, p. 494. 

Amber Queen. wul. X vin. A seediing of Marion X Black 

Hamburg. Vine vigorous and productive. Bunch large, 

shouldered; berry medium to large, reddish purple; flesh tender, 

pleasant flavored, slightly astringent, especially if in eating the 
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fruit the seeds are discarded. Ripened this season not quite so 

early as Concord. Some clusters did not “fill” well, thus showing 

that it is not fully self-fertile. See also Annual Reports of this 

Station for 1887, p. 341; 1888, p. 105; 1889, p. 342; and 1890, p. 328. 

Ambrosia. (win., Lab.). This is a seedling of Salem originated 

by Alfred Rose, Penn Yan, N. Y. Bunch large, compact, hand- 

some, often slightly shouldered. Berry white with delicate bloom, 

medium to large, nearly round, but slightly flattened. It drops 

from the cluster easily. Skin medium thickness. Pulp not melt- 

ing, but separates readily from the seeds, juicy, pleasant flavored, 

very good quality. Vine vigorous and bore well this season. An 

amateur grape only. See also Annual Report of this Station for 

1891, p. 494. 

America. Zin. X rup. Received from T. V. Munson, Deni- 

son, Texas, in the spring of 1892, who describes it as follows: 

“Vine very vigorous, hardy and productive; bunch large, conical, 

shouldered; berry large, black; seeds small; skin thin; juice red; 

pulp melting, of very good quality.” We have not yet seen the 

fruit. 

Aminia. win. X Lab. This grape should be set near some other 

variety that blossoms at the same time, because it can not set fruit 

of itself. 7 

Antoinette. Zab. Obtained in the spring of 1892 from G. W. 

Campbell, Delaware, Ohio, who describes it as a “large, white, 

Concord seedling, good, hardy.” We have not yet seen the fruit. 

Arnold’s No. 16. See Canada. 

August Giant. wm. X vul. A seedling of Black Hamburg X 

Marion. See Annual Reports of this Station for 1889, p. 342, and 

1890, p. 325. 

Bacchus. vu/. A seedling of Clinton. See Annual Reports of 
this Station for 1889, p. 342, and 1890, p. 326. 

Bailey. Zon. X,(Lin.,Lab.vul.). A seedling of Post Oak X Triumph, 
originated by T. V. Munson, Denison, Tex., who sent it to this — 
Station in the fall of 1892. Prof. Munson’s description is as fol- 
lows: “Vine moderately vigorous and very productive; bunch 
large, cylindrical; berry large, black; skin thin, tough; pulp meaty, 
red juice, very good quality.” We have not yet seen the fruit. - ‘ 

ae : 
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Barry. (/?ogers No. 43.) vin. X Lab, See Annual Reports of this 
Station for 1887, p. 341; 1888, p. 105; 1889, p. 342; 1890, p. 326. This 

grape should be set near some other variety that West at the 

Same time, because it can not set fruit of itself. 

Beagle. Lab. X, (Lab., vul.). A seedling of Elvira X Ives, 

originated by T. V. Munson, Denison, Tex., and sent to this Station 

in 1888. Bunch medium to large, sometimes slightly shouldered; 

berry medium, oblong, black, with heavy bloom; pulp firm, sweet 

and separates readily from the few medium-sized seeds; skin thin; 

vine vigorous, and this season moderately productive. Ripened 

about three days later than Moore’s Early. See also Annual 

Report of this Station for 1891, p. 494. 

Berckmans. vul. X, (vul., Lab., Bourg.). This is a seedling 

of Clinton X Delaware, originated by Dr. A. P. Wylie, Chester, 8. 

C. It was received in 1892 from T. S. Hubbard Co., Fredonia, N. 

Y., with the statement that “In growth and foliage it is similar 

to Clinton; bunch and berries larger than Delaware, of same color, 

and nearly or quite equal in quality.” We have not yet seen its 

fruit. , : 

‘Bertha. A white grape of unknown parentage, originating with 

Theophile Huber, Illinois City, Ill., and received at this Station 

in the spring of 1892. 

Big B. Con. Jin. X Lab. This is a seedling of Post Oak X Con- 

cord, originated by T. V. Munson, Denison, Tex. It was received 

at this Station in 1892, We have not yet seen its fruit. 

Big Extra. Lin. X,(Lin., Lab.,vin.). Received from T. V. Munson 

in the spring of 1892. His description states that it is “ A seedling 

of the Post Oak X Triumph. Vine vigorous, hardy and very pro- 

ductive; bunch large, cylindrical; berry large, black; skin tough; 

juice red; pulp tender and of very good flavor.” We have not yet 

seen the fruit. 

Big Hope. Zin. X,(Lin., Lab., vin.). A seedling of Post Oak X 

Triumph, originated by T. V. Munson, Denison, Tex., and received 

at the Station in the fall of 1892. Prof. Munson describes it ass 

“Vine vigorous, hardy and very productive; bunch very large, cylin- 

drical, double; berry medium, dark red with small seeds; skin thin, 

tough; pulp tender, with pale red juice and very good flavor.” 

Black Delaware. See Nectar. 
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Black Eagle. Zab. X Vim. Originated by Stephen Underhill, | 

Croton Point, N. Y. It is incapable of setting fruit by itself and 

hence when not well pollinated from other vines its clusters are 

imperfectly filled. Vine vigorous and productive; “bunch large, 

moderately compact; berry large, oval, black, with blue bloom; 

flesh rich and melting, with little pulp.” See also Annual Report of 

this Station for 1891, p. 494. . 

Blanco. Lab X, (Lab., vul., vin.) This is a seedling of Elvira X 

Triumph. It has not proved productive here. See Annual Report 

of this Station for 1888, pp. 107-108, “Seedling No. 24 from T. V. 

Munson,” also 1889, p. 343, under the same name. 

Bloom. See Creveling. 

Brighton. JLab. X, (Lab. vin.). A seedling of Concord X Diana- 

Hamburg. This excellent grape is incapable of fertilizing its 

own blossoms. Its pollen is self-irritant only. In order that its 

clusters may be well filled it should therefore be mingled with 

other varieties which have the same season of blossoming. See 

also Annual Reports of this Station for 1887, p. 341; 1888, p. 105; 

1889, p. 342; 1890, p. 328, and 1891 p. 494. 
Brilliant. Lab. X, (Lab., vin., Bourg.). This is a seedling of 

Lindley X Delaware. See Annual Report of this Station for 1888, 

pp. 107-108, “Seedling No. 21 from T. V. Munson,” also 1889, 

p. 348, under same name. | 

Burnet. Lab. X vin. This is a seedling of Hartford Prolific X 

Black Hamburg. Vine vigorous and moderately productive this 

season. Bunch large, well shouldered and well filled; berry large, 

oval, black. Ripened this season later than Concord. See also 

Annual Reports of this Station for 1887, p. 341; 1888, p. 105; 

Annual Report of this Station for 1887, p. 341; 1888, p. 105; 

1889, p. 342, and 1890, p. 326. 

Campbell. (Zab., vin.). A white grape of Catawba season 

or later. It originted with T. V. Munson, of Denison Tex., who sent 

it to this Station in the spring of 1886. It is a seedling of 

Truimph. Bunch large, cylindrical, moderately compact; berry 

medium, tinged with yellow; seeds few and small; skin thin, 

pulp melting but as grown here this season it is not ef best 

quality. Vine moderately productive, a weak grower. Prof. 

Munson states that at five degrees below zero it is tender in bud 

<i 
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but hardy in vine. Our vines, however, have successfully. with- 

stood a lower temperature than five degrees below zero and borne 

fruit the following season. See also Annual Report of this Station 

- for 1889, p. 348. 

Canada. (Arnold No.16.) vul. X vin. This is a seedling of 

Clinton X Black’St. Peters. It ripened this season with Catawba. 

Bunch small to medium, very compact; berry medium, oblong, 

tapering toward the pedical to which it adheres firmly, shin- — 

ing purple-black with blue bloom; skin thin; pulp quite tender 

though it does not readily release the seeds, juicy, sweet with | 

a pleasant vinous flavor and good quality. Vine moderately 

vigorous and fairly productive. The Bushberg Catalogue says 

of the vine that “It proves tender and unreliable in most parts 

of the United States but is successfully grown in some localities 

in France.” As a table grape, all things considered, it is not 

superior to other well known varieties of the same season. See 

also Annual Report of this Station for 1891, p. 494, “Arnolds 

No. 16.” 

Canonicus. Lab. X,(Lab., vul.). This grape was sent to the 

Station in 1889 by the originator, Mr. D. S. Marvin, of Water- 

town, N. Y. It has done so well in our test vineyard that we 

consider it worthy of further trial. Vine vigorous and pro- 

ductive; bunch rather loose, medium or above; berry above 

medium, round, pale green, translucent and covered with whitish 

bloom; skin thin; pulp sweet, tender, Juicy, sprightly. 

Carman. Jin. X, (/in., Lab., vin.). A seedling of Post Oak X 

Truimph originated by T. V. Munson. It was received at this 

- Station in the spring of 1892 ard we have not yet seen its fruit. 

Prof. Munson describes it as follows: “Vine very vigorous, 

productive and perfectly hardy; bunch very large, conical; 

berry large, black; seeds small; skin tough; pulp meaty 

with white juice and very good flavor.” 

Catawissa. See Creveling. 

' Catawba. ah. See Annual Reports of this Station for 1887, p. 

371; 1888, p. 105; 1889, p. 342, and 1890, 328. 

Cayuga. Lab X,(Lab., vin.) A seedling of Eumelan x Adirondack 

| originated by D.S. Marvin, Watertown, N. Y. It was received here in 

ay 
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1892, from H. S. Anderson, Union Springs, N. Y., who furnishes the 

following description: “Bunch, good size; berry much like Isa- 

bella in shape and size, black, vinous, excellent quality. Season 

early as Champion.” We have not yet seen its fruit. 

Centennial. Lad. X, (Lab.,vin.). A seedling of Eumelan X some 
Labrusea grape. Not'a vigorous grower. Bunch conical, compact; 

berry medium or above, white, tinged with pink, juicy, sprightly, 
_ vinous with very pleasant flavor. The pulp does not readily 

release the seed. An amateur grape. See also Annual Reports of — : 

this Station for 1887, p. 341; 1888, p. 105; 1889, p. 342; and 1890, 

p. 330. | 

Champicn. Lad. See Annual Reports of this Station for 1887, p. 

341; 1888, p. 105; 1889, p. 342; and 1890, p. 326. 

Chandler. Zab. A white grape of good quality received in the 
spring of 1892 from N. M. Chandler, Ottawa, Kas. Mr. Chandler 

believes that it is from Worden seed and describes it as “very 

hardy and a fair cropper.” | 

Chautauqua. /ab. A chance seedling from the Concord vine- 

yard of H. T. Bashtite, near Brocton, Chautauqua Co., N. Y. It 

was sent to this Station in 1892 by N. Lerch, Lockport, N. Y. 

Clevener. (Lourg.?) It is thought by some that this is identical 

with a grape cultivated in Switzerland under the name of Cleve- 

ner or Burgunder traube (Burgundy grape)* a Burgundy grape 

from Switzerland. Bunch medium; berry medium, round, black 

with blue bloom; pulp juicy, somewhat melting and somewhat 

astringent. A rampant grower and productive. See also Annual 

Report of this Station for 1891, p. 494. 

Clinton. vulp. See Annual Report of this Station for 1891, 
- p. 495. { 

Colerain. Zab. Obtained by the Station in the spring 

of 1892 from G. W. Campbell, of Delaware, O., who 

describes it as follows: “A white Concord seedling of excellent 

*Munson regards some of the Burgundy grapes of Switzerland, such as Clevener, the Tram- — 

iner, etc., as northern representatives of the Vitis Bourquiniana in Europe, while the more ~ 

southern type of Bourquiniana isseen in the Herbemont. He also adds in a personal letter: 

‘*For the United States, east of the Rocky Mountains, the only successful, or partially suece3s- 

ful, European varieties belong to the form I distinguish as V. Bourqniniana, including our Her- — i iy 

bemonts, Le Noirs, Devereauxes, etc., in the south and the similar element in combination with 

V. Labrusca in Delaware, etc., succeeding also fairly in the north.” 
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quality, full medium size both in bunch and berry. Fruit finer 

in quality than Concord and ripens a week or ten days earlier 

than that variety.” We have not yet seen ‘the fruit of this variety. 

Concord. JZad. A pure Fox grape introduced to cultivation 

by E. W. Bull, of Concord, Mass. See Annual Reports of this 

Station for 1887, p. 105; 1888, p. 105; 1889, p. 342; and 1890, 

p- 326. | 

Cortland. Zab. This is a seedling of Concord x Hartford, 

originated by M. F. Cleary, Cortland, N. Y. It is said to be a very 

early grape. We have not yet seen its fruit. | 

Cottage. Ja). A seedling of Concord. See Annual Report 

of this Station for 1891, p. 495. 

Creveling. (Catawissa, Bloom.) See Annual Report of this 

Station for 1891, p. 495. Not productive here, although set in 

@ mixed vineyard. 

Croton. vin. X, (vwn., Bourg., Lab.) This is a seedling of Dela- 

ware X Chasselas de Fontainbleau. A white grape which origi- 

nated with S. W. Underhill, Croton Point, N. Y., beautiful in 

appearance, melting and pleasant flavored. A valuable amateur 

fruit here. See also Annual Report of this Station for 1891, p. 495. 

Daisy. (Zab, vin.) A seedling of Goethe. Bunch medium 

size, rather loose; berry resembling Isabella in shape, dark 

red with lilac bloom; pulp tender, sweet, pleasant fia- 

vored, vinous; skin thin and slightly astringent; seeds few. Ripens 

about with Worden. Was not very productive here this season. 

See also Annual Report of this Station for 1891, p. 495. 

Delaware. (Bourg., Lab.) Munson considers this grape a hybrid 

of Bourguiniana and Labrusca, see note under Clevener. See 

Annual Report of this Station for 1891, p. 495. 

Diamond. (JJoore’s Diamond.) Lab. This ia a seedling of Concurd 

X Iona. An excellent white. grape which ripened this season with 

Worden. The vine is vigorous and a good bearer. Its blossoms | 

are perfectly self-fertile. Bunch medium to large; berry, medium, 

_ slightly oblong; pulp tender, juicy, sprightly, with fine flavor. See 

also Annual Report of this Station for 1890, p. 332. 

Downing. Zab. X vin. A seedling of Israella X Muscat 

Hamburg. Bunch, long, medium or above; berry, above medium, 

_ decidly oblong, of dark red color, shading to black; thick skin, few 



620 Report oF THE HorTICULTURIST OF THE 

seeds, pulp of fine flavor, tender, breaking. Season here this year a 

little earlier than Concord. The fruit is fine, but the vine at the 

age of six years has not yet proved productive here. Mr. J. 

G. Burrow, of Fishkill, N. Y., who sent the grape to the Station 

in 1887, says that in favorable localities for grape culture it is 

much esteemed as a fine table and market grape, but it must have 

favorable location and must not be allowed to overbear. T. T. 

Lyon, of South Haven, Mich., notes* that its foliage was excep- 

tionally healthy in unfavorable seasons in that locality, and that 

the vine has been moderately productive, but late in ripening its 

fruit. 

Dr. Collier. (Big fred.) Lin. X, (Lin., vin., Lab.) One of Prof. 

Munson’s grapes, named in honor of the Director of this Sta- 

tion, a seedling of Post Oak X (Lindley ?) It was received 

here in the fall of 1892. We have not yet seen the fruit. 

Prof. Munson has described it as follows: Vine, hardy, vigorous 

and productive; bunch large cylindrical; berry large, dark-red; 

skin thin and tough; pulp juicy, tender, with red juice, good 

flavor, and quite good quality. 

Dr. Hexamer. Lin. X, (Lin., Lab., vin.) This is a seedling of 
Post Oak X Triumph, originated by T. V. Munson, Denison, Texas, 

and sent to this Station in the fall of 1892. Prof. Munson’s 
description is as follows: Vine vigorous, hardy and productive; 

bunch large, cylindrical; berry large, black, with tough skin; 

pulp. juicy, tough, with red juice and very good flavor. 

Dr. Warder. An early black grape of unknown parentage, 

originated by Theophile Huber, Illinois City, Ill. Cuttings were 
received here in the spring of 1892. We have not yet seen its 

fruit. : 

Dracut Amber. Zab. Ripened this season a little earlier than 
Worden, and was moderately productive. It seem to be but a 
slight improvement of the wild Fox grape, and therefore we 
can see no reason for cultivating it when beiter varieties can be 

grown in its place. Bunch large, compact, sometimes shouldered: 
berry large, round, pale red; pulp foxy and not tender. See also. 

Annual Report of this Station for 1891, p. 495. 

* Bull. 88, Mich. Expt. Station, Dec., 1892, pp. 23-26. 
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Duchess. Zab. X, (Lab., Bourg.) This was produced by fer- 

tilizing a white Concord seedling with mixed pollen of Delaware 

and Walter. See Annual Reports of this Station for 1887, p. 341; 

1888, p. 105; 1889, p. 342, and 1890, p. 380. Vine vigorous and 

productive this season. 

Early Dawn. Zab. X. vin. This is a seedling of Muscat Ham- 

burg X Isabella. An early black grape originated by Dr. W. A. 

M. Culbert, of Newburgh, N. Y. It was obtained by the Station 

in the spring of 1892. We have not yet seen its fruit. 

Early Market. (Zad., vul.) A handsome black grape origi- 

nated by T. V. Munson, Denison, Texas. It is a seedling of 

Elvira. Bunch medium, somewhat compact; berry medium, black 

with abundant bloom; pulp tender, not melting, not juicy, sweet, 

but rather insipid; skin tender; seeds few and _ small. 

Ripened this year from two to three weeks later than 

Moore’s Early. See as yet no reason for its introduction here. 

See also Annual Report of this Station for 1891, p. 495. 

Early Ohio. Zabd.,(or Lab., X.) A chance seedling sent to this 

Station in 1891 by C. S. Curtice Co., Portland, N. Y. 

Eaton. Zab. A seedling of Concord. See Annual Reports of 

this Station for 1889, p. 342, and for.1890, p. 326. 

Eldorado. Lab. X, (Lab., vin.) Produced by fertilizing the 

Concord with Allen’s Hybrid and hence it is one-fourth Vinifera. 

Bunch large and regular if well filled, but dces not always set 

fruit perfectly. Berry large, round, clear golden yellow with 

thin white bloom. Pulp tender, separating readily from the 

seeds, excellent quality and high flavor. Medium early. A 

desirable amateur grape. See also Annual Report of this Sta- 

tion for 1891, p. 495. © 

Elsinboro. See Elsinburgh. 

Elsinburgh. (Hlsinboro, Smarts LE lsinborough.) west. An 
amateur grape. See Annual Report of this Station for 1391, 

p. 495. 

Elvibach. Vwl. X, (vul, Lab.) This seedling of Elvira X Bacchus 

originated with T. V. Munson, Denison, Texas. Vine very 

“vigorous and quite productive. Season medium early. Bunch 

medium or above, compact; berry medium or below, black with 

abundant bloom; skin thin and tough; pulp slightly vinous, and 
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with the full number of seeds, from which it is easily separated. 

Not an ideal table grape and we can not as yet recommend it 

for cultivation in this locality. See also Annual Report of this 

‘Station for 1891, p. 496. 

_Elvicand. Cand. X, (cand., vul., Lab.) This is a seedling of 

Elvira X candicans, originated by T. V. Munson, Denison, Texas. 

Vine vigorous and bears large, handsome clusters of large, dark — 

red berries covered with lilac bloom. Skin thin with slight 

astringency; pulp separates readily from the few small seeds 

and is tender, juicy, sweet and sprightly with excellent fiavor. 

Ripened this season with Concord. We jidge that this grape 

may prove a desirable acquisition in this State and recommend 

it for more extended trial. 

Elvira. (vul., Lab.) A seedling of the Taylor introduced in 

1874. Vine a vigorous grower and very protluctive, but fruit 

not suitable for market on account of its tendency to crack. 

It is surpassed by other varieties for table use. See also Annual 

Report of this Station for 1891, p. 496. 

Emma. Received from H. E. Van Dieman, United States 

Pomologist, in the spring of 1892. A white grape of unknown 

parentage that originated with Theophile Huber, of Illinois City, 

lil. We have not yet seen its fruit. | 

Empire State. wulp. X Lab. This is a seedling of Hartford 

Prolific x Clinton. See Annual Reports of this Station for 1889, 

p. 342, and for 1890, p. 330. Moderately productiv2 here. Can 

see no reason why its place may not be well filled by better 

white grapes of the same season. 

Essex. (fogers 41.) vin. X Lab. Bunch medium, compact, 

shouldered; berry large, nearly orbicular, very dark reddish 

purple, covered with:abundant bloom. Pulp sweet, tender, not 

melting, but separates readily from the seeds. Ripens with 

Concord. Moderately productive. Its blossoms can fertilize 

themselves but slightly if at all, hence this grape should 

be set near some other variety that blossoms at the same 

time. 

Esther. Zab. A Concord seedling originated by E. W. Bull, Ag 

who also originated the Concord. It was sent to the Station 
Bh 



New Yorx AGriouttuRAL Experiment STATION. 623 

in the spring of 1892, by Geo. S. Josselyn, Fredonia, N. Y., 

who says that it is a white grape that ripens a few days earlier 

than Concord. We have not yet seen its fruit. 

Etta. (Lab., vul.) The Bushberg Catalogue calls this the 

best of Rommel’s white grapes, superior to its parent, the 

Elvira. Bunch medium, compact, often so heavily shouldered 

as to form a double bunch. Very productive, but neither rich 

nor high flavored and can not be classed among the best table 

grapes. See also Annual Report of this Station for 1891, p. 496. 

Eumelan. (/a., vin.) Munson refers this to Labrusca and 

vmipferaparentage. See Annual Reports of-this Station for 1888, 

p. 105; 1889, p. 342, and for 1890, p. 326. Experiments made this 

season show that this grape is unable to set fruit of itself and 

it should, therefore, be set in proximity to other vines blossoming 

at the same season. 

Faith. (Lad.,, vul.) <A seedling of Taylor. Bunch long, 

medium, shouldered; berry small to medium, white or pale amber 

with slight bloom, juicy, sweet and pure flavored. Ripe this 

season about with the Diamond. Do not consider it as desirable 

as Diamond here. See also Annual Report of this Station for 

1891, p. 496. 

Fern Munson. Lin. X, (Lin., Lab., vin.). A seedling of Post 

Oak X Triumph, originated by T. V. Munson, of Denison, Tex., who 

describes it as follows: “Vine vigorous, hardy and productive; 

bunch large, cylindrical; berry large, black; seeds small; skin thin; 

pulp juicy, tender, of best flavor; juice red.” It was received at 

this station in the spring of 1892, and we have not yet seen its 

fruit. | 

Francis B. Hayes. See Hayes. 

Gaertner. (/togers No 14.) vin. X Lab. See Annual Report of 

this Station for 1891, p. 496. This grape should be set near some 

other variety that blossoms at the same time, because it can not 

set fruit of itself. | 

Geneva. Lab. X,(Lab., vin.). (Seedling of wild Fox grape X Mus- 

cat Alexandria) x Iona is given as the parentage of this grape. As 

grown here it has a fine appearance, but in flavor and quality it is | 

not considered equal to other white grapes of the same season. 



624 Report OF THE HORTICULTURIST OF THE 

Berry above medium size and free from either foxiness or astrin- — 

gency. See also Annual Report of this Station for 1890, p. 330, 

and for 1891, p. 496. 

Glenfield. (/ab.) A chance seedling from the grounds of Geo. 
J. Magee, Watkins, N. Y. It was sent to this Station in 1889. 

Bunch large, moderately shouldered, zompact, attractive, although 

unique in color; berry large, nearly round, of a peculiar 

dull grayish green color, covered with whitish bloom; pulp 

very tender, juicy, sweet and with an agreeable flavor. Can dis- 

cover neither foxiness nor astringency. As a table grape it has 

many good qualities, but its color may be against it in market. It 

seems worthy a place in the amateur collection. 

Gold Dust. Zab. X,(Lab.,vin., Bourg.). A white grape, seedling of 

Lindley X Delaware, originated by T. V. Munson. Bunch rather 

loose, medium size; berry medium, greenish yellow; pulp not melt- 

ing. Did not ripen well here this season, and we are not yet pre- 

- pared to recommend it for further trial in this locality. See also 

Annual Report of this Station for 1888, pp. 107, 108, “Seedling 

No. 22,” and for 1889, p. 3438. 

Golden Grain. Lab. X,(Lab., vm. Bourg.). This is a seedlings 

of Lindley X Delaware, originated by T. V. Munson. It ripens 

about with Concord. Bunch medium or above; berry medium, 

green with whitish bloom; pulp does not readily separate from 

the seed; flavor pleasant. We are not yet prepared to recom- 

mend this grape for further trial in this section. See also 

Annual Reports of this Station for 1888, pp. 107, 108, “ Seedling 

No. 20,” also for 1889, p. 343. 

