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THE Dairy QUEEN:— 

F’en though thou art of man the servant; the taker from 

him of such treatment as in wisdom or lack of it, he may ac- 

cord thee, the yielder to him in thy maternity of that mystic 

life fluid that sustains him, gives to him his power, and 

makes for his profit and pleasure; the glad recipient of his 

kindness, or the meek object of his untaught abuse. All 

these art thou, yet, to the end of time, thou shalt still rule 

thy kingdom, and that of man’s need, a Queen. 
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INTRODUCTORY. 

But words are things, and a small drop of ink, falling like dew 

upon a thought, produces that which makes thousands, perhaps mull- 

tons, think.—ByRon. 

The world is too large to bring all individuals into that contact with 

their fellow workers whereby each will learn of the other’s needs, and each 

contribute something helpful to the other, except by means of their printed 

words—books. ‘But words are things,” and in the reading—diligently, 

understandingly—we may apply the world’s best thoughts as we will to 

our own profit. 

In this book are the best thoughts of well known and prominent in- 

vestigators and workers in the dairy field. Practical men, every one of 

them, and who speak from the experience that comes of the doing of things 

with their own hands, assisted by habits of study—the scientific spirit that 

prompts the observer to seek into the how and the why of things that the 

world may the better understand, and, understanding, go on to still greater 

achievement. Words are the things that lead to action and actions are 

the expressions of knowledge. Those who put off the acquirement of the 

full knowledge of their industry, will ever be surpassed in their endeavors 

by those who seek the truth that they may know, for with truth abundant 

this is not a time for guessing. 

In this book are expounded no theories. Every author deals with 

facts and takes them first hand. The non-essential things are left out and 

the essential ones simmered down for easy, every day, practical use. It 

is a book of the cow, first, last and in the middle. A book of the cow, the 

calf, the feed, the stable, the pasture, the milking, the care and sale of the 

milk. Much of it is a record of what has been,done with cows, how it was 

done and who did it. Much more of the book tells what can be done by 

you, the reader—the best way to go about it, and what you may expect 

in return for the practical application of that better knowledge in your dairy 

work. 

There is need of better dairying methods. There is need of a general 

awakening to the demands on the dairy and its wonderful possibilities. 

The dairy farmer will find a big profit when he dairies right—when he ap- 

plies true dairy principles as they are here demonstrated in superabund- 

ance of example. 

Applying the right methods doesn’t mean more work for the same 

gain. No one ever lost anything by doing things right—by doing the right 

things at the right time and in the right way. And those things, and that 

» way, is every bit the whole story of what this book endeavors to impress 

and help you to accomplish. 

CuicaGco, Itu., October 1, 1902. 

ill. 



H. B. GURLER. 
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THE NATIONAL DAIRY UNION AND ITS WORK FOR 
THE PROTECTION OF PURE BUTTER AGAINST 

OLEOMARGARINE IMITATION. 

BY CHARLES Y. KNiGHT, SECRETARY OF THE NATIONAL DAIRY UNION, 

EDITOR AND MANAGER OF CHICAGO DAIRY PRODUCE. 

Chicago. 

Farmers who sell milk to the creamery and receive pay therefor upon 

basis of the market price of butter little realize the losses which they have 

incurred as a result of the manufacture and sale of a mixture of lard, tal- 

low and cottonseed oil, known as oleomargarine, but until July 1 of this 

year almost universally sold or served as butter because of the fact that 

it was colored in exact imitation thereof. 

In 1886 this traffic amounted to 21,513,537 lIbs.; in 1894 it had grown 

to 69,622,246 lbs.; in 1900 to 107,045,028 lbs., and during the last fiscal 

year of the existence of oleomargarine artificially colored, the make in this 

country was 123,180,075 lbs.. equal to 2,463,615 fifty-pound tubs, over six 

thousand car loads, or as much oleomargarine as one thousand large cream- 

eries turn out butter. Jn other words, twenty-seven oleomargarine factories 

turned out oleomargarine equal in quantity to 25 per cent. of the butter product of 
all the creameries in the United States ! 

The National Dairy Union was organized for the purpose of fighting 
this fraud. Its officers for the past five years have been: 

PRESIDENT—Ex-Goy. W. D. Hoard, of Wisconsin, editor of Hoard’s 
Dairyman. 

TREASURER—Hon. H. B. Gurler, DeKalb, Ill., owner of ‘‘ Clover Farm,”’ 

author of ‘‘ American Dairying,’’ and whose entire interests are in dairying. 

SECRETARY—Chas. Y. Knight, of Chicago, editor and manager of Chi- 

cago Dairy Produce, a weekly newspaper devoted to buttermaking. 

In December, 1898, the proposition to ask Congress to place a tax of 

10 cents per pound upon oleomargarine, colored in imitation of butter, 

was laid before the dairymen of the country by this organization. The 

work was immediately taken up, and. after more than three years of con- 
-stant effort, the measure was finally passed. Every buttermaker or 

creamery manager knows what the results have been. 

Those most benefited by the work of the National Dairy Union are 

the milkers of cows. Every cent added to the value of butter is a cent 

x12 



Xl. THE CREAMERY PATRON'S HANDBOOR. 

directly into their pockets. The merchant makes as much on butter sold 

at 15 cents as he does on that sold at 25 cents, and the former price re- 

quires less of his capital to handle ; the creamery company is benefited only 

tothe extent of its increased output of butter, which results from driving a 

fraudulent competitor out of the market. It is the farmer who gets nine- 

tenths of any advance in price of butter. 

The object of the publication of this book is two-fold: First, to con- 

vey to the producer of milk information which will aid him to secure 

quality and quantity for his own financial gain ; second, to provide means 

through its sale with which to sustain this organization in its work of pro- 

tecting the dairy interests of this country against competition with fraud- 

ulent substitutes, 

The principal provisions of the new oleomargarine law, which passed 

Congress finally April 29, and was signed by President Roosevelt May 9, 

1902, are that all oleomargarine artificially colored shall pay an internal 

revenue tax of 10 cents per pound, the tax to be paid by the manufacturer, 

and any person who takes uncolored oleomargarine and colors it for the 

use and consumption of others, except his own family, shall be classed as a 

manufacturer and be subject to the 10 cent tax and $600 per year manu- 

facturer's license. 

In 1886 Congress passed a law placing a tax of 2 cents per pound upon 

all oleomargarine, and making provisions for marking, branding, inspection, 

etc. The act of 1902 raised the tax to 10 cents per pound upon all oleo- 

margarine that is colored to resemble butter, and reduced to 7-cent per 

pound the tax on that made in the color of the natural fats of which it is 

composed. The law of 1902, therefore, is really an amendment to the law 

of 1886. As amended by the recent act, the full oleomargarine law is as 

follows : 
Be it enacted by the Senate and House of Representatives of the United States of America in 

Congress assembled, ‘hat for the purpose of this act the word ‘* butter’’ shall be understood to 

mean the food product usually known as butter, and which is made exclusively from milk or- 

cream, or both. with or without common salt, and with or without additional eoloring matter. 

SEc.2. That for the purposes of this act certain manufactured substances, certain extracts, 

and certain mixtures and compounds, including such mixtures and compounds with butter, shall 

be known and designated as “ oleomargarine,” namely: All substances heretofore known as 

oleomargarine, oleo, oleomargarine oil, butterine, lardine, suine, and neutral; all mixtures and 

compounds of oleomargarine, oleo, oleomargarine-oil, butterine, lardine, suine, and neutral; all 

lard extracts and tallow extracts; and all mixtures and compounds of tallow, beef-fat, suet, lard, 

lard-oil, vegetable-oil, annatto, and other coloring matter, intestinal fat, and offal fat made in 

rela eb or semblance of butter, or when so made, calculated or intended to be sold as butter or 

or butter. 
Src. 3. That special taxes are imposed as follows: 

Manufacturers of oleomargarine shall pay six hundred dollars. Every person who manu- 

factures oleomargarine for sale shall be deemed a manufacturer of oleomargarine. 

And any person that sells, vends or furnishes oleomurgarme for the use and consumption of 

others. except to his own family table without compensation, who shall add to or mix with such oleo- 

margurine any artificial coloration that causes it to look like butter of any shade of yellow shail also be 

held to be a manufacturer of oleomargarine within the meaning of said Act, and subject to the 

provisions thereof. 

Wholesale dealers in oleomargarine shall pay four hundred and eighty dollars. Every 

person who sells or offers for sale oleomargarine in the original manufacturer's packages shall 

be deemed a wholesale dealer in oleomargarine. But any manufacturer of oleomargarine who 

has piven the required bond and paid the required special tax, and who sells only oleomargarine 

of his own production, at the place of manufacture, in the original packages to which the tax- 

paid stamps are affixed. shall not be required to pay the special tax of a wholesale dealer in oleo- 

margarine on account of such sales. 

Retail dealers in oleomargarine shall pay forty-eight dollars. Every person who sells oleo- 

margarine in less quantities than ten pounds at one time shall be regarded as a retail dealer in 
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oleomargarine. And sections thirty-two hundred and thirty-two, thirty-two hundred and thirty- 
three, thirty-two hundred and thirty-four. thirty-two hundred and thirty-five, thirty-two hundred 
and thirty-six, thirty-two hundred and thirty-seven, thirty-two hundred and thirty-eight, thirty- 
two hundred and thirty-nine, thirty-two hundred and forty, thirty-two hundred and forty-one, 
and thirty-two hundred and forty-three of the Revised Statutes of the United States are, so far as 
applicable, made to extend to and include and apply to the special taxes imposed by this section, 
and to the persons upon whom they are imposed; Provided, That in case any manufacturer of 
oleomargarine commences business subsequent to the thirtieth day of June of any year, the 
anecial tax shall be reckoned from the first day of July in that year, and shall be five hundred 
ollars. 

Provided, further, That wholesale dealers who vend no other oleomargarine or butterine except 
that upon which a tax of one-fourth of one cent per pound is imposed by this Act, as amended, shall 
pay two hundred dollars; and such retail deaiers as vend no other oleomargarine or butterine except 
that upon which is imposed by this Act, as amended, a tax of one-fourlh of one cent per pound shall 
pay six dollars. 

Src. 4. That every person who carries on the business of a manufacturer of oleomargarine 
without having paid the special tax therefor, as re\uired by law. shall, besides being liable to the 
payment of the tax, be fined not less than one thousand nor more than five thousand dollars; and 
every person who carries on the business of a wholesale dealer in oleomargarine without having 
paid the special tax therefor, as required by law, shall, besides being liable to the payment of the 
tax, be fined not less than five hundred nor more than two thousand dollars; and every person 
who carries on the business of a retail deaier in oleomargarine without having paid the special 
tax therefor, as required by law. shall, besides being liable to the payment of the tax, be fined not 
less than fifty nor more than five hundred dollars for each and every offense. 

Src. 5. That every manufacturer of oleomargarine shall file with the collector of internal 
revenue of the district in which his manufactory is located such notices, inventories, and bonds, 
shall keep such books and render such returns of material and products, shall put up such signs 
and affix such number to his factory, and conduct his business under such surveillance of officers 
and agents as the Commissioner of Internal Revenue, with the approval of the Secretary of the 
Treasury, may, by regulation, require. But the bond required of such manufacturer shall be 
with sureties satisfactory to the collector of internal revenue, and in a penal sum of not less than 
five thousand dollars; and the sum of said bond may be increased from time to time and addi- 
tional sureties required at the discretion of the collector or under instructions of the Commissioner 
of Internal Revenue. 

Src.6. That all oleomargarine shall be packed by the manufacturer thereof in firkins, tubs, 
or other wooden packages not before used for that purpose, each containing not less than ten 
pounds and marked, stamped, and branded as the Cemmissioner of Internal Revenue, with the 
approval of the Secretary of the Treasury, shall prescribe; and all sales made by manufacturers 
ot oleomargarine and wholesale dealers in oleomargarine shall be in original stamped packages. 
Retail dealers in oleoma ‘garine must sell only from original stamped packages in quantities not 
exceeding ten pounds, and shall pack the oleomargarine sold by them in suitable wooden or 
paper packages, which shall be marked and branded as the Commissioner of Internal Revenue, 
with the approval of the Secretary of the Treasury, shall prescribe. Every person who knowingly 
sells or offers for sale, or delivers or offers to deliver, any oleomargarine in any other form than in 
new wooden Or paper packages as above described, or who packs in any package any Oleomargarine 
in any manner contrary to law, or who falsely brands any package or afltixes a stamp On any 
package denoting a less amount of tax than required by law, shall be fined for each offense not 
more than One thousand dollars and be imprisoned not more than two years. 

SrEc.7. That every manufacturer of oleomargarine shall securely affix, by pasting, on each 
package containing oleomargarine manufactured by him, a label on which shall be printed, 
besides the number of the manufactory and the district and State in which it is situated, these 
words: ‘‘ Notice—The manufacturer of the oleomargarine herein contained has complied with 
all the requirements of law. Every person is cautioned not to use either this package again or 
the stamp thereon again, nor to remove the contents of this package without destroying said 
stamp, under the penalty provided by law in such cases.’’ Every manufacturer of oleomargarine 
who neglects to affix such label to any package containing Oleomargarine made by him, or sold or 
offered for sale by or for him, and every person who removes apy such label so affixed from any 
such package, shall be fined fifty dollars for each package in respect to which such offense is 
committed. 

Src. 8. That wpon oleomargarine which shall be manufactured and sold, or removed for con- 
sumption or use, there shall be assessed and collected a tax of ten cents per pound, to be paid by the 
manufacturer thereof; and any fractional part of a pound in a package shall be taxed as a pound; 
Provided, When oleomargarine is free from artificial coloration that causes it to look like butter of any 
shade of yellow said tax shall be one-fourth of.one cent per pound. The tax levied by this section shall 
be represented by cowpon stamps: and the provisions of existing laws governing the engraving, issue, 
sale, accountability, effacement and destruction of stamps relating to tobacco and snuff, as far as 
applicable, are hereby made to apply to stamps provided for by this section. 

SEc.9. That whenever any manufacturer of oleomargarine sells, or removes for sale or 
consumption, any oleomargarine upon which the tax is required to be paid by stamps, without the 
use of the proper stamps, it shall be the duty of the Commissioner of Internal Revenue, within a 
period of not more than two years after such sale or removal. upon satisfactory proof, to estimate 
the amount of tax which has been omitted to be paid, and to make an assessment therefor and 
certify the same to the collector. The tax so assessed shall be in addition to the penalties 
imposed by law for such sale or removal. 

Sec. 10. That oleomargarine imported from foreign countries shall, in addition to any 
import duty imposed on the same, pay an internal revenue tax of fifteen cents per pound, such 
tax to be represented by coupon stamps, as in the case of oleomargarine manufactured in the 
United States. The stamps shall be affixed and canceled by the owner or importer of the oleo- 
margarine while it isin the custody of the proper custom-house officers; and the oleomargarine 
shall not pass out of the custody of said officers until the stamps have been so affixed and can- 
celed, but shall be put up in wooden packages. each containing not less than ten pounds, as 
prescribed in this Act for oleomargarine manufactured in the United States, before the stamps are 
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affixed; and the owner or importer of such oleomargarine shall be liable to all the penal pro- 
visions of this Act prescribed for manufacturers of oOleomargarine manufactured in the United 
States. Whenever it is necessary to take any oleomargarine so imported to any place other than 
the public stores of the United States for the purpose of affixing and canceling such stamps, the 
collector of customs of the port where such OleoOmargarine 1s entered shall designate a bonded 
warehouse to which it shall be taken, under the control of such custom officer us such collector 
may direct; and every Officer of customs who permits any such oleomargarine to pass Out of his 
custody or control without compliance by the owner or importer thereof with the provisions of 
this section relating thereto sha!l be guilty of a misdemeanor, and shail be fined not less than one 
thousand dollars nor more than five thousand dollars, and imprisoned not less than six months 
nor more than three years. Every person who sells or offers for sale any imported oleomargarine. 
or oleomargarine purpoiting or claimed to have been imported, not put up in packages and 
stamped as provided by this Act, shall be fined not less than five hundred dollars nor more than 
tive thousand dollars, and be imprisoned not less than six months nor more than two years. 

Sec. 11. That every person who knowingly purchases or receives for sale any oleomargarine 
which has not been branded or stamped according to law, shall be liable to a penalty of fifty 
dollars for each such offense. 

Sec. 12. That every person who knowingly purchases or receives for sale any oleomargarine 
from any manufacturer who has not paid the special tax shall be liable for each offense to a 
penalty of one hundred dollars, and to a forfeiture of all articles so purchased or received, or of 
the full value thereof. 

Sec. 13. That whenever any stamped package containing oleomargarine is emptied, it shall 
be the duty of the personin whose hands the same is, to destroy utterly the stamps thereon; and 
any person who wilfully neglects or refuses so to do shall for each such offense be fined not 
exceeding fifty dollars,and imprisoned not less than ten days nor more than six months. And 
any person who fraudulently gives away or accepts from another, or who sells, buys, or uses for 
packing oleomargarine, any such stamped package, shall for each such offense be fined not exceed- 
ing one hundred dollars, and be imprisoned not more than one year. Any revenue officer may 
destroy any emptied oleomargarine package upon which the tax-paid stamp is found. 

Src. 14. That chere shall be in the office of the Commissioner of Internal Revenue an analytical 
chemist and a microscopist who shall eac be appointed by the Secretary of the Treasury. and 
shall each receive a salary of two thousand five hundred dollars per annum, and the Commissioner of 
Internal Revenue may, whenever in his judgment the necessities of the service so require, employ 
chemists and microscopists, to be paid such compensation as he may deem proper, not exceeding 
in the aggregate any appropriation made for that purpose. And such Commissioner is authorized 
to decide what supstances, extracts, mixtures, or compounds which may be submitted for his 
inspection in contested cases are to be taxed under this Act; and his decision in matters of taxa- 
tion under this Act shall be final. The Commissioner may also decide whether any substance 
made in imitation or semblance of butter, and intended for human consumption, contains 
ingredients deleterious to the public health; but in case of doubt or contest his decisiun in this 
class of cases may be appealed from to a buard hereby constituted for the purpose, and composed 
of the Surgeon-General of the Army, the Surgeon-General of the Navy, and the Commissioner of 
Agriculture; and the decisions of this board shall be tinal in the premises. 

Snc. 15. That all packages of Oleomargarine subject to tax under this Act that shail be 
found without stamps or marks as herein provided, and all oleomargarine intended for human 
consumption which contains ingredients adjudged, as hereinbefore provided, to be deleterious to 
the public health, shall be forfeited to the United States. Any person who Shall wilfully remove 
or deface the stamps, marks or brands On packages containing Oleomargarine taxed as provided 
herein shall be guilty of a misdemeanor, and shall be punished by a fine of not less than one 
hundred dollars nor more than two thousand dojlars, and by imprisonment for not less than thirty 
days nor more than six months. 

Sec. 16. That oleomargarine may be removed from the place of manufacture for export to a 
foreign country without payment of tax or affixing stamps thereto, under such regulations and 
the filing of such bonds and other security as the Commissioner of Internal Revenue, with the 
approval of the Secretary of the Treasury may prescribe. Every person who shall export oleo- 
margarine shall brand upon every tub, firkin, or other package containing such article the word 
“oleomargarine,’’ in plain Roman Jetters not Jess than one-half inch square. 

Src. 17. That whenever any persor engaged in carrying On the business of manufacturing 
oleomargarine defrauds, or attempts to defraud, the United States of the tax on the oleomargarine 
produced by him, or any part thereof, he shall forfeit the factory and manufacturing apparatus 
used by him, and all oleomargarine and all raw material for the production of oleomargarine 
found in the factory and on the factory premises. and shall befined not less than five hundred 
dollars nor more than five thousand dollars, and be imprisoned not less than six months nor more 
than three years. 

Sec. 18. That if any manufacturer of oleomargarine, any dealer therein or any importer or 
exporter thereof shall knowingly or wilfully omit. negleet, or refuse to do, or cause to be done, 
any of the things required by law in the carrying on or conducting of his business, or shall do any- 
thing by this Act prohibited, if there be no specific pen.ilty or punishmont imposed by any other 
section of this Act for the neglecting, omitting, or refusing to do, or for the doing or causing to be 
done, the thing required or prohibited. he shall pay a penalty of one thousand dollars; and if the 
person so offending be the manufacturer of or a wholesale dealer in oleomargarine, all the oleo- 
margarine Owned by him, or in which he has any interest as owner, shall be forfeited to the 
United States. 

sSEc. 19. That all fines, penalties, and forfeitures imposed by this Act may be recovered in 
any court of competent jurisdiction. 

SeEc. 2U. That the Commissioner of Internal Revenue, with the approval of the Secretary of 
the Treasury, may make all needful! regulations for the carrying into effect of this Act. 

Sec. 21. That this Act shall go into effect on the ninetieth day after its passage; and all 
wooden packages containing ten or more pounds of oleomargarine found on the premises of any 
dealer On or after the ninetieth day succeeding the date of the passage of this. Act shall be deemed 
10 be taxable under section eight of this Act, and shall be taxed, and shall have affixed thereto 



THE NATIONAL OLEO LAW. XV. 

the stamps, marks, and brands required by this Act or by regulations made pursuant to this Act; 
and for the purposes of securing the affixing of the stamps, marks, and brands required by this 
Act, the oleomargarine shall be regarded as having been manutactured and sold, or removed from 
the manufactory for consumption or use, on or after the day this Act takes effeet; and such stock 
on hand at the time of the taking effect of this Act may be stamped, marked, and branded under 
special regulations of the Commissioner of Internal Revenue, approved by the Secretary of the 
Treasury; and the Commissioner of Internal Revenue may authorize the holder of such package 
to mark and brand the same and to affix thereto the proper tax-paid stamps. 

AN ACT to reduce the revenue and equalize the duties on imports, and for other purposes. 
* * * * * * * * 

Suc. 41. That wholesale dealers in oleomargarine shall keep such books and render such 
returns in relation thereto as the Commissioner of Internal Revenue, with the approval of the 
Secretary of the Treasury, may, by regulation, require, and such books shall be Open at all times 
to the inspection of any internal revenue officer or agent. 

* * * * * * * * 

Src. 53. That all special taxes shall become due on the first day of July, eighteen hundred 
and ninety-one, and on the first day of July in each year thereafter, or on commencing any trade 
or business on which such tax is imposed. In the former case the tax shall be reckoned for one 
year; and in the latter case it shall be reckoned proportionately, from the first day of the month 
in whieh the liability to a special tax commenced to the first day of July following. Special tax 

' stamps may be issued for the months of May and June, eighteen hundred and ninety one, upon 
payment of the amount of tax reckoned proportionately under the laws now in force, and such 
stamps which have been or may be issued for the period ending April thirtieth, eighteen hundred 
and ninety-one, may, upon payment of one-sixth of the amount required to be paid for such 
stamps for one year, be extended until July Ist, eighteen hundred and ninety-one, under such’ 
regulations as may be prescribed by the Commissioner of Internal Revenue. And it shall be the 
duty of special tax-payers to render their returns to the deputy collector at such times within the 
ealendar month in which the special tax liability commenced as shall enable him to receive such 
returns, duly signed and verified, not later than the last day of the month, except in céses of 
sickness or absence, as provided for in section three thousand one hundred and seventy-six of the 
Revised Statutes. 

That all articles known as oleomargarime, butterine, imitation process. renovated or adulterated 
butter, or imitation cheese, or any substance in the semblance of butter or cheese not the wsual product 
of the dairy and not made exclusively of pure and unadulterated milk or cream, transported into any 
State or Territory or the District of Columbia, and remaining therein for use, consumption, sale or 
storage therein, shall, upon the arrival within the limits of such State or Territory or the District of 
Columbia, be subject to the operation and effect of the laws of such State or Territory or the District of 
Columbia, enacted in the exercise of its police powers, to the same extent and in the same manner as 
though such articles or substances had been produced in such State or Territory or the District of 
Coiumbia, and shall not be exempt therefrom by reason of being introduced therein in original packages 
or otherwise. 

RENOVATED AND ADULTERATED BUTTER AMENDMENT. 

Sec. 4. That forthe purpose of this Act ‘*‘ butter’’ is hereby defined to mean an article of 
food as defined in *‘ An Act defining butter, also imposing a tax upon and regulating the manufac- 
ture, sale, importation and exportation of oleomargarine,’’ approved August second, eighteen hun- 
dred and eighty-six ; that ‘*adulterated butter’’ is hereby defined to mean a grade of butter pro- 
duced by mixing, re-working, re-churning in milk or cream, refining or in any way producing a 
uniform, purified, or improved product from different lots or parcels of me!ted or unmelted butter 
or butterfat. in which any acid. alkali, chemical or any substance whatever is introduced or used 
for the purpose or with the effect of deodorizing or removing therefrom rancidity, Or any butter or 
butterfat with which there is mixed any substance foreign to butter as herein defined, with intent 
or effect of cheapening in cost the product, or any butter in the manufacture or manipulation of 
which any process or material is used with intent or effect of causing the absorption of abnormal 
quantities of water, milk or cream ; that ‘* process butter’’ or ‘*- renovated butter’’ is hereby de- 
tined to mean butter which has been subjected to any process by which it is melted, clarified or re- 
ied ae made to resemble genuine butter, always excepting ** adulterated butter’’ as defined by 
this Act. : 

That special taxes are imposed as follows: 
Manufacturers of process or renovated butter shall pay fifty dollars per year and manufac- 

turers of adulterated butter shall pay six hundred dollars per year. Every person who engagesin 
the production of process or renovated butter or adulterated butter as a business shall be con- 
sidered to be a manutacturer thereof. 

Wholesale dealers in adulterated butter shall pay a tax of four hundred and eighty dollars 
per annum, and retail dealers in adulterated butter shall pay a tax of forty-eight dollars per an- 
num. Every person who sells adulterated butter in less quantities than ten pounds at one time 
shall be regarded as a retail dealer in adulterated butter. 

Every person who sells adulterated butter shall be regarded as a dealer in adulterated but- 
ter. And sections thirty-two hundred and thirty-two, thirty-two hundred and thirty-three, thirty- 
two hundred and thirty-four, thirty-two hundred and thirty-five, thirty-two hundred and thirty- 
six, thirty-two hundred and thirty-seven, thirty-two hundred and thirty-eight, thirty-two hundred 
and thirty-nine, thirty-two hundred and forty. thirty-two hundred and forty-one, and thirty-two 
hundred and forty-three of the Revised Statutes of the United States are, so far as applicable, 
made to extend to and include and apply to the special taxes imposed by this section and to the 
persons upon whom they are imposed. 

That every person who carries on the business of a manufacturer of process or renovated 
butter or adulterated butter without having paid the special tax therefor, as required by law, shall, 
besides being liable to the payment of the tax, be fined not less than one thousand and not more 
than five thousand dollars ; and every person who carries on the business of a dealer in adulterated 
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butter without having paid the special tax therefor. as required by law, shall, besides being liable 
to the payment Of the tax, be tined not less than fifty, nor more than five hundred dollars for each 
offense. 

That every manufacturer of process or renovated butter or adulterated butter shall file with 
the collector of internal revenue of the district in which his manufactory is located such notices, 
inventories, and bonds, shall keep such books and render such returns Of material and products, 
shall put up such signs and affix such number of his factory, and conduct his business under such 
surveillance of officers and agents as the Commissioner of Internal Revenue, with the approval of 
the Secretary of the Treasury, may by regulation require. But the bond required of such a manu- 
facturer shall be with sureties satisfactory to the collector of internal revenue, and in a penal 
sum of not less than five hundred dollars ; and the sum of said bond may be increased from time 
to time and additional sureties required at the discretion Of the collector or under instructions of 
the Commissioner of Internal Revenue. 

That all adulterated butter shall be packed by the manufacturer thereof in firkins, tubs, or 
other wooden packages not before used for that purpose, each containing not less than 10 lbs. and 
marked, stamped, and branded as the Commissioner of Internal Revenue, with the approval of the 
Secretary of the Treasury, shall prescribe; and ail sales made by manufacturers of adulterated 
butter shall be in original stamped packages. 

Dealers in adulterated butter must sell only original or from original stamped packages, and 
when suc? original stamped packages are broken the adulterated butter sold from same shall be 
placed in suitable wooden or paper packages, which shall be marked and branded as the Commis- 
sioner of Internal Revenue, with the approval of the Secretary of the Treasury, shall prescribe. 
Every person who knowingly sells or offers for sale, or delivers or offers to celiver, any adulterated 
butter in any other form than in new wooden or paper packages as above described, or who packs 
in any package any adulterated butter in any manner contrary to law, or who falsely brands any 
package or affixes a stamp on any package denoting a less amountof tax than that required by 
law, shall be fined for each offense not more than $1,000 and be imprisoned not more than two years. 

That every manufacturer of adulterated butter shall securely affix, by pasting, on each pack- 
age containing adulterated butter manufactured by him a label on which shall be printed, besides 
the number of the manufactory and the district and State in which it is situated, these words: 
*“* Notice.--That the manufacturer of the adulterated butter herein contained has complied with all 
the requirements of law. Every person is cautioned not to use either this package again or the 
stamp thereon, nor to remove the contents of this package without destroying said stamp, under 
the penalty provided by law in such cases.” Every manufacturer of adulterated butter who neg- 
lects to affix such label to any package containing adulterated butter made by him, or sold or 
offered for sale for or by him, and every person who removes any such label so affixed from any 
such package shall be fined $50 for each package in respect to which such offense is committed. 

That upon adulterated butter, when manufactured or sold or removed for consumption or 
use, there shall be assessed and collected a tax of 10 cents per pound to be paid by the manufac- 
turer thereof. and any fractional part of a pound shall be taxed as a pound, and that upon process 
orrenovated butter, when manufactured or sold or removed for consumption or use, there shall be 
assessed and collected a tax of one-fourth of One cent per pound, to be paid by the manufacturer 
thereof, and any fractional part of a pound shall be taxed as a pound. The tax to be levied by 
this section shall be represented by coupon stamps, and the provisions of existing laws governing 
engraving, issuing, sale, accountability, effacement, and destruction of stamps relating to tobacco 
and snuff, as far as applicable are hereby made to apply to the stamps provided by this section. 

That the provisions of sections nine, ten, eleven, twelve, thirteen. fourteen, fifteen, sixteen, 
seventeen, eighteen, nineteen, twenty, and twenty-one of *“* An Act defining butter, also imposing 
a tax upon andregulating the manufacture, sale, importation, and exportation of oleomargarine,” 
approved August second, eighteen hundred and eighty-six, shall apply to manufaturers of *‘ adul- 
terated butter’’ to an extent necessary to enforce the marking, branding, identification and regu- 
lation of the exportation and importation of adulterated butter. 

Sec. 5. All parts of an Act providing for an inspection of meats for exportation, approved 
August thirtieth, eighteen hundred and ninety, and of an Act to provide for the inspection of live 
cattle, hogs, and the carcasses and products thereof which are the subjects of interstate com- 
merce approved March third, eighteen hundred and ninety-one, and of amendment thereto ap- 
proved March second, eighteen hundred and ninety-five, which are applicable to the subjects and 
purposes described in this section shall apply to process’or renovated butter. And the Secretary 
of Agriculture is hereby authorized and required to cause a rigid sanitary inspection to be made, 
at such times as he may deem proper or necessary, Of all factories and storehouses where process 
or renovated butter is manufactured, packed cr prepared for market, and of the products thereof 
and materials going into the manufacture of same. All process or renovated butter and the pack- 
ages containing the same shall be marked with the words ‘‘ Renovated Butter”’ or ‘‘ Process But- 
ter”’ and by such other marks, labels or brands and in such manner as may be prescribed by the 
Secretary of Agriculture, and no process or renovated butter shall be shipped or transported from 
its place of manufacture into any other State or Territory or the District of Columbia, or to any 
foreign country, until it has been marked as provided in this section. The Secretary of Agricul- 
ture shall make all needful regulations for carrying this section into effect, and shall cause to be 
ascertained and reported from time to time the quantity and quality of process or renovated but- 
ter manufnctured, and the character and the condition of the material from which it is made. 
And he shail also have power to ascertain whether or not materials used in the manufacture of 
said process or renovated butter are deleterious to health or unwholesome in the finished product, 
and incase such deleterious or unwholesome materials are found to be used in product intended for 
exportation or shipment, into other States, or in course of exportation or shipment, he shall have 
power to confiscate the same. Any person, firm, or corporation violating any of the provisions of 
this section shall be deemed guilty of a misdemeanor and On conviction thereof shall be punished 
by a fine of not less than fifty dollars nor more than five hundred dollars or by imprisonment not 
less than one month nor more than six months, or by both said puuishments, in the discretion of 
the court. 

Sec. 6. That wholesale dealers in 0’eomargarine, process, renovated, or adulterated butter 
shal] keep such books and render such returns in relation thereto as the Commissioner of Internal 
Revenue, with the approval of the Secretary of the ‘'reasury, may, by regulation, require ; and 
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such books shall be open at all times to the inspection of any internal revenue officer or agent. 
And any person who wilfully violates any of the provisions of this section shall for each such 
offense be fined not less than fifty dollars, and not exceeding five hundred dollars, and imprisoned 
not less than thirty days nor more than six months. 

Sec. 7. This Act shall take effect on the first day of July, nineteen hundred and two. 

The following members of the House of Representatives voted for the 

passage of this measure in the 57th Congress. and are therefore entitled to 
the friendship and support of farmers in general : 
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THE PATRON AND THE CREAMERY. 

BY HON. W. D. HOARD, EX-GOVERNOR OF WISCONSIN, PRESIDENT OF THE 

NATIONAL DAIRY UNION AND EDITOR OF ‘‘ HOARD’S DAIRYMAN.”’ 

Fort Atkinson, Wis. 

The real foundation of the creamery business is the patron. The first 

chief care should be to so equip the patron with knowledge and under- 

standing concerning his share of the work that he may make the largest 
profit possible. A very large proportion of the creamery patrons make the 

serious mistake of supposing that their profits must somehow come from the 
creamery end rather than the farm end. They are all the time looking at 

the price paid for making the butter, thinking the great expense lies there, 

This is not true. The real and most serious expense lies at the farm end 

in producing the milk, and getting it to the creamery. There seems to be 

a most serious lack of knowledge and study concerning the best economy 

and methods of producing milk; concerning the right kind of cows that shall 

produce milk in sufficient abundance to make the cost low per cow; concern- 
ing the right methods of field and stable management so that the cow can do 

her best; concerning farm: management in producing the right crops and so 

handling them that they shall stimulate milk secretion to the largest ad- 

vantage; concerning the science of feeding, how to compound a ration that 

is adapted to milk production. All these points require reading and study, 

and every creamery should be a dairy school where the patrons may take 

advantage of their co-operation together to increase their knowledge. 
How many creameries are there of that sort in the country? But very 

few. A prominent creamery company, comprising over one hundred 
creameries, keeps an expert dairy farmer to travel from one creamery to 

another instructing the farmers on all these points to the best of his ability. 

Some of the patrons are quick and anxious to learn. They realize the neces- 
sity of such training and education. They purchase books and papers that 

treat of these questions, and it is a fact that their profits per cow are many 

times greater than those of their neighbors, in the same creamery, who place 

no value on such knowledge and study. But few, comparatively, realize 

the tremendous difference and increase in profits which such intelligence 

brings. 

I will give one illustration taken from the Hoard Creameries at Fort 

Atkinson, Wis. To one patron, who has a herd of nineteen cows, was paid 

1 
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$65 per cow for the year, for the cream in his milk, the skim-milk being re- 
turned to him. The cost of keeping was $35 per cow. This left him a profit 

of $30 per cow. To another patron in the same creamery, was paid $35 per 

cow. The cost of keeping his cows was $30 per cow. He received $5 per 

cow profit. The first patron received six hundred per cent. more of net 

profit than the second man. The milk of both was taken by the Babcock 

test, and the butter of both sold at the same price. This tremendous difler- 

ence in profits lay at the farm end of the business, and not at the creamery. 

The first patron was a reading, thinking man who kept his mind at constant 

study on all the points we have mentioned. The second patron did not 
believe in such things, and he lost $25 per cow for his way of thinking. When 

he came to compare his ideas and methods with the first patron, he made up 

his mind that it did not pay to despise dairy knowledge and a better educa- 

tion in the things that so closely belonged to his business. 

This leads us to suggest that every creamery should prepare a yearly 

report setting forth the name of each patron; the number of cows in his 
herd, and the cost of their yearly keeping; whether a silo was used or not; 

the pounds of milk and the butter yield per cow; the average price at which 
the butter sold for the year, and the amount received in cash per cow for each 

dollar spent in feed. Such a report would show each patron at once just 
what his neighbor’s cows were earning, by which he could compare his own 

work and see whether his ideas were as profitable as they shoald be, or not. 
Such a system of reporting would act as a great stimulus to thousands of 

dairy farmers, and result, we believe, in great benefit to the creamery. What 

every man needs is a comparative knowledge of the dairy facts about him, 

and such a report would yield that knowledge. Shut up within our own 
line fences, we “‘measure ourselves by ourselves,”’ and so continue to confirm 

ourselves in mistaken ideas and methods. © 
As useful as is the creamery, it is productive of some bad effects on the 

minds of certain farmers who patronize it. To illustrate: In 1885, there 

‘were over one thousand dairy farmers in Jefferson County, Wis., who were 

making butter and selling it on commission in Chicago and other cities. 

They were thus brought sharply in contact with the demands of the market, 

and the market was forcing them every day up to a higher and more profit- 

able plane of dairy management. These men were consequently anxious 

to learn all that was necessary to know: about cows and their proper 

handling. Their minds were constantly being broadened and brightened 

by their immediate relation to a very exacting market. 
Now, the creamery has come and, to a-certain extent, has stepped in 

between them and the market, so that they do not as clearly see their own 

responsibility to the quality and price of the butter as they did before. The 
consequence is that many of these men have grown careless and indifferent 

to their own improvement. Their standard of dairy farming has been low- 

ered and they are not as successful handlers of cows as they were in 1885. 

This is a most serious mistake, for every man is in reality just as much 
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responsible for the final result, as he was twenty years ago. This shows 
that the creamery proprietors and managers should make especial effort to 

promote dairy education and knowledge of best methods, in order to counter- 

act this tendency to lax effort. Every patron should look upon his relation 

to the creamery in the light that he is a partner. What is needed in every 

creamery is a strong central tone of public sentiment that shall tend to the 

promotion of intelligence and improvement along dairy lines. 

We believe most thoroughly in the creamery, but we want it to act asa 

stimulant to dairy improvement and progress. There are dangers, as well 

as blessings, in its path. We have seen old dairy districts in the State of 

New York decline in fertility of the soil, and a true spirit of progress among 

its farmers, to the extent that farms that seld for $100 an acre, thirty years 
ago, can be bought to-day for $25 to $30.* This fearful loss came because 

the farmers gave themselves up to indifference as to their own dairy knowl- 

edge andimprovement. A bright, intelligent set of patrons in any creamery 

always insures honesty and good management. Such men will be satisfied 

with nothing less. Dairy education has benefited the creamery operator 

more than the patrons. Consequently the creamery end is kept up square 

with the best modern judgment, to a larger degree than is the farm end. As 

a rule, the buttermaker does his share of the work better than the milk pro- 

ducer. This is because he has put himself in contact with the best modern 

thought on dairy matters to a much larger degree than has the patron. It 

is the patron who really makes the butter; the creamery only separates it, 

and puts it on the market. Certainly there is as great need for sound 

knowledge, intelligent, up-to-date methods and the spirit of true American 

progress among the patrons, as with the buttermakers. 
A broader, more just view of the true relations of the patron to the 

creamery has always resulted in greatly increasing the profits, as well as the 

harmony and success of both patron and the creamery operator. 

‘‘Tet me be no assistant for a state, 

But keep a farm.”—Shakespeare. 



“And joy to him, who o’er his task, 

Remembers toil is nature’s plan ; 

Who, working, thinks—and never sinks 
His independence as a man.” 

— Mackay. 



BUILDING UP A DAIRY HERD, WITH SUGGESTIONS ON 
MIDSUMMER FORAGE CROPS. 

BY PROF. F. C. CURTISS, DIRECTOR AND AGRICULTURIST, IOWA AGRICUL- 

TURAL EXPERIMENT STATION. 

Ames, Iowa. 

The primary problem in dairy progress is the cow. The success of the 
dairy industry in any locality must depend primarily on the dairy cow and 
her ‘management. Marked advance has been made in recent years in 
the improvement of facilities and methods for perfecting our dairy products, 
but the coy is still the source of supply of the raw material. It is the func- 

tion of the creamery and dairy to convert the raw material into finished 

products of the highest degree 
of excellence; but the cow pre- 

cedes the factory. The process 

of butter production supple- 

ments milk production.  In- 

ferior cows mean loss to the 
owner and failure to the fac- 
tory. 

By reason of the improve- 
ments made in creamery 
methods and appliances, the cow 

is a much less important factor 

than formerly in determining 

the quality of the product, pro- 
GOLDIE’S TORMENT. 

Champion Aged Bull at the Iowa and Minnesota State ~*~ : ; : : 
maars: 1900, When 12 Years Old; Also First Prize on vided the milk is obtained in 

I i t Both Fairs. oe 
Benepe 8 wholesome condition. The but- 

termaker is now conceded to have more to do with this than the cow. In 

computing the profit and loss, however, we are compelled to reckon with 

the cow first, last and all the time. In this feature the cow is a greater 
factor than ever before. 

Two years ago I spent a couple of days attending the annual exhibition 

of the Royal Agricultural Society of Jersey Island. This exhibition is a 

Jersey cattle show. All the cattle on the island are Jerseys. As I studied 

my catalogue, I noted the frequency of the occurrence of a particular sire 

5 
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in the pedigrees of the prize winners. I was struck with the uniformity and 

excellency of this bull’s progeny. After the judging was completed, I said 

to one of the judges: ‘Where is this bull, Golden Fern’s Lad?” ‘‘That 

bull,’ said Mr. Nicole, “‘was sold for export to England last year, and the 

cattle interests of the island lost fully £10,000 ($50,000) when he left.”’ 

I there saw one of the most striking demonstrations of the potency and 

value of a superior sire that it has ever been my privilege to witness. This 

strain of blood has since been in universal demand among the best breeders 
of both continents. 

The task of building up a dairy herd whether pure bred or for practical 

production, must begin with the sire. This is the fundamental problem 

of the breeder. . The development of superior herds is generally a record of 
the strength and potency of goodsires. Without thisall other efforts will fail. 

There are but few dairy sires of outstanding excellence, and comparatively 

few among domestic animals of any kind. 
The primary problem and the life long study of the great breeders of 

all times has been a study of sires. Successful sires are more rare among 

dairy cattle than among any other kind of stock, unless it be high speed 

horses. Both are highly artificial creations. Nature’s laws operate with 

less certainty in the more delicately organized animals of nervous tempera- 

‘ment, where excellence depends on performance, than where heredity is 

more a matter of form and substance, as in meat producing animals and draft 

horses. 
There are many qualities to be considered in the dairy sire. These 

qualities are never fully apparent in the animal itself, but must be sought 

and studied in the ancestry. One of the first essentials is a good mother. 

This alone is by no means conclusive evidence of inherited excellence, but 

a sire should never be without a strong line of maternal ancestry. Concen- 
tration of good blood and individual excellence is the surest means of its 

perpetuation. First among the characteristics sought in a good sire ,I would 

look to the head. I presume many will take exception to this and place 

constitution first, but the head reveals constitution, almost as accurately 

as do depth and width of thorax and fullness of heart girth. Next to the 

udder I regard the head as the most expressive character of the dairy cow, as 

well as the chief significance in the dairy bull. 
The more we study the best types of domestic animals and the more 

we study the work and the products of the great breeders, the more we are 

forced to recognize the head as of chief significance in revealing the inherent 

quality and practical value of animal excellence. The head is, in a sense, 

a mirror reflecting all that goes to make up the animal. The successful 

sire must have a bull’s head. It must be strong, masculine, full of character 

and vigor. It must be broad between the eyes and clean cut and well 

defined. The eyes must stand out full and prominent. 

The head is sometimes classed among the points of fancy, but it is more 

than this. It indicates vitality, strength, breed type, and nerve force; all 
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of which are essential to a prepotent sire. A sire must descend from a 
strong line of good ancestors, but he must have more than this, he must 
present unmistakable evidence in his make up of having inherited from these 
ancestors in a marked degree the qualities and characteristics that are sought 
for reproduction. 

Depth and spring of rib, indicating feeding capacity, necessarily rank 
among the characteristics of prime importance in either the sire or the dam. 
There should be no bad udders in the ancestry back of the bull. This is 
one of the first requisites of a good dairy sire. There is now and then a good 
dairy cow with a defective udder; but they are rare and a strictly good, 
well balanced udder is almost aways a certain indication of good perform- 
ance at the pail, no matter what breed or type it accompanies. The men 
who have bred dairy cattle longest and most successfully, are the most exact- 
ing about the udder. 

The dairy sire should always be selected from a cow of outstanding ex- 
cellence and from a long line of such ancestry on both sides. No inherent 
weakness should be tolerated in the ancestors that enter into the pedigree. 
Under no circumstances should a sire be used from a cow having a defective 
udder, or a weak constitution, or a lack of feeding capacity. Among the 
points of excellence sought in the cow, I should place constitution first, 
dairy quality or function, as indicated by the head, udder and form, sec- 

ond; breed type and character, third. It is not well to depart too much 

in either direction from the established standard of size or from the prevail- 
ing or most popular type. Animals of extreme variation are not likely to 

reproduce desirable characteristics. An unusual degree of coarseness can 

better be tolerated in the cow than in the sire. Attractiveness is desirable, but 

style, finish and beauty must not be sought at the expense of utility. The 

tendency to recognize one type for the show ring and another for type utility 

and profitable production, cannot but result injuriously to any breed. It 

is difficult enough to breed domestic animals successfully to one type or 

standard of excellence, instead of striving for two distinct standards. Quali- 

ties that make a cow a profitable producer, should have first consideration 
in building up a dairy herd. These qualities should be carefully and per- 
sistently sought and every possible effort exerted to perpetuate and in- 
tensify them. There are always radical departures from the highest type 

of animals in all classes. This is particularly true in the dairy breeds. 

One of the common and most serious mistakes is made in the 

supposition that animals have excellence because they belong to a particular 
breed or family. There are no dairy herds in existence, no matter how care- 

fully or intelligently bred, that do not need to be rigidly selected, and all 

the culls and inferior animals rejected. There is such a small percentage of 

the males of the dairy breeds used for sires that there is no occasion for 

using any but the best; yet there are many animals used of ordinary 

individual merit and very inferior ancestry. It is better in most cases 
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to use an aged sire that has been tried and proven his merit than an 
untried sire of doubtful prepotency. The greatest problem in breedingis the 

selection of the sire, whether it be for the improvement of a grade herd, or 

the upbuilding of a registered herd of the pure breeds. 

As a rule it is better to breed the cows that make up the dairy herd 

than to depend upon buying them. There are comparatively few good 

dairy cows for sale, and except in case of dispersion sales, the best cows of 

a herd can seldom be bought at a reasonable price. The policy in breeding 
should be to test regularly and reject all that do not measure up to a high 

standard after they have been given a thorough trial. The selection should 

COLLEGE MOORK—SHORTHORN, 

Yearly Butter Record, 474 Pounds; Net Profit, $81.60. 

be based upon actual results at the pail, rather than points of fancy or 

form. It is a pretty safe policy to select cows upon performance. There 

are some exceptions to this rule, but in general the cow that is a good pro- 

ducer will conform closely to the accepted dairy type and form. 

The ideal dairy type and form also admits of considerable flexibility 

and it is not advisable to adhere too rigidly to established: types, provided 

better results could be obtained by a slight departure in some instances. 

The best dairy heifers will,almost invariably come from the very best cows 

of the herd; but it is seldom that all of the heifers from any cow will be good 
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énough to be retained in the herd. The offspring of even the very best bred 
ancestry needs to be subjected to rigid selection. The only way to do this 

intelligently is to actually know what every cow in the herd is capable of 

producing, and to apply the same test to the heifers as soon as they come 

into milk. It is not always advisable to reject a heifer from the results of 

the test made during her first period of lactation. The inferior animals 

of defective udder, or seriously defective form, can easily be culled out. by 

the first test; but those of less prominent defects sometimes need to be re- 

tained longer, and in some instances heifers that promise well during the 

first period of lactation do not fulfill this promise by subsequent development. 

COLLEGE LILY—ABERDEEN-ANGUS. 

Yearly Butter Record, 387 Pounds; Net Profit, $46.16. 

The feeding and general management of a dairy herd are an important 

factor in the results attained by the dairy herd. Excellence of breeding 

and inherited dairy function, may be set at naught by improper methods. 

Many cows never milk well because they never have a chance, and are never 

properly fed for milk production. If the same kindly treatment and con- 

stant attention bestowed upon the dairy cattle of the Channel Islands and 

Holland and Denmark, could be given to the dairy herds of our country, it 

would, in a great majority of cases, lead to double the present production. 

The modern dairy cow is a highly organized, sensitive, and artificial crea- 
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tion. To subject her to lack of feed, exposure and neglect, common in so 

many herds, means a loss of practically all that has been gained by good 

breeding. Feed, comfort, care and breeding combined are the only means 

of bringing our dairy herds to the standard of excellence that must be main- 

tained to make them profitable on the high-priced land of the Mississippi 

valley. 

MIDSUMMER FORAGE CROPS 

FOR THE DAIRY HERD. 

The impression exists in'the minds of some that as farm lands advance 

in value, the pasture and grass lands must largely diminish. 

SYLVIA—RED POLL. 

Yearly Butter Record, 361 Pounds; Net Profit, $34.13. 

The idea that lands become too high priced to grow grass and forage 

products profitably is erroneous. Relief must be sought in better grass 

and more of it, rather than in diminished grazing areas. Grass lands are 

often unprofitable, not because they are high priced but because they 

are neglected. The intensive system of agriculture can nowhere be ap- 

plied with better returns than to the grass lands. The matter of secur- 

ing a uniform supply of good feed for the dairy herd throughout the year 

is of prime importance. Careful breeding and inherited excellence may 

be set at naught by insufficient or unsuitable feed, even for a brief period. 
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The successful dairyman will carefully provide in advance for the feed 

supply during every month of the year. Too frequently provision is made 

only for the winter months. The severest test sometimes comes in mid- 
. summer rather than in midwinter, when the tendency appears to be to 

trust to chance and let the dairy cow take the season’s feed supply as it 

comes. The milk supply of the average creamery falls off more rapidly 

on pasture in ‘“‘dog days’’ than in midwinter. Milk yield lost by the herd 
at any season of the year can never be fully regained. The entire sub- 

' sequent yield during any period of lactation will be mainly governed by 

the extent of the decline during an unfavorable period. The dairy cow 

and likewise the dairy herd that makes the best yield must have no ad- 
verse periods at any time. It is the evenly sustained yield rather than 

the sudden spurt that determines the year’s total. The best record made 

by any cow in the college dairy herd last year, age and all things considered, 

was that of a four year old. Her yield of butter during the first three 

months, beginning April Ist, was 146 pounds, during the second three 

months 109 pounds, during the third, 101 pounds, ard during the last 

three months, 93 pounds, making a total of 448 pounds in twelve months. 

To have allowed this cow through neglect or insufficient feed to decline 
30 or 40 pounds during July and August, would have caused irreparable 

loss and probably cut the year’s record short 100 pounds. Instead of that, 
she was provided with green forage crups and given a moderate grain ration 

and made a net profit of $77.41. 

The first step in providing the summer’s feed supply should be to 

strengthen the pasture. The way to have grass is to let it grow. The 

pasture should never be bare. A rich carpeting of grass conserves moist- 

ure in mid-summer and protects vitality of the plant in winter. It insures 

a constant and economical feed supply. It furnishes the basis of the best 

and most economical ration obtainable. Properly supplemented with 

green forage crops fed in a cool dark stable during the day from July 15th 

to September 15th, giving the cows the run of the pasture only at night, 

pasture grass furnishes the cheapest and best dairy ration the farm affords. 

The problem, as our lands become more valuable, will be not how 

to do with less grass, but how to get more of it. Pasture lands may become 

worn out or more properly what is termed “‘run out,’’ quite as readily and 

completely as tillable lands. No part of the farm will yield better returns 

for careful attention and good treatment than the pasture. Some simple 

experiments conducted in the Iowa College farm pastures have furnished 

striking results in favor of pasture culture. The application of ten quarts 

of clover seed per acre, disced and harrowed into blue grass pasture in 

the early spring increased the yield 65 per cent. over pastures immediately 

adjoining that receiving no treatment. Pasture land thus treated pro- 

duces a heavier, denser growth, and better variety of grasses, and stands 

drouth better and the improvement extends over several seasons. This 

treatment should be alternated with top dressing, applied preferably during 
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the fall or winter, followed with the harrow in the spring. The best pas- 

tures are those that are never disturbed by the plow. The English gar- 

dener’s directions for making a lawn apply to pasture. His instructions 

were to prepare the ground very carefully, sow the seed, and then water and 

mow it, and water and mow it, for 400 years. 

However good the pastures may be, there are times when they must 

be supplemented with forage crops and grain rations to maintain the dairy 

herd in good flow of milk, and the poorer the pastures the greater the 

necessity. The earliest of the green forage crops is rye and it affords a 

generous supply of good feed although it comes at a time when the feed 

BELLE—GRADE SHORTHORN. 

Ten Month's Record, 339 Pounds Butter; Net Profit, $35.40. 

supply is usually quite sufficient for the time being. The use of rye in 

the early spring makes it possible to hold in reserve a larger surplus of grass 

for midsummer. It can be sown in the corn fields after the last plowing 

and in most seasons it will afford a good supply of green feed after the corn 

crop has been secured in the fall. This practice tends to eradicate weeds 

and renovate the soil. 
First among the soiling crops for midsummer and early autumn, I 

would place sorghum. Its hardiness, vigor of growth, abundant yield and 

adaptation to our soil place it among the most reliable and profitable crops 
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of the farm, regardless of drouth or other abnormal climatic conditions. 

Any part of the crop not needed for summer feeding in the green state can 

be cured in the form of excellent winter fodder. It may be sown any time 

after the season opens until as late as August Ist. The latter date is rather 

late, but it may often be sown after a crop of wheat, barley or early oats 

have been taken from the ficld. The yield from the Iowa Experiment 
Station fields has been as high as 29 tons per acre of green fodder and ten 

tons of fairly well cured fodder. About 100 pounds of seed per acre should 

be sown to give the best quality of fodder. The yield is practically the same 

regardless of the quantity of seed sown within the limit of 40 to 120 pounds. 

IDEAL’S PRIDE—AN UNPROFITABLE DAIRY COW. 

Yearly Butter Record, 128 Pounds; Net Loss, $1.07. 

Next to sorghum, as a forage crop for midsummer feeding in Iowa, 

I should place the soy bean. This plant does not yield as heavily as sorghum, 

yet itis a hardy, vigorous grower and has better drouth resisting qual- 

ities. During the intense heat and drouth of the past summer, both of 

these crops stood the conditions perfectly and yielded well. The soy bean 

produces a crop of grain as well as forage. It may be used for green feed 

during the summer months to good advantage, or it may be allowed to 

ripen beans and be thrashed for winter feeding. A good crop yields from 

25 to 30 bushels of beans per acre. It is a rich, highly concentrated feed, 
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and constitutes an excellent adjunct to the ordinary grain ration. One of 

the chief advantages of the soy bean in addition to its drouth resisting 

qualities is that it constitutes a feed very rich in protein. On this account 

it is well adapted to combining with sorghum and our ordinary farm feeds. 

Protein can be produced much more economically by growing soy beans 

than by buying oil meal, bran or cottonseed meal at prevailing prices. Soy 
beans constitutes an excellent feed for the dairy cow or for young and grow- 

ing stock of all kinds. It is also a good fattening ration. On account of 

its high percentage of protein, it is likely to become quite extensively grown 

in the corn belt states, to furnish nutrients required to balance the corn 

crop. 

In considering forage crops either for green or dry feeding, sweet corn 

should have a prominent place. It constitutes one of our best yielding 

and most nutritious feeds for midsummer and early autumn. Sweet corn 

fodder does not keep as well as field corn, but it furnishes an excellent 

substitute for failing pastures after the middle of August until the close 

of the season. The larger growing varieties, such as Stowell’s Evergreen 

are preferable on account of the abundant feed produced. 

A combination of green sorghum, soy beans and sweet corn furnishes 

an ideal soiling crop ration. Add to this from two to four pounds of bran 

or meal per head daily and the milk yield may be well maintained 

during a period when it ordinarily falls off very heavily. Among the gen- 

eral forage crops of the farm, rape is entitled to take rank as one of the best. 

Its utility, however, is principally as a feed for sheep and hogs. Cattle do 

not take to it readily and if dairy cows were forced to use too much of it, 

it would unfavorably affect the quality of the dairy products. 

In order to get the best’ results from any system of feeding or grazing, 

it is neccssary to give attention to the comfort as well as the feeding of the 
cow. Protection from flies and the intense heat is of the utmost importance. 

During the severest heat period, the cows should graze only at night and 

be kept in a cool, darkened stable during the day. ‘This plan has been prac- 

ticed for a number of years with the college dairy herd and there is a marked 

difference between the regularity of the milk yield of the college herd and 

the herds of the patrons of the college creamery. At the approach of cool 

weather, about the middle of September, the herd may be again turned 

out during the day and should be stabled at night as soon as frosty nights 

appear. Next to scant supply of feed, nothing contracts the milk of the 

airy herd lke cold. The cows should be housed in dry, comfortable, 

well bedded quarters in all raw and chilly weather as well as in severe 
winter. 



SELECTION OF COWS. 

BY C. P. GOODRICH, DAIRYMAN, 

Fort Atkinson, Wis. 

The men who attain the highest success in any business always use the 
implements or machines that are best adapted to their business. 

The farmer who makes milk production his business is a dairyman, and 

he needs the best of dairy cows. The best dairy cows are those that will 

return the most value of mill for the food consumed. The dairy cow is a 

machine for converting the forage raised on the farm and perhaps other 

foods into money by producing milk, butter and cheese. 

For the patron of a creamery or maker of dairy butter the best cow is 

the one that will produce the most butterfat in a year for a given amount of 

feed. It is the same with the patron of a cheese factory. 

SELECTING FROM ONE’S OWN HERD. 

For the farmer who has a herd of cows, perhaps a sufficient number to 

stock his farm, his ‘‘selection’’ should commence with his own herd by weed- 

ing out and disposing of his poorest ones. 

‘Many farmers, and, in fact most of them, who are keeping cows have 

some individuals in their herds that do not pay for their feed, and the owner 

does not know it. He has not taken the means to select out those of his 

herd that do pay a profit from those that do not. 

A cow has to be fed a year for which she returns us what milk she gives 

ina year. The only way to tell how well she pays us is to weigh her milk 

every milking, or, at least, at frequent intervals, and test it with the Bab- 

cock test and find out how much butterfat she produces in a year. 

Some may think this involves a great deal of labor, but, with things 

properly arranged, it requires but very little time. With a milk-sheet prop- 

erly ruled, and with the names or numbers of the cows, together with the 

days of the month, placed on it, and a pencil hanging to a string, and a 

spring balance, all conveniently located in the stable where the milking is 

done, the milkers will be able to record the amount of milk each cow gives 

at every milking with the expenditure of but a few seconds of time at each 

milking. Each sheet can be made out for one month. At the end of the 

7 



18 THE CREAMERY PATRON'S HANDBOOK. 

month the figures can be footed up, and at the end of the year one can tell 

the exact amount of milk each cow has produced. 

The testing should be done once or twice a month by testing one day’s 

milk—both morning’s and evening’s milk—because the test of the milk is 

liable to vary from time to time, but a test at stated intervals—say the 

middle of each month—and, taking that for the average of the month, will 

approximate, at the end of the year, very closely indeed ‘to the actual amount 
of butterfat a cow produces during the year. 

Now when the farmer knows—as he ought to know very closely—as any 

good business man would know—the value of the feed his cows consume and 

the value of the butterfat he furnishes to the creamery he can readily knew 

which cows are returning him a profit and which ones he is keeping at a loss. 

It would seem that it ought not to require any argument to convince 

any man of the folly of keeping cows that did not pay in milk for the food 

they consumed, yet some men are constantly doing it and refuse to enlighten 

themselves as to which cows are boarding on them without paying for it. 

I have in mind now a man whom ! had been urging to take this means 

of finding out which cows in his herd were not paying for their keep, and he 

answered me by saying: “I won’t doit. I’m afraid I should find too many 

poor cows, and if I should dispose of all that did not pay, then what should 

I do for cows?” Of course, argument is wasted on such a man and I said 

no more. 

Some men think they know without weighing and testing the milk of 

the individual cows of the herd which are the best ones, but they can only 

guess at it, and are frequently grievously mistaken. I know this was the 

case with me. Before the Babcock test was invented, the best I could do 

was to weigh the milk, which I did once in a while, and thought I knew 

something of the value of the different cows. 

As soon as Mr. Babcock brought out his milk test I bought one, and it 

revealed to me some startling facts. Some cows, which I had supposed were 

my best ones, I was glad to dispose of, while some that I had barely toler- 

ated on my farm were really the most profitable ones. 

One instance I will relate: I had a large cow that was a hearty feeder, 

we called Whitie, which my hired man milked; and another medium size, 

called ‘‘Beauty,’’ which I milked. The hired man used to say, when milking 

“Whitie,’’ when fresh and getting a large pail brimming full at a milking: 
“If you only had a whole herd of cows like ‘Whitie,’ you would make lots 

of money.”’ Then, as he looked at the scant half pailful that I got from my 

cow, he would say: ‘‘I don’t see why you keep such a cow as ‘Beauty’ is. 

It must be to look at; she don’t give enough milk to pay.” 

But the Babcock test came, and I got some milk scales and went to work 

to weigh and test the milk for a year. ‘“Whitie’’ started with 50 pounds 

a day, but it soon began to drop off, and, after a while, she began to fatten 

up and finally went dry some three months; and, notwithstanding her great 

pretensions to begin with, she gave but 6,000 pounds during the year. Still, 
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the amount of milk was very good, but the Babcock test revealed a very 
disappointing fact. The test averaged but 39, which made 180 pounds of 

butterfat, which would make 210 pounds of butter. 

“Beauty’’ never gave over 25 pounds a day but kept up her flow well 

so that, at the end of the year, it footed up a little over 5,000 pounds with 

an average test of 6.596, which made 325 pounds of butterfat or 380 pounds 

of butter. She made 170 pounds more than ‘‘Whitie’”’ on less feed. 

Of course, ‘‘Whitie’’ had to go when she came fresh again. The man 

who looked at nothing, when buying cows, but a large frame and an im- 

mense udder, that denoted a large quantity of milk at the time of purchase, 

bought her. But “Beauty” stayed on my farm for ten years after that, 

giving me net profit, above the cost of feed, of from 35 to 50 dollars a year, 

besides leaving with me many of her descendants which were excellent cows. 

When I sold her on account of age, she did not bring much, but, after all, 

I thought I had good reason to be satisfied with her. 

Had I kept “‘Whitie”’ a like number of years, her butter would probably, 

jyadging from that one year’s record, have just about paid for her feed; and her 

female descendants would have stood a great chance of being inferior, as 

dairy cows, to ‘‘Beauty’s’’ descendants. There is no question in my mind 

that ‘‘Beauty,’’ in that ten years, paid me at least $400 more than ‘‘Whitie”’ 

or a cow like her could have done. } 
’ 

SELECTING COWS TO BUY. 

When one wishes to buy cows to take the place of some weeded out, or 

to increase his herd, or to start a new herd, a different problem presents 

itself. He cannot have the year’s record for the reason that those who have 

cows to sell have not kept a record of individual cows; or, if they have, they 

have too much business sense to sell off their best cows. It is of no use to 

ask the seller which are his good cows, for he will tell you they are all good, 

and, besides, he does not know himself, because he has never made a yearly 

test. It is of but little use to see the cow milked and take a sample and test 

it. One can learn but very little from one milking what a cow will do for 
a year. 

Therefore there remains but one thing to do, and that is for the buyer 
to use his own judgment, being governed entirely by the form of the cow. 

There is a dairy type—a form which indicates dairy ability, which the close 

student of the dairy cow is able to recognize. 

There are cows of dairy type and of good dairy performance in nearly 

all breeds, but they are found more nearly universal among the recognized 

dairy breeds such as Guernsey, Jersey and Holsteins, than among other 

breeds. There is occasionally one of dairy type and a splendid performer 

found among some of the beef breeds; but ‘they are exceptions to the general 

rule; though good performers themselves, would not be very likely to trans- 

mit first class dairy qualities to their offspring. So it is best to hunt among 
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the dairy breeds, or grades of dairy breeds—those which have been bred 

and used through many generations solely for dairy purposes—when wishing 

to select dairy cows. ; 

THE DAIRY FORM. 

A good, competent judge, when he goes out to buy a cow, does not ask 

the owner, ‘‘Is she a good cow?” ‘‘How much milk will she give?” or 

“How much butter will she make?’ but he looks her over carefully and 

makes up his mind whether or not she has the right form to be a good 

producer. 

As far as the dairy form is concerned there is not, in my opinion, a differ- 

ent standard for different breeds. Not that the great producers of all 

breeds, or, even of the same breed, are all shaped exactly alike, but all great 

performers, of all breeds, have certain characteristics alike which distinguish 
them as dairy animals. 

Now I do not claim that a man, even thoaee he may be the very best 

judge, can, with unerring certainty, select a good dairy cow every time, for 

there may be some defect, in the internal milk machinery, of which there 

is no outward evidence. But, after all, the form is the best guide that an 

expert judge can have. 

It is a very difficult thing to describe on paper the dairy form, but I 

will. try as best I can to give my ideas about it. 

The first thing to be looked at is the cow’s head. She should have a 

broad forehead with large, full, mild, intelligent looking eyes, and have 

every indication of a strong brain with strong nervous force. Milk produc- 

tion, with the cow, is the result of nervous force, and this nervous force 

starts from the brain and runs along the spinal cord. A strong, rugged 

backbone indicates that it encloses a large, strong spinal cord. Nerves 

branch off from this cord between each of the sections of the backbone. 

And the larger these nerves the more open are these sections, and farther 

apart the ribs. This makes the dairy cow long bodied and having a rather 

loose and relaxed appearance. 

The mouth should be large and the jaws strong and muscular, which 

indicates that she is a good feeder. She should have great depth of body 

showing that she has large capacity for handling and digesting the large 

amount of food that her strong jawsare able toeat. She should have a broad 

chest and large girth around the heart and plenty of lung capacity. She 

should have a broad, strong loin with hips quite wide apart, with the back- 

bone rising quite high between them. This indicates large room for the 

ergans of maternity. 

The thighs should be thin and incurved on the back side, with great 

room between them, and the flank arched up high just in front of them. All 

this to give room for the large fine udder which she must have to be a great 

producer. The udder should extend well forward and well back, making a 

long connection with the body, and having four fairly good-sized teats set 
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on well apart. Large, full milk veins that carry the blood from the udder 
to the heart through large ‘‘milk-wells’’ or openings through the walls of the 

chest are indications of a large flow of milk. 

Some other points which good cows usually have, but not always, might 

be mentioned. These are the thin, slim neck, the clean, well cut up throat, 

the thin withers and the long tail. 

A great many men'when judging of a cow’s dairy ability are guided 

almost entirely by the udder. If that is large and fine they think she must 

be a good cow, no matter what the form otherwise is. Of course, a good 

udder usually goes with a good dairy form, but not always, and when it does 

not the cow is either a partial or total failure as a dairy cow. A cow may 

have a large udder and give a good quantity of milk for a short time, but, if 

she has not a good dairy form, she has not the machinery to keep on filling 

her udder long enough to make her a profitable cow. More men have been 

deceived by a large udder than by anything else about a cow, because that 

was almost the only feature they looked at. 

The buyer should never fail to examine carefully the udder of every cow 

he thinks of selecting to see that it is sound; has no paralyzed quarters and 

gives milk easily and freely from all four of her teats. 

SOME FAULTS OF COWS. 

Sometimes an otherwise excellent cow is rendered partially or totally 

worthless for the dairy because of a habit of leaking milk. This fault cannot 

always be detected unless the milk is seen to be leaking. It does not follow 

that because a cow milks easily that she will leak her milk; far from it. 

Still those that do leak usually milk rather easy. Sometimes the milk 

seems to drip away from the teats nearly as fast as it is made and the udder 

is always nearly empty. This makes a cow worthless as a milker but can 

be detected at any time except when she is dry. Other cows do not leak 

until the udder is well distended and she lies down, forcing the milk out in a 

stream and making quite a puddle of milk on the ground or floor. Sometimes 

the close observer will detect this. 

Another fault that some cows have is the habit of sucking other cows, 

or, worse still, of sucking themselves. My advice is never to buy such a cow 

under any circumstances if one can detect the fault. Such a cow may pos- 

sibly be prevented from sucking, but she can never be cured of the inclina- 

tion to do so and will surely be a source of vexation. 

If the cow you are looking at has a ring in her nose, or has her nose 

pierced for a ring, don’t buy her. That was done for something, and prob- 

ably in a vain attempt to prevent her from sucking. If she has her tongue 

slit it is for the same reason. But, no matter, she can suck just the same. 

If the hair is worn 0* about her head or neck, be sure that it is not caused 

by some toggery put there to prevent her sucking. 
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FURTHER TESTS OF COWS. 

When one has selected and bought his cows in the manner I have deé- 
scribed, if he is going to get as profitable a herd as possible, he must test 

them with the scales and Babcock test for a year. He will perhaps find 

that, although he may be one of the best of judges of cows, he has got some 

unprofitable ones that will have to be discarded. 

CONCLUSION. 

By this it will be seen that a dairyman, if he obtains the greatest pos- 
sible profit out of his business, must be constantly ‘‘selecting cows” and it 

will pay him immensely to study carefully and minutely the peculiarities 

of form of all his best producers and he will be convinced that there is a best 

dairy form, as well as a best beef form, and that they never go together in the 

same animal. 

“The object we have or should have in teaching science 

is not to fill the mind with a vast number of facts that 
may or may not prove useful hereafter, but to draw out 

and exercise the powers of observation.” —Dr. Morris. 



STABLE LOCATION, CONSTRUCTION AND SANITATION. 

BY H. B. GURLER, TREASURER NATIONAL DAIRY UNION, PROPRIETOR 

CLOVER DAIRY FARM—AUTHOR OF ‘‘AMERICAN DAIRYING.’? 

De Kalb, Lil. 

I believe we are at the beginning of a revolution in the construction of 

sanitary cow stables. And it is time we realized that the cow stable is a 
place where human food is prepared. 

It is a burning shame on we dairymen that so much time and money 

has to be spent by experimenters and manufacturers to devise methods and 

machinery to cover up or bridge over our faulty work. For it is our faulty 

work that has made it necessary to pasteurize milk and cream. How many 

of us could eat a breakfast prepared in the cow stable where the milking is 

done? There certainly is no article of human food that will absorb more 

from the surrounding atmosphere than milk, and the other breakfast foods 

would be much less contaminated than is the milk. Perhaps we might offer 

the excuse that we were raised in that way and thought it all right; I cer- 

tainly can think of no other excuse. to offer, and that one will not be ac- 

cepted longer by the intelligent public. I have met persons that were so 

accustomed to the cowy odor and flavor that they were suspicious of milk 

that did not contain it. This is a little rough on humanity and perhaps 

should not have been told here. I know of a Chicago doctor telling a lady 
that he could blindfold her and lead her through a certain cow stable and 

she would have no suspicion that she was in acowstable. This shows what 

it is possible toaccomplish. And it is entirely practicable to have our stables 

in such sanitary condition that the expert will not detect the odor of the 
stable in the milk. 

To show the susceptibility of milk to contracting odors I will give a 

little incident in my dairy school work. I was training the class in de- 

tecting bad flavors in the milk by warming samples to a temperature that 

would cause a little vapor to rise from it, and passed the warm samples 

around the class. One of the students detected the flavor of the hog-pen 

one day, and | also did. This matter was followed to the farm where the 

milk was produced and we learned that the patron practiced putting his 

night's milk in an open vat in a room where there was nothing else, thinking 

he was doing the very best that he could. This room was about 50 feet from 
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his hog-pen, and to cool the room he opened a window on the side toward 
the hog-pen; the milk absorbed the hog-pen odor and brought it to the dairy 

school and we were able to detect it in the milk. 

I once made the statement at a farmer’s convention, when talking on 
dairy matters, that the public consumed more filth in their milk than in any 

other one article of food. At the close of the session the dean of an agri- 

cultural college said to me that I might safely have said that we were con- 

suming more than in all other articles of food. 