Gov. Ireland. Lab. A pure seedling of Moore’s Early, origi- 

nated by T. V. Munson, Denison, Texas. Bunch large; berry 

large, dull black with whitish bloom; pulp thick, firm, not 

juicy, slightly vinous; skin tender. We are not yet ready to 

recommend this grape for further trial in this section. See also 

Annual Report of this Station for 1891, p. 496. 

Gov. Ross. (v’n., Zab.) This is a seedling of Triumph, origi- 
nated by T. V. Munson. It was received at this Station in the 
fall of 1892. We have not yet seen the fruit. Prof. Munson’s 
description is as follows: “Vine does not take first rank in 

aN a nark gs ti ately 
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hardiness, is of medium growth and productiveness. Bunch very 

large, cylindrical; berry large, yellow, with thin, tough skin 

and small seeds; juice white; pulp melting; flavor best.” 

Grayson, ab. This is a seedling of Moore’s Early, origi- 

nated by T. V. Munson, of Denison, Texas. Bunch, medium, 

somewhat compact and slightly shouldered. Berry large, black, 

with abundant bloom, no pulp. and few seeds; sweet and 

pleasant though it is neither vinous nor sprightly and lacks— 

decided flavor. Moderately productive. Ripens a little before 

Concord. See also Annual Report of this Station for 1891, p. 496. 

Hartford. (Hartford Prolific.) Lab. See Annual Report of this 
- Station for 1890, p. 327. 

Hartford Prolific. See Hartford. 
Hayes. (//rances B. Ilayes.) Lab. This is a seedling of Con- 

cord. See Annual Reports of this Station for i887, pp. 341 2; 

1888, p. 105; 1889, p. 342, and 1890, p. 331. 

_Heraid. An early black grape of unknown parentage received 

from G. A. Ensenberger, Sr., Bloomington, Ils., in the spring of 

1889. Vine vigorous and productive; bunch medium, compact; 

berry above medium, poor in flavor and quality. Ripened this 

‘season a little before Moore’s Early. 

Herbert. (/togers 44.) vin. X Lab. Vine vigorous, hardy and 

productive as grown here ina vineyard of mixed varieties, although 

its blossoms are unable to fertilize themselves. Bunch, large rather 

long, shouldered and moderately compact; berry large, black; 

pulp sweet, tender and of good flavor when first tasted but 

afterwards a slight astringency is noticeable, especially if the 

fruit is not thoroughly ripe. Ripened this season with Concord. 

This grape should be set near some other variety that blossoms 

at the same time because it can not set fruit of itself. 

Hercules. (Zab., vin.) A seedling of one of the Rogers 

Hybrid grapes sent to the Station in 1889 by G. A. Ensenberger, 

Bloomington, il. Bunch large to very large, sometimes shouldered, 

attractive in appearance, resembling Black Hamburg. Berry 

very large, round, black with blue bloom; pulp rather juicy, not 

tender and does not readily release the seeds; flavor good. Fruit 

-- eracks and drops badly. Season about with Concord. 

19 
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‘Hermann Jaeger. Zin. X Bourg. This is a seedling of is 
Post Oak X Herbemont, originated by T. V. Munson, Denison, 

Texas. It was received at this Station in the spring of 1892. 

We have not yet seen its fruit. Professor Munson describes it 

as follows: “Vine exceedlingly vigorous, healthy and prolific. It 

will probably endure the winters as far north as forty degrees. 

Bunch very large shouldered, or double shouldered, compact; berry 

medium, dark purple, covered with a rich bloom, very persist- : 

ent to the stem; skin thin, tough; pulp melting, very juicy, sweet 

and sprightly, of the best quality; seeds small. Ripens with or a 

few days later than Concord.” 

Highland. “ab. X vin. This is a seedling of Concord X Jura. 

Muscat. It ripened here this season fully as late or later than 

Catawba, and was very productive. Bunch large, shouldered, 

moderately compact; berry large, round, black, with abundant 

bloom; pulp almost melting, tender, juicy, slightly vinous. The 

fruit is good but the vine is. nota regular bearer and it ripens 

very late for this locality... See also Annual Reports of this Station 

for 1887, p. 341; 1888, p. 105; 1889, :p. 342, and 1890, p. 327. ; 

Hopican. Lab. X, (Lab., vin.) Originated by D. S. Marvin, 

of Watertown, N. Y. It was received at the Station in 1889. — ? 

Bunch medium, to large, compact, slightly shouldered; berry ; ie 

medium, pale green with white bloom; pulp tender, separating | 

readily from the seeds, with good flavor but neither very sweet 

nor very juicy; skin thin. Coneord season. We, are not hs ready e 

to, recommend its further. trial. Ty, C 

Hopkins. Lin. X Bourg. A seedling of Post Oak X Cyn- ~ y 
thiana, originated by T. V. Munson, Denison, Texas, and deseribed ys 
by him as follows: “ Vine hardy, very vigorous and very productive; ~ 
bunch very large, cylindrical; berry medium, black, with thin, 
tough, skin and small seeds; pulp meaty, juicy, of very good flavor; 

color of juice red.” , We have not yet seen this fruit. fey ie ag 
Illinois City, a white grape of unknown ‘parental 

originated by Theophile Huber, Dlinois City, I]. It was received — 3 be 
at the Station in the spring of 1892. We have not mi seen he - 

fruit. | if ert) 
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Iona. ah A seedling of Catawba. See Annual Reports of 

this Station for 1887, p. 341; 1888, p. 105; 1889, p. 342, and 18990, 

p: 328. E 

Isabella. Zab. See Annual Reports of this Station for 1888, 

p. 105; 1889, p. 842, and 1590, p. 327. 

Janesville. (Zabd., vul.) We can do no better than quote 

the description of this grape, as given in the Bushberg Catalogue: 

“An early black grape, now generally discarded for better varie- 

ties. Vine a vigorous grower, hardy, healthy and productive; 

bunch medium, compact; berry medium to large, black; skin. 

thick; flesh pulpy; quality, about like Hartford; colors even 

earlier than this variety, but ripe about the same time.” See 

also, Annual Report of this Station for 1891, p. 496. 

Jefireson. Zab. This is a seedling of Concord x Iona. See 

Annual Reports of the Station for 1887, p. 341; 1888, p. 105; 

1889, p. 342, and 1890, p. 329. 

Jennie May. Lab. Our vines appear to be identical with 

Concord. 

Jessica. See Annual Reports of this Station for 1887, p. 341; 

1888, p. 105; 1889, p. 342; and 1890, p. 331. 

Jewel. airs Lab.) A seedling of Delaware, originated by 

John Burr, Leavenworth, Kansas. Season very early; vine 

moderately productive; bunch medium; berry. black, with bluish 

bloom, medium to large; skin rather thick; pulp not very juicy, 

vinous, somewhat astringent and not readily separated from. the 

seeds. We are not yet ready to recommend it for further trial 

in this section. See also Annual Report of this Station for 1891, 

p. 497. 

Juno. (Bourg., Lab.) A seedling of Delaware, sent to the 

Station in 1889 by G. A. Ensenberger, Bloomington, Ill. A white 

grape of Worden season, vigorous and productive, so far as tested . 

here. Bunch medium, sometimes slightly shouldered; berry 

white, translucent, with yellowish tinge, medium, round; pulp 

somewhat foxy, not melting, but tender and separates readily 

from the seeds, not more than good in quality and flavor;’ skin 

thin. The fruit kept in good condition till December, and was 
not discarded from storage as worthless till the last of January. 
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Lady. Zab. A seedling of Concord. See Annual Reports of 

this Station for 1888, p. 106; 1889, p. 342; and 1890, p. 331. 

Lady Washington. abd. X, (Lab., vin.). This is a seedling 

of Concord X Allen’s Hybrid. See Annual Reports of this 

Station for 1887, p. 341; 1888, p. 106; 1889, p. 342; and 1890, 

p. 331. 

Leader. A chance seedling received in the spring of 1892 

from Frank Ford & Son, Ravenna, O. We have not seen its 

fruit. 

Leavenworth. (Stayman & Black's No. 47.) Lab. A white 

Concord seedling, sent to the Station in 1889 by Stayman & 

Black, Leavenworth, Kansas. It has not yet fruited here. 

Lindley. (Mary, Rogers, No.9.) vin. X Lab. See Annual Reports 

of this Station for 1887, p.341; 1888, p. 106; 1889, p. 342, and 1890, 

p. 329. : | 

Lindmar. Lab. X,(Lab.,vin.). This is a seedling of Lindley X 

Martha, originated by T. V. Munson, Denison, Tex. A white grape 

medium in size, bunch and berry. It did not ripen well this sea- 

son, and we are not yet prepared to recommend it for trial in this 

locality. See also Annual Reports of this Station for 1888, “ Seed- 

ling 20 1-2,” pp. 107, 108, and 1889, p. 343. 

Linn. Originated by P. B. Crandall, Ithaca, N. Y. In 1892 it 

was received at the Station for testing. We have not yet seen its 

fruit. 

Little Blue. Zad., (or Zab. X.) A grape of unknown parent- 

age, sent to the Station in 1888 by A. J. Caywood & Son, Marl- 

borough, N. Y. Bunch medium; berry medium, oblong, black; pulp 

juicy, melting, sweet, of good quality; skin so tender that it is 

liable to crack. Ripened this year with Moore’s Early. As yet it 

has proved only moderately productive. See also Annual Report 

of this Station for 1891, p. 497. | 

Livingston. (vin., Lab.) <A black seedling of a Rogers Hybrid; 

the originator thinks it is from Agawam seed. Originated by 
Daniel W. Babcock, Dansville, N. Y., and sent to this Station in 

1882. We have not yet seen its fruit. 

Lutie. A grape of unknown parentage, originated by Dr. 

Chisholm, and introduced by I. G. Coles, Nashville, Tenn. 
Be ‘a pag 
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It is said to be an early red grape. It was received from 

Samuel Wilson, Mechanicsville, Pa., in the spring of 1892. We 

have not seen its fruit. 

. Mabel. Zw. X, (Lab., Bowrg.) A seedling of Walter received 

in 1885 from A. J. Caywood & Son, Marlborough, N. Y. Bunch 

medium, compact; berry medium, black with blue bloom; skin 

thin, tough; pulp almost melting, very juicy. Ripened this 

‘season a little before Concord and was moderately productive. 

We are not yet ready to recommend it for trial as a table grape. 

See also Annual Report of this Station for 1891, p. 497. 

Marie Louise. A white grape of unknown parentage, origi- 

‘nated by Theophile Huber, Illinois City, ill. It was received 
at the Station in the spring of 1892. 

Marion. vu/. Bunch medium, compact, shouldered; berry 

medium, black; with abundant blue bloom; pulp vinous, free 

from astringency or foxiness. | Valued in some localities for a 

dark red wine. Season later than Concord. Vine vigorous 

and productive. See also Annual Report of this Station for 

1891, p. 497. 

Mary. See Lindley. 

Mary’s Favorite. Lab X, (Lab. Boury., [vin.?|.) This isa 

seedling of Delaware X (a Rogers Hybrid?) received by the Sta- 

tion in 1889 from J. F. Coffin, Westland, Ind. Season medium 

early. Vine has thus far proved vigorous and productive. 

Bunch small to medium, shouldered; berry medium, black, with 

blue bloom; pulp not melting, but juicy, sweet and vinous; skin 

thin; seeds few; a pretty little table grape. but, as grown here, 

it has not yet proved superior to other well-known varicties 

of the same season. 

Massasoit. (/ogers No. 3.) vin. X Lab. See Annual Report 

of this Station for 1891, p. 497. This grape should be set near 

some other variety that blossoms at the same time, because it 

ean not set fruit of itself 

Mathilde. (Lowry. Lab.) A seedling of Delaware sent to fies a 

station in 1889 by G. A. Ensenberger, Bloomington, Ills, who 

recommends it as a wine grape. The vine has thus far proved — 

‘vigorous and productive. Bunch large, very compact, so much . 
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so that the fruit sometimes cracks; berry small to large, th are 

small ones being seedless, round or nearly so, handsome dark — 

red with lilac bloom; pulp very juicy, separates readily from the 

seed, almost melting, vinous, and when fully ripe not sweet but 

of good quality. We consider # worthy of further trial but doubt 

whether it will prove a desirable acquisition to the list of table 

grapes for this locality on account of its acid flavor and too com- up 

pact cluster. 

Maxatawney. Ja). A chance seedling that originated in — 

Montgomery Co., Pa., in 1844. Bunch. above medium, compact; 

berry large, pale red, or white tinged with red; pulp not melting, 

flavor not equal to Catawba. Ripens fully as late as Catawba. 

Vine moderately productive. See also Annual Report for 1891, 

p. 497. | 

Merrimack. (Rogers Vo.19.) vin. X Lab. See Annual Report 
of this Station for 1891, p. 497. This grape should be set near 

some other variety that blossoms at the same time because it 

ean not set fruit of itself. 

Metternich. wl. X, (wul., Lab., Bourg.) This is a seedling ; 

of Clinton X Poughkeepsie-Red sent to the Station in J&=8 hy 

Heras Bs Caywood & Son, Marlborough, N. Y. A medium early 

grape that thus far has proved moderately productive. Bunch — 

small to medium, compact; berry medium, light red, translucent; __ 

skin ‘thin, tender; pulp tender, sweet, vinous, sprightly and — 

pure flavored. See also Annual Report of this Station for 1891, 

p. 497. 
Missouri Riessling. (vul., Lab.) A seedling of the Taylor. 

It is grown in Illinois and Missouri for white wine. Season 

about with Concord or later. As grown here it agrees with the 

following description from the Bushberg Catalogue: “ Bunch 

medium, moderately compact, slightly shouldered; berry medium, 

round, greenish white but light red when fully ripe.” See also 

Annual Report of this Station for 1891, p. 497. he 

Monroe. (Zab., —.) A seedling from mixed seed of Concord 

Delaware, Diana, and Rebecca. See Annual Reports of this 

Station for 1887, p. 34; 1888, p. 106; 1889, p. 342, and 1890, p. 327. 

Montefiore. vu/. X,(vul., Lab.) A seedling of the Taylor, A 
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red wine grape. Ripened this season with Concord. Bunch 
small to medium, compact sometimes shouldered; berry small 

medium, round, black with delicate bloom; skin thin and firm; 
pulp melting, vinous, with good flavor. Not a table grape. 

_ Moderately productive here. 
Moore’s Early. Zab A seedling of Concord. See Annual 

Reports of this Station for 1887, p. 341; 1888, p. 106; 1889, p. 342 

and 1890, p. 327. ’ peat 

Nectar. (Black Delaware.) Lab. X,(Lab., Bourg.) This isa seed- 

ling of Concord X Delaware, received from A. J. Caywood & Son, 

| Marlborough, N. Y., in 1888. See Aunuai Report of this Station 

for 1891, p. 497. 

Niagara. /ab. Seedling of Concord X Cassady. See Annual 

Reports of this Station for 1888, p. 106; 1889, p. 342, and 

1890, p. 332. 

Noah. (vulp., Lub.) A seedling of the Taylor. It resembles 

the Elvira in many respects, but the skin does not crack as does 

that of the Elvira. Color yellowish when fully ripe; pulp firm, of 

good quality, but does not separate quite readily from the seed. 

Season about with Concord, or a little later. In this locality there 

are better grapes of its season for table use. See also Annual 

Report of this Station for 1891, p. 497. 

Northern Muscadine. Zab. A brownish red grape, ripening 

with the Worden. Pulp foxy, sweet; skin thick; vine vigorous and 

productive. See also Annual Report of this Station for 1891, 

p. 498. | 

Norwood. /wb. See Annual Reports of this Station for 1889,p.. 

_ 342, and 1890, p. 327. Has not proved productive here. 

Olita. (Loury., dub.) A seedling of Delaware, originated by 

T. Y. Munson, Denison, Tex. Bunch medium to large, compact, 

attractive, often shouldered; berry, when fully ripe, pale yellowish 

green, with abundant white bloom, medium or above; skin thin, 

tough; pulp nearly or quite melting, juicy, of good quality and 

_ agreeable flavor, with no foxiness and but slight astringency. 

_ Seeds few and small. Ripened this season with Concord and was 

oe moderately productive. Think it worthy of further testing as a 

_ table grape. See also Annual Report of this Station for 1891, 
 p. 498. 
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Opal. (Lab.,vin.) A white (yellow) seedling of Lindley, origi- | 4 

nated by T. V. Munson, of Denison, Tex., and sent to this Station 

in 1886. It has not been productive here. | 4 

Oneida. (vin., Lab.) A red seedling of Merrimack, received 4 

from the T. 8S. Hubbard Co., Fredonia, N. Y., in 1892. : 

Paradox. Jab. This is a seedling of Hartford X Iona, sent to the | 

Station in 1889 by W. D. Barns, Middlehope, N. Y. Vine vigorous 

and productive. Bunch medium or above, compact, shouldered; 

berry medium, black, with blue bloom, pulp separates readily from 

the seeds, is sweet and pure flavored. Ripe with Concord or a ‘ 

little before. a 

Paragon. (Burr's No. 15.) Lab. (or Lab. X.) “A Brana es 

of unknown parentage, originated by John Burr, of Leay- 

enworth, Kan., and received at this Station in 18838. 

Vine has thus far proved productive and moderately vigorous; 

bunch handsome, large, well shouldered; berry black with abund- —_ 

ant blue bloom, medium to large, round; pulp tender, separating — 

easily from the seeds, sprightly, vinous, and of good quality; skin 

thin. Ripened this season with Worden. We consider it worthy 
further trial as a table grape. 

Pearl. (Vul., Lab.) A seedling of the Taylor. Bunch medium, 

compact; berry medium, white, tinged with yellow; season later 

than Concord. As tested here it has not proved very productive. 

See also Annual Report of this Station for 1891, p. 498. 

Perkins. /ab, An early grape of pale red color when fully — 

ripe. Vine vigorous and productive; bunch above medium, com- 

pact, shouldered; berry medium, oblong; pulp sweet, juicy, not 

melting and with foxy flavor. | 

Pocklington. Jab, A seedling of Ooncord. See Annual 
Reports of this Station for 1888, p. 106; 1889, p. 342; 1890, p. 332. 

_ Poughkeepsie Red. Lub. X,(Lab., Bourg.) This is a seedling ey 

of Jona \ Delaware or Walter. When fully ripe the pulp is tender, 

almost melting, juicy, sweet and of excellent quality. See Annual 

Reports of this Station for 1888, p. 106; 1889, p. 342; 1890, p. 329, 
and 1891, p. 498. 

Prentiss. /). A seedling of Isabella. See Annual ~ Reports 

of this Station for 1888, p. 106; 1889, p. 342, and 1890, p. 332. 
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Profitable. Zab. X, (Lad., vul.) This is a_ seedling of 
Elvira X Perkins, originated by T. V. Munson, Denison, ‘Texas. It 

was received at this Station in 1888 and has thus far proved pro- 

ductive. Bunch medium, moderately compact, not attractive in 

appearance, because the berries assume a pale red color only when 

fully ripe, and therefore until every berry is thoroughly ripened the 

cluster has an unripe appearance from the green color of a few 

nearly ripened berries. Pulp, tender, as is also the skin. Quality 

as grown here not the best; vine vigorous and productive. The 

fruit ripened here this season about with Concord. See also 

Annual Report of this Station for 1891, p. 498. | 

Reagan. Jin. X, (din., Lab., vin.) This is a_ seedling of 

Post Oak X Triumph, originated by T. V. Munson, Denison, Texas, 

and sent to this Station in the fall of 1892. Prof. Munson describes 

it as follows: “Vine very vigorous, hardy and very productive; 

bunch large, cylindrical; berry large, black with thin skin; pulp 

with red juice, melting, juicy and of very good flavor.” 

Red Bird. ab. X, (Lab., vin.) This is a seedling of Lindley X 

Champion, originated by T. V. Munson, Denison, Texas, and sent 

to the Station in 1888. Bunch usually compact, medium or above; ~ 

berry above medium, round, dull red with slight lilac bloom; skin 

thick, tough; pulp, sugary, juicy, not melting and does not readily 

release the seeds; quality good. Vine has thus far been vigorous 

and productive. See also Annual Report of this Station for 1891, 

p. 498. 
Red Eagle. (Zad., vin.) A seedling of Black Eagle origi- 

' nated by T. V. Munson, Denison, Texas, who sent it to the: 

Station in 1888. Bunch medium, loose; there seems to be imper- 

fect self-fertilization of the blossoms the same as with its parent, 

for the clusters are not always well filled. Like its parent, it 

has short stamens. erry ted, with abundant lilac bloom, 

medium to large, round; pulp juicy, melting, of excellent quality. 

It ripens a little before Concord. As yet it has been only mod- 

 erately productive here. See also Annual Report of this Station 

Bre ESOT (Thc 408, 

Requa, (Rogers 28.) Vin. X Lab. Vine> vigorous and moder- 

ately productive; bunch large, shouldered; berry dark red with 

80 
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Wbandsint whitish tloom, medium or above; ? ute ‘tender, sweet ; 

; and pleasant flavored, notwithstanding its slight | foxiness. i 

‘Ripened this season about with Catawba. This grape should 

be set near some other variety that blossoms at the same Emo 

because it can not set fruit of itself. | 

Rochester. Zab. X A seedling from mixed seed oh Con- | 

cord, Delaware, Diana and Rebecca. An early grape, vigor. 
ous and productive. Bunch large, shouldered, very compact. 
Because of the compactness of the cluster, the fruit sometimes — es 

_eracks. Berry medium or above, dark red, almost purple, with © 

whitish bloom; pulp slightly sweet, vinous, somewhat foxy, but — 

of excellent quality. A desirable early red grape for the amateur. — | 

See also Annual Reports -of this Station for 1887, pp. eat 3425 

1888, p. 106; 1889, p. 342, and 1890, p. 329. a 

Rockwood. /ab. A seedling of Concord, and, like that ‘grape: : 

originated by E. W. Bull. It was sent to the Station in the; 

spring of 1892, by Geo. 8. Josselyn, of Fredonia, N. Y., who. Says By) 

it is a black grape of Moore’s Early season. We have not yet 

seen its fruit. 

Logers No. 3. See Massasoit. 
Rogers No. 4. See Wilder. oN 
ay No. 5: vin. X Lab. This grape should be set near 

a? 

cah not set fruit of itself. 

ftogers No. 9. See Lindley. 
ftogers No. 14. See Gaertner. 
Rogers No. 15. See Agawam. 

_ Rogers No. 19... See Merrimack. 
fogers No. 28. See Requa. 
Logers No. 41. See Essex. 
ftogers No. 43. See Barry. 
ftogers No. 44. See Herbert. 

_ feogers No. 53. See Salem. ft 
Rommel. ab. X, (Lab., vin, vul.). A seedling of Elvin x 

Triumph, originated by T. V. Munson, Denison, Texas, and sent 

to this Station in 1892. We have not yet seen its fruit. 

, Roscoe. Lab. X, (Lab, Bourg.). A white grape, a seedling 

‘ of Delaware X Martha, originated by T. V. Munson, hes 
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_ ‘Texas, and sent to this Station in 1888. We have not yet seen 

~ its fruit. 3 
_ Rustler. Zab. X,(Zab.,vin.), A white grape, seedling of Lind- 

ley X Martha, originated by T. V. Munson, Denison, Texas. It was, 

received at this Station in 1888. It has not yet borne sufficient 

fruit to justify its description. 

Rutland. Zab. X, (Lab., vin.). Supposed to be a seedling of 

_. Eumelan X Adirondack. It is of Eumelan size and color. Bunch 

medium, compact, not shouldered; berry medium, black; the pulp, 

which does not separate easily from the seed, is fleshy, sprightly 

and vinous; quality very good; season about with Worden. Moder- 

ately productive here this season. 

Salem. (/togers 53.) vin. X Lab. See Annual Reports of this Sta- 

tion for 1887, p. 341; 1888, p. 106; 1889, p. 342; 1890, p. 329. This 

grape should be set near some other variety that blossoms at the 

same time, because it can not set fruit of itself. 

Seedlings, unnamed, as follows : 

-_ Caywood No.50. A grape of unknown parentage, received in 
1888 from A. J. Caywood & Son, Marlborough, N. Y. Bunch 
medium, often shouldered, usually not compact; berry dull black 

- with abundant whitish bloom, nearly round; skin tough; plenty of 
seeds, which do not readily separate from the thick pulp; pulp 
sweet, slightly vinous, of good quality. Healthy foliage; vigor- 

_ ous and productive vine. Ripe this season a little before Worden. 
See also Annual Report of this Station for 1891, p. 494. 

Edmeston No. 1. Zab. A Concord seedling, originated by D. G. 
Edmeston, Adrian, Mich., and received from him in the spring of 

1892. We have not yet seen its fruit. 
No. 2, from J. Shull, Dion, N. Y. Zab.,(or Lab. X). A grape of 

‘unknown parentage received from the originator | in the fall of 
1892. We have not yet seen the fruit. 

No. 2, Gerbig. (Ladb., vin.), A seedling of Eumelan, originated 
by A. V. Gerbig, Archbald, Pa.; cuttings were sent to the Sta- 

tion in 1892. 
No. 2, Thompson. Lad. X,(Lab., vin.) A red seedling of Brighton, 

_ originated by Jos. T. Thompson, Oneida N. Y. Cuttings were 
received at the Station in 1892. We have not seen the fruit. Mr. 

Thompson says it is much like Brighton. 

No.3, Thompson. A white grape of unknown parentage, origi- 
- nated by Mr. Jos. T. Thompson, Oneida, N. Y. Cuttings were 
received at this Station in the spring of 1892. We have not yet 
seen its fruit. 
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No.4, Thompson, A black grape of unknown parentage, Origa. i 
nated by Jos. T. Thompson, Oneida, N. Y. Cuttings were sent to | 
the Station in 1892. We have not yet seen the fruit. 

No. 10, Gerbig. (/ab., vin.) A seedling of No. 2, Gerbig. See — 
“above. It was originated by A. V. Gerbig, Archbald, Pa., who 
sent cuttings of it to the Station in 1892. 

No. 12, from T. Huber. A black grape of unknown parentage, — 
originated by Theophile Huber, of Illinois City, Ils., who says it — 
is an immense bearer, of good quality, but the fruit drops from the 
pedicel to some extent. We have not yet seen the fruit. 7 

No. 42, c, from J. G. Burrow, Fishkill, N. Y. Lab. It is a seed- 
ling of Concord X Jefferson, received at the Station in 1888. The — 
fruit is excellent, but the vine has not always proved productive 
here. Bunch handsome in appearance, medium size, so com- 
pact that occasionally berries are choked so much as to cause them 
to wither instead of ripening. Berry darker red than Delaware, 

- with lilac bloom, sometimes becoming almost purple, medium or 

above, not very uniform in size; pulp juicy, sweet, tender, melting, 
fine flavored, slightly vinous, refreshing. Ripened this season 

about with Concord. ‘Worthy further trial as an amateur grape. 
See also Annual Reports of this Station for 1888, p. 106, and 
1889, p. 342. oe 

Seedling of Isabella. Lab. This grape was sent to the Station 
in 1889 by G. A. Ensenberger, Sr., Bloomington, Ill. In many 

respects it resembles the Isabella, but is earlier and has a more — 
compact cluster than its parent. Ripened this season a little 
later than Moore’s Early. In cold storage it kept in good con 
dition till November, and was discarded as worthless in January. 
The vine has thus far been hardy, vigorous and productive. 
A white grape of unknown parentage originated by D. S. Mar- — 

vin, Watertown, N. Y. Mr. Marvin believes it to be from seed of 
Delaware X Sherman making it vl. X, (vul., Lab., vin.), and also 
says it is better, hardier and early than Delaware and that the 
vine resembles Sherman more than Delaware. It was received Bh 
by the Station in 1892. We have not yet seen its fruit. 

Senasqua. Zab. X win. This is a seedling of Concord X Black a; 

Prince. Bunch medium to large, shouldered, and so compact 

that the fruit is liable to crack; berry medium to large, black 

with blue bloom; pulp fleshy, sprightly, vinous and of good 

quality. Ripened this season a few days later than Concord, and ~ 

was moderately productive. See also Annual Reports of this a 

Station for 1887, pp. 341-342; 1888, p. 106; 1889, p. 342, and © 

1890, p. 327. by 
Smarts Elsinborough. See Elsinburgh. 
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Standard. (Bourg., Lab.) A seedling of Delaware origi- 

nated by Mr. John Burr, of Leavenworth, Kans. It was received 

at the Station in 1888. Bunch medium to large, compact, hand- 

some shouldered; berry medium to large, round, black with 

abundant bloom; pulp fleshy, vinous, does not readily separate 

from the medium sized seeds. Somewhat earlier than Concord 

but not so good in quality. Vine has proved vigorous here and 

bore a good crop this season. 

Telegraph. Zab. Bunch medium, very compact, shouldered; 

berry medium, round, black; pulp juicy, sweet, pleasant flavored, 

of good quality but does not readily separate from the’ seeds. 

Ripened about with Catawba this season, though it is said to be 

almost as early as Hartford. Has not yet proved very productive 

here. 

Theophile. A white grape of unknown parentage, originated 

by Theophile Huber, Dlinois City, Ils. Cuttings were received 

at this Station in the spring of 1892. We have not yet seen its 

fruit. 

Triumph. Zab. X vin. This is a seedling of Concord X 

Chasselas Musque, originated by Geo. W. Campbell, Delaware, 

Ohio. In this locality it is an amateur grape only. Bunch 

large, compact; berry pale green to golden yellow with delicate 

bloom; pulp tender, almost melting, very juicy, somewhat vinous 

with an agreeable flavor and no foxiness; skin thin, very tender 

and liable to crack. Season later than Concord. Moderately 

productive here. 

/ Ulster Prolific. See Ulster. | | 

Ulster. (Ulster Prolific.) Lab X west. This is a seedling 
of Catawba X wild wstivalis Bunch medium, compact; berry 

medium or above, roundish oval, red, juicy, sweet and pleasant but 

with a somewhat foxy flavor; pulp tender, not melting. Ripened 

this season a little later than Concord and was moderately pro- 

ductive. See also Annual Reports of this Station for 1888, p. 106; 

1889, p. 348; and 1890, p. 330. 

Vergennes. Zab. A chance seedling. See Annual Reports of 

this Station for 1887, p. 341; 1888, p. 106; 1889, 348 and 1890 p. 330. 

Victoria. Jat. A white seedling of Concord, originated 

by T. B. Miner, Linden, Union County, N. J. It was received at 

PON ley 
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this Station in the spring of 1892 from the T. 8S. Hubbard Co., 

Fredonia, N. Y. We have not yet seen its fruit. Ib is not identical Ke 

with Ray’s Victoria, which was introduced by W. M. Samuels, 

Clinton, Ky., about 1872. 

Wheaton. (Bourg., Lab.) A seedling of Delaware, origi- 

nated by Daniel W. Babcock, Dansville, N. Y., and sent to the 

Station in 1892. It is a white grape. We have not yet seen its 

fruit. fe 

White Jewel. (Burr's No. 19.) A grape of unknown parent- 

age, originated by Mr. John Burr, Leavenworth, Kan. Bunch 

medium, compact; berry medium, round, white with abundant 

bloom, adheres well to the pedicle; skin thin and tender; pulp 

very juicy, sweet but not melting, and has a mild pleasant flavor. 

Ripened this season a little later than Moore’s Early. Vine vig- 

orous and productive. We are not yet prepared to recommend 

it for further trial in this section. . | 
Wilder. (fogers No. 4.) vin. X Lab. One of the most 

popular of the black Rogers hybrids. It bore a good crop this 

season and ripened earlier than Concord. Its blossoms can not 

fertilize themselves and this grape should, therefore, be set where ~ 

it will be freely supplied with pollen from other vines. See also 
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Arnual Reports of this Station for 1887, p.341; 1888, p.106; 1889, 
p. 342, and 1890, p. 327. 

Winchell. (Green Mountain.) Lab. An. early, productive 

white grape. Bunch medium or above, long, rather loose; berry 

medium, juicy, of pleasant flavor and good quality. Ripened this 

season with Moore’s Early. Worthy: extended trial. See also 

Annual Reports of this Station for 1887, “Seedling from J. M. 

Paul,’ p. 341; 1888, “Green Mountain,” p. 105; 1889, “Green ao 

Mountain,” p. 342, and 1890, “ Green Mountain,” p. 331. It is now 

conceded that the “Green Mountain” is identical with the “ Win- 

chell,” introduced by Ellwanger & Barry, Rochester, N. Y. 

Witt. Lab. A seedling of Concord, said to be an early white | 

grape. It was planted at the Station in 1892, and we have not 

yet seen its fruit. 

Woodruff Red. Zab. A chance seedling, supposed to be from — % 
Concord X Catawba, originated by C. H. Woodruff, Ann Arbor, 
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Mich. Bunch large, shouldered; berry large, dark red; pulp thick, 

not easily separated from the seeds; quality medium, with foxy 

flavor; vine vigorous and productive. Ripened this season a 

few days lacer than Concord. See also Annual Reports of this 

Station for 1888, p. 106; 1889, p. 343; 1890, p. 330. 

Worden. Zad. A seedling of Concord. See Annual 

Reports of this Station for 1887, p. 341; 1888, p. 106; 1889, p. 348; 
and 1890, p. 328. 

List of grapes growing in the Station Vineyards in 1892, not 

including Station seedlings. 

Adirondack. 

Black Delaware. ‘See Nectar. 

| Cayuga. 

Agawam. Centennial. 
Aledo. | Champion. 

. Alexander Winter. } Chandler. | 
Alice. Chautauqua. 

Amber. Clevener. 

Amber Queen, Clinton. 

Ambrosia. Colerain. 
_ America. Concord. 

Aminia. Cortland. 

Antoinette. Cottage. 

Arnold’s No. 16. See Canada. Crevelling. 
August Giant. Croton. 
Bacchus. Daisy. 

Bailey. Delaware. 

Barry. Diamond, 

Beagle. Diana. 

Berckmans. Doctor Collier. 

_ Bertha. Doctor Hexamer. 
Big B. Con. Doctor Warder. 
Big Extra. Downing. 
Big Hope. Dracut Amber. 

Big Red. See Dr. Collier. Duchess. 
Early Dawn. 

Black Eagle. Early Market. 
Blanco. Karly Ohio. 

Brighton. Eaton. 

Brilliant. Eldorado. 

- Burnet. Elsinburgh. 

Burr No. 15. See Paragon.. Elvibach. 
Burr No. 19. See White Jewell. Elvicand. 

Campbell. Elvira. 
Canada. Emma. 

_Canonicus., | Empire State. 
_ Carman. Essex. 

.. Catawba. Esther, 
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Etta. Maxatawney. 
Eumelan. Merrimack. 

Faith. Metternich, 

Fern Munson. Mills, 

Frances B. Hayes. See Hayes. Missouri Riessling. 

Gaertner. Monroe. 

Geneva. Montefiore. 

Glenfeld. Moore’s Early. 

Gold Dust. Moyer. 

Golden Grain. Nectar. 

Gov. Ireland. Niagara. 

Gov. Ross. Noah. 

Grayson. Northern Muscadine. 

Hartford. Norwood. 

Hartford Prolific. See Hartford. | Olita. 
Hayes. Oneida. 
Herald. Opal. 

Herbert. Paradox. 

Hercules. | Paragon. 

Hermann Jaeger. | Pearl. 
Highland. Perkins. . oe 
Hopican. _ Pocklington. . 

Hopkins. Poughkeepsie Red. 

Iilinois City. Prentiss. 

Tona. Profitable. . a 
Isabella. Reagan. ‘ 

Janesville. Red Bird. 

Jefferson. Red Eagle. 
Jennie May. See Concord. Requa. 

Jessica. Rochester. 

Jewel. Rockwood, a 
Jordan. See Mover. Rogers No. 3. See Massasoit. : 

Juno. Rogers No. 4. See Wilder. 

Lady. Rogers No. 5. 

Lady Washington. Rogers No. 9. See Lindley. 
Leader. Rogers No. 18. 4 
Leavenworth. Rogers No. 14. See Gaertner. 44 

Lindley. Rogers No. 15. See Agawam, 
- Lindmar. Rogers No. 19. See Merrimack. 

Linn. Rogers No. 24. -. 
Little Blue. Rogers No. 28. See Requa. ba ve 

Livingston. Rogers No. 382. es | 
Lutie. Rogers No. 39. See Aminia. . 

Mabel. Rogers No, 41. See Essex. 

Marie Louise. Rogers No, 48. See Barry. 

Marion. Rogers No. 44. See Herbert. 

Mary. See Lindley. Rogers No. 53. See Salem, 
Mary’s Favorite. Rommel, 

Massasoit. Roscoe. : 
Mathilde. Rustler. 
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Rutland. 

_ Salem. 
Seedlings unnamed. 
Caywood No. 50. 
Edmeston No. 1. 

No. 1, J. T. Thompson. 
* No. 2, J. Shull. 

No. 2,.Gerbig. 
No. 2, J. T. Thompson. 

No. 8, J. T. Thompson. 

- No. 4, J. T. Thompson. 

No. 10, Gerbig. | 

No. 12, T. Huber. 

No. 42c, J. G. Burrow, 

Seedling of Isabella from G,. A. En- 

_ senberger, Sr. 
White from D. S. Marvin. 

Senasqua. 
Standard. 
Stayman and Black’s No. 47. See 

Leavenworth. 

Telegraph. 

Theophile. 

Triumph. 

Ulster Prolific. 

Ulster. 

Vergennes. 
Victoria. 
Vitis eestivalis, Mx. 

Vitis Arizonica, Engel. 

Vitis Berlandieri, Planch. 

81 

See Ulster. 
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| Vitis Bourquiniana, Munson. 
Vitis candicans, Engel. 

Vitis cinerea, Engel. 

Vitis Champini, Planch. 
Vitis cordifolia, Mx. 

Vitis coriaceze, Shut. 

Vitis Doaniana, Mun. 

Vitis Labrusca, L. 

Vitis monticola, Planchon. 

Vitis Munsoniana, Simpson. 

Vitis mustangensis, Buckl. See V. 

candicans. 

Vitis Novo-Mexicana, Munson. See 

V. Solonis. 

Vitis palmata, Engel. See V. rubra. 

Vitis Romaneti, Planch. 

Vitis rotundifolia, Mx. 

Vitis riparia, Mx. 

Vita rubra, Mx. 

Vitis rupestris, Scheele. 

Vitis Solonis, Sou. 

Vitis vulpina, L. 

Wheaton. 

White Jewel. 

Wilder. 

Winchell. 

Witt. 

Woodruff Red. 

‘Worden. 

Wyoming Red. 
LOLA. ak te raha aia a 

See V. vulpina. | 



Iyxperiments with Nursery Stock. 

At the request and through the co-operation of this Station and 

a large number of nurserymen of Western New York, a series of. 

experiments with nursery stock was undertaken at this Station in 

1891 by the Division of Vegetable Pathology of the United States 
Department of Agriculture. The work was carried on by D. G. 

Fairchild, Assistant Pathologist. A ‘brief report of this work was 

published in the Tenth Annual Report of this Station, 1892, pp. 

179-181. A more complete account of this work for 1891 and 1892 

is given below by Mr. Fairchild, together with a brief report of the 

work in co-operation with the Station Horticulturist in testing 

different fungicides as to their efficiency in preventing the leaf 

blight of pear seedlings. 

EXPERIMENTS IN PREVENTING LEAF DISEASES OF NUR- 

SERY STOCK IN WESTERN NEW YORK.* 

By D. G. Farrcuixp. 

[Plates 20-28. ] 

It is the intention to give in the following paper a brief account 

of experiments made during the seasons of 1891 and 1892 with a 

view of preventing the various leaf diseases of nursery stock. 

These experiments were carried on atti Geneva, N. Y., one of the 

largest nursery centers east of the Mississippi. The kindness of 

Dr. Collier, director of ‘the New York State Agricultural Experi- 

ment Station, made it possible for the work to be done upon the 

Station grounds, where proximity to the laboratories and assist 

ance from the Station staff greatly facilitated the work. 

To bring together in one article the results of the experiments, 

it will be necessary to repeat in part matter that has previo 

been published.§ 

* First published in Vol. VII., pp. 240-264 of Journal of Mycology, U. 8. Dept. Agr., phe. 

ington, D. C. 

§ Annual Report of the Secretary of Agriculture for 1891, p. 368, Bull. 3, Div. of Veg. Pathol- 

ogy, pp. 57-60. Tenth Ann. Report N. Y. Agri. Expt. Sta., 1892, pp. 179-181. 
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‘The original object of the experiments conducted at Geneva was 

to throw light upon the following questions: 

(1.) Can the leaf-blight of pear, cherry, plum, and quince stocks 

and tlie powdery mildew of the apple be prevented by the use of 

_ Bordeaux mixture or ammoniacal solution of copper carbonate? 

(2.) What effect is produced upon the growth of nursery stock, 

budded, and not budded, by repeated treatments with Bordeaux 

mixture and ammoniacal solution? 

_ (8.) What effect, if any, has the variety of stock upon the scion 

or “bud” with respect: to its resistance to leaf-blight? 

While the experiments have thrown considerable light upon the 

first and second questions, the nursery was not extensive 

enough nor the soil uniform* enough to admit of any general 

-eonclusions being drawn as to the third question. Further, the 

experiment was begun so late in the season that it was not possible 

to secure stocks of uniform size, and it is doubtful if any experi- 

ments, unless made upon uniform soil, with stocks grown from 

cuttings, will settle, in a satisfactory manner, a phase of this 

problem in which there are so many variable factors. 

The various leaf diseases will now be discussed, together with 

the results of the experiments made for preventing them. The 

numerous details, of interest only to those who are pursuing 

similar studies, are given in small type at the close of the article. 

Prar-Lear Buienr (Antomosporvum maculatum, Lev.). 

This disease is perhaps the greatest obstacle to the profitable 

production of pear stocks. The principal injury is caused by a 

premature defoliation of the seedlings. .When such defoliation 

takes place early in the season, as is quite commonly the case, the 

young seedlings are forced to form a new set of leaves, presumably 

at great expense to the reserve material stored for use the coming | 

* As the experiments progressed it was plainly evident that a strip 30 feet or so wide, at the 

west end of the block, had at some previous time received fertilizers, which rendered it emi- 

nently suited to the needs of pear stocks. As no accurate record of this portion of the farm 

seems to have been kept, it was impossible to ascertain what fertilizers had been used upon the 

strip. 
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spring. Often this formation of new leaves is repeated two or 

three times, the seedling finally becoming too exhausted to continue 

the struggle. If the following winter be survived enough growth 

may be made to render budding possible. : 

Although the disease is very abundant on bearing trees further 

south, it seems to be confined in western New York, at least in its 

severe attacks, to one, two, and three year old seedlings, occasion- 

ally defoliating a budded stock of some susceptible variety, like the 

Flemish Beauty. All ordinary 'budded stocks are commonly 

immune from the disease, although the stocks into which the buds 

are inserted may have been diseased before being budded.* So 

far as the author’s observations go the fungus causing the disease 

does not attack the seeds of the pear or the cotyledons of the 

young seedlings until two weeks after the appearance of the latter 

above the surface of the soil. Early in the season it attacks only 

the foliage, but later, as the defoliation continues, it is found on 

the succulent growing tip of the stem. For three or four inches 

from the terminal bud the bark is covered with small, sunken 

spots, bearing in their centers the mature fruiting bodies of the — 

fungus, this condition first becoming noticeable about the middle 

of August. As first pointed out by Sorauer,| it is in these sunken 

spots that the parasite passes the winter. In America the para- 

site lives from year to year, as it does in Germany, upon the bark 

of the growing seedling and infects the young leaves upon their 

first appearance in the spring. On May 20, before the foli- 

age of last season’s unbudded stocks was two-thirds grown, mature — 

pustules were found upon the young leaves in immediate proximity 

to these spots upon the twigs. A microscopic examination of the 

spots revealed the parasite in an active condition. There is little 

* The terms “seedlings” and ‘‘stocks’ are here employed as in common use among nursery- 

men. A seedling in nursery parlance means a plant grown from seed before it is transplanted 

into the nursery row, while the term stock is used to designate the seedling after transplanting 

either before or after budding. Whenever I have referred to stocks which have been budded I 

have used the term ‘“‘budded stocks” or ‘‘buds.”’ 

P = 

+ Sorauer, P. Handb. d. Pflanzenkrankheiten Zweite Aufi., 1886, vol. ii, p. 878. Monatschr. d. — 

ver. zur Beford. d. Gartenb. Kgl. fpreuss. St., Jan. 1878. (Cited by Frank Krankh. d. Pf. 

p. 590.) 
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doubt that the infected twigs are the principal means by which 

the fungus is carried through the winter and the presence of an 

aScigerous form, described by Sorauer, seems almost unnecessary 

to a maintenance of the disease in a region once infested. 

The practice of allowing stocks to remain in the nursery rows 

when the leaf-blight has affected them so severely as to render 

them unbudable seems unwise when considered from a hygienic 

standpoint. Such stocks are almost sure to harbor the parasite 

in its winter form upon their slender branches, which are lacking 

in vigor. It is from these stocks that the disease apparently 

spreads to other plantings of seedlings in the vicinity, and to such 

budded stocks as are susceptible. It would seem advisable, there- 

fore, that when leaf-blight causes a large number of failures in the 

seed bed the diseased seedlings should be headed back to within 

one or two inches of the ground and all side shoots likely to harbor 

the parasite removed. Such procedure would undoubtedly 

decrease the liability to so early an attack of the disease and 

enable growth to be made before the malady had time to spread 

from infected localities. The same immunity as that shown by 

rapidly growing “buds” may prove here a valuable factor. It has 

been objected, however, that the simultaneous appearance of 

several shoots from the headed-back seedling would prevent, or at 

least hinder severely, the budders in their work the following fall. 

This obstacle could be overcome by the early removal of all but one 

shoot. It seems to me that this method of eradicating the disease 

is sufficiently promising to warrant a thorough test. The matter 

of protecting seedlings by wind-breaks has not been thoroughly 

tested to my knowledge, and from observation on the spread of this 

disease I am inclined to believe it is worthy a systematic trial. 

Thei freedom from leaf-blight, which isolated blocks of pear seed- 

lings often show, tends to confirm the observation that the malady | 

travels quite slowly from seedling to seedling. In an experimental 

block of seedlings mentioned below it required nearly two months 

for the disease to travel from the east to the west end, a distance 

of 150 feet. 
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Two quite distinct experiments were made with a view of pre- 

venting this disease, one inaugurated in 1891 to test the effect of 

fungicides upon stocks, and the other carried on during the season 

of 1892 with seedlings in the seed bed. 

EXPERIMENTS WITH STOCKS. 

These experiments were inaugurated in the spring of 1891 and 

continued until the fall of 1892. The stocks planted in 1891 were — 

sprayed both seasons, the design being to ascertain the effects 

of two consecutive years. The results are here presented 

briefly and the minor details are to he found at the «Jose of the 

article. 

All the stocks were sprayed on the same dates; in 1891 on May © 

21, June 3 and 24, July 9 and 24, and August 8 and 28. One-half 

the stocks were treated seven times, on the dates just indicated, 

and one-half only three times, on the first three dates named. In 

1892 the dates of treatment were May 26-27, June 15-16, June 23, 

July 6-7 and 21, and August 5. One-half were sprayed five times, 

on the first five dates mentioned, the other half six times, as just 

indicated. The only fungicides used were Bordeaux mixture and 

ammoniacal solution. In 1891 both preparations were of essen- 

tially standard strength, but in 1892 the Bordeaux mixture was 

reduced to the sixty-gallon formula, as explained on a subsequent 

page, 671. 

FRENCH PEAR STOCK 

1891.— Four rows (1,922 stocks), of which 1,462 were treated | 

and 460 left untreated. One-half the treated stocks were sprayed _ 

with ammoniacal solution, the other half with Bordeaux, at the 

dates above indicated. Although the disease was not so abundant in 

1891 as in 1892, the contrast between treated and untreated was 

striking. Seven treatments with Bordeaux proved efficacious, 

while neither three treatments with Bordeaux nor seven with 

ammoniacal solution showed as good results, and three treatments 

with ammoniacal solution were without apparent effect. On Octo- — 
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ber 9 a count of those stocks forced by the premature fall of 

the foliage to put forth new leaves gave the following figures: 

Table 1.— Showing number of French stocks forced to put out 

new leaves. 
———————- : — 
on, = 

Total Per cent NUMBER AND TREATMENT OF STOOKS. soloed Vi taledte nN 

388 stocks treated 7 times with Bordeaux.....cccsccvccccecccccccvecseecs 4 1.0 
356 stocks treated 3 times with Bordeaux.........cccccccccrevcnvcccceocs 55 16.4 
361 stocks treated 7 times with ammoniacal solution ..........ceceee0e0: 50 13.8 
357 stocks treated 3 times with ammoniacal solution .........ccceeeeeeee 161 45.0 
See RL EIRNESTUIIESELGOCL cies, gc a, we’el vhs chins aie vie Gleracd nial ode gs ofaleiateine ale diblaeeae berie en's 97 21.0 

1892.— The same rows of stocks as were employed in 1891 were 

treated in 1892, but one-half of them had been budded the fall 
previous, as subsequently described on pp. 666, 669. The other 

half were purposely left unbudded to furnish a means of testing 

the fungicides. The treatments were made on dates given above, 

using the formulz mentioned on pp. 670, 671. During the course 

of the season little difference between treated and untreated 

budded stocks was noticeable, as none but the Flemish Beauty 

were subject to the disease. At the close of the season, however, 

the foliage on treated Flemish Beauty was much superior to that 

on untreated. Bordeaux proved superior to ammoniacal solution 

and entirely efficacious. 