We deserve to be indicted by the public for such careless work, and we 

will be, too, in the near future, if we do not mend our ways. 

The healthy cow will produce us a perfect food if we will do our part 

well. Then the up-to-date buttermaker will be happy producing butter 

that will delight all customers and compel the judges to devise a new score 

card. There is more profit to high grade work than there is in low grade 

work. A man has more respect for his business and for himself, and every- 

body thinks better of him unless it be some jealous competitor who cannot 

or will not keep up in the race. j 

The cow stable should be located where good drainage can be secured, 

and the drainage should not flow toward the dwelling house, as there are 

times when the ground is frozen that surface water cannot reach the tile, 

to be carried off, and must run off on the surface. And where stock are 

gathered for a short time even they pack the soil by their tramping so that 

it is impervious to water, compelling the water to get away on the surface. 

The distance of a sanitary cow stable from the dwelling house is a mat- 

ter of choice, as it will not be objectionable to the family from any odors 

coming from it. The unsanitary cow stable should be located at a distance 

from the dwelling house to compare with its condition. 

I am not a believer in the underground nor even in a partiai under- 

ground cow stable. If the situation is such that a natural approach to the 

second story can be secured and is desired, utilize it by all means; it is not 

necessary to put the building against the ground, but it can be moved or 

located a few feet away and the space bridged, which will give us one more 

side to receive light from and it will add very little to the expense of building. 

In constructing the cow stable, having first decided whether it is to 

be one or more stories high, the first to be built is the foundation, which may 

be of stone or concrete depending largely upon the comparative cost of the 

two, though the opinion is growing with me that a good job of concrete 

is more durable than stone, and in many locations it costs less by quite a 

percentage. Outside this foundation wall, and a little below it, should be 

put a row of tile to take all the surface water that would penetrate under 

the foundation, and also receive the water from the down spouts of the 

building and conduct it to a proper distance from the building. A person’s 

choice and local conditions must decide what material shall be used in the 

construction of the building, and the man that is to pay the bills is the one 



‘
S
U
O
I
I
t
d
 

O
1
G
R
A
O
W
 

ATAA-OMJ, 
S
U
I
A
C
H
 

S{LBIG 
BOIL 

U
I
A
 
p
a
l
l
y
 
S
u
0
0
|
 ge PUR 

SuaTULPL 
JUBTIOD 

S
M
O
G
 
M
O
I
A
 

‘“SO[QLIS 
Jo[IUy 

94} 
UL 

pas; 
SI [1#1S 

SIG) 
JO 

UFIseq 
9uO 

‘
U
a
M
V
W
 
“
S
I
M
 
‘
N
O
S
I
G
V
W
 
‘
N
M
O
U
C
 

“fC 
‘
W
—
T
I
V
L
I
S
 

.
N
M
O
U
C
,
,
 
G
H
A
O
U
d
A
T
 
A
H
L
 



STABLE CONSTRUCTION AND SANITATION. 27 

to know about these points and decide. Before the foundation is built, it 

of course has been decided whether the building is to be one or more stories 

high, and the foundation planned for the load that is to be carried. Make 

the foundation ample, as it does not cost much more; piers can be built 

very cheaply. In 1876 I built a barn 50x60 feet and put under it, beside 
the outside wall, over 40 stone piers, those under the posts being thirty 

inches square. This barn was built with a basement story for stock, and 

twenty feet above for hay and grain, and it has stood up to its load so well 

that I put a cement floor on the second story after the barn was twenty-five 

years old, and it is carrying the load all right. This was done to utilize 

room for cows that was made for hay, and was not needed for hay after the 
silo had taken the place of the haymow. 

There is a barn in my neighborhood that is about the age of the one 

that I have described that is nearly ruined from not having had a good 
' foundation under it. Nothing will stand without a good foundation, it 
does not matter whether it is a barn or a man’s character. 

I ceil the outer walls inside the stable with matched lumber so as to give 

a dead air space as a protection against cold, and to give a surface to white- 

wash, which is the best way I know of to keep the stable sweet and light. 

The cow stable should have sufficient windows to make it as light as a dwel- 
ling house; there is just as much need of light in one as the other. 

I use cement floors in all stables where we milk, and should make nothing 

else if I were to build more stables. I use the individual stalls in all my 
milking stables. These stalls are so built that the cow has all the freedom 

possible, with cleanliness, as she is not tied by the neck, but is held in the 

stall by a rope or chain across the rear, and an adjustable front by which 

means she can be held lined on the gutter, as it is necessary for her to be if 

she is to be kept clean without an attendant. I use a continuous cement 

manger which is very readily cleaned. I do not like an individual manger 

for the reason that it is-very hard to keep clean. But a continous cement 

manger, with sewer connections, is very easily kept clean, and this is a neces- 

sity if high grade work is to be done. A dirty manger is not a sanitary 

manger. 

My cows go outside for their water most of the time, though I can 

water in the cement mangers when it is desirable. I once came near putting 

in the individual water trough, and have been pleased that I did not do it, 

for several reasons; the main one of which is that they are not kept in a 

sanitary condition. Standing water in the stable is an excellent purifier 
of the atmosphere, but is not fit for a cow to drink after it has purified the 

stable. The cows will drink while eating and drop food into the water 

buckets where it will soon ferment. A professor of dairy husbandry who 

had visited many modern cow stables looking for ideas to incorporate in a 
new barn to be built, told me that he had not found a case where the in- 

dividual water bucket was in a good sanitary condition. 



THE H. B. GURLER SANITARY MILK PAIL. 

Devised by Mr. Gurler and used on his farm at De Kalb, Ill., where about 200 cows are milked 
No. 1 is the pail complete as ready for milking—the streams strike the cloth ata 

slant, the cover checking any spatter. No.2 is the pail as ready for washing. No. 3. the 
tin ring and part cover that holds clothin place. No. 4,sheet of fine cheese cloth doubled 
over a layer of absorbent cotton. No.5, cap for closing the spout (No.6) while milking. 
The cloths are washed, sterilized. and used several times over. The cotton is thrown away 
at the finish of each milking. One pound of the cotton is sufficient to make 50 strainers. 
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The length of the platform on which the cows stand should be four and 

a half to five feet, according to the length of the cows, and the width needs 

to be three feet for medium sized cows, and more for large ones; very large 
cows needing, in some cases, as much as four feet, but the stall must not be 

so wide that the cow can turn around in it. These stalls may be built of 

wood or iron. Wood is all right and much less expensive than iron. The 

barn may be so arranged that a wagon can be driven through onto which the 

manure can be thrown and drawn immediately to the field; it may be wheeled 

out or it may be carried out in a conveyance running on a suspended track, 

and it may also be dropped into a basement and drawn out when we get 

ready. This plan is all right for the manure, but I do not like it for the 
cows to live over. 

I cannot recommend any kind of a stall for cows that will permit one 

cow to step on its neighbor’s teats. When I used the stanchion as a cow 

SIDE VIEW OF “DROWN” STALL. 

Showing Method of Construction of Cement Manger and Floor and Setting of the Iron 
Partition and Feed Rack. 

tie I lost more teats from this than any other cause, the bruise causing in- 

flammation which could not be reduced in time to save that quarter of the 

udder. I can recommend no stall in which it is possible for such an ac- 

cident to occur. 
When finishing a cement floor for a cow stable, do not smooth the surface 

with the trowel, as it will be so smooth that the cow will slip on it, but leave 

it as it is from the wooden float and she will not slip on it. 

I cannot decide whether a person shall build a one story cow stable or 

whether he shall make it two or three stories; that depends on what he is 

going to do. If storage room is needed for hay, grain or other purposes, put 

the barn up and get this needed room under the same roof with the cows. 
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It is an advantage to the cow stable in some ways to have a story above it; 

one reason is that it makes the ceiling warmer and there is less danger of 

frost on it in cold weather. Ten feet is a good height for the cow stable; 

eight feet will answer, but I would not build with less than ten-foot ceilings. 

I have one stable with twelve-foot ceilings, but that is higher than is neces- 

sary. The old idea that we should build a cow stable with a certain number 
of cubic feet per cow for air space ought to be exploded, as it is not up to date. 

Arrange the floor space to make it convenient for the cows and yourself, and 

provide fresh air by a system of ventilation. I have the King system of 

ventilation in four cow stables and it works very satisfactorily. This has 

been described so frequently in the dairy papers that it seems almost un- 

necessary to describe it here. It consists of air flues in the outer walls of 

the building, opening near the floor, or at the sills on the outside, and ex- 

tending upward as high as the stable ceiling, and there opening into the 

stable. These flues should have a sliding or some other controllable kind 
of a door by which the amount of air can be controlled, as in case of a strong 

wind there may be at times too much cold air received into the stable. The 

impure air is taken out by flues opening near the floor of the stables and ex- 

tending to the highest point of the barn or stable. I find this principle to 

work very nicely, having used it for at least fifteen years as near as I can 

remember. I once had visitors test the ventilation of an empty stable by 

closing all the doors and windows, when a test showed a circulation of air 

was going on all the time, coming in the fresh air flues and going out the 

foul air flues. 

‘* Whatever is worth doing at all is worth 

doing well.”,—Earl of Chesterfield. 



THE COMPARATIVE VALUE OF FEEDS, WITH TABLES 

GIVING THEIR PERCENTAGE OF DI- 

GESTIBLE NUTRIENTS. 

BY W. A. HENRY, DEAN, COLLEGE OF AGRICULTURE, UNIVERSITY OF 

WISCONSIN; AUTHOR OF ‘‘FEEDS AND FEEDING’’—A HAND-BOOK 

FOR THE STUDENT AND STOCKMAN. 

Madison, Wis. 

Every dairyman should possess a clear knowledge of the chemical com- 

pesition of feeding stuffs and know something of the laws of animal nutrition. 

In this chapter we will consider the common constituents of the various 

feeding stuffs generally available on American farms. I ask the reader not 

to skip this chapter, declaring it too scientific for his understanding, but to 

study it in order to know more concerning his business. The really practical 

man needs every help he can get and will utilize everything available. Science 

is simply well arranged knowledge and science is needed in every operation 

on the well managed dairy farm. 

There are technical terms to be learned, but fortunately they are few 

and not particularly difficult to understand. The first of these is ‘‘protein’’ 

which embraces a group of nutrients in feeding stuffs of the highest import- 

ance. Protein means first or principal, and the protein compounds in our 

feeds should always be first considered when we talk about feeding stuffs. 

The white of egg is almost pure protein with water additional. If we chew 

a few kernels of wheat for a time, there remains a sticky mass which as boys 

we called ‘‘gum.’’ This gummy substance is the protein part of the wheat 

grain commonly called gluten. Gluten helps make the dough elastic in 

bread-making and adds greatly to the nutritive value of bread in furnishing 

protein. Nitrogen is the characteristic chemical element in all protein 

substances and hence feeding stuffs rich in protein are often called nitro- 

genous feeds. The muscles as well as the nerves of animals are composed 

mainly of protein; the hide, hair, hoofs, horns and a part of the bones like- 

wise consist largely of protein. Leguminous plants such as clover, alfalfa, 

cow peas, field peas, etc., are all rich in protein. The protein in the wheat 

grain and the corn grain is located near the outside of the kernel, and in 

milling it passes away with the bran and middlings to a considerable extent, 

so that bran and middlings are both comparatively rich in protein. When 

jl 
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animals consume feeding stuffs containing protein the digested portion 

leaves the intestines and passes into the blood circulation, going ultimately 

to build up the protein parts of the body, as already explained. From all 

this we will readily understand that the dairy cow must have a goodly sup- 

ply of protein in her feed in order to maintain her own muscular system, to 

build up the muscles of the foetal calf, and to form the casein and albumen 

(protein) portion of the milk. 

The next group of substances which we shall consider is characterized 

by the term ‘‘carbohydrates.’’ Sugar and starch are pure carbohydrates. 

The woody fiber of plants is likewise a carbohydrate having practically 

the same chemical composition as sugar and starch, though less digestible 

than these. The carbohydrates dissolve in the digestive tract and when ab- 

sorbed into. the blood serve the animal for the production of fat, - 

for warming the body and for the production of energy. They may be con- 

verted into the sugar part of milk. The carbohydrates constitute a larger 

proportion of feeding stuffs percentagely than does protein; the animal like- 

wise needs more pounds of carbohydrates for its nourishment than it needs 

pounds of protein. Corn, wheat, and the other grains are all rich in carbo- 

hydrates since they are composed largely of starch. Timothy hay, corn 
stover, and the straws are relatively rich in carbohydrates, containing as 

they do considerable starch, some sugar, and much woody fiber. 

The fatty substances in feeding stuffs possess the same chemical ele- 

ments as the carbohydrates and in general they serve the same purpose— 

the formation of fat and keeping the body warm. The fatty substance in 

feeding stuffs is generally termed ‘ether extract’’ by the chemist because he 

uses ether in his laboratory to extract the fat from the different feeding 

stuffs. When a pound of fat or oil is burned it gives off from 24 to 24 times 

as much heat as does a pound of woody fiber, sugar, or starch when burned. 

By multiplying the fat found in a feed by 2.4 we are ablé to measure its 

fuel value in terms of carbohydrates. Flaxseed and cottonseed are both 

rich in oil; linsé€ed oil meal and cotton-seed meal obtained from these seeds 

will carry considerable oil. Indian corn is quite rich in oil. Root crops are 

poor in oil or ether extract. 

A protein substance taken into the body progr can be used for all of 
the purposes that protein is required for and also do the work generally 

imposed upon the carbohydrates; that is, protein can build muscle or it 

can be converted into heat or fat or energy. On the other hand the carbo- 

hydrates and fat cannot of themselves build up muscle. They contain 

no nitrogen and cannot form red meat in the body (muscle) nor can they 

be elaborated into the cheese part of the milk. The protein part of feeds 

is always expensive so that while protein can serve all body wants we should 

not attempt to use it further than is absolutely necessary, making the cheap 

carbohydrates serve so far as they possibly can. We all know that oil 

meal and cotton-seed meal are high priced—they are so because the buyers 

are seeking protein and to some extent fat. The carbohydrates in the form 
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of hay, straw and the starchy matter of corn, wheat, etc., are much cheaper 

per pound than protein. 

The animal needs mineral matter, especially for the building up of 

bones, and there is some mineral matter in the muscles and all other portions 

of the body. When animals are properly nurtured otherwise, the stock- 

man need not consider the question of mineral matter in feeding stuffs be- 

cause there will always be enough of these substances in the feeds he sup- 

plies. Neither in this connection need we consider water, which is the 

great vehicle of nutrition. 

When a cow consumes any given feed—hay, for example, the process 

of reducing it to infinitely fine particles begins with mastication; the hay, 

moistened by saliva, is softened and passes into the paunch where it is still 

further softened by moisture and heat. Re-chewed during rumination it is 

swallowed again and finally passes into the true stomach. Here it is at- 

tacked by fluids which tend to dissolve all of the softer and more useful 

portions. Leaving the stomach, any undissolved portions of the food are 

further attacked by the bile, the pancreatic fluid, and the intestinal juices. 

These solvents reduce most of the feed to a condition where it can be util- 

ized. The dissolved parts are absorbed and enter the blood. The portion 

so absorbed is considered the digestible part of the feed. The undigested 

part passes along the alimentary tract and is finally ejected. It has 

never been properly within the body but only inside of the long convoluted 

tube (stomach and intestines) passing through the body. The digestible 

portion of the food taken up by the blood is the only part which is really 

useful to the animal. Since all the food constituents are not digestible and 

only the digested parts are useful, we have come to speak of ‘‘digestible pro- 

tein,’ “digestible carbohydrates,” and ‘‘digestible ether extract’’ (or fat) 

of feeding stuffs. The chemist in his laboratory can find out how much 

total protein, total carbohydrates and total fat any given feeding stuff con- 

tains; he cannot tell us, however, by laboratory methods how much of each 

of these is really available to the animal. To determine the digestible por- 

tion he must conduct feeding tests directly with the animal itself. This is 

done in the following manner: He first analyzes the feed and determines 

the total quantity of each constituent in a given allowance of feed. This 

feed is then fed to the animal under experiment and all of the solid 

excrement resulting from it is saved and likewise analyzed. The 

sum of the constituents appearing in the solid excrement is subtracted 

from the sum of the constituents given in the feed supplied and the 

difference is called the digestible portion. Thus, if a hundred pounds of 

protein are fed toan animal and thirty pounds appear in the solid excrement, 

then seventy pounds must have passed from the intestines into the blood, 

and in this case we would say that seventy per cent. of the protein in 

this feed is digestible. 
Digestion and utilization of feed are different things. Two animals 

may digest a given feed equally well and yet give quite different returns 
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from such feed. One cow may convert a large part of all she digests into 
milk, while another may turn it into body fat, and a third may waste it in 

worry or in some other way we hardly know how. Still it is of prime im- 

portance to know how much of each and all feeding stuffs is actually diges- 

tible for we then know what portion is available. A vast deal of work has 

been done by the chemist in analyzing feeding stuffs and conducting diges- 

tion trials. The following table taken from Feeds and Feeding shows the 

total dry matter and the digestible portion of all of our common feeding 

stuffs: 

Table showing the total dry matter and the digestible nutrients in 100 

pounds of American feeding stuffs. 
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This long table shows how much dry matter there is in 100 pounds of 

each of the feeding stuffs named. Following this we learn the pounds of di- 

gestible protein, carbohydrates and ether extract in 100 pounds of each and 

all of the feeds. One hundred pounds of corn, for example, the first article in 

the table, contains an average of 7.9 pounds of digestible protein. The diges- 

tible carbohydrates, mostly starch, reach the large aggregate of 66.7 

pounds, while the digestible corn oil or ether extract amounts to 4.3 pounds. 

These three sums added together do not make 100. A part of the difference 

is water, and the remainder is made up of the indigestible portion and the 

ash. The reader is urged to study the data of the table in order to familiarize 

himself with the characteristics of the different feeding materials avail- 

able in this country. He will see that such feeds as bran, gluten 

meal, linseed oil meal, cottonseed oil meal, buckwheat middlings, etc., are 

all rich in protein but carry no large percentage of carbohydrates. On the 
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other hand, corn and wheat are very rich in carbohydrates and compara- 

tively low in protein content. Forage from the legumes such as clover hay 

and alfalfa hay is comparatively rich in protein while wheat straw and 

timothy hay are poor in protein. The faithful dairy student will refer 

often to such tables and will find the information most helpful. 
We should next learn what is meant by the ‘nutritive ratio.’’ As before 

stated, the fat or ether extract of feeding stuffs serves the same purpose as 

the carbohydrates but has a higher fuel value. To measure these fatty 

substances in terms of carbohydrates, we multiply the quantity of digestible 

fat contained in any feed as stated in the table by 2.4. The nutritive ratio 

is the ratio existing between the digestible protein in any feed and the di- 

gestible carbohydrates plus the digestible fat reduced to carbohydrate 

equivalent. To find the nutritive ratio we multiply the digestible ether 

extract by 2.4 (its heat equivalent) and add the result to the total digestible 

carbohydrates. The sum obtained is next divided by the total digestible 

protein. In the table which Professor Haecker gives, Wolff tells us that 

the nutritive ratio for the dairy cow should be 1:5.4.. By this he means 

that the ratio of the protein tothe carbohydrates and ether extract equiva- 

lent should be that expressed by the figures. In other words, the scientific 

ration for the dairy cow should have 5.4 pounds of carbohydrates or 

their equivalent for each pound of protein it contains. 
In availing himself of feeding stuffs for the use of his herd the dairyman 

should have certain fixed facts well in mind. Let us first consider some of 

these in relation to the concentrates. Of all the various feeding stuffs 

generally available, Indian corn is the richest in carbohydrates and fat. 

Indian corn may be regarded as a fuel and fat forming food, much as anthra- 

cite coal is a heat furnisher. Corn is generally the cheapest source of con- 

centrated carbohydrates available to the stockman, and consequently will 

be extensively used by the American dairyman. Supplied in reasonable 

quantity, there is no better feed than corn; fed in excess, it tends to cause 

the cow to fatten and consequently to dry up in her milk. 

In recent times there has been a wonderful increase in the manufacture 

of various articles like starch, glucose, dextrine, etc., from the corn grain. 

As a consequence vast quantities of by-products termed corn bran, gluten 

meal, gluten feed, corn germ, corn-oil cake, etc., are being offered to stock- 

men as feeding substances. These materials, if pure, are of high feeding 

value, and the dairyman should thoroughly familiarize himself with their 

properties and uses. Gluten meal is the protein part of the corn grain 

aside from the germ. It is of a heavy concentrated character. Corn 

bran is the skin or outside covering of the corn grain. These two feeds 

mixed constitute gluten feed. The germs of the corn grain freed by the 

manufacturer from most of the oil they contain constitute germ-oil cake or 

meal. It is a rich, useful feed. 

Next to corn comes wheat, which has about the same feeding value 

as corn, so far as carbohydrates are concerned, and is a little higher in 
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protein. Wheat is a splendid cow feed and only its high price prevents its 

wide use. Barley may be used with advantage when not too high priced. 

The by-products from the barley grain known as malt sprouts, wet 

brewers’ grains, and dried brewers’ grains are most helpful feeds with the 

dairyman. As the table shows, malt sprouts are very rich in digestible 

protein. Unfortunately cows do not usually like malt sprouts very well 

and so they cannot be heavily fed. At the prices for which they are usually 

sold they are very cheap and dairymen should use them to the extent of 

two or three pounds per cow per day. Malt sprouts should either be soaked 

before feeding or they may be mixed directly with silage or other wet feed. 

Wet brewers’ grains are a nutritious, milk-producing food greatly relished 
by cows. They are a dangerous feed in the hands of ignorant or vicious 

dairymen. They should always be fed before they have been fermented, 

and only a reasonable allowance should be given. Fed after they have 

fermented and given in dirty feeding boxes and in dark, foul stables, as is 

too often the case near cities, it is no wonder that many people object to the 

milk from cows fed wet brewers’ grains. All such troubles lie in the abuse 

and not in the legitimate use of such materials. Dried brewers’ grains are 

a very rich, nutritious food for dairy cows. They are now mostly shipped 

across the ocean to be fed on the Continent. They should be fed nearer 
where they are produced. Oats in and of themselves practically form a 

balanced ration. Bran falls on the protein side of our list since it is relatively 

low in carbohydrates and quite high in protein. Then follows middlings, 

likewise from the wheat grain. The enormous milling interests in the 

northwestern states give to the farmers of that region a vast output of bran 

and middlings. The use of these feeds is now universal, and they are pro- 

perly appreciated. Bran is healthful as well as nutritious, and with oats 

forms one of the safest feeds at the dairyman’s hands. Milk requires much 

mineral matter in the foods producing it, and bran is rich in both phos- 

phoric acid and potash. Middlings furnish more carbohydrates than bran. 

Generally the farmer would better mix bran and corn rather than feed bran 

and middlings. In many cases the latter may best be used as a pig feed. 

Buckwheat middlings are a very rich protein feed and of high feeding 

value with cows. The miller mixes as much of the black, almost worthless 

buckwheat hulls with the rich middlings as possible, and then sells the com- 
bination for bran. The dairyman would better buy the higher priced mid- 

dlings and then use corn stalks, straw from his own farm, etc., in place of 

the low value hulls. 

There are a number of by-products from the oat-meal mills. Oat hulls 

are sometimes sold to feed dealers, who mix them with corn meal and sell 

the mixture for ground oats and corn, which mixture is valuable just in the 

proportion that it contains the real grain substance. Oat dust is of low value, 

and in other ways not desirable. Linseed oil meal is a useful food for farm 

stock generally. This substance is not only rich in protein but it has muci- 

laginous properties which seem particularly helpful to the digestive tract. 
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Cows do not respond, however, to the heavy feeding of linseed meal, and its 

high price often limits its general use. The dairyman can usually profitably 

feed a pound or two per cow daily, which small allowance will havea beneficial 

effect on the digestive tract, showing that fact in the smooth, glossy coat of 
hair and the general thrift of the animal. 

Cotton-seed mealis richer than linseed mealin protein, butit does not have 

the general beneficial effect found in linseed meal. Throughout the South 

cotton seed and cotton-seed meal should be extensively fed. In the north- 

ern dairy districts cotton-seed meal will often be extensively used because 

it is a cheap source of protein, and manure resulting from its use is extremely 

rich in fertility. The dairyman can often advantageously feed two or three 

pounds of cotton-seed meal daily per cow. As with linseed meal, such an 

allowance will help bring the protein up to the required standard. 

In regard to the roughage, we must place first reliance on the Indian corn 
plant since it supplies us with the cheapest possible carbohydrates. Every 
American dairyman should be an extensive corn raiser not only because 

of the grain furnished but for the roughage it supplies. Dry fodder corn can 

be used with all forms of dairy stock from calves to milk cows, with success 

and economy. Planted thickly, there is a fair yield of grain and a large pro- 

duction of coarse corn-hay or fodder. Planted less thickly, there is a large 
yield of grain, and the corn stover or straw is still valuable—much more so 

than whéat or oat straw. Many dairymen are not satisfied with good corn 

fodder or corn stover for their cows, but push their progress further and 

utilize the silo as a means of storing fresh succulent corn forage. 

Experiments at the Wisconsin, Vermont and New Jersey Experiment 

Stations show that an acre of corn in the silo is somewhat superior in feeding 
value to an acre of dried shock corn. There is another effect of silage not 

measured in short experiments. This succulent feeding material tends to 

keep the animal in a healthy, thrifty condition, something which is not at- 

tained during our long winters by using dry feeds only. All talk about silage 

destroying the teeth of cows, eating up the digestive tract or inducing 

or favoring tuberculosis, is idle talk and should not be listened to by intel- 

ligent dairymen. Silage has proved its usefulness and helpfulness over and 

over again on the American dairy farm. 

Oat straw is the best kind of straw for dairy cows, a few pounds a day 
being helpful in making up a ration. Next comes barley straw, then wheat 

straw, and finally rye straw, which last two had better be used for bedding 

purposes rather than placed in the feed manger. 

Of the hays, timothy is the least valuable, being comparatively rich 

in carbohydrates but quite poor in protein, and always more expensive for 

the nutriment furnished than is corn forage. The dairy farmer cannot 

afford to raise timothy hay for his cows so long as he can grow a corn crop. 

Clover hay is comparatively rich in protein, and when well cured is one of 

the most useful of all feeds in the dairy barn. First of all the dairyman 

should be a corn grower and next a clover grower. By using clover, the 
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protein of the ration is materially increased at low cost for the same, and 
this means a cutting off of expense for concentrated feeds purchased. The 

large protein requirements of the dairy cow explains why she takes so kindly 

to red clover hay. Better still than ted clover hay is that from the alfalfa 

plant. Good alfalfa hay is almost as rich in protein as wheat bran, and 

carries about the same amount of carbohydrates as the feeding table in this 

chapter shows. It is not surprising then that we find dairymen who have 

alfalfa hay, claiming that in many cases such hay takes the place of wheat 

bran in the ration. Dairy farmers should carefully test the alfalfa plant and 

grow it if that can possibly be done. 

In considering the question of preparing feed for the dairy cow we 

should understand her needs and the composition of the feeding stuffs 

available. Where the ears of corn are small and where labor is high, it will 

often be best to feed shock corn directly to the cattle without husking. It 

is best torun the forage through the feed cutter, but if one can put up with 

the long waste stalks, he need not even give that preparation. The dairy 

cow can do her own husking of corn, and thanks no one to do it for her. 

Like the hickory-nut meat, the ear of corn is fresher when left in the husk 

until used. The cowis happy when crunching small ears of corn.  Par- 

tially dry cows; dry cows, heifers and other young stock may well get 

their small corn allowance in the unhusked form. Oats may also be fed 

whole. Where animals are hard worked as is the dairy cow when giving a 

full flow of milk, it is generally best to prepare feed by chaffing or shred- 

ding the corn forage, cutting the hay and grinding the grain. 

The paunch of the dairy cow holds two or three hundred pounds of 

food and water. In the paunch the food does not lie quiet but is being con- 
stantly moved about and mixed by the muscular contractions of that organ; 

this true, there is very little use of the farmer mixing up feeds in advance 

for his cows. Farmers sometimes think that if they moisten the forage 

and then sprinkle meal over it, that they have greatly helped the cow. All 

the feed a cow eats is intimately mixed in the paunch within fifteen minutes 
after it is swallowed. This true, one should feed cows in that manner 

which is the most satisfactory to them so far as palatability goes and the 

most convenient to himself. In regard to the order of administering feed, 

habit and comfort should rule again. Some cows grow restless if they do 

not receive their concentrates first, and after eating these they quietly 

‘munch the roughage for two or three hours later. The same rule should 

govern in regard to the frequency of feeding. Habit is the strongest factor. 

In general, the writer believes that twice a day is often enough for feeding 

the dairy cow concentrates, and roughage too for the most part. Let the 

morning and night feeds be heavy. At mid-day let the cows have some 

roughage to chew when they would otherwise be idle. It is not necessary 

to feed a cow four or five times a day to get the best results. Nature pro- 

vides the paunch as a storage place for food, and it is a good deal better to 
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let this be well filled and then well emptied twice a day than to be constantly 
adding a little from time to time. 

There seems no valid reason for wetting forage and then placing meal 

thereon unless the cattle like such feed a great deal better than in the dry 

form. Carefully conducted tests show that forage and grain are often actu- 

ally injured for stock-feeding by being ccoked. The dairyman should usu- 

ally not cook any feed for his cattle. Roots are a good feed for cattle, 
but it costs too much to produce them in this country. The farmer who is 

inclined to grow roots for his cattle because he feels their need of succulent 
feed in the winter time should build a silo and use that instead of the root 

cellar. A good crop of corn silage costs only about half as much as roots for 
the nutriment furnished. 

The silo as an adjunct to dairying, calls for special treatment. The silo 

is simply a large tub or vat in which green forage, usually the corn plant, 

is preserved until required for feeding cows. Whoever uses the silo should 

see that it is air-tight and well made. ‘‘Cheap”’ silos are a delusion. Even 

though the cattle will eat silage from a poorly made silo, it has usually lost 

much of its value through slow fermentation and waste. With a good silo 

one can store a large amount of green corn in most palatable form to be 

used when required. Corn is the best silage crop. It should be cut into 

half-inch to inch and half lengths and placed in the silo when the grains 
of corn on the ears are dented and while the leaves of the plant are still green. 
The silo should be slowly and steadily filled. Great care should be taken 

in packing the material about the walls, and if the silo is not deep, the ma- 

terial should be weighted. In corn silage no part of the corn plant is wasted 

by the animal, the coarser parts being readily consumed. By preserving 

the corn in the silo there is no husking or otherwise caring for the grain, 

every part of the work being performed in the single operation of silo filling. 

Dairy cows are universally fond of corn silage when they have once learned 

to know it. At the University farm when feeding cows liberally on corn 

silage we have had them refuse to eat so much as five pounds of hay per day, 

though the latter was of good quality. The dairyman kecause of the large 

amount of manure produced on the farm can grow large crops of corn, and 

this can be preserved in the silo. Silage is useful not only for winter feeding 

but for summer feeding, when a shortage of pasture is apt to occur. Some 

dairymen think even more of the silo for summer use than for winter feed- 

ing. Twenty years ago the silo was advocated by a few enthusiasts who 

claimed unreasonable things for it. These claims did much harm and preju- 

diced many dairymen. Strangely this prejudice yet exists in many places. 

All dairymen do not need a silo. Some of them keep only a few cows on a 

given area of land and have plenty of roughage; such do not need a silo, 

The dairyman who needs a silo is the one who keeps a large number of cows 

relatively on a given area of land, and is always short of coarse feed and 

corn. The silo in and of itself will not help the dairyman any more than will 

a wagon, a horse or anything else—all depends upon whether it is needed or 
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not. The use of the silo is steadily growing with intelligent, pushing dairy- 

men. Where dairying is the most extensively followed there the silo has the 

most friends. Half-hearted dairymen or those who follow dairying as a 

secondary business would better let the silo alone. 

‘He that gives a portion of his time and talent to 

the mvestigation of mathematical truth, will come to all 

other questions with a decided advantage over his 

opponents.’’—Colton. 



‘Seldom ever was any knowledge given to keep, 

but to impart; the grace of this rich jewel 

as lost in concealment.”— Bishop Hall. 
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MANAGEMENT OF YOUNG DAIRY STOCK, WITH A 
REVIEW OF SOME INTERESTING CALF 

EXPERIMENTS. 

BY D. H. OTIS, PROFESSOR OF DAIRY HUSBANDRY, KANSAS AGRICUL- 

TURAL COLLEGE AND EXPERIMENT STATION. 

Manhattan, Kan. 

THE REARING OF CALVES. 

PRENATAL INFLUENCES: To get best results in rearing calves attention 

must be given to the mothers of the calves previous to birth. A good 

dairyman will supply his cows with wholesome and nutritious feeds in 

abundance. This is necessary for best results at the pail as well as for 

the best development of the calf. Highest yields of milk and butterfat and 

the best calves are usually obtained from cows that go dry from six to eight 

weeks prior to calving. If it is impossible to dry the cow without injuring 

the udder, continuous milking should be practiced. 
A dry cow on good pasture with plenty of shade and water will need 

very little attention, except to see that she is not annoyed or injured by 
other cattle. Sometimes heavy milkers on luxuriant pastures will be stim- 

ulated to produce too much milk prior to calving, in which case the supply 

of feed should be reduced. On dry feed the cows should be kept in good 

condition though not too fat. Where alfalfa or clover hay is available, 

little or no grain is necessary. Ensilage and roots are especially desirable 

for cows at this time. When grain is used a mixture of two-thirds bran 

and one-third oil meal is excellent. Soy beans make a good substitute for 

oil meal. The object is to keep the bowels loose. All these points have 

an important bearing on the health of the cow and consequently on the 

condition and health of the calf, before and after birth. If the cow is sick 

when the calf is born the milk is liable to be affected in a way to seriously 

injure the calf. 
Ar Catvinc Time: If the weather is chilly put the cow in a box stall 

well bedded and free from draught. When the calf is born blanket the 

cow until she gains her normal condition. If nothing better is available 

gunny sacks, sewed together, will answer. Give light, loosening feeds and 

water from which the chill has been removed. Cold water is likely to cause a 

contraction of the womb and retention of the afterbirth. If the latter is not 
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discharged in twenty-four to forty-eight hours it should be removed. If the 

udder is hot and caked it is better to milk the cow frequently (at least once in 

two or three hours) but not dry, as a fresh flow would be stimulated which 

would increase the inflammation and might lead to milk fever. Steaming 
the udder with a flannel cloth dipped in as hot water as the hands will bear 

is very desirable after which the udder should be rubbed dry and treated 

with camphorated vaseline. Keep the bowels loose. If any signs of con- 

stipation appear, give one and one-half to two pounds of Epsom salts dis- 

solved in warm water. Adhering to these points means much in giving 
the calf a good, vigorous start. 

THE New Born Carr: After the calf is licked dry by its mother it 

usually has strength enough -to rise and suck. If it does not it should be 

assisted in securing its first meal. The calf may then be taken away, in 

which case it should be fed the colostrum milk from its mother, or it may be 

left until the milk is fit for use. Where the cow’s udder is in good shape it 

is easier to teach the calf to drink when it is taken away before sucking at 

all. The records at the Kansas Experiment Station show that when a 

calf is weaned from its mother at once or when four or five days old, it will 

make good gains the first week, but when left two or three weeks, the first 

seven days after weaning is a losing period. If the cow’s udder is caked, 
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however, it is well to leave the calf with her, as the rubbing of the calf tends 
to reduce inflammation and soften the udder. Where the calf is several 
days old before weaning, the moral atmosphere around the calf pen will 
usually be better if the calf be allowed to go without eating for twenty- 
four hours. By that time is it hungry enough to eat without a great deal 
of coaxing. 

FeEDING THE MILK: In nature, the calf gets its milk often but in 
small quantities, and always at blood temperature. In this respect we 
should imitate nature as far as possible. At first the calf should not be 
fed over ten pounds daily (one quart equals about two pounds), divided 
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READY FOR BREAKFAST. 

into three messes; four pounds in the morning, two pounds at noon, and 

four pounds at night. This quantity may be increased gradually to twelve 

pounds per day. After two weeks the milk may be fed only twice daily. 

Since the calf is a very greedy animal, there is often a great temptation to 
give it more milk than it can properly handle, thus causing scours. Over 

feeding is undoubtedly one of the main reasons why so many farmers fail 

in raising good calves on skim milk. The quantity of milk should be weighed 

or measured at each feed. Calves from three to five weeks of age will con- 

sume from ten to twelve pounds daily; when from seven to eight weeks old 

fourteen to sixteen pounds daily; and when three or four months old from 
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eighteen to twenty pounds. Calf milk should always be fed warm and 

sweet. If impossible to have the milk sweet all the time, then it should 

be fed sour every meal. It is possible to raise good calves on sour milk, 

but it is impossible to raise good calves and have sweet milk one meal and 
sour the next. 

IMPORTANCE OF SkIM MiLk: Since the adyent of creameries the rais- 
ing of calves on skim milk has been a subject of vital importance to every 

creamery patron and one of growing importance to every private dairy- 

man. When calves six months old are worth from eighteen to twenty dollars 

a head, and when the profits from a good milk cow are so greatly enhanced 

by raising the calf on skim milk, it is vastly important that we know how, 

first, to raise a No. 1 calf, and second (especially to the man with limited 

capital on high priced land), how to accomplish this result through the 
medium of skim milk. 

CHANGING FROM WHOLE TO SkiM MILK: When two or three weeks old 
we may begin to feed skim milk. The stomach of a calf is delicate and 

sensitive, and any change of feed should be made gradually. Do not change 

from whole milk to skim milk faster than a pound or a pound and one-half 

per day; 7. e., if the calf is getting twelve pounds of whole milk per day, 

the first day of the change feed eleven pounds of whole milk and one pound 

of skim milk; the second day ten pounds of whole milk and two pounds of 
skim milk; and so on, until the change is complete. 

FreEepinc Gratin: It has been found by experience that the starch 

and fat containedincorn or iNafir-corn can be made to take the place of fat 

removed from the milk. Calves will begin to eat grain when ten days to 

two weeks old. At first put a little meal in their mouths after drinking 

their milk, and in a short time they will go to their feed boxes and eat with 

arelish. We find that calves four weeks old will eat from one-half to three- 

fourths of a pound per day; when eight weeks old, from one and one-fourtii 

to one and one-half pounds per day. 

Never mix corn, Kafir-corn or any other grain in the milk. The starch 

of corn must be changed to sugar before it is digestible. This change takes 

place only in the presence of an alkali, and, hence, chiefly by the saliva of 

the mouth. When the corn is gulped down with the milk the starch is not 

acted upon by the saliva, and cannot be acted upon by the gastric juice of 

the stomach, since that is acid instead of alkaline. It will then re- 

main unchanged until it reaches the alkaline secretions of the intes- 

tines. Since the intestines of the calf are comparatively short, complete 

digestion is impossible. In this respect the calf differs from the hog, which 

has a comparatively small stomach and long intestines. For this reason 

he may gulp down his feed, and what is not digested in the mouth will have 

plenty of time to be digested in the intestines. 

Kafir-corn meal has proven to be a superior feed for calves. It seems 

to be constipating, and materially assists in checking the tendency to scours, 

so common with calves. Experiments at the Kansas Station show that 
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calves will begin eating shelled corn when three to four weeks old and will 

do as well and even better than when fed corn chop. When possible it is 

desirable to feed a mixture of shelled corn and ground Kafir-corn. 

Soy beans have been tested at the Kansas Experiment Station as a 

calf feed, and all results indicate that they are not adapted to young calves 

in any quantity whatever. They are very loosening and cause scours. 

Where calves are intended for dairy cows, the grain ration of corn or 

corn meal should be changed to include oats and bran or oil meal whenever 

they begin to appear fleshy. 

FEEDING RouGuNness: Calves will begin to nibble at hay about the 

SKIM MILK STEERS. 

Average Weight, 724 Pounds at One Year Old. 

same time that they commence to eat grain. When from six to eight weeks 

old, the calves under experiment at the Kansas Agricultural College con- 

sumed from one-half to one pound daily per head. Mixed orchard grass 

and prairie hay are best. Alfalfa hay proves to be too loosening for young 

calves, though it may be gradually introduced into the rations after three 

to four months. Nothing but clean, bright hay should be offered to calves. 

At times considerable difficulty is experienced from scours when calves 

are suddenly turned on pastures. This can be overcome by feeding a 

little green feed before making the change. Give a forkful the first feed, 

two forksful the second feed, and so on until the calves get all the green 
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feed they want, when they can be turned on pasture without injury. 

WatTeER: Calves like fresh, clean water. In a trial at the Kansas 

Station with thirteen calves, ranging from two to three months of age, it 

was found that 868 pounds of water was drunk in seven days, or nearly 

ten pounds per day per head. It was noticed that these calves drank sev- 

eral times a day, but sipped only a little at atime. Even after their ration 

of milk they would take a few swallows of water. An automatic waterer 

situated a little above the surface of the ground is the best arrangement 

for supplying this need. 

CaF Ties: The Kansas Experiment Station has tried both ropes 

and stanchions, and find that using the latter is the simplest and best means 
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SKIM MILK CALVES. 

Average Daily Gain Per Head, 1.51 Pounds. Feed Cost Per 100 Pounds of Gain, $2.26, 

of holding calves while they are being fed. Calves will also learn to eat 

grain much quicker than when fed in an open pen. With stanchions each 

calf finds its place, and the feeder can set the milk pail in the feed trough, 

which prevents it from being tipped over, and while the calf is drinking 

can measure out the milk for the next calf. In this way it is possible for a 

man to keep three or four pails going, until all the calves are fed. If grain 

is put into the feed trough at once the calf will go to eating, and forget 

about its friendly but impolite and unsanitary affection for its neighbors 

ears or mouth. Calves fed in this way can be let loose again fifteen minutes 

after entering the stanchions. The Agricultural College has found that 

excellent stanchions for calves can be made out of plain fencing for the 
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upright pieces, with 2x4’s for the horizontal pieces at the top, with fencing 
boards at the bottom. The stanchions are forty-two inches high, twenty- 

eight inches apart from center to center, and allow for four and one-half 

inches space for the neck. The feed trough is twelve inches wide, four 

inches deep, and runs the full length of the stanchion. If calves are fast- 

ened by rope ties, they should be far enough apart to prevent them from 

sucking each other. 

Scours: The greatest difficulty in raising calves is undoubtedly 

scours. Here, as elsewhere, ‘“‘An ounce of prevention is worth a pound of 

cure.’ The principle causes are overfeeding, feeding sour milk, feeding 

cold milk, feeding grain with the milk, dirty milk pails, unwholesome feed 

boxes, and irregularity of feeding. An intelligent and observing feeder 

will notice the symptoms of this disease as soon as it appears, in which case 
the ration of milk should be cut down one-half or more and gradually in- 
creased again as the calf is able to stand it. A successful feeder will do 

his best to keep the milk swect. When sterilized skim milk is brought 

back from the creamery, the portion intended for that night’s feed wil 
usually keep in good condition without any treatment. The portion 

intended for the next morning’s feed or the following feeds (where milk is 

kept over Sunday or hauled to the creamery every other day) needs to be 

cooled down to 60 degrees F. or less as soon as it arrives from the creamery. 

Compiaints are sometimes received about sterilized skim milk souring when 

placed in tubs of cold water as soon as received from the creamery. Sterilized 
skim milk will not sour until it is cooled to about blood temperature. <A 

can of hot milk will warm a tub of water to about this temperature, and as 

the milk is cooled at the same time the best conditions are offered for the 

development of lactic-acid germs. In this case a tub of water only helps 

to keep the can of milk at blood temperature. Under such circumstances 

the water is worse than nothing. If hot skim milk is cooled in the tub, it 

should be done by running water. A better plan is to use a cooler, and 
place the can of cooled milk in a tub of cold water in order to keep it cool. 

Skim milk treated in this way at the Kansas Agricultural College has 

been kept sweet from Saturday forenoon until Monday morning, during the 

hottest months of the summer, without the use of a particle of ice, the cool- 

ing being done with well water. Where trouble is experienced when skim 

milk is cooled and kept below 60 degrees, the fault probably lies in using 

unclean utensils, or by the creamery receiving tainted or sour milk, or by 

the skim milk being improperly sterilized. 
The heating of the milk tends to produce chemical changes that help 

to prevent scours. There is probably no more effective way of upsetting 

the system of the young calf than by feeding it cold milk. So important 

is it always to feed the milk at blood temperature (95 to 100 degrees F.) 

that a careful feeder will occasionally test the temperature with a ther- 

mometer. No one can expect to successfully raise skim milk calves 

without giving close attention to the temperature of the milk when fed. 



§2 THE*CREAMERY PATRON'S HANDBOOK. 

The feeding of the grain with the milk has already been mentioned in 

detail. Calf buckets may be kept clean by rinsing and scalding after each 

feed. No more grain or hay should be fed than the calves will eat up clean. 

Should any remain uneaten it should be removed before giving any fresh 

feed. Calves like salt the same as other animals. 

Dried blood has been found to be an effective remedy for scours. Mix 
a teaspoonful with the milk while the calf is drinking. In case of a weak 

calf the allowance may be increased gradually to a tablespoonful at each 
feed. 

To summarize, warm, sweet milk, fed in clean buckets, with access to 

corn meal, shelled corn or Kafir-corn meal, bright hay, fresh, clean water, 

WHOLE MILK CALVES, 

Average Daily Gain Per Head, 1.86 Pounds. Feed Cost Per 100 Pounds of Gain, $5.46. 

salt, plenty of sunlight, shelter and bedding in cold weather, shade in sum- 

mer and regularity and kindness in treatment will usually insure good, 

thrifty calves that will gain from a pound and one-half to two pounds daily. 

SOME INTERESTING CALF EXPERIMENTS. 

CREAMERY COMPARED WITH HAND SEPARATOR SKIM MILK: Thirteen 
calves at the Kansas Experiment Station were divided into two lots of six 

and seven respectivély. During the feeding period of 142 days the six 

calves, fed on sterilized creamery skim milk made a gain of 250 pounds per 

head, while the seven calves fed on hand separator skim milk gained during 

the same time 251 pounds per head. At first the calves showed a dislike 
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for sterilized skim milk but as soon as they became accustomed to the odor 
they drank it with a relish. It will thus be seen that the two kinds of skim 

milk are practically equal in feeding value. Too much emphasis however 

cannot be placed upon having the skim milk from the creamery thoroughly 

sterilized, preferably by live, dry steam so as to add as little water as pos- 

sible. The temperature should go above 200 degrees F. Where the skim 

milk is sterilized at the creamery and well cared for after reaching the farm 

the calves are sure of getting good sweet milk of uniform quality at each 

meal, Sterilized milk helps to prevent scours. Without these precau- 

tions it is impossible to raise good, thrifty calves on skim milk. Steriliza- 
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CALVES RAISED WITH DAMS. 

Average Daily Gain Per Head, 1.77 Pounds. Cost Per 100 Pounds of Gain, $4.41. 

tion is not necessary where the milk is separated on the farm and fed im- 
mediately after each milking. 

FEEDING Oi, Meat, FLAXSEED MEAL OR BLACHFORD’s MEAL WITH 

Mitk: The Iowa Experiment Station compared the relative value of oil 
meal and corn meal in supplementing skim milk. In commenting on the 

results Professor Curtiss says. ‘The results of all the investigations made 

at this station strongly indicate that it is not only unnecessary but poor 

economy and poor practice in feeding to use a highly nitrogenous product 

like oil meal in combination with separator skim milk. The practice has 
neither logical reason nor scientific theory for its support; and in the 

corn belt states with their surplus of corn and oats, there is no necessity 
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for the purchase of a high-priced nitrogenous product to be used in supple- 
menting the skim milk ration.”’ 

Flaxseed meal is recommended by dairy writers as a suitable feed to 

take the place of the butterfat removed from the milk. Blachford’s calf 

meal is advertised and sold for the same purpose. The Kansas Experiment 

Station fed four calves on flaxseed meal. The meal was placed in a pail 
and enough boiling water poured over it to make a jelly, which was fed 

with the skim milk at feeding time. At first each calf received a tablespoon- 

ful of flaxseed at each meal; this allowance was gradually increased to one- 

half pound per head per day by the time the calves were three to four 

months old. Four calves were fed Blachford’s calf meal. The latter was 

mixed with warm water according to directions to form a gruel. This 

gruel was mixed with the skim milk and the same amount fed as with the 

flaxseed meal. Both lots received all the mixed hay and Kafir-corn meal 

they would eat. A third lot of five calves received skim milk, Kafir-corn 

meal and mixed hay. The calves receiving the Blachford’s calf meal gained 

1.9 pounds daily per head, the flaxseed lot 1.55 pounds daily per head, and 

the lot with nothing mixed with their skim milk 1.82 pounds daily per head. 

Both the flaxseed meal and the Blachford’s calf meal are very expensive, 

and unless better gains than the above are secured their use is not only ex- 
pensive but of practically no value. 

SHELLED CoRN COMPARED WITH CORN CHoP FOR YOUNG CALVES: In 

the fall of 1900, the Kansas Experiment Station purchased twenty head of 

young calves, composed mostly of Shorthorn and Hereford grades. On 

November 28, these calves were divided into two lots as nearly equal as 
possible, the average weight being 127 pounds. Both lots were fed and 

treated alike, with the exception that one received its grain as shelled corn 
and the other as corn chop. All the calves were fed mixed hay (red clover, 

orchard grass and English blue grass) for the first nine weeks, prairie hay 

for the next four weeks and a mixture of prairie and alfalfa for the last six 

weeks. Each lot was given all the milk, grain and hay the calves would eat 

without scouring. Salt was accessible at all times. For nine days previous 

to the division into lots the grain for all the calves consisted of a mixture of 

shelled corn and corn chop. It was noticed that the calves would begin to eat 

the shelled corn when three to four weeks old, andinafew cases when two to 

three weeks old. At the commencement of the experiment each lot was 

consuming ten pounds of grain daily. As the experiment advanced it 

was found that the corn chop calves could not eat as much grain as the 

shelled corn calves without causing considerable trouble from scours. This 

accounts for the difference of 325 pounds in the grain consumed by the 

two lots. 
SHELLED Corn Lor: For nineteen weeks under experiment these 

ten calves consumed 18,561 pounds of skim milk, 2,611 pounds of shelled 

corn, and 7,088 pounds of hay. The total gain during the experiment was 

2,322 pounds, or 1.74 pounds daily per head. Valuing skim milk at fifteen 
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cents per hundred pounds, grain at fifty cents per hundred pounds and hay 

at $4.00 per ton, the feed cost of raising these calves amounts to $55.06, 

or $5.50 per head. The cost for each 100 pounds of gain is as follows: 

Skim milk $1.20, grain $0.56, roughness $0.61, total $2.37. 

Corn Cuop Lot: The ten calves consumed 18,666 pounds of skim- 
milk, 2,286 pounds of corn chop, 7,088 pounds of hay. The gain of this 

lot was 2,123 pounds, or 1.59 pounds daily per head. At prices given above 

the feed cost amounts to $53.60, or $5.36 per head. The cost of each 100 

pounds of gain is as follows: Skim-milk $1.31, grain $0.54, roughness $0.67, 

total $2.52. If we raise the cost of grain five cents per 100 pounds (about 

three cents per bushel) to pay for the grinding, the grain cost per 100 pounds 

of gain would be increased to $0.59 and the total to $2.57. 

Comparing the two lots, we find those on shelled corn made the best 

gains by 199 pounds and at a cost of $0.20 less per 10) pounds of gain. 
Since calves relish shelled corn and will begin eating it when three or four 

weeks old, and make better and cheaper gains on it, and are less subject to 

scours than on corn chop, there iscertainly no object in going to the expense of 

grinding corn. This experiment shows that it is possible to raise good, 

thrifty calves that will gain 1.75 pounds daily per head on feeds produced 

entirely from the farm and in a form that requires no preparation of the 

feed, outside of harvesting, except the shelling of the corn. 

THREE Ways OF FEEDING MILK TO CaLveEs: Twenty head of grade 
Shorthorn and Hereford calves were purchased by the Kansas Experiment 

Station in the spring of 1900 and divided into two lots. One lot was fed on 
sterilized creamery skim milk with a grain ration composed of equal parts 

of corn and Kafir-corn meal, with all the alfalfa hay they would eat. The 

second lot was fed the same as the first, except that fresh whole milk was 

used instead of skim milk. In addition to these two lots, the Station secured 

the privilege of weighing twenty-two head of high grade Hereford calves 

which were running with their dams in a pasture near the Experiment Station. 
RESULTS WITH SKIM MiLK: For the twenty-two weeks under experi- 

ment the ten calves consumed 24,736 pounds of skim milk, 1,430 pounds 

of corn chop, 1,430 pounds of Kafir-corn meal and 641 pounds of alfalfa hay. 

The total gain was 2,331 pounds, or a daily average of 1.51 pounds per 

head. Figuring skim milk at 15 cents per 100, grain at 50 cents per 100 

pounds and hay at $4 per ton, the total feed cost of raising these calves 

was $52.68, or $5.27 per head. The feed cost for each 100 pounds of gain 

was $2.26. 
Cows that are milked will produce larger yields than when suckling 

calves. According to the average yield at this Station, ten cows (one for 
each calf) produced 55,540 pounds of milk testing 3.93 per cent. butterfat. 

With butterfat at 154 cents per pound, this would amount to $338.52. 

The value of the skim milk not nceded by the calves would raise this to 

$374.24. Deduct from this the value of the feed consumed by the calves 

and there remains $321.56, or $32.15 per calf to pay for the expense of milking, 
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feeding the calves and hauling the milk to the creamery. At 124 cents 

per hour, this expense need not be one-half of the above sum, leaving $15 

to $16 clear profit for each calf raised on skim milk. 
RESULTS WITH WHOLE MiLk: During twenty-two weeks these ten 

calves consumed 23,287 -pounds of fresh milk, 835, pounds of corn chop, 

835 pounds of Kafir-corn meal, and 835 pounds of alfalfa hay. The total 

gain was 2,878 pounds, or a daily average of 1.86 pounds per head. Charg- 

ing butterfat at creamery prices, the feed cost of raising these calves 

amounted to $157.19 or $15.72 per head. The feed cost for each 100 pounds 

of gain amounts to $5.46. 

V3 ait 

YPSEY’S START IN LIFE. 
(Before Taking Dried Blood.) 

RESULT WITH CALVES NURSED BY THE Cows: On May 28, 1900, twenty- 

two calves that were running with their dams averaged 174 pounds. On 

October 15, these same calves averaged 422 pounds, or an average daily 

gain per head of 1.77 pounds. The only expense attached to raising these 

calves was the keep of the cows, which was estimated by the owner to be 

$12 per head. Multiplying the average daily gain of these calves by 154, 
the number of days in previous experiment, gives a total gain of 272 pounds 

per head. With $12 as the cost of raising the calf, each 100 pounds of gain 
cost $4.41. 

Resutts.IN Feep Lot ArrER WEANING: In the fall all these calves 

were placed in the feed lot, where they were pushed for baby beef. During 
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the seven months under experiment, the skim milk calves gained 440 pounds 

per head, the whole milk calves 495 pounds per head, and the calves nursed 

by the cows, 422 pounds per head. 

This experiment shows that the feed cost of raising a good skim milk 

calf need not exceed $5.25 in contrast to $15.75 for a whole milk calf and $8 
for one nursed by the dam. The skim milk calf becomes accustomed to 

eating both grain and roughness early in life, is handled enough to be gentle, 

and when transferred to a feed lot is ready to make rapid and economical 

gains. ; 

Driep BLoop as A TONIC FOR YOUNG CALVES: For over two years the 

YPSEY AS A YEARLING. 

(After Taking Dried Blood.) 

Kansas Experiment Station has used dried blood in connection with its 
experiments in feeding calves. In March, 1899, one of our cows gave birth 
to a calf weighing 86 pounds. This calf was allowed to suck for several 

weeks, to assist in reducing the inflammation in the dam’s udder. On ac- 

count of poor quality and quantity of milk, the calf did very poorly, and 

to save its life it became necessary to remove it from the dam. With the 

ordinary treatment accorded our calves he grew worse and worse, and when 

_79 days old weighed only ninety pounds, or four pounds heavier than at 

birth. Although no one would have given ten cents for the calf at this 

time, an effort was made to bring him out. He was given castor oil, laudanum, 
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fresh eggs, calf meal,and,as a last resort, dried blood. With the blood the 

calf commenced to improve, and in a short time was gaining at the rate of 

nearly fourteen pounds per week, and not infrequently as high as seventeen 

to eighteen pounds per week. When a year old he weighed 578 pounds— 

a pretty good record for a calf that gained only four pounds for the first 

seventy-nine days of its existence. The dried blood consumed during parts 

of three months amounted to seven and one-half peagds, At two cents 
per pound, the cost was fifteen cents. 

In October, 1905, a heifer belonging to the Agricultural College dropped 

her first calf. The calf was small and sickly, and for the first few weeks 

did very poorly, as is shown by the fact that on December 1 it weighed two 
pounds less than on November 1. For a few weeks its life was in a very 

critical condition, but when induced to eat a little dried blood with its milk 
it began to improve and has been making fair gains ever since. 

Dried blood is not only good for a weak calf, but is an excellent remedy 
for any calf subject to scours. The Kansas Experiment Station purchases 

many young calves. Frequently these calves arrive at the Station badly 

affected with the scours; a little dried blood always brings about acure. Re- 

cently a test was made with five calves that happened to be scouring at 

the same time. With two of these calves dried blood was fed after reducing 
the regular feed of milk. With the other three the dried blood was fed 
without changing the supply of milk. In the former case the calves re- 

covered from the scours after two feeds; in the latter after three feeds. With 

seventy head of young calves under experiment at the Kansas Station dur- 

ing the past year, there has not been a single case of scours that dried blood 

has failed to check. 

In feeding dried blood, a teaspoonful at a feed is a great plenty. This 

should be continued until the scours disappear. In case of a weak calf, the 

allowance may be gradually increased to a tablespoonful at a feed. To 

prevent the dried blood from settling to the bottom of the pail, where the 
calf will be unable to get it, it may be stirred in the milk while the calf is 

drinking, or the milk and blood may be fed immediately after being thor- 

oughly mixed. Since dried blood is such a cheap and effective remedy, it 

will pay any one who raises young calves by hand to have a little available 

whenever a calf shows. signs of disorders in its digestive tract. It can be 

obtained from any of the large packers. When ordering, state that the 

blood is wanted for feeding purposes. 

DEHORNING YOUNG CaLves: With the possible exception of pure 
bloods it is well to dehorn the calves while young, preferably when three or 

four days old. As soon as the button can be felt beneath the skin clip off 

the surrounding hair; then take a stick of caustic potash, wrap all but one 

end with paper, to protect the hand, moisten the exposed end in water and 

rub gently over the button, until the skin becomes slightly raw and the calf 

smarts a little under the operation. In a few days a scab will form, soon 

to disappear, leaving the animal without horns. Usually one application 
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is ample, but, should the horns start to grow, the operation can be repeated. 

This is by far the easiest and most humane way of dehorning cattle. Care 

should be exercised not to allow any of the dissolved caustic potash to run 

down over the hair and injure the eyes or skin. 

RELIEVING CALVES FROM F ties: During the hot summer months 

flies are a constant torment to young calves. For two seasons the Ento- 

mological Department of the Kansas Agricultural College has been experi- 
menting and compounding various substances, in order to produce an ef- 

fective and economical mixture which, when applied to the surface of an 

animal, would ward off the flies. As a result of these experiments, they 

SKIM MILK HEIFERS RAISED FOR THE DAIRY. 

Average Weight, 564 Pounds at One Year Old. 

have succeeded in producing the following formula, which seems to answer 

the purpose reasonably well: Resin, 14 pounds; laundry soap, 2 cakes; 

fish oil, 4 pint; enough water to make three gallons. Dissolve the resin in 

a solution of soap and water; add the fish oil and the rest of the water. 

Apply with a brush. This mixture will cost from seven to eight cents per 

gallon, and may be used for either calves or cows. One-half pint of this 

mixture is considered enough for one application for a cow; a calf, of course, 

would require considerably less. It will be more economical to apply this 

only to the parts of the animal not reached by the tail. At first it will 
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probably be necessary to give two or three applications per week, until the 

outer ends of the hair become coated with the resin. After that retouch 

those parts where the resin is rubbed off. 

MANAGEMENT AFTER WEANING. 

FreepInc: Skim milk can be profitably fed to calves until they are 

five or six months old, and when milk is plenty even longer. Weaning 

from milk should be done by gradually reducing the allowance; at least one 

week should be consumed in the change. If pastures containing plenty of 

feed and water are available young dairy stock could ask for no better 

quarters. If weaning occurs in winter they should be supplied with plenty 

of nutritious rough feed, such as alfalfa, red clover, cow-pea hay or soy bean 

hay. These can be supplemented to advantage with sorghum hay, corn 

stover, Kafir-corn stover, millet, timothy, orchard grass or prairie hay. It 

is very desirable to have plenty of leguminous crops, like the first four men- 

tioned, to furnish plenty of protein to develop bone and muscle. Heifers 

intended for future usefulness in the dairy need very little or no grain after 

weaning until they drop their first calves. The object is to develop large 

frames and large paunches. This can be better and more economically 
done with roughness than with grain. In the winter of 1900-01 a small 

herd of grade Guernsey heifers were wintered in excellent shape on alfalfa 

and sorghum without grain. . 

SHELTER: Under conditions existing in Kansas a shed open to the 

south is ample protection for young dairy stock. Hardiness is one of the 

very essential points to develop in dairy cattle. This cannot be done where 

the young stock are kept in as warm and close quarters as is usually neces- 

sarv for the milch cow. In northern climes the open shed may not be suf- 

ficient but the object should be to come as close to it as the climate will 
permit. 

INOCULATING FOR BiacK Lec: A large number of calves are lost every 

year from black leg. Protective inoculation is the only successful way of 

combating this disease. Experiments at the Kansas Station show that 
the death rate is more than seven times as great before as after inoculation. 

A man is running too much risk in allowing his heifers to go uninoculated. 
If the reader cannot procure vaccine for inoculation from his own Experi- 

ment Station he can probably get it of the United States Department of 
Agriculture or from some commercial manufacturers advertised in the stock 

and dairy papers. 

BREEDING: Dairy heifers are nearly always stunted and frequently 

injured more or less for life if they are bred to calve before they are two 

years old. If the heifer was a spring calf it would be better to breed her 

to calve in the fall following her second birthday. Fall calving is profitable 

in more ways than one. When fresh, a cow will give a good flow of milk 

even on dry feed. In the spring the stimulating effect of the green grass 

will keep up and even increase the flow. A cow calving in the spring will 
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usually shrink very materially in her milk flow when changed from pasture 

to dry feed in the fall. Again the cow calving in the fall produces the largest 

amount of butterfat when prices are the highest. A fall calf will usually 

fare better than his spring sister. The farmer has more time to give it the 

attention that it needs, flies are not so bad and in the spring it is ready to 
go to pasture. Much depends in getting the dairy heifers in the habit of 

calving at the time of year when they will bring in the most profit. 

GENERAL CaReE: The yards, sheds and barns in which the young dairy 
stock are kept should be so situated that water will readily drain away, that 

ie 

HALF GUERNSEY HEIFER. 
Raised on Skim Milk. 

sunlight will find an abundant entrance, and if possible so that cold winds 

of the north and northwest will not reach them. The shed or barn should 

be well bedded. While it is not desirable to have the main racks for hay 
under the shed they should be located in as well protected spot as possible. 

Where racks are constructed to prevent the cattle from wasting it, enough 

hay may be hauled in at one time to last several days. When ice forms on 

the drinking water, tank heaters are very desirable. They cost but little, 

require only a small amount of fuel and are easily cared for. These heaters 

will keep ice from forming in the severest weather, and the stock will drink 
much more water with evident satisfaction. 



‘*The great high-road of human welfare lies along 
the old highway of steadfast well-doing; and they who 

are the most persistent, and work in the true spirit, will 

invariably be the most successful. Success treads on 

the heels of every right effort.”—Saumuel Smiles. 



ECONOMIC FEEDING AND CARE OF DAIRY COWS, WITH 
INSTRUCTIONS AND EXAMPLES OF HOW 

TO FORMULATE DAIRY RATIONS. 

BY T. L. HAECKER, PROFESSOR OF DAIRY HUSBANDRY, UNIVERSITY 

OF MINNESOTA. 

St. Anthony Park, Minn. 

American literature dealing with the feeding of domestic animals is. 

largely based upon the teachings of Dr. Emil V. Wolff,a German Scientist, 

who nearly half a century ago, published the results of his investigations as 

to the kind and amount of nutrients needed by domestic animals in mak- 

ing growth, maintaining the body and returning animal products. In 

his feeding standards the amount of organic matter and disgestible nutrients 

needed by various animals is given in great detail, and the standard daily 

. ration for an average cow in milk, basing the weight at 1,000 pounds, was 

fixed at 24 pounds of organic matter and of digestible nutrients, 2.5 pounds 

of protein, 12.5 pounds of carbohydrates, and .4 of a pound of ether extract 

or what is commonly termed fat. 
In the application of this standard to feeding practice it has gradually 

become apparent that the amount of protein stated in the formula or stand- 

ard, for a dairy cow, was often more than was really needed by one weigh- 

ing 1,000 pounds. 
A formal deviation from Wolft’s standard appeared in bulletin 

38, of the Wisconsin Experiment Station, by Woll, who collected data 

from over 100 dairymen and submitted a proposed American standard 

ration for dairy cows based upon the average obtained from the rations 

fed. Atwater and Phelps of the Connecticut Station made a special study 

of this subject during several winters and submitted a standard which 

seemed to give best results in their investigation. Dr. C. Lehmann, of 

the Berlin (Germany) Agricultural College, modified the Wolff standard 

according to the quantity of milk the cow gives. The wisdom of such a 

standard is obvious, for a cow giving a large flow of milk requires more 

nutriment, other things being equal; than one giving a smaller flow. 

63 
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AMERICAN AND GERMAN FEEDING STANDARDS: FOR DAIRY 

COWS. 

DIGESTIBLE NUTRIENTS PER DAY PER 1,000 POUNDS LIVE WEIGHT. 

Digestible nutrients 
; Nutri- 

RATION. ney Carbo- | Ether| tive 
m=tter. || Pro- ne : ‘ 

fat y- ex- | Ratio. 
drates. | tract. 

Lbs. Lbs. Lbs. Lbs. 5 
Wolff original (German) feeding 

LANdOMy wali on en apne eres 24.0* || 2.5 12.5 4 1:5.4 
Woll proposed American ration..| 24.5..|| 2.15 13.27 (4) Gee 
Atwater and Phelps proposed 

Stamcardinn. vies eee eee 25.0* || 2.5 12to13/5to 8] 1:5.6 
Wolff-Lehmann modified stand- 

aie el—— 
I. ‘| When giving 11 lbs.| 25.0 1G 10.0 3 Io). 7 

Olt sanhllke Glawliys Goce | : 
II. When giving 164 lbs.| 27.0 2.0 Lal (0) 4 1:6.0 

oiednullke daily een: 
III. When giving 22 lbs.| 29.0 2.5 13.0 5) De 7 

of mmulk idathys.. at 
IV. When giving 274% lbs. ; 

orenmlliidailiyAce sa 32.0 oe WO) 8 1:4.5 
Standard maintenance 

RELULOMIees aya ws aoe 18.0 anh 8.0 paler Ul ts) 

*Organic matter. 

Upon examining the table, it will be observed that there is a general 

agreement in the standards submitted except that Woll’s proposed stand- 

ard contains .35 of a pound less protein, and .34 of a pound more fat or 

ether extract than the original Wolff standard. The Atwater—Phelps pro- 

posed standard varies the ether extract from .5 to .8 of a pound. The excess 

of ether extract in these two proposed standards is doubtless due to the 

fact that American feed stutis contain a larger supply of this nutrient. 

The standard proposed by Dr. Lehmann appears to have been merely a 

mathematical deduction based upon the assumption that, for example, 

a cow weighing 1,000 pounds requires .7 of a pound of digestible protein 

daily for maintenance of the body and .081+ of a pound of protein for each 

pound of milk yielded; for 1.60 pounds protein prescribed for a cow giving 

11 pounds of milk daily, less .7, the amount needed for maintaining the 

body, leaves .9 of a pound of protein available for the production of 11 

pounds of milk, and .9+11—.081+. Again, if a cow yielding 22 pounds 

of milk requires 2.5 pounds of digestible protein daily and she requires 

.7 of a pound for maintenance there is left 1.8 pounds of protein available 
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! 
for milk production, and 1.8+22—.081-+, the amount of protein required 
for one pound of milk according to Dr. Lehmann. 

During the winter of 1894-5, at the Minnesota Station, an experiment 

was made with dairy cows, comparing various feeding stuffs, during which 

less protein was fed than is prescribed in the various feeding standards, 

and it was therefore a practicaltest as to whether cows required as much 

protein as the standards call for. All feed stuffs used were subjected to 
chemical analysis, every ration was weighed out daily to each cow, and 

each milking was weighed and tested with the Babcock milk test. It may 
therefore be assumed that the data obtained are fairly accurate. 

The following table gives the daily average of dry matter and digest- 

ible nutrients consumed and milk yielded and average per cent. butterfat in 

each cow’s milk from November 19, 1894, to February 10, 1895—84 days. 

Digestible. . 
an Milk | Per Bags 

COW. matter.|| pro- re u _ daily ae to1lb 

tein. Bie cle rt | milk 

IBXSIEAS. 65 Cette WI eee ee Uea ) LON | PLORGS 45 LOROSS | On .109 
Once MaE (As stk so ly eNOS PeSe | E2208 49 Way \OPA |} tes? 083 
BeckiGy sien stn ax | 20)..08 1634 Oz 2 43 SAS el ONO ae Orne 
MIEKSEVO 6 airy. 5 2. on 2058 1.70 | 10.98 45 16.78 | 4.9 | .071 
ORISuOls. saat, ket | Bose 1-98 | 12.44 | .51 ZOnOOM) VOmOm ee Ose 
Sweet brian... ....../. | 26.91 2.25 | 14.50 | .58 || 30.81 | 4.8 | .049 
iweriey. sfracscc. .ore! 20208 S65) | LOR 2 aa 27.26 | 3-8 | .039 
Heyes, oo .Acs 31.49 || 2.64 | 16.92 | .69.|| 44.39 | 3.7 | .041 
|Brove pave 26 .22 Pa Ns | AE) Sl eeayaye IN Vets ase (fed LOSS 
Quidee 23.29 9 OD 242 DO 2 ao) lorie bea Oee 
Lydia . Boe aa || PaO OA: 2258: |) Vo222 4.61 32.02) | 3.4 1.052 
CWomMbeSS sw... ..- || 28ndt 2259) | Los28 F620 45527 | 24034 

NNO Cre me SOM Ole OSM = nos= llin2Gn OG. ieterlelpe Os 

The daily consumption of dry matter ranged from 20.08 pounds to 

31.49, and averaged 24.30, being very near the amount fixed in the stand- 

ards. The amount of digestible protein provided ranged from 1.63 pounds 

to 2.64 pounds, and averaged practically 2 pounds, while the carbohy- 

drates and ether extract varied but little from the standard. Since the 

flow of milk was large and remarkably uniform, and the cows were ap- 

parently well nourished, it may be assumed that the nutrients provided 

were ample. It will be observed that none of the cows had as much pro- 

tein in proportion to milk yielded as is prescribed in Dr. Lehmann’s 

modification of the Wolff standard, except Betty and Dora, that were near 

the close of their period of lactation, and gave milk containing over 6 per 

cent. of butterfat. Itis probable that these cows and some others received 



66 THE CREAMERY PATRON'S HANDBOOK. 

more protein than they needed for the work they were doing, but of this 
there is no evidence. The average amount of protein consumed, after 

deducting .7 of a pound for maintenance of body, for gach pound of milk 

produced, is .05 of a pound. This offers strong evidence that cows do not 

need as much protein as is prescribed in the feeding standards. Since 

this experiment ended the 10th of February, there may be still a doubt 

as to whether the cows could maintain a normal flow of milk during the 

remainder of the winter on such a light supply of protein. Fortunately 

the cows were started on another experiment the 11th of February, com- 

paring timothy with prairie hay, which covered a period of 70 days ending 

the 21st of April, which was only about two weeks before they were turned 

to pasture. The following table gives the daily consumption of nutrients 

and yield of milk of each cow: 

Digestible. Poe 
Dry Milk Perch ere 

cow. matter. || Pro- oe a daily ees to 1 lb. 
s Y= iiss Th ES 

tein. | drates. Lbs. nak: 

Beckleyaac wear eee 21 SLO LOS Ue OM oils ieleseolen aloo Ont mmole 
ETOUSCON es aya eee 25.24 || 2.14 | 13.35 | .64 || 24.88 | 4.38 | .061 
Mutt CleSeyie. «cy a0 peed LOZGLS || Weo6 | e LOPSS Ae Lo doa) Sroo eas 
sweet Briar. ca: 27.00 |) 2.21 | 14.21 .67 26.09 | 2.28 | .056 
Red diyt As si eae sete. 20.94 1GOS) Ss .ol 14°49) 6.21) J0%s 
Bellet ar Ric ase ee 20.56 || 1.76 | 10.89 | .50 || 19.38 | 4.14 | .056 
Olin: Ae Ae ome ee 21.15 Wore jf als | sul 21.20 | 4.12 } .053 
ING ON Beene ata ee 31.93 || 2.59 | 16.79 | .78 || 40.82 | 3.69 | .043 
NE GHA aie ee eS 2¢.00 || 2.21 | 14.10 | .67 || 31:46 | 3.67 | 045 
Te Vieliiee, PR Reece inte ee 27.57 2.26 | 14.49 | .68 || 27.98 | 3.57 | 7054 
@indeey) 22s he eee 22.13 1.85. | 11.94 | (55 || 25°89 | 3.49 |" 2048 
Countessia: » tee 29)-22 | 2:40 | 15250, )) 72 || 411280) | 2 53040 

Average . 24.51 || 2.00 | 12.90 | .60 || 25.23 | 4.07 | .048 

There are features in this experiment which have a direct bearing on 

the feeding standards. One is the small amount of protein fed, the other 

is the large and uniform flow of milk during the winter. There was only 

one cow that received as much protein as is given in the original Wolff 

standard, and she gave during the seccnd pericd, which covercd 70 days, 

an average daily yield of 40.82 pounds of milk with 2.59 pounds of protein, 
while the Wolff-Lehmann standard prescribed 3.3 pounds of protein for a 

daily yield of 27.5 pounds of milk. Countess consumed 2.40 pounds of 

protein and gave 41.80 pounds of milk daily and after deducting the amount 

of protein calculated for maintenance of the body, she used at the rate of 

only .04 of a pound of protein to a pound of milk, being less than half the 
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amount prescribed in the above standard, and the whole herd required only 
at the rate of .048 of a pound. 