The greatest contrast in the. experiment was between the 

treated and untreated stocks which had not been budded. The 

susceptibility of these unbudded seedlings afforded an excellent 

opportunity to test the efficacy of the fungicides, and the results 

fully warranted the extended use of Bordeaux mixture upon 

such stocks. As early as June 24 the difference between 

treated and untreated sections was visible, 75 per cent 

of the foliage of the untreated being diseased, while the 

sections sprayed with Bordeaux mixture remained healthy. 

Plates 20 and 21 show fairly well the contrast as it 

appeared on October 11, the two rows standing only 

_ three and a half feet apart. The difference consisted not only 

- in the presence of foliage on the treated and its absence on 
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the untreated, but in an increased growth of the former, as 

is shown by weights and measurements of the stocks given below. 

A calipering of these stocks in 1891 showed no appreciable 

average difference in diameter. 

DIAGRAM 1.—Showing arrangement of treated and untreated rows: 

A D 

B E 

i 

EXPLANATION OF DIAGRAM 1. 

A and B, treated seven times in 1891, and six times in 1892, with Bordeaux‘ 
C, eontrol on row opposite; D and HE, treated three times in 1891, and five times 
in 1892, with Bordeaux; F, control on row opposite. This portion of the 
experiment was situated on rows VI, VII, and VIII, as indicated in Table 2, 
below, and in the plan on p. 664. The unbudded portion alone is considered. 

Table 2.— Showing weights and measurements of treated and 

untreated French pear stocks in November. 

i. : 3 [3 |e [ee 
00 . » »~ o A 

E 2 |» | | 938 
A, Treatment, os a: 8 ihe 

a” is |8 |& | age 
e 2 2 FE 339 
&0 5 5 5 
bs) E > > roe 
A A < bat <i 

Oz. | 7Oz 
A Bardeen 7 times in 1891, 6 times in 

WBOS Ae eee ee ie oe ees rene BY | in'76 Gee 22.0 
B Bordeaux, 7 times in 1891, 6 times in 

GD cece ile wh clerad avid wale aude atebis Sastre 61 8.8} 6.8 27.5 
C | Untreated in 1891 and 1892............. 57 | 5.9 | 4.0 17.6 
D Bordeaux, 3 times in 1891, 5 times in 

AESUSTORE DW v deleechataane en ete dareius 63\| 9.1 viel 
E Bordeaux, 3 times in 1891, 5 times in 

Saad a alld otal TAME oibicl cl hata a Merle tetae te 6387 Br BT, 22.0 
F Untreated in 1891 and 1892............. 57: | 6.9 1.4.0 17.6 

The above data were secured in the following maimner: The 

first week in November each individual stock was dug carefully 

and the dirt cleaned from the roots. It was then calipered 

and weighed. The top was then cut off and weighed separately. 

These data are, perhaps, the first published showing the superior- 

ity of treated pear seedlings in other respects than that of 

foliage. As regards a comparison of the two copper compounds, 

it will be sufficient to say that the Bordeaux was in all respects 
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superior to the ammoniacal solution. In the order of their 

efficacy the four methods of treatment are as follows: Bordeaux, 

six treatments; Bordeaux, five treatments; ammoniacal solution, 

six treatments; ammoniacal solution, five treatments. Five 

treatments with the ammoniacal solution proved almost entirely 

ineffectual. Plate 22 shows the average of stocks treated six times 

with ammoniacal solution. 

JAPAN PEAR STOCKS. 

1891.— One row of 466 stocks was planted in a manner precisely 

Similar to that described for the French stocks. ‘The dates of 

treatment were as above given, one-half the treated portion 

receiving three treatments and the other seven, one-half being 

treated with Bordeaux, the other with ammoniacal solution. ‘The 

results obtained were striking, as illustrated by the following 

notes on the releaved stocks: 

Table 3.— Showing number of Japan stocks forced toput out 

new leaves. 

Total 
NUMBER AND TREATMENT OF STOCKS. number hy cent 

releaved. | T® eaved, 

Sr aetocks treated 7 times with Bordeaux... 6... cecowccccccscvcccvccesece 1 801 
88 stocks treated 3 times with Bordeaux ........0 ..sescececcccecees eoeces 21 Pee Wy 
87 stocks treated 7 times with ammoniacal] solution ........c.eccecceeees 15 142. 
90 stocks treated 8 times with ammoniacal solution ............2e.eeeees 9 8.0° 
RM CNPICSE PINTER ECALEUL Ce ie eyes nd a cnale Gaicis olen vin oielace’b sinlwlecearpisie de cic eeeas-p vale siete 47 1.21 

The average diameter of the stocks near the collar was not 

perceptibly greater in the treated than in the untreated, the 

average difference amounting to less than one thirty-second of 

an inch. The untreated Japan stocks suffered more from the 

disease than the untreated French stocks. 

1892. The same row of stocks as that employed the previous 

season was treated, but one-half or more of the stocks were 

budded in 1891, as described subsequently on pp. 666, 669. The 

treatments given were as described on pp. 670, 671. As early as 

June 24, the unbudded stocks, which had not been treated, 

showed the disease plainly, every stock being affected. At this 

date it was evident that the Japan stocks, as introduced from 

| 82 
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the south, were more susceptible to leaf-blight than the imported 

French or the native-grown American stocks. The latter were 

at this date scarcely affected by the disease. ‘rom the two 

years’ experiments upon Japan stocks from Franklin Davis & 

Co.’s nurseries it seems probable that these when imported from 

the south will not show any greater immunity from leaf-blight 

than the French or American stocks. A more extended experi- 

ment, however, is needed to settle this point. The results of 

treatments with fungicides was as striking as that gained from the 

French stocks. The foliage on the budded stocks remained 

reasonably free from the disease until quite late in September 

when the stocks in the untreated portions began to drop their 

leaves badly; those treated six times with Bordeaux held their 

leaves almost intact. The Bordeaux proved in general more 

efficacious than the ammoniacal solution in the treatment of 

both budded and unbudded stocks, and six treatments were more 

effective than five. But one noteworthy exception existed in the 

first section treated five times with ammoniacal solution, which 

is possibly explainable by superiority of soil. 

Below are given in Table 4 the notes on foliage and caliper made 

October 19, 1892: co 

Table 4.— Showing condition of Japan stocks as regards 

foliage and caliper. 

ae eal 

ESTIMATED PER CENT | aos 
oF FoLtaAGg DROPPED. 3 oe 
a Ls | 

! TREATMENT. a a 
2 Budded | pugdea |2 53d 
8 stocks. |£58 4 
27) < 

Aal | Ammoniacal solution, 5 treatments .........eeceeeeeeees 0 0 26 
Bal | Ammoniacal solution, 5 treatments .......ceeccereeeeees 0 80 13. 
Cal | Ammoniacal solution, 5 treatments ...........eeeeceeees 80 80 15 
Aa2 | Ammoniacal solution, 6 treatments ...........000008 anes 0 50 20 
Ba2 | Ammoniacal solution, 6 treatments ..........cccecveeees 0 15 24 
Caz | Ammoniacal solution, 6 treatments .......cceeceserveeee 85 60 21e 
Abi | Bordeaux mixture, 5 treatments .........cceeeececcvcees 0 10 18. 
Bbi1 | Bordeaux mixture, 5 treatments .........-.eseeeeee Rests 0 25 19. 
Chl |: Bordeaux mixture, 5 treatments... ..%...islec Seti cee cee 40 50 21. 
Ab2 | Bordeaux mixture, 6 treatments .......cccccccvscsseensss 0 5 21. 
Bb2 | Bordeaux mixture, 6 treatments .......cceeeeeeseeeccees 0 10 18. 
Cb2 | Bordeaux mixture, 6 treatments ~.........cccceeescenees 0 0 23. 
Delt Untreated 7 budded) Sikt. wtisceas ad ste bs 'ostath eiprenaten arstetenton 15 |e ceie’e sete etcetera 
Dll  wntreated .Chudded)}2 fic. bee ease ccnsce stew Seana ain cle 40... | ccc deese Melee areeee 
Darr Untreated) (budded)s fi. Fis aviesios cs cead'demtnne seats tebe D5 | ee ciesela-esestent ne ean 
DALY, 1 Untreated (not) budded) o.5 sii .5) vies se Cap dab womieebieweninl a e's's oun 98 18.2 -s 

ONO WD AIAWRAUWOR 
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It. is noticeable from the above table that Bordeaux 

mixture afforded the greatest immunity, also that the untreated 

unbudded stocks made much less growth than those .treated 

with Bordeaux. <A reference to the plan (page 664) will show the 

situation of the row (No. [X). When it is remembered that of all of 

the French stocks, those standing in row VIII, only three ind one- 

half feet distant, made the best growth, the element of soil 

difference is hardly to be considered as a disturbing factor. 

AMERICAN PEAR STOCKS. 

1891.— Four rows containing 1,673 stocks were subjected to a 

course of treatment similar in every respect to that given the 

French and Japan stocks. Owing to the lateness of the season 

when application was made to the growers of American seedlings 

only second-grade .stocks were to be obtained. Because of this 

unfortunate but unavoidable circumstance no comparison could 

be drawn as to the comparative value of American, Japan, and 

imported French stocks. The results of the treatments with fungi- 

cides while not as striking as with the French stocks, are valuable 

as adding testimony to the efficacy of the Bordeaux.* Seven 

treatments with this mixture proved entirely efficacious, raising 

the percentage of stocks wholly free from the disease from two- 

tenths of 1 per cent to 39 per cent. On October 9 a count 

was made of the number of stocks in each section which pushed 

out new leaves because of the severity of leaf-blight. The results 

of this count are as follows: ; 

Table 5.— Showing number of American Stocks forced to put 

out new leaves. 

> Total Per cent 
NUMBER AND TREATMENT OF STOCKS. pumber eal a 

releaved. “sends 

' 826 stocks treated 7 times with Bordeaux ........ccccccccccssccsccsevecens 7 2.14 
i, 288 stocks treated 3 times with Bordeaux,.....,...cccccscccvcsscccevvecens 93 82.29 
an $18 stocks treated 7 times with ammoniacal Solution.........0ceceeeveees 51 16.29 

825 stocks treated 3 times with ammoniacal solution .........ceeeeeeeee 94 28.92 
AEH DCIKS UILEORDEC Tie t siciiei vis oie ig ed's eeeraiatcioloia iincelstelaitle t's av.cew viclelen waa mere 152 86.10 

* See Bull. 3 Div. Veg. Path., p. 59. 
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1892.— The same rows of stocks were employed this season as 

had been treated the previous season, as many as possible of them 

having been budded as described subsequently on page 669. Those 

not budable were left standing for further treatment with fungi- 

cides. The treatments were as described on pp. 670, 671. 

Owing to the inferior character of the stocks originally 

planted this whole block would be considered worthless, as not 

one-half the stocks were budable in 1891. The effect of the Bor- 

deaux mixture, however, was plainly observable and a rough esti- 

mate made October 19 of the percentage of foliage still upon 

the unbudded stocks showing the Bordeaux to be much superior 

to the ammoniacal solution, and six treatments superior to five. 

Quince Lear-siicur (Hntomosporiwm macalatum, Levy.) 

Much that was said in reference to pear leaf-blight applies 

equally well to quince leaf-blight, which is caused by the attacks 

of the same fungus. The parasite, so far as the author’s observa- 

tion goes, never attacks the bark on the young shoots but is 

confined wholly to the foliage. The Angers quince seems more 

susceptible than the Orange and it is rare to observe after the 

first week in September a block of quince cuttings from which at 

least fifty per cent of the leaves have not fallen. Unlike the disease 

on the pear, the quince leaf-blight often seriously defoliates bearing 

trees in this section and commonly causes the fruit-grower much 

loss from its attacks on the ripening fruits, in which form it is 

called “fruit spot.”* | 

The experiments in the prevention of this disease were confined 

to one row of Angers quince cuttings, treated partly with Bor- 

deaux mixture and partly with ammoniacal solution.§§ 

ANGERS QUINCE STOCKS. 

1891.— One row of 509 cuttings was planted and treated with — 

fungicides in a manner described on pp. 668, 671. The season being 

an unusually dry one, no disease of any consequence appeared, and 

* Bull. 3 Div. Veg. Path., pp. 65-68, Pl. vii, viii. 

§§ For formule of fungicides and dates of treatment, see pp. 670, 671. 
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as stated in a previous publications the insignificant quantity of 

leafblight present offered no opportunity to test the fungicides in 

a satisfactory manner. 

1892.— The same row of cuttings as employed in 1891 was 

treated this season, but one-half or more of each section had been 

budded in the fall previous,,as noted below, p. 666. The 

treatments were identical with those made pon the pear 

stock; see pp. 670, 671. As early as July 7 the leaves on the 

untreated section left without budding showed the disease plainly, 

while the. foliage of those sections treated with Bordeaux and 

ammmoniacal solution remained free from the disease. By August 

30 two-thirds of the foliage of the unbudded, untreated por- 

tion had fallen to the ground, while the treated sections standing in 

the same row, as shown in the plan, p. 664. Row V, remained 

intact. Plates 23 and 24 show the appearance of the treated and 

untreated sections. 

On September 29 the difference manifested by these 

stocks, was not one of foliage only. ‘The twigs of the 

treated, upon close examination, were apparently a tritle more 

robust, and the caliper of the cuttings at the base showed a con- 

siderable increase not to be attributed to differences in soil. 

Below are given the data secured from a careful calipering of the 

unbudded stocks at the collar, made October 15. ‘The figures 

given are in thirty-seconds of an inch and represent the average 

diameter of stocks in each section: 

Table 6—Showing average caliper of treated and untreated 

unbudded quince stocks. 
an SEE | 

7 x Average 
Section. NUMBER AND TREATMENT OF STOCKS. diarieter! 

ABER slaw 16 stocks treated five times with ammoniacal Solution .........ccceesececes 25.8 
BAL eas 16 stocks treated five times with ammoniacal solution .............0.e0000- 26.2 
Caters. 16 stocks treated five times with ammoniacal solution .............0e.e000: 26.3 
JE Bi ee 15 stocks treated six times with ammoniacal solution...........ceceecceees ‘ 25.0 
Baz... 16 stocks treated six times with ammoniacal solution....... Bar IN elaleinlen 27.0 
Ca2 .....| 15 stocks treated six times with ammoniacal solution,................2000 24.0 
ADL 2 15 stocks treated five times with Bordeaux mixture ...........cccceecceees 27.0 
i) oy ee 16 stocks treated five times with Bord~aux mixture.......csecccccesssscees 25.2 
Cb1 .....| 16 stocks treated five times with Bordeaux MiXture.....cccescecsece ceeees 25.2 
ABee sh). 17 stocks treated six times with Bordeaux mixture ......... ccc ccereecceces 29.2 
124 0 SRR 17 stocks treated six times with Bordeaux mixture ........... a ita i peah erat rane, 26.4 
PED Miles eeO BLOCKS MINILPCA LER: cjcicicln scl aie eil lols aisratein ela scie'erele te 9 ais slor am atle nels iaihoren ie ape 20.6 

§ Bull. 3, op. cit., pp. 58-59. 

* Unfortunately a section, Cb2, was not staked off in planning the experiment. 
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The inference from the above table is that the stocks which 

held their leaves through the season made a greater growth in 

diameter than those from which the foliage dropped in July 

and August. Taking the average of all stocks treated with 

ammoniacal solution, ninety-four in number, we have 25.7 thirty- 

seconds of an inch, while the average of eighty-one stocks treated 

with Bordeaux was 26.5 thirty-seconds. The better of these 

two averages (26.5) when compared with the untreated (20.6) gives 

an increase in diameter of 5.9 thirty-seconds or nearly three- 

sixteenths of an inch. 

Cuerry Lear-Buieutr (Cylindrosporium padi, Karsten). 

The leaf blight of cherries caused by the same species of fungus 

as that producing plum leaf-blight, is very widespread. Scearcely 

a wild species of the genus /runus is entirely exempt from the 

disease, and at all stages from seedlings in the seed bed to old 

bearing trees, cultivated cherries are subject to its attacks. ‘Lhe 

greatest variation exists, however, as regards the susceptibility 

of different varieties, some being nearly exempt and others, as 

the English Morello, materially damaged by it. Remarkable cases 

of immunity are sometimes observed. Of seedlings used for 

budding, only the Mazzard seems in any serious degree dam- 

aged by the disease. In unfavorable years the defoliation is 

so serious as to render the first year’s growth of stocks almost 

insignificant. Mazzard seedlings of the second year are also 

badly attacked. The greatest damage probably occurs where 

Mazzard stocks are budded with susceptible varieties, in which 

ease the cumulative effect of the disease appears. It is a fact 

to be noted here, however, that the cherry leaves attacked by 

the parasite remained attached to the stocks long enough to take 

vn the yellow autumn tints characteristic of foliage from which 

the valuable ingredients of potash and phosphoric acid have been 

removed.* It is probable, although no experiments have to my 

* According to the prevailing views of the physiological botanists, Pfeffer, Sachs, Detmer. 

Wiesner and others, the valuable mineral constituents of leaves are withdrawn from them at 

the same time as they become yellow and before they fall to the ground; but therecent paper 

of Wehmer, Die dem Laubfall voraufghende vermeintliche Blattentleerung. Ber. d. deutsch. - 

bot. Gesellsch. 10 Jahrg., Heft. 3, pp. 152-163, indicates that the grounds for this belief may not 

have been sufficiently proven, and the whole subject needs further investigation. 
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knowledge been made to establish it, that the premature fall of 

the leaves does not entail so great a loss to the cherry seedling 

as does the fall of the pear foliage, which drops while still green. 

The experiments in the prevention of this disease, extending 

over a period of two seasons, were made upon the two well- 

known kinds of stocks, Mahaleb and Mazzard. In 1891 only 

the stocks not yet budded were treated, while in 1892 the stocks 

pbudded in the fall of 1891 were sprayed, suitable control being 

left. 

For record of budding see pp. 665, 668. Bordeaux mixture and 

ammoniacal solution of standard strength were employed in 1891; 

ammoniacal solution of standard strength and Bordeaux of one- 

third strength in 1892.* 

MAHALEB CHERRY STOCKS. 

1891.— One row of 449 stocks was planted and treated with 

fungicides at the dates described for all the stocks on page 671. 

One-half, excepting controls, received six and the other three 

sprayings. One-half were treated with ammoniazal solution, the 

other with Bordeaux. As mentioned in Bulletin No. 3,8 where 

an account of this experiment has already been given, the lIcaf 

blight was not present in any considerable amount during this 

season and the efficacy of the two fungicides was not given a 

test of any severity. The treated portions, however, remained 

freer from disease than the untreated. 

1892.— The same row which had been budded in the fall of 

1891, as described subsequently, was treated this season in a 

manner precisely similar to that described for the pear stocks, 

page 671. Care was taken that the undersides of the leaves were 

wet by the spray and to accomplish this the Vermorel nozzle 

was directed upwards. On June 24 the first signs of 

leaf-blight were noticed upon the budded, untreated, stocks, 

the unbudded stocks remaining almost entirely free throughout 

the season. By July 16 the leaves of the untreated bcgan 

* See pp. 670, 671 for formule of all fungicides used. § Op. cit. p. 58. 
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to fall and continued dropping until many of the stocks were 

left nearly leafless. On October 4 2 careful count was made 

of the number of leaves which had fallen from each individual 

stock in the row. This was accomplished, in :. comparative way, 

by counting the leaf-scars on each stock. Velow is ‘ziven for 

convenience a condensed statement of the coalition of the stochs 

with regard to height, diameter three inches above the union, 

and freedom from leaf-blight. All numbers represent averages. 

Height above ground (measured September 28) is repre- 

sented in feet and inches, while the figures for diameter 

(measured October 15) are in thirty-seconds of an inch. 

Only budded stocks are here taken into account. 

Table 7.— Showing condition of budded Mahaleb stocks, 

treated and untreated, as regards foliage and measurements. 

bey 4 

38 go 
g's aa a 
sh Average | go. 
Ao height oa | 

: NUMBER, KINDS AND TREATMENT OF STOCKS. D> ® above one 
| ab 63 2 DM o 8 so'Q | ground. | 2 B 
5) Oe 2 042 

oO rps 
RD < < 

Ft. In. 
Aal | 16 budded Windsor stocks. Ammoniacal, five treat- 

MIPODES Heise whoik aleve aisentitereals cleave hcetmane aeanelelete «: Gretalese grate eastet ates 8.0 5 8 23 
Aa2 | 18 budded Windsor stocks. Ammoniacal, six treat- 

THOME ey ei Le) capes bie aiarakere le lehsratie vm pl enaiatonete tite lols eel cles ere dieters 7.8 5 10 23 
Abi | 18 budded Windsor stocks. Bordeaux, five treatments.. 13.1 6 0 24 
Ab2 | 17 budded Windsor stocks. Bordeaux, six treatments... 7.4 6 0 25 
DIII | 7 budded Windsor stocks, untreated ..............cceeeee 54.8 5 0 16 
Bal | 18 budded Yellow Spanish stocks. Ammoniacal, five 

CPEAUIMSDES! ie) Ue sate tots ele ape stata ees (ree oe, aleimvate's Diapsiataatetbyelare ¢ 6.4 4 9 22 
Ba2 | 17 budded Yellow Spanish stocks. Ammoniacal, six 

ELOATIIENIB 5 Viste § ciate eiosetels iin’ 9, & bittotahete a tele dletet alse fray co eietabalgee 6.4 4 9 21 
Bbi | 18 Rete hen Yellow Spanish stocks. Bordeaux, five treat- ‘ § A 

eee meee OREO EHHE HEHEHE ETOH HEHEHE HOH ESTEE EE EEES te 

Bb2 ee iene Yellow Spanish stocks. Bordeaux, six treat- Oy , : . 

DIT 8h buddled Yellow Spanish stocks, untreated ...........0+, 21.3 4 1 16 
Cal | 16 budded Montmorency stocks. Ammoniacal, five treat- 

MOE Sed Bote ea caleba ice acetals abe! arai a plapeuaicrs lortaa org aeaieie Mea ae OT 8.5 3 f 21 
Ca2 | 18 budded Montmorency stocks. Ammoniacal, six treat- 

TOTES sights tall We Re ealeroiaaiere ae selereloe wee lorett wie stare racerareala sie 10.3 3 5 21 
Cbi | 22 budded Montmorency stocks. Bordeaux, five treat- 

TMORS | ic sala oi eiaiee ins o cheats Geattela € Stele gccita arcrclecaict eae ae Ste neerInters 4.0 3 5 21 
Cb2 | 16 budded Montmorency stocks. Bordeaux, six treat- 

THLOLIGB a's, sain ocaeiNin este sietein RUG Orantete clothle a a's ilerersteiets arate mentale 6.1 3 9 19. 
DI | 4 budded Montmorency StLOCKS, untreated ,../s\ sale sielsisisinls 65.7 3 6 17 

The conclusion which can be drawn from the table seems to be 

that the treated sections held their leaves better, made as good a 

growth in height, and without exception a greater growth in. — 

diameter, or “caliper,” than the untreated sections. That this 
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increased growth was due entirely to the fungicide it will not be 

possible to maintain, for this difference may possibly have been 

brought about in part or wholly by variations in the soil. That 

none of the mixtures injured the “buds” it is believed is clearly 

shown. 

_ The answer to question 3, as to the effect of fungicides on the 

growth of budded stocks, is here, for the Bordeaux mixture at 

least, satisfactorily found, for both Windsor and Yellow Spanish 

stocks did better under treatment with Bordeaux than without 

treatment. There still remains a doubt as to the beneficial effect 

of ammoniacal solution. In all cases where used it was apparently 

slightly injurious to the foliage. The leaves assumed a yellowish, 

“unhealthy appearance. Plates 25 and 26 show the comparison 

between treated and untreated “ buds.” 

; MAZZARD CHERRY STOCKS. 

~~ 1891.— One row of 468 stocks was experimented with, receiving 

as nearly as possible a course of treatment identical with that 

given the Mahaleb stocks. During the season, as in the case of 

the Mahalebs, only an insignificant amount of leaf-blight was 

present, affording no opportunity to test the fungicides. The pow- 

dery mildew (Podosphera oxyacanthe, (DC.), Winter ?) made 

its appearance in small amount on the stocks in August and offered 

- an opportunity to observe the beneficial effects of Bordeaux mix- 

ture in the treatment of this disease. Seven treatments with Bor- 

deaux materially decreased the amount of the disease and proved 

_ superior to seven treatments with ammoniacal solution.* Three 

| early treatments with either fungicide had no preventive effect. 

1892.— The same row as that treated in 1891 was used this 

season, but budded with three different varieties identical with 

those budded on the Mahaleb stocks, as shown in the table on — 

-p. 668. The treatments were similar in all respects to those given 

the Mahaleb stocks. The condition of the stocks at the close of 

the season is shown by the following table: 

* See Bull. 3 Div. Veg. Path., 1892, p. 58. 

83 



. Aal | 25 budded Windsor stocks; ammoniacal, five  treat- 

_ top has been cut off and the inserted bud itself allowed to grow. 