Making a summary of the results of the two periods cited we have the 

following: 

Digestible nutrients 

cl Milk. 
LS sere 

matter. Pro Carbo- | Ether 
al hy- Cx=—l Wise: 

tein. | drates. | tract. 3 

Daily average of nutrients consumed 
IREriodel iy ie, aera anak 24.30 || 2.01 | 12.03 .53 | 26.96 

pair Lees Sea rere oats 2 St. ian sey aee 24.51 |} 2.00 | 12.90 .60 | 25.23 

RCs Mb ye aunty Met ae an 48.81 AOU | S24 95) lees seo Zeek 

PMA Pe ate. Ate Shela See 24.40 || 2.00 | 12.46 .56 | 26.09 

Needed daily for body maintenance} 13.00 67 6.69 OM peas 

Available daily for milk production .| 11.40 || 1.33 5.77 .46 | 26.09 
Reatiments tol Ib. of milk. ...:.... 44 .05 .22 BOTS ete 

From this we learn that in a herd where the daily average yield of milk 

ranges from 10 to 43 pounds, and the quality of the milk from that con- 

taining 2.45 per cent. of butterfat to 6.7 per cent. after making allowance 

for food of maintenance, at the rate of .7 of a pound of digestible protein, 

7 pounds of digestible carbohydrates and .1 of a pound of ether extract, 

per 1,000 pounds of live weight, the nutrients used to a pound of milk test- 

ing 4 per cent. fat, was .05 of a pound of protein, .22 of a pound of carbo- 

hydrates and .017 of a pound of ether extract or fat. With this definite 

information at hand it becomes an easy matter for the feeder to calculate 

about how much of each kind of nutrients is required to provide for a 
given flow of milk of fairly average quality. 

Foop oF Support. The nutrients an animal uses in rebuilding the 

tissues of the body as they wear out day by day, in generating heat and 

providing energy to carry on all involuntary movements of the internal 

organs, is termed the food of support or maintenance. The amount of 

food an animal needs for this purpose depends upon its size, disposition 

and environment. 

The larger the animal, other things being equal, the more food is needed 

for maintenance, though not quite in proportion to the increase in weight. 

That is; a small animal requires relatively more food for this purpose than 

does a large one. An animal being constitutionally timid, irritable, or dis- 

contented will need more than one having a docile, contented disposition. 
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One in uncomfortable quarters will use more than one that is made com- 
fortable. 

The factors generally used to express the daily needs of a cow weigh- 

ing 1,000 pounds, for food of support, is of protein .7 of a pound, carbo- 

hydrates 8 pounds, and of ether extract or fat .1 of a pound. These are 

used by the author with the exception that, of carbohydrates, only 7 pounds 
are allowed because there is ample proof that it is sufficient and more than 

enough for this purpose. Especially is this the case with American food 
stuffs that contain fatty matters in excess. 

PRACTICAL FEEDING SUGGESTIONS. 

CompouNDING Rations. The object in formulating a ration is to 

provide sufficient bulk to satisfy the appetite and feeding capacity and 
furnish the amount of each nutrient needed for the work a cow is doing. 

Tf the ration lacks in bulk she will be discontented; if'it contains an excess 

of nutriment needed for the maintenance of the body and milk yielded, a 

gradual gain in weight will follow, and if it is short of the required amount of 
nutriment there will be a decrease in the flow of milk. 

PROPORTION OF ROUGHAGE TO CONCENTRATES. Since it is highly im- 

portant that a cow should, at all times, have enough food to satisfy the ap- 

petite, the proportion of coarse feed to grain must be adjusted to her actual 
needs. When she is dry or yielding a small mess of milk, but little grain 

will be needed, say from 2 to 4 pounds daily with enough coarse feed to 

satisfy her. If she is doing just medium work, one-third of the nutrients 

should be provided by the concentrates and two-thirds by the roughage; 

when in full flow and giving a large yield, about half the nutrients in the 

ration should be provided by the concentrates. If it is the aim to retain a 

cow in the dairy during her natural life, this proportion should be main- 
tained; but if a maximum yield for only a few years is desired, two-thirds 

of the nutrients may be provided by the concentrates. Such methods of 

feeding may be practiced with advantage where cows are purchased for 

the purpose of using them one or two years in a dairy and then replacing 

them with others fresh in milk. 

PaLaTaBILity. In formulating a ration due regard should be had to 
its palatability. A cow will give better return if she relishes her food. It 

stimulates the appetite and aids digestion. To this end forage should be 

cut early and not exposed to sunshine any longer than is absolutely ne- 

cessary. Dews and sunlight in alternation. will bleach forage, reduce its 

palatability and digestibility. The ration should be composed of a reason- 

able number of feed stuffs, since a mixture is relished better than only one 

kind of grain or roughage, though frequent changes in a ration should be 

avoided since this causes imperfect digestion and assimilation. So adjust 

the supply of food that the ration can be made from two kinds of roughage 

and several varieties of grain and then make no more changes during the 

the winter than is necessary. If an appetizing, well balanced, fixed ration 

can be fed all winter, better results will be obtained than by frequent changes 
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in the composition of the ration. Succulent feed such as roots and silage 

is greatly relished and stimulates the appetite and the flow of milk. It 

also aids digestion by keeping the cow in better physical tone. 

ORDER OF FEEDING. It is of great importance that strict regularity 

should be observed both in feeding and in milking, in order to secure the 

greatest degree of contentment in the herd. If cows are fed at stated in- 

tervals they will not be worrying for food until the time for feeding arrives, 

and if it is then given to them in proper quantity they will eat it and then 

lie down, chew the cud, and sleep or rest contentedly until the time for an- 

other meal. First give the grain mixture, and milk while they are eating 

it. This routine is reeommended because with some cows the milk comes 

more freely while they are eating that portion of their ration which has 

the most relish. Cured roughage should be fed after milking because it 
fills the air in the barn or stable with dust. Succulent fo6d, like silage and 

roots, should also be fed after milking because of the odor that it gives out. 
Feeding twice a day will bring better returns than more frequent and waste- 

ful feeding. Give half the concentrates and half the roughage in the morn- 

ing and half in the evening. Cows will soon become accustomed to this 

routine. In the winter they should be allowed to spend the day in the stall, 

and for two or three hours during mid-day they should not be disturbed. 

Turning them out into a yard or giving them access to a straw stack or 

field of corn stalks will cause them to shrink in milk no matter how much 

or how well they may be fed in the morning and evening. No more food 

should be given than they will eat up clean. The mangers should be 

absolutely clean and free from any food during the day and night. 

FORMULATING RATIONS. : 

Having the table showing the dry matter and the digestible nutrients 

in 100 pounds of American feed stufis given by Professor Henry in a pre- 

ceding chapter, the feeding standards and the modifications suggested in 

the feeding experiment reviewed, and the general suggestions offered in 

regard to feeding practice, we are prepared to take up the details in formu- 

lating rations adapted to the work a cow is expected to do. 

As an example, let us assume that we are to prepare a ration for a cow 

weighing 1,000 pounds and giving 10 pounds of milk daily, and that we 

have on hand clover hay, fodder corn, corn and barley. The first question 

that presents itself is how much of each of the three nutrients must be pro- 

vided for the production of the milk and maintenance of the body. It has 

been shown that cows use .05 of a pound of protein to a pound of average 

milk. —Digestible—, 
Carbo- 

Protein hydrates Fat 
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INtbirients needed in the ration. .).5<..-.-2.< 2-0-6. t2ORnOR2Oe yaa 
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Thus we find that the ration should contain of digestible nutrients, 1.20 

of protein, 9.20 pounds of carbohydrates and .27 of a pound of ether ex- 

“tract or fat. Since the cow is doing light work the larger portion of the 

nutrients should be provided in the roughage. We therefore use 10 pounds 

of red clover hay. The table given by Prof. Henry tells us that in 100 

pounds of hay, there are 6.8 pounds of digestible protein. Dividing this by 

100 we find .968 of a pound of protein in 1 pound of hay,and multiplying 
this by 10, the number of pounds to be fed daily, we have .68 of a pound 
protein. In 100 pounds of the hay there are 35.8 pounds of carbohydrates, 

in 1 pound .358, and in the 10 pounds 3.58 pounds. Making similar cal- 

culations with the ether extract in 100 pounds of the hay, we find that in 

the 10 pounds there is .17 of a pound. We next take the 10 pounds of 

fodder corn. We see by the table that a hundred pounds contains, of pro- 

tein 2.5; of carbohydrates 34.6, and of fat 1.2; and by a similar calculation 

we find that in the 10 pounds of fodder corn there are nutrients as follows: 

protein .25, carbohydrates 3.46, ether extract .12. In making these cal- 

culations we have also discovered that in dividing the number giving the 

nutrients in a hundred pounds of any feed by 100, is simply removing the 

decimal two points to the left, and that it can then be multiplied by the 

number of pounds to be used in the ration. As an illustration: we choose 

to use 2 pounds of ground corn meal in the ration. From the table we find 

that in 100 pounds of corn there are 7.9 pounds of protein or .079in 1 pound, 

and .158 in the 2 pounds, and in the same way the other nutrients are found. 

Not desiring to buy any mill feed unless it is necessary, 2 pounds of barley 

meal are added to the ration. No attention has been paid to the dry matter 

in the ration because this point is always adjusted if the suggestions in re- 

gard to methods of feeding are observed. At first it seems as though for- 

mulating rations were a complicated matter, but such is really not the case. 

By a little practice one soon finds it simple and becomes familiar with the 

composition of all ordinary feed stuffs. Tabulating the data obtained 

we have the following formula: 
——Digestible—, 

Lbs... Pro. 3€ .-H eas 
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This ration provides all the nutrients a little in excess of the cow’s 

needs for a daily yield of 10 poundsof milk,if she is kept quiet, and in com- 

fortable quarters; but if she were allowed to roam over fields, exposed to 

extreme cold or raw strong wind or cold rains, she might need nearly all the 

nutrients in the ration for food of support. 
Now let us suppose that there are a number of cows to be fed and that 

some are giving 15 pounds of milk daily, others 20 or possibly as high as 
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40 pounds. To adjust the ration to the varying needs of cows is where 

we encounter difficulties under the feeding standards. One tells us that 

we should feed 2.5 pounds of protein daily, another proposes 2.15, another 

tells us to feed 1.6 of a pound of protein when a cow yields 11 pounds of 
milk, 2 pounds when yielding 16.5 pounds of milk; but what should be fed 

for intermediate yields is not stated. Just at the critical point where a 
feeder needs some definite guide he is left to shift for himself. If it is per- 

missible to state that a cow requires 1.6 pounds of protein when yielding 

11 pounds of milk daily, the license will apply to factors applicable to any 

yield of fairly similar milk. Having found the nutrients required for 

a pound of milk and the maintenance of the body, rations can readily be 
adjusted, approximately to the needs of each animal. 

Having found a ration adapted to a cow yielding 10 pounds of milk, 

let us adjust it to a cow yielding 15 pounds. Taking the footings of the 

first ration we must select some food stuff or some mixture that will pro- 
vide five times the nutrients required for one pound of milk, or, pro. .25, 

C. H. 1.10, fat .09. By trial it is found that 1 pound each of bran and 
shorts or bran and middlings will answer. Turning again to the table 

giving the composition of feeding stuffs, we find that a pound of bran con- 

tains .129 of a pound of protein, .40 of carbohydrates and .03 of fat,and 

that 1 pound of shorts contains .122 of protein, .50 of carbohydrates and 

.04 of fat. Adding this to the ration we have the following: 

-——Digestible—, 
IDjosy ere. CLA Bat 
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In like manner the ration can be adjusted to any yield of milk by add- 

ing at the rate of two pounds of the mixture to each additionai 5 pounds 

of milk yielded. In general feeding practice, one and a quarter pounds 

of the grain mixture to three pounds of milk yielded will bring satisfactory 

results. . 

If the roughage in the ration will approximately provide the nutrients 

needed for food of maintenance, then the grain mixture may be so pro- 

portioned that 2 pounds of it will contain the nutriment needed for 5 pounds 
of milk. 

——Digestible— 
Food. [bss Prom sO Fat 
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The roughage and 8 pounds of the grain mixture will answer for a cow 
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giving 20 pounds of milk daily. For a daily yield of 30 pounds of milk 
12 pounds of meal would be required. 

Cows giving a large yield of milk should always be provided with roots 

of some kind, cr silage, since it aids digestion and keeps them in good phy- 

sical tone. Fresh cows should always receive a liberal supply of protein 

to afford them an opportunity to increase in the flow of milk. When 

more protein is fed than is actually needed, it may stimulate the lacteal . 
functions to a larger flow at each successive lactation, so while no direct 

benefit may be noticed during the first lactation, beneficial results may 

become manifest in succeeding lactations. The young cow also needs a 

surplus of protein with which to mature the body and give nourishment 

to the calf she carries. So in compounding a ration, due consideration 

should be given to these requirements. 

It is not considered necessary to formulate a large number of rations, 

for theaim of this portion of the manual is simply to show how much nutri- 

ment is required for milk production, in what proportion nutrients should 

be combined, how to make the proper balance between concentrates and 

roughage for the work a cow is doing, and how to feed and care for the cow 
to secure the maximum yield at a minimum cost. 

In our first example, which was given to show the methods of calcu- 

lating rations, we incidentally found that with clover hay as a roughage it 

was not necessary to resort to mill products containing a high per cent. 

of protein to maintain the proper balance between protein and carbohy- 

drates. 

As an illustration of this, a ration wil! be made with alfalfa hay and 

farm grains. ——Digestible— 
Food. Lbs: Prot 3C--bie eb 
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In the ration preceding this it required 8 pounds of the mixed meal 

for a daily yield of 20 pounds of milk and in this ration with 8 pounds of 

corn and barley sufficient nutrients are found for a cow giving 25 pounds 

of milk daily. If wheat is fed in place of corn and barley the ration will 

contain 2.11 pounds of protein and 12.73 pounds of carbohydrates, being 

almost an ideal ration so far as composition is concerned; but only one kind 

of grain in a ration is not relished as well as when a variety is fed. There 

are many localities in our country where corn does not do well but where 

barley is a good crop. In such iocalities a ration composed of alfalfa and 

ground barley will be found quite satisfactory. A little bran and shorts 

might be added if available. 

Farmers in northern latitudes are beginning to learn that by raising 

more protein, feed bills are reduced. In localities where there is much 
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toisture in the air, asis the case near the great lakes and sea coast, peas 

can be grown to good advantage, both for roughage and for pea meal, which 

is a most excellent milk feed. But it must be admitted that the average 

market price of peas makes it expensive feed, and that as a rule if they are 
sold the money will buy more protein in bran, gluten meal and oil meal, 

than there is in the peas. In the interior, where the atmosphere is com- 

paratively dry and the temperature is high, the cow pea and soy bean are 

rapidly coming into favor. The hay from these plants is fairly relished 
by cattle and the bean and pea meal are excellent concentrates for dairy 

cows. With cow pea or soy bean hay, farm grains can also be used 
con S. i i as centrate —— Digestible—, 
Food. Whos, jleivogs  (Cclal, | | tener 
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This ration is about equal to the preceding in which alfalfa was used. 
Soy bean in composition is similar to the cow pea except that it contains 

a trifle less protein and considerable more fat. 

Having briefly considered rations containing a legume for roughage 

let us now substitute the most common hay—timothy. We will use the 

same amount of roughage so their comparative merits will be more apparent. 

——Digestible—\ 
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In the alfalfa and stover there were 1.27 pounds of protein, while the 

timothy and stover contain only .45 of a pound and 7.58 of carbohydrates. 

From this we learn that the 8 pounds of meal that are to be fed in this ration 

must contain about 1.5 pounds of protein or nearly 20 per cent. of that 

important nutrient. We also notice that only about 4.75 pounds of carbo- 
hydrates are to be added. That the 8 pounds of meal is to contain about 

6.50 pounds of nutrients. If we use corn and barley the ration will fall 

far short of protein and have an excess of carbohydrates. If bran and 
oats are used the ration will be short both in protein and carbohydrates, 

because both of these feed stuffs contain a small percentage of disgestible 

nutrients. In order to meet the proper balance between the protein and 

carbohydrates, we must use concentrates containing a large percentage of 

digestible matter, and one must contain a large percentage of protein and 

the other a high percentage of carbohydrates. The person experienced 

in formulating rations at once looks to corn and its by-products to meet 

this requirement, for he knows that corn meal contains a high per cent. 

of carbohydrates and that gluten meal and gluten feed, a by-product of 
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corn, contain a very high per cent. of protein, and that both contain a high 
per cent. of digestible matter. If we add 2 pounds of corn and 6 pounds 

of gluten feed we find that the ration will contain more protein and less 
carbohydrates than is needed for a daily yield of 25 pounds of milk; and 

if 3 pounds of corn and 5 of gluten feed are fed there will be a shortage in 

protein and an excess of carbohydrates. So the proper balance is between 

these two. We conclude, therefore, to try 2.5 of corn and 5.5 of gluten 

meal. Now this presents a new phase of our work, and we therefore go 

into the details in making the calculations. One pound of corn meal 

contains .079 of protein, .667 of carbohydrates and .043 of fat, and multi- 

plying these several numbers by 2.5 we get as a product .1975 of protein, 

1.667 of carbohydrates and .1075 of fat. In one pound of gluten feed there 

are of protein .233, of carbohydrates .507, and of fat .027, and multi- 

plying these numbers by 5.5 we get as a product 1.2815 protein, 2.788 of 

carbohydrates and .1488 of fat. By adding the two products to the nu- 

trients in the timothy and stover we have the following ration: 

——Digestible—, 
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While the ration is a trifle short in carbohydrates for a daily yield 

of 25 pounds of milk, this can easily be made good by bedding with bright 

straw. Even well fed cows will eat some of the litter, especially if they can 
reach over into an adjoining stall for it. 

-With prairie hay, marsh hay and the corn plant as roughage, it is neces- 

sary to make up the concentrates from half to two-thirds of such mill pro- 

ducts as gluten feed, oil meal, gluten meal and cotton seed meal, if a large 

flow of milk is to be maintained. For a medium flow, bran, shorts, mid- 

dlings, dry brewers’ grains, oat feed and cotton seed will answer. Farmers, 

as a rule, do not take kindly to buying mill feed, and prefer to feed such 

hay as timothy, prairie or marsh with corn and oats, or corn and bran for 

the concentrates. Let us see what these feeds will provide for. An average 

cow can take about 18 pounds of hay and 8 pounds of grain. 

——Digestible—\ 
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This ration will be good for about ten pounds of milk. This method 

of feeding largely accounts for the fact that the average cow yields only 

from 125 to 150 pounds of butter a year. There is much said about farmers 
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getting better cows. What benefit would the milk producer get by 
investing in better cows when such feeding methods are almost universal. 
Farmers should first learn how to get all that a common cow is capable of 

producing before employing the dairy bred cow. As a matter of fact, the 

average cow is a better dairy animal than the average man is a dairyman. 

At any time 5 pounds of oats can be exchanged for as many pounds of bran, 

let us substitute bran for oats. 

——Digestible——\ 
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By making this change we have a ration that is good for about 40 per 

cent. more milk, and by adding one pound of such feeds as oil meal, gluten 

meal or cotton seed meal the milk value of the ration would be about doubled. 

It is not claimed that if a cow has been giving only ten pounds of milk with 

the former ration she will give twice as much ty feeding the latter; cows 

do not respond to feed in that way. But the information we give is that 

1.20 pounds of protein daily will maintain a flow of ten pounds of milk, 

while 1.69 pounds of protein is good for 19 pounds. Comparisons have 

been made with bran and oats where both rations contained more protein 

than was actually needed for the milk yielded, and in such trials there was 

a slight yield in favor of the oats, probably due to the stimulating property 

in oats and its larger per cent. of digestible matter. 

When cows are doing full work in the dairy, more grain is needed than 

has been given in the rations. A cow yielding about 24 pounds of 5 per 

cent. milk would need one containing nutrients as follows: 

——Digestible— 
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We have received the best results from rations made in about the pro- 

portions given. Dairy bred cows coming fresh in the fall, comfortably 

housed, a little daily outing, regularly fed and milked, should average 360 

pounds of butter for the year. 

For a little heavier work, it would be better to reduce the corn and 

feed proportionally more bran. y 
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——Digestible— 
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This ration is especially adapted for steady, heavy work. A cow can 

take such a ration all winter without any material shrinkage in milk or 

gain in weight, if she is properly cared for in other respects. A cow re- 

ceiving such a ration and doing corresponding work when fresh, may be so 

mismanaged that she will be a stripper by spring and have added 200 pounds 
to her weight. It is good for an average daily yield of 40 pounds 2.5 per 

cent. milk, 37 pounds 3.5 per cent. milk or 30 pounds of 4.5 per cent. mill. 

Another ration that has given very good and steady yield is the fol- 

lowing: 

—— Digestible— 
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During the winter 1895-6, the Minnesota Station herd received this 
ration, and during that year the cows that were also in the feeding experi- 

ment reviewed in this article, yielded 363 pounds of butter during that lacta- 

tion year, while the year following they gave 360.44 pounds of butter, 

on the average, with a daily supply of 2.59 pounds of protein. 

Since gluten feed and gluten meal are rapidly coming into favor among 

our most progressive dairymen, 4 pounds of gluten feed will be substituted 

for the 6 pounds of bran and the 1 pound of oil meal in the following ration: 

——Digestible—, 
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By making this change and increasing the roughage, we get a ration 

that will answer for a larger flow of milk and make a material reduction 
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in cost. In feeding this ration we should consider it advisable to change 
the proportion of grain to roughage, because with it cows would be apt 
to convert feed into gain in body weight, if 14 pounds of grain were fed. 
The gluten meal and gluten feed should always be fed with either barley, 

oats or bran, because the former are short in ash. The ration will answer 

for a daily yield of 30 pounds of milk. The oats may be eliminated be- 

cause it is about the most expensive feed, and the gluten feed increased 
to 6 pounds. 

——Digestible-——_ 
Food. bs, “Prov A<C-ky a Rat 

Wild hay EE EMERG I eS orc eat as ahs oko 10 205) 4.98 el 

Peter abit! Se ele the ae BH 2 3209 Al 
LEA SUPIOW? o_o. Geib eee guceasovs a SN EO Sac Re SE 4 35 262 06 
Gillwye@in siete esas ea On Ae AR bed ae ven range eee GF 140 3.04 a6 

2.37 14.03 .5o7 

By making the change we get a ration adapted to a daily yield of 33 

pounds of milk and at a reduction in cost. Barley is also generally dearer 

than bran,and most dairymen can get bran, so we will give a formula with 

bran and gluten feed. 

-—— Digestible——, 
Food. ljoss Rito, (Caleta ae 

NEN cl MM eyo a nian) het tecshnn «lala s slivtvens te Hoo eke 10 BH 4h OS 14 
| PLE SSELEWATE Ra ee ee oie Aer en a LO 2 v yan O ae meal 
TRNRESEA) 3.0.9 gr 2! Sus Cae SRE re See ea 5 .65 2.00 mle 
ClbeGe. TREES oe Ree Soe eee ee Se are Rian eal eepilir ss 2.54 .14 

aa EO .66 

This is an ideal ration since it is composed of feed stuffs that can be 

secured by nearly every dairyman in the land, is cheap, contains all the 

nutrients in about the right proportion both for milk giving and growing 

the foetus. Cows can be fed all winter and all their lifetime to their full 

limit without danger of fattening, contracting garget, getting foundered 

or shortening their time of usefulness. It is good for a daily yield of milk 

from 25 to 50 pounds, according to quality of milk and size of cow. The 

hay may be any kind of prairie, or marsh, timothy, red top, barley, oats, 

millet or sorghum. The silage may be either corn, kaffir corn or sorghum. 

In place of the wild hay, fodder corn may be used, by increasing it to 15 

pounds. The different feed stuffs should, however, be given very nearly 

in the proportions stated. When hay is fed give one part hay, one 

part grain and three parts silage. One cow may need hay, 8 pounds, silage 

24, grain 8. Another may require 16 pounds hay, 48 pounds of silage 

and 16 pounds of grain. It is by such methodical feeding that cows re- 

turn in dairy products from two to three times the cost of the feed. 

If it is desired to furnish a ration which will contain more farm grains 
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and at the same time be adapted for a still larger yield of milk, the ration 

may be formed as follows: 

—— Digestible-——, 
Food. Lbs) Pro aCe Fat 

ROWeha ge yh. ¥ ou Byes tek oe a ee A My a eee 40 162 Sica .39 
Corti, 5 a ee a ton te ee a ete A Sa 3 .24 2.00 eles 
amley.* i lan saeraky ahve eeu ate: hod) cpa salt Gena Meena 3 sal7 5 Ales s3it .03 
Glutenmreals..4-7, sateen fo5 eon oben eae ee eee iy about 2.06 :13 

2.64 13.74 .64 

This ration furnishes ample nutriment for from 35 to 45 pounds of 

milk daily, and it can be readily adjusted to any yield, since one pound of 

the grain mixture contains enough protein for 4 pounds of milk, but it 

should be observed that of carbohydrates it has only enough for two pounds 

of milk. 

It is not considered necessary to further illustrate how rations may be 

made from the many feed stuffs that have not been used in the formulae 

submitted, since the chief object was to show the nutrients required for 

millk production and how to combine food stuffs so the ration will furnish 

the cow the material she needs in milk making and not lumber up the diges- 

tive tract with things she has no use for. 

For the convenience of feeders in determining the nutrients needed for 

the production of a given daily yield of milk testing about 4 per cent. 

butter fat, the following table is submitted: 

FEEDER’S GUIDE FOR ‘RATIONS. 

Co-efficients for food of maintenance per hundredweight of cow and 
for one pound of milk of average quality; also digestible nutrients required 
for a given number of pounds of milk. 

—— Digestible——\ 
Weim, | (Ceelal. Fat 

For food of maintenance per cwt. of cow.............- 07 oh .O1 

INitmentsstor oneloo tinder aniline re nee .05 .22 .017 

HorllOspoundsyofonillke eee eee eae eee eae 90) 2720 Sly 
Hor ltd poundsyotenillign mere smectic eee ee eee 19S oneaW) .26 
PonZ0 pounds ot mille 15 yeas feats cel a ene eee ie 1-00). 4°40 .34 
Hom2o poundsof mail. a5 ane sae ee ae eee i259) oro .43 
Bors Ospotun cd Sro female arse ee ees ne ee een 1200) 6360 roe 
Hons osp oun Gs ofall) See yecs ee oe ee ee aoe ene Wet. Coil) .56 
Hor 40, pounds: off mules Se. ooo) seus, scan ee ae 2.00 8.80 .69 
IGie Ais joronsbnvels Oy sae; se antwoodoahoossenéchane see 2220) 19290 .78 
evoxe $0) jxOubarclsi(ent inntiilkes 5 is odio am San oo de eae soos 4 oe Py at0) Wi OVO) .85 
Horo ospoundstop mill ears seme eta see eee tees ee eee Zea oamal Zee) .93 
Hor 60 ;poundsrot-millllea er ter geen ern eee 3200 S220 Re O0 
Foro; poundsofmnillke: 320 e we ink no ho ee 3.20, 14230) eZ 

THE CARE OF THE COW- 

In order to secure a large yield of milk it is quite as important that 

the cow or herd is handled properly as that proper feeding should be 
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practiced. We know of many instances where the best of dairy cows were 

used and where good methods of feeding were practiced, and still results 

fell far short of what might reasonably have been expected, simply because 

the animals did not receive that kindly treatment which is so essential to a 

cow giving lots of milk for a long time. The herd as a whole should al- 

ways be moved slowly. Never hurry a cow, or strike her or speak loud 

or harshly. A gentle voice and a caressing touch is quite as potent as 

is digestible protein. If you so handle the cows that they are fond of you, 

you have learned one of the most important lessons that lead to profitable 

dairying. The most successful milk producers are in close touch with 

every cow in the herd. The milk producer hastodo with motherhood, in 

which affection always plays an important part. A cow’s affection for the 

calf prompts the desire to give milk; if you gain her affection she will de- 

sire to give you milk. If you have not been in the habit of caressing the 

cows the time to inaugurate the practice is when they approach the time 

of calving, as it is at that particular time that they take kindly to groom- 

ing and gentle rubbing of the udder. 

Each cow should have a name which should always be spoken when 

approaching her. This one point counts for much in-the successful handling 

of a herd. Suppose the cows are slowly filing into the barn and you see 

that Rose is about to go into the wrong stall, a quick call of ‘‘Rose’’ will 

attract her attention and she will forget that she was about to go into her 

neighbor’s stall to steal a mouthful of her feed. If Rose, when in the 

yard, is about to hook another member of the herd, and just at that moment 

hears her name called, she will forget what she was about to do. Again 

suppose the herd is slowly wending its way down the lane to the pasture, 

and someone has thoughtlessly left a side gate open leading into a grain field. 

If Rose is in the lead, and as you see her turning toward the open gate a quick, 

sharp call of ‘‘Rose!”’ will exert a wonderful influence in bringing her back 

into line. It is by such methods that a herd can be gradually taught to do 

the right thing, save you many steps and at the same time bring a larger re- 

turn. 

During the eight or ten weeks that cows go dry their food should be 

chiefly roughage. A daily allowance of two pounds of bran or oats or a 

mixture of 2 parts each of bran and oats and one part linseed meal or corn 

oil meal makes a proper feed for a cow near calving. Some roots, cabbage, 

pumpkins or squashes are also very good. Highly carbonaceous roughage 

such as straw and corn stalks are not good at this particular time. These 

with cold water, cold drafts or laying out at night on damp or frozen ground, 

are the chief causes of caked udder or garget. 

For ten days preceding the time of calving the cow should be kept 

in a comfortable, well littered box stall or pen, in which there is no manger. 

The feed should be given in a box or basket which should be removed after 

the feed is taken. The coarse feed may be put in the corner and no more 

should be given than she will eat. This rule should, however, be observed 
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at all times. Throwing large quantities of roughage before a cow, gets her 

into the bad habit of eating only the most appetizing parts and wasting much 

feed. It is a good practice to take a lantern and go the rounds of the barn 

before retiring for the night to see that everything is as it should be. 

When the calf is dropped leave it with the dam a few hours to afford . 

her an opportunity to lick it. 

If the cow gives milk containing only an ordinary amount of solids 

and butterfat, the calf may be permitted to take what nourishment it wants 

the first time; but 1f the cow gives very rich milk, only a little should be 

allowed, otherwise there is danger of having a bad case of indigestion on 

your hands the second day. Just at this time much attention should be 

be given the cow by way of grooming, not with a currycomb, but witha 

brush, and frequent rubbing of the udder. This will prove beneficial to 

the cow and profitable to you. After the calf has taken nourishment once 

it should be removed, preferably when the dam is not in the stall or pen, 

for it is better that she does not associate you with the loss of her calf, and 

that she may more readily transfer her affection to you. By removing the 

calf at once, it is soon forgotten and thus disturbance is minimized. The 

first mess for the cow. should be about half a pail of whole or preferably 
ground oats, which has been allowed to stand covered for half an hour after 
pouring hot water over it. There are stimulating properties in the oats 

which will aid her in passing the afterbirth. If oats is not to be had give 
her a warm bran mash containing a pint of oil meal or corn oil meal or a 

handful of ground flax or a pint of boiled flax. The degree of her usefulness 

during this period of her lactation depends largely on your skill in bring- 

ing her to a full feed and full flow of milk. It takes a cow about three weeks 

to reach her full flow and the same time should be taken in getting her to 

full feed. !f nature takes its proper course the afterbirth will pass the first 

day, though this may not take place until the second day, and in the mean- 

time the oats or bran mash should be fed twice a day for two days, when a 

gradual change may be made to the regular ration. The amount that 

should be given at first depends, of course, upon the cow. But in a general 

way a half of a ration of the concentrates will answer, permitting her to 

satisfy her appetite on clover or pea hay. She has, if properly fed, stored 

up in her body a surplus of carbonaceous nutriment upon which nature in- 

tended that she should draw and thus make it unnecessary for her to eat 

heating carbohydrates to add more heat to an already feverish condition 

of the system. So if the carbonaceous nourishment is scant the system 

will the more quickly be reduced to normal temperature and the liability to 

caked bag or milk fever will be lessened. The linseed meal or flax was 
recommended with a view of keeping the bowels in a laxative condition. 

Special care should be exercised in not exposing the cow to cold drafts at 

this critical period. If 1t seems necessary to leave the barn or stable door 

open for a while the cow should be blanketed, but this should be removed 

soon after the door is closed, for if she becomes accustomed to a blanket 
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she will be more liable to take cold. During the period when the cow is 

being brought to full feed she should be encourage: to consume a large 

quantity of roughage, and to this end a variety of tempting morsels may be 
‘given her. 

While the routine of the barn work may be adiusted to your convenience, 

strict regularity should be observed in all things to maintain as much as 

possible the pace of the cow’s system, secured when she is in full flow. If 

feeding or miiking is delayed, the elaboration of milk is interrupted and 

the flow lessened. So in order to get a full yield for a long time everything 

should be done with strictest regularity. The milking should be done in 

such a way that a cow will receive the largest possible satisfaction from this 
semi-daily event. 

Since many of our readers may be out of practice in figures and find 

it irksome to calculate the nutrients ina given quantity of food stuff and 

the cost of a ration, the following tables are submitted giving the digestible 

nutrients in a given number of pounds of the various common standard 

feed stuffs, the cost of a pound of feed at a given price per bushel, and the 

cost of one pound at a given price per ton: 

TABLE GIVING COST OF ONE POUND AT A GIVEN PRICE PER TON. 

Price | Cost Price | Cost Price | Cost || Price | Cost Price | Cost Price | Cost 
of of of of of of of of of 9) of of 

ietonisyibe i Ton Loni Lom Pt Lb: it Tonia bb. it Tonle! Bb, i Ton ub 

$ Cents $ | Cents $ Cents $ Cents $ Cents $ Cents 

25 0125 2O0 .0285 89 | .0445]} 6.25] .3125]/ 14.25 (2) 22225) Te 
26 0130 .58 | .0290 90 | .0450 6.50} .3250)) 14.50 M2022 050)) Wes 
ZG 0135 .59 0295 91 0455 6.75) 23375 4.75 TEA Baca) AREY 
28 0140 .60 | .0300 .92 .0460 7.00) .3500!)| 15.00 750|| 23.00} 1.150 
29 0145 -61 -0305 .93 0465 Mieco aooZo| Loa (O2\925225| ie 62 
30 0150 .62 .0310 .94 .0470 fa50)| escoOllels.50 4@5)| 23.50) 1. 7S 
31 0155 103, .0315 95 -0475 Glo saOhol| Lois Toul) 2aato} Lolz 
32 0160 64 .0320 .96 .0480 8.00, .4000'| 16.00 800)}| 24.00) 1.200 
33 0165 -65 0325 97 .0485}| 8.25; .4125]| 16.25 812)| 24.25) 1.212 
34 0170 .66 0330 -98 .0490 8.50) .4250)| 16.50 825]| 24.50) 1.225 
35 0175 .67 0335 .99 .0495 8.75] .4375]| 16.75 °837|| 24.75] 1.237 
36 0180 .68 0340), 1.00 | .0500 9.00} .4500/| 17.00 850}; 25.00} 1.250 
37 0185 .69 0345}| 1.25 .0625 9.25) .4625)| 17.25 862}| 25.25) 1.262 
38 0190 .70 0350|| 1.50 | .0750 9.50) .4750)| 17.50 Soil, 25.00) 12275 
39 0195 aL 0355}| 1.75 .0825}| 9.75) .4875)| 17.75 887|| 25.75] 1.287 
40 0200 ae 0360)} 2.00 | .1000)| 10.00) .5000)} 18.00 900!) 26.00) 1.300 
41 0205 ai) 0365}| 2.25 -1125}} 10.25) .5125]) 18.25 912)| 26.25) 1.312 
42 0210 .74 0370}| 2.50 | .1250)} 10.50} .5250]) 18.50 925|| 26.50) 1.325 
43 0215 ahs O375|| 52575 -1375|| 10.75) .5375)| 18.75 OB Hil 26500) Lasoe 
44 0220 .76 0380]; 3.00 | . 1500)} 11.00) .5500/} 19.00 950|| 27.00} 1.350 
45 0225 SUT 0385}| 3.25 .1625)| 11.25} .5625)) 19.25 962|| 27.25) 1.362 
46 0230 78 0390|| 3.50 .1750}| 11.50) .5750}; 19.50 975) Ze DOUle Leak 
47 0235 79 0395)| 3.75 -1875}| 11.75] .5875|| 19.75 987|| 27.75) 1.387 
48 0240 .80 0400)} 4.00 .2000|| 12.00} .6000/]| 20.00} 1.000)! 28.00) 1.400 
49 0245 81 0405)) 4.25 TAL ioe) olen 2Oo2ol LOL 2825|ele4l2 
50 0250 82 0410)| 4.50 | .2250|} 12.50} .6250]; 20.50} 1.025]| 28.50) 1.425 
51 0255 .83 0415}! 4.75 2Zoto|| L25f5)) -637o|| 20.70) 1.037¢)) 28.75), 1.437 
52 0260 .84 0420]; 5.00 | .25Q0||.13.00} .6500)]} 21.00) 1.050]| 29.00} 1.450 
53 0265 85 0425}| 5.25 - 262 | 13.25) .6625); 21.25) 1:062}| 29.25) 1.462 
54 0270 .86 0430}, 5.50 -2700}| 13.50) .6750}| 21.50} 1.075]; 29.50) 1.475 
55 0275 .87 0435]| 5.75 2875|| 13.75) .6875|| 21.75] 1.087|| 29.75) 1.487 
56 0280; 88 0440}, 6.00 3000)| 14.00) .7000);|} 22.00) 1.100)! 30.00) 1.500 

| 



TABLE GIVING COST OF ONE SO GIVEN PRICE AND WEIGHT PER 

WHEN A BusHEL WEIGHS 

52 | 56 | 58 32 42 46 48 50 
When a Bushel Costs ‘| Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. 

1 Lb.|1 Lb.|1 Lb./1 Lb.j1 Lb.}1 Lb.}1 Lb.|1 Lb. 
Costs |Costs |Costs |Costs |Costs |Costs |Costs |Costs 

’ 

Cents Cents |Cents |Cents |Cents |Cents |Cents |Cents |Cents 

Nice Shy ae. steve Oe. tah erode Sch aes PSA Paco tiae il OS -20] .192 nly SA oa bye 
DTS SD akomars ctoutiee ene eee aaah .344| .262) .239) .229 22) .212) .196) .189 
eA rL cea a Cane yo .370| .286| .261|} .250 24) .231) .214| .207 
VS Eee, canciathenievetoe vee .406| .309) .283] .271 220) 200] 2232)" gece 
ETE Oe SNe te ann Ais Myc ga .4387| .333] .304] .292 Zoe Z2O0! S250) 24a 
ive et ae cis csieneteeos sae .469| .357) .326) .312 .30} .288) .268] .259 
NOS. cieathapenetilesietensiavera caoleh anne .500} .381] .348] .333 .32| .308] .286] .276 
1 Wy ae Peer ok RE REY oyIUCS gia -531| .405| .369] .354 .04| .327) .304) .393 
Si to Merraiead inthe Shave Rai he tiie sates .062| .428] .391| .375 H30)) 2o4Gl) Fa21| 3d 
MO ey seated gatadiceeuatiet sya oeemeteperate .594| .452] .413] .396 .38| .365!| .339] .327 
DO eat ae EEN che, Se ROR ORE .625| .476| .435) .417 40) .385] .357) .345 
Dl ss aege heats ets rerapey ae MEN cone .656| .500|] .456] .437 .42| .404]) .375] .362 
ee 2 aia ites feaetege at NeNOe 2 arate .687| .524] .478) .458 44] .423] .393] .379 
DS et Gen Navin ail MES ecto te Sees .719| .547| .500) .479 .46| .442| .411] .396 
id ek aah all ities ee a eR ea COO eal ome OOO .48} .461 428) .414 
OL Math tbicl aes oe -781| .595}| .544) .521 .50| .481) .446] .431 
AO ir teas MER nese eee cee -812| .619) .565) .542 .52) .500| .464| .448 
Teeth anh CPN Stade A) ei ttobareT SUS aoe .844| .643] .587| .563 .54| .519) .482) .465 
DOE cosh Hees Oe .875| .667| .609} .583 .56] .538} .500) .483 
OO) eo ee Neate cree yee aug .906) .690} .630) .604 .58]| .558] .518}] .500 
SO oS hrc omnle eats Prec teres .937| .714| .652) .625 -60)) S70 2536) soy 
SRR fa aie el Aaya eanane .969| .738] .674| .646 .62} .596| .554) .534 
BY Gea in Be aibecat get emer reas 1.000) .762) .696| .667 64) .615| .571) .552 
5 Se Ors ait means L030) 2787) .7'7) 3687 .66] .635] .589]) .569 
1 eee eemeN AL CoS, ek Ml ciara ah o 1.062) .809} .739} .708 .68] .654] .607| .586 
SONY hah Stas Mere ese ee aie es 1.094) .833) .761) .729 .70| .673] .625) .603 
72 | Oates eT Rca oe a atha O Sroka cee 1-125) .857)) «783 .750 .72| .692; .$43) .620 
SV i oe ce es POAT each ee cn 1.156} .881| .804| .771 74| .711| .661] .638 
Chott ee eae ler OER Cray sett ain 1.187) .905] .826) .792 .76| .731| .678) .655 
Oa ea an ca PEE ELS ARIE cont ee 1.219) .928] .848) .812 78| .750| .696] .672 
A (Disease MW cee gas se stntesreld tee 1.250] .952| .869) .833 .80) .769) .714| .689 
AN RA Tir ae NE eo 1.281) .976}) .891} .854 .82| .788| .732) .707 
ANS Ss a ae te Ee Oia © ae 1.312}1.000) .913]) .875 .84| .808} .750) .724 
LES eRe We role ee Tek tee 1.344)1.024|) .935} .896 .86| .827| .768) .741 
AA AZ aoe eee Ah Ree 1.375|1.048} .956} .917 .88] .846] .786| .759 
7G AB eon et ee eed pee ee 1.406}1.071) .978) .937 .90} .865] .804|. .776 
AG ONS sc en eS 1.437/1.095|1.000} .958 .92| .884] .821| .793 
AT ge ted 3 IE. RY 1.469)1.119)}1.022) .979 .94|) .904) .839} .810 
2S) aged BE BRUNO Be oie eet ea 1.500)1.143)1.043)1.000 .96) .923) .857| .827 
Ci SR ae eto aie 1.531]1.167|1.065|1 .021 .98| .942) .875) .845 
DOPE Reco Heer eee eee 1.562/1.190/]1.087/1.042) 1.00] .961) .893) .862 
pI as 5 eters ais en aS etc VAM aE 1.594/1.214/1.109}1.062} 1.02]) .981} .911| .879 
Aap ae oh cathe Mae hs chee 1.625]1.238]1.130/1.083) 1.04/1.000} .928) .896 
BIA Aes Bee Ghar Ee eee ee 1.656/1.262/1.152/1.104) 1.06/1.019) .946] .913 
AN re tS eA en eres 1.687|1.286)1.174)1.125) 1.08]1.038] .964] .931 
DORI nO EO eee 1.719}1.309}1.196)1.146} 1.10/1.058}] .982| .948 
Ge eee necons CEE Rc ee 1.:750)1 .333)U. 2717/1. 167) 1..12)1.077|1.000) .965 
Aen Se OR LO ee a 1.781/1.357/1.239)1.187) 1.14)1.096]1.018] .983 
DOR ds Soh Oh EN ee AD 1.812}1.381|1.261/1.208) 1.16)1.115/]1.036/1.000 
OCs ah ae en Oe ee 1.844/1.405/1.283)1.229) 1.18)1.134/1.054/1.017 
GOBER. kis ae eee abc 1.875/1.428]1.304|1.250} 1.20)1.154]1.071}1.034 

60 
Lbs. 

1 bb. 
Costs 

1.000 
843 
‘857 

Notr.—The above table is made to aid in determining the cost of a ration. If it is desired 
to ascertain the cost of a pound of oats when it sells for 23 cents per bushel, follow down the 
column under the heading, ‘‘When a Bushel Costs,” until the number 23 is reached; then 
to the right to the column headed ‘‘32,”’ because there are 32 pounds in a bushel, where .719 

Multiplying this factor by the number of pounds 
of oats to be used in the ration gives 2.157 cents, the cost of 3 pounds of oats. 
fed, follow the line to the right until the column headed ‘‘48’’ is reached, which gives .479 

is given as the price of 1 pound of oats. 

as the cost of 1 pound of barley when a bushel costs 23 cents. 
fed the cost is 1.916 cents. 

82 

If barley is 

If 4 pounds of barley are 



TABLE GIVING POUNDS OF DRY -MATTER AND DIGESTIBLE NUTRIENTS 

CONTAINED IN A GIVEN NUMBER OF POUNDS OF FOOD STUFF 

CORN FODDER CORN STOVER SORGHUM FODDER 

COMPOSITION COMPOSITION COMPOSITION 
LBS. ; 

Whi DIGESTIBLE Diy DIGESTIBLE Dey. DIGESTIBLE 

Mat- | Mat- : Mat- 
ter | Pro |C. H.| Fat ter | Pro |C. H.| Fat ter | Pro |C. H.| Fat 

De See 2.89) .125|1.730} .060)) 2.97) .085)1.620}) .035}| 2.51! .120]1.605} .080 
(3.5. chara 3.47| .150/2.076) .072]| 3.57) .102)1.944) .042)! 3.02 .144|/1.926) .096 
Jct 8 SSR EIS 4.05| .175|2.422) .084]| 4.16] .119/2.268) .049|' 3.52! .168/2.247) .112 

tS Ae a 4.62} .200|2.768] .096]; 4.76} .136/2.592| .056|| 4.02) .192/2.568] .128 
Geter a oe 5.20) .225/3.114/* .108]| 5.35) .153/2.916) .063|| 4.53) .216)/2.889] .144 

(0) 566 Sone 5.78] .250/3.460) .120]) 5.95] .170)3.240} .070||} 5.03) .240!3.210] .160 
1 by eee eee 6.36) .275)3.806) .132|| 6.54) .187|3.564) .077|| 5.53) .264/3.531) .176 
1. DAR Ore 6.94) .300\4.152) .144]; 7.14] .204/3.888) .084|| 6.04) .288/3.852] .192 
118}, See 7.51| .325/4.498] .156|! 7.73] .221|4.212) .091|| 6.54) .312/4.173] .208 
1 Ue Sens gee 8.09) .350/4.844) .168]| 8.33] .238/4.536|) .098]; 7.04) .336/4.494| .224 
Pe spas + ore 8.67) .375/5.190) .180|) 8.92) .255)4.860| .105)|| 7.54) .360/4.815| .240 
Giese asc 9.25) .400/5.536} .192j| 9.52) .272|5.184) .112|| 8.05] .38415.136] .256 
Weiser ce 9.83] .425/5.882] .204, 10.11] .289/5.508] .119|| 8.55] .40815.457| .272 
Tees, ate 10.40) .450/6.228) .216|) 10.71) .306|5.832] .126]| 9.05]. .432!5.778)| .288 
IG) ose eee ee 10.98) .475/6.574| .228/ 11.30) .323|6.156] .133]| 9.56] .45616.099| .304 
AD Saree cbacors) sic 11.56) .500/6.920} .240| 11.90) .340)6.480| .140)/10.06) .480/6.420) .320 

LBS. TIMOTITY | RED TOP MILLET 

{| 
4.34) .140 2.170 -070 | 4.55) .240/2.345| .05 || 4.40] .160/2.425] .05 
5.21} .168 2.604) .084|| 5.47) .288/2.814| .06 5.28 .192/2.910 .06 
6.08} .196 3.038 .098)| 6.38) .336)3.283) .07 6.16) .224/3.395) .07 
6.94) .224 3.472) .112|/ 7.29) .384|3.752| .08 || 7.04] .256/3.880] .08 
7.81| .252 3.906) .126|| 8.20] .432/4.221] .09 7.92) .288)4.365| .09 

OR ac 2: 8.68} .280 4.340 -140/| 9.11) .480)4.690| .10 || 8.80) .320)4.850} .10 
LG ee 9.55| .308 4.774) .154)|10.02) .528/5.159) .11 || 9.68} .352/5.335] .11 
Ue ee eae 10.42) .336 5.208) .168)|10.93) .576/5.628) .12 | 10.56] .384.5.820) .12 
Wetremer er ye iss! 11.28) .364 5.642) .182/|11.84| .624/6.097| .13 | 11.44] .416,6.305] .13 
Ae cleo. 12.15) .392:6.076}) .196)|12.75|) .672|/6.566| .14 | 12.32] .448|6.790| .14 
EB ewertedec tos + 5 13.02} .4206.510} .210)|13.66) .720/7.035) .15 | 13.20] .480,7.275| .15 
LGR es 13.89] .448-6.904| .224/)14.58) .768/7.504! .16 | 14.08) .512,7.760) .16 
Mifje rere ave o5 14.76) .476:7.378 238) /15.49 -816|7.973] .17 | 14.96] .544.8.245| .17 
URS Rite scare sire 15.62| .504\7.812) .252/|/16.40] .864!8.442| .18 | 15.84] .576!8.730| .18 
23,6, oe 16.42) .532 8.246) .266 j17.31] .912/8.911) .19 | 16.72) .608,9.215) .19 
2 ea eee 17.28 ee Let Soca a -960/9.380) .20 | 17.60 pice a cies .20 

LBS PRAIRIE HAY PRAIRIE HAY PRAIRIE HAY 
; Upland Mixed Swale 

| | | 
oie head Gee 4.37) .15 {2.090} .070]; 4.20) .145/2.075' .060]| 4.31! .1302.095] .055 
GWE. ante sets 5.25} .18 |2.508} .084|| 5.05) .174/2.490 .072/| 5.18] .156'2.514! .066 
Meets ek ate: 6.12) .21 |2.926) .098]|/ 5.89) .203/2.905) .084|| 6.04] .182'2.933] .077 
Reeteie. is Mes oe 7.00} .24 |3.344 -112)) 6.73] .232/3.320) .096]| 6.90] .208 3.352] .088 
DD eiee Stee sec 7.87) .27 |3.762) .126)) 7.57| .261/3.735| .108|| 7.77| .234'3.771] .099 

MOB Saree cele se 8.75) .30 |4.180} .140]) 8.41) .290/4.150 .120)| 8.63 -260)/4.190 110 
lil 3 9.62) .33 |4.598 154|| 9.25) .319 4.565, .132}| 9.49) .286'4.609| .121 
LIAS 3 Ae ane eee 10.50} .36 |5.018| .168|'10.09 -348)4.980, . 144) 10.36] .312:5.028} .132 
1 ae ea 11.37) .39 |5.434] .182/|10.93) .377 5.395, .156) 11.22) .338'5.447| .143 
Meee aso .3s oe: 12.25) .42 |5.852) .196//11.77| .406/5.810 .168] 12.08] .3645.866| .154 
oe eh. 13.12) .45 |6.270) .210]/12.61] .435/6.225' .180] 12.94) .3906.285| .165 
110) ae ee ee 14.00) .48 |6.688) .224||13.52) .464/6.640 .192/ 13.81] .4166.704| .176 
Lg (3 eo cee eae 14.87) .51 |7.106) .238]|/14.36) .493|7.055 .204| 14.67] .442 7.123] .187 
US ee ec: 15.75) .54 |7.524) .252//15.21) .522|/7.470 .216| 15.53] .468 7.542] .198 
10) eee 16.62) .57 |7.942| .266]/16.05] .551|7.885 .228] 16.40] .4947.951| .209 
A vats <tr as ec 17.50 .60 |8.360) .280|/16.90) .5809.300 .240) 17.26 soot 220 
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SEDGE HAY OAT HAY SOJA BEAN HAY 

COMPOSITION MPOSITION LBS. fo) Co fo) CoMPOSITION 

Dey DIGESTIBLE Dry DIGESTIBLE Dry DIGESTIBLE 

Mat- Mat- Mat- 
ter | Pro |C. H.| Fat ter | Pro |C. H.| Fat ter | Pro |C. H.|Fat 

pposhlnl rhavatonete 4.49} .135/2.265) .055)| 4.55) .215)/2.320]) .075]| 4.43] .540/1.935] .075 
Oe ence 5.39} .162)/2.718} .066]| 5.47] .258/2.784| .090/| 5.32) .648/2.322) .090 
Hea rales a fe eats 6.29} .189}3.171| .077)| 6.38] .301/3.248} .105]] 6.21] .756/2.709| .105 
iia ato Sas Be 7.19] .216/3.624| .088]| 7.29] .344/3.712) .120]] 7.10} .864/3.096| .120 
O) Rae Ais Sates 8.09] .243/4.077| .099|| 8.20) .387/4.176) .135]| 7.98] .972|3.483] .135 

Os Soe esate 8.98] .270/4.530; .110]} 9.11) .430/4.640) .150]} 8.87/1.080/3.870| .150 
MUR Gel gies ves 9.88} .297/4.983} .121]|10.02] .473/5.104| .165]| 9.76/1.188/4.257| .165 
PD are Peat 10.78] .324/5.436}) .132}/10.93] .516|5.568] .180|/10.64/1.296|4.644] .180 
US reserssk deen. 6: 11.68} .351/5.889| .143]/11.84) .559/6.032) .195)|11.53]1.404/5.031] .195 
AN INNS se 12.58] .378/6.342} .154)/|12.75) .602/6.496) .210/|12.42)1.512/5.418] .210 
WDM avencieretevonn ve 13.48] .405/6.785| .165)/13.66) .645|/6.960) .225/|13.30)]1.620/5.805| .225 
1 earet eatite CRORE 14.38] .432|7.248] .176||14.58] .688]7.424| .240/|14.19/1.728/6.192) .240 
Sea atebapean ovate 15.28] .45917.701|} .187)|15.49] .731/7.888| .255/|/15.08)1.836/6.579)] .255 
STE Mac on eevee 16.17] .486)8.154| .198]|16.40) .774/8.352) .270/|15.97/1.944/6.966] .270 
UO Bee tetantncrcisce ste 17.07] .513}8.607| .209}|17.31) .817|8.816) .285]|16.85|2.052/7.353} .285 
AOS aT Sob stine eases 17.97) .540)9.060) .220)|18.22) .860/9.280| .300/|17.74/2.160/7.740} .300 

LBS. ALFALFA HAY ALSIKE HAY RED CLOVER HAY 

De, eer tense 4.58 .55}1.980) .060}| 4.51} .420/2.125} .075)]| 4.23) .340])1:790| .085 
GE 24s 5.50 .66|2.376| .072]) 5.42) .504/2.550} .090)} 5.08) .408)2.148) .102 
GRIM) ote BEN 6.41 .77|2.772|, .084]| 6.32) .588)2.975| .105|} 5.93) .476)/2.506| .119 
8 aan Woy: ios .88/3.168} .096]| 7.22) .672/3.400} .120]| 6.78] .544/2.864] .136 
DA ye een 8.24 .99/3.564] .108]} 8.13] .756/3.825) .135]) 7.62) .612)3.222| .153 

OE ae Rae oe 9.16} 1.10/3.960| .120}| 9.03] .840/4.250) .150)| 8.47] .680|3.580] .170 
11h ene rear one, 10.08} 1.21/4.356) .132]| 9.93] .924/4.675| .165]| 9.32] .748]3.938] .187 
1 DA REM E aes a 10.99} 1.32)4.752! .144/|10.84/1.008/5.100} .180)|10.16} .816)/4.296| .204 
She 2, psvarednasee 11.91} 1.43/5.148) .156)|11.74/1.092)5.525) .195)|/11.01) .884/4.654) .221 
AGS one ray ie hears 12.82} 1.54/5.544) .168)]|/12.64)1.176/5.950} .210/|11.86) .952)5.012) .238 
eres cus Iovei,ccanets 13.74] 1.65/5.940} .180)})13.54)1.260/6.375| .225)|12.70}1 .020}5.370| .255 
UGG Noe eacas| 14.66] 1.76)6.336| .192/|14.45)1.344/6.800| .240/|13.55)1.088/5.728] .272 
DG a reer ok Stee ate nee |15.57 1.87|6.732| .204||15.35]1.428/7.225| .255)/|14.40]1.156|6.086) .289 
US oF Geta ra ote voters 16.49} 1.98/7.128} .216)|16.25)1.512'7.650} .270/|15.25]1.22416.444) .306 
Oe. eatabevai ays 17.40} 2.09/7.524!) .228)//17.16)1.596/8.075| .285/|16.09}1.29216.802| .323 
estar drat ane te 18.32) 2.20/7.920] .240||/18.06]1.680)8.500} .300}|/16.94/1.360]7.160} .340 

LBS. WHEAT STRAW OAT STRAW RYE STRAW 

UNS cpenesnarrn ent -904| .004| .363} .004|} .908} .012] .386} .008|! .929)} .006| .406) .004 
Dio ERE stoker 1.808} .008] .726) .008}|1.816}] .024| .772| .016//1.858) .012} .812) .008 
eT ORO Oe 2 2.712) .012)1.089} .012)|2.724) .036/1.158) .024)|2.787| .018)1.218] .012 
Ais 2 a he 3.616} .016]1.452] .016]/3.632| .048]1.544] .032)/3.716| .024/1.624) .016 
LSM Paar Se ore 4.520) .020})1.815} .020}|/4.540|) .060]1.930]- .040)|4.645| .030}/2.030} .020 



TABLE GIVING POUNDS OF DRY MATTER AND DIGESTIBLE NUTRIENTS 
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CORN SILAGE SORGHUM SILAGE CLOVER SILAGE 

COMPOSITION COMPOSITION LBS. OSITIO CoMPOSITION 

ie DIGESTIBLE Dey. DIGESTIBLE Diet DIGESTIBLE 

Mat- | Mat- Mat- 
ter | Pro |C. H.| Fat ter | Pro |C. H.| Fat ter | Pro |C. H.|/Fat 

TO) 3 ear 2.09} .090/1.130) .070}| 2.39} .060}1.490] .020]} 2.80) .200/1.350] .100 
11 RG a 2.30} .099)1.243) .077|| 2.63} .066/1.639] .022|]] 3.08] .220/1.485] .110 
1S ey Aaa 2.51] .108)1.356) .084)| 2.87} .072|1.788] .024|] 3.36] .240/1.520] .120 
I 2.72) .117/1.469) .091|} 3.11] .078]1.937| .026]| 3.64] .260/1.755| .130 
12h waters 2.93] .126)1.582) .098]| 3.35} .084/2.086] .028]} 3.92] .280/1.890] .140 
Ae ete nS hs ae 3.13] .135)1.695} .105}]} 3.58} .090/2.235) .030}| 4.20} .300/2.025] .150 
UGS 4 Se eae 3.34] .144/1.808} .112}]} 3.82] .096/2.384] .032]| 4.48] .320/2.160] .160 
WP Roto is oes 3.55] .153)1.921) .119]) 4.06) .102/2.533] .034]| 4.76] .340/2.295] .170 
ASR tan2 = s3c 3.76) .162)2.034|) .126)| 4.30] .108/2.682] .036/| 5.04] .360/2.430] .180 
HO get W rose 3.97) .171/2.147| .133]| 4.54] .114/2.831] .038]] 5.32] .380/2.565| .190 
7h). 2 mes 4.18} .180)2.260} .140]} 4.78] .120}2.980] .040]} 5.60] .400/2.700| .200 
i eee 4.39) .189}2.373] .147|| 5.02] .126)3.129] .042|| 5.88] .420/2.835] .210 
2D) 5 Se 4.60) .198/2.486] .154]| 5.26] .132/3.278] .044]| 6.16] .440/2.970) .220 
DPR cs oe 4.81) .207/2.589] .161]] 5.50] .138]3.427] .046]| 6.44] .460/3.105] .230 
au oy ee ee 5.02} .216)2.712] .168]| 5.74] .144/3.576] .048]] 6.72] .480/3.240] .240 
D5 es A nee 5.22) .225/2.825) .175)| 5.97] .150/3.725] .050]| 7.00) .500/3.375| .250 
UP SAO eae 5.43) .234/2.938] .182)| 6.21] .156)3.874! .052]| 7.28) .520/3.510] .260 
7 As Va ee eee 5.64] .243/3.051] .189]| 6.45) .162/4.023] .054)| 7.56] .540/3.645] .270 
RENAE Tarot 4. 5.85| .252/3.164} .196]| 6.69} .168)/4.172) .056]| 7.84) .560/3.780] .280 
DOME de Retscys 6.06] .261)3.277| .203]) 6.93] .174/4.321] .058}/ 8.12] .580/3.915] .290 
leach ros yore 6.27] .270/3.390] .210}| 7.17} .180)4.470! .060!} 8.40] .600/4.050] .300 
il Aset SR 6.48] .279}3.503}) .217}| 7.41] .186/4.619| .062]| 8.68) .620/4.185] .310 
EUW tS vases cs 6.69] .288)3.616) .224]| 7.65] .192/4.768] .064]| 8.96] .640/4.320] .320 
Stok eater 6.90) .297)3.729| .231]| 7.89] .198]4.917| .066]| 9.24] .660/4.455] .330 
ee ere oe ror -11} .306/3.842] .238]} 8.13] .204/5.066| .068]| 9.52) .680/4.590] .340 
5h ait athe eee -31] .315/3.955| .245]| 8.36) .210/5.215] .070}| 9.80) .700)/4.725| .350 
3(05 on eee .52| .324/4.068] .252]| 8.60) .216|5.364! .072]|10.08| .720/4.860] .360 
Metts Sener es 7.73) .333]4.181] .259]| 8.84] .222/5.513] .074//10.36] .740/4.995| .370 
Soest Sees 7.94] .342/4.294| .266]| 9.08] .228/5.662| .076]/10.64| .760/5.130] .380 
save ae 8.15] .351/4.407| .273]| 9.32) .234/5.811] .078]/10.92] .780/5.265] .390 
FLOM Boras dvea 2 8.36] .360/4.520) .280}| 9.56) .240/5.960| .O80}/11.20) .800/5.400] .400 

LBS. SUGAR BEETS MANGELS RUTA-BAGAS: 

Dt Oe .675} .055| .510) .005 455| .055} .270) .005]} .570| .050} .405] .010 
(OS i ORS .810} .066) .612) .006|)|) .546) .066) .324) .006)| .684] .060} .486] .012 
fi aetenodes ete .945| .077| .714| .007|| .637| .077| .378] .007|| .798] .070] .567| .014 
De EN ERE .080} .088} .816) .008]} .728] .088} .432) .008]|} .912] .O80] .648} .016 
Ds A aoe 215] .099} .918) .009]} .819} .099] .486] .009||/1.026] .090} .729] .018 

UDA Sees .350} .110)1.020} .010)} .910] .110} .540) .010/|/1.140] .100] .810] .020 
iit] ght oe eee ae -485| .121)1.122] .011}/1.001| .121) .594) .011/|1.254) .110] .891) .022 
i) eee .620} .132}1.224) .0121/1.092] .132] .648] .012/|1.368} .120] .972)]: .024 
['S\ 8 eee ae .755| .143)1.326] .013]/1.183] .143] .702] .013)|1.482] .130]1.053) .026 
el ae .890] .154/1.428) .014]/1.274| .154) .756} .014/|/1.596| .140]1.134] .028 
US: Soe Saree .025] .165]1.530) .015]/1.365] .165} .810) .015}|/1.710] .150]1.215] .030 
ies eee .160} .176]1.632| .016]|1.456] .176] .864| .016)|/1.824| .160]1.296] .032 
UT ede ee eae .295| .187|1.734| .017]|1.547| .187) .918] .017||1.938] .170]1.377| .034 
LES iy ie a -430| .198)1.836} .018}|/1.638] .198} .972] .018]|2.052| .180]1.458) .036 
epee a eee .565| .209)1.938) .019]|1.729) .209]1.026} .019)|2.166) .190)1.539] .038 
10 ne ee eee 700} .220/2.040) .020}|1.820] .220/1.080]) .020)|/2.280} .200)1.620} .040 



TABLE GIVING POUNDS OF DRY MATTER AND DIGESTIBLE NUTRIENTS 
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BARLEY CORN OATS 

CoMPOSITION COMPOSITION COMPOSITION 
LBS. 

Dry DIGESTIBLE Dey DIGESTIBLE Dey DIGESTIBLE 

Mat- . Mat- Mat- 
ter | Pro |C. H.|} Fat ter | Pro |C. H.| Fat ter | Pro |C. H.|Fat 

.89| .087| .656| .016 .89| .079| .667| .043 .89| .092| .473| .042 
1.78) .174]1.312] .032|| 1.78] .158]1.334] .086]} 1.78) .184) .946) .084 
2.67| .261|1.968} .048]| 2.67| .2387|/2.001} .129}| 2.67| .276)/1.419) .126 
3.56| .348/2.624|] .064]| 3.56] .316/2.668] .172]| 3.56] .368]/1.892) .168 
4.45] .435|3.280] .080]| 4.45) .395/3.335] .215]} 4.45] .460/2.365) .210 
5.35] .52213.936] .096]| 5.35] .474/4.002} .258]) 5.34] .552/2.838) .252 
6.24] .609/4.592} .112]| 6.24] .553/4.669| .301|| 6.23] .644/3.311| .294 
7.13) .696|5.248] .128]| 7.13] .632/5.336) .344|| 7.13] .736/3.784| .336 
8.02] .783/5.904| .144]| 8.02) .711/6.003} .387]| 8.01] .828/4.257) .378 
8.91] .870\/6.560} .160}} 8.91] .790/6.670} .430]| 8.90| .920/4.730| .420 

CORN and COB e BREWERY’ GRAINS, 

EE. | MEAL | iis | DRIED 
nee ee (eee ere ee ee 

TE Saas Yee .85| .044| .60, .029 .88| .099) .676| .011 /92| 2157) 2363]) 2051 
Ds Apr ete 1.70] .O88} 1.20] .058]} 1.77] .198)1.352) .022)| 1.84] .314] .726) .102 
OEE ae ERO 2.55| .132] 1.80} .087|| 2.65] .297/2.028] .033]} 2.75] .471)1.089) .153 
A Shop atone shes 3.40] .176] 2.40] .116|| 3.54] .396/2.704] .044!| 3.67] .628)1.452| .204 
DV Feo ekeee ele 4.24! .220] 3.00] .145]| 4.42) .495/3.380] .055}| 4.59) .785/1.815) .255 
Ghee ls ae 5.09] .264] 3.60} .174]| 5.30] .594/4.056] .066]} 5.51] .942/2.178) .306 
TRC 5.94] .308] 4.20] .203]| 6.19] .693]4.732] .077|| 6.43/1.099|2.541] .357 
Siar snares 6.79| .352] 4.80] .232!| 7.07] .792/5.408) .088]| 7.34/1.256)2.904| .408 
Oe ay aus, 8 Sb os 7.64| .396] 5.40] .261|| 7.96] .891/6.084| .099]) 8.26/1.413]3.267| .459 

NOR ale acvers 8.49] .440| 6.00] .290]} 8.84] .990}6.760] .110]} 9.18]1.570/38.630| .510 

LBS. WHEAT | BRAN | SHORTS 
h ae aa Sele .89{ .105| .692| .017 88] .129) .401| .034 .88| .122 .50| .038 
De, AA a IS 1.79| .210]1.384] .034|| 1.77] .258) .802) .068]| 1.76) .244] 1.00] .076 
ie nate 2.68] .315/2.076| .051|| 2.65) .387)/1.203) .102)) 2.65) .366) 1.50) .114 
yey area eS 3.58] .420/2.768} .068|} 3.54) .516/1.604) .136]| 3.53] .488] 2.00] .152 
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COMMERCIAL FEEDING STUFFS. 

BY DR. W. H. JORDAN, DIRECTOR NEW YORK AGRICULTURAL 

EXPERIMENT STATION. 

Geneva, N. Y. 

(An address given before the New York State Dairymen’s Association.) 

The trade in commercial feeding stuffs is largely of recent development- 

It is a trade complex in its features, and requires for the proper understand. 

ing of it a great variety of information. In earlier times, only the cereal 

grains in their entire condition were found in commerce; now, by-products 

from a number of manufacturing operations, which consist of parts of various 

seeds, including oil seeds and farm grains, are found in the markets. For 

instance, we have refuses from the manufacture of oil, the manufacture of 

starch and glucose, the manufacture of spirituous liquors, the manufacture 

of breakfast foods, and soon. Many of these materials have an undoubted 

value for feeders of all classes of farm animals. Indeed, some of the by-prod- 
uct commercial feeding stuffs have equal or greater value than the orig- 

inal seeds from which they were produced. At the same time these by- 

products have a greatly unequal value, scme of them being almost worthless 

and others possessing the highest quality. Until one of these feeds is in- 

vestigated as to its composition and utility for various kinds of feeding, 

it is an uncertain quantity. It requires, therefore, on the part of the con- 

sumer, a constant watchfulness and search for information concerning 

the newer products which are offered in the markets. One fact which 

renders watchfulness and an intclligent understanding of the feeding stuff 

market so essential, is the numerous mixtures of the various by-product 

materials which manufacturers are constantly compounding as a means 

either of disposing of their manufacturing by-products or of making a low 

cost feed which can be sold at a larger profit than the standard article. 

These numerous feeding stuffs will be found to differ in two ways: (1) in 

composition and (2) in digestibility. To illustrate, linseed meal contains a 

large proportion of protein and a minor proportion of the non-nitrogenous 

compounds, while hominy feed contains practically no more protein than 
corn meal and a very large percentage of the carbohydrates. Between these 

extremes there are all gradations in the relative proportions of the several 

ingredients. It is not difficult to learn what these differences are and how 

they range when we are dealing with standard articles. When dealing with 

mixtures which pass under the general name of mixed feeds or under pro- 

prietary names, we have nothing to guide us other than the assertions of 
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manufacturers, sometimes of doubtful accuracy, or the safeguards pro- 

vided by law. 

Important differences are also found in the digestibility of these ma- 

terials, and this is a matter of great moment, because the only portion of a 

feeding stuff which is useful to the animal is that which is dissolved by the 

digestive juices and absorbed by the blocd. 
Feeding stuff adulteration is widely practiced at the present time. By 

adulteration I mean the introduction into a material of a certain grade of 

something inferior either in nutritive value or in cost. There are those who 

deplore any reference to dishonest practices in trade, such as adulteration, 

because they say it will hurt business. I would very much regret injuring 

the business of any honest manufacturer by anything I might say here. 
I wish to bear testimony to the uprightness and straightforward busi- 

ness methods of a large proportion of the feeding stuff manufacturers 

and dealers with whom I come in contact, either directly or by correspond- 

ence. Many of them, yes, the most of them, have as great a desire to main- 

tain their goods up to the standard which they set for them as any class of 

business men have to deal fairly. If adulterations are practiced, it 1s neces- 

sary to make plain what they are, and if trade is thereby injured, the responsi- 

bility does not lie with the men who search out such dishonest methods, 

or with the consuming public that is made the victim of dishonesty, but it 

lies with the disreputable manufacturers themselves. I, for one, sftall not 

hesitate to speak plainly concerning those devices of commercial greed by 

means of which one man defrauds another. The ethics of trade in this 

country need reforming in certain quarters. There is altogether too lenient 

a spirit toward the man who declares that he must practice this or that de- 

ception in order to maintain himself against the competition of the market, 

or who excuses his unwholesome methods by declaring that others do the 

same. We should not cry peace when there is no peace. To-day, there- 

fore, I shall first describe briefly the principal feeding stuffs which are now 

found in our markets, indicate the standards by which we should measure 

these materials, point out some of the ways in which they are adulterated, 

and refer to certain precautions and preventions which must be utilized 
by the farmer in order to protect himself in so complex a trade. 

CLASSES OF FEEDING STUFFS. 

1. NaturAL Grains. When the cereal grains and other seeds are 

sold in their unground natural condition, they are easily recognized by all 

who have any familiarity whatever with agricultural matters, and they need 

no comment or description from me. When sold in the ground condition, 

they are at present adulterated to some extent, a matter to which [ shall 

refer later. 

2. OL Meats. Several seeds, such as cottonseed, flaxseed, rapeseed, 

etc., contain very large percentages of oil, which, either by pressure or by the 

use of a solvent, it is possible toremove. These oils have their important uses 

in thearts. Itis the residues from their extraction in which we are interested 
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as farmers. Cottonseed meal, as well as all othcr meals from the oil seeds, 

contains practically all the compounds of the sced except the oil. In 

other words the protein compounds and carbohydrates, together with a 

small proportion of the oil, are left behind when the crushed seed is sub- 

mitted to pressure cr leached with a ligut benzol. There is then a concen- 

tration of certain parts of the seed in the waste, and for this reason we 

see the protein in pure cottonseed meal always ranging above 42 per 

cent. and sometimes reaching nearly 54 per cent. The same facts are 

in general true of linseed meal, where the proportion of protein reaches 35 

or36 percent. There is no reason to suppose that the compounds which are 

left in the by-products from the oil seeds are injured for nutrition purposes 
by the pressure, heat or other influences to which they are subjected. 

3. STARCH AND GLucosE WastTEs. The seed of Indian corn, or, more 

properly, maize seed, contains a very large proportion of starch. Inventive 

ingenuity has discovered mechanical methods for separating this starch 

from other parts of the kernel, which may be sold as such or subjected to the 

action of acids and converted into glucose. Asin the case with the oil meals, 

the starch wastes are not injured by the process of manufacture, as the maize 

kernel is only subjected to crushing and to the action of water. There is a 

variety of these wastes from starch manufacture, and concerning them there 

has been much confusion of understanding by people at large. Farmers 

are quite accustomed to simply designate these materials as gluten. 

Starch wastes include three kinds or grades of material. The most 

valuable part is what is properly known as gluten mieal, and it consists of the 

flinty portion of the maize kernel which lies directly under the hull and out- 

side of the central portion of the seed, which is more purely starch. Gluten 

meal contains practically as much protein as linseed meal, or from 35 to 37 
per cent. 

Another starch waste is the hull of the maize kernel itself, and it is un- 

doubtedly of less value than the same weight of the entire kernel. This 
hull is sometimes spoken of as sugar corn waste and corn feed, but is more 

properly designated as corn bran. 

Gluten feed, the third form of waste from starch manufacture, is simply 

the mixture of the gluten meal and the corn bran. This material contains 

approximately 25 per cent. of protein. It is important, therefore, for the 

dairyman to clearly understand whether he is buying gluten meal, gluten 

feed or corn bran. There is a great difference in the proportions of the 
constituents of these several materials and an important difference in their 

digestibility. : 

4. BREWERS’ AND DISTILLERY WasTES. Sugar is required for the 
manufacture of alcohol, whether it is found in old fashioned New England 

rum or in lager beer. At the present time, this sugar is obtained from our 

cereal grains, chiefly corn, rye and barley. The first thing which is neces- 

sary is the conversion of the starch of these grains into maltose, a form of 

sugar. For instance, the maltster submits moistened barley grains to a 
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certain temperature for a certain length of time, until these grains have 

sprouted and the ferment action in their interior has converted a large part 
of their starch into a soluble sugar. The sprouts which appear cn these 

grains are rubbed off, and are known in our markets as malt sprouts. They 

make a useful feeding stuff, carrying about 25 per cent. of protein. The 

grains, minus the sprouts, are crushed and the sugar is extracted, this ex- 

tract afterwards being submitted to a fermentation for the production of 

alcohol. The extracted grains, after drying, are sold under the name brew- 

ers’ grain, and contain about the same proportion of protein as malt sprouts. 

There are also found for sale distillery wastes, which are produced by the 

manufacturers of whisky and other liquids of.a like character. Here we 

have the characteristic high proportion of protein. 

5. Wueat Orrats. No feeding stuffs are more widely or favorably 
known than wheat bran and wheat middlings. These have come to be re- 

garded as standard materials. | Formerly they were sold in separate form, 

but now it is the custom in many mills to run the offals from the milling of 

wheat together into one mixture to be sold under the general term mixed 

feed. If the screenings and other inferior mill wastes are not run into this 

mixed feed, the mixing is not disadvantageous to the farmer, perhaps. Many 

mixed feeds, of this class, however, appear to contain a good deal of inferior 

material. 
6. BRreakFast Foop Wastes. Within the past twenty-five years there 

has been a remarkable increase in the variety and quantity of prepared 

breakfast foods, such as oatmeal, rolled oats and others bearing proprietary 

names. From the manufacture of all of these, there are derived by-products 
which find their way into the market mostly as cattle foods. The by- 

products most important in this connection are those coming from oats. In 

the first place, the manufacturer uses only the largest and heaviest grains, 
and rejects the smaller and lighter grains. The latter are sold back to the 

farmers. From the heavy, larger grains, the hull is removed, the kernel 

itself being all that is used in preparing foods for human consumption. These 

oat hulls should either be burned or sold for some inferior purpose, but so 

far as I can judge, they are finding their way into the market to be used, 

either honestly or dishonestly, in the manufacture of mixed feeding stuffs. 

This will be referred to in discussing adulterations. 

Two by-products from the manufacture of buckwheat flour are buck- 

wheat hulls and buckwheat middlings. The latter of these is a valuable 

feeding stuff, the proportion of protein being practically the same as that in 

gluten feed or the brewers’ residues. The hulls are comparatively worthless 

for feeding purposes. Often the middlings and hulls are sold in the mixed 

condition, and in such cases the value of the mixture depends upon the 

proportion of the hulls. 

7. Breet SuGar Wastes. Two new by-product feeding stuffs have 
appeared among us since the introduction of the manufacture of beet sugar 

in this country, viz.: sugar beet pulp and sugar beet molasses. The former 
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in a fresh condition carries approximately 90 per cent. of water and can 

scarcely be-a profitable feed at any great distance from the factories, owing 

to the great cost of transporting so much useless material. This pulp is 

inferior tc the same weight of beets before extracting the sugar, and does not 

differ essentially in its general character from roots and other succulent 

carbohydrate feeding stuffs. It appears that this sugar beet pulp is now 

offered in a dried condition, and if the price is sufficiently low it may 

doubtless be purchased to advantage by those farmers who have an insuffi- 

cient supply of coarse foods. The only ingredient of value in beet sugar 

molasses is the sugar which has not crystallized. This molasses contains 

from 50 to 60 per cent. of sugar, and may be combined advantageously 

with coarse fodders and nitrogenous feeding stuffs in making up a ration 

for various classes of animals. 

8. Hominy Wastes. In the manufacture of hominy quite a portion 

of the maize kernel is rejected, and is known in the market as hominy feed. 

The composition of this by-product is not essentially unlike that of the whole 

maize kernel, and it is very nearly equal to corn meal in feeding value. At 

the present time the price of this feeding stuff as compared with corn meal 

is such that it may be purchased with advantage. 

The above is a brief reference to the principal feeding stuffs found in 

the markets. A,determination of the ones which a farmer can most ad- 

vantageously purchase depends upon the ruling prices. There are no hard 

and fast relative values which can be applied to a determination of the 

materials which it is wisest to purchase. It is possible to base a rational 

decision upon a comparison of the proportions of digestible material in 

feeding stuffs of the same class. This does not apply, however, when com- 

paring feeding stuffs of unlike classes. To illustrate, it would not be possible 

to compare the value of corn meal and cottonseed meal on the basis of the 

proportions of digestible matter in the two materials, because the digestible 

matter in the one is so greatly unlike that in the other. 

MIXTURES AND ADULTERATIONS. 

No more important topic in connection with this general subject can 

be brought to your attention than the present quite prevalent practice of 

compounding mixed feeds which contain an inferior ingredient, and of adul- 

terating many of the valuable feeding stuffs which now appear in the markets. 

Let us consider some of the facts which are well known to those who are 

investigating the feeding stuffs trade. 

Let me say, first of all, that I have known of very few instances of the 

adulteration of linseed meal. Up to the present time no feeding stuff has 

been more uniform in its quality than has this one. Inferior cottonseed 

meals appear in the market quite frequently, however. Here the degrada- 

tion of quality is accomplished by grinding hulls with the pure meal. Some 

so-called cottonseed meals have been found on sale carrying less than 30 

per cent. of protein, whereas the proportion should be above 42 per cent a 
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least. When such mixtures are sold for what they are, as for instance in 

the case of cottonseed feed, no fraud is perpetrated, and the consumer is 

left to make a free choice. 
So far as I have observed, the only danger of unfair dealing in the sale 

of the wastes from the manufacture of starch from the maize kernel lies in 

a failure to understand clearly the differences in these articles, and conse- 

quently of buying corn bran instead of the more valuable gluten feed or 

gluten meal. I suspect that in some instances finely ground corn bran has 

been sold under the name light gluten, or special gluten, and it would be 

very easy to mix such finely ground corn bran with the gluten meal or gluten 

feed to the advantage of the dealer, because of the lower price of the bran. 

One of the most notorious adulterations now practiced is the mixing 

of ground corn cobs or ground broom corn waste with wheat bran. A sam- 

ple of this character came into my hands the other day. One of the feeds 

licensed in the State of New York is such a mixture, and is guaranteed to 

contain only 11 per cent. of protein, whereas pure bran contains from 15 to 

16 percent. This adulteration may easily be detected by any one who will 

give a careful study to the general appearance of pure bran, and who has had 

an opportunity to inspect the mixture. A deterioration of wheat offals is 

also brought about by introducing into them various inferior mill wastes. 

The presence of this inferior material is generally made evident by the hulls 

and parts of weed seeds that may easily be seen. 
Taken as a class, various mixed feeds known under a great number of 

names are probably the worst imposition now being practiced upon the 

farmers in this country. In these the inferior ingredient is oat hulls. Oat 

hulls are probably worth less than good cut oat straw. In fact, I consider 

them inferior to any straw whatever. Two years ago we took a large number 

of samples of so-called corn and oat feeds sold in the State of New York, and 

we found very few that were not compounded by the use of a certain pro- 

portion of oat hulls. The immediate responsibility here lies to quite an 

extent with the local millers that are found scattered all over this and 

other states. They can purchase these oat hulls, sometimes unground 

and sometimes ground into a very fine condition so that they are not so 

easily detected, at a very low price, and by introducing 25 per cent. by 

weight of these hulls into corn or hominy, can produce a feed which 

closely resembles genuine corn and oat chop, and which is sold at the 

price of genuine goods. It is not difficult for one who will give the matter 

a little attention to detect the differences between these inferior mixtures 

and genuine corn and oats. The oat hulls present have a different appear- 

ance, and none of the crushed oat kernels can be seen in the oat hull 

mixture. There are sold very generally throughout the country certain 

proprietary feeds which in many cases are a mixture of several materials. 

In many instances, these feeds are mixed by the manufacturers for the 

sole purpose of disposing of their waste products, one of which, oat hulls, 

could not find a sale in the market if not disguised by the presence of 
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more valuable ingredients. I have lately learned that a New Jersey firm 

is making a mixed feed into which coffee hulls, rice polish and other in- 

ferior materials enter. This fraudulent stuff has been sold in part through 

a New York firm. Is there not good reason for advising consumers to 

avoid all unknown mixtures and buy only standard goods? 

Even the ground cereal grains, such as corn meal, are adulterated. 

Two materials are at present used for adulterating corn meal, one of which 

is hominy feed and the other is corn bran. It may be claimed that the 

mixture of hominy feed with corn meal does not constitute an adulteration, 

because the former is nearly equal in feeding value to the latter. It is an 

adulteration, however, when the hominy feed can be purchased at a con- 

siderably less price than the corn meal, because by selling the former at 

the price of the latter an imposition is practiced upon the consumer. He 

buys at the higher price a material of lower commercial value. 
I have in my possession a circular letter addressed by a prominent 

jobber in the State of New York to millers, explaining to them how, by the 

introduction of ground corn bran into corn meal, they can make corn meal 

at a price which will enable them to compete successfully in the market 

against other millers or dealers. This is also an adulteration which is an 

imposition upon the consumers. Corn bran is sold for much less than corn 

meal at the present time, and kas undoubtedly a lower feeding value. It 

is easy to see that the kind of adulteration practiced will be determined by 

the relative prices of feeding stuffs. When two materials similar in ap- 

pearance have quite different selling prices, there is always temptation 

for dishonest dealers or millers to mix the one with the other. 

PRECAUTIONS AND PREVENTIONS. 

At the present time the people of this country are much inclined to 

resort to legislation as a means of curing various evils. Such legislation is 

generally wise. As applied to feeding stuff control, it is of undoubted value. 

First of all, feeding stuff inspection laws have an educational value. 

When the terms of such a law become known, buyers are inclined to give 

a great deal more attention to the composition of feeding stuffs than 

before. This is true, because laws of this nature now on our statute 

books in several states require that manufacturers or dealers shall file with 

some state department the guaranteed composition of their goods, and 

that the goods when sold shall be properly marked with the name of the 

manufacturer and the guaranteed composition of the goods. Through 

these means, and the publications which are occasionally issued as a 

result of the inspection, consumers become more familiar with the compo- 
sition of the various feeding stuffs than would otherwise be the case. 

Moreover, through the guarantees and the proper marking of the various 

brands of feeding stuffs, the purchaser is protected against buying inferior 

materials. To illustwate, cottonseed meal should carry no less than 42 per 

cent. of protein, linseed meal should carry at least 35 per cent., gluten meal 
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about the same, gluten feed from 23 per cent. upwards, malt sprouts and 

brewers’ grains about 25 per cent., wheat bran and wheat middlings over 

15 per cent., pure mixed corn and oats over 10 per cent., and so on. Unless 

the protein is kept to approximately these figures, the materia! is not pure. 

Hulls cannot be introduced into cottonseed meal without lowering the per- 

centage of protein, and the same thing is true of the admixture of ground 

corncobs with wheat bran or any other material. Oat hull mixtures, 

especially those where their components are corn meal or hominy feed and 

oat hulls, necessarily carry less than 10 per cent. of protein. When there- 

fore the guarantee of a proprietary feed, whatever may be its name, ranges 

from 6 to 8 per cent. of protein, the purchaser may be pretty sure that he 

has under observation an oat hull mixture, and the purchaser should always 
' remember that an oat hull mixture is only worth what it contains outside 

of the oat hulls. The oat hulls are not worth purchasing. 

It is probable, too, that the penal force of a feeding stuff counts for 

something. Some men are honest because they like to be, some men are 

honest because they are afraid to be otherwise, and some have courage 

enough to be dishonest until they are caught. With the second class and 

perhaps the third, such a law has some influence. 

It must be remembered that after all no law can take the place of intelli- 

gence on the part of those whom it is supposed to protect. If the farmers 

of this country would inform themselves thoroughly in regard to various 
commercial feeding stuffs on the market, and learn to distinguish the various 

kinds by mere physical inspection, there would be much less need for legis- 

lation than is at present the case. The buyer who is awake to the situation 

will not purchase oat hull mixtures with the understanding that he is getting 

pure corn and oats, neither will he long be deceived by bran and corncobs. 

One fact which promotes the sale of inferior feeding stuffs is the foolish 

desire of so many to purchase something cheap. If one dealer has a mixture 

which he is offering at a dollar per ton less than some other dealer, the former 

gets the trade of a certain class of people, who consider only price, and have 

no intelligent understanding of quality. It should be understood that even 

when a feeding stuff, inspection law exists it will be largely inoperative 

unless it has the co-operation of the constituency which it is supposed to 

benefit. No farmer should allow himself to purchase a feeding stuff which 

is not sold under the proper guarantee and marks. He should refuse to 

listen to the smooth statements of some dealer or agent who fails to com- 

ply with the requirements of the law, and who assures him that he has 

some remarkably valuable mixture to offer him. The days of magic are 

past. There are no nutrients of greater value than those which are found 

in the grains which are raised upon your farms, and when any manufacturer 

claims to have discovered some remarkable material or process, by means 

of which he can furnish you a cattle food of previously unheard of merit, 

you should turn a deaf ear. 



TAINTED OR DEFECTIVE MILKS, THEIR CAUSES AND 
METHODS OF PREVENTION. 

BY DR. H. L. RUSSELL, BACTERIOLOGIST, WISCONSIN LXPERIMENT 

STATION—AUTHOR OF ‘‘DAIRY BACTERIOLOGY.’’ 

Madison, Wis. 

The peculiar constitution of milk renders it especially liable to de- 

fects that seriously impair its value for dairy products. Particularly is 

this so where made up into cheese, as tainted milk exerts a more pronounced 

and harmful effect when made into this product than into butter. Thous- 

ands of dollars are yearly lost to the cheese industry because of the imper- 
fections that occur in the condition of the milk. Much of this could be 

saved if a more thorough knowledge concerning the causes of these troubles 

could be disseminated. 

Considering the question of milk defects from the standpoint of the 

milk producer—the factory patron—the subject may be treated under 

the following heads 

1. Taints or defects produced by the presence of living micro-organ- 

isms. 

2. Taints or defects due to the absorption of pre-existing odors from 

the air or food, or to the derangement of the normal functions of the 

animal. 

In the first instance we have to deal with biological problems, with 

milk as affected by living germs; in the second, the defective or improper 

condition is caused mainly by the absorption of odors in a purely physical 

way, or is due to some unusual condition of the system of the animal. 

Before taking up the taints in milk due to germ life, it may be help- 

ful to premise this with a brief discussion of how living organisms gain 

access to milk and the conditions that favor their development. 

MILK AS*A BACTERIAL FOOD MEDIUM. The physical constitution of 

milk is well adapted to promote the active growth of many living organisms 
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if they are once introduced. The nutritive elements in it are either 
in a soluble state or are readily converted into a condition that permits of 

their absorption by the lower forms of plant life. The degree of concentra- 

tion is also favorable to most forms. Condensed milk keeps because 

the soluble solids’ are so concentrated that living germs cannot well 

develop in it; in ordinary milk the more dilute condition permits de- 
velopment. 

The chemical composition of milk is also favorable to germ activity. 

In reaction it is nearly neutral, or if acid, the acidity is not usually suffi- 

cient to inhibit the development of life that is otherwise capable of growth 

in sucha fluid. Not all of the milk constituents are of equal value as food 

for micro-oganisms. The fat is not readily affected, hence butter is less 

susceptible to biogenic defects than cheese. Both the sugar and the nitro- 

genous elements are readily decomposed by a large number of micro-or- 
ganisms. 

The lower forms of plant life such as the bacteria, yeasts and moulds 

are the common organisms which are capable of existing in milk that dele- 

teriously affect it. The first group is by far the most important: indeed, 

the great majority of abnormal milks that may be ascribed to germ origin 

are due to this type of organic life. In some instances, yeasts and moulds 

have some effect, but their influence is usually more potent in the manu- 

factured product than in fresh milk. 

HEALTHY MILK STERILE IN UDDER. While milk is so constituted 

chemically and physically as tomake an excellent food for these lower forms 

of vegetable life, it is free from all traces of germ life in the milk glands of a 

healthy animal. In a diseased animal the case may be different, especially 

if the trouble exists in connection with the udder. An animal may be 

suffering from some physiological trouble such as indigestion, stomach 

or intestinal derangement, and yet the milk might retain its sterile prop- 

erties. Indeed, the disturbed condition of the animal due to the disease 

might be so grave as to seriously alter the chemical or even the physical 

condition of the milk, and still the milk remain germ free. It is a very 

prevalent notion that the ingestion of living germs with the food is the 

way in which the milk becomes infected, but such is not the case. The 

healthy animal, or even vegetable tissue for that matter, is free from for- 

eign forms of life. Normal blood is perfectly sterile. In the functional 

activity of organs, the secretions as secreted are likewise free from micro- 

organisms. 

HOW MILK BECOMES INFECTED WITH GERM LIFE. 

While the milk is sterile when elaborated in the udder, it in- 

variably becomes contaminated with living germs during the process of 

milking. This need cause but little wonder when we consider the con- 

ditions under which the milk is drawn. All of the surroundings of the 
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animal are teeming with innumerable microbes. From the time of milk- 

ing until it is removed from the barn, it is continually exposed to con- 
ditions that permit of its being infected with bacteria. Even before it 

flows from the udder, it is exposed to con- 

tamination, for the opening of the teat is 

always covered with a film of dirt and from 

this is derived a sufficient quota of bacteria 

to infect the same. To such an extent is 

this true, that the first few streams from 

each teat contain a much larger number 

of organisms than any subsequent part of 

the milking. 

In attempting to prolong the keep- 

ing quality of milk as is done in the 

milk business, the presence of these organ- 

isms is a drawback, for the bacteria in the 

fore milk are in a rapid state of growth, 

owing to the environment in which they 

have been kept. Warmth, food and 

Fig.1.—Sectional view of udder; a, 
exterior opening of milk duct show- 
ing Opportunity of infection by 
bacteria from without; b, milk cis- 
tern; c, milk sinus; d, glandular 
secreting tissues; e, sphincter mus- 
cle of teat. The bacteria are unable 
under ordinary conditions to work 
their way up into milk cistern but 
the lower portion of milk duct in 
teat almost invariably contains 
them. 

moisture are present in the milk duct toa 

favorable degree, and a rapid growth can- 

not but take place. 

Darry UTENSILS. Dirty vessels are a most prolific source of trouble. 

Old rusty cans that are difficult to cleanse, and therefore are not well cleaned, 

Fic. 2.—Microscopie appearance of ordinary milk showing fat globules and bacteria in the milk 
serum. The cluster of bacteria on left side are lactic acid forming germs. 

are a standing menace to the purity of a milk supply. Too much atten- 

tion cannot be paid to the condition of these milk receptacles. Not only 
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should great care be given the milk pails and cans, but all utensils that 

come in contact with the milk should be subject to the same close scrutiny. 

The custom of returning the by-products of the factory {skim milk, whey 

and buttermilk) to the farm in the same set of cans that are used for the 

fresh milk is a source of much trouble. Many factories insist that sepa- 

rate receptacles shall be used for these products that are always in an ad- 
vanced stage of fermentation. With intelligent effort the danger from 

this source could be much minimized, but the difficulty lies in the fact that 

one careless patron often defeats the labors of those who are more careful 

a 

’ = 

Fig. 3.—The wrong and right kind of a milk pail. A, the ordinary type of pail showing sharp 
angle between sides and bottom; B,the same properly flushed with solder so as to facilitate 
thorough cleaning. The lower tigure represents a joint as ordinarily made in tinware. ‘he 
depression «a affords a place of refuge for bacteria, from which they are not readily dislodged. 
This opening joint should be filled completely with solder. 

in this regard. Greater care on the part of the cheesemaker in keeping 

the whey vat sweet and clean would be an object-lesson to patrons that 

would be of more value than abundance of precept. 

It must be remembered in cleaning milk vessels that the spores of 

these “infinitely little’’ germs are often endowed with powers of resistance 

that far exceed the ordinary standard. In a practical way, on the farm, 

unless one has steam at his command, it is impossible to actually destroy 

all these latent forms of life that may happen to adhere to a pail cr can. 

Tepid, or even hot water momentarily applied has but little effect, but 

thorough scalding will do much toward removing the larger amount of 

germ life. Joints and seams should receive especial attention. These 

should be well flushed with solder so as to make a round surface that can 

easily be cleaned. 

INFECTION FROM BODY OF ANIMAL. A serious source of contamination 

of milk always comes from the animal herself. Drawn, as the milk usually 

is, in an open pail, the opportunity for entrance of loose hairs, particles 

of excreta, fine dust, epithelial scales and fodder particles could not well 

be improved. Every hair of the animal’s coat is laden with dormant. 
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germ life. Fig. 4 shows a culture made of several hairs that were allowed 

to fall on a sterile gelatine surface. When the animal is shedding her 

hair, there is nothing to prevent the falling of these germ-laden particles 

directly into the milk. Even where the hair is not rubbed off, the move- 

ments of the animal and milker are constantly dislodging particles of fine 

dust that settle in a continuous shower into the warm nutrient fluid be- 

low. It may be thought that straining the milk removes this source of 

filth. So it does the visible filth, but not until the invisible living germ 

life has been washed off into the fluid, there to set up the various fermenta- 

tions that it is capable of producing. The kind of organisms that gain 

access to the milk from this source is, generally speaking, thoroughly un- 

desirable. They are largely fecal bacteria, derived from decomposing 

animal excreta. In a large number of instances they are spore-bearing 

Fic. 4.—Showing the bacteriai contamination arising from hair. These three hairs were allowed 
to fall on a sterile gelatine surface. The adherent bacteria developed readily in this medium 
and the number of bacteria thus introduced into the milk from these hairs can be estimated 
by the developing colonies that show as irregular protuberances along the line of the hair. 

bacteria that are very resistant, and the type of fermentative activity that 

they are capable of producing in milk is undesirable in cheese making. 

Besides the dirt and filth that is derived directly from the animal, 

matter from other sources may gain access to the milk by being carried 

in the hairy coat of the animal. 

Cows wading in stagnant water in midsummer often cover their bag 

and flanks with slimy deposits that dry on and in this condition particles 

of dust are readily dislodged. 
The custom of leaving the milk in the barn even during the milking 

is a practice that should be thoroughly condemned. Not only can it absorb, 

to a certain extent, the odors peculiar to the place—a point which will 
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be taken up more in detail later—but the milk may be filled to a greater 

or less extent with the fine dust that is floating in the barn air. If dry 

feed has been fed immediately before or during milking, the air of the barn 

will be filled with dust particles that contribute their quota of bacterial 

life. 

In a general way, this gives a brief summary of how the milk becomes 

infected with bacterial life. Some of these species are not especially un- 

desirable as to their effect on manufactured products; but very often serious 
trouble does arise at the factory, owing to the introduction of troublesome 

bacteria that gain access through the improper care of milk. To the ex- 

tent that is consistent with practical manipulation, the attempt should be 

made to so handle milk as to keep all kinds of bacterial life out of it. There 

is no danger of milk being so sweet and pure as to injure it for commercial 

Fic. 5.—Showing germ content of barn air. A sterile gelatine plate was exposed for 30 seconds in 
the barn during the milking. The bacteria from the air have settled on the moist surface and 
developed into colonies. Each spot on the circle represents a colouy that grew from a single 
germ. 

purposes. Ifa large percentage of its bacterial content was excluded, even 

to such an extent as to materially retard the normal development of the 

acid, still such a condition is to be preferred to that of continually over- 

ripe or tainted milk. It is far better for the maker to use a starter and con- 

trol the course of the fermentation than it is “‘to let the acid boss him.” 

EFFECT OF TEMPERATURE ON QUALITY. 

The proper treatment of milk does not stop with the securing of it in 

as near its original purity as possible, but it must be handled in such a 

way as to retard the development of bacteria that find their way into it. 

As it comes from the animal, it has a high temperature, approximating 
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blood heat. At this elevated temperature bacterial growth takes place 

with surprising rapidity, and unless the animal heat is artificially lowered 

and the milk kept chilled, various fermentations are set up in it as a re- 
sult of the growth of diiferent bacterial forms. Common experience is so 

uniformly in accord with this that no further statement is necessary to 

emphasize its importance. (Figure 6.) 

FERMENTATIONS OF MILK. 

So far we have considered the manner of infection of milk by bacteria 
rather than the &zd of infection. As the biological defects in milk possess 

more or less well defined characteristics that enable the experienced per- 

son to recognize them, it is necessary that the leading troubles with which 

PROGENY OF A 
SINGLE GERM 
IN TWELVE HOURS 

FIG. 6.—Showing the effect of cooling milk on the growth of bacteria. The beneficial results of 
early chilling are readily apparent. 

the factory patron may be brought in contact should be so described as to 

enable him to recognize their presence and intelligently determine the 

cause of the same. A great deal of misconception exists among dairymen 

as to the causes of these troubles. We shall attempt, however, to outline 

briefly the causes of these various defects in milk with sufficient clearness 
so that they may be recognized. This will enable the patron to intelli- 

gently search for the same and apply an effcient remedy directly to the 

seat of the trouble rather than to expend so much well intended but tnis- 

directed energy in other directions. 

SOUR MILK OR LACTIC ACID FERMENTATION. 

Milk, if left to itself invariably undergoes a fermentative change, gen- 

erally known as souring. The acidity of the same gradually increases un- 

til finally the amount of acid developed causes a coagulation or precipita- 

tion of the casein, and milk is said to curdle. Thischange is brought about 

mainly by a fermentation of the milk sugar, lactic acid being the chief 
product formed. The primary cause of this change is not to be found in 

any atmospheric condition, such as damp or hot weather, or sudden 
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changes in temperature, but is dependent upon the growth of certain species 

of bacteria that get into the milk. Notwithstanding the popular notion, 

thunder storms in and of themselves do not sour milk. If milk is free 

from bacterial or other living organisms, thunder or electric discharges are 

unable to affect its aciditv. Itisthe conditions that usually accompany 

the thunder storms, such as damp, heavy, muggy weather—conditions that 

favor rapid bacterial growth that are the real cause of the more rapid changes. 

The lactic acid bacteria are so widely distributed that their presence in 

milk is always assured, and the fermentative change that they cause may 

be considered as normal. 

In general their presence is advantageous in milk intended for cheese 

making, as the whole process of manufacture favors the development of 

this class to the exclusion of other kinds. Their enormous development in 

green cheese cannot be without significance, and undoubtedly the rapidity 

and character of the ripening process is largely determined by the develop- 

ment of this group. 

GASSY MILK. 

The most dreaded fermentations with which the cheesemaker has to 

contend are those in which gaseous by-products are formed. In the great 

Fig. 7.—A “‘gassy’’ cheese made from tainted milk. Note not only its porous texture but the 
distorted shape of the cheese. 

majority of instances, the organisms causing these changes belong to the 

sour milk class, but in addition to the lactic acid that they form, they aiso 

give off other decomposition products, among which are gases such as car- 

bon dioxide and hydrogen, and various volatile ill-smelling compounds. Fer- 

mentations of this character are almost sure to produce undesirable taints 

that pass over into the cheese, materially injuring its quality. 

The appearance of “‘gassy’’ milk is due entirely to the presence of gas 

producing bacteria. All of the phenomena in cheese making associated 
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with the development of gas are likewise attributable to the same cause. 

If the difficulty appears before the milk is set, the milk is said to be 

“gassy.”’ Often it is delayed until the cooking process, when the curds 

rise to the surface of the whey and float on account of the development 

of the imprisoned gas. Such curds are known as ‘“‘floaters’’ or ‘‘bloat- 

ers.”’ A less pronounced fermentation results in the production of ‘ pin- 

holes’ in the curd. The appearance of gas may even be delayed until 

the cheese is taken from the press. If it occurs at this stage, the cheese is 

said to “‘huff’’ or swell and the texture in severe cases is practically de- 

stroyed. All of these appearances whether they occur in the milk, in 

the curd, or in the green cheese are to be traced back to a faulty condi- 

tion in the milk. In the majority of instances this originates on the farm 

Fig. 8.—A block (Swiss) cheese made from “gassy” milk. This is the most common trouble 
noted in the Swiss cheese industry. 

through careless methods of handling. The rapidity of its development 

in the factory can be-controlled in part by the cheesemaker, but it is diffi- 

cult, if not impossible, to make a superior article out of inferior raw mate- 

rials. Unless the factoryman is furnished with a clean, pure, wholesome 

milk free from noxious germs that are able to cause these abnormal fer- 

mentations, he cannot be expected to make a superior product. 

SWEET CURDLING AND DIGESTING FERMENTATIONS IN MILK. 

Quite often the milk producer finds that his milk lobbers or curdles 

quickly without the production of appreciable amounts of acid. This 

premature curdling is an abnormal fermentation in which the following 

series of changes occur in the character of the milk. The casein is not 

precipitated on account of the development of lactic acid but by the action 

of certain unorganized ferments (enzymes) that are secreted by various 

species of bacteria. The action of these non-vital ferments is quite similar 

to that of ordinary rennet; in fact, rennet as well as pepsin, are examples 
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of these proteid-converting enzymes, that are extracted from the stomachs 
of animals. Under proper conditions, certain bacteria have the power 

of producing various enzymes in a manner similar to the cells of the stom- 

ach or intestine. This bacterial rennet does not differ materially from 

rennet of animal origin. Curds precipitated by the action of rennet may 

be readily distinguished from those produced by acid. As a rule, they 

are softer, and more gelatinous than acid curds. 

This abnormal milk is produced by a large variety of bacteria which 

as a class can be characterized as follows: As a rule they are spore bear- 

ing organisms; therefore, they possess high powers of resistance. It is 

for this reason that boiled or heated milks almost always undergo this 

type of fermentation. If such milk is allowed to stand after it has curdled, 
another abnormal change usually sets in which is marked by the gradual 

digestion of the curd and the appearance of a cloudy whey. Such “‘wheyed 
off’’ milks have had the insoluble casein, the leading cheese constituent 

of the milk, transformed into soluble peptone-like substances. This part 

of the cheese solids is therefore dissolved or ‘‘digested”’ as it is said. When 

such a change has occurred, recovery of the casein in the milk is impos- 

sible. It is for this reason that the cheese yield from tainted milks of this 

class is lower than from pure sweet milk. The unfairness of the “pound 

for ten’”’ plan of manufacturing cheese is evident under such circumstances. 

With such defective milk, it is a physical impossibility for the cheese maker 

to retain the entire casein in the cheese. 

The organisms producing these quick curdling and digestive fermen- 

tations are, as a rule, bacteria that are associated with fecal matter which 

finds its way into the milk in a variety of ways. 

SLIMY FERMENTATIONS. 

Not infrequently milk undergoes a marked change in its consistency, 

becoming so viscous as to even string out in threads to some distance. 

All gradations of this increased viscosity may be noted, from where the 

milk is slightly thickened or sticky, through a slimy or slippery stage, to 

that where it can be pulled out into long strings. A variety of terms have 

been applied to the different phases of this series of changes to represent 

the varying conditions that are to be noted. Thus, slimy or viscous milk 

refers to an increased viscosity; ropy, stringy or thready milk, to where 

the milk adheres to anything it touches, stringing out in threads often 

several feet long. 

The causes of these various abnormal fermentations are due to the pres- 

ence of crrtain species of bacteria that for the time being gain the ascend- 

ency over the normal milk bacteria. Several different species have been 

separated from samples of slimy or ropy milk. 

In some instances the sugar constituent of the milk is changed into 

a viscous substance by the action of these organisms; in other cases the 

proteid elements suffer. Ropy or stringy milk besides being unsightly 
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and thus injuring the product for direct consumption, is.undesirable for 

dairy products. The viscosity of such milk is increased so much that 
it cannot be thoroughly creamed for butter making, and the fermentation 
changes that go in the curd also injure it in some cases for cheese making. 
The slimy fermentations are more apt to occur during summer weather, 

but epidemics of this kind have been reported under winter conditions. 

Defective milks of this type are quite frequent, as 

several epidemics come to our notice almost every 

year. A careful bacteriological study of apparently 

normal milk often reveals the presence of slime- 

forming bacteria in limited numbers that are kept 

under subjection by some more dominant ferment 

change such as the sour milk fermentation. 

BITTER FERMENTATIONS. 

A bitter condition in milk may be induced by a 
variety of causes, but true fermentations that pro- 

duce bitter products are the result mainly of bacterial 
action. This type of fermentation is caused by 
widely different bacteria. The writer has isolated a 

pure acid organism, one that soured milk without 

the production of any gaseous product, and yet 

milk impregnated with this organism developed a 

taste as bitter as gall. Many of the digestive or pep- 

tonizing fermentations develop bitter flavors. Where 
butyric acid is formed in milk, a bitter taste is 

often noted. In heated milks especially, bitter 

flavors frequently occur. This condition arises from 

the fact that the heating process destroys the normal 

lactic acid bacteria and as these bitter ferment germs 

are usually spore-bearing organisms, they are able 

A a to resist the heating process. 

rele A slimy” Be ie Bitter milk or cream is occasionally noted in 
aeee ak strung out ithe winter. Some of the bacteria that are able to 
in length. form bitter substance can grow at considerably 

lower temperatures than the ordinary sour milk forms; and so, if milk 

is kept where it is near the freezing point, these bitter-forming species develop 

more rapidly than the lactic species, thus giving the peculiar flavor to the 

milk. In some cases the bitter flavor in milk, unless it is too pronounced, 

disappears when the product is made up into butter or cheese. 

VARIOUS OTHER FERMENTATIONS. 

The above fermentative changes include the more important ones that 

are liable to appear in milk as a result of bacterial infection. In addition 

to these there are numerous other changes that occur from time to time. 
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Among such may be mentioned the formation of alcohol, due mainly to 

yeasts, pigment fermentations such as blue, red or bloody, yellow and 

green milks; but these do not occur frequently enough to merit a further 

consideration in this connection. 
The fermentations so far referred to are the result of bacterial action. 

They are not diseases in the strict sense of the word, but they affect mater- 

ially the commercial value of milk. | 

DISEASE BACTERIA IN MILK. 

Besides these bacterial defects or troubles, there are certain bovine 

diseases of a contagious character in which the milk of the diseased ani- 

FIG. 10.—Bacterial content of milk handled in ordinary way. Each spot represents a colony 
growing on gelatine plate. Compare with Fig. 1| (opposite page) where same quantity of milk 
is used in making culture. Over 15,U00 bacteria per ce. in this milk. 

mal may be infected with bacteria dangerous to health. In some instances 

the milk secretion is so changed by the disease, as in anthrax fever, that 

its abnormal appearance in connection with the condition of the animal 

would lead to its rejection. In other animal diseases, the milk may show 

no physical peculiarity that would enable one to recognize its true state. 

As for instance, in tuberculosis, the milk secretions remain apparently 

unimpaired for a considerable period, and it is only where the disease be- 

comes aggravated, especially in the mammary glands, that the appearance 

of the milk is markedly changed. 
The majority of the bacteria that are capable of causing contagious dis- 

eases gain access to milk after it is drawn. Persons convalescing from 

fevers may infect the milk, or individuals who care for the sick may 
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inadvertently be the means of transmitting contagion. Typhoid fever 

is quite often disseminated in this way. 

The greatest danger that arises from a diseased milk supply comes 

from the poison-forming bacteria that get into it through improper handling. 

The cases of ice cream, cheese and milk poisoning, and the high mortality 

of bottle-fed infants are in large part due to the poison formed from the 

putrefactive changes that take place in milks that are produced by care- 

less and filthy methods of handling. The presence of such disease bacteria 

cannot be recognized by a simple test. The greatest care should be taken 

by all dairymen in regard to the milk of animals suffering frofm any disease; 

Fig. 11.--Bacterial content of milk drawn with care. Diminished germ content is shown by 
smaller number of colonies (330 bacteria per cc.). Compare this culture with that shownin 
Fig. 10 on opposite page. ; 

also in allowing persons to handle the milk supply who are convalescing 

from or who have been exposed to contagious diseases of any sort. 

DIRECT ABSORPTION OF TAINTS. 

In a great many cases where milk becomes tainted so as to impair its 

value for cheese making, the trouble is due to the operation of another 

set of causes than those that have just been considered. It is a well known 

fact that milk readily absorbs many volatile substances with which it may 

come in contact, and it is generally believed that the taints and defects 

vhat are from time to time observed in milk are due to this absorptive 

property rather than to the growth and development of various fermenta- 

tive organisms that form undesirable flavors and odors by breaking down 

certain substances in the milk. While in the popular mind greater 

importance is attached to this physical absorption than the actual facts 
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will warrant, still it should be thoroughly understood that this principle 

does operate to a considerable extent and that undesirable or defective 

milk is often produced entirely through the operation of these physical 

processes. 

Many liquids have a great affinity for matter in a gaseous form and 

will absorb varying amounts of such substances. These can be readily 

recognized if the absorbed substance contains an odoriferous principle. 

A fluid like milk possesses this property to an unusual degree, for not only 

does the liquid serum absorb volatile odors, but the fat also has a great 

affinity for many of these substances. 

ABSORPTION AFTER MILKING. 

As milk is exposed during the milking process and very often after its 

withdrawal to an atmosphere that is liable to contain odors of an unde- 

sirable character, it is not surprising to note that it may thus contract 

flavors by direct absorption. The peculiar stable odor is due to the vol- 

atile products that are escaping from the decomposing masses of manure 

or fermenting foods and the exhalations from the bodies of animals in the 

barn. Under ordinary circumstances the barn air is saturated with these 

products, and even in a well ventilated barn, where considerable care is 

taken to purify the air, they persist to a greater or less degree in spite of 

all efforts. 

It is a popular belief that milk will not absorb any of these odors if it 

is warmer than the surrounding air; that it exhales odors when warmer 

and absorbs odors only when colder than the atmosphere. For this reason 
it is said that there is no danger of milk absorbing any taints in the barn 

so long,as it is removed from such an atmosphere before it is cool. Scarcely 

any one will uphold the method of leaving milk in the barn over night as 
a process that is consistent with a pure sweet product; yet, owing to this 

popular notion concerning the absorptive properties of milk, a large major- 

ity of dairymen believe that the exposure in the barn air is fraught with 

no particular danger so long as the milk is removed before it loses its natural 

heat. 

While the popular belief expressed above is throughly entrenched 

in the minds of many dairymen, still, it is contradicted by the every-day 

experience of the housewife. The careful housekeeper has learned by 

experience that milk or even meat should not be put into a refrigerator 

in a warm condition. It should first be allowed to cool before being placed 
in such a confined atmosphere, for, when warm, it absorbs more readily 

any odors that may come from other foods, and is thus tainted much sooner 
than would be the case if it were chilled before being placed in the refrig- 

erator. 

Experiments made by the author where milk was exposed to air sat- 

urated with various volatile odors showed that both warm and cold milk 

absorbed these odors in less than an hour to such an extent that they could 
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be detected in the milk by the sense of smell or taste. Where the odor 

was marked it was almost without exception greater in the warm milk 

than in the cold. 
While it is entirely possible that warm milk may exhale odors in cool- 

ing, it is also true that it is capable of absorbing other odors at the same 

time and that an exposure, even for a short time, to an air that is befouled 

or tainted with any obnoxious gases may be sufficient to impregnate the 

milk so that the odor can be recognized hours afterwards. 

ABSORPTION OF ODORS PREVIOUS TO MILKING. 

Besides the odors that are absorbed subsequent to milking, milk in- 

variably has a more or less pronounced odor that is derived directly from 

the animal herself that is usually referred to as the ‘‘cowy”’ or ‘‘animal 

odor.’ While very little is known concerning the nature of these peculiar 

odors, it is not at all surprising that they exist and that they are imparted 

to the milk. When we understand how different volatile odors are diffused 

by means of the circulation throughout the body tissues, it might be ex- 

pected that a fluid having great absorptive properties as milk would be 

saturated with these peculiar substances. Not only the milk but other 

secretions and even gaseous emanations from the body are often charged 

with volatile products that are consumed in the feed. While this is true 

to a certain extent, even where the animal receives ordinary food, it is 

materially intensified when the animal is given any food that is rich in 

these peculiar substances. Thus the volatile principle in onions and some 

other garden vegetables can be recognized in the expired breath and within 

a short time. 
The peculiar property of rapid diffusion throughout the system by 

means of the circulation and the subsequent absorption by the milk makes 

it necessary to use considerable care in the feeding of certain food stuffs 

to animals whose milk is to be used for direct consumption or made into 

the usual dairy products. In the majority of cases where such foods are 

not fed to excess and are given to the animal immediately ajter milking 

the peculiar odors will be thrown off so that at the succeeding milking they 

will not be markedly apparent. Considerable difference in different ani- 

mals is, however, noted in this regard. There can be no doubt, however, 

but that milk is saturated with certain odors derived from the food, if such 

food is fed a few hours before milking. The question under discussion is 

mainly whether such a condition will persist from one milking to 

another. 

An abnormal condition of the animal incident to the disturbance of 
some physiological function may also affect the milk. When cows are in 

heat, their milk sometimes assumes an abnormal character and the marked 

variation, chemically and physically between colostrum and normal milk justi- 

fies its rejection for the usual domestic purposes. Animals fed largely and 

exclusively on a single food are apt to have peculiar milk. This is not always 
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noticeable on account of any marked odor but the chemical characteristics 

of the liquid are sometimes changed. The milk of swill-fed cows, according 

to Kober and Busey, often has a peculiar taste and odor and is said to produce 

a hyperacidity of the urine and consequent eczema. Brewer's grains and 

distillery slops when fed in large quantities frequently induce an abnormal 

chemical reaction. 

DISCRIMINATION BETWEEN DIRECTLY ABSORBED AND BIOGENIC TAINTS. 

The cause of a tainted condition of milk is not always an easy matter 

to determine. Much confusion exists in the minds of many in regard to 

these various phenomena, and the many inquiries received show the im- 

portance of the subject. In case trouble of any sort arises in connec- 

tion with the milk supply, it is highly important that intelligent steps should 

be taken to locate the exact cause of the difficulty. The manner of dealing 

with a taint due to bacterial infection is so radically different from the 

treatment of a taint absorbed directly by the milk that the distinction be- 
tween these two different types of milk faults or defects should be made 

evident. 

The conditions under which the taint appears in the milk throw much 

light on its probable cause. If it is pronounced immediately after milking 

there is but little probability of its being due to any other cause than di- 

rect absorption. A bacterial taint can only be formed in the milk when 

opportunity is had for infection and subsequent development of the bac- 

teria. This requires several hours, so that a_ taint produced by 

decomposition changes that are caused by the action of micro- 

organisms, does not appear until the milk is usually from twelve to twenty- 

four hours old or even older. The length of time necessary to produce this 

change is determined mainly by the temperature at which the milk is kept. 

The appearance of that taint some hours subsequent to milking does not 

necessarily indicate a bacterial cause. It is entirely possible that the milk 

may not have been subjected to conditions that favored direct absorption 

for some hours, and also where the odors were not very pronounced, it 

might take several hours before they would be absorbed with sufficient in- 

tensity to be readily detected. Odors due to bacterial development usually 

become more pronounced with the increasing age of the milk. 

Another simple rule that will aid in the detection of bacterial de- 

fects is to inoculate or add to a quantity of milk that has just previously 

been boiled, a small portion of the suspected milk. Ifin the course of twelve 

to twenty-four hours, a similar trouble is noted in the inoculated milk, 

it indicates that the defect is a progressive one and that it is due to the 

action of living ferments. Taints directly absorbed by milk are incapable 

of generating themselves in this way. Only living matter possesses this 

characteristic. Boiled milk is preferable to raw milk, because if ordinary 

milk is used, the lactic acid forms that are invariably present may repress 
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or overcome the taint organism that is inoculated. If boiled milk is used 

this disturbing factor is for the most part eliminated. 

TREATMENT OF MILK CONTAMINATED WITH BACTERIAL TAINTS. 

Having described in a general way the origin of the various taints that 

are to be noted from time to time in imperfect milk, the practical ques- 

tions that arise in the minds of milk producers are how can these difficulties 

be overcome if they have already occurred. Often little or no special at- 

tention is paid to the conditions that may result in defective milk so long 

as the milk supply is normal. Only when trouble has already arisen do 

we awake to the necessity of taking steps to overcome the present difficulty 

and avoid a repetition in the future. If we would once realize that pre- 

vention is very much easier than cure, we would see the necessity for a 

more thorough understanding of the conditions that surround these de- 

fects. 

Inasmuch as the attention of the factory patron is more prominently 

directed toward these difficulties when once he is troubled with them, it 

will be better to consider the different ways in treating a defective milix 

supply. The first step is to determine accurately the cause of the difficulty. 

Successful measures cannot be intelligently directed against unknown causes. 

From the rule given above the milk producer can easily determine whether 

the given defect is due to a living germ or whether it is the result of some 

physiological disturbance of the animal, or possibly due to direct absorp- 

tion. 

In doing this it is necessary to locate the difficulty. It may be due 

to a single animal or to a general condition of the herd. Sampling the 

milk of the herd separately will enable one to determine more easily the 
cause of the difficulty. 

Supposing the taint to be due to some abnormal fermentation, how 

should it be treated? There are two general methods’ of treatment that 

can be followed: 

(1) Eradication, by eliminating the inciting cause. 

(2) Overcoming the difficulty by an antagonistic fermentation. 

Let us assume that the defect is a ropy condition that appears in the 

night’s milk, or milk that is held over Sunday. This difficulty is due en- 
tirely to the presence in an unusual degree of certain kinds of bacteria 

that have gained access to the milk in large numbers. From ordinary 

milks these slime forming organisms can often beisolated. In three separate 

instances, during the past season, in the writer’s laboratory, micro-organ- 

isms of this class have been found in normal milk. It is only because this 

particular kind was not in the ascendancy that the milk did not undergo 

slimy degeneration under ordinary conditions. Such forms exist in water, 

soil and filth of various kinds, but few of this type get into the milk com- 

pared with the total number there present. If ,however, a mass of them 

should be accidentally introduced and they should gain the mastery over 
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the more common bacteria, the milk would soon assume a slimy or stringy 
condition. The various fermentations that are continually going on in 

milk represent, in a limited compass, the perpetual struggle that is seen 

everywherein nature. Insome cases, different forms of life live together in the 
same fluid in seeming harmony, but only so because both of them are indif- 

ferent to each other. Sooner or later a struggle ensues as to which will gain 
the mastery, and just as the weaker plant or tree is choked out in the field 

or forest, so the course of fermentative changes is determined by the pre- 

dominance of certain ferment germs and the conditions that affect their 

environment. 

Having determined that the abnormal condition is a slimy fermenta- 

tion, that is general to the whole herd, the question is to locate its origin. 

Under ordinary conditions, it must gain a foothold in the milk subse- 
quent to its withdrawal. 

In sonie instances where inflammation of the udder (mammitis) occurs, 

the milk is slimy when it is drawn, but such instances would be readily~ 

recognized from the condition of the udder. The most likely sources of 

infection of this character are these that are due to the contamination from 

the barn air or the animal herself. Brushing and carding the under parts 

of the animal to remove loose hairs and then thoroughly moistening the 
same to prevent the dislodgment of fine dust-like particles will materially 
diminish the danger arising from the coat of the animal. Cows wading 

in stagnant pools often become coated with slime and in some cases slime 
forming bacteria have been found in the surface water. 

The fault may be with imperfectly cleaned utensils, such as rusty 

cans or pails. Such a source of infection may be positively excluded by 

giving all utensils, strainers and dippers, as well as cans and pails, a thor- 

ough scalding and steaming. Epidemics of these milk troubles have been 

in several instances traced to contamination of barn air from foul feed or 

litter. The dust rising from such stuff remains suspended in the air for 

some little time, and under such conditions exposure of the milk may re- 

sult in infecting it with the obnoxious form. 

EXCLUSION OF BACTERIA BY CLEAN MILKING AND HANDLING. By taking 

greater care in securing the milk to sce that no foreign matter is allowed 

to fall into the same, and continuing this care during the entire handling, 

it is usually possible to overcome the peculiar defect by exclusion. Ifa 

dairy once becomes infected in this way, it must be remembered that the 
the dairy utensils and the whole surroundings of the place are likely to 

contain the specific ferment germs. just as under ordinary conditions they 

invariably contain the peculiar forms capable of souring the milk. By 

eliminating one source after another the milk producer can usually find the 

direct cause and then by instituting more rigorous measures in regard 

to this, he can in the future avoid a repetition of the difficulty. 

If the milk is received in thoroughly cleaned pails, if loose hairs, dust 

and dirt are prevented from falling into the pail during milking, if the barn 
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air is pure and free from dust, and if the fore milk from each teat is re- 

jected, the bacterial content of the milk will be greatly reduced. In a series 
of experiments of this sort, carried out by the author, the following re- 

sults were obtained. 

Milk received under ordinary conditions contained 15,500 bacteria 

per c. c. 
Milk received with above precautions contained 350 per c. c. 

A repetition of the experiment under winter conditions showed 7,600 

bacteria per c.c. in milk as ordinarily milked,and only 210 for same volume 

where the above precautions were observed in milking. Milk taken from 

the cow with this degree of care remained sweet over twenty-four hours 
longer than did that which was drawn in the usual manner. 

This diminution in germ life means not only a lengthening of the time 

during which the milk will remain sweet, but it also favors the exclusion 

of those bacteria that are especially undesirable. The typical lactic acid 

bacteria cannot be entirely excluded, but among those that are kept 

out by this careful milking are the deleterious forms, those that aie able 

to cause abnormal changes in the liquid. 

ANTAGONISTIC FERMENTATIONS. It sometimes happens that the ex- 

clusion methods fail to eradicate the persistent organism. With certain 

abnormal fermentations, another course is still open that very often will 

succeed where the first fails. 
Take, for instance, a milk defect where the fluid curdles in a sweet 

condition without the production of the usual amount of acid. Such 

a condition is not at all unusual and where present is often accompanied 
by a taint that renders the milk undesirable for factory purposes. The 

bacteria that are able to produce the enzymes causing the curdling of the 

casein are unable to develop in fluids containing much acid. The lactic 

bacteria, therefore, antagonize this sweet curdling class, and if a starter 

of pure sour milk from some neighboring dairy is added to the freshly drawn 
milk, the lactic acid fermentation will gain the upper hand, the rennet 

forming bacteria being thus suppressed by the antagonistic fermentation. 

Such a method would not be feasible where the milk was sold for direct 

consumption, as the addition of the lactic acid starter would hasten the 

souring of the whole product, but where made into cheese or butter the 

objection would not be so great, as these organisms are a necessary factor 

in the manufacture of these dairy products. Such a method is somewhat 

objectionable on general principles and should only be used where one 

has failed to eradicate the difficulty by thorough cleanliness. 

CHEMICAL DISINFECTION. 

Only rarely will it be necessary to resort to more heroic measures to 

overcome the various abnormal fermentations to which milk may be sub- 

ject. Thorough cleanliness, intelligently applied, will usually restore con- 

ditions to their normal state. In cases of contagious disease, more severe 
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measures are necessary, as the specific disease organism is so well adapted 

that it can usually grow with rapidity if it once establishes itself in the 

animal body. Various disinfectants, such as freshly prepared milk of 

lime, sulphur, formaldehyde, corrosive sublimate, etc., can be used. where 

complete disinfection is necessary. 
. 

TREATMENT OF MILK TAINTED BY DIRECT ABSORPTION. 

In case the defective milk is caused by the ditect absorption of some 

pre-existing odor, the method of treatment as to cure or prevention should 

be radically different from that employed when the difficulty is of biogenic 

origin. These absorbed taints have their source either in the animal her- 

self or are taken up by the milk subsequent to its withdrawal. 

As with abnormal fermentations produced by living organisms, it is 

much easier to prevent than to overcome an imperfect condition in milk. 

If the difficulty is due to absorption after milking, it can easily be pre- 

vented by removing the milk from the odorifercus source. Milk houses— 

and every well regulated dairy should have a room or building set apart 

specifically for the purpose of storing the milk—should be entirely free 

from any objectionable odor. The room should be thoroughly ventilated 

so.as to remove all dank odors that are apt to arise from places that are 

subject to much moisture. 
If the defect is most pronounced at. time of milking, undoubtedly it 

can be traced directly to the animal. It may be due either te the normal 

odor, popularly called animal or cowy odor, that is usually present in milk 
to a greater or less degree, or the difficulty may be caused by the animal 

eating certain weeds or plants in her feed. 

The so-called animal odor is more or less constant in its appearance, 

independent of the character of the feed, although it varies in intensity 

in different animals. Just how this odor is produced is not thoroughly 

known, but it is probably carried by the blood to the various tissues of 

the body and absorbed from the circulation directly by the milk. Cab- 
bages, turnips, rape and silage when fed to cows likewise produce a pecu- 

liar flavor in the milk. These focds contain various volatile substances 

that are absorbed from the alimentary canal by the blood and are subse- 

quently eliminated through the various excretory channels (lungs, skin 

and kidneys). If the milk is drawn a few hours after the animal has par- 

taken of such foods the particular odor will often be quite marked. To 

a considerable extent, the intensity of this odor can be dimirished ‘by regu- 

lating the time of feeding. Where such crops are fed they should be given 

the animal immediately after milking so as to give the longest possible 

time for their elimination before the succeeding milking. The amount 

fed also has a considerable effect on the intensity of the odor. The animal 

herself, likewise exerts an individual peculiarity. the taint being more 

pronounced under similar conditions with some cows than with others. 

Where such feeds are given to cows it is important that no more should 
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be fed than will be consumed in a relatively short time. If the animal has 

access to such feeds in her manger for a considerable number of hours, a 

tainted condition in the milk is sometimes observed that would not have 

been present if the food had been eaten immediately. 

Cows on pasture often eat weeds or plants that impart peculiar and 

ofttimes obnoxious flavors to the milk. The cnion family, represented 
by the leeks, garlic and wild onions, are notorious in this regard. Cows 

running in the woods, especially in spring, are liable to have their milk 

affected from such a source. In some parts of the United States, partic- 

ularly along portions of the Atlantic seaboard, these wild plants infest 

the pasture lands to such an extent as to almostruin the milk supply. 

Chicory, rag weed and numerous other wayside weeds bother later in the 

season. Where it is possible to control the access of cows to such places 

trouble may be easily prevented. 

METHODS OF ELIMINATING TAINTS. 

AERATION. Various methods have been suggested to aid in the elimi- 

nation or destruction of these obnoxious odors after they have been absorbed 

by the milk. The most widely discussed of these methods is aeration, i. e., 

bringing the milk more or less completely in contact with air, thereby al- 

lowing, it is claimed, an opportunity for the escape of these volatile sub- 

stances. This method has been most strongly recommended for milk used 

in cheese making, it being a well established belief that airing the milk 

improves it for this purpose. 

Aeration as ordinarily practiced has a double effect. Besides airing the 

milk, it usually lowers the temperature so that the effect of cooling is like- 

wise secured in a partial degree. Whether the reported benefits of aeration 

are not in part due to the cooling effect is not well known. Experiments 

made, under the auspices of different experiment stations are contradic- 

tory in their results and a satisfactory explanation of the reported benefits 

of aeration is yet to be made. 

The results of the system as determined by practical experience should 

have great weight, and notwithstanding the failure to satisfactorily ex- 

plain the apparent discrepancies between practice and carefully controlled 

experiments, the method certainly has no disadvantage. Care should be 

taken to aerate in a thoroughly pure atmosphere, that is, free from dust and 

taints of all sorts; otherwise more harm than good may come from the 

process. 

PASTEURIZATION. Driving off the odors by heating the milk has also 

been highly recommended. In fact, this claim is often made as one of the 

advantages accruing from the pasteurizing process. In heating milk the 
various gases,ascarbon dioxide, oxygen,etc., that are dissolved in theserum 

are driven off, and it is undoubtedly true that other substances of a gaseous 

nature would be eliminated, at least, in part by this treatment. Even an 
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odor as persistent as that of garlic, it is claimed, may be greatly diminished 
in this way. 

The addition of chemicals, such as potassium nitrate (saltpeter) has 

also been recommended, but in our limited experience with this agent, 

we have always found that the milk made into cheese had a peculiar odor. 

Undoubtedly the use of heat and pure air will be of some help under 

certain conditions, but with the great majority of cases it will be easier 

and far more effectual to remedy the difficulty by prevention rather than 
by treatment. 

In the larger number of instances where milk is tainted, the producer ex- 

pects to find that the difficulty is due to the absorption of some pre-exist- 

ing taint. Generally he is wrong in this conclusion, for in a dairy that is 
kept reasonably free from putrefactive odors, the tainted condition of milk 

is more often due to the action of microbes than to direct absorption. In 

general, dairymen do not fully appreciate the influence of these microscopic 

forms of life. Until we recognize how potent they are in their effect on 

milk and how necessary it is to take every precaution to prevent their en- 

trance and growth in this field, we shall fail, as a rule, to apprehend the real 

source of trouble. 

Under natural conditions dirt and bacteria are invariably associated 

so that the entrance of even microscopic dust is really sufficient to seed 
the milk with organisms that are capable under ordinary conditions of 

greatly changing the chemical and even the physical constitution of milk, 

thereby converting what should be a highly nutritious fluid into much less 
valuable and often positively injurious products. 

In the preceding pages the attempt has been made to explain the cause 

of the various abnormal conditions that occur in milk, but these defects 

can be prevented in the great majority of cases if the proper care is given 

to the milk in the first place. To give definite expression as to what is 

meant by proper care, the following rules are appended. Even a rigid ob- 

servance of these regulations will not in all cases insure success, but they 
will be helpful to those that are in doubt in regard to the best method of 

treatment. These rules simply put into concise language the spirit of the 
foregoing pages. 

SUGGESTIONS TO MILK PRODUCERS IN REGARD TO THE CARE 
OF MILK. 

CARE OF ANIMALS. 

1. The milk of any animal suffering from disease should not be used 

for food in any form. 

2. The milk from fresh animals should be rejected until after the 

ninth milking. 

3. Ensilage, turnips, etc., should only be fed immediately after milk- 

ing, so as to allow time for the elimination of the volatile products of these 

feeds from the system of the animal. 
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4. The quantity of above feeds should be limited so that the animals 

will consume the entire ration at once. 

5. The milking stable should be as free from dust as possible at time 

of milking. Feed dry fodders after milk is removed from stable. 

6. Brush udder and flanks with a stiff brush to remove dirt and loose 

hairs. Sponge off udder thoroughly with clean water, leaving it moist but 

not dripping wet. 

7. Useonly clean tin milk pails. Reject all rusty or patched tinware 

in the milk business. Unless seams and joints are extra well soldered, it 

will pay to have an extra coating over all seams and the joints well flushed. 

8. Just before milking, the milker should wash his hands thoroughly 

with soap and water. Under no conditions should the hands be wet dur- 

ing the milking. 

MILKING. 

1. Milk should not be left in barn during the milking as it can absorb 

oders even when hot and become contaminated with bacteria from the 

air. : 

2. Milk, even when warm, should be strained through several layers of 

cheese cloth. This strainer should be first washed in tepid water and boiled 

after every milking and then dried. 
3. Milk should be aerated immediately after being milked. Aerators 

are best suited for this purpose, but stirring, dipping and pouring the milk 

will reduce in part the peculiar odors present in fresh milk. 

4. Milk should be immediately cooled after being drawn from the 

cow. Where possible, use ice or cold running water. <A quick reduction 

in temperature checks the development of any bacteria eae may have fal- 

len into the milk during milking. 

STORAGE AND TRANSPORTATION. 

1. Milk should not be kept in barn over night. The dairy store room 

or building should he free from all foul smells. Stable and hog pen odors 

can be easily absorbed by the milk. 

2. The milk should be kept cold until it is delivered. An initial cool- 

ing is useless unless it is continued. 

3. In hauling milk to factory, cans should be full or covers pushed 
down to prevent churning. 

4. Cans should be protected by a covering, as a tarpaulin, to prevent 

dust from settling on cans and to protect the milk from the sun. 

CARE OF UTENSILS. 

1. Factory products such as whey or sour skim milk should be 
returned in other receptacles than the cans used for bringing milk to 

factory. This custom of returning waste products to the farm in the cans 
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used for milk is the cause of more trouble in the cheese industry than 

any other one factor. 

2. Milk cans should be cared for as soon as returned to the farm. 

They should be rinsed in warm water, then thoroughly cleaned and left 

in the sun to dry, inverting in such a manner as to permit circulation of 

air. 

3. All dairy utensils, such as pails, strainers, dippers, etc., should re- 

ceive as stringent treatment as the cans. 

In caring for milk it should be remembered that two things are neces- 

sary; 
1. To prevent the absorption of any foul odors. 

2. To prevent the development of living organisms in the milk that 

are able to form foul substances that taint the same. 

The first can be accomplished by keeping taint-producing feeds from 

the cow and by keeping the milk in a place that is free from all undesir-. 

able odors. The second result can be attained by thorough cleanliness com- 

bined with a low temperature. Dirt and filth are so intimately connected 

with bacteria in nature that germ life can be largely excluded by keeping 

out the dirt. The efficiency of this method, however, does not depend 

upon a removal by straining out the visible dirt, for under such conditions, 

the bacteria adherent to these particles are washed off and cannot be re- 

moved by filtering or straining. If the milk is kept at a low temperature, 

the development of the bacteria in the same is greatly retarded. These or- 

ganisms obey the laws that govern the growth of all plant life, and just as 

our cereal grains will not grow in early spring or winter, so the bacteria 

present in the milk are greatly checked in their development or even pre- 

vented from growth by lowering the temperature of the milk. 

‘Tt is the glorious prerogative of the empire of knowledge 

that what it gains it never loses. On the contrary, it in- 
creases by the multiple of its own power, All its ends 
become means; all its attainments help to new conquests.” 

— Webster. 



MILK AND ITS PRODUCTION FOR CITIES AND TOWNS. 

a 

BY A. W. BITTING, M. D., INSPECTOR, CITY BOARD OF HEALTH, LABORATORY 

OF COMPARATIVE PATHOLOGY, INDIANA AGRICUL- 

TURAL EXPERIMENT STATION. 

Lafayette, Ind. 

There is no food product in general use that is more wholesome than 

milk. It is palatable, easily digestible, and highly nutritious. Its nutritive 

qualities are recognized by physicians in that they recommend it as the prin- 

cipal article of diet for weak or sick patients suffering from almost all forms 

of disease. Milk cannot be made the exclusive diet for the adult as it is 

for the child but it can be made to have a much larger part in the daily 

diet than is now given to it. By analysis it has been found that a quart of 

milk contains essentially the same nutritive value as three-fourths of a pound 

of steak. Upon this basis a quart of milk would have a real value of from 

nine to twelve cents when steak has a value of from twelve to sixteen cents. 

The price of milk, however, usually ranges from five to eight cents and the 

greater proportion is sold for less than six and one-quarter cents. The milk 

‘ has an advantage over steak in that its nutrients are practically all digestible 

while some of the nutritive qualities of the steak are lost as a result of cook- 

ing. Records upon the cost of diets in which milk was a large factor as 

compared with diets in which this article was practically absent, confirm 

the results of the laboratory analysis. When the persons were using large 

quantities of milk they used less of other and more costly materials so that 

the result was a distinct saving. In cities milk is used more in the nature 

of a condiment rather than as a food. It is used to season coffee and tea, 

upon fruits,and as an adjunct to the cooking rather than as a staple article 

of diet. A quart of milk per day is made to serve for all purposes for a 

family of four or more persons and when the milk bill exceeds six or seven 
cents per day they consider themselves extravagant. This feeling is so 

deeply seated that it will be a long time before the woman who orders the 

kitchen supplies will see the economy of ordering two quarts, of milk at six 

cents each instead of one and a half pounds of steak at sixteen cents 

although the saving would be twelve cents. 

The very qualities which make milk such a desirable food also render 

it undesirable from another standpoint. It is an ideal medium for the 

119 
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growth of almost all forms of bacteria and from the very nature of things 
cannot be produced or handled in a commercial way without becoming 

more or less contaminated. Some germs even invade the udder; hair, 

scales, particles of manure, dirt and dust fall into the bucket during the 
milking, bacteria float in the air of the stable and add a greater or less num- 

ber, depending upon the length of time the milk is allowed to stand after 

being drawn; the buckets are two often unclean or rinsed with water that 

is germ laden and thus adds to the quota already present. From all 
these sources and other exposures necessary in the handling of milk it is 

not surprising that there may be several thousand germs in each cubic 

centimeter (small thimble full) before it even starts on its way to the cus- 

tomer. If the milk be permitted to stand without cooling and be delivered 
from large milk cans by dipping as is the usual custom, it gives additional 

exposure to street dust, to the questionably clean receptacle, to the air of 

the dwelling room or kitchen, and tests made upon such milk may show trom 

one hundred thousand to more than a million germs per cubic centimeter at 

or within a short time after delivery. The rate with which germs multiply 

at ninety degrees, the temperature at which much milk is delivered during 

the summer, is so rapid that we can easily see the necessity for dairymen 

making two deliveries per day during the summer months. 

Fortunately most of the forms which find their way into the milk are 

comparatively harmless or only produce a souring. The most common 

danger is from forms that will produce poisons that may cause diarrhoea or 

intestinal disturbances. These products affect children more than the 
adult and are responsible for many deaths under the more familiar names 

of cholera infantum and summer complaint. A number of out breaks of 

infectious disease, especially typhoid fever, have been traced to the milk 

supply; not from the cattle but from the water or affected patients hand- 

ling the milk. Scarlet fever is another disease that seems to be carried in 

the same way occasionally. It is not often that disease is carried directly 
from the animals. Tuberculosis is the disease that is most common to 

people and cattle but the number of cases contracted from the use of milk 
is not now considered to be so large as it formerly was. All diseases whether 

constitutional or local to the mammary gland may exert an unwholesome 

influence. 

The city dairyman is interested in the changes which. milk undergoes 

largely from the standpoint of souring. It is imperative that he should 

deliver milk that is sweet and that will remain in that condition until it 

can be used. Rapid souring of milk makes it necessary for him to deliver 

his product twice a day during the heated term or nearly five months of 

the year. Inacity of only 25,000 population it means the driving of twenty 

or more wagons, aS many drivers, and about thirty horses an extra half day 

on the road. It means an extra traveling of from 150 to 200 miles each 

day or a total of 30,000 miles during the season without additional com- 

pensation for the trouble. It means very early rising and a very long day’s 
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work that makes the business distasteful. Whatever methods that are 
practicable that will lessen this cost of delivery should not only be welcomed 
but sought after. It has been demonstrated by experience that milk may 

be so handled that one delivery per day will suffice and that the methods 

necessary to secure this result will also make a better product for consump- 
tion. It works to the advantage of the producer and consumer. The es- 

sentials are cleanliness and a fairly low temperature. The former is hard 
to secure, thelatter may be obtained cheaply. 

Milk of good quality can only be obtained from cattle capable of pro- 

ducing a good quality. A dairyman with nondescript cattle can not hope 

to compete with his neighbor having high grade or pure bred Jerseys. 

Neither feed nor surroundings can compensate for breed characteristics in 

the per cent. of fat present. A high grade milk should eontain five per 
cent. or more of butterfat, a good milk four per cent. or more, while a milk 

containing only three per cent. must be considered low. Probably 80 per 

cent. of the milk delivered in cities will contain from three to four per cent. 

of fat, 15 per cent. will contain between four and five per cent., and five per 

cent. will contain more: than five per cent. of fat. Dairies in which the 

cattle are common stock selected upon the basis of the amount of milk 

produced, and kept only for a short time and then turned over to the butcher 

as fatted stock, are never high grade. In fact they are not high grade in 

quantity as an exact record is not kept, and when such is made for a com- 

parison it is disappointingly low. A dairy in which there is frequent 

change can not have a uniform set of milkers; cows are less docile and are 

more predisposed to disease and to injuries from each other. As long as 
milk is sold by the quart volume and not upon its quality, the dairyman 

delivering three per cent. milk receiving the same as the one delivering 

five per cent. milk, so long will there be a preponderance of poor dairies. 