Table 3.— hosing poncinen of budded Mazzatal stocks, treate 1 

and untreated, as reer es foliage and measurements. — 

* 

ce 

NUMBER, KINDS AND TREATMENT OF STOCKS. 

of leaves fallen || October 10. 
Average helene 

_| above ground. | Average number || 

EGS a ergs Ps Gree he 

PIVOTIUS IN RO iiiage aloe aia sls e Fae hale vlniatis aie qin wets fo ee iointe iw a Sstaler puetinee Meee! 
Aa2 | 30 budded Windsor stocks; ammoniacal, six treatments... 
Abi | 27 budded Windsor stocks; Bordeaux, five treatments. . 
Ab2 | 27 budded Windsor stocks; Bordeaux, six treatments. . 
DI | 11 budded Windsor stocks: untreated*..........ccceeeeeee 

Bal | 27 are Yellow Spanish stocks; ammoniacal, five treat- 
Ce eC ee CC 

ja Box orora 

POE O RHR Pee eee HoT HEE EEE HHH OH ERFEG HEH EHH HT HH HHH HERE 

eee e rr eee ererseeeereeeeereeeeeereeeeeeeee Hee eeeeeeennse 

Bb2 | 31 Tented Yellow Spanish stocks; Bordeaux, six treat- 
TIGA | is ashe Silene» ole late lose tals he ca teines rapa ial iaotarel am UA eater 

DiI | 14 budded Yellow Spanish stocks; untreated.............. 
Cal | 26 pages Montmorency stocks; ammoniacal, five treat- 

HYVES ge) casa Aare citlee a cevedte igh tae ts Mea asthe abr eter ate ONY Ce ee 

Feo wie 

ee cc 

Chl | 26 I budded Montmorency stocks; Bordeaux, five treat- 
BOTRORO S USaS So Np oral ay dit clare eal salad ERR Caen Di a me 

Ch2 | 26 tue eNte Montmorency stocks; Borden six treat- 
WMONES vee eececerers esse eenree ree eteae seen n nese scree eenees 

ao Gm & 

or 

Yo © wD wD BM ob em ww SwARwo Oo bent eS *: S a Qu ® oY s 2 B eh 5 ° 5 @ i=] S << 2 et oO fo) oo nM S B cr 5 ® ny (aus ® ie ce) us 

the untreated, bs the Bordenas arpa superior to. the. amma 

niacal solution when six treatments are compared.§ | ‘The an 

ence between Jive and six treatments was not very marked. 

ae atti in this connection, that the “buds ” gs on vtabaet t 

stocks ‘gag sti greater in ie a throughout than those. on ;. 

the same treatment are ee in each row, with ne excep : D is ie 

tion of the untreated section of Windsors bi oni compared with i. 

* By an accident this section received one late spraying with Bordeaux, po! hene 

rendered unfit for comparison. : 

§ Phe superiority of Bordeaux is not fully shown by the figures, as in every case the 

the ammoniacal solution was evidently injurious to the health of the foliage. = = 

§§ The term ‘“‘bud”’ is here used, as among nurserymen, to indicate a budded pie “I 

s 
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that treated once by mistake. This constant difference in diam- 
eter, at three inches above the base (“caliper”), is of such import-: 

ance as to merit further observations, The author regrets that 

the control rows were left so small, and feels warranted in drawing 

rut only the general conclusion, which was strikingly demonstrated, 

that the fungicides were effective to a remarkable degree in pre- 

_yenting the disease and that treated made the best growth. 

~Pirum Lear—Buiear (Cylindrosporium padi Karsten). 

- The plum leaf-blight in western New York, aside from giving 

~ much trouble to nurserymen, does very great damage to many 

varieties of bearing trees, defoliating them in August and Sep- 

tember. This disease is considered by the plum-growers in the 

vicinity of Geneva, as their most persistent enemy. A _ large 

orchard belonging to E. Smith & Sons, two miles northwest of — 

the city, was, they informed me, winter-killed about thirty years 

-- ago because of defoliation the summer previous. It is a common 

opinion among orchardists that leaf-blight, through its retarding 

effect upon the maturation of the wood, renders the trees incapa- 

ble of withstanding the changes in temperature of a trying winter. 

Whatever the explanation of this fact may be, it seems self- 

evident that a tree which drops its leaves before the normal 

season suffers very material loss. 

Of nursery stocks, the native-grown seedlings suffer the most 

from this disease, often losing all their leaves by the middle of 

| August. Myrobolan and Marianna stocks are not to any extent 

subject the firsh season. In entire contradistinction to the 

immunity exhibited by pear “buds” which resist to a remarkable 

As degree pear leaf-blight, the budded plum stocks are particularly 

susceptible to plum leaf-blight. Apparently the same conditions 

of rapid growth which afford immunity in the one case tend to sus- _ 

Bal, ceptibility in the other. The two instances offer a fertile field 

a. The experiments on this disease were made with Bordeaux 

mixture and ammoniacal solution upon two. rows of stocks, one of 
erry 
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Marianna, containing 504 stocks, and the other of Myrobolan, con- 

taining 474 stocks. As described previously* the results of the 

first season’s experiment were entirely negative, as the disease — 

failed to appear. 

‘On October 9, the three varieties, Early Prolific (Harly 
Rivers), Purple Egg (Hudson River Purple Egg), and Italian Prune 

(Fellenberg), were budded upon both rows of stocks as set forth 

subsequently, p. 665. Numerous stocks were left unbudded to test 

the effect of the fungicides and the end of each row was left 

untreated. 

The rows were treated in 1892, with Bordeaux and 

ammonical solution, the formulae of which are described on 

pp. 670, 671. One-half the treated stocks received five sprayings 

and the other six, at the dates given on, p. 646. In all respects 

the two rows were treated alike. 

MYROBOLAN STOCKS. 

1892.— The disease made its first appearance in June upon the 

unbudded stocks which were carried over from 1891, and strangely ay 

enough only npon the treated portions. This dropping of the 

treated Myrobolan foliage was confined to the leaves situated on a 

the larger limbs in the interior portion of the bushy growth. 

_ Although only a small per cent of the foliage was thus affected, | 

the difference between treated and untreated was quite evident. 

After the lapse of three or four weeks this falling of the leaves” — 

ceased. The unbudded stocks which were not treated remained me 

remarkably free from the disease, but in this respect were excelled — e. 

by the Marianna unbudded, untreated stocks. The budded stocks 

were not so soon affected as the unbudded, but the Early Prolific 

“buds” in the untreated section began dropping their foliage 

in July and throughout the season were manifestly worse affected. — 

The following table shows the data collected in September and 

October, after all growth had practically ceased: 

* Bull. 3 Div. Veg. Path., p. 58. 
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Table 9.— Showing condition of budded Myrobolan stocks 

treated and untreated, as regards foliage and measurements. 
| | 3 =| | +g gy fh Mm on 

. on) | eo eee 
Aes) p82 eee. 

| = ti ah 8.4 a 

| rT a} e 5) o 7) dj ) NUMBER, KINDS AND TREATMENT OF STOCKS. mee Dee 9 on 

3 Boo | BSoO.. Ines ® S| S38 | Sane [2396 
Dp < <j < 

Be At. 
Aal | 11 not Early Prolific stocks, ammoniacal, five treat- 

. | ere aN as Settee ai Pe Ma biels Pole vdeo spe eget 69.8; 3 6 14.8 
Aa2 | 16 Padded Early Prolific stocks, ammoniacal, six treat- 

TAR SIM GRMECIER foo TOPs l 8, Wow Riots iis cleo ah ee kieyhe wk alte a eae ele a Mle Wabi 115.8 3 6 14.3 
Abl1 | 18 budded Early Prolific stocks, Bordeaux, five treat- 

UMENTUW PONCE Stat a 2T Se! ti Wie Si si thar ely eig 0.6 ois ehereTMla- <a) algie Siena  tiefole, 6 eta%s! ae 66.0 4 0 15.4 
Ab2 | 13 budded Early Prolific stocks, Bordeaux, six treat- 

MOMESTA EPC a tee ya'oass si dis}o b/ci ole oles 'sIeial oie panda ee oath tielcletel eld wtistela'ele ol 57.5 3 8 16.9 
DI | 8 budded Early Prolific stocks, untreated................. 312.5 3 9 14.3 

Bai | 13 pocged Purple Egg stocks, ammoniacal, five treat- X P ie 
IP Hei atct iyi aieieia sel era etre cialsiels he Paice ios 8 og Mace 8 « 36.3 1 ep 

Ba2 | 20 padded Purple Egg stocks, ammoniacal, six treat- 
PREOAED SMP AT eels miele eidiias lait orireyy wlatens heise eoi/iavaralsa Gidie SMiaistel evans a 32.8 4 2 154 

Bbi | 16 budded Purple Egg stocks, Bordeaux, five treatments. 6.1 3 8 15.4 
Bb? | 16 budded Purple Egg stocks, Bordeaux, six treatments. 9.7 4 3 15.6 
DIt | 10 budded Purple Egg stocks, ‘Untreated 2) co. coenes eee, 123.3 4 ii 16.4 
Cai | 12 budded Italian Prune stocks, ammoniacal, five treat B 

aE held oho arias sete vrei sip  essie! axsidl Mat oihiesoueve Goth (heals eT chieer chore oth 15.8 3 10 14.3 
Ca2 | 16 budded Italian Prune stocks, ammoniacal, six treat- 

ERS ARUP Hrs UL Fah ii sin eles ptahe abe aia veka el aietens’lacbiola) sie olelei din eis, ereidvave and sys 8.2 3 @ 15.3 
Cb1 | 16 budded Italian Prune stocks. Bordeaux, five treat- 

MPETEN ES rat Uh Megs disse shel, elie eis enh dsb oe WIS Fide aie Ai erases slesbietl nies 7.8 3 6 15.5 
~ Cb2 | 15 budded Italian Prune stocks, Bordeaux, six treatments. 6.3 4 0 16.4 

DIif } 11 {budded Italian Prune stocks, untreated ............... 52.8 3 9 15.0 

From this table the only conclusion admissible is in regard to 

the amount of leaf-blight. It is evident that the treated portions 

lost only a small number of leaves in comparison with the 

untreated, and in so far the fungicides proved effective. 

MARIANNA STOCKS. 

1892.— The treatment of these stocks was in all respects identi- 

cal with that of the Myrobolan stocks and the results’ were 

in general similar. The treated unbudded stocks lost a number 

of their leaves from an early attack of the fungus in June and 

July, but the untreated unbudded portion of the row remained 

remarkably free from the disease throughout the season, more 

so in this regard than the Myrobolan. The tudded stocks showed 

little superiority in regard to leaf-blight over the budded Myro-— 

bolan and evidently no considerable, degree of immunity was 

afiorded by the stock to the scion. But a comparison of the 

two tables brings out the fact that the Purple Egg “buds” made 

markedly the best growth upon Marianna stocks. These “buds ” 

averaged more than one-eighth of an inch greater in diameter 

3 eis se) 
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and were on an average ten inches higher. The other lesa 2 

rapidly growing -stocks, did not show such a marked | i 

difference, and too much reliance ought not to be placed in data 4; 

gathered from so small a number of stocks. Certain it is, how- __ 

ever, that the Marianna proved superior in this single experiment. 

Table 10.—Showing condition of budded Marianna stocks,! 

treated and untreated, as regards foliage and measurements. 

a Pro he fe mo 

52 dgo Pon 
82 | (Rae eae ) 

° ~ . y 
5 ve a 28 aa as 

NUMBER, KIND, AND TREATMENT OF STOCKS. or hed one 
di 3 fo rH fe g Fe ] 
‘a a9 g SOL eS 5 Re 

Oo QO Oo 8 oO Se Pp en pS BO 
3 qo] 4 4 

Fee i 
Aal | 9budded Early Prolific stocks, ammoniacal, five treat- ; 

WOM ai 0 Ls dae Sho: d RE Mp waiele gia bibee bra Seiad earebt hs date teaieianars 98.8 3 3 15.5 
Aaz | 14 ere Early Prolific stocks, ammoniacal, six treat- ve ‘ ; oh fe 

Abl | 14 uted Early Prolific stocks, Bordeaux, five treat- ; 
EI PUES on oes cia cleis limo ea eS Picke ee Ace Stee al Ok Golan Uae ara 99.6 4 4 20.2 

Ab2 | 5budded Early Prolific stocks, Bordeaux, six treat- 
MILONIC) oa isld vitce Upleiin a bicis 4:8 s toys eee viatelaietemtieone MIEN Siath ee ome iale 71.6 3. 2 18.5 

D-I | 10 budded Early Prolific stocks, untreated................ 311.2 3 7 15.9 
Bal | 17 weet Purple Egg stocks, ammoniacal, five treat, 

chs Meduadat Sg ia' is Sida oes ela giaeca vont Pr ak Mba era cma Cy cae ae aegh a 39.1 5 5 21.2 
Ba2 | 23 ‘budded Purple Egg stocks, REA oy six treat- 

taleebayse ei ele! ats aisle n tely feceioedw'e tab auc olats ets isuely metre cena ett tate 45.1 4 7 20.6 
Bbi | 17 endaed Purple Egg stocks, Bordeaux, five treat- A 

PENT es hea cee hie hinrev8 ee EA sce ulgidia’e ute aie pelats aMiate wee aetase rs Olaiee 42,7 5 0 21.3 
Bb2 | 21 budded Purple Egg stocks, Bordeaux, six treatments. 26.9 5 1 20.2 
Dil | 14 budded Purple Egg stocks, untreated ..........cseeeeees 143.2 5 0 20.5 

*DIIT | 12 budded Purple Egg stocks, untreated ..............eee. Wite 4 11 ¥Ou2 
Cai | 19 oar i Italian Prune stocks, ammoniacal, five treat- 

Lah oleh aly ole tn cain wl ster SiC p ekiatecn ai orare ate oe Si unmearnis etn 16.8 3 6 17.2 
Ca2 | 24 oud Italian Prune stocks, ammoniacal six treat- 

TOYO GSU aievala'el Si pause da ralauatottie ats insite Gtecseck Nisa voha ky eceeneaeteny Bere aie 17.5 4 0 14.5 i 
Chi | 20 budded Italian Prune stocks, Bordeaux, five treat- ; ; 

TILOTA TS taves: ales Sicterelsrpimin Seas tc oe ialoretotale hardtonccaTaelonea ei leneta ate ea Ts ale 11.0 4 7 20.0 
Cb2 | 19 budded Italian Prune stocks, Bordeaux, six treat- § 

TOMES) Wess sos hatte pee yc wig shle irc ireues Micra tcl neetate ae ae 1272 19.0 

As regards the effects of the treatments, the only mee | xa ct: 

deducible conclusion is that the Bordeaux mixture and ammo- 

niacal solution prevented the disease to a notable degree, cut 

ficient, it is believed, to warrant further extended trial in nursery — oe. 

practice. Although not evident from the table, the ammoniacal — 

solution is in reality inferior to Bordeaux, as it injures the 

foliage of the treated “buds.” On this account it can not be 

recommended for the treatment of plum stocks. Plates 27 

and 28 show the treated and untreated “buds” as ar appeared 

in the experiments. 

bytes j 

es i 

* By another mistake in budding, those stocks which should have received Italian Prune buds: * ‘f , 

were budded with Purple Egg buds. . 
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Arrir Powpery Mitpew (Podosphera oxyacanthe [DC] Winter?) 

Seedling apples sometimes suffer quite severely from this dis- 

ease, which attacks their young shoot tips, often stunting the 

_ growth of the seedlings and preventing them from attaining 

_ a suitable size the first season. Compared with the injury caused 

by the apple thrips, however, that brought abour by the mildew 

is surely insignificant and, in New York State at least, hardly 

warrants any expensive measures in its prevention. The disease 

usually appears late in September, when the principal growth has 

been made, and seldom, if ever, spreads to vigorously growing 

_ budded stocks, even when these are in close proximity to dis- 

eased seedlings. The malady was not observed on bearing trees 

in the neighborhood of Geneva. 

The experiments in the prevention of this disease comprised in 

_ 1891 about 1,000 American stocks and the same number of French 

stocks, besides 500 seedlings. As stated in a previous publication,* 

_ the results of the first season’s treatment of the stocks was entirely 

negative and the treatments of seedlings which were made on 

May 21, June 3, 24, July 9, 24, and August 8, as well 

as the early treatments made on the first three dates 

- mentioned, failed entirely to prevent the appearance of 

: mildew the first week in September. Bordeaux mixture — 

and ammoniacal solution alone were used, the formule being 

those described on pp. 670, 671. This failure of the fungicides is 
considered by the author merely as additional testimony to the 

fact observed, that the mixtures were largely washed off before 

the disease appeared. On August 7 the French and Ameri- 

can stocks were budded with Twenty Ounce, Fameuse and Early 

Strawberry buds, as described in detail on p. 667, and in the season 

of 1892 the budded, and such of the stocks as were left unbudded, 

were treated with Bordeaux mixture and ammoniacal solution at 

dates the same as for all other stocks, viz.: May 27, June 16, 23, 

July 7, 21, and August 5. One-half the treated stocks were sprayed — 

_ five times on the first five dates mentioned, the other half were 

| Sprayed six times. | 

No powdery mildew appeared during the course of the season, 

and in October the results of the treatments were entirely nega- 

* Bull. No. 3,:1..¢., p. 60. 
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tive. The apple f thrips, however, attacked the budded ‘and | 

unbudded stocks, and injured them severely. 

might be expected, no effect upon these insects. 

DETAILS OF THE EXPERIMENTS. 

The mixtures had, as 

The following pages comprise the details of the experiments, 

which are removed from the general account in order to render the 

latter more comprehensible. 

specialists on the subject. 

II. 

Il. 

IV. 

VI. 

VIL. 

VII. 

Tx: 

x 

XI. 

XT, 

XIII. 

XIV. 

2 

XVIII 

XXI. 

XXII. 

They will prove of interest only to 

DIAGRAM 2.— Plan of nursery experiment at Geneva, N. Y. 
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A B Cc Di. Diz; Dilly DIN: 
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A B Cc DI. Dil. Dill. DIV. 
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DI. Dil. Dill. DIV. 
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Cc Di. Dil. DI. DIV. 

B 
as — — — SE OR EY CIT TRE TS 

A B Di. Dil. NDULAS DIN: 

———e XIX. PEAR SEED—WORTHLESS. 

ee XXIII. (emia 27-072 

ammmemn = =(Jreated 4 times with mixture No. 13. 

—§— Untreated. 

—— Treated 3 to 5 times with Bordeaux (b 1). 

—=——— Treated 6 to 7 times with Bordeaux (6 2). 

omen Ty cated 3 to 5 times with ammoniacal solution (a1). 

mame 7 eated 6 to 7 times with ammoniacal solution (a 2). 
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The actual proportions of the experimental field do not admit of any but a _ 

diagrammatic representation. The location of the field is designated in the 

records of the Station as ‘‘ main farm plat B.” The rows ran east and west, 

the west end of each row being indicated by a Roman numeral. These 

numerals are for convenience of reference (see account following). The capital 

letters heading the sections of each row refer to the budding. For example: 

Row I, Section A, was budded with Windsor; Row I, Section B, with Yellow 

Spanish, precisely as set forth below. The treatments with fungicides which 

each section and subsection received are indicated by the key below Diagram 2. 

The sections of the various rows were budded as below described: 

Row I. Mahaleb cherry stocks budded August 5, 1891. 

Section A with Windsor. 

B with Yellow Spanish. — 

C with Montmorency. 

DI with Montmorency. 

DIT with Yellow Spanish. 

DIII with Windsor. 

DIV unbudded, 

Row II. Mazzard cherry stocks budded August 5, 1891. 

Section A with Windsor. 

B with Yellow Spanish. 

C with Montmorency. 

DI with Windsor. 

DIT with Yellow Spanish. 

DIIL with Montmorency. 

DIV unbudded. 

Row III. Myrobolan plum stocks budded September 10, 1891. 

Section A with Early Prolific. 

B with Purple Egg.* 

C with Italian Prune. 

DI with Early Prolific. 

DIT with Purple Egg.* 

DIII with Italian Prune. 

DIV unbudded. 

Row IV. Marianna plum stocks budded September 10, 1891, 

Section A with Early Prolific. 

! B with Purple Egg.* 

C with Italian Prune. 

DI with Early Prolific. 

DII with Purple Egg.* 

DIII with Purple Egg.t 

DIV unbudded. 

* A variety of recent introduction originated on the Hudson river, 

+ The budder’s blunder in inserting these in place of Italian prune. 

84 



"Row V. Angers quince stocks pudded August 6, 1891, 

hee pe ‘Section A with Duchess. aR aah, 

ie B with Anjou. | | 

cores; 7 C with Flemish Beauty. 
Me DI with Duchess. 

Ayes DIT with Anjou. 

ah DIII with Anjou. 
i Spat? DIV unbudded. 

«a _ Row VI. French Pear stocks budded August 7, 1891. 

Re Wee hee Section DI with Duchess. 

DIT with Anjou. 
Apne DIII with Flemish Beauty. 
Das ih DIV unbudded.} 

at Row VII. French Pear stocks budded August 7, 1891. 

‘i, ete Section CC with Flemish Beauty. 

Row VIII. French Pear stocks budded August 7, 1891. 

Section 3B with Anjou. 

Row EX. Japan Pear stocks budded August 5, 1891. 

ie Section | A with Duchess. 

ea ane a - B with Anjou. 
Posivaes. aartiee C with Flemish Beauty. 

DI with Duchess. 

. DII with Anjou. | 

; . DITI with Flemish{Beauty. 

Bi DIV unbudded. 

i fhe ROW Xx, American Pear stocks budded August teOUk. 

tt ip Section DI with Duchess. — 
Ge ems Movs DIT with Anjou. 
By | DIII with Flemish Beauty. 

ae DIV unbudded. 

eh. Row XI. American Pear stocks budded August 7, 1991. 

Ba Section © with Flemish Beauty. 

-- Row XII. American Pear stocks budded August 7, 1891. 

| Section B with Anjou. 

. American Pear stocks budded August 7, 1891. 

Section A with Duchess. 



Ck | 
xv. | American A tor stocks budded ‘Angus 7, 1891. 

: "Section CO with Toney Ounce, ; 
Rea DL with Fameuse. =~ 

DII with Early Strawberry. 

-DIII with Twenty Ounce. 

DIV unbudded. 

“EY. icc Apple stocks budded August 7, 1891. 

- Section A with Fameuse. 
he with Early Strawberry. 

- Section C with Twenty Cae 

DI with Fameuse. 
DIL with Early Strawberry. 

DIII with Twenty Ounce, 

DIV unbudded. 
/ 

_ French Apple stocks budded August 7, 1891. 
Section A with Fameuse. 

B with Early Strawberry. 

7 I French Apple seeds. 

| ae Pear poe which did not germinate. 

: ‘Peach sealing which remained rare 

Frenéh Pear stocks budded August 7, 1891. 

Section A with Duchess. 
" 

| Plum seedlings of Prunus domestica.* 

. Horse chestnut seedlings.* 
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Table 11.— Showing the number of budded stocks in each ~ 

sections marked I-IV were not treated. ] 

New York AGRICULTURAL EXPERIMENT STATION. 

treated and untreated section. 
[NotE.— The small letter a indicates that the stocks were treated with ammoniacal solution, 

the letter b that they were sprayed with Bordeaux. The small Arabic numeral 1 indicates 
that the stocks were treated five times, the number 2 that they were treated six times. The 

Row. KIND OF STOCK, 

Section. 

SSM ANAIED Ses n aes vie ere > a 

BU AM AZZOTG pels Wes vars ue cts Aal 

III | Myrobolan ....... nig soup alae Aal 

IV | Marianna....... Pyare lant Aal 

DIL 
DI 

: DIV 
V | Angers quince.........4.. Aal 

Aa2 

* Five buds of the Montmorency were inserted by mistake of the budder, 
+ Should have been Italian Prune -— mistake of budder. 

Number left 
unbudded. 