It is almost unnecessary to say that the herd must be healthy. Only 
the most unscrupulous will willingly or knowingly milk a cow that is dis- 

eased. Some will milk a cow having garget in one quarter and some will 

milk a tuberculous animal not realizing the danger that may come from it. 
In all herds there should be ample provision of separation of animals at 

breeding periods. 
The stable arrangement and conditions are very important factors 

in the preservation of the health of the herd and in the ease with which 

cleanliness may be secured. Fronra hygienic standpoint some of the newest 

and most expensive dairies are most at fault. It is the proper plan and 

not the amount of expense that is put into a stable that determines its 

fitness. In the recently constructed dairies tight siding to secure warmth 

has taken the place of the loosely constructed stables, but no adequate 

means for ventilation has been given to compensate for this lessened circu- 

lation of air. The cubic air space allotted to animals in a number of barns 

was found to be from 250 to 300 cubic feet or from one-fourth to one-third 

the amount that should be allotted. The object has been to secure warmth 
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by retaining the heat radiated from the animal body, little realizing that it 

means the repeated inhalation of poisoned air that in the long run must 

have a prejudicial effect upon the animal, weakening the body and _pre- 

disposing to disease. In dairy barns there are two types with reference to 

the arrangement of the cattle in stalls; one with the heads facing a common 

feed floor, and one in which the heads are toward the wall with an alley 

separating the rows for removing manure, etc. The former has an advan- 

tage in feeding, but it brings the heads of so many cows together that the 

breath from one is thrown into the face of the one directly across, 

and frequently into that of each of those standing on either side of the one 

facing as well as those at her own side. Crowded into three and one-half 

foot stalls, or four foot stalls and a feed way of four feet, it virtually causes 

six animals to rebreathe the air exhaled from each other. This arrange- 

ment can not be too quickly abandoned as a proper dairy arrangement. 

The type of arrangement in which the cattle face the wall obviates the ob- 

jection to the former arrangement in part. If the partitions separating 

the animals are high enough so that each is practically separated from the 

neighbor on either side it is probably the best arrangement that can be 

given. It does offer an advantage in the cleaning of the stable that com- 

pensates for the lesser advantage in feeding. It is a custom, too, to place 

two cows in one seven and one-half foot stall. The writer has never seen 

the special reason for it. If two animals can stand in a stall, why not more? 

why have partitions at all? Each animal should have an individual stall 

and the partition between of sufficient height and length to prevent injury 

from one animal stepping on another, and to prevent befouling. In the 

double stall arrangement, or no stall arrangement, the animals are frequently 

injured, and in every stable there will be plenty of examples cf uncleanliness. 

The fixed stanchion too is a cruelty. It puts the animal’s neck in the same 

relation as would a man’s body if stretched in bed and not permitted to 

turn. The moveable stanchion or tie is much to be preferred. The 

stable should have plenty of windows. Light is the cheapest disinfectant, 

and with plenty of windowsit can act all the time and not being dependent 

upon the memory of an employe, or the feeling that it is costing something 

without giving adequate returns. It does possess an advantage that some 

either fail to appreciate or must feel that it costs too much, that it does 

make it easier for both the stock and the helpers to find their way. 

All stables should be disinfected regularly whether disease has occurred 

or not. It is a precaution that should be followed as regularly and for the 

same reasons as the careful housekeeper cleans house. For disinfection 
there is probably nothing better than good whitewash. It will destroy the 

germs with which it comes in contact, makes the place whiter and there. 

fore lighter for the constant destruction of germs. After once being ap- 

plied it is necessary to re-apply in order to keep the place clean and the 

necessity for cleanliness in this respect will have its influence upon other 

phases of the dairy work. It is cheap and can be most economically 
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applied by means of the spray pump, such as is used in spraying potatoes or 

other garden crops. It should be used’ on sides and ceiling twice a year 

and on the stalls oftener. The disinfection by formaldehyde or sulphurous 

acid gas is not practicable in barns. 

The newer idea of having a large enclosed shed or yard has much to 

commendit. Thecattle are given their liberty at all times except while being. 

milked and fed. They may move about from place to place to feed 

and may drink whenever they so desire. They have light exercise, are 

assured protection from the storms of winter, and the extremes of summer, 

have plenty of light and ventilation and are more easily kept clean than 

under any other condition. The milking stable can be kept cleaner, and 

free from odor, a marked advantage in the handling of the milk. There 

is no full gutter or breath-fouled air to give up its objectionable properties. 

The shed scheme is the sanitary idea and rapidly growing in favor where 

understood. It is economical in construction but much more so in the 

cattle management. A large number of tests of the air in such a shed and 

milking room have been compared with the conditions found in all sorts of 

dairies with the advantage decidedly in favor of theshed. Thebarnidea with 

all its ancient history will not be soon displaced by such a scientific im- 

provement. 

The teaching at the present time is to the effect that food has but 

little influence upon the quality of milk, that quality is dependent upon 

breed characters. Food may temporarily change the quality as in the 

better feeding of an animal that is in a very poor condition will increase 

the per cent. of fat, but not beyond the normal, and it will remain there 

after the animal body has attained its equilibrium. Some foods exercise 

a prejudicial effect as onions, cabbage, turnips, etc.. decayed foods, and 

milk from animals fed upon such food is considered adulterated. Ensilage, 

especially if quite sour, and brewers’ grains will give an unusual flavor that 

will almost wholly or completely pass away after continuous use of the feed. 

The effect of food upon the quantity of milk is very much greater than 
upon the quality. 

There has never been any question as to the use of hay, fodder, straw, 

and the grains and mill by-products as feed: for dairy cattle. | There has 

been objection to the use of brewers’ grains, distillery slops, the swill from 

starch factories and other fermented foods. In a few instances ensilage has 

come under the ban as objectionable. The feeders have maintained that 
these were proper food stuffs and have been supported in their contention 

by chemists and experimenters. Boards of Health have often maintained 
that the milk exercised some injurious effects. In our investigations we 
found it to be an almost invariable rule that the milk from dairies in which 

such feeds were used, that there would be a more rapid souring of the milk 
than from the dairies in which sweet feed alone was used. Whether 
this change was due to the greatly increased number of fermentive bacteria 
present in such stables, or to some less stable compounds in the milk, was 
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not determined. The belief is that it is more probably due to the former 

cause. It was further found that taking the feeders of malted or fermented 

food as a class and comparing the per cent. of butterfat present with the 

per cent. of fat present in the milk supplied by those using only sweet feed, 

that there was a difference in favor of the latter. The average tests from 

twenty-five herds using malt grains was 3.5 per cent. of fat. The average 

of thirty-four herds using sweet feed was 3.95 per cent. of fat. The effect 

of ensilage could not be determined in this test as no dairyman in this vicin- 

ity uses it. It was also observed that the dairies supplying the creamery 

also had a higher per cent. of fat than those using the malt feed. The 

difference in the cattle and surroundings would hardly account for this 

condition. The creamery does not buy on the basis of a butterfat test, 

and never makes a test, so that could not be a stimulant to a higher 

grade of milk or protect against a water adulteration. 

The water supply is of even greater importance than the food. The 

water supplies a double purpose, that for the animals, and cleansing and 

rinsing the vessels and cooling the milk. The food can affect the milk only 
as it may influence the animal and as particles may accidentally gain en- 

trance during the milking process. The water is used directly upon the 

buckets, cans, and other appliances, and if it be contaminated it adds its 

infection instead of taking away. It is not contended that impure water 

may pass through the cows ard affect the milk, butthat the great danger 

is from its use upon the vessels. It should be that a water unfit for 

domestic use should never be used forcattle to drink or in any dairy opera- 

tion. A dairy cow demands a very large amount of water daily, from 12 

to 16 gallons, and safety demands that the water be of known purity. The 

water from a tubular well is a much safer water from a hygienic standpoint 

than that from any other source. The water from a twenty-foot driven 

well must come from the bottom, and little contamination need be expected, 

while that from a dug well of any depth will receive more or less drainage 
from the surface. The location of a well at or near the stockyard, espe- 

cially if it be an open well, is wrong because it will receive drainage. Such 

wells have been responsible for many of the most alarming outbreaks of 

typhoid fever and unaccountable sickness. The contamination of course 

coming from a patient in the house of the dairyman or from a helper. 

It is not an easy matter to obtain water at all places, and when such 

must be gotten from dug wells, they should be located some distance from 

the yard and the water piped to the point at which it is wanted. All dairies 

in cities should be compelled to use water from the city service or from 

tested wells. 
Much has been published during the past few years upon the number 

of bacteria that gain access to the milk during the operation of milking. 

A large number of tests were made to determine this matter at the Purdue 

Experiment Station during the years 1895 and 1896. The tests were made 

under as large variety of conditions as possible, commercial dairies of all 
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descriptions, and in private dairies that were kept in an exceptional manner. 

The average number of germs falling upon a surface the size of the usual 

milking pail, in four minutes, the average time for milking one cow, was 

17,680 in the average dairy; in a good dairy it was 8,080, and in a dairy 

having a separate milking room and taking the precaution to wipe off the 

sides of the animal and udder, 720 germs. - In some of the very poor and 

unclean places the total number ran up into the hundred thousands. The ad- 

‘vantage coming from carefully cleaning and wiping the animal with a damp 

cloth was so great that the precaution can not be omitted in any high class 

dairy. It is not possible for all dairymen to have separate milking rooms, 

roomy stables, or as much light and ventilation as science demands, but 

they can all use this simple precaution. Another precaution of no small 
meaning is that of emptying the first milk from each quarter on the floor. 
The first milk drawn contains an immense number of germs as compared 

with that drawn later. In our own experiments it was found that 

in eleven successive milkings the first milk showed the following num- 

ber of bacteria to be present per cubic centimeter: 122,400; 1,358,600; 

15,400; 12,800; 32,000; 8,000; 14,400; 8,200; 5,000; 22,000 and 6,000. The 
following is the average number found in the whcie milk as taken from six 

cows, the first milk not being saved; 10,600, 2,000, 2,000, 2,000, 2,200, 

2,400 and 1,800, while the average for whole milk and the first milk not 

drawn will be from 8,000 to 15,000 for the year. 

The milk should be removed from the stable as soon as drawn to avoid 

contamination from the air and to prevent the absorption of odors. The 

milk should not be strained in the stable, but this is preferable if done directly 

into the large can than to allow it to stand. It is not an uncommon practice 

to find the milkmen feed the cattle on sour slop immediately before milk- 

ing,and without washing the hands go through the milking operation, and 

as soon as through strain the milk into the ten or fifteen gallon route can 

at a point within a few feet of the sour slop trough. Under such condi- 

tions it is impossible to produce a milk that will keep, and makes the second 

delivery a necessity. 
When milk is first drawn it has a temperature of about 100 degrees 

Fahrenheit. It will lose a part of this heat and come to the same tempera- 
ture as its surroundings in a greater or less length of time, depending 

upon the bulk and the surface exposed to radiation. If left in the 

large bulk of the eight or fifteen gallon can, the cooling process is slow, as 

there is little surface from which to lose the animal heat, and nothing to 

force the rapid circulation of all parts of the milk in the can to the surface. 
In order to more effectively accomplish the cooling of milk, special apparatus 

has been designed to reduce the milk to a very thin layer and to bring a 

lower temperature into immediate proximity for the rapid absorption of 
the heat. This is so effectively done that on even small coolers a pound of 

milk will be spread over a surface of 8,000 square inches and from ten to 

thirty degrees of heat removed in five seconds. An eight gallon can of 
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milk will flow over the cooler in about twelve or fifteen minutes and lose 

from twenty to twenty-five degrees of heat by simply using the ordinary 

well water. The same can if set into a tub of water at the same tempera- 

ture would require from one hour to one hour and a half to accomplish the 

same result. 
The effectiveness of a cooler depends upon the area of exposure and 

the degree of coldness that may be maintained within itself to abstract 
the heat. Nocooler will abstract more heat than it gives off. If one hundred 

pounds of freshly drawn milk passes over it and gives off twenty-five 

degrees of heat, it willnecessitate that one hundred poundsof water be used 
at a temperature of fifty degrees. If it is desired to cool the milk more 

than twenty-five degrees it will require a greater proportion of water. To 

cool one hundred pounds of milk on a cooler will require as much water 

to cool it standing in a tub, less the amount of loss from radiation 

due to the longer exposure. The surface exposure of the ordinary shot- 
gun can is 440 square inches, and eight gallon milk can is 872 inches, but the 

layer of milk in contact with the surface is not changed rapidly. 

A series of tests were made of the cooling of milk as set in the ordinary 
can and set inthe tub, by suspending thermometers at distances of one inch 

from the surface to the center. The milk was not agitated and the cool- 

ing was more uniform than was anticipated. Milk seems to be a better 

conductor of heat than water,and while the difference in temperature of 
the water on the outside and the milk on the inside was quite marked, cur- 

rents were set up that made the cooling quite uniform. When this differ- 

ence in temperature became less pronounced the currents almost ceased 
and further reduction was very slow. 

The special advantage to be derived from the use of the cooler is not 
so much in the economy of ice or water used, as is so often claimed by the 

manufacturers, but in the sudden chilling of the milk and thus arresting 

bacterial growth. The sudden reduction of temperature seems to have 
the effect of shock and checks the power to multiply. The reduction of 

temperature to the same degree, but by slow means, is not so effective. 

The same principle is recognized in pasteurizing; it does not depend simply 

upon the raising the temperature to a high degree, but almost to the same 

extent upon itssudden lowering. In the ordinary method of cooling milk by 
setting the cans in tubs of water, the time of cooling is nearly two hours, 

sufficient time for considerable multiplication. A second advantage in 

the use of special coolers is in the aeration, the getting rid of much animal 

odor and absorption of oxygen that has a detrimental effect upon some 

forms. A study was made upon the number of bacteria present in milk 

at every hour during forty-eight hours, using milk that had not been cooled, 

milk that had been cooled and left at room temperature, and milk that 

had been cooled and kept cool. The room temperature was ninety-three 

degrees and the cooling was done to fifty-four degrees, as that was the water 

temperature without the use of ice. The results often showed as much 
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change in the uncooled milk in six hours as in the cooled that was kept 

cool in twenty-four or thirty hours. Tests upon acidulation fully agree 
with the bacterial tests. 

Milk is delivered in four ways; by dipping from .arge cans, by drawing 
from the bottom of the can, by carrying it in small cans sufficient for only 

a few customers, and in glass jars of standard quantity, as quarts and pints. 

Fully nine-tenths of the milk sold in cities is delivered by the first method. 

Each method has its advantages and disadvantages. The delivery by 

dipping from the large can is the most objectionable from a sanitary stand- 

point. To empty a fifteen gallon can will necessitate the removal of the 

lid on an average of 62 times. From our observations there will be four 

half gallon customers, forty-six quart customers, and twelve pint custo- 
mers. This means that in the time required to empty one can of milk 

the top is removed and there is exposure for from thirty to forty minutes, 

sufficient time for the entrance of from one hundred to one hundred and 

fifty thousand germs on a dry summer day, and four hundred thousand on 

a very dusty day. If the lid be made to fit into the top of the can instead 

of fitting over it, it is an easy matter to allow as many more to be deposited 

in removing and putting on the top. In the delivery of the product of 

one day, some of the larger dairymen have the milk exposed to street con- 

tamination for a period of fully two hours. The catching of 100,000 or 
400,000 germs in fifteen gallons of milk is not such a large number when 

we consider that bad milk may contain as many as 3,000,00 germs in 

fifteen drops. It is the very rapid multiplication of these germs that causes 

the unwholesome changes. 

In the delivery of milk by either the dipping process or by drawing 

from the bottom, the infection does not end with the delivery to the customer. 

The milk is nearly always received in an open vessel and carried into the 

house, another period of exposure; sometimes not placed in a proper storage 

place as soon as received, another exposure; and not infrequently received 

in vessels used for the same purpose on the previous day,and having only 

been rinsed they act as a starter for new growth, another exposure. The 

dairyman may plead that he is not responsible for what happens to the 

milk after it leaves his hands, but if the delivery can be made to avoid all 

these injurious influences, it is so much to his credit. The delivery of 
milk by drawing has an advantage over dipping just so, far as it prevents 

street infection. The small pail is used only to a very limited extent but 

has the advantage of little exposure. The glass jar is decidedly preferable 

to any of these methods. It obviates all exposure on the street and in 

delivery, the milk is kept in its package until ready for use,and only such 

forms are present as gained entrance at the time of bottling, and the num- 

ber depends upon their multiplication. The most serious objection that 

can be urged against the use of the bottle is that it may be used in the home 

where there may be sickness on one day and in another family on the suc- 

ceeding day. This demands that the bottles be thoroughly cleaned and 
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sterilized; otherwise they might become a serious menace to health. No 

bottle should ever be accepted from a customer as being clean, but be sub- 

jected to a thorough cleaning process, and steam sterilization. The bottle 

insures uniform quality to all customers, a lessened churning effect, and 

the maximum of cleanliness. The objection from the standpoint of the 

producer is the expense and loss from breakage. In the examination of 

city milk it has been found that the bottled milk was delivered at a uniformly 

lower temperature, kept longer, and one delivery each day sufficed eyen in 

the hottest weather. If by the extra care in milking, cooling and bot- 

tling, one delivery may be made to suffice, the cost may be reduced below 

that of two deliveries under old methods. 
A test was made of the quality of milk from the top to the bottom of 

cans by both the dipping and drawing process. A sample was taken after 

the delivery of each gallon. The record is as follows: 

Per cent. of fat in the milk. 

Sample. Dipped. Drawn. 

1 3.6 1.0 

2 3.6 3.9 

3 3.6 4.1 

4 3.6 4.1 

5 3.6 4.3 

6 3.6 4.2 

4 3.6 4.2 
8 3.6 4.3 

9 3.6 4.3 

10 3.6 4.3 
V1 3.6 4.4 

12 3.6 4.2 

There can be no greater uniformity in bottled milk than is shown in 

these samples. — 
Milk can be produced and delivered under such conditions that one 

delivery a day will suffice. The requirments are not theoretical but prac- 

tical and are in operation. Clean cattle, clean stables, clean milking, separat- 

ing for purifying purposes, cooling, and delivering in cans will secure the 

end. The separator and cooler must some time become as much the equip- 

ment of the dairyman as the ice-chest is of that of the butcher. The cost 

of these things is not great. It does not mean cement floors and tiled milk 

rooms, but the application of a few scientific principles under conditions 

that are attainable when the knowing how is present. 
Nearly every phase of dairying from a study of breeds, feeds, barns, 

handling of milk, butter and cheese making have been the subject of many 

experiments. The question of city supply is as yet almost untouched. 

How much labor might be saved by improved methods of handling, by 

a common separating, cooling and bottling plant, and by a more modern 

system of delivery and other questions of equal importance, is yet unknown, 



MILKING, COOLING AND GENERAL CARE OF MILK 
FOR DELIVERY TO CREAMERY. 

BY PROF. E. H. FARRINGTON, OF THE WISCONSIN DAIRY SCHOOL. 

Madison, Wis. 

Nearly every farmer has probably either heard or read about the man 

being a public benefactor who makes two blades of grass grow where for- 

merly there was but one. The statement is often quoted and the truth 

of it is acknowledged by all in theory at least. It 
is easy to comprehend the meaning of two hay 

crops in one year, but some of us fail to realize 

that the second one may be the reward of extra 

care and attention. The accomplishment of great 

things by watchfulness over small things is as 

possible on the farm as it is in any other line of 

business, and in no branch of agriculture is there 

a better profit paid for constant attention to 

details than there is in the dairy. Very few, if 

any, food products are so susceptible to defects 

or so easily contaminated as is milk, and still the 

protection of its purity until it reaches the con- 
sumer is largely a matter of common cleanliness, 

—a very simple duty, but one which, when 
faithfully performed, will more than pay for the 

effort made. 
Directions for the proper handling of milk 

have been printed over and over again. The 
RAILEOMD ain can, . rules given generally include an old story, familiar 

“New York” Factory Can. to many a milk producer, which I am repeating 

in order, first, ‘to refresh the memory of some 

who may need to be reminded of things forgotten, second, to induce 

others to do as well as they know how to do, and third, to overcome any 

tendency all may have to slight the little things that are known to be 

important for preserving the natural purity of milk. 

In taking up the discussion of this subject it is hoped that some of 

this old story may make a new impression on those who have heard it many 

129 
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times before and that it may possibly furnish a new idea or two to those 

who are less familiar with the subject. 

THE MILKER’s RESPONSIBILITY. When a man is milking, he should 

bear in mind that he is handling a food product which will undoubtedly 
be placed on the tables of many 

people in essentially the same con- 

dition that it is obtained from him. 
He should be just as particular and 

as careful when milking to supply 

his customers or a factory as he 

is when filling the glass pitcher 

which his wife or child brings him 

when milking and asks to have it 

filled for his own supper table. 

Many of our food products 

are ‘‘purified by fire,’ or cooked 

before they appear on the table, but 

milk and its products are, as a rule, 

used raw with all the impurities 

that may have gotten into them on 

the way from the cow to the table. 

The consumer does not like to be reminded of these possibilities of con- 

tamination and he will therefore gladly pay an extra price for milk 

whichis known to be clean and wholesome. 

Milk is sometimes a- source of posi- 

tive danger to a community as it has been 

demonstrated that diseases may be spread 
by the milk supply from one farm to 

many households. When such conta- 

gious diseases as typhoid fever, diphtheria, 

scarlet fever, etc,. occur in a family sell- 

ing milk, the fact should at once be made 

known to the proper authorities and the 

milk produced on that farm should be 

disposed of as directed by them. A sick 

person or one convalescing from any 

contagious disease, or any one acting asa 

nurse for the sick, should not be allowed 

in the cow stable or permitted to take 

care of the cows. He also should neither be allowed to handle nor de- 

liver the milk, as it is one of the best food materials for disease germs. 

They thrive and multiply with alarming rapidity in milk. It is therefore 

necessary to use every precaution possible to prevent the spreading of 

diseases by criminal carelessness in handling milk from an infected locality. 

ELGIN MILK STRAINER. 
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Tue MILKEeR’s PREPARATION. The milker should wash his hands 

with soap and water just before milking and wipe them dry withaclean towel. 

His finger nails should be cut close so as not to injure or irritate the cow. 

No loud talking should be permitted during milking. Go about this work 

promptly and quietly, with as much regularity in the time of milking as 

is possible. Some successful dairymen milk their cows “by the watch”’ 

and are very particular about the exact time each 

cow is milked. They are also careful to have the 

same cows milked by the same men in the same order. 

Experience has taught them that regularity in milk- 

ing aids in developing a tendency to prolong the 

period of lactation. 

' Always milk with dry hands; moistening the 

hands with milk or water during milking is one of 

the most filthy practices imaginable. 

Tue Mitk Pair. One of the best modern milk 
pails is covered with a double strainer cloth between 

which there is a thick layer of absorbent cotton. 

This pail is provided with a spout through which the 

milk is poured out; while milk- 

MILK COOLER AND ing, this spout is covered 
Sa TOR, with a tin cap. A covered 

milk pail that protects the milk from falling 

dust and dirt during milking is much to be pre- 

ferred to the open pail. A wire gauze placed over 

the opening in a milk pail cover is better than no 
cover, but a strainer cloth placed over the wire 

gauze is still better, and absorbent cotton in addi- 
tion to the cloth and gauze is the best protection. 

If covered milk pails were more generally used 

there would be less complaint about sour or 

tainted milk. Anyone thinking of using absor- 

bent cotton must remember, however, that it 

should be used but once and then burned; the 

accumulation of dirt, loose hair, etc., on the cotton 

furnishes sufficient evidence of the necessity of | 

using it as a protection against impurities in milk. Dll i iif 

WoopvEN Pais should not be used, as they «lowa” or “DUBUQUE” 

easily get sour and can only be kept thoroughly eas 

clean when new. Tin pails ought to have all seams and cracks flushed 

smooth with solderin order to make them easy to clean. This soldering 

should be done when the pails are bought and before they are taken home. 

Tue Cow STABLE AND YARD. Cows ought to be milked in a com- 

fortable, clean, thoroughly drained and well lighted place. Ventilation 

is best secured by some well constructed and easily operated device rather 
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than by loose boards or accidental holes in a window. The walls and ceil- 

ing of the stable may be purified by a coat of whitewash which can be effect- 

ually applied with a spray pump; this ought to be done several times in a 

year. Some cow stalls are covered with straw or old hay placed on boards 

with large cracks between them. No amount of whitewash will keep such 

a ceiling in a sanitary condition. Chaff and loose straw dropping through 

the cracks are a constant source of dust and dirt during milking; the floor 

above the cows ought to be as tight as the walls of the stable. 

The gutters and the mangers of the cow stable should be cleaned out 

daily and plaster or clean bedding spread over the floor. 

Cows should be tied or stalled in a humane way, made contented in 

every particular and liberally fed. No loud talking should be permitted 

during milking and anything that will excite the cows must be avoided. 

Driving them from pasture in a hurry or chasing the cows with dogs will 

diminish both the quantity and the quality of the milk. 

CLEANING THE Cows. A gentle brushing or carding of the cows every 

day will be found to be very beneficial to them; if this is not done regu- 

larly, the flanks and udder of a cow should be brushed just before milking 

in order to remove all loose hair and dirt that might fall into the pail during 

milking. The mud which cows have gotten on their legs and udders should 
be brushed off before milking is begun, and before the pails are brought 

to the stable so that the dust will not settle on the tinware and thus get 

into the milk. 

Washing the udder is to be recommended if it is wiped dry before 

milking begins. The foremilk or the first few streams drawn from the teats 

may be kept separate from the rest asit contains many bacterial impurities. 

The difference between the first milk drawn and that obtained after the ducts 

and passages of the udder are rinsed by milking a short time may be shown 

by keeping some of both in separate clean bottles and noticing how much 

more quickly the foremilk sours than that obtained later. 

MiLk THE Cows Dry. A great. many milkers are in too much of a 
hurry to get through milking to milk the cows dry. This loss may amount 
to one-half a pound of milk from each cow at every milking, as was found 
to be the case by a farmer who followed his hired man and milked all the 
cows after him. By this second milking he got over a pound from some 
cows and less than one-half a pound from others, but from ten cows he got five 
pounds of strippings at one milking. This to some does not seem to be 
a very large amount of milk to bother with, but if milking in general was 
done so carelessly, the total loss of milk in the United States from lazy milking 
would amount to sixteen million pounds per day, This startling figure - 
is undoubtedly as correct as the statistical reports which give the num- 
ber df milch cows in the United States as 16,292,360, and it shows that a 
great saving may be made by milking the cows dry. The last milk or strip- 
pings is also much richer than the first milk so that it is worth an extra 
effort to obtain it. Another point which should be considered in milking 
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cows is the quickness with which the milking is done. Fast milking has 

been found to give better results than slow milking. 

THE MILK Cans into which the milk is strained must not be left stand- 

ing in the stable where the cows are being milked. The stable odor or 

dust may contaminate the milk unless it is at once taken to another room 

or into the pure outside air 

where the straining into cans 

may be done. 
HEALTH OF THE Cows. Milk 

from a cow having any kind of 

disease should not be used for 

human _ food. Sore teats, a 

caked udder or anything that 

causes bloody milk must be 

cured before the milk is usable. 

milk from healthy cows ought 

not to be used until six days 

2 after calving; some authorities 
CURTIS WIRE-CLOTH MILK STRAINER. —ajsq refuse to accept milk for 

thirty days before calving or when a cow gives less than six pounds 

per day. 

InjuR1ous Foop. Decayed or musty grain or feed is unit food for 
milch cows as it has an injurious effect on the products made from it as 

in fact on the cow herself. Musty hay and decaved 

silage are as bad as musty grain; certain kinds of 

roots, rape, etc., should only be fed in such a way as 

to leave the milk free from taint or odor, which can 

be done by feeding these foods directly after milk- 

ing; wet brewers’ grains must be fed with caution; 

on account of the strong odor from this by-product 

and similar feeds, the milk will be contaminated un- 

less removed at once from the stables after milking. 

Musty litter or bedding should be avoided as the 

dust from it will get into the milk in spite of all care. 

Pure Water. This is as essential for cows as it 

is for humanity, and nothing but deep well—spring 

—or pure running water is fit for cows. Pond 

holes or stagnant water must be fenced in so that the 

cows will not drink from them; serious defects in 

milk, butter and cheese have been traced to a pond 

hole or to swampy land through which cows had 

walked. The mud and dirt from such places clings to MILK AERATOR 

the legs, body and udder of the cow and if these are Mounted on Factory Can. 
not groomed the dirt gets into the milk and contaminates both it and 

the products made therefrom. Watering troughs must be cleaned 
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regularly and one found to contain rusty iron or decayed wood ought to 

be repaired or replaced. Fresh water should be pumped daily if the cows 

are watered at the stable. Two water tanks are sometimes provided at 

dairy farms and a milk-house built over one of them. The water is 
pumped by a wind-mill through the miik- 

house tank containing the cans of milk 

and then passes on to the stock watering 

tank, This makes a very satisfactory ar- 
rangement for keeping the milk cool when 

the wind blows, but when there is no wind 

the water must be pumped some other way. 

Such a milk-house should be well ventilated 

and kept clean. The water tanks ought to 

be regularly scrubbed so that the cows may 

always be supplied with an abundance of 
pure, clean water. 

STRAINING MitK. If a covered milking 

pail has not been used,.the milk must be 

poured through a cloth strainer made of cot- 

ton flannel or 

of four thick- 

Wn 

STAR MILK COOLING SYSTEM. 

nesses of cheese cloth. A wire gauze strainer 

is not sufficient, and when the milk is dirty 7 

or a large amount of it is strained, the cloth [pM | | 
I} Hl 

| T™ 
| = 

should be changed as soon as any accumu- 

lation of dirt from the milk is noticed on the 

strainer. Milk should never be strained in 

the stable. 

AERATION OF MitK. Milk is benefited 
more from mixing pure air with it as soon 

as possible after milking than from almost any 

other method of handling. The flavor is es- 

pecially improved by aeration, and when the 

milk is also suddenly cooled at this time it 

will keep sweet much longer than milk 

which has not received this treatment. 

A great many good milk aerators are on 

the market. A certain amount of aeration 

may be obtained by dipping the milk with a 

long-handled dipper, lifting it high in the air 

and pouring it into the can again. This dipping should be repeated occa- 

sionally for an hour or more after milking, but as it is not so thorough 

and takes more time than pouring the milk over an aerator and cooler 

CHEESE FACTORY CAN. 
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as soon as each cow is milked, an aerator should be bought and used. 

CooLinG Mitk. Immediately after milking the temperature of milk 

ought to be reduced to forty or fifty degrees either by pouring it in a thin 

= ie en aera ct oat 

MILK TESTING OUTFIT. 

Milk Tester, Weighing Scales, Sample Bottles and Supplies Needed for Testing Cows. 

layer over a smooth, metal surface which is kept cold with water, ice or 

brine, or by setting the cans of milk into cold water and stirring frequently 
to hasten the cooling. The quicker this is done the better, as the sudden 
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chilling of milk is very beneficial; it improves the flavor and hastens 

the separation of cream. 

There are many good milk coolers on the market and in making a 

selection the purchaser should be sure to get one that has capacity enough 

to thoroughly and quickly chill all the milk run over it. The cooler should 

never be crowded with too much milk. 
Keep Nicut anp Morninc’s MILK SEPARATE. Never mix warm 

milk with cold milk as this will spoil both. The morning and night’s milk 

should be kept in separate cans until thoroughly cold. The cans of milk 

must be loosely covered and kept in a perfectly clean place protected from 

dirt and bad odors. In winter the milk should not be allowed to freeze 

and in summer it must be kept sweet without the use of any kind of pre- 

servative. In some states there are strict laws against the use of preserva- 

tives in milk. 

DELIVERING THE MiLK. During transportation the cans of milk must 

be filled to prevent churning and must be closed with tightly fitting covers 

and jackets or a canvas placed over them as a protection from dust, mud 

or rain. These coverings will aid in keeping the milk cool in extremely 

hot weather and in winter they may prevent the milk from freezing. 

Milk ought to be below sixty degrees Fahenheit when delivered to a 

factory or to any other buyer, and the nearer fifty degrees, the better for 

the milk, as this indicates that it has been thoroughly cooled at the farm. 

Buttermilk should not be returned in the sweet milk cans as the sour 

taint is very hard to remove from them. 

WasHING Cans, PaiLs, STRAINER CLOTHS AND TINWARE. All efforts 

to produce clean milk that will keep sweet for a reasonable length of time 

are useless if the pails, cans, etc., are not faithfully washed and scalded 

every day. After emptying the milk the cans should be rinsed with cold 

water, then scrubbed with frequent changes of warm water, using a brush 

to clean all the seams and cracks inside and outside the cans; they should 

then be rinsed with scalding hot water and set to dry in the sun, if possible, 

but protected from dust. Tinware should not be wiped dry with a cloth, 

but scalded with boiling hot water. All the joints and corners in pails 

and cans should be filled smooth with solder, as before stated, and those 

having rusty iron spots ought not to be used as these places may cause 

taints in the milk. One of the hardest taints to remove from cans is that 

caused by allowing milk to sour therein. The cans should be emptied 

and cleaned as soon as they are returned to the farm, and left to dry and 

air in some clean place. 

InspEcTION. When a can of milk is emptied the last quart should be 

as free from sediment as the first. There will be no dirt in the bottom of 

cans if the milking has been cleanly and the cans have been protected from 

dust. : 

Both the odor and taste of milk should be pure and sweet when the 

can cover is first removed; perfectly sweet milk will have an acidity of 
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less than two-tenths of one per cent. as is shown by the alkaline-tablet 

test. 

SampPLeEs of milk for inspection or for testing should be taken imme- 

diately after it has been thoroughly mixed by pouring. A certain amount 

of cream will soon rise on milk, and a fair sample cannot be secured by 
dipping a small quantity from the top of a lot of milk after it has stood 

even for a few minutes. 

If the test of one cow’s milk is desired, samples of several milkings 

should be taken; there is often such a variation in richness between two 

CREAMERY PATRON'S COW. 

Gave 3.303 Pounds of Milk in a Year. Worth $26.86. Milk Tested 4.2 Per Cent Fat, 
Making 163 Pounds of Butter. 

-milkings of the same cow in one day that a very erroneous impression may 

be obtained from the test of one milking only. A fair sample cannot be 

taken by milking directly into a small bottle, because the milk of the-same 

milking is not of uniform richness. 

In taking samples of a cow’s milk, she should be milked dry and all 

her milk thoroughly mixed by pouring from one pail to another before 

a sample for testing is taken from it. If the sample is to be sent to some 

place for testing, a little preservative should be added to the bottle and 
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this filled with milk to the cork in order to prevent partial churning of the 
milk by the agitation during transportation. 

Tue Purity oF MILK is entirely within the control of the milker. 

If the cows are healthy there is no excuse for dirty, tainted or sour milk. 

The defects most commonly met with in milk may be avoided by follow- 
ing the directions given in this brief outline. 

TESTING COWS. 

THE VALUE OF ReEcoRps obtained by weighing and testing the milk 

of each cow once a week for a year has been demonstrated many times. 

CREAMERY PATRON'S COW. 

Gave 6,988 Pounds of Milk in One Year, for Which the Creamery Paid $67.47. The Milk Tested 
5.2 Per Gent Fat, Making 426 Pounds of Butter. 

Such records have been made for over two hundred cows in some or the 

ninety-five patrons’ herds supplying milk to the Wisconsin Dairy School. 

The farmers weighed the milk of each cow at the two milkings of one day, 

in some cases every week during a year, and sent small samples of each 

cow’s milk to the creamery to be tested. From these tests and weights 

the total milk production of each cow was calculated. The results ob- 

tained showed that many cows were not giving anywhere near enough 
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milk in a year to pay for the care and feed the farmers gave them. The 

cows were supported by the sweat of their owner’s brow and paid him less 

than nothing for his labor. 
Some idea of the difference in the value of patron’s cows may be formed 

from the records of the two cows shown in the cuts. The feed and the 

labor of milking and caring for these two cows were about the same, but 

one cow produced over forty dollars worth more milk in a year than the 

other and the milk of the poorer cow did not amount to enough to pay for 

her feed. 
In a herd of twelve cows tested for three years the milk of one cow 

was worth $110.00 more than the feed she ate, while that of five other 

cows added together only amounted to $114.00 more than their feed. One 

cow produced nearly as much profit as five cows in the same herd. 

Farmers will shoot crows, woodchucks and other animals that eat 

their crops without paying for them and why should not the unprofitable 

cows be disposed of? A pair of scales with a Babcock test will show that 

some cows are more wasteful of a farmer’s labor and crops than any other 

animal on the place. 
Many farmers supply a creamery or a cheese factory with at least 100 

pounds of milk per day and receive for their milk in the neighborhood of 

four hundred dollars a year. This sum surely warrants an investment of 

ten to fifteen dollars in a milk-tester and the time to use it not only on 

the cows but to detect any errors in testing that may be made at the factory. 

‘Every addition to true knowledge is an 
addition to human power.” 

Horace Mann. 



‘In every rank, or great or small, 

Tis industry supports us all.” 

—Gay. 
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NECESSITY OF MAKING GOOD BUTTER AND THE 
FARMER’S PART IN ITS PRODUCTION AND SALE. 

BY JOSEPH KOLARIK, ASSOCIATE EDITOR CHICAGO DAIRY PRODUCE. 

Chicago. 

To the farmer who has had the opportunity of coming into direct 

contact with the consumer of butter, as one who is selling butter to such 

consumer, little need be said on the first half of this subject—the necessity 
of making that butter Goon. 

On the making of good butter, good all over, good all through, and 

good all around, depends the prosperity, the very income, of the farmer 

who keeps cows for the production of milk. The consumer of butter, who 

is the man out of whose pocket comes the price that means the milk pro- 

ducer’s profit, has the right to dictate to the maker of butter what kind 

of butter he shall make for him. The farmer has been too slow to realize 

this. The farmer has gone right ahead and made butter—good butter, 

indifferent butter, and poor butter—as if on the assumption that the con- 

sumer had no choice in the matter and would have to take what there was 

to be had. But as population has grown and consumers of butter multi- 

plied, the demand for good butter became more and more insistent, and 

to-day is so markedly earnest that the effort of every farmer, of every 

creameryman, and every buttermaker, must be strongly enlisted in pro- 

ducing the only grade of creamery butter now wanted—the premium-taking 
Fancy Extra. 

It is this insistent demand for a uniform quality of fine butter that is 

the foundation of our present day creamery system, as it is only through 

the creameries that sufficient butter of desired flavor and uniformity and 

quantity can be produced. There is, to be sure, a great quantity of good 

butter churned in the farm dairies—millions of pounds of it—that finds 

a more or less satisfactory market and a more or less satisfied consumer. 

But wherever there is a good creamery wherein is employed a good butter- 

maker, the producer of milk will without the least question of doubt serve 

his own interests in the highest and fullest degree only when he becomes 

a regular patron of that creamery. 

“Good butter—send us good butter,’”’ is the demand from the market 

to the butter producer. The necessity of making good butter is seen in 

141 
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the satisfaction good butter gives the guest at the table; it is seen in that 

relishable wholesomeness of cooked food that only good butter can im- 

part to it; it is noted again in the request of the housewife shopping at the 

store and invariably asking for ‘‘the best’ quality. It is manifest again 

in the very critical examination the grocer gives the butter when buying 

it in the store of the commission merchant; from the merchant the call 

goes to the buttermaker—‘‘good butter,’’ ‘‘good butter. 

No greater necessity in the dairy world to-day than that of making 

Goop Butter! 
So great is the necessity for good butter that the national govern- 

ment has established colleges where students may be taught those things 

that are needful to its production. So great is the necessity for good but- 

ter that no one is now considered competent to make butter in a creamery 

until he has mastered the teachings at a dairy school and served an appren- 

ticeship of one to two years in a creamery under the daily tutoring of an 

expert buttermaker, himself a trained and experienced operator. So 
great is the necessity of making only good butter that out of the need of 

the hour has sprung the organization of dairymen’s and buttermakers’ 

associations in every state where butter is considerably produced—their 

object being to improve that knowledge among their members that will en- 

able them to make this good butter so greatly demanded. 

Creamery buttermakers have ever been sensitive to the pulse of the 
market and strenuously responsive to its every demand for improvement. 

Creamerymen have installed new apparatus for the improvement of their 

product and again and again replaced this after a time with later designs 

of apparatus that gave promise of further improvement. New ways of 

creaming have superseded the old, new ways of cream handling have dis- 

placed old methods, new ways of churning and working butter are now 

standard—all, every bit of it, the result of the imperative necessity of 
making good butter. 

What more can the creameryman or the creamery buttermakei do? 

Let us ask—has the farmer, the creamery patron, advanced in his 

calling to the same extent as has the creamery buttermaker? 

We have the word of no less an authority than Hon. W. D. Hoard, of 

Wisconsin, on this question, who, after the most careful canvass made 

from farm to farm by trusted correspondents in creamery districts in sev- 

eral states in the summer of 1901, spoke at a state dairymen’s convention 

as follows: 

“T here venture the assertion, and it is founded on evidence of the 

most convincing kind, that the average patron of the creamery is but little, 

if any, better educated as a dairyman than he was twenty-five years ago, 

and that he is producing milk today from as poor cows, and just as ex- 

pensively, as was the case twenty-five years ago. To me it is astonishing 

that the influences of progress and intelligence should affect all other branches 

of this great industry to their manifest improvement, and still the farmer 

” 
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remains, with but few exceptions, right where he was a quarter of a cen- 
tury ago.” 

What is it has caused this severe criticism of ‘‘the average” creamery 

patron? In what way has the creamery patron been remiss in his calling? 

The inquiry had developed the fact that hardly any out of a hundred 

patrons knew what their cows were returning in product above the cost 

of their keep until the correspondent got what facts he could from the 

patron and: from the creamery books and figured it out. Very few knew 

except in the most general way which cows were yielding a profit and which 

were not. A very few fed a balanced ration suited to the purpose of milk 

production, and most were keeping cows of a kind that even good feeding 

and care would not make profitable milk producers. The general aver- 

age production of the dairy cows of these one hundred patrons was under 
140 pounds butter per cow per year, while in dairy districts, such as in 

Jefferson County, Wisconsin, and elsewhere, where dairying is a leading 

feature of farm work, the butter product averages 240 pounds per cow 

per year—a clear gain of i00 pounds and more of butter through the exer- 

cise of thought in both selection of cows and the special purpose of milk 
production in view in their care and feed. 

This then, is the farmer’s part in the production of good butter: First, 

the having on his farm a sufficient number of cows to make it well worth 

while to provide for them the kind of feeds and give them the care they 
should have. 

Second, the cows must be of a recognized milk producing type—a 
cow that does not yield 200 pounds butterfat during one year’s period 

of lactation can seldom be kept at a profit. The best dairy herds now 

produce over 300 pounds per cow per year, ae already some have set 
even a much higher mark. 

Third, the cows must have an ample supply of nourishing and palat- 

able food, summer and winter, and of course plenty of pure water. For 

a palatable and nourishing food for winter use there is nothing better than 
corn ensilage. 

Fourth, and fully as important as any other of the many require- 

ments in profitable dairy farming, is the care given the milk. 

Good milk—good buttermaker—good butter. Here is a trinity 

that stands all powerful between the dairy farmer and his profit—the wil- 
ling dollars of the butter consumer. Good butter—good buttermaker— 

good milk—a trinity one and inseparable,and the farmer is the beginning 

and the ending. His part it is to furnish the good milk—the alpha and 

omega of getting a fancy butter product, which again means a good mar- 

ket demand and price and a goodly share of honest profit dollars in the 

pockets of the owners of the cows. 

The necessity for producing good milk cannot too strongly be impressed 

on all who have the handling of it. Though many suggestions may be 

found of great practical utility by the patron, such as prompt removal 
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from the milking stalls, rapid cooling in tanks ‘of water, to drive 

out quickly the animal heat, clean washing of cans followed by 

exposure of them to sun and air, etc., one general law, well observed, 

will suffice. 

Aim to deliver the milk at the weigh-room of the creamery as clean, 

as pure and as sweet as though every drop of it was to be used on your 
own table! - 

Can dirty milk, unstrained, turning sour, smothered, tainted from 

stable exposure or otherwise, or carried in anything but sweet smelling 

cans ever reach the weighcan of the creamery under that rule? 

Whether operated by an association of farmer shareholders, by a 

stock company, by a corporation located in a distant city or by a locally 

resident owner, the creamery is ever a co-operative institution. -No 

one patron can deliver milk below grade and flatter himself that because 

it passed the receiver, he is+thereby the gainer. ’Tis true he has gained 

temporarily what is lost by his more careful neighbors, for he has lowered 

the quality of their product to his own level, but it is not written that a 

man shall continue to prosper at the expense of others indefinitely. 

Let every milk can stand on its own bottom. Let every patron feel 

that in the chain of association for the production of good butter, he forms 

no weak link, but equally with his neighbors stands steadfast and true, 

giving of his best and asking equal worth of every other. The organi- 

zation is not perfect if any part is weak or wanting, and thus the milk 

producer must do his full share toward the attainment of that perfect re- 

sult—a market for the highest grade butter through a well managed cream- 

ery well patronized by well satisfied intelligent patrons. 

Do what the buttermaker may, the purity of the butter will never 

rise above the purity of its source, therefore the better the milk the better 

the butter. Every hour every minute, the milk is exposed in stables, 

barns or other surroundings laden with flavor destroying taints, or exposed 

at temperatures abovesixty degrees, its quality is impaired for the mak- 

ing of the best grade of butter. Every time it is closed tightly into the 

creamery can while warm, or the warm morning’s milking is poured into 

the cold milk of the evening before, it means a loss in butter quality be- 

cause of “smothered” milk. Every exposure of the cans to the hot sun 

of summer while the milk is on the way to the creamery means a lessen- 

ing of that fine delicate taste that is to butter what the fine edge produced 

only by honing is to the axe or other sharp cutting tool. It is not in nature 

that the stream shall rise above its source—neither may it be that butter 

shall be better than the milk it is made from. 

Something can be done, it is true, in the creamery to overcome pre- 

vious neglect of the milk, through the cleaning process of centrifugal cream 

separation and through the use of heat to stop further deterioration, as 

cooking will check for a time the spoiling of food. But neither of these 

processes will restore a tenth part of that fine flavor the milk has lost through 
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neglect of the simplest precautions against absorption of taints and the 

keeping of it at a properly low temperature. 

There can be no good butter if the farmer has not done his part to 

produce good milk, and if the buttermaker has not done his part to handle 

that milk in a skillful manner to concentrate its good qualities into the 

finished product. 

What is the farmer’s part in the sale of good butter, now that he has 

done his part in its production? 

The sale of good butter would be a simple matter if there was not a 

counterfeit of butter which is cheaply made and which is sold by hundreds 

of so called ‘“‘butter’’ dealers as and in place of pure butter. This thing of 

selling this counterfeit of butter—oleomargarine—is easily done by those 

who prefer the ten cents to fifteen cents a pound profit on each pound to 

their business honor, because in the great majority of cases the purchaser 

is not well qualified to discriminate between what is pure butter and what 

is the counterfeit, and so gives his full confidence to the dealer—who thinks 

little or nothing of so grossly abusing this confidence to serve his own base 

purpose. 

It is difficult, indeed, for the farmer, accustomed as he is to trading 

mostly with life time friends and neighbors, to realize how a dealer can so 

grossly abuse his customers’ confidences and so guiltily take from them 

the value of a good article while givirrg to them a grossly cheap counter- 

feit which they would promptly refuse to buy did they but know how they 

were being cheated. To the honest minded person this is a thing quite 

inexplicable; and it only can be explained on the ground that substitution, 

of whatever nature, usually means the replacing a good article with an 

inferior one, and where the inferior one is difficult of detection—well, the 

morals of some will not stand against it;—and this is most painfully the 

case with the sale of oleomargarine,—about nine-tenths of all that is pro- 

duced being sold to consumers as pure butter or used by them as pure butter 

at hotels and restaurants. 

The production of oleomargarine has in the past two years reached 

an amount equal to the amount of creamery butter made in both Iowa 
and Minnesota, or almost any two of the great butter producing states 

in the Union. If made and sold as oleomargarine, if offered to the butter 

buyer as a cheap suBSTITUTE for butter, no man could or would object, 

for that would be a legitimate business—the buyer and user having the 

choice of “‘taking or leaving’ it. But when oleomargarine is made a COUNTER- 

FEIT of butter, and is given to buyers and users who ask for butter 

and think they are getting butter, paying therefor the price of good butter 

and not the price of a CHEAP SUBSTITUTE, then the industry is an illegit- 

imate, a fraudulent one, and the people, through their voice in the national 

government, have the right not simply to ask—but to DEMAND—that the 
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making of oleomargarine yellow, AS A COUNTERFEIT OF PURE BUTTER, shall 
be stopped. 

What is the farmer’s part in the sale of good butter? 

His part is to use his vote and personal influence in the legislation 

of this country as to forever make-impossible the counterfeiting of pure 
butter made from pure milk either on the farm or in the creamery. 

Products made in a manner that will proclaim their identity everywhere 

are legitimate articles of commerce, but products that are made to couN- 
TERFEIT Others have no right to exist, and oleomargarine colored a butter 

yellow is such a product. It is a counterfeit just as much as money not 

made in a government mint is counterfeit, and farmers have the right to 

demand its proper suppression—leaving the way open for it to be made 

a product distinctive in itself so all may easily know which they are offered 

—oleomargarine or pure butter—either at the store or wherever a meal 

may be served. 

The farmer, whether private dairyman or creamery patron, thus is 

the central figure in the production of good butter, and his influence ex- 

tends through to its final sale. He is but one of the many engaged in the 

work of making and selling butter, but his influence, his work, his per- 

sonality, dominates all, and the work is not well done or complete with- 

out his best efforts have helped to make it so. 

It is not an easy task—this thing of dairying. It is not an easy thing 
to handle a herd of cows to get the right amount of milk from each, and it 

is not an easy thing to care for this milk as it should be cared for—as 

it must be cared for—if good butter is to be made. But the farmer-dairy- 

man has not all the hard work to do, as the writer has fully realized by 

actual work on the farm, by work as a buttermaker in the creamery, 

and by active association with the commission dealer and the butter re- 

Gauler 

Each in his occupation must use brains, employ well his time, direct 

his business intelligently, and work with energy and persistence if he shall 

gain success. 

If the farmer shall do this same way, who is there to say that his will 

not be the greater share in so much of that material wealth, peace, pros- 

perity, and that homely happiness in life and contentment in occupation 

as those may expect who are earnestly associated in the making and market- 

ing of Goop BuTTER? 

MILK. 

What a wonderful thing is milk! Born of the mother-love, it nour- 

ishes the young of all warm blooded creatures whose term of life would 

quickly end were it wanting. From the lowliest mammal to noble man, 

made in Godlike image, milk is the flesh builder, the nervepower, the very 

essence of life. It is the one product all indispensable, universal. The 

cow, man’s queenly servant, sacred in history, ever needful, deserving of 
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the most kindly regard of man for animal—because giver of that most in~ 
tricate of life’s mysteries, that greatest of life’s necessities—MILK! 

Symbol of purity—milk. Its whiteness the mirror of all that is good 
and pure and true. dts composition the illustration of the complexity 

of life governed by One, Ruler of all destiny. Its universality the illus- 

tration of that God spirit who has made a world-wide brotherhood of man- 

kind and given man dominion of all animals, and of these none greater | 

in her use to man than the cow. 
Comprising all the elements of life, as does no other food, no other 

food deserves man’s attention as does milk. 

In its natural state it goes to the tables of the rich as of the poor. It- 

self the most perfect and wholesome drink, it combines to improve others; 

it is used as a relish with some foods; it is combined with other foods in 
cooking. As butter it servesa multitude of purposes none other product 

will do. The most delicate are better for its use—the strongest grow in 

strength because of its power. No corner of the world where a dairy pro- 

duct has not penetrated—no nook in the vast universe where dairy pro- 

ducts as foods for man have not been appreciated. In the frozen north, 

the torrid equatorial clime, the rugged mountain regions, the sunburned 

descrts—in all climes, in all countries, the worth and need of milk and its 

products as foods has been acknowledged by man. 
Nor does the usefulness of milk end here. Milk is a most potent medi- 

cine. As an antidote for poisons its use is well recognized. Milk makes 

a most powerful poultice. Pure milk gives health and lite to the consump- 

tive; it brings the glowof health to theinvalid. In the mechanic arts milk 

is again indispensable. A glaze made of milk is used to coat the finest 

book paper. A most durable and fire-proof paint is made from milk. 

Sugar from milk has many medicinal uses. The very buttons on one’s 

coat can be made from the casein of milk. Almost limitless in its uses, 

and constantly furnishing new surprises as advance is made by scientists 

in its study, is milk. 

To the true dairyman the worth of milk as a human food in its several 

forms will ever be a silent, resistless appeal to treat his cows kindly, keep 

them comfortable and contented, and especially to let no untidiness in 

the handling of milk rob it of its fresh purity and wholesomeness. 

The heart-throb of past ages, the animate life of the present, the de- 

pendence of the future—Milk. In its production and in the making from 

it those articles of food so necessary to the welfare of man, there is not 

possible to hold too high an ideal, or make unworthy use of one’s best 

talents, or labor to a more noble purpose. 



‘Let us have faith that right makes might; and 
in that faith let us dare to do our duty as we 
understand it.”—Abraham Lincoln. 
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VARIATION IN TESTS; COMPOSITION OF MILK AS 
OBSERVED AT THE MODEL DAIRY AT THE 

PAN - AMERICAN EXPOSITION AT 
BUFEALO;: N.Y. 

BY DE WITT GOODRICH, BUTTERMAKER AND DAIRY INSTRUCTOR; OFFICIAL 

MILK TESTER AT PAN-AMERICAN MODEL DAIRY. 

Belvidere, Ill. 

As one branch of the Dairy and Live Stock , department of the Pan- 

American Exposition, a so-called ‘‘model dairy’? was planned by Superin- 

tendent Converse to be installed and operated at an estimated cost of 

$6,000.00. ' 

The impression in some way gained pretty wide circulation, in the 

United States at least, that the model dairy at Buffalo was to be conducted 

on broad educational lines, demonstrating to the visiting public the most 

modern and approved methods of handling and feeding dairy cows as well 

as handling the product; in fact, that it was to be a show dairy more than 

a contest of the several breeds of cattle invited to participate. However, 

when it came time to make the final arrangements and rules for the feeding 

and crediting of products of the several breeds, the show dairy was given 

secondary consideration in the all-absorbing question of how to properly 

and fairly handle the feed and product of ten separate breeds of cows in a 

six months’ contest. 

Considering the small sum set aside for constructing, equipping and 

maintaining such a dairy,it goes without saying that a model dairy which 

would meet the approval of the advocate of certified milk dairies and ad- 
mirer of porcelain lined and nickle-plated dairy-rooms would have been 

an impossibility. If funds kad been provided for such a demonstration 

alone, it would have beer. of infinitely less value to the thousands of prac- 

tical dairy farmers who had put before them for study every week (in some 

one of the several hundred papers publishing them) the weekly records of 

the fifty cows in the Pan-American dairy test. In addition to the practical 

results attained through the agricultural press, the dairy barn was every 

day thronged with curious and interested visitors studying the animals 

themselves in connection with their records, weekly renewed and hung 
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above them. New York.City and Buffalo people who scarcely knew how 

milk is obtained saw cows milked, fed and groomed for the first time, and 

learned to distinguish Jerseys, Guernseys, Brown Swiss and the other breeds 

represented. 

The expense of conducting this test was as follows: Salaries, $7,321.25; 

feed, $3,177.77; shavings (for bedding), $772.85; ice, $338.69; chemical 

analysis, $226.00; supplies, etc., $182.17; total, $12,018.73. Receipts for 

products $8,175.64. Net expense to exposition, exclusive of building, 

$3,843.11. 
Ten breeds entered the test with five cows each as follows: Shorthorn, 

Holstein, Ayrshire, Jersey, French Canadian, Guernsey, Brown Swiss, Red- 

Polled, Polled-Jersey and Dutch Belted; the first five breeds named being 

furnished by Canada and the last five by the United States. 
The breeds were represented by A. W. Smith, G. W. Clemons, Robt. 

Robertson, Prof. Day, Dr. Couture, W. H. Caldwell, Mr. Inman, V. T. Hills, 

A. T. Mohr and J. McInnes, the representatives coming in same order as 

breeds named above. 

These gentlemen, together with an advisory committee, composed of 

Maj. Henry E. Alvord (Dairy Division U. S..Dept. Agl.), Hon. E. W. Hob- 

son, of Canada, and Dr. W. H. Jordan and J. H. Grisdall, representing Asso- 

ciation of American and Dominion Experiment Stations respectively, met 

and formulated the rules which governed the test. 

Four prizes were to be awarded to herds excelling in the four follow- 
ing points: 

Ist. Greatest net profit on estimated butter at 25c. per lb., 85 Ibs. 

butterfat in milk to represent 100 lbs. of butter (equal to 174 per cent. 

overrun). 

2nd. Greatest net profit on churned butter at 25c. per lb. 

3rd. Greatest net profit on total milk solids at 9c. per Ib. 

4th. Greatest net profit on total milk solids at 9c. per Ib. plus gain in 

live weight at 3c. per Ib. 

After considering the average prices of feed throughout the United 

States and Canada for the last five years, the committee arrived at the 

following schedule of prices to be charged in the test: 

Clover hay, $7.00; ensilage, $2.00; green feed, $1.75; bran, $15.00; 

corn meal and gluten meal, $16.00; ground oats, $19.00; oil meal, cotton- 

seed ‘meal and pea-meal, $25.00 per ton. 2 

Each herd of five cows was fed, milked and cared for by a man chosen 

and employed by the association representing the breed, but the exposition 

paid these men additional salaries and they were in a measure under 

control of the superintendent. 

Each herdsman (sometimes with advice or suggestions from owners of 

the cows) made daily requisitions for the ration for each of his five cows, 

choosing such feeds, within the above list, and in such quantity as he 
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deemed best, the feed for all being weighed and charged by careful and 
responsible men employed by the exposition. 

The milk from each cow was brought to the dairy room as soon as 

drawn and here weighed and recorded and two samples taken for testing. 

One taken with a milk-thief (a copper tube of about 3-inch bore) was added 
to a composite jar provided for each cow, and the other, taken with a small 

dipper, was put in another set of pint jars for. testing with the lactometer. 

Each mess of milk was poured, after weighing, into a common shot- 

gun or setting can and at once sampled; the milk-thief thus taking a pro- 

portional amount of each mess to be added to the composite sample. 

The composite samples, provided with a little corrosive sublimate, were 

tested with the Babcock test each week on the same day, and from these 

tests and total milk yield for the week, the pounds of butter fat and value 

of same for each cow was computed and value of feed consumed by each 

deducted. Thus the profit on butterfat or ‘“‘estimated butter’’ for each 

cow and herd was determined for each week separately. 

The samples taken for lactometer testing were tested daily and the 

readings for the week for each cow averaged. To the average lactometer 

reading and composite Babcock test of each cow a formula was applied 

which gave the per cent. of total solids in her milk for the week. Thus the 

data for the third award (profit on total solids) was supplied from week to 

week and a separate record made for each animal in total solids as well as 

in butterfat. 

Total solids include all constituents of the milk excepting water and 

represent its full food value. In average milk the solids are divided about 

as follows: Fat 3.5, casein and albumen 3.4, milk sugar 5.0 and ash .7 per 

cent., total. 12.6 per cent. 

The committee who fixed the price of 9c. per lb. for total solids, evi- 

dently assumed each element of solids to be of equal nutritive value for 

human food and based their calculation on the average price and approx- 

imate composition of milk sold in New York City. 
The award of greatest profit on “‘churned butter’ was a sort of con- 

ciliatory measure, probably intended to satisfy that faction of the Jersey 

breeders who contend that no records excepting those of actually churned 

butter signify anything. 

Owing to the impracticability of churning all the milk from each of 

the ten breeds separately, the rules were so modified as to provide for the 

separating and churning of one day’s milk from éach breed each week. 

The yield of butter per 100 pounds for the single day’s milk churned to be 

applied to the total yield of milk for the week and this estimate called 

“churned butter.” 

The test of a herd’s milk on the day it was churned frequently varied 

.2 to .3 per cent. from the average per cent. of fat in the herds’ milk for the 

entire week, so that with perfect work in separating and churning, the 
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so-called churned butter for the week would fall short or over-run the esti- 
mated butter, which here represented the true butter producing value of 

the herd. ; 

With this way of calculating instead of churning churned butter there 

is but little satisfaction in trying to compare the yield of churned butter 

with butterfat; but considering that in a series of twenty-six weeks and as 

many churnings of each breed, the law of averages should pretty nearly 

balance up the errors of such a method, when we find that for the whole 

period the churned butter has fallen short of the estimated butter (in every 

breed but one) from 19 to 71 lbs., or from 1.3 to 4.7 per cent., the inference 

is that 85 lbs. of fat will not make 100 Ibs. of butter under these conditions. 

Taking the whole amount of churned butter, arrived at as above de- 

scribed, we find that it took very close to 87 lbs. of fat in milk to make 100 

Ibs. of butter, or that it gave a trifle over 15 per cent. over-run. 

The butter was made by an expert dairy buttermaker from New York 

State, and I think worked a little dryer than most western creameries 
work it. 

The weighing and testing of all milk which formed the basis of produc- 

tion for each cow and herd, was done by two experienced and responsible 

men. One from Canada, Mr. James Stonehouse, Agricultural College 

Guelph, Ont., and the other from the United States (the writer). 

THE COMPOSITE METHOD OF TESTING. 

As a check on any possible tampering with composite samples, and in 

order to obtain further data on the question of composite vs. daily test, 

these men in charge of the testing, as opportunity afforded, tested samples 

of each milking for an entire week corresponding with the composite test 
week. 

One breed was run at a time in this way, but in all, seven breeds were 

tested, through a period covering all kinds of weather, and together furnish 

a vast amount of evidence in favor of the composite method of testing 

individual cows and herds. In addition to this, it serves to demonstrate 

how widely many cows milk will vary in richness from one milking and one 

day to another. It served to demonstrate in what way sexual heat, sick- 

ness, excessively hot weather and other temporary disturbances affect the 
test. 

In no instance did the composite test vary more than .1 per cent. from 

the per cent. fat as determined from the pounds of fat yielded at each milk- 

ing separately. Where the cows were milked three times a day, as most of 

them were throughout the test, 21 separate samples were tested and the fat 

figured out to compare with the composite test for the week. 

A comparison of average per cent. of fat in the week’s milk of the herds 

of five cows, with the test of the same herd for one full day of the same week, 

shows that it is often misleading to tale a single day’s sampl* as an indica- 

cation of the test of the herd for a week. See following examples taken 
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from Pan-American records. For the week ending October 1st the per 
cent. of fat in the French-Canadian herd was 4.16 but the mixed milk of 
the herd tested 5.1 for one day of the same week. 

In like manner the difference in the Polled-Jersey herd for the week 
ending June 11 was .48 per cent. and for another week .41 per cent. In 

June the Ayrshires had a difference in one week of .45 per cent. and in Sep- 
tember and October .37 and .39 per cent. Other breeds varied about the 

same. 

I include herewith some tables of the separate milkings and tests of 

same in comparison with composite tests for same period. 

The Brown Swiss and Dutch Belted cows which were tested in like 

manner showed less variation than the breeds given here in detail. 

A summary only of the Holstein tests for one week is given first: 

HOLSTEIN TOTAL DIF- 
FERENCE IN 

RANGE IN PER AVERAGE. COMPO- BUTTERFAT 
CENT. FAT. SITE TEST. FOR7 DAYS. 
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— 1S oe Reece 2.9—4.5 Soll 3.30 .044 

TESTS OF EACH MILKING FOR THE JERSEY COWS FOR ONE WEEK COMPARED 

WITH COMPOSITE FOR SAME PERIOD. 

GIPSY, OF SPRUCE GROVE. Lbs. Lbs. 
Date. , milk. Test. fat. 
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SS 12 saa Opeth chee erent Ceaser we pe ee 2 mene se er ee lOse) Bas Sarvs 
OOM SS Aye eee hoe a aa ee ee ee Ono Son 9" SOOM 
STU pet Sse rs rel tak, MAP aes Fee oem FUN S.45.5.2~ -.4368 

Ze Atay aA Ch IgI MTT Se Se ARNE N eit seh congo hace A SR a hy ce NOLS: aT 4428 
SIDS YS eee Rie Oe we mel Sie oat ree 9. 4.8 4320 
TONGA SWEDE: 2 at RR ey rh eta BiG Pe Be ee ene Sal 369) -al59 

HS AL OLIN Oe tc MA aS Nome motels in atx crn LOSS S59" 4175 

“TOHEISS S ove ha. ies Hire eae Sena OR De ee ee 202.9 9.2245 

Comiposite'test andfat from same ..:.:../...:... —9.1305 4.5 
Test computed from daily weight and tests....... 4.541 
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PRIMROSE. Lbs. Lbs: | 
Date. milk. Test. fat. 
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TEST OF EACH MILKING OF AYRSHIRE COWS COMPARED WITH COMPOSITE 

METHOD FOR SAME PERIOD. 

Lbs. Lbs. 
Date. KIRSTY WALLACE. milk. Test. fat: 
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+ 2S MOMS Me rcteleds BS. h Si ae eee ee Gee cae 1204 3.7 4588 
==-TI OOM awed syn jseregshs cence Mu tulolela te Shee CAO Clea ote 2 .4440 
ALLS Eig tec eene pie eager nl tuccy okanananee eer ech oe Cone Se 10.7 3.8 4066 

$3 SS TOG Tanya erates 56 Ae cc seagate aCe sera 14. 3.67 (75040 
INO OMI YeT moun eet erece eh ces ROR be aT anne 11.1 4.4 .4884 
ee TAL IIE heen Coheed pe o's oh knw adh dpen 2, se 10.7. 3.7 -<3959 

- AK = MOL meen. ca Pan erAE seere at Wied EO HE eee 14. 3.4 .4760 
=I OOM) ea) eile siden site Cue Meee tee, ee Seo cue ie eee Jithlie Ax . 4440 
aap Ohad Nn Ma peor eat Le Ie se net e Wee nel at ons At Chee A 10.7 3.8 .4066 

“t H=SMOLNITIO he hes sl GEA aN Oa SRE seer es LSPA Soe 
= INO OE Sa se. mvencrst crit ne at lee Ave d neanart toler vege Pee 12.4 4.1 .5084 
SSMS Ae oak vom A oR ea hae ok a es Re iat 2h. .4440 

o Ga OLAS tae nn at pe Ae hoe ear 13.3 3.8 .5054 
HILO OM Me tetrrac See tices Remar IGE Enc eee te eee hil’, 3.9 .4290 
TU OUTGscertagevaen Me eee Mec ANA acts Coe ae 10.3 3.2 <3296 

i T= OMIMIUTG: ps esos xel op Aa hee neds CME aE a cameos 13.6 3.2 .4852 

MOC ALS SUS 2 ett cos Ake RE apace eae Re Se eR aa a een Re 243.5 9.1018 
Test computed from daily weight and tests...... 3.73 
Composite teshand ta inonm samen eee 3.7 —9.0095 

Lbs. Lbs. 
LADY FLORA. milk, Test. “ary 

tile Jal nOOny t7..) a eanies «eee oe Re area e nee Cee 8-6. 3506 “Sas2 
SUNN SA Gt Cobra ae AO ear ar? ieee ite i chro in 8.4 3.6 3024 

PN bIer es B= uel onrabhalee nimek eet aes eacnend Gia eats Olen scco pececs cua o.cre 9.6 3.4 .3264 
IN OOM Gs eal tee Pic chig, Oy af weet ha ote Ce Oe ee Bc C23 4.3) eeSi39 
STAN OU eee eee ora tes asa go eae tis eR ERE: 8.1 3.6 .2916 

7 DVO TIMMINS sx ous acess aes aaey eC eae ee 1039. 3.23 43597 
= PIO OI cee Pee AA usu tah Ae ea ch eed IO gene et Rae 8.9 3.4 .3026 
Sea HUSH ON Og a MN Petree ea Nara ace an Wag ea cst eae 9.6 3.4 .3264 

- S=MOrMing 5) on ey aM ce pla ie hed oer oem 12/5 3. 5) eos 
Eoei MOIO) Na na aI eo o Saad cath aes hood, herp sa rS-oeolncno earonc We ls.t/ 3589 
= TUNG base san 1 EER Gms ee eae kehcncleu eae 10.2 3.1, * tale 

e A= NO MINN OF ei ree eee PO eae ee ie ee I RC EM Se 322, sel60 
=== MOOG ranean fod Mamet ee eee Se hd Ones WGN aca 10. 3.5 .3500 
oat ORCA ON Maar Ra Reed ot ae eS re ay oN A Oc alors 10-6 322) 33392 

7 Bye MMO TIAATIS cos en eee Bots eae, Tete see ee ee eee 12:8 3.4 (ashe 
SAO OM Mparal Sus cee A) Fh aveatile wis cae ie eames ee eeeees 10.7 * 303) Sasol 
STIS sion kn Saale ete = ie RU al oem een lt 3.3) 23065 

3) GS mornin A. Ae edhe teem one ek eee ene 13.4 3.5 24690 
ATMO OMacmeies Saas er are oe Oeste eee 10.7 3.2  <8424 
eet Glave! Spa aes ole aici esis eran. cl sea ee 10.6 “2.9 23074 

a (= MAOTMIMIG o oasa7 Sy age ete sane el cnel a (en rOTe 15. 3.4 .5100 

Totals ere ees ou RS Ves 2 etaen eae ae ae 221.7 7.5424 
Test computed from daily weight and tests....... 3.4 
Composite test and fat from same... 2.660.224 + 3.4—7.537 



VARIATION IN TESTS OF MILK. 

BETSY IsT. 
Date. 
July 31—noon 

—night 
1—morning 
—noon 

—night 

PAT Ore eV —— fa OMNIS yee 5 ch oro w.e et aicurie miajevouei ne s/s. see ow ene 

eile) els) 90) nye eis: ole) 'e 1e\\e oitu (ew \e)\s 6.0 8) e).s" se) 6) 01; \s 16 

“se 

IN LOMA yay hy feet Me uated ols. s daveneuserek oS Bim, cos Gomi eee 

—noon 
SSA bee Mone es he ear Oech caer PONCE CUea IRC een mena 
7—morning Sh WAS eters fuieusl eke) “edie: sve) inp 'a! Se) oun ism selietial ist lalleRs 6) vs. (a 

Totals 

Test computed from daily weight and tests 
Composite test and fat from same 

ALICE 2ND. 

SiGe orion tay oy CeO OG ACO CIC RCAC IDR Oe Chery Sweeter Peta ema 

apm a hee jem sie) (as alent ‘sl fel avtwiieife) ein © \jajiene es) =),e, (0 6) <i eho 

—noon 
—night 

CA Ch Clip CMC RCT CIRON OO, Cle CTC Ia Otc CHDIORCMOMTT COM Ce CCl a eT 

Ngo, en ee ful ie. (o wira/(s/isi\ph.e Yellie a! je) alles, leh/elie’ t=, eilel/s, <ebie.is ley in 

—noon 
—night 

—noon 
—night 

—noon 
—night 

“6 

—noon 
—night 

“TNGHEE) a Ss aE oleee Bea aaa Ate aie A Er! Pantone Rey 

Test computed from daily weight and tests 
Composite test and fat from same w]e) [ey aye @, 0, el mans s) larele 

Lbs. Lbs. 
milk. Test. fat. 

Were abel 4488 
ila 3.6 .3960 

S507) Bad! 4658 

Lal SveR7/ 4107 

83. BoP SSTOIe 
LASS woes. 25032 

Wiles 3.8 4180 

aloe si eA 

a Omar ao gs 

WOmey abe 4280 

Hhalah ak 4440 

WSPiin woe 4110 

NORG Se e922 
Wal fy" Zk 4720 
102) Sieh Bator 

UOC Be Say 

Me oS 4446 

(Ae on6 5112: 

nN Ue ee: He 4600 

1b. Bi 3520 

W555) Bhatsh at tshOl) 

256.1 9.3086 

3.63 
3.65—9 . 34 

Lbs. Lbs. 
milk. Test. fat. 