> 

3 
® 
Ao} 

HO 
Variety of bud. oS 

4 

IWINGSOM horse taser Bie ee Pearse (at 17 
WAMCSOT. cot So cary wislealeiion sBvebane Risinger tes 18 
WiNGSOY...% 0 cic: nec 'e cine lerohe. eke aiptent gy Mies aeeaRD ge (>) 
Waindsonsuscnicibwaee Foie pvalleip eisai ae arirh 20 
Yellow Spanish ....... ides apean Eee 21 
Yellow Spanish ........... nleleioia + «at hiels) lh ee 
Yellow Spanish’... 02.1 Sciseseee © ene h Meee 
Yellow Spanish ..i 5. s.0s0ssbeneebieayis 4 20 

Montmorency........+. seine Ree 18 
Montmorency..:..4....+. Sab ete hile sir 20 
Monatmorency... 23 
Montmorency:. % sialic treo nhs +s nieistelerteteie 18 
Montmorency....... “11 
Yellow Spanish ..... 11 
WAMGSOIG a s:c:s'e yea ais eleseuatelea « St0) ene 8 
Not budded Duss isletasmmiee cs APE Piri | Steet 
Windsor... eeoeevreeeeeeereeaaee evr eeee snes 28 

WIDOT, siarclieas e stolers rete alerts eld gas ane 
WUMGSOR Tele ee wie eis) ofe sfalsreiry airs Ny) Heed Wit 
WGSGE oi Fie ceed s.a Gansta tein ae ee sean 25 
Yellow Spanish, ..00. Jss000.. sven oecott tae 
WeLOW; SPANISH ic. «is see's 0 0 s/o een 29 
Yellow, Spanish (23. ..% sch siaeleleivie eeteahs 31 
Yellow Spanish ........ “siace A oqaro(e' pl af el eae 31 
Montmorency ..........+.. ric a heer 7 
Montmorency ..........000. PPR PE jews 23 
Montmorency.. i.5.0s este ae hie AE er ct. 
Montmorency..... 5 icles o/d/a Se pote pile de deceit 29 
W PSO eli ae wities once ales Neti tin 14 
Yellow Spanish ............... rp SA 15 
MONUMOFeNCY 3.5.5 44h <'e bees o leletaleene 16 } 
Not: bDudded, ..:.. 016.50 cu dare clips ccolsjele hie bute heres 
Barly) Prohtieyn. 2005 iasniete Selvin ais ae 14 
Hanly/ Prolific vis cas. ens Galen RA ici : 20 
Harly: Prohlifiexws ms<nteaseebeie si ee A et! 
Barly Proifics: c.cccse caenn 4) 3 ola onto ea 19 
Purple Dee sis uke’ ae ss dh ee eee ; n Wg 
Purple Wee ool.) sees sie es al oie sinh o)srarell ene 
Purple Wee i sche Epes vce ay sea ita eee 18 
Purple Hep oie ccc ye BY wap <6 ata 16 
Italian Prunes. i. ciiceeee ables Str 13 
Ttalian Prune), ci ds esi + sd celine enters Cit 17 
TtalianyPrune ../ sieeve eseele ee rah ioe 13 
Italian Prune. be. ceke « osleigtetoieiare se hn Ae 
Marly Prousie) 2. cine esse ane ¥ sigerereiehiate 13 
Purple Wee. n's sun vsin ears rosette > aaihta 13 
Italian Prune. invsis. eens soln sarebiaeaaen 14 
Not: budded 0... sbcless wes meee ah visas leaner 
Marly Prowfie cee aaee Mir dcna aie ots Rees 17 
Karly Prolific ys iiy cdeasins stece veces 22 
Harly-Prontic: /iiyindawes onesie cane ean 20 
Karly: Prolifics; ang vies ciee bAnE «hee ee Oa 
Purple. Bee. iene deeeasid nes ohi5 Cente 19 
Purple Hee yi. sues eile cele sales otis 27 
Purple Hee Pea em iee ie s welhe oe Sapeene 17 
Purple Egg... oss eeeeseesecees na el t aaoee 
[talian, Prunes sc stk vines eee oie oll apna 
Italian Prune isc ced caveat es store sian Bebe me's) 
Italian’ Pruneyy vias: soso t ft uel eee pat ot 
Italian Prune...... SAS ed «cle: 6k 0 bie ange 
Harly/ Prowse es cndee ces ese Swiciete init , 13 
Urple Meo ea aes sand sa tle aentceniag 14 
Purple Eggt...... isi sth a-0i6 wrens o Meee 8 tems 14 
Not budded) focits. is. ce sesh bicesshgee nn 
DUCHBSEIE pis) ose ce sbeid ean isuela pete 15 
Duchess vy-yick@eens et eects ia, 0 6 visas otoneH ee 

+ 

_ 

el eel 

WOIRHWRIwDRwDATTOM 
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Table 11— (Concluded). 
7 I cai a a i 3 q ie 

% 33 
: hr Ko) 

ks Row. | KIND OF STOCK. 5 Variety of bud. ae ee 

: S| Be 
7) A va ii 

V | Angers quince...... Sia arenie We Gh ORAL CHORE Higa cts Ou UE dip tn « Kiatase's tia x a atee 15 i5 
AZ| Duchess”. cSia ic ivoe seces cence s swieles 15 17 
Bal | ANJOU... ccc s cece cece e acne eecwnecnens Meas 3 15 
Bas P/ADIOW | hele t anal bere misve vids o's, e5 wie glee ile, ds 14 16 
BDL ADIOU fos slols caged aie 8 0g, o/eisiele.s'uip'ag’ eid « 14 15 
BASU PATIOU hinds pics aun,s gatiud Cie Senay ag cw vies 15 17 
Cal | Flemish Beauty............eceeeeeeess 15 | 16 
Ca2 | Flemish Beauty..... Mala aaaly faite ale sachs 4 15 14 
COL.) Blemish Beauty: isi cis yn dbsdere deeiss «bo 'e6 15 | 16 
Cb2 | Flemish Beauty.............. ce atte vibe 15 
DB DUCHESSHAS Ik ccaaie a slieied ba ale els ait s.5 8 ahs 15 

DUE W AN FOU ane e Mu elWaldeatieis tela (eters Rvinisiais, Weta’ 14 
PED ACAD TOUS Misia ere side a oes ube Mirae wie aetna peers 15 

. DEN iO UO ULE GL, ariaiete stare ole aia ecelaviote aes ais erent gimalel art 
WIE French pear.......cese5. DESIMDUCKESS HH a5 aire ssi vucteuss vidticokiab tare 58 

PT Ts AE VOT aia acer dll ada teins dp tel sta een cane ove Malet grater eared 59 
DLL iM PlSmush BGAUGMS. «sues « ceirelslel ens Be a 58 
DEVE WW NOt DU ediwi ie Save sicielsicicrpiawialats ken persis] bs sews 

LTP reneh pear oo... 2g see 5 Cal j« Plomish Beauty...) i. .eetesaassapen st 59 | 
Cas!) Memish) Beawtyees 60) 60) Meas Saat ae 64 | 
Chi) Hlemash) Baby sia sic diss colocae's lee aes 59 | 
Cs Me MUISDY BGR. 5), s)c.s ie sare t cong blatoe ove aes 62 | 

VIII | French pear.............. BBL RM POU ov vlad cata Os os luca crein’s Wawa eG 63 | 
; PRES MATION tats tsidlsimale' se vate Wiehe wolslot anys sett ps 61 | 

gs BUR ATIOU AA Ca as alginate caso aang a hvdiewtelalere ohelets 59 
Gi ES DeHA TOUT g tp aitialeaa cals eciacetsl oth ceienars aldial clans Py, 62 

PAPA DOOM 6655.5) ses eey Fy Wie CRS Sh ioe Ua didiuiere elu pida pine earn art Huey fs 
ABS HP DUCDESS iia Reiots wile lp chnriemriey sieve boats rate Ape 
AGL DUCHESS fo can aa asides aw ass els a dee iene a 
ADS A. DUCHESS iy iars eis deere bet. Ga, eeale aeiletaie.t | 12 

4 Ty AGO eit ol cse erate Ca Weisiargaidd cio. 0e nlehiveredtn ede f 
Baer WAU sia aa dire mld samiese a cca wake «alate ete 12 12 
BDL AD TOM Iie crete sinistral esas sis Hie'ale s Medal ace oe 13 9 
EF HW AITIOU Seles cre raiata ered: areca elstens o aiatbce, aWeyabe, slat 14 9 
Oali Plomish Beauty. this dn saiaauss © eee 16 8 
Ca2 | Flemish Beauty 11 
Cb1 | Flemish Beauty 13 

‘ Cb2 | Flemish Beauty 13 
e it DUCTOSS iso date a teil ae ca hie aidee came nes 0 

EEO INTO ee retains wag ele cutud or urahip tole telat 0 
III | Flemish Beauty “0 
EVs IR NOG:DUAdE the tee are © ooh Vie eben ans 62 

X | American pear........ Gos Tih DiICbesss cia sackler een via eh ae 3 
ED MGA TE OUEST irre Bien ty Lina aredenn’oiproctirg en lave Rrarelave oop 5 

III | Flemish Beauty 2 
EVI WIN OU DUGAER! Panne cae oa kc eee tla oars fale 202 

XI | American pear..... ee i Cal | Flemish Beauty 10 
Ca2 | Flemish Beauty 11 
Chi) Rlemish: Beauty oe kei ctindise ues oiniate 10 
Cb2 | Flemish Beauty 11 

XII | American pear ........... ASEM RAV SOLE Na ss 2.4'e'alnc do niece gale ATES eNO lee Mtatls neta e 13 
Bet WAI OUT poi iaralnip es eure diy avetstaaiel oar Bleck a eke oats 8 

/ SOE ACA ZYIOLES .Nty a nlatyys os niu canner e SRE RRL Ne ors Los 10 
Be ATOM rc ete: Mens ala ai amen l iy) 17 

XII |} American pear........... GL UCR ORS: io co: ibe 11 6 gas maleaaineina cn elbis 21 
Ty UE 6) 2 We Le Pach aan 33 
ADL NP DUCHOSS | Stila sheee Waa a wae get : 16 
ADA RIN TCH EA Gs jccieaiela'e ore balpale maar seater 418 oh ve 47 14 

XIV | American applet..... ee 
XV | American ee: oe Se 
XVI | French applet............ 
XVII } French applet............ 
XVIII } French apple seedlingst.. 

_ XIX | French pear seedt........ 
: XX | Peach seedlingst......... 

XXI | French pear...........66 ABLE DIGHESSS Fhe atin jets ma ceca e At ae) AR 53 | 39 
j BRS TPL ROSS fi si<'ov poesia am we OS dinlas ¢ Cale ve 46 | 37 

AbT)) Duchess scl .. Geis Ree Me tere eee 31 48 
AbS Ay Dnohegs | Eee ved adie aN oe 0 eR RY Se 

Dein * Should have been Flemish Beauty — mistake of budder. 
arn t+ + As no disease appeared in the apple buds, data is not valuable. 

_leudded; peach showed no disease; none of pear seed germinated. 
Apple seedlings were not 
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Soil, stocks and buds.— The soil upon which the nursery was planted i is con- an , 
sidered by practical nurserymen as well suited to the growing of plums and vat 

cherries, but as lacking somewhat in the qualities which go to make up the — 

best soil for pears and apples, being of insufficient depth and a trifle too light. 

Immediately previous to the experiment the soil had been planted to corn, but ule 

what fertilizers had been used, if amy, and what crops were grown anterior to — ' 

that season, I have not been able to ascertain. No fertilizer was applied before f : 

putting in the stocks, and the only treatment the soil received was a dressing — 

in November and December of 1891, of thirty-three wagon loads of well-rotted _ 

barnyard manure from the Station manure. platform, evenly distributed a 

between the rows. : Re. ts ae i 
The stocks were furnished by various nursery firms, as stated in a previous — 

article,* and the different lots were of apparently equal vigor —first grade, — F a 

with the exception of American pear stocks, which, owing to the lateness of & % 

the season, were third grade. In the planting, which was done between the | 

dates of April 27 and May 3, care was taken that each stock was firmly ‘ 

pressed into the soil. Stocks of the same kind, from different nursery firms, — as 

were thoroughly mixed together. In all respects the normal nursery "methods — * a 

were followed out as nearly as possible. The budding was done on the dates 

above recorded by two experienced budders employed by the Station. The ts an 

scions for cherry, pear and apple buds were cut from trees growing in the . py 

nursery rowst of Selover and Atwood. Plum scions were furnished by Max- Se 

well & Bros., from their bearing orchard. a 

Treatment with fungicides.— Only the two well-known fungicides, ammoni- re 

acal solution of copper carbonate and Bordeaux mixture were used. The 
formule used in 1891 were those in common use throughout America. The ay i 

Bordeaux mixture was diluted in the treatments for 1892, and prepared after er Na 
the manner first proposed by Dr. G. Patrigeon.t - eS aS ee 

The formule are given below: we Ye 
x j ‘ 4 

aa Ry , 

<i Ammoniacal solution of copper carbonate, formula used in 1891. aay is 
an, 

Five ounces of cupric basic carbonate (copper carbonate) dissolved ine 

ammonia (three to four pints of 26° B.) and added to fifty gallons pict 

water. Care was taken that all the carbonate was dissolved in the ammonia, 
enough being added for the solution. eae 

Ammoniacal solution of copper carbonate, formula used in 1892. 

Bordeaux mixture, formula used in 1891. 
ie 

Six pounds of cupric sulphate (copper sulphate or bluestone) disse yeu ‘in yaa 

twelve gallons of water. Four pounds of stone lime slaked in a small quantity fk 

* Bull. No. 3, Div. Veg. Path., p. 57. 2 

+ A practice much in vogue among nurserymen, but ies et not founded upon a inowisdeele ie 

of the laws governing bud variation. The,selection of buds from individual bearing trees es TE 

known vigor and productiveness is insisted upon by the best cultivators. ye: 

+ Patrigeon,G. Revue Viticole, Journ. d’ Agric. Pratique, 1890, t. I, 54e année, p. TOL. a 
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of water and made. up to fitee ‘or four gallons of thin milk. The ae was ie 

added slowly to the cupric sulphate and the whole made up to twenty-two 

e am . mi 
ged Bordeaux mixture, formula used in 1892. 

2 Die pounds cupric sulphate dissolved in fifteen gallons of water. Two 

eeunids Rhode Island stone lime slaked in small quantity of water and made : 

up to five gallons. The lime was added slowly to the cupric sulphate, testing 

_ the mixture frequently during the addition with a few drops of a concentrated i Me 

" , solution of potassium ferrocyanide (yellow prussiate of potash) and ceasing the = 

addition of the lime when no red color was given to the drops of the ferro-— a 

_ cyanide. For convenience this may be called a sixty-gallon formula, as it 
. _ requires that amount, of water to contain as much copper sulphate as the ; % 

XS ‘standard strength, viz., six pounds. Lak: 

The treatments were pat: in 1891, about three weeks after planting, when 
bg the first leaves were nearly three-fourths grown. The dates upon which the 

: . applications were made were May 21, June 3, June 24, July 9, July 24, August. eS 

8, and August 28. As indicated above in the plan, half of each section was 

treated three times. Those treated three times were sprayed on the first par Pe, 

dates mentioned. va 

_ In 1892, the treatments were begun on May 26, when the leaves had attained 

rin full size, and the first appearance of the disease was observed. The dates of 

_. treatment are, May 26-27, June 15-16, June 23, July 6-7, July 21, and August 5.. 

Kh In order to apply the mixture more thoroughly the spray was passed rapidly 

_ over the plants and the operation repeated after the first spraying had dried.* 
L ~ This method insured as near a complete coating of the fungicide as possible, — 

and it was found that the Bordeaux mixture of this weak strength adhered with 

_ remarkable tenacity, being plainly visible twelve weeks after application.+ %y 

- Care was taken to spray the under side of the leaves on the cherry and plum | 

stocks, but pear, quince and apple stocks were sprayed from above. re 

_ The treatments of 1892 were not continued so late in the season as those of 

1891, and the different sections received respectively five and six sprayings, 

fic er instead of three and six as in 1891, Those receiving five sprayings were treated 

on the first five dates mentioned above. The actual amount of the fungicides as 

. used will be of little value in estimating the quantities that will be necessary 

in treatments on a large scale, but, for the convenience of other experimenters, ? | 

“e _it may be roughly estimated to equal three and one-half to four and one-half 

- gallons of solution per 1,000 one-year-old stocks and proportionately more for 

_ budded stocks. By one-year-old stocks is meant stocks previous to budding, ye 

ae peat ‘The spraying was done with a W. & B. Douglass ‘‘Perfection” knapsack =~ 

sprayer, which proved moderately satisfactory, although ahand-wheelmachine —_— 
a 

is pronid undoubtedly have been better. es 

47 Bike ae vik ie ey 

a r wee * * Suggested first by N. A. Cobb, Dialogue concerning the manner in which a poisonous spray 

it does its work in RT or checking blight. Agricultural Gazette, N. S. Wales, vol. Do tae 
: uf O VR 

. } 

ae mer? 779-786. Be 
y 4 These double sprayings were made on the first, fourth, fifth and sixth treatments only. G 
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PLATE 20. 

24. 

25, 

28. 

* All plates are reproduced from photographs taken eight feet from the stocks 0 on September a 

29 and October 11. 

New Yorke AcriguituraL ExPermMEnt Station. 

J 

‘ - Description oF Priavres.* 

French pear stocks, planted in 1891 and treated seven times with 

Bordeaux mixture, full strength; left unbudded in the fall and 

treated six times with Bordeaux, one-third strength, in 1892. These 

could properly be called three-year-old seedlings. Situation of 

stocks, Row VIII, east end. 

. French pear stocks, similar to those in Plate 20, but without treat- 

ment either in 1891 or 1892. Situation of stocks, Row VI, 

east end. Showing defoliation caused by Entomosporiwm., 

. French pear stocks, similar to those in Plate 20, but treated seven 

times in 1891, and six times in 1892 with ammoniacal solution. 

Situation of stocks, Row VIII, near center. 

. Angers quince stocks, planted as cuttings in 1891, and treated 

seven times with Rordeaux full strength the first season, left 

-unbudded in the fall, and treated six times with Bordeaux one- — 

third strength in 1892. These could properly be called three- 

year-old cuttings.. Situation, Row V, near east end. 

Angers quince stocks, similar to those in Plate 238, but without 

treatment either in 1891 or 1892. Situation, Row V, east end, 

one rod east of those in Plate 23. Showing defoliation by 
Entomosporium. Risers 

Windsor ‘‘ buds,” on Mahaleb. The Mahaleb stocks were treated 

seven times in 1891 with Bordeaux mixture, and the ‘‘ buds” 

were treated six times in 1892 with Bordeaux one-third ses}. 

Situation, Row I, near west end. 

. Windsor ‘‘buds,”? on Mahaleb. Similar to ttioge in Plate 25, but. 

untreated both in 1891 and 1892. Situation, Row 1, near east 

end, showing defoliation by Cylindrosporium. 

. Early Prolific ‘‘ buds,” on Myrobolan. The Myrobolan stocks were ~ 

treated seven times in 1891 with Bordeaux and the ‘‘ buds” were 

treated six times with Bordeaux one-third strength in. one. . 

’ Situation, Row III, west end. 

Early Prolific ‘‘ buds,” on Marianna. Similar to those in Plate a7 he 

but untreated both in 1891 and 1892. (The difference of stocks — 

upon which budding was done made no difference as regards 

the leaf-blight; hence the fact that the ‘‘buds” in Plate 27 were — 

on Myrobolan stocks and in Plate 28, were oh Marianna does not 

affect the comparison.) Situation, Row IV, east end. 



Pear LEAF-BLIGHT. 

French pear stocks. Treated with Bordeaux mixture, (Fairchild.) 

PLATE 20. 
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Pear LEAF-BLIGHT. 

French pear stocks. Untreated. 

Fairchild.) 
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PEAR LEAF-BLIGHT. 

Treated with Ammoniacal solution. 

PLATE 22. 

(Fairchild.) 

French pear stocks. 
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Quince LEAF-BLIGHT. 

PLATE 24. 

(Fairchild.) 

Untreated. 

Angers quince stocks. 





) ild (Fairch Treated with Bordeaux mixture. 
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PLATE 26. CHERRY LEAF-BLIGHT. 

Windsor, buds’0n Mahaleb stocks. Untreated. (airchild.) 
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LEAF-BLIGHT OF PEAR SEEDLINGS. 

An extended experiment with pear seedlings in the seed-hed 

was carried on in 1892inco peration with Prof.S. A. Beach, the 

botanist-of the New York State Agricultural Experiment Station. 

_ This experiment was designed to test twenty-five preparations, most 

_ of which were new, with a view of ascertaining their value as pre- 

 yentives of leaf-blight. These preparations were carefully com- 

pounded at the Department, the best theoretical proportions being 

worked out by laboratory experiments. . 

Compounds of copper, iron and zinc were employed, each 

1,000 parts of water used being calculated to have in it one 

part of copper, two parts of zinc, or two parts of iron, according 

to the metal forming the base of the preparation. The metals 

_ were present in the mixtures only as compounds. It should be 

understood that the term “mixture” is here used to designate 

the whole preparation as thrown upon the plant, and consisted 

in each case of the insoluble compound of copper, iron or zinc 

suspended in the water holding in solution the soluble salt of 

the alkali used. The following is a list of the various mixtures 

with their formulae. In all cases when not otherwise stated the 

_ two ingredients were simply dissolved each in one quart of water 

and poured together, the quantity being then made up to one 

- gallon. 

I. Basic cupric acetate mixture: 

‘Basic cupric acetate (refined powder).............. grams 11.90 

Wet up as a thick paste and allowed to stand twenty-four hours 

- or more before dilution in one gallon (3,783 grams) of water. 

i 2, Copper borate mixture: 

Poupric sulphate (bluestone) ...........0.056..084 grams 14.90 

Meodiim porate (borax)... 0.0.66... be eee cece ces grams 16.39 
Re ee eS gallon 1.00 

A -- 3. Copper basic carbonate mixture: 

Cupric sulphate (bluestone) ..............0.-..4.. grams 14.90 

Sodium carbonate (sal soda)...................05. grams 14.90 

TE re MMna WR a Rwy Sailers ea eo eb gallon 1.00 
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4. Ammoniacal copper carbonate solution : 

Cupric basic carbonate (copper carbonate) ......... grams 7.03 ~ 

Water (added to make the carbonate into a thin 

DAO) ES Fo NU ite ee punt RAR Cen beck erecta ee ane ne en c. c. 50.00 | 

Aqua ammonia 26 B. (stronger water of ammonia), c. ¢. 150.00 

Af Tie) eae RUA PLIEMR TONEY Oe ROM WADA Saye GSS, gallon 1.00 — 

The carbonate wet up with water is allowed to stand a few 

minutes to become thoroughly wet before the ammonia is added. 

5. Cupric ferrocyanide mixture: | 

Cupric sulphate (bluestone) ...............00 cece grams 14.90 

Potassium ferrocyanide (yellow prussiate of potash), grams 22.35 
PV ILC BRS Ned ey duis thie: atid ive Pitch BSL CaS poe atte a gallon 1.00 

6. Cupric heart black mixture : Ned 

Cupric sulphate (bluestone) .................0.040% grams 14. 90 

Potassium hydrate (caustic potash) ............... grams 14.90 

VIET 0G ssi. Hs eho diy ehoakle aly y ieteele Ale tales « Gia toes ec gallon 1.00 

(The cupric sulphate and potassium hydrate are dissolved each 

in one quart of water, and after mixing are allowed to stand — 

until black before diluting.) 

7. Cupric hydroxide mixture :* 

Cupric sulphate (bluestone) ............0cceeeeeee grams 14.90 

Potassium hydrate (caustic pray ay cos Soe grams 29.80 © | 

Waller see melee ii i 4 Ane Cet eee gallon 1.00 

Prepared as No. 6, but put on before turning black. 

8. Cupric hydroxide mixture :* | 3 : 

Cupric sulphate (bluestone) ........ de ee “grams 14.90 

Potassium hydrate (caustic potash)............... grams 26. 82) 8 

VA TOR Wai) ve idk 0 alee a eave Bate Utes oe gallon 1. 00. ia 
i 

Prepared precisely as No. 7. 4 
hy 

* These two mixtures do not differ essentially, because of a miscalculation in the amounts of — he 

KHO added. Intended to have been 14.90: 7.45 not 14.90: 29. 80, and 14.90: 8.27 not 14.90: 26.82. 
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9. Tricupric orthophosphate mixture : 

: Cupric sulphate (bluestone) ................. .... grams 14.90 

(Toe SSS 7 Ta ae dl crams 26.07 

NN oe ey eee cit oc te Sale de -dy Ra ean gallon 1.00 

10. Cupric polysulphide mixture: 

Cupric sulphate (bluestone) .................0..-- grams 14.90 

Potassium sulphide (liver of sulphur)............. grams 14.90 

LOT Bree iaircats eae Mach Aimer igteg cena gallon 1.00 

Ir. Copper sucrate mixture: 

Cupric sulphate (bluestone) ..................... orams 14.90 

ME tn IL Raia’, wa aisine ache ye cca ks grams 14.90 

Potassium hydrate (caustic potash)............... grams 14.90 

\y 2a Se Baie pe Weer use Ns eben arya tig al 4 gallon 1.00 

(The cupric sulphate and sugar are added together in one 

quart of water and brought to boiling; then the potassium hydrate 

dissolved in one pint of water is added and the whole made up 

to one gallon.) 

12. Copper silicate mixture: 

Cnprie sulphate (bluestone) ............. Ng ebariarat a orams 14.90 

Sodium: silicate (water glass)................0.66. grams 44.70 

eee ss... “iO 7 IPN 2 JS eRe EO Ir gallon 1.00 

13. Cupric sulphate, ammonia and soap mixture (soap eau 

celeste) : 

Cupric sulphate (bluestone) .............5.0.065. grams 14.90 — 

Aqua ammonia (ammonia water 26 B.).......... Cay Ge 15 

TCS VP TES IID SS a grams 44.70 

PWAUET ee nee here etie teen ee eee eae, allon 1,00 
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The cupric sulphate is first dissolved in water and the ammonia 

added; then the soap dissolved in warm water is 3 a and the — 

solution well mixed. 