SoSe ome 4923 
Seo) 456) 2390 

ORAS “326 3144 

9:8 4.8 4704 
SS eeeLe 3480 
1A 10 4104 

ORSe) bet 5253 
Oss Alay 3906 
122s) 4636 
ORAS a 4230 

OFS 44 4092 

Ws Baby eZhlss 
ONS) 7450) 4410 

Oro = 43 4085 
eee 4529 
OF OR 38 3762 
9.9 3.5 3465 

Jeri SBE) 5109 

‘10.8 4.6 .4968 

OR 329 3783 
1133. 36D 4550 

216.8 8.8883 

4.1 
4.05--8 .78 
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Lbs. Lbs. 
Date. PEARL OF WOODSIDE. milk. | Rest.)) ac 

Jali VST ——noOmr a pedeeeiae ct <style rays east ree ara eee 9.3 5.1, “7 4aiae 
= TMV Oe ge Haynes, Soke ek eas LR oR, AL 9.5 4. . 3800 

AUIS BORMAN OA sia eth sutton at eee ehaa seer ae ne We Seats 12.1 324) 4s 
SSMOOM Ba sine edge ae Ae ee ER eee aces ele 10.5 4.6 .4830 
SST aay te eat meee mare alia 5 inte Sacer Ae A ee eer “Geel pais il4! 

s 2 ATO TAA ops et eee State ae ek Do a 13.4 3.3 .4422 
Exot O10 LO} ARM isk a PePY SA etl ds re pram or Cute PS eal tents Babak 10.8 4.3. .4644 
SP CNA OT apa eae reeks Wr ark 7 EMIS crete BY coe nA 18" 4nSn oO 

ri SMO RMI eres AeA Ya mene Ne haar eRe et 13.5 3.3 .4455 
STO OTIS yeress Se PERN le on et ra OT EA AEE ocd ee aa iil. 4.5 .4950 
FES DUA RUM ue stead BEM anee ta A Gace eRe ery ey dete leer CG ¢ 1OG2 3 eierolloe 

4 Aq TO GETS Seren ats Set eae en a Ae Aca eat ee Oe Are 14.6° 3.7 ©5402 
TOOT Horas ee abl neath SEE | Ree cae eee ee 10.8 4.6 .4968 
cme CSA OY Bee NOE RCN MEL po EE Lev. OY kere wt ae NOMA 1322-5 Noa2s 

> O--MOrNiING, s% star ee) eR Ca eae 14.1 3.4 .4794 
STO OTe ia) Arar RM eect ke oy ie Te eee eed 11.5 4.9 .5635 
oe UNS OR Mirae ae Ra ibe tee ote Oral (he ws Ween ee et 10.8 3.9 .4212 

me GS—morming 2) Aik sparen Vel, Wot Oe aan One 1352 3.134092 
TO OTL) es elated OE OTe 10.9 3.8 .4142 
STA OnE yes Gree eee a oe ee ee ee ae a ea ith: 3.6 .3960 

cs (= SMOMInMO. 4... vase akin eee eae as Cece cro ale 14.2 3.4 .4828 

MBOGalSiee Sigs orcs tu. ecge streetcar reat agin Ree eR 243.9 9.3469 

Test computed, from daily weight and tests. ...... 3.83 
Composite testand tat iromesame see » 3.8 —9.268 

SHORTHORN—14th PRINCESS OF THULE. 

Lbs. Lbs. 
milk. Test. fat. 

Jay 17 ——T bree maullkaines' .-0 240. oo tus ors See ee ee 29.1 4.0 1.1640 
STN OLY BAe ce ey ae os, Ar chk Che so oe RO ae EE mete 8.7 4.7 .4089 
SONS OV Sanu AN meee eaen ee rir Tukel Stor Ra etl creel 3 8.0 3.8 .3040 

ps 1 O= TN OM at Waa. yee ieee Does Sek I ea 11.0 3.8 .4180 
== SMO OM hts Fenty dole Le Ae oe OEE 9.1 4.8 .43868 
MMO TAGS Seeger val tay soa ery ee Peene. ciel oeo ee aeons at ete 8.0 3.5 .2800 

+ 20== mommies ee oe ue eat Saabs eee nae ese e 9.9 3.1° 23069 
== I OOM a) Mitel gets rr en neh alg n Sate nce pate eco 10.8 4.2 .4326 
St Clate ey meee sue ae ene Perea ak ower tes Gace 8.9 4.3 .3827 

is Qe MOMS f yee Sesh a eee ee Lea 10.8 3.8 .4104 
ESTLOOM ep neue sae & kee LAR eee eR EE LORS SE OM oo 50. 
arr CURR G1 Ope en et ae eee Epler GNC eRe ci Sn ito te 9.4 4.6 .4324 

% 22> MOrninoy oe aah ee ce ee naa oe ee a eS On Bee jas) 
= TO OT civil Mes duce cl sek aia seenen nate eee eNO eee aay 10.3 4.38 .4429 
== TOG tek cote Masatee Sc seca eee pe epee ean Oat 9.4 4.5 .4230 

“e 23> IMOrnin ey La ce See aes Oe yee eee NOLS) S29 eAge2 
SMOOTIN.7 peike CNOA SE A eae Rees CUE ea eto 9.3 329) 338027 
Seah os 1 AS, SR ereeNs I ne RRNA ea ash eycane Gite 8.5 2572-22295 

os QA MOTT Ope eee serene ae EL Rene 1250 3.8) S4560 

A Woy 25) Siehaceee ceases as a cae, Rca OC Gaal mena ohn Sato [6 204.7 8.2040 

Composite. testy ieee Meee reac hae eae eee 4.1 
Computedsinomidanlyetes tere tahe rien rere 4.008 
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SHORTHORN—DAISY D. 
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Lbs. Lbs. 
Date. milk. Test. fat. 

July 17—Three milkings, beginning noon........... Pye lf mia) erst$ hola) 
i AS 11O Olleapsenn wera ck Lee Wee sce i, Sta Sets cratic koncacry S 8.4 3.5 .2940 

== lfe dll Bust at op no newer e neo eo el em ere asa eR eRe 950) 323 22970 
: TUS EES og Kop ial h Aer Saul Re’ balsunt ONIN Ba aa RA MMR eR ge at a WAP) Bale 2NaaTO 

SS TOVONANA Seal anesthe nice Sk Semen Ae ee ae 8.4 2.9 .2436 
Tah aL ve RS gi We Soe ER ae ae Vea A Ce ah a WOES 24 — Lae) 

Ks (en Ae TaLliTa Oroete eng Se siaet a Met oer ap earn ANE ont RT 2 oeo | 4826 
SALOON IMLS obs COU Ne AER eee ch CPM ER EL Cou Ame SG 10.4 4.0 .4160 
=teghlied aitit sale cs otek aegis Regal Man ue Ir es Le ee na mE OF AS oe Ole 2 320) 

oS Ps naKayrnWhn\e” Bae st anyon eta Nea Cvs eM PRMEReN Se cane Samet RRO 9.9 4.1 .4059 
== OOLO NRA sale eek hak Basser eee Om ac ee ORS aa ee 7220) one) a LOO 
LASSE Nas alee okra RRA RAM ree Re Acs cre Tk eae RE ih eae Od a! 

a Apa iON OA cage see BA Choe ins ia s Ceek en eee tees Reenliee 5.8 6.7  .3886 
STOO Nt ea ay ee ce Sr cD it tie a NG, ee BE Paros Oath) MANGA, 
IMIS OTE Rate Ras en ei cl tyra shee cea coe Oe eae Leal 

tas 2 NOITU CNOLAa eee eh oe LE ye ALL aE eg OU 2 On. 8.0. .aaysie 
TOO A ae ot get AR ee ht ae ae Cae PE Sede Ave Pa2aoil 
Se TM OUNCE aay eV eeee eM eI Et GR At OD ae es Daa Zeal) 1221210) 

“ Peja 225 GeO NT hb 9S eRe eg aR De Re a AL eee 9 ne 9.6 4:0 °3840 

ANOHEBNIGH: 5. es roa. tere ted Sam Te UA Bia I oe hy hate a 160.1 6.1831 

COmimOsiCes NESTS: MAME oe Saker eyes Rhee he 3.8 
Gomipuibede rch Perey een ev usm at oe aerate tens Wee eet 3.86 
*Cow wasisick from noon of 2Ist to noon of 23rd. 

SHORTHORN—MISS MOLLY. 
Lbs. Lbs. 
milk. Test. fat. 

ry l/—18— Three milkings..0.. 2. 00.606 och fon Beiaae wiede WsaP 
_ SOO Meena a Set ears yc od Spee tte tS iN A ae 10.2 4.5 .4590 

inhi nlines oan aera ei ta. eC Reins eee 4 Boll ~ROY 
7 TOIT Og ary ces Mees tr A cicndy eel weet VAR ee Ee ee SAO 5304 

=O Nee CoemEN Ce Oae ceites oe ceonsl & Oe Teo aa ae taka 10.3 4.6 4738 
SSA ke pea ap eee es cone tye SE mM Ae Rg as OFA ore) sal9G 

BY 2 () Sect COATT eee tet scott ANG Gl oe SE Nine tube, Hane Re WE) Bind) acaylts) 
aerectl OO ISMN Uy Mit one nh BRE cs Ryo Se On SOS 10.0 3.6  .3600 
eNO UIN eS nk an Winn BRAS oY 105 thy en Pg Ree 10.1 3.6 .3636 

fs 72,3 [== AGRON CGE 01 20 a a an RE AE aR ate ROSEN 282 13-0 3.7 .4810 
ere OO rare estse nets errant eo Seapets ucte WN ane eee ae a 10.9 3.6 .3924 
sep RRL Mee Ne Ase iy apace Jem OAL Bog ee Pee mechan tate 1 I Oia Je ts 9), 6 0) 

4 LPG TAA OS Ao ARS gO a OF MEER EOS, SER AY Ase SERN Py gi ne tonsa. 2. 5096 
TOU ees Men UBC Net is Ar ae een es © 1058. 348). 4104 
SSIES ake oa een gt rR Seated aR GA HO.) B22) | see 

ie: 2B} TAM O PE NDLTANS Pony Me FB cap ae TG as a 14.4 4.1 .5904 
NOLO IN a wh 2 ae ete OPN RMU TEN rene aC aPROD Nee ieyieh yoni sare 12 My A592 
SIPS Sa OR aie leet a a ee ae RSE NR COR Re 12-0 3:7 .4440 

Ss ALS STAG) Gab cea A NEN rae CR det, on Wied GaGa OR 14.6 4.1 .5986 

TEGHS2 ESE 21 eit gs lec os AE ERY, ie NRE ee gee 240.5 9.1412 

Soemipnsive estes soe Wl nut che trie tele 3 
Computed trom: daily test 2022.00. dad seas 2s 3. 00 00 
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SHORTHORN—QUEEN BESS. 

Lbs. Lbs. 
Date. milk Test. fat. 
July 71S — Three milicmnosis oe. o.oo en Se 33.1 3.8 1-2578 

“a TSS SNOOM es rate seta: ehh a eanycay ate aa oceans Cn 10.3 4.5 (4635 
SSMU Seer ereys vastus Ges) oie ecto oe eek oe ee eee RE 10.5 3.9 .4095 

a 19 MORMin eer. close teas Sok ee Ee oe 1250") Sal ome 
IMO OMe cee enc seiecresehar at un teen oe rants ied a ote ee aie 10.9 4.4 .4796 
STN SEULT Meme ne tyes te (a oR Rita eve a ANE emcee 9.6 3.2 23072 

* AO OPT cere nee ee dane a Ren ae ne 11.4 3.6 .4104 
= MOON Weve aiep ea fe Sia ate Reese as non ree et EE 10.6 3.8 .4028 
ree di E.On Se DS MRC a a I) os Le 10.9 4.0 .43860 

= 7a anakonea bale ec oabesmate or el one ae ames cient Suiaien ly 9.3 3:4. alo2 
OOM Sea a teas cachet scr dict, toh ere en eE ea, ea ae ie 4°99 4.37) 220% 
= TU nig Aen. 2 aia tale omer Nea UR ee ee et 6.6 9.2) 5432 

* 22 TMOLMUIOR tarps See rete Pee ee en ae es 8.6 3.2 .2752 
= OOM Se Ay, fewte Spat ee dee OSE AEON as Oe Ae 9.1 3.4 .3094 
5 OKA eee me eee eka Neate Ma Me, ee a 11.2 Sat, Seals 

i Za IMORMUAG «Me kaa Grete en RR ea, eee ieee 13.4 3.6 .4824 
NOONE fet tte en OC Ean he or eS ree Ee 10.7 4.0 .4280 
Sa One OY Ot ree eR rece oncis alts ing Coco esi aa ees 11.7 3.8 .4446 

Py Fane ypaluay geek ae eee cestcnct oe a oea ete o kee see ald Oe 135 422) 25670 

IRGAIS? Aa he Ga. gh tactes Wage ete ean eR ee Oe 218.3 8.3299 

Coniposite: Test. woe are Aenea ena ced heel Sat 
Compiutedtirommdailyarests as eee eee 3.8 

SHORTHORN—ROSE 3RD. 

Lbs: Lbs. 
milk. Test. fat. 

ily ae bree anilcinoStc. a-ha eee eee 30.9 3.5 1:°0815 
SSI Oars ktata Renee pent ety ace meee ee ae LOR? S27 Se o564: 
SE ANCA 2 ite, 2 eee ez, oe PR Od ees ode ae, a 9.1" S25) salls5 

a Io nao ahha gee Maree Dene erie ee SNM are ees, on eT Aa. 10:6 350-2380 
ees TRO ONU Tote eke es he seen Sty son Reach eee Oa get ne 10.8 4.9 .5292 
SAIS five es, eee eters) 3 ve Mela la ae reece eee a 8.6 3.1 .2666 

ti QIAO HAI Ae elke. echt ieea nis ahe ee 11.5 S329 23680 
—=MOO IM» eho tise Seay Sie Ee Cue eR ne 10.5 4.2 .4410 
STMT SUNG I rats a Ae ayers 8 et ed eee SEE 10.6 4.0 .4240 

it: i= TOTAL the ey Rete ae eee ee Mae Sia lt 3534 
=O OM sate Shake cee ele Venter CA ae RE 9-8" 328m amomee 
——— IL SINS Mawes ae ge oT aes eee, ae arn oe 10e8) 323 Seep o4 

en Da TIMONIUM S 4 eee nes nee eh A 8S eee re oe ee 12.9 3.4 .4386 
= TOOM Netra eke cle MN Nae aon ae oe 11.2 3.8 -4256 
este eee een werent aie Maung e ey hb eres 11.2 328" 4256 

Ee 25MM OPMEN Oe Se A een ee ey ede ee, SS 12.8 93.1 eases 
= IMO OMe see ieasvek ayer tse Cee ee Seer epiag eee nes eee 0 32 See aso 
STING pL Says onl ites Saree en el Re aera 11 4.42.8 7 e392 

< 24 OT bn oem ee Eee cre Ri cee 14:0) Seles 0 

LOCALS <nt vie Sei kek te gies pee oe eRe 229.8 8.2432 
ComPOslGE ESES: <i arent cee ane Oa ae re 
Computed from daily tests CPC CC. 8 CLICT OO) OF CRO ich CR CACraro 

‘ 
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GUERNSEY. 
Lbs. Lbs. 

MARY MARSHALL. milk. Test. fat. 

NGO ence Meee ae een heen. GN AS tere eae vistas 6s 8.8 6PE .5368 
SONICS ME og ae ry ora Spr Ren Red 8.4 5.4 .4536 

i tera @ Tate nena en Sets en Se eg eee aes sake hls 1OROT Or .5450 
=== NOLOWIL 5. acer a cae tales ims cesar eee Cee cay RA a S025 OL 5002 
=F allel MUG SC ec pte eee Sheet nr RN Coat er aaa eS 8.2 5.8 .4756 

GSM OI Ores se tg Tete oe ve hee tn, «oy wenn Wie 5.4 .5940 
hh OME MOE SPDT yl oe cas Meee 6 ined Sus (Sees: 7.8) (5.10 “4446 
STAN ee WA meee Scr ete Ran ites. « 8.0 5.4. .4320 
FAs naVop anWOl Cray Gy gins ene eee MARR SLA a ic tieteh ACRRRORAN Seo NOESes OA OOO 
=— OOM eN cere argh eas etre akinsay rele dota (oye (0) # SAO) 
STING Spee anh 1s Ga ee Cine AE ad Coes on ee Su 52o8 4495 

RS TORENT TEP ea eee Ee oe. Sn ian es Siang tpn le wie 10.65 25.4)" >. 8124 
ANG LOIAN 5 ose a Are ict AANA SE Cee con aan 8.5) 623 55355 
STOUT NB Nee ace ce Seek aCe eee ee ee eee ee RRA tebe one AOA 
JAE anon era hia sie oy eee een os hee ea RO can cee eA ec ane LOSS As ORO 202 

STaNOVOhM hs See lea eae oe aR en hg oR tee a A (ed Ba Vea 
STI Ona Reena a Me eee tity eA ete SS OFS) eo} ets 

Al) =SnakOie ahh aver ac pa eens = Eco Sa aan eee OES Ct tc ee tee 10.4 5.1 .5304 
Sel OT Gy END ge tetas ne oie os ap eiisl ce RRR MS a 8.5 5.7 .4845 
peg Tl Ollnitigen eg se acs erase iin Conte ico Sie Melon ay 8.7 5.4 .4698 

PANT) OMEN OME SiRciRe ae rete nite, ei For MeN eee OKA ono sou20 

AUCH S RES eT as ahs En) Bs rs Sage PR RET A 190.9 10.5212 
eran einitemt ar bey aren een ee ent yen .. ore en bee Ae (ayaa 
Composite testrandiresultine fate. \ 2. - eee 5.4—10.3086 

Lbs. Lbs. 
MEDORA FERN. raabllkes AMES Egy 182i ee 

AO Ole eee EA oN aay pecans Cue te 2 Dea SU 7Au 
SS sANfell MU. A Se Re EE Oe ae ec a(n a a No Cal Ae 2982 

My TINO TAIN ORS. ad ay Ries Aedes Ye layed cS, Spee ts eae vege MOL 2 Bie ee 494 
—SmOPOHG,; A ee Ne ER EN gr te RN 6.4- 5:47 .3456 
HS MiNGA oll), 5) SNIP Nee a ore ne A ate he ether by ng ae 5.4 4.8 .2592 
Gata Ropes stated ct, meter te ee oe 9.4 5.6 .5264 
ZS TOY ONAN: A" eo ee Meee oF etre ee Ser Re. Serhan ee PB Bie el }st0 
Said lil Gee RS eee tah oo eae ON tyler 3 Sod re TORR Se .2370 
Thiel Onc aahin ere Calas eee ee a eR ee Red ee area? Sas, (0) Akar) 
OOM ECR en ofct Sa Ste erste ohn nak teh, fsce, yep Nee. 5. 4.8 .2400 
HAUGAN tin AY aly ee Fare haa Ch CN a Orcs tube 8.5 4.6 .3910 

Ia ntONeral KOA OE sey 2d. ee witha aed Mag ciate Seine et TE Bots), ZA, 
SSTOOKONAl Soe 98 Bien cote: cee th Lene Leics Mee corm ke 4.7 3.6 .1692 
SS ATUICA MLE 5, ue PERS co a OE a ae eked ah Re 7.3 4.5 .3285 

A FTN Letina Bees a oer Ret See sey olden dol hate. om Rhee nskio ee es al aa) 3 abel, 
SOG Oni! Z Ay O OMe Ocha tN Sac TORE ET ten eRe 2.3 3.6 .0828 
SHS ils at} Gases ciple GEMM Gate AE CIO Perd Chem caceicscre a 8.8. 4.0 .3520 

2 (VIN T meets eRcls che oe ap aA heceec Me ete Caper 9. 5.2  .4680 
SS NGOS Aan ene Serre NE ps eae cay ie ae no milk. 
ETM eats Pee Aes RFR SRA be OY oR aye fete habeas WO “Wes sey) 
AAS Sani Guriabh elas sane, Sas rng ahdanes Aieceaetche SROni an mean ec aaa 10.7 4.2 .4494 

plo tal seme mee crs vrai aren ch cs ats tees ae 146.8 6.7072 
PERE Ee OG ta ee NE Aa ey anid ae Had Sn wie AMO 
Composite test andwesultine fat! 0.5. us shen 4 .6—6.7528 
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VARIATION IN TESTS OF MILK. 

PROCRIS OF PAXTANG. 

AAS INOOM, 0 thy week tne teeta ene. Sah ode en oS Slots op aids 
oth OLUGS epemaen ie, Prensa ement tos, woe dn Re eRe eros Miehie ty 2 ata 

g Wie—=Srrakopmalmhalietiny af eal ear amean i lNesfinst, tele Alans Bere ee 
P= TIOOM CM vt en epane rh OE eT Te eect iie: aie wae 
SEEN ea Iate Yay stags ake roy chia teen atet stones fh, 3's 

Gp AAI aS eo eye ea eh vere NR he Moyet ss 
Pe AKOXEMIL sis oy oneal od Sune TeeG cae Dect Rune Sieeneee 
SE VIAN ite SSUES SP Rc eT ORCAS ORE any ORC ee Oa ca 

a NG TORR orale aca ear RONG ke CORR ae ANP a 
TREN EG Ne let et I a COE A 

RSI ee eee Pee ereiie wlan twee Pe! aL svn hieloks aE 

Ee TLO OMEN ET cet Mune ee EM ohne ara tt 
Soi i Iyanoht Erie UPa at 8 Cas Sn Sea ee 

SET Gp. nt sila otek PO Sere Px cr Os ar'cGage ein ldoteen a % 
Dil =—saaConpoub Nees Garey rine Ae ned GeO OARaoR toes (a NCR, aie are 

AP GNtey acdsee CAEL ai ae eee Pea Ee ae 

TBE i(SLsr a1, ZW ER MES eR Ee et a 
Composite testand resulting fat. .-............ 

VEGA. 

BECO, ES OY Si MOR ek ind c RNY. ol 
See AI a re to Tce uae Oe Ma ese sk le eget «2.2 

ENO OM ew acetates TE Or a tee a aes ois nas 
Sarna) NIN gge ee ney Be cease oe BOR ca ee eee 

SATO OI S «5 (her ae Oe Oke fe er sie 
SEEN pet ye ag a ie ON AORN aa aes IS St 

ee OSE NE Oh Re REARS hoe Ree ete ce ee 
Besa IV MA ie Pe Pe cat Yen (Lue shee clae eee oak 

OTE Ly. eee RIOR foe ay Roto a eae boa 
SE gultod MG 2S Benes Sn eyo gO ae ro aS ASS 

ae AOC Abeer sheets Macnee oct = Meds LS 
STAM Se itt t tee Seat otal tay toe saute ae ae ee 4 apeie, s 

4D yoepst lt oe. su Rana oe Se PP IED WG Ae BR oe Pane 

Dash dah o[25a io (2 a neg eee, WAN MNS SR A a eR 
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Lbs. 
Mest. tate 

6.6 8052 
AMY 53854 
3.8 .4484 
Dd, Gb uabA32 
Seon mona 
4.8 5616 
Nae 5130 
2.8 1988 
4. 5160 
6.9 6624 
5/8 .4408 
4. 4640 
52 5096 
4.3 3784 
4.3 5160 
6. 5760 
Al6r 123956 
Dales ma Oeiie: 
Pe EUG 
4.8 4080 
4.8 4992 

10.2827 

4.87 
4.9—10.3537 

Lbs. 
Teste. etait 

AM ie Oey) 
Br POL 
4.4 .4488 
Hele O29 
4. . 2480 
Pd (PA0) 
6. .4560 
AT Se oLO2 
ep .5050 
AA e. 2992 
4.2 .2940 
AOA Men Geo! 
A6.73036 
5 Stay se ks) 
4°6 | .4554 
5. .3500 
4.2. .2940 
4.8 .4464 
AM. 22788 
A oo luhiG 
4.8 .4944 

7.8262 

4.61 
4.6——7.8016 
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CASSIOPIA. Lbs. Lbs. 
Date milks “West. state 
ANGE TAR MOOM ys gota nttapee a eerey veneers Ck eC eee ONS 249) 5292 

SUNN re os Warg lea oe eee en nec tat clea, Cer ee, NEE i) Spe) eae as ayIl(0) 
‘ | Wis ra @KO) dual Saggehs Sai RPE Aum Oa Red AR ny Seem OE SER poo 2 AS Ose 

SIN © I sys memes a erie sey eee nee Ped de aie Sen een Torre Cn) all 8 aus 
ea NCA peers Meee eiatae, by cacmee a tates eb hws oeeree Om) 4.16) S37sit 

3 Gs aAKOK Sabha eae ee Prenrec en et Celio cher aes MMC a Bie ake PIG] 458 oo gs 
== TOOT, aU WIE aCcic, tut at en cncPEhS tena EMAL e ato mea ee 9:9 5.0  .4950 
oS SOL nes ay Sraeaene Socks Stet OUR Ree ee (x0. 334, E2550 

a (=I OTT Osh stcecd se alee narireke eis aes oot ore ee 1451-523) SA 
oa GLO MM ns ee ero icc PAREN ET RCE RTC To oe-tial Gi okt 9.5 4.8 .4560 
SMILS ING epee atte eee Rete rche Meas ones pean ite Me Qe27 42 . 3680 

TS mMonmnime neat Cio: Stoke a be hone OR Ito Ca eee 1272) 2328) 4656 
== MOOI wishes Rie eek Sue Lene ono hone sane eee nee 929) AG) S458: 
agg? 00124) 00 em APs ete OSPR Osi asl CAMS Rae, Och hn emhoue 973. 4. .3720 

+ 19 = =nTOTMIN Ges ts. 1. cee ede cine oO ee aes Me 12). 7 23.8 | 24826 
ress 010\ 00 Mee eaten Cater ME CATTERY OP oho Gas. Ses AE 9.9 4.5 4455 
S— TRUS Us gti Dae ee eon ete Reon ere came 950) Ae . 3800 

a 20-=MMOrMIns Ghost SE Mee eke ee eee aes 12.7: “329 7 24953 
SIA OM sos rede OUT ae 8 aR ee ea SRE ee 9.4:04:2> 8948 
STUNG de. Pages a aey Seagal eich ee oer 10.2 4.2 .4284 

s PATA OPM saves eae ee OO Oar t1.9 4.35 eeoMley 

Bo fea sie. et aa, 2 ora aac ga Aa) oc Non 220. 9.5534 
Perk cent, fat) tic etre eae ee oe ene ema meres le eae 4.34 
Composite testandimresultimo states sie ere 4.35—9 .57 

INCREASE IN RICHNESS WITH ADVANCE OF LACTATION PERIOD. 

For the six months’ test every one of the fifty cows made a gain in 

richness of milk incident to the advance of lactation period. By aver- 

aging the four weekly composite tests for each cow for the first and last 

month we have a fair basis for determining this gain without having to con- 

tend with the fluctuations from week to week caused by things seen and 

unseen. 

Comparing these averages for the months of May and October, we find 

that every cow gained, from the Guernsey, Cassiopia, with a gain of only .196, 

to Queen, the Polled Jersey, with a gain of 2.01%. The average gain for 

the five cows of the different breeds was as follows: French Canadian 1.07, 
Jerseys 1.05, Polled Jerseys .90, Shorthorn .87, Guernseys .85, Brown Swiss 

.7, Red Polled .65, Ayrshire .57, Holstein .48, Dutch Belted .39; the case of 

Cassiopia was an exceptiorial one. Her average test for May was 4.34, June 

3.99, July 4.12, August 4.36, September 4.71 and October 4.44, the gain 

being steady from June to October, but low for October. 

Of the fifty cows, twenty-eight tested higher each month of the six 

than for the preceding month; eleven cows spoiled their progression by aver- 

aging lower for some one month than for a preceding month. Of these 

eleven, six dropped off during July, two during June and one each for 

August, September and October. 

Six of the fifty cows were off an average test for two months of the six, 

and the remaining five cows were high for just one month out of the six 



VARIATION IN TESTS OF MILK. 165 

(so as to spoil the progression) or else were mixed too badly to show any 

attempt at a progression. 
As most of the drops for a month or two came in the months which 

were excessively hot and the cows known to be very uncomfortable from 

heat, it is reasonable to attribute most of these drops to this cause. 

Considering that, with a few exceptions, all the cows in the test had 

calved within two months of the opening, which would bring them six to 

eight months in lactation at the close, a natural conclusion from the data 

here given would be that: with cows calving in spring and stabled through 

summer, the per cent. of fat increases as the period of lactation advances. 

RELATION OF TEST TO PROFITABLE BUTTER PRODUCTION. 

One of the most valuable things to be learned from this test is the very 

wide difference in the performance of individuals of the same breed. If five 

individuals of each of these breeds, gotten together in most cases after con- 

siderable search and pretty careful selection among the available animals 

by men supposed to be good judges, show such a great range in earning 

capacity as we find here, what must be the case in the herds of even our 

most itelligent farmers who have been too busy or too indifferent to apply 

the test and scales to the individuals of their herds. 
The following tabulation gives the best and poorest cow, from the 

standpoint of profit on butterfat, in each breed, with the number of position, 

average fat test, cost of feed, and net profit: 
Cost 

Breed. Cow. No. Test. feed. Profit: 

(Guyemiscey .. v0. «Mary Marshall... 6.0." 3 1 5.36 $29.16 $59.40 
MedorajRern® 2.00.72 3: 43) 4°36 24.36 291-36 

Werteye ei IR GiTMTOSERA Bond tate Ao eke Ae A564. 26280 507-25 
Rexatiasy > cctoe cles fue ear te 29 3.98 25.48 38.52 

AU sao 1th ee BSCS yl Sty ge..  ehert cy tes Se &. 3:59)" 28557. 46.07 
adie lorax: sos. cie oe 28° 3.4 27.68 38.70 

GS bettiie nee sae IS CAUUD YG Dik sotst ticle steht <epeto sate 6 3.42 32.65 49.35 
TNO eerie: om Seek lay oa nag 33 3.25 34.11 36.60 

Red Polled... -. Man lower onyetrts es ccs BEE ty Pasy(te) © el) 
EET YSUG Se crete es ecee Mee AVM Te OSiy 2 alog mrelerad 

Baowarswiss.. ~.)) Belle T 26 goed 0 she eke 19 4.09 28.38 41.23 
INTC OLDEN. W crane ec eros 42 3.25 29.18 30.35 

Brench- Canadian “Denise 27/404. .0 54. nae ss 21 4.038 23.52 40.64 
Was oOucheuterue rir Ae TSrOM veel SiOSmn 2204 

NHOTGUIOEMs 14.4. IMUISEEMolily aces ocparcter ne eecannor Lo Sry S236) F235 301 
DEON D Nae OI es nee te Oe 44 3.43 32.38 28.80 

Bolledmllerseyea- er a LOUGCEIe cicenet ain tence eee se: 16 5.68 23.60 42.89 
IVa WALI Pechade, ec we rey damarerdes 37. 64.38 23.83 33.20 
@nistinarlettiout) see Stripper. 

Distenebeltediaa, BelleioiiW ema 23s 7h oe Ble Id) 262938) 738202 
Fal LOLS TAI) ONE, eee aL ert 50) 3,09; 124.1%) - 1 Ag 

It is interesting to notice that in every instance the most profitable cow 

tested high (for her breed) and the least profitable one low. Is not this 

significant? In several breeds the richness of milk in fat for the five cows 
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is graded just in order to their position in point of profit. Notice the 

Jersevs in the order of their profit from highest to lowest. The tests run: 

5.64: 4.74: 4.4: 4.27: 3.98. The Brown Swiss: 4.09; 3.8; 3.61; 3.45: 3.25. 

_In nearly ail the breeds this same uniform progression in richness corres- 

ponding with profit holds good, with slight irregularities in some. 

RESULTS OF TEST. 

The awards in the test were made as follows: For greatest net profit 

on estimated butter, to the Guernseys by $4.66. For greatest net profit on 

churned butter, to the Guernseys by $5.86. ‘ For greatest profit on total 

milk-solids, to the Holsteins by $26.44. For greatest profit on total milk- 

solids and gain in live weight, to the Holsteins by $31.63. 

ESTIMATED 
BUTTER FAT. BUTTER. 

(I.) oS Sey 
Lbs. Per 
milk. cent. Lbs. Lbs: Walue 

Guernsey Sir. cio saa eo een oe 27127.6 4.6 1248.1 1468.3 $367.07 
A GRSC VIR Rice ae ecto eS cic 269871 4°58 1234.9. 1452-8 363220 
Amrslire: oe. bom vee er aos Roe eae OR er 1a 1219.4 1434.6 358.65 
Hliolsteinet. © oe Ba oss on 3920082 3225" 127558. ele Ome somes 
eds Polledi i. s. vss eso ae 2869459) 63) 98e Mas aiSs4AS Romeo 
Brown Swiss 9.) esse ok ec 0089226) 9316s LL23 Il S32 te sess Ome 
Breneh Canadian. «00... fence 4OOLe te soe 99 O84 sia il Siva SO meee 
Sioutlhe@nies eae oe ian acne SUS85V6583 5% WS8e8r S39 cOessdeoe 
Poaliled) Werseyy fut. es Cah a2 sees 20328..8)° 4.66 ~948°3) Tilo'6 S278n00 
Dutch Belted sen mesg ce ase 24893.5 3.4 847.5 997.0 249.26 

ESTIMATED 
BUTTER. TOTAL SOLIDS. 

(II.) Cost of Net Per . 
Feed. Profit cent. bs)” *Valuer Prone 

on butter. 

Guernseys........... $136.99 $230.08 13.9 3775.0 $339.75 $202.76 
ELSeV Ase eee ee Wits. 2257427 329" SaiOnon 339e30ReZOieoae 

Aytshire.. 2.0. .~.. 10140298 217369 "12°96 418573376 68" 2aaeee 
olstein= ae ce 6469 8210256 1220) 7 A 4A2Z36 A426 Soe Gomes 

Red! Polleds ie 2002 18803) NOT SOM 3 Te Siriisewen oo 3O Ot a2 Olea 
Brown Swiss)......... 147%526: US83708) “12.7 394309)" 354595 2omeeo 
French'Canadian..... 113.10 176.34 13-3 3287.4 295-86. 18276 
Shorthonmiee eee oe. 62-125 1722840 712-8) A 0864Gar S670) 20 oman 

Roltedpiierseyenner no. LOOT. M6944 139 e283: 254 8o le aes 

Dutch Belted?) 0.) 132532) PUl6e94. 1223) 306655." 275. 98 lasso 

The gain in live weight during the test for the different breeds was as 

follows: Shorthorns 802 pounds; Holsteins 391; Dutch Belted 376; Red 

Polled 349; French Canadian 288; Polled Jersey 275; Ayrshire 218; Brown 

Swiss 198; Guernsey 195; Jersey 189. 

Every one of the fifty cows entering the test May Ist came through 

the six months’ trial in good condition, nearly all having gained a little in 
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weight (some of the more beefy ones gaining considerable as is indicated by 

the best gains). 

A tabulation of results of this test combining the production of butter- 

fat and solids not fat has been made at what may be called farmers’ prices, 

that is, the net price of butter to the creamery patron plus feeding value of 

skim milk. For the months during which the test was conducted (May 1 to 

November 1) 16c. is taken as this value of butter, and by a sort of established 

rule among experimenters and writers, 2c. per pound for solids not fat, or 

about 18c. per 100 pounds of average skim milk. 

The following table shows the standing of the herds on this very prac- 

tical basis: 
Value 

Value solids 
butter at not fat. Total Cost of Net 

Breed. 16c lb. 2c lb. / credit. feed. Profit. 

Guernseys...............>.- $234.93 $50.54 $285.47 $136.99 $148.48 
JAS VARS) OUI ea eek a oe cokes Pee aa P20ROS DOEoD eess oor L40R98) | Lares 
PSGS Ce, crit eat oto tios DoD PAO HORS Oe Z2e209ee Lets Lae 
laiGlISe Sih ah eA eer ae eee ree re een 240.16 69.34 309.50 164.69 144.81 
RedpRolleds: 2. i. oe eee pee 214793) 52.64. 267.51 138.03) “12954 
BGOWINOWISS ee era eo Lot oteaa DA AI Oe oTeSen La 26 em at 
rench-Canadian..%..\.. 2222 6.. USS 2oee ORO azole om ls) Om Lsia2 0 
STevOy cli] a On cia ae ROR MPPSN ted see ilge DIARZASE HS Obumeiosco 162 129 i ey 

POMC RELSEY. cs se Sos jave avs ss Wise oOpeoveOieclomlicn VOOR a. T0Gsn0 
duet Belted. ss. 6.6. ii hs ces 5 2 159.52 44.38 203.90 132.32 71.58 

“All that is great in man comes through 

work; and civilization is its product.” 

—Samuel Smiles. 
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BREEDS OF COWS; VIEWS ON THE BUILDING UP OF 
A DAIRY HERD. 

BY PROF. S. M. TRACY, FORMERLY DIRECTOR MISSISSIPPI 

AGRICULTURAL EXPERIMENT STATION. 

Biloxi, Miss. 

The article that follows is a brief review of the qualities of the leading 

breeds of dairy cattle and suggestions in regard to herd management, 

comprising a part of farmers’ bulletin No. 151, recently issued by the 

U. S. Department of Agriculture. Its writer and purpose are well set 

forth in this paragraph recommending its publication by the bureau: 

“The bulletin was prepared by Prof. S. M. Tracy, formerly director 

of the Mississippi Agricultural Experiment Station, as the result of twenty 

years’ residence, experience and observation in Mississippi, with particular 

reference to Southern conditions and needs. The aim has been to give 
simple directions for the encouragement and information of those to whom 

the care of cows and their products is comparatively new, as is the case in 

the region for which the bulletin has been specially prepared.”’ 

While the report as a whole has special reference to dairying in the 

southern states, the selection that is here given has its field of application 

everywhere, and is full of helpful, practical suggestions to every reader. 
The illustrations with this article show splendid types of Ayrshire, 

Devon Holstein, Brown Swiss and Dutch Belted cows, while numerous 

views of noted cows of all prominent breeds appear in the experiment 

station reports elsewhere—notable examples of what has been accom- 

plished up to the moment, and the best of guides for the dairying— 

the higher order of dairying—of the future: 

BREEDS OF COWS. 

The best cow for any dairy is the one which will give the greatest 

profit. To which one of the so-called dairy breeds this cow will belong de- 

pends or the location, the character of the pastures, the care given to the 

herd, and whether the product to be marketed is milk, butter or cheese. 

The dairyman who depends wholly on the sale of milk may find it more 

profitable to keep a different breed from the one he would select were he 

making butter or cheese, while, if he wishes to produce beef and also a 
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moderate amount of milk or butter, a still different breed may be better 

adapted to his purpose. Many swine raisers claim that there is ‘‘more in the 

feed than in the breed’’, but this is not true of cattle. The best breed for 

milk or butter is never the best for beef. 

The more common breeds for dairy purposes are the Jerseys, Ayr- 

shires, Guernseys, Holstein-Friesians, Devons and milking strains of Short- 

horns, though Dutch Belted, Brown Swiss, and a few other breeds have 

their admirers among dairymen. 

THE JERSEYS. 

The Jerseys, formerly known as Alderneys, are in this country the 

most common breed, where cows are kept for strictly dairy purposes, and 

with no regard for beef qualities. The cows are small, generally weigh- 

ing below 1,000 pounds, usually rather angular in outline, nervous, good 

feeders, and producing liberal yields of very rich milk. For genera- 

tions they have been bred exclusively for the production of butter. Their 

milk is usually very rich, that from a large number of cows tested at various 

experiment stations, as reported by Professor Woll, averaging 5.4 per cent 

of butter fat, and those at the Columbian Exposition averaging 4.88 per 

cent. They are such persistent milkers that it is sometimes difficult to 

dry them off between calves, and the records of many herds show an average 

yield of over 5,000 pounds of milk per cow per year. Records of individual 

cows show much larger yields, some running as high as 10,000 to 12,000 

pounds, and there are two well authenticated records of cows which have 

produced over 16,000 pounds of milk within twelve months. That the 

milk of Jersey cows is rich in. butter fat is shown by the fact that many 

herds produce an average annual yield of over 300 pounds of butter per 

cow. Herds averaging 400 pounds per cow are not uncommon, while 

single animals have produced more than double that amount within the 

same time. Jerseys are more numerous than cows of any other single breed 

in the South, and many of the native cattle in that region show a strong 

mixture of Jersey blood. 

Tue AYRSHIRES. 

Ayrshires resemble Jerseys to a considerable extent, and are very 

popular in the dairy sections of Canada and the Northeastern states, 

though not common in the South. The cows are rather small in size, 

seldom weighing more than 1,000 pounds each, but are good milk pro- 

ducers, 5,000 pounds of milk per year being a common yield. One noted 

herd, averaging 14 cows in milk, has a record of an average product of 6,407 

pounds of milk per year for each cow for nineteen years. In another case 

19 cows averaged 6,956 pounds in one year, and in numerous instances 

single cows have given from 10,000 to 12,000 pounds. The milk is some- 

what above the average in quality, though not so rich as that from the Jer- 

seys. Woll gives the average fat content as 3.6 per cent. while the New 
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York (Geneva) Experiment Station gives it as 3.57 per cent. The cows are 

not as gentle as are the Jerseys and Holsteins, but are more active, better 

‘rustlers,’ will live on poorer feed, and will find grazing on rougher pastures. 

Steers and dry cows fatten readily, and, though small, make excellent beef. 

THE Ho.stTEIN-FRIESIANS. 

The Holstein-Friesians, though one of the oldest of the dairy breeds 

in Europe, are of comparatively recent introduction into this country, 

and are giving excellent satisfaction wherever they are handled 

GLADYS DRUMMOND—TYPICAL AYRSHIRE COW. 

Owned by J. F. Converse, Woodville, N. Y. Has Won Several Prizes in the Ring. 

under proper conditions. They need luxuriant pastures, rich feed and 

good care to make them succeed well, and are likely to be disappointing 

when they are not given the best of feed and attention. The cows 

are large, weighing from 1,000 to 1,400 pounds, and are irregularly 

marked with black and white. They are very gentle and easy to handle. 

They fatten quickly at any age, and so are readily turned into beef when 

past their usefulness in the dairy. The calves are large and strong, and the 

surplus males always bring good prices as veal, or they may be made irto 

profitable steers. The cows yield enormous quantities of milk, sometimes 
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averaging per month an amount equal to their own weight, for ten or twelve 

successive months. 

Although the quantity of milk produced is far beyond that from most 

other breeds, its quality is usually poor, and in some cases has been below 

the standard fixed by state or municipal laws. The milk is usually lighter 

colored than that of the Jerseys, even when fairly rich, and those who have 

been accustomed to milk of a richer appearance sometimes object to buy- 

ing it on account of the absence of color, which gives an impression of poorer 

quality. Many individual cows, however, produce milk of excellent qual- 

ity, and there are records of cows which have yielded as muchas 25 pounds 

of butter in a week. 

THE DEVONS. 

Devons are very popular in many localities, especially where the 

production of milk and butter is not the sole object for which the ani- 

mals are kept. The cows are of good size, averaging perhaps 1,000 . 

pounds in weight. They are good rangers, quick and active, but very 

docile, easily handled, and fair but usually not persistent milkers. The 

milk, however, is unusually rich in quality, the tests reported by Professor ° 

Woll averaging 4.6 per cent. of butter fat, while tests of 72 animals reported 

by the New York Experiment Station averaged 4.15 per cent. Some 

families of the Devons contain heavy milkers, yields of 5,000 pounds per 

year being not uncommon. Where it is desired to combine beef production 

with dairving the Devons are very satisfactory, as the calves grow rapidly 

and the steers fatten very quickly. It is important to note that Devons 

have been sucessfully introduced in different parts of the South, and have 

shown their value in improving the common stock of the country for both 

milk and meat. The steers make better work oxen than those of any other 

breed. 

THE SHORTHORNS. 

While the Shorthorns are usually regarded as a beef breed, there 

are many good milkers among them, and the “milking strains’’ are 

favorites where the production of beef is the main object, and at the 

same time a good yield of milk and butter is desired. Individual cows 

of this breed have been known to produce 10,000 to 12,000 pounds of 

milk in a season, and entire herds have averaged from 6,506 to 7,500 pounds. 

The milk is of good quality and creams easily, though the butter is usually 

pale in color. At the Columbian Exposition test the Shorthorn milk av- 

eraged 3.64 per cent. of butter fat, while the report of Prof. Woll gives the 

average as 3.97 per cent. These cattle are less common in the Gulf States 

than are those of the other breeds mentioned, and, where found, they have 

been raised almost exclusively for the production of beef, but it 1s not difficult 

to find there individuals and even large herds which are also profitable dairy 

—— seal 
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animals. This is particularly true of grade cows of this blood —the offspring 

of Shorthorn bulls from milking families. 

THE DUAL-PURPOSE COW. 

Though many attempts have been made to develop a breed of cattle 

profitable for both beef and milk, success in that direction has not yet 

been reached, and it seems more than probable that such a breed will 

never be secured. It is the natural tendency of every cow to use her 

¥ JENNIE MAY 7157—TYPICAL DEVON COW. 

Owned by Stockwell & Gifford, Sutton, Mass. 

surplus food either in growth and the accumulation of fat, or in the 

production of milk. Either of these tendencies may be greatly strengthened 

by intelligent breeding and selection, but no breed has ever been developed 

which excels in both beef and butter-making qualities, and improvement 

in either direction has usually been accompanied by a corresponding loss 

in the other. It is true that there are some breeds which make animals 

of fair size and which are also fair dairy animals, but they are only fair as 
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either. The best beef animals and the best milking animals have never 

been found in the same individuals or even in the same breed, and the 

cattle raiser who attempts to raise beef for a living and at the same time 

to make money by using his cows in a dairy, is almost sure to find one 

branch of his business unprofitable. A profitable beef animal is one 

thing, while a profitable dairy cow is something quite different. The 

man who expects to make his living from a dairy should select the 

breed which will give him the greatest amount of butter and milk from 

the smallest number of animals at the least cost. 

DAIRY BREEDS COMPARED. 

All breeds have admirers who point with pride to the large milk 

records made by their favorites. Each breed has its special good quali- 

ties as well as its peculiar weaknesses, and no one of them is best suited 

to all localities or to all branches of dairying. In breed tests made by the 

Maine, New York (Geneva), and New Jersey Experiment stations, the 

breeds tested have made averages which place them in the following order: 

1. As to yield of milk: Holstein, Shorthorn, Ayrshire, Guernsey 

Jersey, Devon. 

2. As to richness of milk: Jersey, Guernsey, Devon, Shorthorn, 

Ayrshire, Holstein. 

To summarize the matter of breeds: The Jerseys produce a large 

yield of rich milk and are good rustlers, but of little value for beef; the 

Ayrshires are good milk producers, will thrive on a poorer pasture than 

most others, and are easily fattened when wanted for beef; the Holstein- 

Friesians produce an immense yield of mill which is not rich, and are easily 

made into good beef, but require the best of care and an abundance of 

rich and succulent feed; the Devons produce a moderate amount of rich 

milk and are quickly made into good beef; the ‘milking strains’’ of Short- 

horns produce a good yield of milk which is of good quality, and can be 

turned into excellent beef at any time, but are not good rustlers and need 

the best of pastures to do well. Probably three-fourths of the pure-blooded 

cows now in the Gulf States are Jerseys. 

DAIRY HERD MANAGEMENT. 

Whatever breed may be chosen for the dairy or for any other purpose, 

the individual animals should be good of their kind. A good pure-bred 

animal is the best, but a poor specimen of any breed, no matter how good 

its pedigree, is worth less than a good scrub. 

Tue cows. The selection of animals for the foundation of a dairy herd 

is a matter which requires great care, judgment and experience. The best 

of feed and management cannot make a profitable cow of one which natur- 

ally gives only a small amount of thin milk. When one has unlimited means 

at his disposal, it is comparatively easy to buy cows which have established 
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records as heavy milkers, but that method is too expensive for the dairy- 

man who must depend on the sale of dairy products for his income. Under 

all ordinary circumstances it is better to begin by buying the best herd 

which can be afforded, and then to maintain and improve it by raising 

calves from the best cows and occasionally buying a cow which is known to 

be unusually good. As the herd increases beyond the desired limit, either 

by breeding or by purchase, the inferior cows should be sold, so that the 

quality of the herd as a whole will show a constant improvement. The 

HANNA MELCHIOR 43017—TYPICAL HOLSTEIN-FRIESIAN COW. 

‘Owned by Frank B. Fargo. Lake Mills. Wis. When four years and nine months of age—April and 
May, 1902—produced in four weeks official test, 1,980.09 pounds of milk, containing 59.577 
pounds fat. 

poorest cows in the herd should always be for sale at little more than their 

beef value, while the best should always be kept until their period of use- 

fulness is past. 

When it is not possible to purchase pure bloods, the first cows pur- 
chased should be good grades of the breed selected. None but good ani- 

mals should be purchased at any price, as a poor cow—one which will not 

yield at least 200 pounds of butter in a year, or its equivalent in milk—will 

little more than pay her board. A real lover of cattle (the only man who 
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will succeed as a dairyman) will not be satisfied without owning a few pure- 
bred and registered animals. 

THE BULL. In all cases the bull should be a pure-bred, and he should 

be selected from a family of good milkers. Usually it is better to buy a 

young bull, as one which has been raised on the place and has learned to know 

his master is much more easily handled than is a mature animal when brought 

to a strange place. When a good bull has been secured and has proved 

his merit, he should be kept as long as possible. He should always have 

kind and gentle treatment, but there should never be any question as to 

who is master. A ring should be put into his nose by the time he is a year 

old, and he should always be led by a strap or staff snapped into this ring. 

Whenever he is tied he should be fastened with a rope he cannot break, 

and all fences should be so high and strong that he will never attempt to 

go over or through them. When a young bull is handled properly he never 

learns his strength, and so will be handled with comparative safety, but 

success in a single unruly attempt will teach him a lesson he will never forget. 

Many bulls live to old age without showing any unpleasant temper, but one 

should never be trusted, as the older he becomes the greater is the liability 

to a sudden vicious outbreak. 

It is much better for both the health and temper of the bull to give 

him abundant exercise, either in a pasture or at work. When he can not 

have a pasture to himself it is good economy to use his surplus energy in do- 

ing useful work on a tread power. Such a power, of sufficient size to give 
him all needed exercise, costs little, and it is much better to have him do 

the churning, pumping, cutting hay and grinding feed than to have him 

waste his time and strength tearing up the ground or attempting to get 

out of his lot, or to become lazy and vicious standing in his stable. While 

it is not often good practice to keep him in the pasture with the cows, he 

should be kept in their sight as much as possible, and in the same stable 

at night. 

WHEN COWS SHOULD “COME FRESH”’. Whether cows.should be bred to 

drop their calves in the fall or in the spring depends largely on how the 

marketing is to be done. Milk and butter usually bring better prices in 

winter than in summer, and when such products are disposed of at whole- 

sale it is better to have the larger supply when prices are highest, but when 

one sells at retail to regular customers he must arrange to have his supply 

nearly constant in order to hold his trade. 

A cow will give more milk and give it at a smaller cost when her calf 

is dropped in the fall than when she is ‘‘fresh’’ in the spring. When a cow 

“comes fresh”’ in the fall she is almost immediately put on her winter feed 

and will continue to give a liberal supply of milk until the spring grazing 

stimulates a renewed flow during the later months of her lactation period. 

Her dry period then comes in late summer, when prices are usually low, 

when stabling is uncomfortable, and when the handling and care of the 

milk is more troublesome than at any other time. Service in Decernber 
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or January will allow the cows to rest during the hottest and most trying 

months, when they give the smallest profits, and make them most produc- 

tive when prices are highest. 

“DRyING OFF’ cows. The cow should “go dry’’ a month to six weeks 

before she is expected to calve. Some cows are such persistent milkers 

that it is impossible to dry them off; but such cases are rare, and can usually 

be prevented if the young cow has the right treatment after her first calf. 

If she does not show a strong inclination to go dry when within two months 

of the time she is expected to drop a calf, her feed should be made as light 

NANCY 465—TYPICAL BROWN SWISS COW. 

Owned by E. M. Barton, Hinsdale, Ill. First prize cow in Brown Swiss Class at Minnesota, Wis- 
consin and Illinois state fairs in 1897, at Trans-Mississippi Exposition, Omaha, and Illinois 
and Wisconsin state fairs in 1898,at Minnesota and Wisconsin state fairs in 1899, and at 
lllinois state fair in 1901. Since this date Nancy dropped triplet calves. She has a twelve- 
mon h’s record of 9,925 pounds milk and 552 pounds butter. Nancy was dropped March lj, 1887; 
her weight is 1,400 pounds. 

as will keep her in fair flesh, she should be given little or no grain feed, and 

the milking should be done less thoroughly. Occasionally a cow will be found 

which will persist in giving milk through the entire gestation period, and 

in such cases. the only thing to be done during the last month is to milk 

her sufficiently to prevent the udder from becoming caked or inflamed. 

Any milking during that month beyond what is absolutely necessary for 

the health of the cow causes a strain on the vitality of the calf, is encouraging 
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a bad tendency, and should be avoided. On the other hand, if the young 

cow shows an inclination to go dry too soon, every effort should be made 

to prolong her milking period, which can usually be accomplished by giving 

her more succulent food and a moderate increase in her grain ration. With 

nearly ail cows the length of subsequent lactation periods is determined by 

the length of the first period, so it is of the greatest importance that the 

length of the first period be made as long as possible without crowding the 

second period too closely. 

Catves. The calf should never be allowed to suck its dam after the 

first day, and many dairymen never allow a calf to suck at all. Any cow 

which is worth keeping in a dairy secretes more milk than it is possible for 

TYPICAL DUTCH BELTED COW AND TWIN CALVES. 

Owned by S. A. F. Servin of ‘‘Valley Farm,’ Warwick, N. Y. The Valley Farm herd numbers 65 
, head and has a long record of prizes won at state fairs and other exhibitions, taking 41 first 

premiums and 26 seconds in 1901 alone. and winner of three championship cups for the three 
years successively shown. 1897, 1898 and 1901. Two cowstrom this herd. Belle of Warwick and 
Madeline, were leading cows of their breed at the Pan-American Model Dairy at Buffalo. The 
Dutch Belted cattle are native of Holland, though a distinct breed from the Holsteins. 

the young calf to use, and the sooner the cow and calf are separated the 

better for both. When the calf is taken away at once, and the milking is 

done by hand, the cow soon forgets her offspring and comes to regard the 

operation of being milked as the natural means of relief for her udder. She 

will ‘‘give down” her milk to the milker as readily as to the calf, the owner 

can be sure that the udder is completely drained at each milking, and there 

r 
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will be far less danger from sore teats or a caked bag than when the milker 

attempts to divide the milking between a headstrong calf and the pail. The 

calf should always be given the first milk which comes from the cow after 

it is dropped, but the younger it is when it has its first lesson in drinking 

from a pail, the easier it can be taught. At first, the milk should be given 

while it is fresh and warm, and, if it is unusually rich, it should be diluted 

with warm water. After the calf is two weeks old, a little sweet skim milk 

may be mixed with the fresh milk, and the amount may be gradually in- 

creased until the calf is a month old, when skim milk may be fed alone, 

though it should be fed warm until the calf begins eating other food. Scours 

and diarrhea are usually caused by overfeeding or by feeding milk which 

is too rich. 

The calf should be kept growing constantly from the time it is dropped 
until it has reached full size, and this should be done by the aid of all the. 

hay and roughage it can be induced to eat, and with only a small amount 

of grain. When the growth is made principally on hay and pasture, the 

calf may become very pot-bellied, but that is in no way objectionable, as 

a large belly indicates a large development of the digestive organs, and a 

stomach capable of holding and digesting a large amount of feed is an ab- 

solute necessity to every animal which is to become a profitable cow. 

If the dam is a grade cow of a small-sized breed and the calf is a male, 

it is often better to kill the calf as soon as it is dropped; also such pure-blood 

male calves as are not wanted forservice or forsale as breeders. Bull calves 

of the larger breeds are better worth keeping, at least until they can be 

made into veal, but the man who makes dairying his principal business will 

seldom find it profitable to raise and fatten steers. 

HEIFER CALVES Should be handled very often to keep them gentle, and 
frequent manipulation of the udder during the first pregnancy will do much 

to stimulate its development. This frequent handling of the udder is of 

no little importance, not only in securing its better development, but also 

to make the heifer so familiar with the operation that when her calf is 

dropped she will take the milking as a matter of course, and will not require 

to be ‘‘broken.’’ The heifer should be served so that she will drop her first 

calf when she is about two years old, as breeding when young will make 

a more productive cow than when the mating is delayed until another year. 

When the first calf is not dropped until the third year, one calf and one vear 

of milking are lost, and the heifer acquires a tendency to use her surplus feed 

in the laying on of fat instead of in the secretion of milk—a tendency which 

will be retained through life and which would have been avoided by earlier 

breeding. 



“7 have but one lamp by which my fect are 

guided, and that is the lamp of experience. I 

know no way of judging of the future but by 

the past.”—Patrick Henry. 

180 



COMMON AILMENTS OF COWS AND CALVES, AND 
THEIR TREATMENT. 

BY DR. A. H. HARTWIG, VETERINARIAN. 

Watertown, Wis. 

ACUTE INDIGESTION. 

Acute indigestion is the sudden cessation of digestion whether partial 

or complete, and just as soon as you get suspended digestion, fermentation 

and decomposition take place at once, evolution of gas is inevitable, and, 

unless relieved, serious results will follow. It is often fatal in from 20 

ninutes to 69 hours, but if the animal lives 24 hours, she will likely recover. 

Most ot the deaths ‘occur in the first 6 or 7 hours. 

Causes. Overloading of the paunch; cold, frosted or frost covered 

fodder; the feeding on pastures before the proper season; very hot or cold 

drinks, and external colds. improper feeding; a sudden change from dry 

to green food or from green to dry; new hay ingested to excess, especially 

if the animals drink a large quantity of water immediately after eating; 

eating the placenta, mouldy or decomposing food, and foreign bodies of all 
kinds. 

Symptoms. The animal keeps away from the manger; the back is 

arched upward, the limbs are gathered together, the coat becomes stairing 

and the animal expresses an anxious countenance; the ears and horns are 

alternately cold and hot; there are often chills and muscular tremblings; 

the appetite and rumination are suspended. The abdomen becomes in- 

flated and is especially prominent on the left side. The paunch is lifted 
by gases; its contents can only be felt by exerting strong pressure upon it, 

which sometimes produces a dull bruit. The movements of the paunch 

and its bruits are weakened and sometimes entirely suspended. Defeca- 

tions are rare; the fecal matters are harder and of a darker color than normal, 

and often enveloped in a thin crust; we may find them ring-streaked and 

leaving a putrid odor; they are sometimes covered with mucus and form 

clammy and shiny masses. When diarrhea exists, the excremerits 

are mixed with alimentary matters which have not at all been digested. 

181 
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The animal has slight colics, indicated by stamping and kicking towards the 

abdominal walls, frequently towards the flanks, and twitching the tail. 

TREATMENT. Submit the animal to a severe diet; such is always the 

first indication to follow, and it must be enforced as long as rumination is 

interrupted. 

Increase the thirst by giving salt freely, if the patient will not lick it, 

drinks with salt must be administered in order to induce her to drink water 

as much as possible. If there is constipation, or if defecations are infrequent. 

1 to 14 pounds of epsom salt and 2 drams of powdered ginger may be 

given in two quarts of warm water. In very urgent cases of bloating 

the trocar and cannula should not be spared in order to allow the gases 

to escape from the paunch. Where the peristaltic movements are want: 

ing, 3 drams of tincture of white helebore may be given. 

CHRONIC INDIGESTION. 

This is a functional derangement of the stomach; it comes on slowly and 

requires a long time to cure. During its existence it 1s not serious or danger- 

ous; that is in the ordinary case. It is very common in dairy cows, and 

there are three influences that operate to produce it. First, errors in feeding; 

second, changes in the gastric and other secretions; third, abnormalities 

affecting the movements of the stomach, such as cancerous and other 

growths. 

Symptoms. The animal usually has a capricious appetite, sometimes 

hungry, sometimes no appetite, an unnatural thirst, unnatural hunger for 

alkalies, will lick the walls and eat the mortar from between the bricks, eat 

large quantities of clay, etc.; this all shows a tendency to indigestion, hence 

the animal's desire to obtain alkali. The limit of their thirst is their capacity; 

they often turn up their upper lip in bad cases. As the disease runs on, the 

coat becomes stairing and rough, the animal thin and pot-bellied; there is 

palpitation of the heart. 

TREATMENT. Give a complete change in food. Grass is best if in 

season. When feeding grain have it ground and mix it with bran half and 

half; limit the water to one-half bucket four or five times daily and dissolve 

in each drink one-half teaspoonful of bicarbonate of soda. 

Then give the following: Arsenicum 1 dram; powdered gentian root 

13 ounce; powdered hydrastis 14 ounce; powdered nux vomica 1} ounce, 

powdered wood charcoal 2 ounces; mix and make into 12 powders. Give 

one in food morning and night until relieved. 

DYSENTERY OF THE NEWLY BORN CALF. 

This affection and pyemic polyarthritis are the most fatal diseases of 

young age. It is also observed in the foal, lamb, dog and cat. 

According to some of our most eminent authorities, it is so common in 

certain districts of Austria that in one region, in a total of 3,318 calves 1,196 
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have been affected by it, of which 1,152 (97 per cent.) died. In 1884, in 

the same districts, its mortality was 55 per cent. In general it is developed 

from the first to the third day following birth; after the fourth day it is much 

less frequent; young animals are often affected by it before having sucked; 

milk, therefore, has nothing to do with the development of the disease. 

Its exciting cause is evidently an infectious element yet unknown, which 

is contained in the excrements and is carried by them. \ 

The symptoms are almost similar in all species. The calf refuses to 
partake of food, it shows symptoms of restlessness, bellows and ejects, by 

Violent efforts, very soft diarrheic excrements which soon become liquid, 

whitish (mucous diarrhea), or mixed with clots of curdled milk (white 

dysentery); they are very often bloody; later, we notice continued and 

involuntary evacuations. The patients, which are exhausted remain con- 

stantly recumbent; at intervals they are subject to convulsions; the expired 

air has a fetid odor. The animals often die within twenty-four hours, 

sometimes within three days. In many cases all the calves of one stable 

will perish. Those which survive remain weak and sickly for a long 
time. 

TREATMENT. The prophylaxis consists in separation of the healthy 
from the sick animals, and disinfection of the premises as well as the genital 

canals of the females before and after parturition. The same disinfecting 

agents may be employed as are recommended for Epizootic. 

ABORTION. When dysentery of the calves exists in an enzootic state 

in a stable it is proper to place the cows with calves in an isolated and well- 

kept stable one or two months before parturition. Experience has taught 

that these means are much more efficient than medical treatment. 

The first indication of treatment is the administration of a2 light laxa: 

(one or two table spoonfuls of castor-oil); then give each calf . tive 

Tincture of Opium. drams 2 

Tannin and 

Salicylic acid—of each, drams 14 

Mix. 

Give in a pint of linseed tea every three hours until relieved. 

INFECTIOUS ABORTION OF THE COW. 

Epizooric ABORTION. 

There is scarcely a disease among dairy cows which brings about so 
great a loss to the owner as does epizootic abortion. 

So common is this trouble in the dairy districts of this country that 
the practicing veterinarian in these districts is almost daily confronted with 

these questions: 

What can I do for my cows, they are aborting one after another, and 

the production of milk from my herd is rapidly decreasing. The cows do 
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not thrive well after aborting, some continue to discharge a fetid substance 

from the genitals for a considerable length of time, and others will not breed, 

no matter how often they are served in their regular periods of heat. 

Can I do anything to stop the cows from aborting, or to prevent the 

disease from going through my entire herd? These complaints have be- 

come quite general in dairy districts. 

Epizoctic abortion has been known to exist permanently on some 
farms, and to cause for many years serious pecuniary loss. 

This enzootic or epizootic character of an accident which is usually 

produced by trivial causes, such as contusions, acute febrile diseases, cold, 

poisoning, ingestion of tainted or mouldy food, and unwholesome drinks, 

indicates that it is sometimes of an infectious nature. 

As long as its pathologic agent is not known, epizootic abortion must 

be classified in the group of specific diseases. 

The infection seems to be produced by a “stable miasma.’’ It has 

been demonstrated that the virulent agent exists in the discharge of the 

genital canals and in the foetal fluid; by the intermediation of these liquids 

healthy animals may be affected. By introducing into the vagina of healthy 

cows the vaginal mucus of a cow which had just aborted, abortion has been 

produced in from nine to twenty-one days after inoculation. 

Experience has sufficiently demonstrated that the disease is eminently 

contagious, and that it may be transmitted directly or by certain inter- 

mediaries through the vaginal discharge, litter, by persons who are charged 

with the care of the patient, by owners or veterinarians(after the extrac- 

tion of the placenta from an animal which has aborted) and even by breed- 

ing males. 
The transmission of the disease from a cow which has aborted to its 

immediate neighbors is the rule, and it is much favored by the existence, 

behind the animals, of a trench where the vaginal discharge and excrementi- 

tious matters accumulate. 

The causes to which the disease was formerly ascribed—tainted food, 

rainy years, bad quality of food, permanent stabling, close breeding, etc,— 

are but predisposing conditions. By weakening the organism they facilitate | 

the introduction and pullulation of the infectious matter. 

Epizootic abortion may establish itself in the best kept stables—a fact 

which proves that’ uncleanliness plays but a secondary etiological role. 

Nothing positive is as yet known as to its pathology. Itis very probable 

that the infectious agents penetrate into the womb through the vagina and 

as, like specific agents in other diseases, their pullulation in the foetal en- 

velopes determines sufficient alterations to lead to abortion. The process 

is, no doubt, propagated from the covering to the foetus, as the death of 

the latter seems to demonstrate antepartum in most cases of epizootic 

abortion. 
At the present time it is not known whether the virus may penetrate 

into the blood through the respiratory or intestinal tracts. Some authorities 
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consider the cause of abortion an infectious inflammation of the serous 

coating of the uterus. Others claim that the specific agent multiplies 

between the uterine mucous membrane and the chorion, that it does not 

exercise any noxious influence upon the fermer, but that it attacks the 

envelopes after each new conception; it would thus determine repeated 

abortions, and lead to sterility by communicating to the uterine secretion 

an acid reaction which is fatal to the spermatozoids. 

In the cow, abortion generally takes place from the third to the seventh 

month of gestation; the symptoms are: a redness of the vaginal mucous 

membrane, on which we frequently observe eruptions in the form of pimples, 

about the size of a millet seed, discharge from the vulva of a reddish liquid, 

and a lessening of the lacteal secretion, which acquires the consistency ot 

the colostrum. Three days after the appearance of the discharge the abortion 

takes place and gives rise only to insignificant general symptoms; the 

foetus is usually dead. Sometimes the mother suffers for a long time. She 
may become sterile. 

TREATMENT. 

The prophylaxis is very important. If once started it is impossible 
to prevent abortion; the medical agents are of no avail. 

We must, first of all, isolate the sick animals; it is advantageous to 

put the healthy cows at pasture, if grass is in season. It is also necessary 

to destroy the after-birth and the foetus, and thoroughly disinfect the stable 
in which the cows have aborted; whitewash the walls and give plenty of 
light in the stables. About the best agent to apply to the floor is air-slaked 

lime. Apply it once daily after cleansing, covering the entire floor with a 

thin coat. In addition to the above it is well to spray the entire stable 

with a solution of creolin or chloro-naptholium twice or three times a week. 

The cows which have aborted should not be allowed to retain the 

afterbirth; the same must be completely removed, and the uterus and 

vagina thoroughly cleansed by irrigating same with a tepid 1 to 5,000 solution 

of bichloride of mercury, using from 8 to 10 quarts of the solution onte daily 

until the disappearance of the vaginal discharge. This can best be done by 

means of a large fountain syringe, conducting the rubber tube by hand into 

the fundus of the organs. Until the vaginal discharge has entirely disap- 
peared, no cow should be used for breeding purposes. 

We may also increase the resistance of all the animals by means of food 
rich in nitrogen and by administration of iron tonics. 

Subcutaneous injections of a 2% solution of carbolic acid have been 

experimented with, which have given variable results. Theoretically, car- 
bolic acid seems to be inefficient; in the organism it is rapidly transformed 
into sulpho-phenic acid, which is without effect. 

In case of sterility, a change of bull may have a favorable influence; 

this has been explained by the constitutional condition of the progenitor; 
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it depends perhaps upon the fact that the male sometimes becomes an 

agent of transmission of the disease. 

MILK FEVER. 

This is a peculiar affection, especially prone to the best members of 

the dairy herd. It rarely occurs in cows with their first calves, and not 

often in old animals. From five to nine years appears to be the critical 

period. Well fed animals are more liable to the disease than those in poor 

condition. It generally occurs after an easy delivery, and rarely follows 

difficult labor or abortion. Usually it sets in within three days after 

parturition. 
SYMPTOMS, 

This disease is a form of paralysis associated with the process of par- 

turition. First there may be noticed a vacant stare of the eyes and slight 

twitching of the muscles; her gait becomes unsteady, gradually losing con- 

trol of her hind parts; staggering, she will finally fall to the ground, usually 

unable to rise. She will lie on her chest with her neck arched to one side 

‘ placing her muzzle upon her flank, her eyes become fixed and glassy, her 

respiration labored. She grates her teeth and expresses all evidences of 

being in great pain. A stage of stupor will follow the above in a short time 

and death ensues in from 6 to 12 hours, if not relieved. 

TREATMENT. 

Dissolve 24 drams of potassium iodide in a quart of water which has 

been previously boiled, and keep the solution as nearly as you can the 

temperature of the body blood. Then milk every drop of milk from the 

cow’s udder, and clean the udder with soap and water.- Then disinfect 

the udder and teats with a solution of zenoleum (1 teaspoonful to a pint 

of water). Then take a small glass funnel and attach to same a rubber 

hose about 5 feet long; affix to the end of this hose an ordinary milking 

tube, insert the milking tube into the teat and slowly pour in your solution, 

dividing it equally between the four teats. When this is done apply mas- 

sage to entire udder for 5 or 10 minutes every hour until the cow comes to 

her feet. Do not allow the calf to suck during the time the cow is being 

treated. 
If the cow is costive, remove the contents of the rectum by hand. In 

case of a weak heart, small doses of aromatic spirits of ammonia may be 

given with water every hour. Avoid large and bulky doses, or your patient 

may suffocate from same. !f your patient is not on her feet in 8 or 10 hours, 

the above udder injection dose may be repeated, but it is rarely necessary. 

This is practically the Schmidt treatment, and is almost a specific. About 

the best known prevention is to avoid high feeding before calving. 



BUILDING SILOS, GROWING THE CORN, AND MAKING 
; SILAGE. 

BY A. W. TROW, DAIRYMAN. 

Glenville, Minn. 

SILO AND SILAGE. 

To attain the best results the dairyman should have a silo, as by it the 
cows can be furnished with a palatable and succulent food the year round. 

All kinds of stock thrive on green grass and as silage has the same laxative 

and corrective qualities, it is equivalent to grass. By the use of silage stock 

may be kept in that healthy, sleek condition that cannot be otherwise 

obtained except when running on good summer pasture. In short, silage 

is grass in winter. 

The silo solves the problem of storing corn fodder. 

As corn fodder has come to be one of the surest and most productive 
of the forage crops that grow in the dairy belt, it has become necessary for 

us to seek the best and most convenient means of handling it. Its relia- 

bility and enormous yield renders it almost indispensible to those who would 
make a profitable production of milk on high priced lands. 

The advent of the corn binder, which has taken the place of the old 

hand corn knife, has solved the question of harvesting corn fodder. How- 

ever, there is yet an absence of any economical system of handling dry corn 

fodder in the barn in any form that brings it to the manger in a condition 

that is relished by the cow and consumed without waste. It is beyond the 

question of a doubt that for the feeding that must be done inside the barn 

the adoption of the silo is the only alternative. 

While young stock, sheep and horses, may be fed corn fodder in sheltered 

yards and on well sodded pastures where the refuse will be away from the 

buildings, the dairy cow must receive her feed in a comfortable barn. 

SILAGE AS A SUBSTITUTE FOR SOILING. 

Many of our farmers who farm on high priced lands have practiced 
a system of soiling by planting corn of different periods of maturing, sorghum, 

peas, oats, rye and other forage plants, to furnish a green feed to partially 

or entirely supplement pasture. These farmers are beginning to realize 
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A GOOD PLAN FOR BANK BARN. 

Figure shows the construction of the stave silo. A shows the silo complete on stone foundation, 
with four feeding doors. B is cross section of four staves showing how they are tongued 
and grooved to make them airtight. C shows a method of splicing staves. D shows iron lugs 
for tightening hoops. 
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that the most of these soiling crops can be dispensed with and all the feed 

raised at one time and in one field in the shape of corn fodder, gathered 

at one harvest and put into the silo for the following summer feeding, and 

thus eliminating the extra expense of caring for so many fields and avoid 

the danger of a failure in some of the many crops that must enter into a 

complete system of soiling. 

THE EXPENSE OF STORING SILAGE. 

The expense of filling is often urged as an objection to the silo, but if 

a careful account of all labor is kept, of handling corn fodder by any other 

method by which it is so prepared that the stock will consume it as they 

CORN HARVESTER AT WORK IN FIELD CUTTING CORN FOR SILO. 

do silage, and in a form that it may be conveniently handled inside the 

barn, it will be found that the expense will be as much or more than when 

it is placed in the silo. 

While there is more labor required for hauling in the green corn for 

the silo than when dry, there is also a large amount of labor saved in other 

ways, as when corn goes into the silo the shocking is eliminated and there 

is no husking, shelling or grinding. 

There is not a better place for the corn grain than with the fodder in 

the silo. 
EXPENSE OF BUILDING. 

The cost of a building or a container for silage is no more than when 

shelter is provided for hay, especially when a good hay barn is compared 

with a tub silo. Many farmers have become so accustomed to building 
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high priced barns that they do not question the expense of a thousand- 

dollar hay barn, while they consider a $150 silo an extravagance. 

LOCATION. 

The silo should be placed close to the feeding place as silage is very 

heavy. If located on the outside it should be well secured to the barn, 

to prevent the wind from wrecking it while empty; when built above three 

feet from the barn the space between silo and barn can be so boarded up 
as to make a chute down which the silage may be thrown at feeding time. 

CAPACITY. 

A twenty cow dairy will need a silo about 16 feet in diameter by 26 
feet high to hold the necessary silage for a six months feeding period. It 

has been found that a silo 36 feet high contains five times as much as one 

12 feet high, which is due to the increased density by settling; it is best 

to build not less than 24 feet high. 

A silo 245 to 30 feet deep will contain on an average approximately 

enough silage in one cubic foot to feed one cow one day, from this may be 
computed the size of silo required. 

CHEAP SILOS. 

Much dissatisfaction has come from building cheap tub silos, that at 

slight provocation have become wrecked, and no end of discouragement 

has followed the building of elaborate concerns which were placed inside 

of other buildings and lacked the proper construction and ventilation, caus- 

ing them to soon become worthless from decay. 

Tub silos properly constructed have been standing for ten years and 

are still in a good state of preservation. The’ main requisite is to 

have them made of strong staves of good material held together by a suffi- 

cient number of hoops and well secured to the barn, and the hoops kept 
reasonably tight while the silo is empty. 

BUILDING A TUB SILO—-FOUNDATION. 

This should be built of good brick or stone, and settled well in the 

ground to keep out rats; otherwise, a cement floor should be provided to 

answer the same purpose. If the drainage is good, a ground floor is as 

good as any for the ensilage to rest upon. 

Many tub silos are now being built without a foundation. A narrow 
trench is dug in the ground one or two feet deep. The tub is set up in this 

trench and then this ditch on both sides is filled in and above the ground 

with a mixture of cementandsand. While this method has not passed the 

experimental stage it is highly reeommended by some. 

THE STAVES. 

The tub silo is built on the same principle as a huge barrel, without 

the bulge in the middle. Either 2x6 fora small silo or 2x8 for a large one may 

be used for staves. Bevel the edges of these staves, and have them straight 

so that the pressure of the hoops when tightened will bring them close 
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together, and the moisture from the silage will cause the cracks to close 

and render the silo air tight. 

SETTING UP THE STAVES. 

The most convenient plan for building this tub is to make, from cheap 

boards, two circles of the same diameter as the inside of the silo to be erected. 

SILO WITH SHINGLE ROOF AND FLAT HOOPS. 

One of these circles should be laid on the foundation, and the other sup- 

ported fourteen or fifteen feet directly above the lower one. The staves 

can then be temporarily fastened to these circles until the hoops are put 

on and drawn up, after which the circles may be removed. 

HOOPS. 

5 The hoops should be inade either 3.x 3 inches flat iron, or of % inch 

round iron, and placed two feet apart at the bottom, with a gradual 
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increase of distance between the hoops until top ones are five feet 

apart. For tightening these hoops cast iron lugs may be used, or if 

hardwood is plenty, a very good lug can be made of a 4x6 hardwood 

timber. 

These may be made to answer for staves by turning them edgewise. 

They will thus fill four inches as a stave and project four inches on the 

outside, through which the hoops can be tightened. It is advisableas a mat- 

ter of convenience in putting up and tightening the hoops to have three or 

SILO WITH BOARD ROUF AND 5X INCH ROUND-IRON HOOPS. 

four of these lugs. If three 4x6’s are used the hoops will need to be about 

19 feet long, three of which will reach around an 18 foot silo. 

OPENINGS. 
Openings should be provided every five or six feet for taking out the 

silage. They should be sawed on an outward bevel from the inside. The 

pressure of the silage will cause this door to fit very tightly. <A strip of 

building paper securely tacked over the inside of this, with the silage well 

tramped against it, will obviate all danger of spoiled silage. 

PAINTING. 
A thick coating of hot coal tar, applied to the inside, will avoid any 

possibility of the tub leaking air, and will also do much toward preserving 

the wood. 
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; ROOF. 

Much time and expense will be saved if the roof is not put on until 

the silo is filled the first time. This will obviate the necessity of building 

a high and expensive staging, for the silage can be used for that purpose. 

The roof may be made of boards. A board roof answers every purpose, 
costs but a few dollars, and can be put on in a very short time. A pair 

of strap hinges can be fastened to two or three of the boards, which will 
make a cheap and convenient door for taking in the cut corn. 

There is nothing to be gained by having a water proof roof, as moisture 

is not detrimental to silage. The main object of a roof is to keep the tub 

TWO ROUND SILOS WITH STONE FOUNDATIONS AT HUBBLETON, WIS. 

in shape while empty and keep out the snow in winter. Many silo builders 

are now putting on flat roofs, and some are building without any roof 

at all. ; 

STONE SILO. 
Another form of silo that is practically everlasting and particularly 

recommends itself in those localities where there is an abundant supply of 

stone is the stone silo. While we have had no personal experience in their 

construction we here compile the following suggestions and illustrations 

from the works of Professors Woll and King (Wisconsin Experiment Sta- 

tion). 

The stone walls should be at least sixteen inches thick, and should be 

jacketed with wood on the outside, to prevent injury from frost, and to 
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form dead air spaces, which will insure perfect preservation of the silage 

clear up to the silo wall. The early stone silos were not protected in this 

manner, and, as a result, the silage often spoiled several inches around the 

silo walls, the stone being more or less porous, and being a fairly good con- 

ductor of heat and cold. This applies still more to brick than to stone 

walls. With the outside covering nailed to studdings, 2x4, no trouble will, 

however, be experienced in either case. Ventilation of the silo frame must 

be provided for as in the case of wooden silos. 

The tollowing arrangement of constructing stone silos has proved very 

convenient, and will make good, substantial silos. The silo is built five to 
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CONSTRUCTION OF A KING CIRCULAR ALL STONE SILO. 

A shows a section of the silo, with conical roof, and the arrangement of filling, and feeding doors 
B and C are ground plans of circular and rectangular stone silos; D, E. F shows construction 
of feeding doors. The construction of door jambs, to make them air tight, will be seen in the 
illustration, The doors are made of two layers of 4-inch matched flooring, with a layer of 2-ply 
saturated acid and alkali proof paper, and are held in place with large screws or lag bolts, as 
shown in E and F. The face of the jambs should be lined with 2-ply P. and B. Ruberoid 
paper or its equal; this will act as a gasket to make the dour perfectly air tight. 

six feet into the ground, if it can safely be done; the foundation wall is made 

two feet thick, and at the level of the ground a 4x6 sill is laid on the outer 

edge of the wall and bedded in mortar; a wooden frame is then erected of 

2x6 studding, sheeted on the inside with common flooring, and on the outside 

with ship lap boarding, with or without building paper on the studding. 

The stone wall is then continued on the inside of this wooden frame up to 

the plate, the corners well rounded off, and the whole inside cemented. 

The stone or brick wall must be made smooth by means of a heavy 

coat of a first-class cement. Since the acid juices of silage are apt to gradu- 

ally soften the cement, it may be found necessary to protect the coating by 

a whitewash of pure cement every other year before the silo is filled. If 

. 
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this precaution is taken the silo will last for generations; some of the earliest 

stone silos built in this country have now been filled every season for over 

twenty years without deteriorating perceptibly 

Like the wooden silos, stone silos may be rectangular, square or circu- 

lar; if built according to either of the first two forms the corners must be 

rounded off so as to assist the settling of the siloed mass, and avoid loss 

through insufficient settling of the mass in the corners. 

PLANTING. 

Corn is beyond all question the best material for making silage; how- 

ever, many other materials are used, Clover, green oats, peas, and even 

sugar beet pulp is often used, yet it is safe to predict that the corn plant 

will always be the chief material used, especially in the corn belt; its enor- 

mous yield and the difficulty in handling corn fodder in other forms 

particularly recommends it for this purpose. 

Some recommend extremely thick planting for the silo while others 

prefer thinner planting that will produce coarser stalks and the necessary 

corn to make a portion of the grain ration; in our own experience we have 

obtained more satisfactory results from the thinner planting thus securing 

a fair percentage of ears. 

WHEN TO FILL. 

Corn-fodder for the silo should be cut at about the same stage as for 

the shock, viz: when the lower leaves begin to turn yellow or when the 

small ears are half or two thirds dented. 

MACHINERY FOR SILO FILLING. 

We are frequently asked if the shredder can be used in silo filling. A 

shredder can be used, yet we prefer a cutter. Cut silage packs better than 

shredded, then most shredders are combined huskers and shredders and 

it is a difficult task to get the ears to go through a machine that was de- 

signed to keep the ears back. The husking rolls are made small for the 

purpose of snapping off the ears, while feed cutter rolls are made large or 

with pegs to grasp the ears. We have found it next to impossible to ad- 

just the husking rolls so they will not snap off the ears and still give the 

necessary draft for feeding the machine. Last season many farmers who 

used the husking machines for silo filling were forced to allow the machine 

to husk out the green ears. Now this is a very wasteful thing to do, as 

there is no better nor cheaper way of handling those ears than in the silo. 

There is but one way of making a satisfactory use of the combined 
husker and shredder for silo filling—that is, get a machine with two sets 

of feed rolls, one small set for husking, and for silo filling one must have 

a large roll that will grasp the ears, or a small roll covered with pegs of the 

feed cutter style. One thing is certain—the same arrangement will not 
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work for both husking out the ears and cutting them for the silo, and one 

will do well to steer clear of the machine agent who advises to the con- 

trary. 

ELEVATORS VS. BLOWERS. 

Formerly all feed cutters were provided with sprocket wheel and chain 

elevators for elevating the cut fodder. Recently many firms have dis- 

placed their elevators with blowers. They are much more convenient 

than the elevators providing they are substantially made and have the 

necessary force to blow the fodder to the top of the silo. Many purchasers 

have been recently disappointed by getting machines that would not blow 

the fodder over 20 feet high, hence it is wise to exercise caution in 

selecting a blower. 

SIZE OF CUTTER. 

The size of feed cutter mouth should be large enough to take a good 

sized bundle of corn, for when it is necessary to divide the bundle the feed- 

ing becomes very slow and tiresome. 

POINTERS ON SILO FILLING. 

Don't fill the silo until the corn begins to glaze or you will have sour 

ensilage. 

Don’t allow the fodder to wilt badly before putting into the silo, or 

it will lose much of its succulence and not thoroughly pack. 

Cut fine and pack well to exclude the air, as air promotes decomposi- 

tion. 

Do the best part of the tramping about the edge. 

If you are without silo experience, don’t try experiments, but take 

advice straight from those who have succeeded. 

Keep the elevator chain very tight, as a loose chain is liable to jump 

sprockets and cause a bad wreck before the power can be stopped. 

Don’t wait for the dew to dry off nor stop for a rain while filling silo, 

if you can keep the men at work, for water does no harm. 

If possible, leave the top of the silo open after filling, as a frequent 

wetting maintains a damp surface mold, that excludes the air. If it is 

impossible to leave the top exposed, a frequent wetting and tramping 

down will be very beneficial. 

If your corn gets frosted or badly wilted, place a barrel above the foot 

of elevator, fill with water and make a small hole at the bottom that will 

allow enough water to escape to make the fodder heavy as it was while 

green, 
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In reproduction among the higher animals, the offspring at birth are 
not sufficiently matured to be able to subsist alone; neither are they sur- 

rounded by food that is already prepared for them. It is therefore necessary 

that Nature should provide for a part or whole dependence upon the mother 

for subsistence, during such time as is required for development to a state 

capable of independent existence. As a means to this end we find a mam- 

mary gland in a very large group of animals, the secretion from which is 

known as milk, and is a perfect food. Milk contains all the nutriment 

required by a growing body, in proper proportions, in a palatable and easily 

digestible form. For these reasons persistent efforts have been made 

to domesticate animals and develop this function to the highest degree 

as a source of food for people. How successful these attempts have been 

is exemplified in the milking capacities of several animals now used for 

this purpose. Animals in a wild state furnish a quantity of milk only 

sufficient for the young, and only for such time as is necessary for their 

maintenance. Under domestication, the cow in particular, has been de- 

veloped to produce a quantity sufficient to support several offspring, and 

to keep up the secretion almost continuously. 

The mammary gland being an accessory organ of generation, it is 

but natural that it should be rudimentary at birth and without function. 

It remains in this condition until the reproductive function becomes active, 

at which time it begins to develop quite rapidly, and continues to do so 

until the end of the first period of gestation. Like other organs of the 

body, it grows with the general growth, and from usage. Its functional 

activity does not ordinarily begin until near the close of the period of 

gestation, reaches its maximum at from ten to fifteen days thereafter, and 
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then gradually declines and practically ceases in from six to ten months. 

If the gland should be examined at birth, a whitish fluid will be found in 
the ducts, but it is not true milk. True milk may occur however, at a very 

early date, and without the stimulus of pregnancy. A case as follows came 

under the notice of the writer. A farmer-gave a young calf to his son to feed 

and care for. The little fellow began going through the motions of milking 

his pet, and in the course of a few weeks surprised his father by producing 

a half pint of milk. While this is an exceptional quantity for a young calf, 

the observation has frequently been made that small quantities will be 

present in the udders of calves that suckle each other while being weaned. 

Gabby reports the case of a heiter that had never showed signs of cestrum, 

suddenly developing a large udder and was milked constantly for three 

years. ; 
The male is possessed of a rudimentary mammary gland, but the writer 

is not aware that it ever develops functional activity under any form of 

stimulus in the lower animals. 

THE CHARACTERISTICS OF MILK. 

The first secretion of the mammary gland before or immediately after 

birth, is an acrid, viscous, yellowish fluid, having slightly alkaline reaction 

and a specific gravity greater than water. It is called colostrum, and 
immediately precedes the true milk secretion. Colostrum differs from 

milk in that it contains a higher per cent of total solids, largely of an al- 

buminoid character, also in the abundance of mineral salts. The albuminoid 

substance is present in the form of small organized bodies, varying in size 

from a small fat globule to five or six times the size of large fat globules, 

and are known as colostrum corpuscles. These colostrum corpuscles are 

the cells which have been lying quiescent in the alveoli of the gland. Upon 

the sudden development of functional activity in the gland, these are 

swept away. The increased albuminoid content is so marked that it may 

be detected by simply heating, as well as by the more delicate chemical 

methods. The fat, the casein and milk sugar are present in less quantity 

than in normal milk. The taste is slightly acid, the odor strongly animal, 

and sometimes putrescent. The effect upon the body is asa mild cathartic. 

The transition from colostrum to milk is gradual, requiring from three to 

six days. If a cow be milked constantly, no colostrum, or only a slight 

quantity, will be present, showing that it is the result of the resting of the 

cells, and not a special product. 

Milk is the normal secretion of the mammary gland. It is a true 

emulsion, an opaque, bluish white or yellowish white liquid, slightly heavier 

and more viscous than water, is nearly neutral, possessed of a slight animal 

odor and a pleasant sweetish taste. 

The odor of milk is due to the extremely small particles of fat, casein 

and insoluble ash heldin suspension. Each species of animal has its peculiar 

odor, and in addition it may be affected to some degree by the feed. The 

fat gives a yellowish tint and the casein and ash the opalescent appearance 
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By many, yellowishness is regarded as an indication of richness. While 

yellowish milk is usually rich, it does not necessarily follow that white milk 

may not be rich. The yellowish character is to a certain extent also a 

breed characteristic. The bluish color has the effect of neutralizing the 

yellow and making the whole have a whiter appearance than it otherwise 

would. 

The specific gravity of milk varies from 1. 029 to 1.035, the average 

being 1.032. The variation is with the per cent. of total solids present 

and not with the per cent. of fat. A very high per cent. of fat will have 

the effect of lowering the specific gravity, but the relation between the spe- 

cific gravity and fat is not sufficiently close to warrant using the former 

in estimating the latter. 

The viscosity of milk is greater than that of whee on account of the 

character of the solids it contains, and especially upon the state of aggrega- 

tion of the fat globules. 

The reaction of milk is variable. The milk of the herbivora is generally 

described as normally alkaline, but at times it is also said to be possessed 

of an amphigenic reaction, that is both alkaline and acid. In 1892, Pro- 

fessor Huston of this station, made a series of experiments to determine 

the reaction of milk, and obtained an acid reaction in all cases. Huis 

method differed from those usually described and is as follows: To 25 c. c. 

of milk 5c. c. of normal H. Cl. solution was added to get a positive acid - 

reaction, then titrating with one-half normal potassic hydrate solution until 

a neutral reaction occurred. In freshly drawn milk (28 samples) it re- 

quired .01648 c. c. of normal potassic hydrate to neutralize 1 c. c. of warm 

milk, or .01694 c. c. to neutralize the same quantity of cooled milk. 

The acidity of milk after standing, is from changes which it undergoes 

through bacterial fermentation. 

The milk of all animals shows essentially the same constituents, and 

analysis shows that these apparently differ only in the relative proportion 

of the several constituents present, a condition analogous to the body fat. 

The composition of milk is of a very complex character. It consists 

of a mixture containing water, proteids, carbohydrates, organic and in~ 

organic acids, and animal salts. Minute quantities of ammonia, urea, 

hypoxanthin, chyme, chyle, biliverdin, cholestrin, mucin, lecithin, kreatin, 

leucin and tyrosin are sometimes present. 

A much used classification is as follows: Water, fats, albumino:ds 

and ash. All the constituents taken together, except the water are known 

as milk solids. These comprise from 12 to 15 per cent. of the total. Vieth 

compiled the results of 120,540 analyses, covering a period of eleven 

years and found the average per cent. of solids in milk to be as follows: 

“apt ayareil vous Pays kept ake ck noe cia a Ren eRe er ae Oe Cn nee eae UREN (be? 

Sra) TVGIS, SaIOTEATE NE SoM Rtn ot Ae Saeco SRE 3 es 

Tet een ee Aeros ae ANE PEG Si cy at Ot ie CAI PY OI pn oR Re er ed 
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The solids exist in milk in solution, in semi-solution and in suspension, 
Analyses of cows’ milk, as quoted by Wing,! are given in table 1. 

TABLE 1. 

Substances. | Bobeeayy (oie eeennae) iComevon 

nee A al Rae tea OE a 87.17 87.60 87.75 87.75 

Matec} asc: pera ee 3.69 3.25 3.40 3.30 

CASEIN YG wl oh: Bas S rah Re Rr 3.02 3.40 2.80 3.00 

Ainge th tees 00 45 200! S| eee 

SUG AT jes us Settee s cue oes 4.88 4.55 4.60 4.80 

VANS) TO op ae nna eS CRP IEG Hes of vou pai 3) 10 15 

Peter Collier of the New York Experiment Station made analyses of 

milk during one entire period of lactation, from several breeds of cows, 

with the following results: 

TABLE 2. 

ANALYSES OF COWS’ MILK AS GIVEN BY COLLIER.” 

eZ al Z| 8 
Breed. BE |Water] g= | 86 | Fat | 2 | Milk| Ash} 3 | ya 

a oO = Be o |Sugar 7 rs 

ae im 2 5 53 |e 

Holstein............| 182/87.62)/12.39]9 .07/3 . 46/3 .39|4.84] .735].540/22.65 

INST MUR og elo lowaia coe € 252/86 .95)13 .06/9 .35}3 . 57/3 .43/5.33] .696] .543/18 .40 

WerSCy sen sore rere 238/84 .60}15.40)9 .80)5.6113 .9115.15]. 743] .618}14.07 

American Holderness .| 124!87 .35]12.63]9 .08|3 .55]3 .39/5.01| .698! .533/13.40 

GuermnSeyiacs sms .. ./85.39/14.60)9.47)5. 12/3 .61)5.11]. 753) .570/16.00 

IS VIORes nsamnce eto non ie 112/86. 26/13 .77/9 . 60/4. 15/3. 76/5 .07| . 760] .595)12.65 

VEL OS CIN ie rhaiNTae a 172/86 .37|13 .64/9 . 40/4. 24/3 .50|5 . 05]. 731) .534/16.20 

1 Milk and its Products. H. H. Wing, 1897. 

2 New York State Experiment Station, Rept. 1891. 
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According to Koenig, the limits of variation as collected from about 
800 analyses taken from all parts of the world are as follows: 

Maximum. Minimum. 
Via beraaNrrmen el Nice rren act RIA fk td att 8 On GO) 80.32 

TEES hs Recut che ated es IN eee ERMA Cpe chal, a ae SN eeemnant SSR By Ge 

(QHIGENT AS Sys hs Men) oases aati tiek Clog oem hae: BOD 1.79 

PN ihsy Chin Ciliary Set cg MAR Sra NEES oe NRE ood ee AE 25 

peat ee rere Meaty ete sea a id oe et eet OL OS 2.11 

ENR caeg ooo heath POS ho oS Sie I ee EL ai ONS) 

While the range of variation seems considerable, some of the constitu- 

ents, notably that of fat, may show even greater variation, in milk secreted 

by normal, healthy cows. Babcock found the milk of a single cow giving 

a small quantity, contained as high as 10 per cent. of fat. He further 

states that no analysis showing more than 9 per cent. of fat is recorded 

from a cow giving more than 15 pounds of milk per day. 

When milk is examined under the microscope, it appears as a clear 

liquid in which are suspended an immense number of spherical bodies 

that are of a light yellowish appearance and are highly refractive. These 

constitute the fatty part of the milk and are known as milk globules. Their 

small size and the viscous nature of the milk serum, tend to prevent the 

coalescence of the globules. The size of these globules varies in all milks 

varying from 2 mmm. up to 30 mmm.’s in diameter (1 mmm. equals 1— 

25,000 of an inch). The size also varies with the milk drawn, whether 

it be first, middle or last drawn, as may be seen by the following records 
given in table 3. TABLE 3. 

NUMBER OF GLOBULES OF EACH SIZE PER THOUSAND GLOBULES. 

Size in Mmm’s] - 1st milk Middle milk | Last milk Whole milk | Skim milk 

4 95 18 68 70 365 

6 220 90 153 190 425 

8 427 215 238 319 120 

12 152 443 204 180 54 

16 67 180 127 121 24 

20 20 o4 85 76 12 

24 10 00 25 19 

28 9 (Og) = 00 

As the period of lactation advances the globules increase in number 
and the average size diminishes, so that after several months the total 
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number of globules per cubic centimeter may be two or three times as 

great as at first, but the size correspondingly smaller and the per cent. 

of fat approximately the same. 

P. Collier records! the results of a large number of determinations 

of the size of the globules in the milk of different breeds. The size of the 

globules diminishes as the period of lactation advances, that is the relative 

number of large globules diminishes and the smaller globules increase. 

He found? that the relative number was 100 in the first quarter, 137 in 

the second quarter, 149 in the third quarter, and 187 in the fourth quarter 

of the period of lactation. That is,a given quantity of milk contained 

89 per cent. more fat globules in the last quarter than in the first. 

O. Schnellenberger* found essentially the same thing, and estimated 

that a liter of milk contained 2,480 millions of globules at the beginning 

and 4,449 millions of globules at the end of the period of lactation. 

F. W. Woll agrees with the previously cited writers and further adds 

that age has no apparent effect, and that the morning milk contains more 

large globules than the evening milk. 

The milk from certain breeds, as Jerseys and Guernseys, is charac- 

terized by large globules, while that of other breeds, as Ayrshires and Hol- 

steins, usually contain small globules. There is, however, a wide indi- 

vidual difference in all breeds, Jerseys sometimes producing small globules 

and Holsteins large ones. In normal milk the globules are uniformly dis- 

tributed throughout the whole mass, but to a greater or less extent col- 

lected in groups. For a long time it was thought that each cell was sur- 

rounded by its own membrane, the membrane of Acherson. This mem- 

brane was supposed to be derived from the cell of protoplasm. According 

to Babcock no such membrane exists, and he is supported in this view by 

nearly all recent investigators. It is now considered that milk is a nat- 

ural emulsion, and that what appears to be a membrane is not different 

from what is seen in other emulsions, having the fat similarly divided. 

The fat of milk is very complex, being a mixture of six or eight distinct 
fats, some being volatile and others not. The following in Table 4 is 

the composition submitted by Wiley.* 

TABLE 4. 

COMPOSITION OF BUTTER. 

INSOLUBLE FATS. 

Olen. Fok ikke Soe ket ae ely, Olete acids ace ae eee ae 40.40 
Stearin and palmatin.........50.00 Stearic and palmic acid.. ....47.50 

92.21 87.90 

1 New York Experiment Station, Report 1891. 

2 Experiment Station Record, Volume V., p. 95. 

3 Experiment Station Record,. Volume V. p. 95. 

4 Principles and practice of Agricultural Analysis. H.W. Wiley, 1897. 
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SOLUBLE FATS. 

LTD gy FUR Gg NDR ie Pag ao Acg gu ot elle) af ekr: (cr Kc ited a 3.49 

Been se ky ee Oe “OAPLOLC AUG eee. giles on be ee 240 

Caprylic acid and er 

Seman ands ihe ees Oe INUTIC acide io. ths . 80 

7.79 6.69 
The insoluble solids constitute a little more than 92 per cent. of the total 

fat, are stable and suffer little from the organized ferments. They are taste- 

less and nearly neutral. They are composed of glycerol united with fatty 

acids. The peculiarity of these fats lies in the proportion of the different ones 

present. The presence of a greater proportion of stearin raises the melt- 

ing point, while a high proportion of olein lowers it. 

The proportion of these fats is fairly constant, but in the case of feed- 

ing cotton seed meal to cattle, the melting point of butter is raised and 

would seem to indicate that the per cent. of stearin was increased. No 

analyses are available to determine whether this is the case or not. 

The volatile fats constitute less than eight per cent. of the total fats 

in milk, but they are of great importance, as they impart the taste and 

odor and give the peculiar animal characteristics. They are probably more 

easily affected than any other constituent of milk. 

The casein is the chief proteid constituent of milk. It is insoluble in 

water and exists in milk in a semi-colloidal condition. It differs from other 

proteids in that it is coagulated by rennet and dilute acid, but not by heat. 

Albumen is the soluble proteid of milk, and is similar to blood albumen. 

It is coagulated by heat when subjected to a temperature of 175 to 180 

degrees Fahr. 

Lactose or milk sugar is a carbohydrate peculiar to milk, as it is found 

nowhere else. It differs from cane sugar in that it is less soluble in water, 

has less specific gravity, only a slightly sweetish taste, does not readily un- 

dergo alcoholic fermentation, but is easily broken up by lactic acid form- 

ing bacteria. - 

Babcock and Russell have demonstrated that milk also contains an or- 

ganized enzyme, which will cause slow changes upon standing. Their studies 

have not been continued for a sufficient length of time to give it a full 

description. 

The organic acid is citric acid, and probably exists most often in com- 

bination with calcium and potassium. 

The ash or inorganic constituents of milk represent less than one per 

cent. They exist in compounds of sodium, magnesium, calcium, iron and 

phosphorus. . 

These salts exist in soluble and insoluble states. The soluble salts 

are sodium chloride and potassium citrate, and the insoluble phosphates 

of magnesium, calcium, potassium and iron. 
It is also of interest to note in this connection that the inorganic matter 

in milk exists in the same relative proportions as in the new born. The 
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salts in milk do not exist in the same relative proportion as in the blood 

which also tends to disprove the theory so long maintained that.the separa- 

tion of milk is largely a process of transudation. 

QUANTITY AND QUALITY OF MILK SECRETED. 

Wild animals secrete only a sufficient quantity of milk to meet the 

needs of their young until they become sufficiently developed to secure 

their own food. Under the influence of domestication the functional ac- 

tivity of the gland has been greatly developed both in the quantity produced 

and in the duration of the period of lactation. In all good dairy cows 
the period should extend over several months, and in some it is practically 
continuous. The average yield per cow is less than 4,000 pounds per 

annum, but in good dairies it is more nearly 6,000 pounds, and in individuals 

it will greatly exceed that amount. In cne instance it was over 30,000 

pounds. 

The flow of milk is greatest shortly after parturition and gradually 

decreases until the close of lactation. 

As milk is dependent upon the metabolism of the mammary gland, 

this is in turn dependent upon the quantity of blood passing through it. 

For large milking capacity it is necessary that there should be large gland- 

ular development, but more important still, a large circulation of blood 

in the part. The cow must receive an ample supply of food and have the 

capacity to eat, digest, assimilate and turn into blood the elements necessary 

to form milk. Some time after parturition there is a tendency toward 

a shrinkage of the vessels of the udder, and this becomes more marked 

as the period of gestation advances. All the excess nutrition of the body 

is needed for the developing foetus, and hence a lessening of the functional 

activity of the gland. That pregnancy is an influence tending to diminish 

mill secretion is demonstrated by the fact that spayed cows will continue 

to produce milk a long time, even two to five years, during which time the 

quantity and quality make a very gradual decrease. While pregnancy 

has its influence upon the period of lactation there are other factors that 

are of even greater importance and cannot be overlooked, the most important 

of which is the regularity and thoroughness of the emptying of the gland. 

If the milking process be done at irregular intervals or incompletely, the 

activity of the gland soon ceases. Shortage of feed or water, or disease 

may result in immediate cessation of secretion. The ordinary period ot 

lactation is from nine to ten months throughout the life of the animal. 

The first and second periods are somewhat shorter. 

The quantity and quality of milk secreted each day is fairly constant. 

Variations do occur within certain limits and may be due to numerous 

causes. In general, the evening milk contains about a half per cent. more 

fat than morning milk, but the latter exceeds the former by about 25 per 
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cent. in quantity. An attempt has been made to explain this by attributing 
it to the fall in temperature during the night, requiring some of the fat to 
keep up the body heat and to the lessened activity of the animal. Fleisch- 

mann and Vieth experimented upon a German herd of 119 cows, and found 

that the fat inthe evening milk not only varied within wider limits than 

in the morning’s milk, but also observed that from March until July, the 

period of greatest activity of the gland, that the morning milk was richer 

in fats than the evening milk. The difference in the quantity of milk 

drawn morning and evening is due in part to the greater length of time 

allowed to elapse between the evening and morning milking. This may 

possibly also account for some of the differences in the percentage of fat. 
In general the milk richest in fat is that drawn after the shortest period, 

and this has been shown to be true in cases where cows have been milked 

three or four times a day. After the third or fourth week of lactation the 

percentage of fat in the milk remains nearly constant until the seventh 

or eighth month, or until the quantity of milk begins to rapidly diminish. 

The daily variations in the milk are sometimes considerable. Such 

variations may be ascribed to changes in the weather, temperature, food, 
surroundings, indisposition, etc. 

The monthly variations in the quantity and quality of the milk are less 

marked, than the daily variations. Cows coming fresh in the spring rapidly 

better the quality of their milk, beginning about five months after calving, 

but cows coming in in the fall maintain a fairly even quality throughout their 

entire period of lactation. The quantity of milk is augmented when cattle 

are first turned out to pasture and during drouth, but this must be ascribed 

to food conditions, and not to seasonal variations. The richest milk is 
produced after the seventh month. 

The yearly changes in quantity are slight. The increase in the second 

and third producing years is marked, but after that it is rarely more than 

3 percent. The changes are so dependent upon feeding that no conclusions 

can be drawn upon this point. 

The percentage of the fat in milk is affected by the age of the cow. The 

young cow produces a milk poorer in fat than during vigorous middle age. 
The fat may fall to a very low per cent in old age. 

There is considerable difference in the percentage of fat in the milk 

taken at the different parts of the milking. Schmidt made complete analyses 

of first drawn milk and last drawn milk, and found that this difference 

was almost wholly due to the fat, there being eight times more fat in the end 

milk than in the fore milk. We have made many tests of the fat and found 

the per cent. to be about five times as great in the end as in the fore milk. 

The explanation offered for this is that the fat at first lodges or adheres 

to the lactiferous ducts, and that in reality a separation of cream begins 

in the udder, and this fat would as far as circumstances permitted, seek 

to float on the denser fluid in the cisterns and teats. The udder of a cow 

killed immediately after milking showed on examination, that the ducts 
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contained a residue of rich milk and it is probable that the whole of the fat 

ds never drawn at each milking. 
There has been a large number of theories advanced as to the methods 

by which milk is elaborated, most of them based upon the assumption 

that it is a comparatively simple chemical-and physical problem. All the 

earlier theories were based upon such assumption, the physiologist regarding 

the mammary gland as an organ to separate certain elements from the blood 

in definite proportions as milk. It was regarded that the process was largely 

one of transudation through a special membrane, on the same principle 

that exchange of gases by osmosis, occurs rapidly in the tissues of the lungs. It 

was assumed that the fat of the food, and the water and the salts taken 

into the alimentary canal were absorbed and taken into the blood and then 

eliminated by the mammary gland. The milk serum was regarded as 

escaped blood serum, and that the other products were derived from the 

blood or epithelial cells. The gland was assumed to be a semi-passive organ, 

receiving the milk already prepared, and only requiring elimination 

in the proper proportions. 
It was upon the foregoing assumption, that the great majority of 

experiments have been made for the purpose of augmeriting the quantity 

or quality of the milk. If this assumption were correct, then the quantity 

or quality of milk produced would only be limited by the ability to digest 

and assimilate food. 
Probably the most satisfactorily planned and executed experiment 

to settle this theory was made by Jordan and Jenter.! The object 

was to determine whether the fat in the milk was derived from the fat in 

the food. During the entire experiment of fifty-nine days, analyses were 

taken of the feeds and milk and the urine and faeces collected to determine 

where everything had gone. For two weeks the cow (a grade Jersey) was 

fed on ten pounds of timothy hay, six pounds of corn meal, five pounds 

of ground oats and one pound of wheat gluten. Then the same foods 

were fed with all or very nearly all the fat extracted. For a short time after 

the change there was a decided variation in the milk solids, but this was 

soon overcome, and the milk regained its normal composition and main- 

tained it with only slight variations, that could not be assigned to any cause, 

throughout the entire period. The milk fat yield for the seventy-five days 

was 62.9 pounds and the food fat contained 11.6 pounds, of which only 

5.7 pounds were digested. This extra fat could not have come from the 

previously stored body fat, because in the beginning of the experiment 

the cow was thin in flesh and gained forty-seven pounds of body weight, 
and was judged to be a fatter cow at the end than at the beginning. The ~ 

milk fat could not have come from the protein, because during the fifty- 

nine consecutive days, 38.8 pounds of milk fat was secreted and the urine 

nitrogen was equal to about 33 pounds of protein. According to any 

1 Bulletin 132 New York State Experiment Station. 
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accepted method of interpretation, not over 17 pounds of fat could have 

been produced from this amount of neutralized protein. For the greater 

part of the milk fat, they could draw no other conclusions than that it 

is formed partially at least, from the carbohydrates. Several experimenters 

have proven that body fat may be formed from carbohydrates, and the 

foregoing experiment only strengthens the analogy between milk and body 

fat in this mode of formation. This experiment completely disproves the 

transudation theory, as the conditions under which it was conducted 

were wholly under control. It further offers an explanation for the results 

of many other experiments conducted along the same line, but not so com- 

pletely carried out. 

The transudation theory also meets a serious set back in the fact that 

the fats in the milk are unlike the fats in the food or body, and that casein 

and milk sugar are not found in the blood or the gland itself. 

Another theory that has had many supporters, is that milk is the result 

of the separating of part of its constituents, as the water serum and salt 

from the blood, and part due to a fatty degeneration of the cells lining 

the alveolar cavities, the fat globules being due to the degenerated cells 

and the casein due to the undegenerated portion of the cells. This theory 

is actively supported by many of the best physiologists. Smith, after 

examining all the phases of milk secretion, sums up the whole as follows: 

“The process of milk secretion may therefore be regarded as a process of 

metabolism of the epithelial cells, which undergo decomposition, and dis- 

charge the resulting products into the excretory ducts.’ He regards “ fat 

as a product of fatty degeneration of the protoplasmic cell contents, for 

it is not increased but actually diminished by an increase of fat in the foods. 

On the other hand an increase of proteids in the diet will cause an increase 

in milk fat. In microscopic examination of the epithelial cells of the mam- 

mary gland, oil globules may be actually seen to increase in size and number, 

until often the protoplasmic content becomes almost entirely replaced 

by oil globules which entirely agree in their characteristics with the oil 

globules found in milk.’”’ In feeding animals on a highly albuminous diet, 

they increase in weight and produce more fat in the milk, at the same time 

showing that they cannot be filling the pail from adipose tissue. However 

in herbivora not enough albuminoids are being taken up to account for 

this fact, so that some must be derived from the blood. 

P. Collier made an investigation! to determine the number of fat 

globules found inmilk inagiven time. He madehis observationson a large 

number of cows and found on an average each secreted seven-tenths of 

a pound or nearly 19.6 cubic inches of milk per hour, and that there were 

152 fat globules in each .0001 cubic inch of milk. He concluded that this 

was equivalent to secreting 136,000,000 fat globules per second. He 

1 New York State Experiment Station, Rept. 1891. 
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duplicated his work on twenty-three other cows, and found they secreted 

on an average of 138,200,000 fat globules per second. Collier also recog- 

nized the fact that milk contains ingredients that must be the result of 

some special activity, as the casein and milk sugar are not present in the 

blood, and the fat only in traces, thus precluding the possibility of being | 

derived by transudation. A goodcow may produce twoand a half kilograms 

of albuminoids, fat and sugar. (five pounds). The weight of the total solids 

of a gland producing that amount of milk solids is only about 1.16 kilograms 

(two and one-fourth pounds) which would necessitate a complete renewal 

of tissue 2.09 times a day. He might have added that the epithelial cells 

constitute only a small part of the gland structure, and it would therefore 

require even more rapid renewal. This would require an almost incredible 

cell growth, so that we are forced to assume that although the growth and 

disappearance of certain cells is of the greatest importance, the organic 

substances in milk are modified from substances in the blood and lymph 
into the forms we find them in milk, by the functional activity of the cells. 

The estimates upon the rate of cell multiplication as made by Dr. Collier 

are only approximate, but are certainly near enough to the truth to warrant 

drawing the conclusion that fat is not the result of fatty degeneration of 

the cells. In fact such a process is incompatible with our knowledge of 

the physiology of cell reproduction or disintegration. 

Soxhlet has recently advanced the theory! that milk is the result of 

the disorganization of tissues, either as according to Voit, of the milk glands 

themselves or, according to Rauber, of the white blood corpuscle. -Thus 

according to Soxhlet the constituents of food cannot be directly converted 

into components of milk, but must first be used for the construction of 

some tissue and afterwards be decomposed and then utilized in the produc- 

tion of milk fat. A normal butter fat could then be produced by food de- 

void offat, and feeding any kind of food devoid of fat although rich in fat form- 

ing constituents, would not have the effect of changing the character of the 

milk fat present in milk. Abundant feeding with nutritive but non-fatty 

foods, could only increase the percentage of decomposing milk tissue. 

Carbohydrates could contribute to the body fat, but not to the milk fat, 

bceause they contribute nothing to the milk producing tissues, but on the 

contrary, when fed in conjunction with food poor in protein, they diminish 

the milk fat because the total diminishes the amount of nitrogenous food, 

that is, substances which produce tissue. It is only fat in food which renders 

the exclusive increase of milk fat possible, by causing a migration of body 

fat to the milk. 

A close examination of the theory, and the explanation given by 

Soxhlet, shows that it explains many phenomena that could not be explained 

by the transudation or cell disintegration theories. It must be admitted 

1 Journal Royal Agricultural Society, 3d Ser., Vol. III, pp: 655-662, 
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however, that it ignores any special constructive power in the gland itself, 

and treats milk as an excretory product. 

The latest theory is to regard milk as a product of metabolism of the 

cells of the mammary gland. It is in all essential characters a secretory 

product, and not an excretory product. In viewing the physiology of the 

formation of milk in such a light, it is only regarding it in the same way 

as saliva, gastric and pancreatic juices. It may be argued that these glands 

secrete a special product to be used in the animal economy, while milk is 

not so used. All excretory glands, as the kidneys, liver and sweat glands, 

find their material already prepared in the blood, the result of activity in 

other parts of the body, and they serve as a means of eliminating it. Secre- 

tory glands, as the pancreas, salivary glands, etc., do not find their active 

principles in the blood, but construct them within their own especial cells. 

The mammary gland does not find fat, casein and lactose in the blood, 

but constructs them within its own tissues. The recognition of the mammary 

gland as an organ having a special function will explain fully all the dif- 

ficulties met in trying to reconcile all other theories with the facts as they 

are observed. 

The theory of special cell metabolism is supported by the behavior 

of the gland, viewed from an anatomical standpoint. The cells differ 

when at rest and when active. When at rest the cells lining the alveoli 

lie flat and close to the wall. Their nuclei are small and spindleform. Dur- 

ing a period of activity they are much enlarged, filling nearly the entire 

cavity, and the nuclei are prominent. The cells may be seen in all stages 

of reproduction, and in these particulars the gland shows the same char- 

acters as seen in the secreting glands already mentioned. 

This theory is further sustained by the antecedents of the milk. When 

fat is taken.into the intestine and assimilated, it no longer has an existence 

as fat, but is broken up into various combinations. Fat as deposited in 

the body is not the same as the fat in the food. The proportions of olein 

and stearin have been changed to meet the peculiarity of the animal. Where 

the analytic and synthetic process take place is not known. It is now 

recognized that it is not necessary that the fat in the body be derived from 

the fat of the food, but that the carbohydrates supply the necessary ma- 

terials.. With these proofs of synthetic process going on, to produce body 

fat, it is not unreasonable to suppose that a similar process may take place 

in the formation of milk. 

The milk sugar or lactose is a product of metabolic activity of the proto- 

plasm of the secreting cells of the mammary gland. This particular form 

of sugar occurs nowhere else in the body. It is a typical carbohydrate, 

and is found in the milk of animals fed exclusively upon meat, thus show- 

ing that the carbohydrates of the food are wholly unnecessary. Of all 

the constituents the milk sugar is least affected by external conditions. 

The casein of milk is thought to be formed the same as the fat, although 

authorities differ on this point. The evidence seems to be in favor of this 
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theory, for at the beginning and at the end of lactation the albumin which, 
is normally less than one-seventh of the casein, is actually in excess of it, 

and albumin is a normal constituent of both blood and milk. Smith says 

casein is developed at the expense of the albuminous cell contents, since it 

is absent from the blood. The alkali albuminate is derived from the break- 

ing down of the protoplasm and nuclein, which is always found as a part 

of the casein and is derived from the nucleus which disappears in the process 

of secretion. The proportion of casein in the milk is increased by greater 

perfection in the activity of the cells. In the formation of colostrum, 

the albuminoid matter is greatly in excess of that after secretion is well 

established, and with the decrease of. albumin, there is a proportionate 

increase in casein. A ferment has been extracted from the mammary gland 

which will convert albumin into casein. 

The water, no doubt, passes directly from the capillaries into the milk 

follicles, and carrying with it the mineral constituents in solution. 

The functions of the mammary gland are performed involuntarily. 

There seems to be some connection between the mammary gland and the 

central nervous system, but how much control can be exercised by will, 

has not been determined. Locally the stimulus seems to be the empty 

milk duct, for when the ducts become full, the secretion is partially 

checked, but is considerably stimulated during the process of emptying. 

INFLUENCES AFFECTING MILK PRODUCTION. 

Breepv.—Heredity has a most marked effect upon milk production. 

The different breeds are the result of the selection of animals of certain 

types, and some have been selected to produce very rich milk, others large 

quantities of milk and in others no attention has been paid to this quality. 

The difference in the quality of milk due to breed, includes not only the 

amount of fat, the color and melting point of the fat, but also the size of 

the milk globules. In some breeds the globules are large, in some they are 

small, and in some they may be mixed, large and small. While the breed 

has a most marked influence, there is also considerable variation of the in- 

dividuals in each breed. 

No figures are available, that give a good index to the amount of milk 

and the period of lactation in the different breeds of cattle in this country. 

The only animals of which we have record are individuals mainly owned by 

Experiment Stations, or in breeding establishments, which are of more than 

average in quality. 

Herepity.—As a breed represents only the characters of individuals 

fixed by selection for successive generations, it is but natural that we should 

find like influences in families, but in a less marked degree. Heredity has 

its effect in stamping individuality, both in the quantity and quality, and no 

stronger proof isneeded than the records of the noted families of the breeds. 

AcE.—Age will influence the quantity of milk. From two until five 

years there is a gradual increase in the quantity, after which time it remains 



pl aay 

FOOD EFFECT ON MILK SECRETION. 211 

about the same during the periods of activity, until the age of eleven or 
twelve years, and then it decreases. 

PREGNANCY.—This state always has the effect of decreasing the flow, 

first due to a tendency for the body to take on flesh for a time after con- 

ception, and in a later period the nutrition is utilized for the foetus. It is 

in respect to the period of lactation that individuals show the widest varia- 

tion. With many, the effect of again becoming pregnant is so slight as 

to be scarcely noticeable, and with others it is $0 great as to interfere with 

the usefulness of the animal. 

THE INFLUENCE OF FOOD UPON MILK SECRETION. 

During the period when physiologists attempted to explain practically 

all changes upon chemical and physical bases, the teaching was that milk 

resulted from a separation of its constituent elements from the blood, the 

separation taking place in the udder. Upon this teaching the belief became 

fixed that the quantity and quality of the milk secretion was in a measure 

dependent upon the amount and kind of food the animals received. The 

influence of this teaching is still potent; many elaborately planned experi- 

ments have been made by individuals and Government Experiment Sta- 

tions to determine the truth or falsity of this view. The results have been 

very confusing, unless all the data be known. It must be admitted that a 

large per cent. of practical dairymen believe they can take poor or average 

cows, and by good feed and management greatly increase the quantity and 

better the quality of the milk produced. The results at Experiment Sta- 

tions have not been wholly in accord with this view. No doubt but that the 

dairyman taking a cow in poor condition, scarcely receiving sufficient food 

to maintain the body nutrition, and giving her good care and abundant 

feed, will be able to increase both the yield and quality. The Experiment 

Station or person who takes an animal in a. good state of nutrition, and 

feeds highly, may still further increase the flow or maintain it, and may 

improve the quality for a short time but not permanently. The error too 

often committed by the dairyman in drawing a proper conclusion, is, first, 

testing the milk for quantity and quality which is below the normal for the 

animal because of her impoverished condition, and second, in drawing the 

conclusions from the temporary change occurring soon after the change in 

food. The experiment stations, as a rule, use only well nourished cattle, 

and consequently do not find such marked changes, and furthermore they 

keep the records for a longer period of time,'so that the conclusions are not 

biased by the incomplete data obtained from the temporary changes. 

Among those who believe that the quality of milk is practically a fixed 

character in any given individual and not subject to more than temporary 

variation by the feeding, are G. H. Whitcher and S. M. Babcock.! The latter 

sums up the matter as follows:—‘‘My opinion is, that the quality of milk so far 

as it is measured by the per cent. of fat, depends almost entirely upon 

1 Rural New Yorker, July 15, 1891. 
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individual peculiarities of the animal and so long as sufficient food is sup- 
plied and consumed, very little depends upon the kind of food. External 

conditions, which often are not apparent, seem to have a greater influence 

upon the richness of milk than the kind of feed. This is shown by the 

fact that the daily variations in the per cent. of fat in the milk from the 

same cow, when no change has been made in the ration are often greater 

than occur when a radical change in the food is made.’ Furthermore, the 

same ration will affect different animals differently. According to this theory, 

the man whoendeavors to keep up the standard of his milk by careful feeding 

cannot attain that end, and has no advantage over his neighbor who uses 

the cheapest ration possible. 

According to other writers, as Youatt! and Wing? the food has consid- 

erable influence upon the quality, but not to the same extent as the quantity. 

In fact, with cows kept under favorable conditions, with an abundant 

supply of food, it is hardly possible to increase the proportion of fat to other 

solids by a change in the food. While the total solids cannot be easily 

affected, the character of the constituents may be influenced and this is 
notably so of the fat. For example linseed meal, gluten meal and certain 

other foods make a soft oily fat, while cottonseed meal, the seeds of the 

various legumes, and wheat bran make a hard fat. The constituents,. 

other than fat, are not so easily affected. when cows are fed on watery 

herbage, brewers’ grains or other food containing a high percentage of water, 

the milk becomes poorer in solids. The explanation offered for this last 

condition is based on the assumption of a more watery character of the blood, 

due to excess of water in the food. A poor, watery diet impoverishes the 

blood, and leads to the production of watery milk. 

The assumption of a watery diet producing a watery milk is not fully 

in accord with close observation, as it has been found that the fat content 

is not diminished by turning cattle from dry feed to pasture. It is in line, 

however, with the statements so frequently accredited to health boards, 

that cattle fed on brewers’ grains and starch refuse, have a lower fat con- 

tent in the milk than those using dry feeds. My own analyses do not 

show sufficient difference to be able to decide from the milk test alone 

which dairy uses sloppy feed and which uses dry feed and pasture. The 

average of a large number of analyses from dairies using slop feed shows 
about one-half per cent. less fat than dairies using dry feed and pas- 

ture. No factor other than food seems to account for the difference. 

As this phase of the subject has received so much attention from station 

workers, the following summaries of experiments may be of special inter- 

cet COMPARISONS OF GRAINS AND BY-PRODUCTS. 
Corn MEAL AND SHORTS. An experiment was conducted by the New 

Hampshire Experiment Station,® to compare corn meal and shorts. The 

1 Complete Grazier, 1893. 2 Milk and its products, 1897. 

3 Bulletin No. 8, New Hampshire Experiment Station. G. H. Whitcher. 
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nutritive ratios were 1 to 6.8 and 1 to 6.1respectively. <A difference of .34 
of a pound of milk per day was realized in favor of the corn meal. 

Corn Meat AND CoTTronsEED Meat. ‘The same station! found 

that a ration with corn meal, having a nutritive ratio of 1 to 5.5 and one 

with cottonseed meal, 1 to 4.5 gave a gain of .44 of a pound of milk more 

per day per cow in favor of the cottonseed meal. Of the five cows one gained 

on the wide ratio, two remained the same and two gained on the narrow 

ratio. 

Corn MEAL AND GLUTEN Meat. Corn meal was used in a ration 

having a nutritive ratio of 1 to 9.2, and the gluten meal at 1 to 2.4. This 

resulted in a decrease in the flow of milk each time the change was made 

from the narrow to the wide ration. Gluten meal also made a softer butter 

than the corn meal.” 

Bran AND Oats. Have about equal values.2 At the Wisconsin 

Experiment Station, two feeding experiments were carried on for the pur- 

pose of ascertaining the value of ground oats and bran for milk production. 

The cows were fed the same quantities by weight of bran and oats, eight 

pounds daily per head in the first experiment, and ten pounds daily in 

the second, with an addition of corn meal, hay, corn silage, and corn fodder. 

It was found that the cows invariably did better on the oats. The fat 

content on the average remained the same. 

BARLEY AND Oats, and a mixture of palm nut meal, rape seed cake 

and sunflower seed cake, were compared in co-operative experiments in 

Denmark. There was no change in the chemical composition of the milk 

from the different rations, although the quantity of the milk increased 

with the heavier oil cake feeding. 

GLtuTEN Meat AND CotTTonsEED Meat. Gluten meal was found 

equal to cottonseed meal when fed in such quantities as to make the digestible 

matter equal. At the Massachusetts Station these feeds gave practically 

the same results. 

GLUTEN MEAL AND OTHER MEALS. Seventy cows were used in a 

test to determine the comparative value of gluten meal and corn meal 

and bran.® High grade gluten meal was found to have a higher feeding 

value than equal weights of corn meal and bran. The milk was slightly 

richer, but not sufficiently so to be of practical importance. The fat was 

disproportionately increased to other solids. 

GLUTEN MEAL AND LINSEED Meat. Gluten meal and linseed meal 

1 Bulletin 8, New Hampshire Experiment Station. G. H. Whitcher. 

2 Bulletin No. 13, New Hampshire Experiment Station. A. H. Wood 

and C. L. Parsons. : 

3 Report of the Maine Experiment Station, 1896. J. M. Bartlett. 

4 Report of the Maine Experiment Station, 1896. J. M. Bartlett. 

5 Bulletin 48, Vermont Experiment Station. J. L. Hills. 
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were compared in feeding tests, and showed no marked difference in the 

quality of the milk. 

GLUTEN AND WueEat Mippiincs. The nutritive ratio of the gluten 

feed was 1 to 7.7 and the middlings 1 to 8.4. The milk yield was in favor 

of the gluten feed. Only one cow was used in the experiment, and thus 

it becomes of very little value.” 

GLUTEN AND SHorts. The ratio of the gluten feed was 1 to 7.2, and 

of the shorts feed, 1 to 7.6, with slight advantage in favor of the gluten. 

Here again, only one cow was used. This was in connection with the 

previous experiment. 

CoTtTroNsEED MEAL. Butter is not appreciably affected by cottonseed 

meal, unless that feed be made one-half or more of the grain ration.2 Cotton- 

seed meal also made a butter which was very hard and difficult to churn. 

CoTTONSEED AND Bran. Cottonseed had the effect of increasing 
the quantity of milk, but not the quality, when displacing bran in a diet. 

With cottonseed diet, the melting point of the butter was 99 degrees, and 

with the bran 93 degrees. This experiment was conducted upon 12 cows 

for 10 weeks.° 

CoTTONSEED AND Grains. Cottonseed had the effect of increasing 
the melting point from 95.33 degrees on a straight grain and hay diet, to 

105.44 degrees on a diet of cottonseed meal and beets, and decreasing the 

volatile acids from 14.41 parts to 10.15 parts in the fats. The quality of 

the milk was improved so that 21 pounds of milk produced a pound of 

butter against 22 and 23 pounds without the cottonseed meal. The color 

was also made whiter.® 

CoTroNSEED. Steamed cottonseed gave better results than raw, and 

the cost was one-half less than cottonseed meal. Butter from the steamed 

seed feeding was better than that from the raw seed feeding.’ 

SucarR MEAL, Corn anv Cos Mrat.—Sugar meal produced 8 per cent 

greater vield of milk than corn and cob meal. Sugar meal produced 27 per 

cent. greater yield of butter fat. It also produced 14 per cent. greater 

yield of milk solids and 9 per cent. more solids not fat. Sugar meal produced 

.58 pounds of fat, an equivalent of 17 per cent. more than corn meal. 

Sugar meal also produced .73 pound or 6 per cent. increase in total solids 

Report of the Mass. Experiment Station, 1891. 

Bulletin 8, New Hampshire Experiment Station. G. H. Whitcher. 

Bulletin 32, lowa Experiment Station. C. F. Curtiss. 

Bulletin 13, New Hampshire Experiment Station. 

Bulletin 17, Penn. Agr. Experiment Station. Thomas F. Hunt. 

Bulletin 18, Texas Experiment Station. George W. Curtis. 

Bulletin 29 corroborates the thermal test. 

7 Bulletin 13, Mississippi Experiment Station. E. R. Lloyd. 
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per hundred pounds over corn meal. Eight cows were used in a 60 day 
experiment to determine these points.! 

Oits.—Cottonseed oil, corn oil, palm oil, cocoanut oil, cleo oil, stearin 

oil. These were fed to three cows for the period of fifteen days—a period 

too short from which to be able to draw positive conclusions. The au- 

thor’s deductions were: 

Ist.—That the first effect of an increase in fat in a cow's ration is to 

increase the per cent. of fat in the milk. 

2nd.—That with the continuance of the ration the tendency is for the 

milk to return to its normal condition. 

3rd.—Thkat the increase in fat is not due to the oils but to the unnatural 

character of the ration. : 

4th —That the results in this experiment tend to confirm the conclu- 

sion expressed in previous bulletins from this station, that the composition 

of cow’s milk is determined by the individuality of the cow, and that al- 

though an unusual food may divert for a time the composition of the milk 

its effect is not continuous. 

CoTTONSEED On produced the hardest butter, and corn oil the 

softest.” 

TaLtow. Tallow was fed to ten different cows for a period of ten weeks: 

during six weeks each cow ate on an average of two pounds of tallow per 

day. No increase in milk fat followed. 

Mitx. Feeding whole milk to two cows on pasture had the effect of 

keeping up the flow and the per cent. of fat. Skim milk did not do as 

well as whole milk, but showed some increase over no milk. 

CorN FoppER AND Bean VinEs. G. H. Whitcher found that by the 

feeding of a herd, six pounds of corn fodder to each daily, that he received 

217.54 pounds of milk, or an increase of 5.54 pounds daily over the same 

period during which five pounds of bean vines were being fed. He also 

substituted six pounds of millet for six pounds of corn fodder, and found 

an increase of .35 of a pound, an amount so small that it does not mean any- 

thing one way or the other. 

CorN FopDER AND Corn SILAGE have the same value.® Atthe Missouri 

Station the fodder fed cattle gave milk richer in fats and in solids.® 

Corn STOVER AND Hay are of equal value.* Corn fodder has essentially 

1 Bulletin 14, lowa Experiment Station. 

2 Bulletin 18, New Hampshire Experiment Station, A. H. Wood. 

3 Bulletin 92, Cornell University Experiment Station, H. H. Wing. 

4 Bulletin 17, Iowa Experiment Station, James Wilson and G. E. 

Patrick. 

5 Bulletin 105, New York Agr. Experiment Station, Van Slyke. 

6 Bulletin 8, Missouri Agr. Experiment Station. J. W. Sanborn. 

7 Report Vermont Agricultural Experiment Station, 1889, J. L. Hills. 
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the same value as English hay.! Corn fodder produced slightly less milk, 

and of a slightly poorer quality than hay.” 

SILAGE FROM FRosTED Corn gave slightly poorer results than from 

unfrosted corn.? 
SILAGE AND Hay. The Maine Experiment Station Reports upon an 

experiment to determine the comparative value of good hay and corn 

silage. The estimates were made upon the basis of the digestible matter 

of each. For two months corn silage partly took the place of good hay, 

but it had the effect of only slightly changing the quality.. The percent- 

age of fat remained the same, but there was a small increase in quality. 

Whitchcr made a similar experiment, using timothy grass, but in this case 

the silage showed decided advantages. 

CorN AND CLOVER SiLAGE. The Vermont Experiment Station com- 

pared corn silage with clover silage, with the result that all ten of the cows 

gave a better quality of milk on corn than on clover silage. The butter 

fat was 35 per cent. higher, or 8 per cent. better in the milk during the corn 

silage feeding period. 
SiracE. Change from dry feed to silage resulted in slight increase in 

both quantity and quality.4 Silage produced less milk than hay, the quality 

being the same.® Silage feeding favored milk and butter production, while 

timothy hay favored fat production.® Silage produces a softer butter than 

hay.‘ At the Maine Station silage was slightly better than hay for milk 

production.§ 
Soy BEans were better than the vetch or oats in five out of six cases.® 

HUNGARIAN HAY gave poorer returns than silage.” 

PRAIRIE HAY is equal to timothy hay. 

BeRMUDA HAY and timothy hay are equal.” The cows were given 

a preliminary ration of 1:6 and changes made in the hay. 

CLOVER HAY caused an increase or prevented the naturai decrease at 

1 Report Massachusetts Agr. Experiment Station, 1888. 

2 Report Vermont Agr. Experiment Station, 1890, J. L. Hills. 

3 Report Vermont Agr. Experiment Station, 1889, J. L. Hills. 

4 Bulletin No. 9, New Hampshire Agr. Experiment Station, G. H. 

Whitcher. 

5 Report Vermont Experiment Station, 1890. J. L. Hills. 

6 Bulletin 4, Minnesota Agr. Experiment Station. Edward D. Porter. 

7 Bulletin 13, New Hampshire Experiment Station, A. H. Wood and 

C. L, Parsons. 

8 Report of Maine Agr. Experiment Station, 1889. 

9 Report of Maine Agr. Exp. Station, 1890. 

10 Report Vermont Exp. Station, 1889, J. L. Hills. 

11 Bulletin 30, Minnesota Agr. Exp. Station, T. L. Haecker. 

12 Bulletin 21, Mississippi Agr. Exp. Station, E. R. Lloyd. 
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each period at which it was used. <A shrinkage occurred at each time the 
change occurred away from the clover 

VETCH HAY caused a slight gain. 

MIXED HAY gave an increase over mixed and oat hay. 

Oat nay had less value than other fodder. The effect was upon quan- 

tity and not quality.! 

PEAS AND Oats hay were not relished, but when eaten gave high value.” 

APPLE POMACE has about the same value as silage.® 

Beets were found to increase the flow of milk, but not enough to pay 

for the extra cost of the ration.+ 

SUGAR BEETS as well as carrots almost without exception temporarily 

raise the quality of milk.» They give butter of good color which keeps 

well, but like that from potatoes, is not of high grade.® 

SUGAR BEET PULP, pound for pound, on the basis of dry matter, was 

found to be equal ‘to corn silage. The milk produced from feeding the 

beet pulp, as it comes from the sugar beet factory, is worth about one-half 

that of corn silage. In this experiment five cows were used for a period of 

cleven weeks, the time being equally divided between the two feeds. There 

was no constant effect upon the percentage of fat.? 

RoOoTS WERE COMPARED WITH SILAGE in a feeding trial with the result 

that apparently the roots seemed to do best, but estimated on the basis 

of air dried content, the silage gave the best results.8 

GREEN Foon. A change from dry to green food increased the quantity 
but only slightly altered the quality.’ 

Carrots had the.greater value, pound for pound, for the vegetable 

matter they contained than corn silage.” 

PotaToEs produced a butter that is colorless and lacks keeping qualities. 

PASTURE WITHGRAIN RATION ADDED. An experiment was conducted to 

try the influence of the addition of a grain ration to cows on pasture. Three 

1 Bulletin 13, New Hampshire Agr. Exp. Station, G. H. Whitcher. 

2 Report Vermont Agr. Exp. Station, 1889, J. L. Hills. 

3 Ibid. 

4 Bulletin 5, Ohio Agr. Experiment Station, Vol. ITI. 

5 Report Massachusetts Agr. Experiment Station, 1889. 

6 Bulletin 17, lowa Agr. Experiment Station. F. A. Leighton and D. 
B. Bisbee. 

7 Bulletin 183, Cornell Agr. Experiment Station. H. H. Wing and Leroy 
Anderson. 

8 Bulletin 26, Penn. Agr. Exp. Station. H. J. Watters and R. J. Weld. 
9 Bulletin 9, New Hampshire Exp. Station. G. H. Whitcher. 

10 Report Mass. Agr. Exp. Sta., 1888. 
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cows were kept on a pasture only, and three were given grain. The lot on 

pasture only decreased from 20.60 pounds to 17.88 pounds of milk and .86 

pounds to .77 pounds of fat, and the per cent. of fat increased from 4.19 

to 4.29 pounds from June 8 to September 21. During the same period the 

grain fed lot decreased from 20.55 pounds to 13.09 pounds of milk, and 

.86 to .65 pounds of fat, and increased the per cent. of fat from 4.18 per cent. 

to 4.95 per cent.. The final result was too close to draw a definite con- 

clusion.! This work was duplicated and reported in bulletin 22, when 

Lot I produced a total of 118.4 pounds of butter fat and Lot II, 119.72 

pounds. Lot II consumed 2,822 pounds of wheat bran and cottonseed 

meal. The experiment was again repeated and reported in Bulletin 

36, at which time the grain feeding showed better because of the short 

pasture. 

PastuRE ALONE. For the production of milk there is no feed so cheap.as 

grass.2, Changing cattle from barn feeding to pasture resulted in more 

and better milk.? 

DroutH caused a great shrinkage in milk.4 

MISCELLANEOUS. The following rations (1) cottonseed, corn meal and 

wheat bran, (2) peas and barley, and (3) linseed-meal, corn meal and wheat 

bran, were alternated through three periods. There was less variation 

because of the changes of feed than is often seen in uncommon feeding; 

the quantity was diminished slightly in passing from the first to the sec- 

ond, and increased in passing from the second to the third feeding. The 

melting point of the butter and the percentage of olein was lower in 

the second than in the others.5 

Heavy Grain. In general it may be said that the limit to assimilate 
a heavy grain feed and respond in milk produce is dependent upon the in- 

dividuality of the animal.® 

Licgnt AND Heavy Meats. Light foods as bran, are often as good, 

weight for weight, as heavier for quantity and quality of milk, but seems 

to cream less thoroughly than from heavier meals.* 

HEAvy GRAIN had the effect ot decreasing the hardness of the butter.8 

NurritiveE Ratio. No relation was found between the nutritive 

Bulletin 13, Cornell Univ. Agr. Ex. Sta. I. P. Robertsand H. H. Wing. 
Bulletin 52, Cornell Univ. Agr. Ex. Sta. H. H. Wing. 

Report Vermont Exp. Station, 1890. J. L. Hills. 

Bulletin 105, New York Agr. Exp. Station 1890. L. L. Van Slyke. 

Report of Maine Agr. Ex. Station, 1891. 

Report Vermont Agr. Exp. Station, 1890. J. L. Hills. 
Report of Vermont Agr. Exp. Station, 1890. J. L. Hills. 

Bulletin 13, New Hampshire Agr. Exp. Station, 1890. G. H. Whitcher. 

won 

ONO KE 



FOOD EFFECT ON MILK SECRETION. 219 

values of fodders and the products formed, or between the albuminoids 

of the food and the casein in the milk.! 

CHANGING FEEDs. The final results in changing food showed that there 

was little change in the total fat produced, as change in quality was com- 

pensated for by quantity.” 

Diet. The influence of a certain diet may have a widely different 

effect on different animals. No relation was found to exist between foods 

and volatile fatty acids, except in the case of skim milk.* 

NARROW AND Wipe Rations. Two rations containing approximately 

the same quantity of digestible matter, one narrow and the other wide, 

gave from 20 to 36 per cent. more milk on the narrow, and from 30 to 40 

per cent. higher total solids on the narrow, than on the wider rations. In 

the experiment three cows were used for three periods of thirty-five days 

each. The wide ration was 1 to 12:3: the narrow ration 1 to 6.7.° 

Rations may have equal digestible constituents, but be derived from 

different sources, as follows: Ration i.) (Raton llc 

Pbbrree ANE. fs Fars oe ae ein ote o ends cee ee 5 15 

LDF IS SESS an Se Oo 5 ie ee AR ne er CMM pre: (| 25 

PREC OUITAIR LS SONS AR sch Th? ayy A eis cs hg ce nan cater arcu atk 5 0 

Ea. Eigen EL JARS SR ne ae oe, Ce 6 0 

AV Tene [OO LUG N A Nacsed eps ec ot ee aholer cin rae SuaRee ce ns ee 0 2 

Pete CE SEE ATS CCIE. Ae chic Wee eerie A the Soe ee he tod 0 3 

Reem CUIGEM TECE yy hte one ey oes Me stone ce ed ae 0 3 

Ration No. 1 is supposed to have the larger proportion of easily digestible 

carbohydrates, but it had no advantage over No. 2 in milk production.® 

The effect of widening a nutritive ratio from 1:5 to 1:9, and from 

1:5.6 to 1:8 was to cause adecrease of from8to13 percent.inthe flow.’ With 

the same cows hardness depends more upon the character of the feed than 

upon the nutritive ratio. 
While the foregoing experiments are typical of the work done to de- 

termine the effect of food upon the quantity and quality of milk, they 

1 Report of Vermont Agr. Exp. Station, 1889. J. L. Hills. 
2 Bulletin 36, Nebraska Agr. Station. C. L. Ingersoll and H. B. 

Duncanson.. 

3 Report of Mass. Agr. Exp. Sta., 1888. 
4 Bulietin 13, New Hampshire Agr. Exp. Sta. A. H. Wood and C. L. 

Parsons. 

5 Report of Maine Agr. Exp. Station, 1893. W. H. Jordan. 
6 Bulletin 141, New York Agr. Exp. Station. W. H. Jordan and C. G 

Jenter. 

7 Bulletin 9, New Hampshire Agr. Exp. Station. G. H. Whitcher. 

8 Bulletin 13, New Hampshire Agr. Exp. Station. A. H. Wood and 

C. L. Parsons. 
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seem to show that some foods have more effect upon milk production than 

others. In all cases the influence is within narrow limits, and can all 

probably be accounted for by the general effect upon the body, or by one 
food being more palatable than another and therefore more agreeable to 

the animal. The effect upon milk is probably no greater than it is upon 

the body as a whole. 

The discrepancy between the results obtained by different experimenters 

may often be accounted for by the difference in the method of conducting 

the experiments. The usual length of time given to each period in a feeding 

experiment is ten days or two weeks. Many foods have a temporary 

stimulating effect, which food naturally shows in such short-period ex- 

periments, and which would disappear if the period were continued fora 

longer time. 

The duration of the period, which should be given to an experiment, 

was also studied at the Vermont Experiment Station. Their results show 

that the period should be about four weeks, in order to make a comparison 

of quantity, and that the period should be six weeks or more in order to 

get a comparison in quality. This is another evidence of the slow rate 

at which physiological changes take place in an organ having a fixed habit, 

and also the folly of drawing conclusions from short experiments upon 

animals. 

Errects oF CerTAIN Foops anp Drucs.! A great many substances 

may be transmitted to the milk. The volatile fats that are derived directly 

from the food may give either desirable or undesirable flavors to the milk. 

The characteristic flavors we esteem are due to the grasses, clover and 

like fodders, while the undesirable are due to leek, garlic, onions, turnips, 

cabbages, fish, etc. We also find poisonous substances such as camphor, 

turpentine and camomile, aloes, arsenic, lead and tartaric acid transmitted 

to the milk. Milk to which aloes, mercury and copper have been trans- 

mitted, frequently is injurious. If proper precaution is taken the undesirable 

flavors and detrimental effects may be easily obviated, since all these flavor- 

ing oils pass off through the excretory channels in a comparatively short 

time. We shall find them present in the greatest amount, not only in the 

milk but in all the tissues of the animal during the time the fodder containing 

them is undergoing digestion, and by the time digestion is completed, the 

volatile products will have almost entirely passed away. Thus, if care is 

taken in feeding so that it will be performed at least eight to ten hours 

before milking, there will be slight danger of contaminating it. If milking 

should occur in four or five hours, the milk will have an undesirable flavor. 

Taking advantage of this, and feeding the cow immediately before or after, 

dairymen are often enabled to feed large quantities of turnips, and even 

onions without contamination of the milk. The presence of wild garlic 

1 Experiment Station Record, Vol. V., p. 973. 
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and wild onions in the pasture, is a source of bad flavor to the milk. Of 

course the remedy here is to remove the wild garlic and onions. It is claimed 

that placing a small piece of saltpeter in the milking pail will counteract 

the odor of the turnips. A peck of onions fed to a cow will impart no more 

odor to the milk than will a small piece of onion added to the milk. Van- 

denhoydouch! reports a case in which milk of all the cows of a village 

became bitter, although the cows were healthy. The cows were fed on 

Swedish turnips which had been washed in foul ditch water. As soon as 

this was discovered and remedied the milk became all right. Weigmann 

and Zurn report a case in which the straw used for bedding caused soapy 

milk. E. Hess, J. Schaffer and H. Lang have observed the effects of glaubers 

salts? on some of the cattle of Switzerland. They fed four cows, increasing 

from 40 to 60 grains per head daily, and compared the results with common 

salt. The cows gave signs of disease of the udder, such as bloody milk, 

caking and catarrh. After four days the milk was again normal, but had 

a taste similar to a weak solution of glaubers salts. The most striking 

change in the milk was a decrease in the ability of the casein to be curdled 

in rennet. The effect of feeding potassium chlorate, according to Bieler, 

was an increase in the yield of milk at the expense of quality. Cornevin 

found that pilocarpin increased the sugar from about .65 of a gram to 5.5 

grams per litre. 

Soxhlet® has succeeded in demonstrating that butter made from cows 

fed oil has a melting point of 10 degrees F. higher than normal butter. 