14. Cupric oxychloride mixture (form A): 

Cupric sulphate (bluestone) ..................04% grams 14.90 

Chioride sof Time: \. ie OE ae grams 29.80 

RV PAET ed cslcon's iso’ bya vn iesni eco aitalie "ete alte te saita tel oa a Oht Stee eaten gallon 1.00 

15. Cupric oxychloride mixture or B —Tribasic): 

Cupric sulphate (bluestone) s/o... Sak Ae crams 14.90 

Unioride of: lime’ ie skeet OO ae ee grams 21.28 

EVV AOR ES ues a olin Ja) alle orn, whe ea veneie laliere ete vee ene attts haan gallon 1.00 

16. Copper sulphite mixture: 

Cupric sulphate (bluestone) ...............0.00 eee grams 14.90 

podiums hyposulphite (. ss blew kale aie oo swe grams 37.25 

PYM ADE i142 oes vetohe lane bela beg be let wiledetags tofes cleats te eee ema gallon 1.00 

17. Ferric chloride and phenol mixture : 

Ferric sesquichloride (iron chloride) .............. grams 36.46 

Phenol :(carbolic acid) :. 0.05 yea grams 36.46 

VILLCTO MM bs eree 5 oad e Ric ares die a abA ByOGd Wibijeuie tole” celeg ean). ache reneianam gallon 1.00 

18. Ferrous ferrocyanide mixture: 

Ferrous sulphate exsiccatus (iron sulphate, dried).. grams 22.94 © 

Potassium ferrocyanide (yellow prussiate of potash), grams 45.88 

Water tee Real ey an ene ee ee gallon 1.00 — 

19. Iron borate mixture: 

Ferrous sulphate exsiccatus (iron sulphate, dried).. grams 22.94 : 

Sodium. borate (borax) (fst 3.60. eee eae eee grams 91.76 

RIV STIOT eaten nia is'is. ole aie spnieiarokeuete lale, 07 seis sata aea Ee eneLs kietete gallon 1.00 

20. Ferric hydrate mixture: 
: 

Ferrous sulphate exsiccatus (iron sulphate, dried). grams 22.94 — 

Potassium hydrate (caustic potash) .............. grams 11.47 

WV AUER Fyne ci oh ad oft hay sinh ate ANE Ce ator otto fe ee gallon 1.00 
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21. Iron sulphide mixture: 

‘Ferrous sulphate exsiccatus (iron sulphate, dried)...grams 22.94 

Potassium sulphide (liver of sulphur).............. grams 91.76 

a aoa RRR Se PC gallon 1.00 

22. Zinc borate mixture: 

EE ie RUSTON IR As Sa grams 33.36 
Sodium borate (borax) ........ UT Put ae ane ak foes erams 33.36 

EEE ie es eave cin ae cleeree ny aCaey gallon 1.60 

23. Zinc ferrocyanide mixture: 

MM yee deel. Ee a grams 33.36 
Potassium ferrocyanide (yellow prussiate of potash), grams 66.72 

Ee ae AR SOR a tial Mae eating gallon 1.00 

24. Zinc silicate mixture: 

ITE 0h s6 ch) old uw ola sale ith 0) ays s! Fin obsha'€ w vet) « ats grams 33.36 

Sodium silicate (water glass) ....... AVICEAL eae grams 58.38 

ME ui wie sialic « du Celbipie ibe eye ete tie gallon 1.00 

25. Zinc sulphide mixture: 

Zinc sulphate ....... POAT hes scone rttet caso gee ot grams 33.36 

Potassium sulphide (liver of nt Seer UB aaiel Miata ok grams 66.60 

SE Noa lo) 3 20 Joi a) csc cise ct .e's we'acieieae ee en at oa gallon 1.60 

Six treatments were made with each of the above preparations 

and the effects on the seedlings carefully noted. The leaf-blight 

was present in sufficient quantity to test them thoroughly, and 

without going into details it may be said that only a compara- 

tively small number gave results which would encourage further 

trials. None were. successful in entirely preventing leaf-blight. 

The test points more strongly than ever to the remarkable nature 

of the cupric compound as found present in Bordeaux mixture 

_ ag a preventive of the disease. The details of this test will 

be published in a forthcoming number of the Journal of Mycoloy'y, 

together with full account of the preparation wnd composition 

of the various mixtures. 
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Report of Assistant Horticulturist.* 

This Report treats in a brief manner of the newer strawberries 

tested on the trial grounds of this Station. The older varieties 

are described and reported on in Bulletins Nos. 24 and 36, and 

-Annual Reports for 1889, 1890 and 1891, copies of which can he 

obtained from this Station. roid 

The past fruiting season has been a fairly favorable one. 

Although the yield of fruit in this vicinity has fallen below the 

average of several years, the prices have been kept up by the 

help of a local canning factory that contracts for a large share of 

the products of the surrounding country at a price that well pays 

_ the grower who has from one to ten acres and who is able to get 

_ pickers at fair wages, thus making the market steady throughout 

the season. Reports from other sections of the State show a good 

crop and paying prices, and as the supply to a great extent creates 

‘a demand, there is but little danger of overdoing the strawberry 

business for many years. Of the varieties tested for two or more 

seasons, the Beder Wood leads in productiveness. As reported in 

a previous bulletin the berries of this variety are not of the largest, , 

but hold to a good market size throughout the picking season. The 

- foliage is healthy and the plants multiply by runners rapidly. The 

Greenville follows the Beder Wood in point of productiveness, and 

has the advantage of being larger and would probably sell for 

more per quart than the former. The Burt, which for three years 

gave the best yield of any variety tested, falls this year to third 

place in point of productiveness, and for the first time shows signs 

of disease on its foliage. We should feel at a loss without this 

variety, as it seems to fill the place of the Wilson in more respects _ 

than any other. The Middlefield still holds its own as a fine, 
showy garden variety. Its uniformity of size and shape, its fine 

color and excellent flavor combine to make it a favorite wherever 

grown. The Van Deman, while ripening its first fruits one day 

«©. £. Hunn. 
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. later than the Michel’s Early, ripens a larger part of its crop in 

an extremely short space of time, and on account of its brilliant 

color and firmness, outranks the Michel’s Early as a market berry. 

The Enhance has dropped back for two years to a place among the 

ae 
a4 yy 

eae 
7) pe : . 

medium productive varieties, but comes up to fourth place this 

season, and as its fruits are large, showy scarlet, firm and extra 

fine flavor, it is a variety that should be grown more extensively. © 

The Warfield, Eureka and Haverland are good standard varieties, 

extensively grown by fruit-growers in many sections, and all of 

them prove profitable. 

The seedling strawberry plants resulting from crosses 

made in the Station greenhouse, as mentioned in former 

publications, have many of them fruited this season, and tbe ) 

results far exceed our expectation. A large per cent of these 

seedling plants show in foliage, fruit and lateness of fruiting the 

characteristics of one of the parents, also in some cases the strong 

individuality of the mother plant, in others those of the pollen 

plant. 

The strawberry leaf blight has been very severe this season, 

attacking varieties that have heretofore escaped the ravages of 

this disease, notably the Burt and Haverland. There is no doubt 

of the efficacy of the Bordeaux mixture as a preventive, and we 

now practice and advise others to begin spraying young planta- 

tions as soon as possible after the plants have become established, — 

with Bordeaux mixture half the strength of the old formula, 

i, e., two pounds of lime and three pounds of copper sulphate to 

twenty-two gallons of water. This mixture should be applied 

three or four times the first season and at least twice before fruit- — 

. ing the second season. 

Complaints reach this Station in regard to the ravages of the 

rose beetle, which insect has become a source of considerable loss 

to those having newly set plantations. This is the insect that has 

been so destructive to roses, grapes and other plants. A great 

many remedies have ‘been tried, but without any degree of suc- — 

cess. The following in regard to the life history of this insect 

is copied from Saunder’s Insects Injurious to Fruits: | 

“This beetle, commonly known as the rose-bug, attacks the 

rose, and is also very injurious to the grape-vine, apple, cherry, 
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peach, plum, etc. The body is a little more than one-third of an 

inch long, slender and tapering a little towards each extremity. 

Its color is dull yellowish when fresh, arising from its being 

covered with a grayish-yellow down or bloom and its long sprawl- 

‘ing legs are of a dull pale-reddish hue, with the joints of the 

feet tipped with black and armed with very long claws. The 

down on the body of the bettle is easily rubbed off, producing 

quite a change in its appearance, the head, thorax and under side 

of its body becoming of a shining black. 

“These beetles sometimes appear in swarms about the time of 

the blossoming of the rose, which in the northern United States 

and Canada is usually during the second week in June; they 

remain about a month, at the end of which period the males 

become exhausted, drop to the ground and perish, while the 

females burrow under the surface, deposit their eggs, then reap- 

pear above ground and shortly afterwards die also. 

“Each female lays about thirty eggs, which are buried in the 

earth to the depth of from one to four inches; the eggs are 

about one-thirtieth of an inch in diameter, whitish and nearly 

globular. In about three weeks they hatch, and the young 

larvee at once begin to feed on such tender roots as are within 

their reach. They attain full growth in the autumn, when they 

are about three-quarters of an inch long and about an eighth of 

am inch in diameter, of a yellowish-white color with a tinge of 

blue toward the hinder extremity, which is thick, obtuse, and 

rounded; the head is pale red and horny, and there a few short 

hairs scattered over the surface of the body. In October the 

larva descends below the reach of frost, and passes the winter in 

a torpid state; in the spring it approaches the surface and forms 

. for itself a little oval cell of earth within, which it is transformed 

to a pupa during the month of May. 

“In form the pupa bears some resemblance to the perfect insect, 

and is of a yellowish-white color, its whole body being inclosed 

in a thin film that wraps each part separately. In June this 

filmy skin is rent, when the enclosed beetle withdraws its body 

and limbs, bursts open its earthen cell, and forces its way to the 

surface of the ground, thus completing its various stages within 
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“Although these insects have many natural foes, such as car- 

niverous ground bettles, insectiverous birds, domestic fowls, 

toads, etc., they often need the intervening hand of man to keep 

them within due bounds. When numerous, they may be detached 

from the vines with a sudden and violent jar, falling on sheets 

spread below to receive them. They are naturally sluggish, 

do not fly readily, and are fond of congregating in masses on 

the foliage they are consuming, and hence, in the morning, before 

the day becomes warm, they can be easily shaken from their 

resting places, collected and destroyed. This insect is very 

partial to the Clinton grape, and where this is to be had will con- 

gregate on it in preference to other varieties, a peculiarity which 

may be made use of by planting Clinton vines as a decoy, and 

thus materially lessening the labor involved in the destruction: 

of the beetles.” 

A BRIEF DESCRIPTION OF THE NEWER VARIETIES 

TESTED THIS SEASON. 

Bowman. S.—-Growth stocky; foliage dark green; leaf stalks 

short and stiff; leaves large; fruits medium to large, obtuse conical, 

light-red; flesh light pink, soft; quality fine; fruits Jersey 

Queen type. 

Boynton. P.— Growth vigorous; leaf stalks long, slender; medium — 

green foliage; fruits medium size, dark red, large clusters, soft; 

quality good. 

_ Eclipse (Barton’s). P.—Growth rank; foliage light green; leaf 

stalks long and stiff; leaves large; fruits large to very large, coni- 

cal, rounding in large specimens, dark red, showy, medium firm; 

quality fine. 

Feichts No. 3. P. — Growl vigorous; foliage light green; ica 

medium size, on long slim leaf stalks; fruit stalks long and 

stiff, but not strong enough to hold fruit from ground. Makes a 

moderate number of runners; fruits cubical, large specimens cox- 

combed, average large, bright red; flesh white, firm; quality 

fine. - 

Feichts No. 2. S.— Growth very rank; foliage dark green, new 

leaves lighter, leaves large, deeply serrated, on long stiff leaf — 
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stalks; fruit stalks stiff. Makes runners very freely. Fruits 

obtuse conical average large, bright red; ilesh pink, firm; quality 

extra fine; firm. 

Gov. Hoard. S.—Growth stocky; foliage dark green; leaf stalks 

short, stiff; fruits large and showy, of fine quality. 

Great Pacific. P.— Growth very rank; foliage dark green, leaves 

large on long leaf stalks; fruit held well up by stout fruit stalks. 

Makes a quantity of runners; fruits conical, a large number on 

each truss, bright red, firm, sub-acid, quality good. 

Gillispie. P.— While this variety made a good growth, it threw 

out but few runners; fruit same shape as Haveriand, but with 

longer neck and of lighter color, soft and of indifferent quality; 

Season medium. ; 

Hazelton’s No.4. P.— Growth rank, makes a large number of 

runners; foliage a dark green; fruit staiks short; berries dark 

scarlet of medium size, firm; flavor cid. 

Hatfield. S.— Growth moderate; foliage a healthy green; fruits 

of fair size and pleasant sub-acid flavor. 

Martha. P.—Growth stocky; foliage very dark green; fruits 

dark scarlet of moderate size and of fine quality. 

Laxton’s Noble. S.—Growth-moderate; foliage dark green; 

leaves medium size; leaf stalks slim; fruit stalks short; makes 

very few runners . fruits almost round, very dark red, iarge, soft 

when ripe; quality fine. 

Lovett’s Early. S.—_This is a vigorous growing variety bearing a 

moderate crop of very fine appearing berries, of fairly good 

quality, but soft; not extra early here. _ | 

Mount Holyoke. S.—-Growth rank; foliage light; green; blossoms 

very profusely, but fails to develop over one-half of its crop. 

Shaw. S.—Growth vigorous, but does not make runners freely; 

fruits of good size and fine flavor. 

Piper’s No. 4. S.—Growth low but vigorous; foliage dark green; 
leaves small on short stalks; fruit stalk short, makes a moderate 

number of runners; fruits conical, dull red, medium size, firm, 

of poor quality. 
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Sadie. P.—Growth strong; foliage light green; leaves medium 

size on long stalks; fruit stalks weak and short; fruits average 

small and a large number on each stalk, fine in stool row, obtuse 

conic; color bright red, moderately firm, tart; good quality. 

Saunders. S.—This has the same faults as the Barus. bat has a 

larger fruit. A good home berry. 

Woolverton. S.—Growth vigorous; foliage healthy; fruits of 

medium size; flavor good. 

Walton. P.—Growth moderate; foliage light green; leaves: Bie 

erate size; leaf stalks long and slim; fruit stalks long and stiff; 

makes a moderate number of runners; fruits conical, small | 

to medium size, bright red, soft; quality ood. 

Walden. P.—Growth rank; foliage light green; leaves medium 

size, held on medium leaf stalk; leaf stalks medium length and 

stiff; makes but a moderate number of runners; fruits rounding 

to obtuse, conical, large to very large, color bright red, moder- 

ately firm, quality fine. 

Westbrook. P.—Growth moderate; foliage light green; leaf stalks 

long and slender; leaves large; fruit small, conical, very many 

imperfect berries, tart, quality poor. 

Yale. S.—Growth stocky; foliage light green; leaf stalks short; 

fruit stalks short; fruits obtuse conic, very dark scarlet with 

conspicuous yellow seeds; quality fair; late. 

TABLE No. I— YIELD. 
Date of Date of Length of Yield of 

first first picking fruit in 
bloom. ripe fruit. season. ounces. 

Name of variety. May. June. Days. 

ANAS ELINCO ARO as 9 SCs cin’ aabile VINE GLE ne CRY Fae ee Ae 18 15 15 131 

“AVON CY 30S ir ee ee APR Pani ac hil BUNT NGS Gade hry WY ER, Ch 24. 17 15 248 

CEs [SCs] pn Seg LA MRT CRB. MK a 17 16 6 4 . 

PON OD WV OO fii ti. eins wie Wides AUREEE Oped oe 10 12 18 56% aD 

RFOAG ciel, Cyeltra ah cki oie aay A cle i eS a 21 16 15 182 
PORTROTUBY sa ced! chee Stale a ay ar eckr ema OT PRE LRT a 24 24 8 126 

BAGUIO AS ss the acon eae ge Mae Tee 16 14 1% 61 

Bombers sists venrceday LEICA EE CO RPGR 4 16 17 15 
Bubach . key LIN Dis ae atthe AN ate whe las atthe 20 13 13 

RIED NGA ee es ek TUM late Cowal os eae 20 23 15 

MSO VTIUOU tulsa Xin: shew Oils ta aren De Ne 17 14 13 

REA RHI TN el AC Kyte tis cia: spire hued aan Waited ati 19 23 15 

* Beds in fruiting three years. 
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Date of 
first 

bloom 
Name of variety. May. 

MMRUREE ae, cs cco bce esd cbt Od 17 

at ON oe ee OR 20 

PEIN OND as. cca siek eed e tides 12 

“os nO Bs DS 19 

MRRP We. sis dade eds head bs 16 
PN aie a ov cs ns cig se neives eens 19 

RO sd ic dy fle \u erodes scdeew es 22 

a ok haa eheeletacels a7 

PeESMMRORIRT UOT! 6)ia/..7).6 o's sis's'cae tek o'sel ae g 16 

TR OMICOE Bo i ales Genet oelene lacs 17 

MERE) a OL ey a ba oa wie Ghia ce cc op bee 18 

MRM clone wht S's S's he's wpa wha bk cake 18 

TU 9 3 aE aS ae ey a ay 

Ta RS ae ea er 16 

MEICHIBTING! 20.0. . cecsc Pa AEA Ag: ay aN Bp 10 

Ea Re a Ee ea SU 10 
Felton..... Pr cet ah tt OTL ee ae 18 

BIRR EMO UIN G15 0. weiss oicls cee eaee albbs's 17 

MMM ae a ve vs wa ved way, wee 26 

stu ES AiR ei lant ce es eae 18 

NE fad ois )a) sty s/s Ch viet she wale Soa bea 18 

PU 8S Dl Se Oca Geto oihead scaie 17 

MRM ORIIC Se iyo c'as s 4% ve vals eee hs Raa 

EM igsy oo oda eee bek 17 
RIRINVOELORTON 9... «0 'dy v's 4 Ha ik as crete aie ba 20 

MEER re ON veehia a's oa oa 19 

Ss Ua nae a 17 

Haverland..... . PIR ER lois 'Wiesale: A ebhcta Wile’ shad 11 

UMEOMOIUAUINGS Aor eile Vel ce cvie beep pede s 16 

Hazleton’s No. 4.........:... aU Wins alate i 24. 
MRM TMAT MLS er eieiiireig cys bi'nlats vise 'e ob bey tiast 24 

TIES AE rs Diode ous aha Vic Beldeee 12 

MUON otis 6 ck Side dk as we beeen 16 

Rr Ws A, a cigs cid aseg Suds p wate 17 

SMR NUS Ta wrarataps S's. e)e al ay 6 wns vise 89% oops 17 
oc os lag a's bold odie 0 cde one 17 

RIEEEIR ONAN GG) oon oe Sos as leose be whoo are as 27 

MEMORY AQT. ob. , d tek aa Palen Cie AB 
“Pe 04255) a a 16 

Wseonard’s Seedling 7.0.66). ee eee ee 18 

RMR EAE aE ey so a oa ale ag al aih'vic dice. 9 ee 17 

ou LECTOL AD ORR Oe 0 PR aE OO EE 10 

BPP CUU EP AUAT IVES Und aNd 5 «y's ce aie ain ete e call fhe 16 

BRIE COMING LS thie kiss cc's nels same aks be 17 

MOIS hy che ah al eizioaiais Wie oh ure Ua alee Ss: 17 

Date of 

17 

21 

15 

16 

18 

14 

16 

12 

14 

16 

18 

18 

27 

20 

16 

16 

18 

18 

22 

16 

16 

13 

16 

20 

25 

12 

16 

16 

16 

14 

July 1 

June 12 

16 

15 

16 

14 

15 

16 

17 

17 
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Length of Yield of 
picking fruit in 
season. 
Days. 

11 

13 

15 

15 

-10 

11 

15 

11 

13 

11 

a | 

17 

15 

16 

11 

15 

13 

10 

10 

15 

11 
» 
‘ 

15 
12 
14 
11 
10 
11 
13 
10 
11 
6 

13 
" 

15 
11 
11 
17. 
18 
13 
15 
11 
14 
9 

15 
17 

ounces, 

78 
*81 
#89 
207 
214 
186 
225 
26 

231 
195 
290 
228 
138 
251 | 
139 
185 
44 

#29 
#198 
165 
40 
28 

202 
458 
239 
248 
36 

229 
141 
110 
111 
96 

248 
208 
179 
86 

140 
202 
64 

117 
*160 
244 
128 
276 
189 
811 
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Date of Date rot alan of Yield of 
first first“, picking | fruitin | 

bloom. ripe fruit. - season, ounces, 
Name of variety. “ae May. une; Pen eh ee 

ee Martha... 2.0.6. eee ene eee eet biG te es tee ee +) 18. see 

BOMPRU ANAT VEL W020 csc t ese chee dsc des She ceciene nee 16 
Re SY CIN so is was cues vii sie wo bella sitet 19 15 

Mie Michel’s Marly.......0'¢5 0.4 Page teh Nae eli) 10 
PM MEN COLS oii. ous. oh pice g te oo oe cama 24. 18 
GGG GTS Oa eg Ra Ae 17 23/7) aa 
Teeny, Monmouth... 5... Rr Mea HRC n hs! 15 
eee Mrs, Cleveland «.. 2..i.6<ce 65005 fret en Ma 14 

MRD ROLY OR Os 61. ooo). oy wih tyncie oo safe ee aslo eaee ap oO 16 
: EME ViGINION: ) hc kde Mes A retis Gok hhees Batata Ee 17 oy Rr 

og vwNew Dominion ...........' NS Grats aol shi 18°59 
Pa peumho. 19 Slaymaker. .. i006... 4.06 spss os 19 1455 
eye Onio Centennial 3.00.5. ec ee MEP ae 19 16 
MOWED RL ied es Sava dae fk eee 24 16 
Pe ricilron Clad oc). ea sisc ye abla eulenies Sah EL 14 
dan Gy Retario srs. 6) ain. ah Lh Mics Ratan a ee 18 21 
0 DAS 2 Sec) gil OF ha (sn ae A PO ncaa srg 24. 

BPE 0 5559.5 bes Tag, pooy sow sleb apace bape Ra 19 21 
emer Pa S MOCCIING a's jie wii ews pier a elnies ks 16 14 
Ra wPaper's seedling V0. 0a. eels ai ae ey. 23 
BME bd ak sk Lik ee. wea eben 17 21 

BEING OL POETICS: sco ool seis eens okeles ene 24 25 

POPOL ENO. heyy oa aaa eee cael ue fe ak 10 15% 
BSAC ee itu lie. . s 1 erat laetas tae ena 18 14 
RTO OES Mise k a hike Meow ea ee Riek ea 27 20 
BSc tea ite ote swes tea aia e RUA SP eA Sit 19 22 

Seedling from Crawford ............ se ee RLY 22 
Petey BNO! ne ils c's oe Bie ap Ce 24 16 

ety AAI BNO, (2 is. ojo Py ew teh wale wish Piel 17 19 
Pepaiitiys NOW... ooo vasa c steurp eds nul 16 16 

ie pnuster,Gem.......).: Soule eae te eae aon eA LO 12 

PPM MNSHATDIORS, Sic .i00 45 ecg oie suet eve Ss peeve 2° ):28 18 
RIED A or aes ae Sade ste oe cA A 25 17 

Ee DOV. GC Bossuet. 25). 8... os ete w kee es ee 1 

Strects Seedling...) 00.0. were cee cite De aN 19 
MIR PPACANIOR 2. Lessee gos ea pases 16 16 

EO MEPCTION 7% om biome! vars nats 4 wed pide hwy Chee 12 Bim ie | 

ae AG SEE aE Das ere ae SRE ee 15 tlhe 
meta NValton....).....- asia OL ETAL EERE 17 20 

WAGON. 50.5% 35 sey aoe fie taet 5 ets F Gcles tha tt oe 17 

OWE Sais Thc) Ve HORN Ma a oops eg Fest mnt pi eine amt i ye 

fee. Westbrook .,.... acest h sapted & MBM ged Wahl: Xt 12 
" — Windsor Chief ..:....... BE Or st ar RE eshte F 17 
- Woolverton ......... A Aa ed heed) a0 Tee 19 
RN DIG. ais (Scape ad e's Murdo meen As hs ay eee 30 
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TABLE No. I.— THE MOST PRODUCTIVE TWENTY VARIE- 

TIES IN ORDER OF THEIR PRODUCTIVENESS.. 

Beder Wood. 

Greenville. 

Burt. 

Enhance. 

New Dominion. 

Sov. de Bosseut. 

Lyon’s Seedling. 

Farnsworth. 

Middlefield. 

Warfield, , 

Hulburt. 

Hampden. 

Eureka. 

Phillip’s Seedling. 

Daisy. 

Haverland. 

Crescent. 

Gov. Hoard. 

Great Pacific. 

Viola. 

TABLE No. UI—LIST OF VARIETIES VPLANTED THE 

SPRING OF 1892. 

Accomack. 

Advance. 

Advancer. 

Alabama. 

Allen’s No. 1. 

Allen’s No. 3. 

Alpha. 

Anna Forest. 

Arkansaw Traveller. 

Belle. 

_ Beverly. 

Cameronian. 

Chair’s Favorite. 

Cheyenne. 

Clyde. 

Clark’s Early. (Early Idaho.) 

Crosby's No. 10. 

Crosby’s No. 27. 

Crosby’s No. 91. 

Dayton Early. 

D and D. 

Dew. 

Early Idaho. See Clark’s Early. 

Edward’s Favorite. 

Engle’s No. 1. 

KE. P. Roe. 

Everbearing. 

Gandy Belle. 

Galerson. 

Gen. Putnam. 

Glenfield. 
87 

Hall’s Seedling. 

Holcomb’s Seedling. 

Herbert. 

Jucunda. 

Kinck’s Seedling. 

Latest of All. 

Laxton’s Captain. 

Magnate. 

Muskingum. 

Oregon Everbearing. 

Pawnee. 

Princeton Chief. 

Princess. 

Primate. 

Sandoval. 

Smith’s Seedling. 

Southard. 

Stayman’s No. 3. 

Sunny Side. 

Swindle. 

Thompson’s No. 9. 

Thompson’s No. 60. 

Townsend’s No. 2. 

Townsend’s No. 3. 

Townsend’s No. 9. 

Townsend’s No. 20. 

Townsend’s No. 22. 

Triomphe de Gand. 

West Lawn. 

Wilton. 

Yankee Doodle. 
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RASPBERRIES. 

Several of the new varieties tested here give promise 

of being additions to the popular varieties now in the 

market. Amongst them, the Columbian is probably the best in 

the purple class. This variety resembles in a marked degree 

the Shaffer, and it would necessitate a thorough knowledge of 

each variety for one to distinguish the fruits of them, one from 

fhe other. The growth of the Columbian is, however, more vigorous 

than the Shaffer, and with one season’s test more productive; 

“aS its season is later, it will probahly be a desirable variety 

ito plant with Shaffer, thereby lenythening the fruiting 

season in sections where the latter is grown for canning purposes. 

The originator of the Columbian claims that this variety does 

mot shrink as badly as others in the operation of canning, and is, 

therefore, very desirable for that purpose. It retains its peculiar 

rich flavor when canned, and on the whole, is well worth trial. — 

The Royal Church, as tested here, has many good qualities 

to recommend it. The growth of canes is abundant, the foliage 

a rich dark green: leaves crinkled, resembling very much some 

foreign varieties. The fruits are of large size, quite firm, a beau- 

tiful dark red, and of extra quality. If it proves as productive 

as if gives proniise, it will become a prominent variety. ) 

Cardinal, a Kansas berry, resembles Shaffer in color, but is not so 

yigorons or productive. It may be able to stand extremes of 

weather better than the latter, but longer trial is necessary in order 

to recommend it above other well-known varicties. 

Of the Blackcaps, three seedlings from Uharles Mills, of Fair- 

mount, N. Y., Nos. 1, 7, and 15, each of them a pedigree variety, | 

give promise of being valuable sorts. They are crosses between 
the Gregg and the Tyler. No. 1 yields fruit of good size and quite 

‘firm, but was not extra productive this seasun. No. 7 bears enor- . 

zous berries, jet black, firm as Gregg and same season. This, I ES 

think, will become a valuable acquisition. No. 15 is a very vigorous 

vrower and fairly productive; berries of good size, extra tlayor 

and very sweet. 

9,<% 
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Of the older, well-tested raspberries, the Cuthburt seems to 
be still the most popular and, undoubtedly, will flourish over a 

larger territory than any other productive red variety. The 

Pomona has always given satisfaction here, producing above the 

average, while the berries areiof the largest, bright red and very 

firm. Stayman’s No.5 and Parry’s Nos. 1 and 2 are also good varie- 

ties, and in favorable seasons the Reder, Turner, and Supberb will 

prove profitable. In certain sections the Marlboro is still grown 

with profit. The Muskingum is of the same type as the Shaffer, 

more stocky in growth, and while the yield often excels the 

Shaffer, the fruits are smaller and more liable to crumble. 

In Blackcaps, the Carman still leads as the best early variety, 

with Lovett next, Hilborn and Smith’s Proline being the best for 

the main crop. 

The ten most productive red and yellow raspberries in order 

of their productiveness : , 
* 

Columbian. Parry’s No, 2 
Muskingum, Cuthburt. 

Shaffer. Reder. 

‘Stayman’s No. 5. Caroline. 
Superb. - ‘Golden Queen, 

The ten most productive black raspberries in order of their 

productiveness : 

Hilborn. Lovett. 

Smith’s Prolific. Mills’ No. 15. 

Carman, Farnsworth. 

Spray’s Early. No. 101. 
Mills’ No. 7. Mills’ No. 1. 
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RASPBERRIES —TABLE OF YIELD. 

RED, PURPLE AND YELLOW RASPBERRIES. 
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‘Thompson’s Harly Prolific.......Frsccsveesscescsscescscvecncees 
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Table showing the spring condition of each variety of rasp- 

berry, with the effect of a severe late freeze; also the suscep- 

tibility of the varieties to the attack of anthranose. 

| 

Per cent 
Spring ee fence re uibee Pay cpanel 

Apri after freeze 
of April 21. titucse gr 

Brandywine ............. LEONE SOIR OEE ICC EF Gi vista saree Om coche CU inti erate’s Slight. 
Caroline ...... MU ae ale pies kaon tent Ga kse a Ste CoB ELEN platen ars ak GMa’ Bed BE inde shea Very slight 
Checeinin eee trs sala cog 3a 0 oles ays CR eee jie killed....... TO ise eat ad. 
MMR eT cise clcle yiala's a 1c ve ceed acsiave cerned se TG egies erase tard DUM tanhiine es Slight. 
Crimson Beauty....... EBRD coves era aialcvalsuareatay bie'o,0 Tops killed....... OU euleige aise t Bad. 
Crystal White........ Ah 3 SARs oF Ba aid alae wlohe One-half dead.. DOU eaten tals Bad. 
Oy DS oo AG ORGS ae CR 70 Very bad 
MPERR OS TIRE LOIN AR clove gic ciars ee Wicd Jiecale's aitisicler ctl sieae se Slight. 
EPL EEE Mere ge cle aa) xite bas si 's,0 ow isioido pede a's ole wiaie ois Very slight. 
Lost Rubies ......... HAS ARCA OP MERC: Mare late omeaiatals G Very slight. 
SOU as Re Pres IDET ere ITE slat ba0) 5 sip) s:siacaiein: « @, 0410°% alae ae oie.s! ola ia Slight. 
NIGECMIGROOUEON . 0 .f.065 fae eeeetcsodes Pesta alieTs Slight 
PURO WOOKIRDG w.ccsecsc cue deees ae Rie slptmiacis Slight 
BOERNE LENE US rah es gh wie olelgrd'sis gioie ae SRG Maa x selves sie cums Bad. 
UMTS NUN UMisve IW alesaiste epee! of eo s.siale viele) «le bite eS an teate Bad. 
Orange ........ SEM as Mee hina bke ae aa « 5 siete ara AE Bad. 
Philadelphia TMU eagle) a hy sic eat al aditiet bs alias aesctel 6-35: s\4n6 Slight 
RUMMSM EELS APMC alyiei 0 odie Gapele é wines biog diapacssialews ad. 
Cre IRS CMAPS EES aaa ish < «sale o/c o!e' 9, visa) o sivistatoia ie wn ea bere. ols Very slight. 
UCN mene aie k efalh aa sgt dane e's « oie’ Pe Rae Bad. 

" Reliance.....'...... Drie ahha shelhe iia UNiela aces oly clele ata 0 Slight. 
SRPAAU EE CSTINEINENL te Gate L cies oo, vigrdie\e ais s wciols Oo sis, 0ie eve soiree Very bad. 
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PRPEAR MS UMCEASEEU Es Cin ahs Wi lely ioe ti eic vw ale ola ratient¥ ev sieve Slight. 
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Parry's No. 1.°....... Bad. 
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PEPE VIEIEINCRU NO sige tie Luikie pr sldias oieeib des Gass led way Bad. 

BLACKCAPS. 
DMEM taheh' gi 10 dio, os'0\s, capig. o's. s7a/aieinibrel aie: es eRatte sis Very bad 
Carman ..}.... Se atedete RAS HL AR ie enti g ee a cet hua ad. 
Farnsworth’......... ait ip A aIOTa) TAME Speer ate ete “diuie'f Slight. 
Hilborn..... asteasias 6 4 Bid lakers e broake arate halle whe i rains atti Bad. 
PROMOUUR UEC thi v's 82k Rene © Oe A a si etohah se eas Bad. 
PRIMERA METAB 0), WY ss wide cw'd'e cls lave ec hiaie sieve, ste Simip » Bad. 
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SVD RR als LOLS g hae ae Seen ahhe earsineters Slight. 

- 

F 

po yy 



? 

—- 4, : 9 F = 

694  Reporr or roe Assistanr Horticunrurist OF THE = 

q 
q 

BLACKBERRIES. 

Of the numerous varieties of blackberries tested here for the’ 

past five years, but few have been found that are productive fs 

enough to recommend for. field culture. Among those that have 

given satisfactory yields, the Agawam holds first place, having — 

for several years given a fine crop. Ancient Briton also gives 

good results, while Dorchester and Barnard, two varieties of later 

introduction, are proving to be desirable. The Erie also is worthy 

of more common culture, as its immense, showy fruits will 

realize the highest prices in market. 

On light soil the Snyder seems to thrive and produces a large 

crop of good-sized fruits and is certainly very hardy, but the 

quality of the fruits is inferior. | eh 
7 

CURRANTS. 

The demand for black currants is still on the increase, both - x4 

as to fruit in the markets and plants from nurseries, as con- S 

sumers are beginning to understand the value of them for culinary — 

and medicinal purposes. In the pasi, any variety that was 

black seemed good enough, but now only the best are wanted. 

The Black English, Baldwin’s Black, cr Ogden’s Black Grape will, - ae 

any of them, give good satisfaction. | ; an 

Nothing new in the way of red currants has been tested here 

for a period long enough to give any definite results, although 

several of those under test are highly spoken of. The old 

standards, Fay’s Prolific, Cherry, Versailles and Prince Albert — ; 

are, all of them, profitable varieties and, with White Grape, will — . i 

be a satisfactory collection. es 

on ee ai es 

v 

GOOSEBERRIES. 

This Station has become so well satisied that the culture 
of the gooseberry has a great future, that last spring it imported Am 

187 varieties of English gooseberries in order to become thor- ? . i 

oughly acquainted with the best varieties for market purposes. — a 

Its collection now comprises 220 varieties and a special study “ oe 

will be made of the merits of each as to productiveness. and =e 

liability to mildew. | «aa 
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Of the well-tested sorts described in previous reports, the 
Triumph, Wellingtion’s Glory, Whitesmith and Roesche’s are the 

best of the large fruiting, light colored varieties, with either 

Crystal or Pearl for a smaller fruiting kind, the Crystal being 

exceptionally fine flavored. Of the red fruiting virieties, our 

preference is in favor of the Crown Bob, as the growth of the 

plants is more upright than the Industry, thus being easier to 

spray, and at this Station the fruits of the Crown Bob average 

larger than those of the Industry. 

BEANS. 
Each season a large number of new varieties, or old 

varieties under new names, appear, a few of which excel im 

some localities the older well-tested sorts, but seldom is a variety 

introduced that will supercede the old well-tested varieties, such 

as the Kidney, Refugee, etc. The most noted advance in the: 

improvement of the bean, has been made in the cultivation of the 

dwarf type of the Lima. Of this type, we now have Burpee’s 

Bush Lima and Dreer’s, or Kumerle, Bush Lima, the former 

bearing a fair number of pods, well-filled with large-sized beans 

of true Lima shape, the latter having about an equal number of 

pods, which are quite thick and containing beans of the shape 

of the well-known Dreer’s Improved Lima, a pole bean introduced 

several years ago. The Burpee’s Bush Lima was reported on 

last year as being a valuable variety where the season would be 

long enough to develop all the pods. This year, while the plants 

continued growing for a longer period and the product was 

correspondingly increased, we think that a warmer climate and 

certainly a light soil are the requisites to a profitable yield. The 

Dreer’s Bush Lima, however, seems to adapt itself to this climate 

and although of a more spreading growth than Burpee’s, is a first 

class variety, and we can see no reason why these two varieties 

should not supercede the pole varieties in all gardens. | 

No. of No. of 
pods on beans ina 

4 Beans, yield of varieties. 10 plants. 100 pods.. 

STORIE, EYELET ge lh DA tc wee eg ale 160 ATZ 

mmisurpee’s Saddle Back .............0.000- ise 165 460 

ee se eae hid ui) kd a vce weshiws a 125 372 
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No. of No. of 

Beans, yield of varieties. Splat erodes 

ROOHIG AILS whee deci vote sh suena ue DR eo) Ne Bryans ie 366 

Men COLUSCOT. 2d icin wictetr ere uae aes ests ants 170 530 

PRETHISDNOTE Lie oc dace seis vince bas BL aa EOE nee 162 440 

sath AVR WAAR SO Wi SRR GE RPL He AIT ak 224 . 444 

PETTOC OD: Waxy Sec, on, aa athe Me kt Ana ie 128 404 

ERO MLA TIONG. ils slo uelistinre ve ld aioe tke kas teu a ed eae Ne 210 402 

Burpee Ss) Bush Dini oe ee ae ee oa ee 250 _ 350 

OTOL SESW ETT LaTA, Whit) atte aban ch a aT ee eae 260 400 

Ree: Ward) LM eae. res pet aeeee, gl RaemC lena 275 400 

Peendenson’s! Bush bimieal cs "hs. Soe ee, eae eae 500 268 

Fertilizer experiment with beans. 

ESTIMATED YIELD 
PER ACRE. 

Plat C. FERTILIZER. 

Bushels, | Bushels, 
1891. 92. 

Section 9....... Bone bidek oo) sa coe, Gaeeee Cee en ne ee 18% 2214 
We aii Ola ai eiutenets Sulphate Potash wig lie nae deine casiwiare gouty eles + Nenis dele tigate . 28 27 
eae a Nitrate soda..... Warsed altel acta oheighles RACa a ps outta aneeire aaah eae eee Qe 
RL oie etic aks O) ire) <BR iip! ee oe Bh Sao wn Ay A CRRA) Ak RE He ibs Fy tal ' 2534 2914 
Prt OS ¢ SE ge ea Murisate potash wicca ee dadlga hxiyak \ oo teks C8 Op as tae Renee 2014 RRR 

RORDEAUX MIXTURE USED TO PREVENT POTATO 

BLIGHT. 

Continuing the work of last year, we have satisfied ourselves, 

and a large number of farmers, of the efficacy of Bordeaux 

mixture as a preventive of potato blight, and hope to demonstrate 

the practicability of using this mixture by showing the cheapness — 

of the application and the value of the crop saved. In previous 

writings* it has been suggested that Bordeaux mixture could be 

used in connection with Paris green or London purple, and the tests | 

‘made this year clearly prove the desirability of doing so. When 

oae considers the absolute necessity of fighting the potato beetle 

with one of the arsenites, either in water or mixed with ashes, 
meat a Fe ny 

land plaster or some other like substance, it is evident that if © ie 

water is the agent through which the arsenites are distributed — 

- *Tenth Annual Report, page 487, Bulietin 41, page 46. 

y ‘ 
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the cost of applying Bordeaux mixture is reduced to the 

actual cost of the ingredients and the labor of mixing them. 

As the Bordeaux mixture is simply a preventive and as 

the disease is liable to make its appearance at any time 

when the atmospheric conditions are suitable, it is 1ecommended 

that the application of the mixtiave bezin soon after the vines 

begin to grow, certainly as soon as the usual time for applying 

Paris green. For the first two sprayings the mixture may be 

reduced to one-half the standard strenz-), i. e., six pounds of 

stlphate of copper and four pounds of lime to forty-four gallons 

or water. As four sprayings should usunily be made, it would 

be advisable to make the last two of full streneth, as at the 

time they are usually applied the conditions are generally such 

that if the disease obtains a foothold it quickly spreads over the 

entire field unless the presence of copper acts as a bar to its 

further progress. As mentioned before,* the conditions 

which are favorable to the development of the blight are 

excessive rainfall accompanied by an average temperature of 

less than 75 degrees F.,** conditions which often prevail during 

the month of September. During the past season experiments 

have been made to find some substance? which added to the 

Bordeaux mixture would cause it to adhere to the 

foilage, thus lessening the number of times necessary to spray, 

and it was found that when soap was added to the Bordeaux 

mixture applied to beans as a preventive of the bean anthrac- 

nose,§ the result was that the mixture spread in a _ thin 

film over the leaf surface and remained visible for weeks 

after the application was made. The amount of soap 

used was, in this case, one pound of bar soap dissolved in but 

water and added to eight gallons of the mixture. 

M. Girard, a French scientist, recommends the use of molasses 

at the rate of five pounds to twenty-two gallons of the mixtures$ 

also in Gardeners’ Chronicle, March 12, 1892, p. 339, is the state- 

* Bulletin 41, page 45. 

** Prof. F. L. Scribner, Tennessee Rep’t, 1889, pp. 34, 35. 

§ Bulletin 48, pp. 314, 315. 

§§ Gard. Chronicle, July 16, 1892, p. 71. 

‘ 88 
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ment that the saccharine copperlime compound (probably the 

same aS above) resists the action. of rains in a remarkable degree. 

These observations show that some substance may proLably be % 

used in the future to obviate frequent spraying. As the cost 

of spraying an acre of potatoes four times will vary with the 

mode of application and the cost of labor, the following table 

(No. 1) will enable one to estimate. the expense. It will be- 

understood that there is a vast difference between the cost of 

applying the mixture with a sprinkling pot or with am automatic 

pump. Our estimate is based on labor at one dollar and thirty- Be 

five cents a day, using a knapsack sprayer and Vermorel nozzle, 

spraying two acres a day and using about ninety gallons of — 

mixture per acre. The first two sprayings will not require this 

quantity of liquid if economy is used in applying it and the latest 

improvements in nozzles used. In treating large plantations the — 

cost can be reduced very materially if a geared pump is used with — 

horse power or increased to an unprofitable amount if applied 

with a watering pot in a wasteful manner. The copper sul — 

phate can be bought by the quantity for about six cents per ~— 
Fe See re pound and the lime for about one-half cent per pound. It will 

be seen that Table No. 1 gives an estimate of about six dollars 

per acre, for four sprayings. Other investigators have estimated — Rua % 

the cost at from five to ten dollars, always with results that oh Ba 

more than compensate for the outlay. The Vermont Station 

saved in 1890 the enormous amount of seventy-nine bushels 

per acre, by two sprayings.* The Rhode Island Station increased 

the crop the same year forty-eight per cent. The results 

obtained at this Station for the past two seasons confirm 

the results of others and justify the statement that those who | 

lose a crop of potatoes through neglect to spray simply broaden 

the avenue towards profit for the grower who practices spraying. — . 

Table No. 2 gives the results of an experiment in spraying on a ia 

one-half acre plat of one variety of potatoes. Each row both 

treated and untreated ran the full length of the plat causing 

equal conditions as to soil for both treated and untreated vines. eS. : 

Every fifth row of this plat received four sprayings between July 4 ci 

* Vermont Bulletin No. 24, p. 29. § Third Annual Report R. I. Station, p. 145, 
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second and September twenty-first. By referring to this table it 

_ will be seen that the sprayed portion contained nearly 1,000 more 

merchantable tubers per acre than the untreated portion with 

_ practically the same number of small tubers. This is at variance 

~ with the results obtained here last year and at other Stations in 

humerous tests, in which cases the larger yield was obtained 

by the increased size of tubers and not by the larger number of 

merchantable tubers. ‘These results, however, do not affect the 

commercial aspect as an increase of forty bushels as shown by 

Table No. 2 well pays for the outlay of from five to eight dollars. 

The United States Department claim to have had has as good 

results with Bordeaux mixture used at half strength as with 

full strength, but the results obtained at this Station favor the 

use of the full strength mixture for the last two sprayings. 

: 

Table I.— Showing cost of spraying per acre. 

Oh Gy Sa « 

| af | 33 | 8 | 
: Aaa | SS. lo ER hs 

aa eo ans a 
77) o A ie i ° a, & 

: , pHa | #8 | 2 1 °8 
eee) 3 r= = | 

z ea] 4&2 cs 
S ci MN ds Ba 

First spraying with Paris green ............seeeseeereeceecneceenees $0 7 $0 08 88 * 
mecond Sorayimeg with Paris Zreen..w... cece ss veccscescccdoerocsceves 72 08 88 * 
Third spraying with Bordeaux, full strength .........cceeeeeen rene 1 54 16 88 ass 
Fourth spraying with Bordeaux, full strength............ceeesuees 1 54 16 88 75. 

| Je ae eS 

PROLAMUCOME Sth ers, «/aiaia els sala’ forstarstwilcle sip Apia kie'SMi aisieisiGe Sip's Wiand Apts $6 50 

Table II. 

A ia | a ; ne 
& Xs a mn 

ee, | 232 | 3E | Ee ~ = 

2a5 | o3% | 28 | a5 
(3) fam 0) 3) wm = ‘On s) 

as | Fos | 26 | Pe 
5 Ap a n 

re ee OR ERAS 
Ree prayed, Ve LOWS. .... 0.0.0. 6..0sscesessacsccdevdessedcens 3,725 | 1,466 | 1,880] 238 

'. Estimated yield of tubers per acre............. cs cece ceeeee 14.900) bose id ee T BQO inte acm s 
Estimated yield of pounds per acre ........ cscs cececenecvee| sovevers By SOO oli ve tele ate 940 
Estimated yield of bushels per acre.........ccccseceeesevne| sovevens 19634 |...... 1534. 

AMET OMLOUEDCCIU LOWS 6 o.c.50 bs pieces scien scdels dan deisieeacise ce 9,745 | 3,225 5,227 6081. 
Estimated yield of tubers per acre..........eccecceeeseeees AS O20) hare sees BAO ieee 

_ _ Estimated yield of ees DOT ACLE Mae ne crepe Hecate die n atanis pteveras lie sueteroeeleie 42700.) rnttels 960 
1 Estimated yield of bushels per acre............ cece eee eees| ceeevees 15634 | ...... 16 

: Ia UV PMLA) c's vo nay Suan Vuln ap Oe vlc neveled bated |) nmalee as’ 1068's Sans Pe arene 
fs Untreated ET at Gy AI AG IN Ek REA NEPEAN PANO HEE RE 16096 [SiSsceh eae 

Txe Increase by spraying ............ceeceeeeee PER eae aE Ae Aiea 40 bul ocean 

is 
re * The labor to be charged against spraying with Paris green. 



S 

TOMATOES. - 

Table showing the numerical productiveness of each 1 va 

tested in order of their yield: 

Cook’s Favorite. 
Thorburn’s Long Keeper. 
Early Ruby. 

Advance. 
Ten Ton. 

- Mayflower. 
Potomac. 

Money Maker. 

_ Matchless. 

_ Ignotum. 

Dwarf Champion. 
- Baltimore Prize Taker. 

Trucker’s Favorite. 

aaa URee Nae AR Sa ; 

—100- ~ Rurorr or THE = Assteraw Horrionrm 
4 ou . 

POTATOES. 

A list of varieties tested in order of their productivene 

Seneca Red Jacket. Rochester Rose. 
- Restaurant. Vick’s Early. 
Rural New Yorker. Polaris. ‘ 
Monroe Seedling. Snow Drop. 
American Wonder. Negro. 
Summit. Late Puritan. 

_ Fill Basket. New Queen. 
~ Rural Blush. Seneca Beauty. 
- New Queen. Vaughan. 
Chicago Market. Freeman. 

Late Puritan. Harbinger. 
Badger State. White Prize. 
Dandy. Early Puritan. 
Money Maker. Woodbury White. 
Beauty of Hebron. White Superior. - 
Green Mountain. Vick’s Early. | 
Ottawa Rose. Chicago Market. 

Bill Nye. Randall’s Beauty. 

New Jersey. 

Livingston’s Stone. 

Atlantic Prize. 
Horner’s New. 

Turner’s Hybrid. 

Livingston’s Royal “irae 
Logan’s Giant. 
Finche’s Imp. Tree. 
Dwarf Tree. 
Mammoth Prize. 

Ponderosa. 
Station 



METEOROLOGY FOR 1892.* 

The record of all the wind strong enough to turn a vane has 

_ been recorded accurately as to the direction and time. 

The record of sunshine has been continued uniform with the 

first method adopted by Dr. Babcock, and a summary follows 

the record for 1892 showing a comparison of the sunshine for each 

year it has been recorded by the Neggretti and Zambra. instrument. 

The different tables follow in their order: 

* R. D. Newton in charge. 
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