Errect oF WaTER. There is a popular notion that the more water 

that a cow can be induced to take into the system, the more milk she will 

yield. To prove this, animals were fed silage two periods, with corn fodder 

between, and succeeding which corn fodder with silage was 

used. In every case where there had been a decrease in milk flow there 

had been a decrease in total amount of water taken into the system and 

in every case where there had been a gain in the milk, there had been an 

increase in the amount of water taken into the system. Three cows drank 

for both silage periods 2,182 pounds of water, and both fodder periods 

2,849 pounds of water, but the silage eaten contained 2,489 pounds of | 

water, so that the total water taken during the silage period was 6,226 

pounds, while for the fodder period only 5,435 pounds of water. For the 

silage periods the cows gave 19.07 pounds of milk, and the fodder periods 

18.51 pounds of milk, showing that during the period in which the greatest 

quantity of water was taken into the system they gave the most milk in 

return. It is also shown that as the period of lactation advances the amount 

1 Experiment Station Record, Vol. V., p. 971. 

2 Experiment Station Record, Vol. V., p. 971. 

3 Journal Royal Agricultural Society, Third series, Vol. III, p. 655-662. 
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of decrease of water taken into the system and the amount of milk produced 

are almost exactly in the same proportion, that is, the decrease of water 

taken in during the second silage period was 19 per cent. of the amount 

in the first, while the milk decreased 20 per cent. 

In the fodder period, the second shows a decrease of 14 per cent. of 

water and 13 per cent. of milk over the first period, while in all the periods 

the decrease of 14 per cent. of water and 13 per cent. of milk occurred from 

the first. 

That this is not chance, but characteristic of cows, will appear from 

a study of the experiment made during three years at the Wisconsin Experi- 

ment Station! and in seven out of eight tests the cows took more water into 

the system daily and gave more milk while eating silage than on corn fodder, 

and in the other cases the amounts were equal, thus showing that the rations 

which produced the most milk contained the most water. When silage was 

fed with water at 39 degrees F. there were 2.9 pounds of water drank for 

each pound of milk yielded. 

Minnesota conducted a like experiment, giving three cows water at 70 

degrees, and three cows water at 33 degrees. The three cows receiving the 

warm water drank an average of 95 pounds daily; those receiving the cold 

water drank 87 pounds daily. No special difference could be attributed to 

the one over the other, either on the milk or butter. The animals receiving 

the warm water gained 43 pounds, while those receiving the cold water 

gained 140 pounds. A similar experiment conducted in Michigan? 
from January 19 to March 14, using water at the freezing point and at 

60 degrees, showed that on four cows there was a gain of only 454 pounds of 

milk during the entire period. It is also recorded by the Vermont Experi- 

ment Station that water at 40 degrees was taken as freely as that above. 

There is supposed to be a difference in the comparative value of warm 

and cold water for milk cows. To prove this, two experiments were con- 

ducted at the Wisconsin Experiment Station to ascertain the effect of the 

temperature of the water on the milk production. One experiment lasted 

for sixty-four days and the other one for sixty days. There were six cows 

used in each test. One lot was given water at a temperature of 32 degrees 

F. and the other 70 degrees F. In the first experiment the time was divided 

into three periods of sixteen days each with intervals between them. At — 

the close of these periods the water temperatures were reversed, that is, the 

cows which received water at 32 degrees F. were given water at 70 degrees F. 

1 Wisconsin Agricultural Experiment Station, Bull. 21, and Reports 

’89-'90. 
2 Bulletin No. 4, Minnesota Agr. Exp. Station. Edward D. Porter. 

3 Michigan Agr. Exp. Station, Bulletin 41. 
4 Report Vermont Agr. Exp. Station, 1889. J. L. Hills. 
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and vice versa. The warm water gave the best results, making 1.002 pounds 

of milk more per day. The cows ate more while on warm water than on 

the cold. The fat content was about the same in the samples of the different 
milk. 

It is an interesting fact that a cow in full flow of milk requires from 

one-fourth to one-third more water than when she is not giving milk, and 

a cow giving a large quantity of milk requires more than one not giving so 

much. Cows not giving milk require from 70 to 80 pounds daily upon 

dry feed and from 100 to 120 pounds daily when giving milk. 

Tue Errect oF CHANGE IN TEMPERATURE AND Storms. The effect 
of sudden change in temperature seems to affect the secretion of milk in 

an indirect manner through the nervous system. It would be but natural 

to expect that some effect would be noticed either upon the quantity or qual- 

ity or both. An examination of the milk in butter fat record of the cow 

Early Morn at the Indiana Station for one year, fails to show any connec- 

tion between the quantity or quality of her milk, and the condition of the 

weather. In fact, her greatest variations occurred at times when the 

weather was stationary. It may be remarked in this case, that this might 
be due in part to the unusual good protection which she received. 

The study made upon the effect of temperature at the Vermont Ex- 

periment Station and its results seems to show that the effect of temperature 
upon the quality of milk is an inverse one, that almost two-thirds or exactly 61 

per cent. of the changes in quality were in opposite directions to the 

changes in temperature. During the period under _ observa- 

tion there were thirty-one changes of temperature; seventeen rising, ten 

falling, four stationary. On fifteen of the days, when the weather became 

warmer the fat in the milk decreased, and as the weather became cooler, 

the fat increased. The tendency from this would seem to be that the milk 

became richer when the temperature was falling, and less rich during the 

rising temperature. In the test in 1892, there were 55 chances for com- 

paring the effect of changing temperature upon the per cent. of total 

fat in milk, and 33 to test the effect on the percent. of total solids. There were 

22 cases of rising, 21 of falling and 12 of stationary noon temperature. Dur- 

ing the twenty-one days the fat percentage in night’s milk changed in op- 

posite direction to the temperature, during eighteen it changed in the same 

direction, and in four cases there was no change in fat per cent., thus con- 

firming the former test. The total solids were found to rise and fall in 

much the same way as the fat. During the thirty-three days of the first 

half of the test, in which the calculations of the solids were made, there 

were fourteen days of rising, twelve of falling and seven of stationary noon 

temperature. On fifteen days the total solids percentage in the night 

milk varied inversely, on seven days the changes were in the same direc- 

tion and there were four cases of no change. A little more than two-thirds 

(68 percent.) of the changes were in the opposite direction to the temperature 
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changes. In the experiments, the changes in the inverse direction were 
more decided than those in the same direction. 

During the test made in 1891 by the Vermont Experiment Station! 

there were several heavy storms. The amount of milk delivered imme- 

diately following these was larger than just before. The quality of milk 

cannot be said to vary much in any direction, but the milk of the second 

morning after the storm was less in quantity and richer in quality than 

before. The amount of this disturbance was not in accord with the size 

of the storm. The cows do not appear to have made any change in the 

quantity or quality of the milk on the approach of the storm, and no con- 

nection is traceable between the storms and pounds of butter produced. 

Observations after sixty storms show that after seven there was diminished 

quantity and after three there was no change.” 

In experiments conducted at this station (Indiana) in 1893 milk cows 

exposed to the weather in the winter, but provided with night shelter, 

made a very unfavorable showing, as compared with those given shelter 

in the stable excepting for brief airing when the weather was suitable. 

The exposed cows ate more food, lost in weight and also in milk yield, while 

the sheltered ones gained in weight and made a better showing. At the 

Kansas Experiment Station similar results were obtained. 

REGULARITY AND UNIFORMITY OF MiLKiInNG. While the process of 

milk secretion is a continuous one, it is not entirely uniform, for, as is gen- 

erally believed, the rate of secretion is increased greatly while milking. 

Again, in proof of this the distention of the milk ducts and reservoirs by 

milk already present, acts as a check upon secretion. In all cases the udder 

becomes unduly distended with milk between milkings, and an increased 

flow will be secured by milking off the milk. The time of milking should 

be regular, for a difference of an hour will frequently make a difference of 

10 per cent. in the amount secreted, and if the irregularities are frequent 

a diminished flow will result, The amount given is also considerably af- 

fected by the way in which the milk is drawn. In general it may be said 

that rapid milking is conducive to a large flow. At all times the milk should 

be drawn so that no discomfort is caused to the animal, and in this respect 
there is a great difference among milkers. A rapid, uniform stroke, with 

a firm touch of the teat and a stroking motion of the lower part of the udder 

gives the best results. Babcock has found that certain milkers get not only 

more, but richer milk than others from the same cow. 

The Vermont Experiment Station undertook to demonstrate® the fact 

that fast milking is more advantageous than slow. In so doing, eight cows 

1 Rept. Vermont Agr. Exp. Station, 1891. 

2 Bulletin 30, Nebraska Agr. Exp. Station. C. L. Ingersoll and H. B. 

Duncanson. 

3 Vermont Experiment Station. Report of ’91, page 55. 
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were used in the experiment—four full milkers and four strippers. The 

slow milking took from two to two and one-half times as long as the rapid 

milking. The experiment proved two things: 1st. The diminution in the 

milk flow from one period to another; 2d. Essentially unchanged quality. 

All the cows gave less when milked slowly, although in three cases. the differ- 

ence was but slight. The same station demonstrated that the quality is 

lowered but the quantity increased by milking them three times a day. 

Two cows milked every hour for seventy-two hours gained both in 

quantity and per cent. of fat. The gain the first day was much greater than 

on the subsequent day.! 
2H. H. Dean tried milking diagonal teats to see if there would be an 

increase in the milk production. With one cow there was no difference; 

with another, less milk was given. F. Albert tried a similar experiment 

and found that by milking the quarters or diagonal teats that there was 

a marked increase in the quantity. He was so sure of his conclusions 

that he strongly recommends that this method of milking be always fol- 

lowed. : 

Dr. E. L. Sturtevant had the different quarters of the udder of a cow 

milked separately a number of times, and the milk weighed, and the total 

solids and fat determined. He found a marked difference in the quality 

of the milk from different quarters of the udder. Dr. Babcock made a 
similar experiment along the same lines and his results may be briefly stated 

that, for any single milking the results fully confirmed those of Dr. Sturtevant 

and showed a decided difference in the quality of the milk from different 

teats: If, however, the whole series be considered it is evident that the 

orde® in which the teats are milked is the chief factor which affects the 

quality of the milk. Dr. Babcock says in conclusion, ‘It is doubtful about 

there being any difference in the physiological function of the different 

quarters of the udder.’’ At the Indiana Experiment Station like experi- 

ments were conducted with the same results. At the North Carolina 

Station cows milked one teat at a time showed a less per cent. of fat than 

those milked as usual.’ 
Errect OF Exercise. Though locomotion is detrimental to the yield 

of milk, it is a mistake to suppose that uninterupted confinement in the 

stall is the most economical treatment for a milk cow. With moderate 

locomotive exercise, the slight reduction in quantity of milk appears to 

be fully compensated by the increased yield of solids. Munk undertook to 

to settle this point, and experimented with thirty cows and found that when 

they were allowed half an hour daily exercise the total quantity of the milk 

as well as the fat and casein increased, though much exercise exerted an 

adverse influence on the yield. When cows are on grass their increased 

1 Bulletin 9, New Hampshire Agr. Exp. Station. G. H. Whitcher. 

2 Experiment Station Record, Vol. V., p. 965. 

3 Bulletin 116, North Carolina Agr. Exp. Sta. F. E. Emery. 
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appetites in the presence of an abundance of food quite makes up for any 

loss incurred in the movement necessary to obtain that food. Hence it-is 

desirable that stall fed milk cows should have daily exercise. Very violent 

exercise sometimes has the effect of producing very much change in the 

quality as well as the quantity. It always has the effect of lessening the 

auantity but the effect upon chemical composition is not known. There 

are numerous instances, however, in which the physiological effect of taking 

milk from an exhausted animal has proven injurious. It is generally 

recognized among farmers that it is unsafe to allow a calf or colt to suckle 

when the dam is overheated. Two observations upon this point are recorded 

as follows: 

On ‘April 30, 1893, at Lake City, Fla., a fine cow was owned by Mr. P. 

She had a calf some five miles from home and the calf was a week old, strong 

and healthy. The calf was hauled home in a buggy and the cow made to 

walk. She ran a considerable of the distance and was exhausted when 

the barn was reached. The calf suckled on arrival home and soon became 

very sick with a violent diarrhoeal discharge. 

In 1895 the cows owned by some people in West LaFayette, were herded 

by a boy. He drove them home very hurriedly one night to avoid a rain 

storm. They were somewhat overheated and gave a small quantity of milk 

that night. Two-calves became attacked with diarrhoea. Several people 

were also affected. In two cases mammitis was the result of the bruising 

of the udder in running. 

EFFECT OF CHANGE OF Location. The effect of a change of quarters 

on the quantity and quality of milk was experiniented upon by the Vermont 

Station. The herd was milked and then driven three and one-halfemiles 

to new quarters. Composite samples were taken of the milk of seven cows 

for four milkings before and after the change. There were six and one- 

tenth per cent. larger yields of milk ingredients followed the change. Bab- 

cock foundin asimilarexperiment a falling off in both quantity and quality, 

but the increase of the succeeding days more than compensated for the 

decrease. A change in the stable routine, as feeding out of order or at 

irregular times, may have like effect.} 

Errect oF NEeRvousNEss. Both the secretion and the excretion of 

the milk are under the control of the nervous system, but the exact mode 

whereby the nervous influence is exerted, remains to be worked out. In- 

directly, however, the secretion of milk must largely be affected through 

the sympathetic nervous system, whose center is a chain of nervous element 

extending along the general body cavity just beneath the back bone. The 

nerves act, by controlling the caliber of the blood vessels, and thus regulating 

the blood going to the udder. It isa well established fact, that anxiety of 

the mother, caused by removal of the young, as well as by sudden fear 

—all chance excitement of any kind—will cause a partial and sometimes 

1 Bulletin 116, North Carolina Exp. Sta. F. E. Emery. 



FOOD EFFECT ON MILK SECRETION. 227 
\ 

a complete suppression of the milk secretion. Not only is the amount of 

milk secreted affected by the nervous state of the animal, but its composition 

is also changed even when the quantity remains the same. Unkind treat- 

ment of the cow, willful or otherwise, is found to show its effects in diminish- 

ing the yields of milk. Ill ventilated, badly drained or too draughty cow 

houses, careless exposure in bad weather, irregular feeding, brutal usage, 

fast driving, the mad rushing about, provoked by the attacks of ox warble 

fly and a variety of other causes, are bound to exert an influence upon 

the nerves, the effect of which will be certainly recorded in the milk pail. 

At the Vermont station a test was made of dairy cows at home and at 

the fair ground,! to determine the effect of the nervous excitement on 

the milk flow. The results indicate that the tendency of nervous excite- 

ment is to lessen the quantity of milk and to variously affect the quality, 

aecording to the individuality of the animal, the fat being the most vari- 

able ingredient. In general, the activity of the animal and the nervous 

excitement decreases the flow of milk, stall fed animals producing more 

than grazing animals. 

Tue Errect oF RaGe, FRIGHT AND SUDDEN SHOCKS all have a marked 

effect upon the quantity and probably upon the quality. Flint reports 

Vermois and Becquerel as mentioning a very striking case, in which a wet 

nurse in a hospital lost her child from pneumonia and was deeply affected 

and grieved. She immediately had a marked diminution in the quantity 

of her milk and a diminution in the proportion of salts, sugar and butter. 

There was an increase in the casein. The same writer quotes Sir Ashley 

Cooper as mentioning two cases in which the secretion was instantly and 

permanently arrested by terror. There are a large number of such reports 

due to mental impressions. ; 

Similar observations have been made upon animals. On August 12, 

1892, Lake City, Fla., the following case occurred: A fine cow owned by 

Mrs. T. had a healthy calf four days old at her side. The cow was of a very 

nervous temperament, and particularly averse to dogs. Upon the night 

of that date the dog strayed into the stall next to the cow and calf. The 

cow made frantic efforts to get at the dog, and was in a state of excitement 

for six hours. The calf remained quiet and unharmed. Three hours after 

the calf suckled, it died. 

Another case occurred August 10, 1891, at Bourbon, Ind. A valuable 

mare was owned by Mr. C. She had a foal six weeks old. The day was 

very hot and the mare was used at the harrow, and the colt left in the shade. 

The mare fretted greatly and was worked a couple of hours longer than usual 

to finish a piece of work. The foal was allowed to suckle as soon as work 

was stopped. It died in about four hours. No cause could be assigned, 

1 Vermont Experiment Station. Report 1895. 
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except the possibility of the milk having become altered both by fretting 

and work. 

It has also been observed that after sheep have been frightened or 

worried by dogs, a number of lambs may die which have in no way been 

disturbed or injured by the dogs. It seems in such cases as though the 

milk had induced the trouble. 

Errect oF ABorTION. The Vermont Experiment Station! has made 

several observations on the effect of abortion, on the quantity and quality 

of milk, the most important of which are as follows: That there is a shrink- 

age of over one-third of milk yield, a gain of one-tenth in quality, shrinkage 

of nearly one-third in butter yield and a more even quality of milk throughout 

the year was obtained. In seven out of eight cases the quality of the milk 

both as regards fat and solids not fat, was better than that given after 

normal calving. 

The herd at the Minnesota Experiment Station has likewise been 

troubled with abortion. In the following table are the records of five cows 

for six months immediately following normal calving, which preceded 

abortion, and for six months following abortion. 

TABLE 5. 

INFLUENCE OF ABORTION ON QUANTITY AND QUALITY OF MILK. 
\ 

NorMAL CALVING ABORTION 

NAME OF COW. 
Pounds | Percent. | Pounds Pounds | Per cent.}| Pounds 
milk fat fat milk fat fat 

Beckleyans wane wae ere ZrO 5.89 7AM 2,032 5.84 | 118.6 

(Clara eer ate Qeleer abe ilinioeon 4.40) |) tot 2 2,937 4.63) || 13589 

INOSC Varese peararll Boot 5.40 | 142.7 B37 OD) 5.79 | 1538.9 

OLR eran ene Cane cI e 4,181 4.54 | 189.6 2,736 4.76 | 130.0 

Sullevee hea Dale ween hee |paos Ooo 4.41 146.3 335 (hail 4.68 | 174.9 

Three gave less milk and butter after abortion than after normal calv- 

ing, two gave more, four gave better milk and one milk of the same quality. 

The differences on the whole, were less pronounced than in the Vermont 

herd. 

EFFECT OF SICKNESS. A general disease may have an immediate ef- 

fect upon the quantity and quality of milk. The usual result is to make 

1 Vermont Experiment Station. Report 1892. 
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a diminution of the quantity, and frequently it does not return to normal 
after the animal has gotten well. 

The effects of an overfeed is shown in table 6, below, the overfeed hav- 

ing been given March 11, the dates following showing fluctuation until a 

normal condition was again established. 

TABLE 6. 

Date al Bea ae Si veya oa 

10 16.3 4.8 10.8 7.5 

12 3.8 4.2 6.8 9.5 

13 Ds 18. 1% 14. 

14 3.8 14. 5.2 2.9 

15 6.2 8. 4.5 8.4 

16 7.8 6.8 7 5.8 

17 10. 4.4 8.5 4.4 

18 ile 4.4 al 4.8 

19 12.6 4.4 9.8 6. 

20 12e7 4.5 10.6 5.4 

EFFECT OF TUBERCULIN. The effect of tuberculin has been noted by 

a number of writers, and has been made the subject of special experi- 

mental research at three different experiment stations. The result of all 

the work is to show that tuberculin probably has no effect upon the quan- 

tity or quality of milk. That equal or greater changes may take place 

at any time without the injection of tuberculin. In some cows the quan- 

tity of milk is slightly increased, and in others it is decreased. The prin- 

cipal experiments to determine the effect of the tuberculin injection have 

been conducted at the Cornell and North Dakota experiment stations. 

EFFECTS OF DEHORNING. The effects of a surgical operation, such as 

dehorning, upon the milk flow is of only a temporary character. The effect 

of dehorning has been observed at several of the experiment stations, and 

the effect has usually been of temporary shrinkage in the milk, lasting only 
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a few days. At Minnesota the cows were divided into two lots, part de- 
horned and part left to witness the act. Those dehorned had a shrink- 

age of seven per cent. in quantity of milk and three per cent. in fat. Those 

witnessing the work and smelling the blood lost three per cent. in quantity 

and eleven per cent. in fat.1 In Georgia only twenty pounds of milk were 

lost the first day after dehorning eight cows. 

EFrFrects oF SpayInG. The immediate effect of spaying is to cause a 

shrinkage in the milk flow. This is usually recovered in two or three days. 

The prominent effect is to prolong the period of lactation for two or three 

years. It neither increases the daily yield or improves the quality. 

1 Bull. 19, Minn. Ex. Sta., Clinton D. Smith and T. L. Haecker. 

“Our knowledge is the amassed thought and 

experience of innumerable minds,” 
—Emerson. 



MANAGEMENT OF DAIRY WORK ON THE LARGE 
ESTATE OF BILTMORE FARMS. 

GOLDEN ROSEBAY CALLED ‘‘A QUEEN AMONG COWS’’—HIGH BREEDING 

OF OTHERS OF THE DAIRY HERD. 

Biltmore, N. C. 

Among the famous dairies maintained by American capitalists, probably 

that of George W. Vanderbilt at Biltmore, N. C., known as Biltmore Farms, 

is the most extensive and unique in its appointments. This vast estate 

within a few miles of Asheville is said to contain 168 square miles, on which 

dairying and other farm industries are carried on chiefly for the interesting 

occupation the management of them affords, but with full regard to satis- 
factory returns from every source. 

A herd of several hundred Jersey cows is kept fae milking and the milk 

retailed in surrounding cities from wagons belonging to the farms. Naturally 

in a herd of this nature there are many famous dairy animals, one of which— 

Golden Rosebay 157333 — has received especial commendation at the hands 

of cattle experts. 

At the 1901 sale of imported Jersey cattle held by T. S. Cooper of Coop- 

ersburg, Pennsylvania, Golden Rosebay was called the ‘“‘queen among the 

cows” and proved her title by topping the sale at the price of $2,775, Bilt- 

more Farms being the purchaser. 

The picture shows her in her five year old form, as she looked on the day 

of sale, and where she won praise for her beauty, capacity and disposition, 

thus reviewed by a correspondent: 

“The honor of ‘queen among the cows’ was early conceded to Golden 

Rosebay, the daughter of Golden Lad that caught everybody’s eye and was 

the center of a critical throng all day. ‘ Perfection’ was the almost unani- 

mous distinction accorded her, and by’the time she entered the ring she had 

been so thoroughly ‘inspected, so completely looked at, felt and fondled; 

so metaphorically turned upside down and inside out and sized up, that a 

less phlegmatic constitution would have gone to pieces in the nerves. But 

Golden Rosebay urbanely submitted to all the pulling of hide and rubbing 

of udder, and took so kindly to the excursion trips of various sets of fingers 

up one milk vein and down the other, with stop-overs at teats and milk 

231 
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holes, that her disposition was put down as the third of her good qualities— 

following beauty and capacity. 

“She came into the ring like a queen—and a queen she is. No words 

wasted in soliciting a starting bid cn her. Some one said something about 

a thousand dollars, and a half-dozen other somebodys raised it; she went by 

hundreds to $2,500, then by fractions until $2,775 was reached and she was 

passed into the possession of Biltmore Farms; and superintendent George 

GOLDEN ROSEBAY—IMP. JERSEY 157.333. 

Has Milked 24 Quarts Daily—Bought by Biltmore Farms for $2,775. 

F. Weston, who had her bid in to his account, was the envy of many a breeder 

at the ringside.” 

Golden Rosebay has milked as high as 24 quarts daily, and is one of 

four of the best daughters of Golden Lad in America, all owned by Biltmore 

Farms. The quartet consists of Golden Rosebay, shown in the picture, 

Golden Kela with a record of 1,367 pounds of milk in 30 days, making 73 

pounds, 6 ounces of butter, Golden Beatrice who sold for $1,400 at the same 

sale, and Golden Ora who has a record for one vear of 8,988 pounds of milk 

making 606 pounds of butter. A son of Golden Kola, Kola’s Golden Lad, 
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won Junior champion award at the Charleston Exposition, 1901-2, and 
has been placed in service in the Biltmore herd. 

Superintendent George F. Weston tells of dairy management on Bilt- 

more Farms in a letter as follows: 

“While great attention is paid in the Biltmore herd to the breeding 

operations both to increase the persistent milking qualities, as well as total 

milk yields, and to improve the type, the herd is really a dairy herd, founded 

on a inilking basis, and the sale of milk and cream is the principal of 

the many enterprises carried on on these farms. With the completion of a 

central dairy barn and creamery, they have now commenced the equipment. of 

small outstanding dairy farms which will be run upon the co-operative 

system; that is, the farm in running order with all necessary buildings, cows, 

utensils, pastures, etc., will be turned over to a tenant who will separate the 

cream there and carry it to the central creamery, utilize the skim milk in 

the feeding of his calves and Berkshires, and he will receive for his work a 

monthly amount which will represent the income from the sales after a cer- 

tain sum has been deducted for interest on plant and cost of marketing from 

the price that the Biltmore Farms receive for their products. This amount 

will be about the same as if the tenant lived in a dairy section, owned his 

cattle and plant, and was selling his milk at a creamery. Dairying con- 

_ ducted along modern lines is a new thing in this section and many problems 

have been worked out, such as the best pastures and soiling crops, and, to 

a certain extent, a market has to be created for high class products. The 

demand for these, however, is continually on the increase and it is intended 

to continue equipping these farms until this demand is fully met. 

“About 25 cows will be kept on each farm in order to make them small 

so that the social and educational features of the settlement may be worked 

up to the best advantage with good schools, etc., as these will have to be in- 

dependent of those now conducted by the Biltmore Estate in the village.” 

Not all patrons can secure cows like Golden Rosebay and her sisters, 

but none need be barred from using this ideal to breed up to and greatly 

improve over these now owned. A farm will support a Golden Rosebay as 

readily as it will sustain lifein a $25 scrub. It lies with the owner to set his 

own standard of production and perfection. 



“A man’s true wealth is the good 

he does in this worid.”—Muahomet. 
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DAIRY ANIMALS OF THE UNITED STATES AS REPORTED 
UPON BY TWENTY STATE EXPERIMENT 

STATIONS. 

COWS NOTED FOR THEIR MILK AND BUTTER RECORDS—SIRES NOTED FOR 

THEIR WORTH AS HEADS OF DAIRY HERDS—FACTS OF LIVE 

INTEREST FOR DAIRY HERD OWNERS. 

By Prominent Authorities on Dairying. 

What has been accomplished by dairymen in the past, should be the 

best guide to the possibilities of dairying of the present hour and of the 

coming years which readers of this volume shall have in which to attain 

their measure of success as led on by industry and a healthy ambition. In 

the pages that follow, are records of many prominent dairy animals tested 

and noted for their excellence as profit makers, and serving to illustrate 

proven ideas of breeding, use of feed, and value of generally better care and 

thought than many have been in the habit of giving their dairy herds. 

The reports are from the records of the agricultural colleges and ex- 

periment stations to which they are credited, and give in brief the results 

obtained from cows, how it was done, and the reasons therefor. Bearing 

in mind that the experiment stations strive to make their start where the 

dairy farmer must make his, and in their treatment of the herd handle it 

as they know the dairy farmer must do from force of environment or limit 

of expense, the owner of cows who reads these records, will do so with a 

better understanding of their meaning to him, and the results he, himself, 

should be able to secure. 

Good dairy cows and good dairy sires are the ground-work in success- 

ful dairying, and enough of them to make milk production worth while the 

effort is the superstructure. The reports teem with illustrations and ex- 

amples of the best known to the investigators whose reports are here given, 

and in many are important suggestions drawn from carefully made observa- 

tions covering long periods of time and a wide range of experiment. Their 
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value to the creamery patron will depend upon himself, how well he shall 

make use of what is here presented for his interests. 

These pages are largely a record of the results of good dairying.—re- 

sults such as the previous chapters have sought to point out the way by 

which the dairy farmer may attain them. They are the proof, not of 

theories, but of the methods in daily practice by the best dairy herd 
keepers and dairy animal breeders. No pet ideas are here expounded, but 

simply a collation of facts is presented as they stand in the open records 

of the stations where these animals have been reared, or as they have come 

under the notice of the author who tells of their breeding and their worth 

in the dairy. They comprise records of poor cows, of fairly good cows, 

of very good cows, and of exceptionally good cows, as well as reports on 

sires of exceptional excellence as heads of dairy herds, and here and there 

a more complete comment on whence this excellence comes and why. it 

is expected that the creamery patron seeking improvement in his dairy 

herd will find these reports a most interesting and instructive additional 

feature. 

ALABAMA. 

AGRICULTURAL EXPERIMENT STATION AT AUBURN. 

Report BY Pror. J. F. Duccar, AGRICULTURIST. 

Our records here are only of two years’ standing, and I regret that I 
cannot give so much information as is desired. 

Our best cow is a Jersey—Susanna Hazen 160,809. At three years of 

age, with first calf, she made 330 pounds of butter and received only ordinary 

treatment. Her cost of keep was $25 and she gave us a profit of $50. She 

is now in her second year of lactation, and now, four months after second 

calf, is yet making a pound of butter a day, receiving only ordinary care. 

She is a beauty as to form, color and disposition. Her yearling heifer 

is a great beauty also, teats well placed far apart; the udder comes well for- 

ward and has large folds of loose skin running well up behind. She has 

the typical dairy form, like her mother, and is as gentle and kind as a 

kitten. Her capacity is wonderful. 

Our second best cow has a record of 315 pounds of butter in one year. 

She is of perfect dairy type and performs according to the care she receives. 

Last year she gave a profit of $29, but it was an off year. She is a Jersey. 

The yearly production of butter of the average cows in our state is 

about 75 to 100 pounds. Dairying here is badly neglected, though we have 

many advantages over other sections—a large variety of good yielding 

forage crops, a long pasture season and a mild short winter, all tending to 

cheap production. 
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CONNECTICUT. 

AGRICULTURAL EXPERIMENT STATION AT STORRS. 

Report By C. L. Beacu, PROFESSOR oF DAIRY HuSBANDRY. 

The study of individual cows of the college herd indicated that in the 

cows of this particular herd the form and type of the cow is more reliable 

than breed alone as an indication of her productive capacity, grade cows 

of a distinctive dairy type surpassing thoroughbreds whose type indicated 

lack of dairy quality. In order to test the relation of form or type of cows 

to profitable production, we divided the whole herd into three groups, each 

cow in the herd being included in the group to the type of which she most 

nearly conformed. The divisions were made according to the physiolo- 

gical features of the cow, and the study of the particular form of each cow, 

COW No. 2*—REPRESENTING THE DAIRY GROUP. 

Her Own Record for One Year (see table 1) is, Milk 8,465 Pounds, Butter 509 Pounds. 

along the lines suggested by Prof. T. L. Haecker, in his study of the cost 

of production with the herd of the Minnesota Experiment Station. 
The first group includes the thin, spare, deep bodied cows, and has been 

called the “Dairy group.’’ The second group includes those carrying too 

much flesh, and is styled the «‘Fleshy group.”’ The third group contains those 

lacking depth and width of the barrel, and are designated as ‘‘ Lack- 

ing abdominal capacity.’’ The results of this grouping and a comparison 

of the types included in each group are given on the following pages. 

1. Dairy group. The cows in this group are spare, with deep bodies 

and well sprung ribs. The average production of the group is 351 pounds 
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of butter, and 6,190 pounds of milk. The average cost of each pound of 

butter is 12 cents, and each 100 pounds of milk is 69 cents. They yield 

an average profit of $21.49 as butter cows, and $20.24 as milk producers. 

The cow chosen to represent this group is No. 2, Copper Queen, shown in the 

cut on page 237. 

TABLE 1. 

Record of the cows grouped under the datry type. 

Cow. BI PROFIT. BUTTER. MILK 

Sh Sea Al eats $5 S44 Ze ie oa 

) sh e* [as |Ee | Sea) ie | 222 
S | Bes | §e8|g55| 288 | B51) B88 

es oy =< ‘o) < o 

Wes $ $ $ Wise Cts Mors, || (Cres 

1 9 | Grade Guernsey, | 44.54] 40.42) 41.04) 472 | 9.44)8558 | 52 

Ph ||MO! I GH ook oo ae 48 .80] 42.82) 35.85} 509 | 9.58] 8465 | 58 

3 | 2 | Grade Guernsey. .| 40.60] 25.64/ 19.64) 368 |11.00|6024 | 67 

AVN “Gil GRE s oucios odee 40.21) 24.59] 13.58] 360 | 11.10] 5379 | 75 

Sel OV |S eLSeiyen. taco 38.18] 23.02) 11.96} 340 | 11.20] 5014 | 76 

6 7 | Grade Holstein. .| 36.73] 19.61] 20.57) 313 | 11.70] 5730 | 64 

7 | 13 | Guernsey,........|42.18] 22.08] 22.17) 357 | 11.80] 64385 | 66 

8 2 | Grade Guernsey. .| 37.78] 17.66] 22.99] 308 | 12.20] 6077 | 62 

9 6 | Grade Jersey ....| 42.88] 18.86] 30.16} 343 | 12.20) 7304 | 59 

10 7 | Grade Jersey.. |36.71)16.75| 8.69| 297 | 12.40) 4540 | 81 

Wal 8 | Ayrshire... .. .. | 47.06) 20.44) 35.43) 375 | 12.50] 8249 | 57 

il?2 7 | Grade.Guernsey. .} 40.04] 20.62} 7.50] 337 | 12.50] 4754] 84 

13 | 10 | Grade Jersey.. | 44.08) 19.28) 21.40} 352 | 12.50] 6548 | 67 

14 | 9 | Grade Jersey ....| 41.00} 15.88) 14.00} 316 | 12.90] 5500 | 75 

15 | 8 | Grade Guernsey..| 43.13] 8.89} 12.95] 289 | 14.90] 5608 | 77 
16 | 10 | Guernsey,.. ....| 42.68) 7.36] 5.96) 278 | 15.30 | 4864 | 88 

Average for the group... .| 41.66) 21.49) 20.24] 351 |12.00|6190 | 69 

2. Fleshy group. The cows in this group are large framed animals. The 

neck is thick, the shoulders heavy, the loin wide, withers round, crops full, 

brisket heavy, and as a class they are animals that take on flesh easily and 

look smooth and plump. They make an average of only 217 pounds of 

butter each, and less than 4,000 pounds of milk. When the labor expended 

in their care is taken into consideration, they are all kept at.a loss. They 

charge in cost of food 18.1 cents, or 6 cents more than the dairy group, 
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for each pound of butter, and 31 cents more for each 100 pounds of milk. 

The cow No. 23, shown in the cut below, is chosen to represent this group. 

COW No. 23*+—REPRESENTING THE FLESHY GROUP. 

Her Record for One Year(see table 2) is, Milk 5,069 Pounds, Butter 276 Pounds. 

TABLE 2. 

Record of the cows grouped under the fleshy type. 

COW. & PROFIT. BUTTER. MILK. 

io) 
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2| 8 |Grade Jersey.....|40.77| 5.49] -4.48| 257 | 15.8 | 3629 [1.12 

*23| 9 |Jersey...........|46.21] 3.47| 4.48] 276 | 16.7 | 5069 | .91 
24] 4 |Grade Guernsey.. .|32.36|-2.66/-— .95] 165 | 19.5 | 3141 | 1.03 
25| 7 |Ayrshire......... 35.05|-4.09] 3.21] 172 |.20.3 | 3826 | .92 

Average for the group... |38.59|  .55| .56| 217 | 18.1 [3916 | 1.00 

—Represents amount lost. 

3. Group lacking abdominal capacity. This group contains five cows 

lacking in depth and width of barrel. They consume a little less food than 

group 1, and yield considerably less profit in return from both milk and 

butter. The cows in this group differ from those in group 1 in both form 

and disposition. No. 18 in the group is a quarrelsome animal, and the 
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boss of the herd. No. 19 is a very nervous cow, and uses her energy in 
unnecessary work. No. 20 is a discontented animal, always on the alert 

for an open gate, and often found where she ought not to be. As a group 

these cows are “‘light on their feet,’’ and very active animals, which may 

account? somewhat for their low production. They charge in food 14.9 

cents for butter and 77 cents per 100 pounds for milk. They are not profit- 

able animals, and should be weeded out of every dairy herd. The cow 
representing this group is No. 20. 

=o, 

COW No. 20*+-REPRESENTING THE GROUP LACKING ABDOMINAL CAPACITY. 

Her Record for One Year (see Table 3) is, Milk 4,122 Pounds, Butter 246 Pounds. 

TABLE 3. 

Record of the cows grouped under the type with small barrel. 

Cow. i PROFIT. BUTTER. MILK 
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ANATOMICAL AND PHYSIOLOGICAL FEATURES OF THE DAIRY COW. 

Intelligent and progressive farmers and dairymen are becoming more 

familiar with the fact that milk and butter producing qualities of cows are 

accompanied by a general vigor, conformation, temperament, fineness, 

bearing, and other features that are quite characteristic. Dairymen who 

profit most in the keeping of cows familiarize themselves with these charac- 

teristics and understand their relationship to capacity for production. 

This is understood best by those who have had long experience with cows, 

and have studied under widely varying conditions their general form and 

manner, especially in connection with accurate records of performance. 

y 
DAIRY TYPE (COW No. 2) 

To Illustrate Points Referred to in the Text. 

In a general way such knowledge includes some idea of the anatomy and 

physiology of the cow, particularly with reference to the general locality, 

development, and functions of the various organs concerned in the produc- 

tion of milk and butter. 

In a discussion of this subject the dairy cow may be considered as a 

complex machine developed for a particular purpose, consisting of a frame- 

work of characteristic form, supporting parts that are most essential 

to the purpose and parts that are less essential, the essential parts being 

those directly concerned in the production of milk and butter, while the 

less essential parts are only indirectly concerned. 

The figure above of cow No. 2 shows the outline and general features 

of a profitable cow of the dairy type, and illustrates points referred to in 

the following paragraphs: 

In the opinion of the writer it seems justifiable to state that the general 

constitutional vigor of the cow is of primary importance, and that of nearly 
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as great importance are efficient digestive organs; large and well formed 

milk organs; strong heart and good blood circulation; large, strong lungs; 

and a highly developed nerve system. For convenience in the present 

discussion these are called the essential organs, and are considered here 

with some remarks concerning their uses or functions. 

Digestive organs. Milk is a manufactured article, produced by the 

cow from the food which she consumes. The capacity of a cow for produc- 

ing milk depends largely upon her capacity for digesting food and assimilating 

it into her tissues. For the accommodation of a large and efficient digestive 

apparatus a good dairy cow should have a long, deep and wide barrel with 

well sprung ribs. This form of middle piece gives ample room for the storage 

of food, and for an apparatus capable of disposing of large quantities of 

the coarse, bulky fodder which the cow consumes. 

Milk organs. The milk organs are quite intimately concerned in the 

productive capacity of the cow, as it isin these that the milk and butterfat 

are finally elaborated from the food. It is not altogether cleaily under- 

stood how the milk is made in the gland, but it seems quite probable that 

it is produced by the epithelial cells within the udder. So far as is known, 

the quantity of milk that can be produced depends in a large part upon 

the number and activity of these cells. The number of such cells is limited 

by the size of the udder and the amount of fatty tissue it contains. The 

dairy cow should therefore have a large udder capacity, the larger the 

better, but the size of the udder should not be due to any large amount 

of fat or flesh. There should be an elasticity of the tissue with a shrinkage 

of the udder when empty. The udder should have considerable surface 

extending far forward and well up behind. It should be well balanced and 

symmetrical in shape, indicating good development in all quarters; for the 

more perfectly developed the organ is, the larger the amount of milk it will be 

likely to yield. It should be spread considerably from side to side also, 

while the teats should be even and squarely placed. To make room for 

such a capacious, well developed udder, the hind legs of the cow should 

be wide apart, the thighs should be thin, and the flanks high arched. 

The activity of the udder, or the amount of work done in it, is indicated 

to some extent by the quantity of blood that passes through it, which depends 

quite largely upon the capacity of the blood vessels which are connected 

therewith. It is important, therefore, that there should be a strong and 

full development of the arteries and veins of the udder and abdomen. The 

milk veins should be large and elastic, should extend well to the front, and 

should enter the abdomen through large or numerous orifices, thus permitting 

a strong flow of blood through them with a minimum of resistance as it 

returns to the heart. Besides these veins, there is a network of them in 

the forequarters of the udder, and still others pass upward behind, which, 

when large, indicate considerable productive capacity. 

Pelvic organs. Dairying is based upon the maternity of the cow. It 

is the mother function that arouses the milk organs into activity for the 
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feeding of the offspring. Many generations of selection and breeding by 

man have prolonged the period of activity of these organs in the dairy cow, 

but the beginning is always a function of reproduction, which must occur 

with considerable regularity in profitable cows. In order that this may occur 

with the least tax upon the general vigor and activity of the cow, she should 

have broad hips and a high pelvic arch, furnishing ample room for the young 

before birth and providing for its easy delivery. 

Heart andlungs. The chest should be deep, providing room for generous 

sized heart and lungs. These organs, vital in every animal, are required 

to do more than ordinary work in the dairy cow. The digestion of a large 

amount of food and its conversion into milk require an expenditure of energy 

and. vitality equal to that expended in the performance of hard work. 

Therefore, there should be a vigorous circulation of blood and ample pro- 

vision for its purification and for a large supply of oxygen. 

The nerve system. The digestive tract prepares the food for assimilation 

into the tissues, the udder elaborates the milk, the heart forces the blood 

with its load of food and oxygen through the body, the lungs supply oxygen 

to the blood and remove from it the products of the oxidation which takes 

place in the body; but the brain and nerve system are concerned in all these 

operations. Through the influence of this system the activities of all the 

organs are aroused, guided, controlled and harmonized. In the cow the 

heart and lungs are ever active. The digestion, absorption and assimilation 

of food, and perhaps the mysterious elaboration of milk, are constantly 

going on. Collier estimates that a cow giving an average quantity of milk 

produces, on an average, 138,210,000 fat globules per second during each 

24 hours. This and the secretion of the other constituents of the milk 

illustrate the amount of activity in the milk organs alone, and suggest the 

need of a highly developed nerve system. The more pronounced of the 

outward signs that indicate this nerve development are a bright, lively, and 

prominent eye, this prominence causing a dished face; a wide forehead; 

a wide junction of the skull and spinal column, indicating a large brain; 

a large prominent backbone, giving room for a well developed spinal cord; 

a long slim tail; and considerable energy and vigor and style of action. 

The correlation of parts. It is to be observed that further help in the 

study of dairy cows is an understanding of the reciprocal relations between 

the different parts of the body. It isin accordance with this correlation that 

the parts of the body here spoken of as less essential may be said to be indi- 

rectly concerned in the production of milk; for the same food can not be used 

at the same time for both forming flesh and producing milk; hence the smaller 

the amount of food used in the formation of tissues of these less essential 

parts, the larger the amount that will be left to be converted into milk. 

Less essential parts. The energy of the dairy cow is directed as com- 

pletely as possible toward the production of milk and butter. The tendency 

to produce milk has been increased as much as possible by breeding, in- 

heritance and development; and likewise, the tendency to lay on flesh has 
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been restrained. Thus the less essential parts of the dairy cow have been 

depleted or have “‘paid. tribute’ to the parts which are more essential to 

the purpose for which she was bred. This has resulted in developing a 

cow with a fine, slender head and neck; light fore quarters with but little 

flesh; rear quarters thin, incurved at the rear and sides, showing but little 

flesh; sharp withers; spare crops; and a generally thin, bony, angular body, 

devoid of all unnecessary flesh. 

The writer is aware that this idea of the type of the ‘‘special purpose”’ 

cow is opposed by advocates of the ‘‘general purpose’’ cow, as well as by 

numerous breeders, owners and experimenters. Correct conclusions as to 

the exact type of cow best adapted for large dairy performance can only be 

drawn after studying the records of many cows, from the economic stand point, 

and for full lactation periods. Even then there may be exceptions to the 

general conclusions arrived at. But the dairyman is seeking for the cow 

most profitable for his own particular purpose, and will usually be guided 
by the general law of averages. 

AVERAGE PRODUCTION OF BUTTER PER COW. 

In order to get some idea of the actual average production in Connecticut 

the writer, during the summer of 1899, made a canvass of a large number 

of herds whose owners patronized one of the large creameries in this state. 

From data collected in this canvass an average production of butter per 

cow was estimated, and is tabulated below. The amounts stated here are 

based upon the quantities of actual butter-fat delivered to the creamery, 

together with the careful estimates of the quantities of milk, cream and 

butter used by the different families on the farms where the herds were 

kept, as well as the amounts of milk used in raising or fattening calves on 

the farm. 

Average annual production of butter per cow by the herds of the patrons of one 
Connecticut creamery. 

1 herd comprising 10cowsaveraged 300 or more pounds 
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The results of this canvass show that only one herd averaged more 

than 300 pounds of butter per cow per year, and only eight herds averaged 

from 250 to 300 pounds. The actual butter production per cow per year 

in the whole 47 herds of 392 cows averaged 199 pounds. From the best 

data available it appears that the average conditions in New England require 

that a cow shall produce not less than 250 pounds of butter per annum 
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before she can begin to yield a profit, when the cost of food, labor and other 

items are computed at the market prices. Yet the above canvass shows 

that only one-fifth of the cows included in the examination exceeded this 

amount, while the general average is 50 pounds below it. If these figures 

are taken as a fair index of the average production throughout the state 

then it would seem that the dairy industry in Connecticut is far less profitable 
than it ought to be. 

It is not difficult to discover sufficient reason for such poor showing. 

locally and generally, on the part of Connecticut herds. Improper and 

irrational feeding and poor care and management are causes in a great many 

instances in which the quality of the cows might assure better results under 

diferent feeding and care. There are records of experiments in which 

herds of very ordinary cows, under proper care and feeding, have produced 

surprising amounts of milk and butter, and have yielded handsome profits. 

But a little careful study of dairy herds leads to the conclusion that no 

inconsiderable part of the trouble lies in keeping cows that no system of 

feeding nor the best care and management could ever make profitable, 

at least so far as the dairvman 1s concerned. 

4 

ILLINOIS. 

AGRICULTURAL EXPERIMENT STATION AT URBANA. 

Report By W. J. FRASER, ASSISTANT PROFESSOR OF Datry HUSBANDRY. 

Rose. A grade cow, age 14 years, weight 1,225 pounds. Production 

for five lactation periods as follows: 

June 6, 1894, to February 24, 1896, time 1 year, 8 months, 18 days— 

14,462.1 pounds milk, 703.89 pounds butterfat, 821.1 pounds butter. 

April 7, 1896, to December 6, 1897, time 1 year, 8 months—14,536 

pounds milk, 762.19 pounds butterfat, 889.22 pounds butter. 

February 14, 1898, to February 27, 1899, time 1 year, 13 days—12,497.5 

pounds milk, 506.93 pounds butterfat, 591.41 pounds butter. 

April 10, 1899, to July 2, 1900, time 1 year, 2 months, 22 days—12,579.5 

pounds milk, 637.45 pounds butterfat, 743.69 pounds butter. 

August 27, 1900, to September 22, 1901, time 1 year, 25 days—6,018 

pounds milk, 291.13 pounds butterfat, 339.65 pounds butter. 

Description: Wedge shape as viewed from top and front; general 

appearance robust; head broad between eyes, well dished, quite fine; eyes 
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large, bright, prominent; horns good length, small, fine; muzzie large; neck 

long, quite fine, well attached to shoulders and head; back straight, strong; 

tail, jarge, fine; switch large; withers sharp; hips broad, prominent; good 

length from hip points to thurl bones; chest very deep; ribs far apart, well 

sprung; abdomen very large; legs well shaped, strong; hide medium, loose; 

hair medium; secretions abundant, yellow; udder large, capacious, well 

ROSE—A GRADE COW. 

Produced 658.9 Pounds Butter in One Year. 

balanced; teats good size, easily milked, well placed; milk veins large, tor- 

tuous, few small branches; temperament very active, sensible, maternal. 

ZUIDER ZEE AGNES. 

Description: Wedge shape as viewed from top, side and front; gen- 

eral appearance hardy; head fine, broad between eyes, well dished, clean 

cut; muzzle large; eyes medium, quite prominent; horns good length, small; 

neck long, slim, well attached to head and shoulders; back straight, strong; 

tail long, fine; switch large; withers sharp; loin strong; hips broad, promi- 

nent; good length from hip points to thurl bones; chest.lacking in depth; ribs 

large, far apart, well sprung; abdomen large, well shaped; hide loose, pliable; 
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secretion abundant; udder very large, well balanced, good quality; teats well 

placed, good sized, easily milked; milk veins large, tortuous. Age, 5 years; 

Weight 1,250 pounds. 

First lactation period, one year, produced 11,364.2 pounds milk, 390.77 

pounds butterfat, 455.9 pounds butter. 

First six months of second lactation period produced 8,280 pounds 

milk, 277.31 pounds butterfat, 323.53 pounds butter. rd 

Yield for one day, 76 pounds milk. 

Average yield for 30 days, 68 pounds milk. 

ZUIDER ZEE AGNES—HOLSTEIN-FRIESIAN. 

Produced 455.9 Pounds Butter in One Year at Four Years Old, 

TINA CLAY’S PIETERTJE BELL. 

Description: Wedge shape as viewed from top, side and front; gen- 

eral appearance hardy; head broad between eyes, fairly well dished; eyes 

large, bright, prominent; muzzle large; horns small, long; neck long, slim 

and well attached to shoulders and head; back straight, strong; tail long, 

fine; switch large; withers quite sharp; loin strong; hips broad, prominent; 

length from hip points to thurl bone fair; chest lacking in depth; ribs far 

apart, well sprung; abdomen large; legs strong, well shaped; hide rather 

thin and loose; secretions quite abundant; udder large; capacious, fair 
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quality, slightly cut up between the teats, somewhat fleshy; teats large; 

milk veins large, quite straight, unbranched; temperament nervous. Age 

12 years. Weight 1,200 pounds. Production for one year—12,416.9 

pounds milk, 414.68 pounds butterfat, 483.79 pounds butter. 

The production of two other cows as recorded at the station is given 

as follows: 

JocKkemMKeE. Holstein-Friesian, imported. From June 19, 1895, to 

June 18, 1896, time one year—15,070.1 pounds of milk, 568.63 pounds but- 

terfat, 663.4 pounds butter. 

TINA CLAY’S PIETERTJE BELL—HOLSTEIN-FRIESIAN, 

Produced 483.79 Pounds Butterin One Year. 

ExiILe’s TORMENT. Jersey. First lactation period, time 1 year, 5 months 

—7,620.4 pounds milk, 412.43 pounds butterfat, 481.17 pounds butter. 

Second lactation periad, first 6 months—4,586.8 pounds milk, 237.38 pounds 

butterfat, 269.94 pounds butter. 
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INDIANA. 

AGRICULTURAL EXPERIMENT STATION AT LAFAYETTE. 

Report By C. S. Prums, DIRECTOR. 

The Indiana station has owned several very superior cows, although 

we have no continuous year’s test of both milk and butterfat that will 

show the best capacity of these individuals. At the present time there are 

four animals of interest in the herd, two being Holstein-Friesians that have 

i 
t 

f 
i 
‘ 

: 

JERSEY COW “* EARLY MORN’”’ 506,661. 

made records which have placed them in the advanced registry of the Hol- 

stein-Friesian Association of North America, and two Jerseys with recorded 

tests in the butter books of the American Jersey Cattle Club. The follow- 

ing records of two cows may be of interest to readers of this book: 

Early Morn was a daughter of Ruby’s Harry, 15,664, a son of Fancy’s 

Harry, 9,777, that was killed in a railroad wreck before his merits as a bull 

became known. She was from Pinky Spry, 18,316, a daughter of Tormentor 
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3,533 imp. On the sire’s side, Early Morn was also a great granddaughter 

of Tormentor, through Ruby’s Torment, her granddam. 

Early Morn was dropped April 4, 1887, and came into the possession 

of the Indiana Station in December, 1890, where she remained until her 

death in May, 1899. She was a large Jersey, having weighed nearly 1,300 

pounds in her time. Her udder was very superior, the front part being 

nearly perfect, the hind part however, not being quite as full as it should 

be. Her milk veins were simply fair. The udder was very elastic and 

HOLSTEIN-FRIESIAN COW ‘‘MANADA PURDUE 3rd,” 50,483. 

milked down well. She always carried plenty of flesh, and had fine hand- 

ling quality. 

In 1897 a careful record was made of Early Morn’s work. During 

that period, beginning with April 13, ending January 13, 1898, during a 

period of 275 days, she produced 5,830.3 pounds of milk. Samples from 

each milking, by Babcock test, showed 330.60 pounds of pure butterfat, 

equal to 1.2 pound per day. For the first five and one-half months of this 

period of lactation all of her cream was saved and churned separately, the 
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milk being run through a separator, and made 248 pounds and one-half ounce 

of butter, worked-and salted one ounce to the pound. 

From March 12 to 19, 1895, a special test was made of Early Morn, and 

this was reported to the American Jersey Cattle Club, and is in the pub- 

lished tests of the club. During the test(7 days) she produced 248.8 pounds 

of milk from which was produced 17 pounds 131 ounces of butter, worked 

and salted one ounce to the pound. She consumed during the trial 84 

pounds of hominy, 42 pounds of bran, 21 pounds of oil meal, 55 pounds of 

clover hay, 193 pounds of silage. 

For 11 months ending January, 1894, she produced 6,737.7 pounds of 

milk, an average of 20.9 pounds a day, while for 396 days ending in 1896 

she made 7,754.8 pounds, an average of 194 pounds a day. 

MANADA PURDUE 93RD. 

This Holstein-Friesian cow was dropped at the Indiana Agricultural 

Experiment Station on November 16, 1894, and was sired by Pietertje 

Netherland Artis, 13203, her dam being Maneda Purdue, 22043. The sire 

was by Pietertje Netherland 12804, a son of Netherland Duke 1571 H. H. B., 

and Pietertje 3rd, 11244, while on the dam’s side he was a grandson of 

Prince of Artis, 2479 H. H. B. His six nearest female relatives averaged 

about 18,000 pounds of milk a year each. 

On the dam’s side, the granddam of Manada Purdue 3rd, was an im- 

ported cow by the name of Manada, that was a very fine example of the 

dairy type, and withal asuperior Holstein, exceptingin the quality of her milk. 

On January 30 of this year, Manada Purdue 3rd dropped a bull calf 

which on the day of birth weighed 125 pounds, the heaviest calf dropped 

at Purdue University in 11 years. On Monday morning, February 24, a 

test was made of this cow for seven days. During this period she produced 

489 pounds of milk which by Babcock test showed 16.72 pounds pure butter- 

fat. Her milk was run through a separator, and from the cream in two 

churnings were made 19 pounds three ounces of unworked butter, and 17 

pounds 15} ounces of worked butter, salted one ounce to the pound. The 

greatest amount of milk she produced in one day was 75.4 pounds on Tuesday, 

which showed 2.6 pounds pure butterfat. 

During this trial she consumed 634 pounds of clover hay, 300 pounds 

of silage, 60 pounds of bran, 42 pounds of gluten meal, 28 pounds of hominy 

feed and seven pounds of oil meal. On the basis of figures adopted by the 

Holstein-Friesian Association of North America, the cost of this feed would 

be $1.32. This is, however, considerable lower than prevailing prices for 
feed this winter would make it. 

A year’s test prior to 1902 of this cow has not been made, as her period 

of lactation has been broken into to use as a nurse cow on some show stock, 

but during 1902 she is under careful test in every way to measure up her 

working capacity, samples of her daily milk being subjected to Babcock 

test. She is a cow however that will yield a good margin of profit over the 

cost of production. 
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KANSAS. : 

AGRICULTURAL EXPERIMENT STATION AT MANHATTAN. 

Report By Proressor D. H. Otis, Dairy HuSBANDMAN. 

Of the cows presented under this report Professor Otis says: 

«‘We send you some pictures of our best scrub cows, together with their 

records. I would say that the cows were common cows picked up here 

and there over the country, and we have no information as to their age or 

previous treatment, before coming to college. The general type is 

SCRUB COW No. 33. 

Year’s Record—Milk, 8,642; test, 3.7; butterfat, 320.59. 

given in the picture,and I do not know as I can add anything in the way 

of characteristics that would be of particular value; they are simply‘cows. 

They have made good records for common stock. According to Secre- 

tary Coburn’s reports the average Kansas cow produces less than 90 pounds 

of butter a year. I made an investigation four years ago in one of 
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the best creamery districts of the state and found that the average cow of 

82 different herds visited produced 125 pounds of butter a year.” 

Professor Otis has ‘‘picked these cows up here and there”’ and neces- 

sarily from among those furnishing the average of 90 to 125 pounds butter 

yearly. The excellent record these have made while at the college, is, there- 

fore, mostly the result of better care and handling, showing in a practical 

manner what a dairyman can do with his own herd by giving thought to 

SCRUB COW No. 72. 

Year's Record—Milk, 7,965 pounds; test, 4.27 per cent.; butterfat, 340.42. 

the cow’s needs in the way of foods to stimulate milk secretion and the 

comfort of correct stable management. Professor Otis’ letter, the pictures 

that follow, and the yearly records of milk and butter production of these 

“picked up scrub cows”’ will tell their own story to the patron who is honestly 

trying to improve his herd and his dairying methods. 



KANSAS-—SCRUB COW No. 20. 

Year’s Record—Milk, 9,116 pounds; test, 4.21 per cent.; butterfat, 383.7, 
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KENTUCKY. 

AGRICULTURAL EXPERIMENT STATION AT LEXINGTON. 

REPORT BY D. W. May, AnimaL HusBANprRY. 

The station owns a herd of Jersey cattle, containing among other good 

animals, Dollie’s Valentine, 105049. This cow was dropped February 14, 

1894, and is out of Dollie Fay, 105047, by Oonan’s Tormentor Pogis, 30505. 

Dollie’s Valentine has made 18 pounds 1 ounce of butter per week and a 

DOLLIE’S VALENTINE 105,049—JERSEY. 

Produced in One Year 10,218 Pounds of Milk, Yielding 676.5 Pounds Butter. 

yearly record of 10,218 pounds of milk and 676.5 pounds of butter. This 

represents an average of 27.99 pounds of milk and 1.85 pounds of butter 

daily for one year. 

I send a photograph of Guenon’s Lad, 54422. This imported bull was 

owned by the Kentucky Agricultural Experiment Station. He was dropped 

January 21, 1897. He took first prize at the Interstate Fair at Louisville 

in the fall of 1901, winning over the prize bull of the Pan-American Exposi- 

tion of the same year. Shortly after this he was sold for $3,550. > 



KENTUCKY—GUENON’S LAD 54,422—JERSEY. 

Prize Bull at Interstate Fair, Louisville, Ky., 1901. 
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Sold for $3,550. 
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MARYLAND. 

AGRICULTURAL EXPERIMENT STATION AT COLLEGE PARK. 

Report By H. J. Patrerson, DireEcTor. 

There is no doubt but that good care and feeding of cows, system- 

atically carried out from year to year, will change their individuality and 

cause many cows to take a place among good and even extraordinary ani- 

mals that are now occupying places of indifference and obscurity simply 

because they do not have a proper chance. The force of this is illustrated 

by the following records given of cows Nos. 7 and 15+ Further details 

of similar results with many other cows have been published in bulletin No. 

69 of the Maryland Station. 

Cow No. 7 was purchased by the Maryland Experiment Station from a 

herd of average cows for the state, and, as far as could be judged, she was 

no better than the average of the herd. Her ability at that time is shown 

by her first year’s record at the station, as she produced but 258 pounds of 

butter, which is likely better than she had been doing before as she was much 

better fed. She was at this time in what might usually be called the prime 

of her life for dairy purposes. In the five years she has been owned by the 

station her yearly butter yield has constantly increased, to 268 pounds the 

second year; 357 pounds the third year; 362 pounds the fourth year; and 

442 pounds the fifth year. She is a high-grade Jersey and, as can be seen 

by the illustration, decidedly not of the beef type. She is a very dainty and 

comparatively light feeder, which is her serious fault, and, while she does not 
produce a large quantity of milk, it is very rich in fat. 

No. 15 was purchased by the Maryland Experiment Station from a 

Baltimore consignment of western cattle. When she was purchased she 

was of a decidedly beefy tendency, and the record of her first year’s butter 

yield at the station shows her to have been a very poor cow from the dairy 

standpoint at that time. The first year she was owned by the station she 

produced 183 pounds of butter; the second year, 286 pounds; the third 

year, 359 pounds; the fourth year, 338 pounds; and the fifth year, 386 

pounds. The illustration shows her to have Hereford blood, which is very 

likely the predominant strain, as when she is bred to the most prepotent 

Jersey or Guernsey bulls, her calves invariably are colored like the Hereford 

breed without any markings whatever from the sire. Since purchasing 

by the station, No. 15 has lost all of her tendencies to lay on flesh. 

The sketches sent by the station are of cows which were selected as 

being average animals for this state, and it is doubtful if they had remained 

under the same conditions as that from which they were taken, whether 

their best yearly yield would have been any better than their records for 

the first year they were owned by the station. It simply shows what can 

be made from a great many average cows found on dairy farms if they are 

given the proper treatment. 
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MICHIGAN. 

AGRICULTURAL EXPERIMENT STATION AT ST. ANTHONY Park. 

Report By C. D. Smiru, DiREcTorR. 

Yearly records are reported by Professor Smith of three of the best 

cows of the station herd as follows: 

BELLE Sarcastic, Holstein-Friesian, H. B. 23039, produced in one 

year, 21,075.8 pounds of milk containing 632.78 pounds fat. In a lactation 

period of sixteen months gave 27,626.3 pounds milk .containing 827.22 
pounds fat. : 

Houwtyje D., Holstein-Friesian, H. B., 12005, produced in one year 

19,025 pounds milk containing 660.14 pounds fat. 

Rosa BoNuHEvUR 5TH, Holstein-Friesian, H. B. 11227, produced in one 

‘day 106.75 pounds milk, and in 10 days, 2,989 pounds milk containing 

26 pounds fat.. 

MINNESOTA. 

AGRICULTURAL EXPERIMENT STATION AT ST. ANTHONY PARK. 

Report BY ProressoR T. L. HAECKER. 

COWS FOR THE DAIRY. 

The Minnesota Experiment Station has completed the eleventh year 

in which complete records have been kept of the amount of milk and butterfat 

yielded by each cow at every milking and the amount and kind of food 

given each day, with its chemical composition. Some of the discoveries 

made by this comprehensive and careful work have been referred to in the 

chapter on economical feeding of dairy cows, in which the subject is treated 

from the feeder’s standpoint. No reference is made to the kind or type of 

cow that makes the best return in the dairy, and to make the Creamery Pa- 

trons’ Handbook a more complete guide for the dairyman, a little definite 

information on this subject seems desirable. 
Every farmer has observed that there are good cows and poor cows in 

every breed. Some cows yield a large mess of milk when fresh, but soon 

begin to shrink in flow; some give only a medium yield when fresh, but are 

very persistent milkers; some make a very creditable showing in yield, but 

the milk contains a small per cent. of butterfat. Some that are not adapted 

for dairy work, have, under a forced process of feeding, given satisfactory 

and even large returns for a year or two and then have died or failed to 
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respond to further forcing, but-unfortunately nothing is said or written in 

. regard to this particular phase of the work. 

The records of the station referred to show that a test covering a 

short period, or even one or two years, throws but little light on the kind 

of cow that is best adapted for dairy work. This is clearly demonstrated 
in the year’s test of the Guernsey cow, Sweet Briar, and the common cow, 

Fairy. 

Lbs. Lbs. 

ONE YEAR’S RECORD. Milk. Butter. 

Sy SELB a Bag ated Cab (ot ga On gan ies Alen t rSda 9290! 206 

amy. COMMON, ih cn i.e SS ye he ae ee aCe 8867 384 

Lbs. Lbs. 

AVERAGE OF FIVE YEAR’S RECORD. Milk. Butter. 

Sosa WISECCA TRE eT aro Ren eek ns ch otis eral Eee ecco evens Ric. scapes 6501 380 

Bara Settee PACE Be DE oie Mahe dhepan 3 ats OMA Des A's od 0 Bie os 6544 286 

Had the record ended with only one year’s test the common cow would 

have been declared the better, but by continuing the test during the five 

years it was found that Sweet Briar was by far the better butter cow. Both 

entered the station herd when they were six years of age. Fairy remained 

six years, when she passed her usefulness, being 12 years old and failing to 

breed. Her average yearly yield during her life was 6331 pounds of milk 

and 273 pounds of butter, while Sweet Briar is now in her 17th year and is 

due to calve on New Year’s day. Her yield for the ten years has been as 

follows: 
SWEET BRIAR—PRODUCTION FOR PAST TEN YEARS. 

Mear. Milk. % Fat. Butter Fat. Butter. 

1891-2 6510.3 5.22 339.59 396.19 

1892-3 7352.0 5.00 367 .48 428 .72 

1893-4 4515.6 5.03 227 .40 265.30 

1894-5 7534.1 4.96 373.50 ‘ 435.75 

1895-6 6604 .0 4.86 321.28 374.83 

1896-7 EAVES) 5.41 420.86 491.00 

1897-8 3501.3 5.06 i lO 206.62 

1898-9 5301.9 4.95 262.74 306.53 

1899-0 5491.7 4.76 261.58 | 305.18 

1900-1 7160.5 4.27 305.75 356.71 

Average 6174.2 4.95 305.73 356.68 

From this table we see that even under exceptionally good care, cows 

will vary considerably from year to year in the flow and quality of milk, 

and that it requires several years of careful and accurate testing to determine 

the value of a cow in the dairy. Sweet Briar is doubtless the only cow in 
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America whose every mess of milk has been weighed and tested separately 

for eleven consecutive years. She has completed her 15th lactation, but 

the last, being for year 1901—2 has not yet been computed. During the 14th 

lactation her yield of butter was just equal to the average for the last ten 

GUERNSEY COW—SWEET BRIAR. 

years given in the table. She is still sound and gives promise of doing good 

work the coming year. ) s 

THE TYPE OF COW ADAPTED TO PROFITABLE DAIRYING. 

While, as has been shown, it is not possible to determine the degree of 

uscfulness a cow may have by a short test, or even a year, it has been defin- 

itely determined that it is an easy matter to measure her value for the 

at 
NO 

\\ 
\ 

A GOOD DAIRY COW. 

dairy by her form or conformation. If a cow has a roomy, deep middle piece, 

she is invariably a good feeder. Now, if she is a good feeder and does not 
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have the disposition or heredity to convert her food into meat, she will, 

if carefully handled and well fed, be a good milker. She may not be a large 

butter producer, because that depends upon the quality of her milk—which 

is a matter of heredity, and no person has yet been able to tell by the | 

mere inspection or handling of an animal what that quality may be; but if 

she is spare in conformation, and a good feeder, she may be safely selected 

as a profitable cow. 

The cows of this type have, in all careful and impartial trials, covering 

several years, shown their great superiority in the dairy, irrespective of breed. 

It is with cows, very much as with horses. Now and then one can find a 

blocky, heavy-boned horse that has the elements of speed in him, but he 

soon gets out of wind and is distanced in the race. Soa cow of beef heredity 

and form, may, for a short time, do creditable dairy work, but she has thus 

far failed to show staying qualities. To show the comparative usefulness 

of these two types we again refer to the Minnesota tables covering 20 yearly 

records of each type with the following averages: 

Lbs. Lbs: 

Milk. Butter. 

DETER OL RTCTON 7S ARAN ie ae oe ag ea es Ace TP RA Pe se a oe 7876 430 

eM endl MpUTOSe. COWS <2. a4 cS toe alecdis as Be Megan Noten aa Paes isc 6035 295 

Minion. Chas alta LW. aeli cies Mgt ot Site Gh es amie bara e «ns LOA 135 

Valuing the skim milk at 15 cents per 100 pounds, and allowing one- 

eighth of the milk for cream, there is an excess of $2.42 in favor of the 

dairy type cow for skim milk, and 

allowing 16 cents net for butter, the 

135 lbs. that the dairy type cows gave 

over that given by beefy cows, amounts 

to $21.65, making a total of $24.07 

y as the amount the dairy cow earn; an- 

nually over and above the yearly earn- 

ings of the dual purpose cow. 

It is, however, recognized that the 

average farmer, or even the average 

creamery patron, does not make dairy- 

ing a specialty, and that farmers and 

creamery patrons have, as a rule, common cows of mixed breeding. It isa 

question whether the special dairy cow would give as large returns under 

the care ordinarily bestowed upon cows, as they have made under the care 

of dairy specialists; be that as it may, the cows of the creamery patron, as 

a rule, are common cows, and he is interested, or should be, in their possi- 

bilities. The records referred to show that the common cow under proper 

care will give, on an average, 6035 pounds of milk and 295 pounds of butter 

per year, while statistics show that the average yield of the cows of the 

FAIRY—A MEDIUM DAIRY COW. 
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country is just half that amount. This means that the common cow of the 

country would give twice as much milk and butter if she received as good 
care and were as well fed as she should be. To be conservative, and within 

the range of that which could be easily accomplished by feeding judiciously 

grains and roughage grown on the farm, let us assume that under proper 

care cows would give 5000 pounds of milk and 250 pounds of butter. This 

would net the patron $40, while a yield of 150 pounds nets him only $24, 

making a difference in the receipts for butter alone of $16 per cow, as- 

suming that the butter nets him only 16 cents a pound. Let every creamery 

patron apply this to his own herd, study these methods and see if it will 

not pay him to handle and feed his cows properly.. We are milking about 
16,000,000 cows, and an addition of 

$16 per cow per year would increase 

the income of the owners by $256,000,- 

ing for. 
There are great possibilities in 

store for those who wish to make dairy- 

ing a specialty and are willing to de- 

vote their energies and brains to the 

A POOR DAIRY COW. business. In the long run nothing 

leads more surely to a competency, but it demands close attention to learn. 

just how to treat cows so that the largest return may be secured. 

Do not begin with pedigreed stock, but lay the foundation of your 

herd with good common cows. Place at the head a good registered sire 
of the breed you prefer. Thus you should serve your apprenticeship in 

dairying. Gradually as they pass from the herd because of age or your 

mistakes, their places can be filled by the grades, and as these begin to pass 

the period of usefulness and you have become a trained handler and feeder, 

you will be in a position to lay the foundation for a profitable herd of full- 

bloods. Buy a few registered females and soon you will be a successful 

breeder and dairyman. 
If you have made judicious selections of registered stock, be very shy 

about going outside of your own herd for a sire. In selecting one, see that 

he is roomy in the middle and has light quarters; that his dam is a good 

performer, is easy milking, has long teats well placed on an udder well 

rounded out in the fore quarters. He should havea straightand high tail-head, 

eyes quick and expressive, and poise of body stately. If the offspring are 

satisfactory, keep him during his lifetime and then let one of his best sons 

take his place, as judicious linebreeding has always brought best results 

with dairy stock. A bull should have a ring put in his nose as a yearling, 

and should always be handled with a staff. Never put yourself in a posi- 

tion where he can do you harm, no matter how gentle he may seem to be. 

Treat him kindly but firmly, give him plenty of exercise, but never give him 

the freedom of yard or pasture with the herd. 

000. A sum certainly worth striv-° - 

hn 
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MISSOURI. 

AGRICULTURAL COLLEGE AND EXPERIMENT STATION AT COLUMBIA. 

Report BY Pror. C. H. ECKLES, IN CHARGE OF DAIRY HUSBANDRY. 

This station has maintained a good herd of dairy cows for several 

years, the average yearly income of which has been $90 per cow for 

butter alone. The records of individual cows are not yet extensive 

enough to be of general interest: Carefully gathered statistics show the 

average Missouri cow to produce 4,000 pounds of milk per year and 140 

pounds of butter. 

MONTANA. 

AGRICULTURAL EXPERIMENT STATION AT BOZEMAN. 

Report By Pror. R. 8. SHaw. 

A dairy department has only recently been established at this station. 

Some dairy herd studies were begun during the past April. This depart- 

ment has not been neglected because of a lack of natural dairy condi- 

tions in the state, but through need of funds for proper equipment. A 

small grant made by the state legislature at its last meeting has made 

the erection of a building possible. 
The dairy building, which is now complete, furnishes quarters for 

butter and cheese making, and the equipment is such that instruction 

can be given in both lines. Under the same roof a laboratory, class 

room, office, and storage and curing rooms have been provided. The 

equipment is such that both instruction and investigation work can be 

carried on to good advantage. 

The natural conditions presented in western Montana are particu- 

larly favorable to the dairy industry. There is an abundance of nu- 

tritious pasture, and of water and the most suitable climatic conditions. 

This industry can be expected to develop rapidly in the state. 
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NEBRASKA. 

AGRICULTURAL EXPERIMENT STATION AT LINCOLN. 

Report By A. L. Harcker, PRoressor oF Dairy HUSBANDRY. 

The Nebraska Experiment Station for the past six years has kept 

accurate records of a dairy herd ranging from ten to fifteen cows. The 

herd until recent years has been largely composed of high-grade Jersey cows, 

but during the past year a number of Holsteins have been added. The 

following individuals illustrate type and conformation of some of the 

specimens of the herd: 

ANNIE—HIGH GRADE JERSEY. 

The record will show this little cow to be a highly developed dairy 
specimen. Her four years’ record was made on light feed, consisting in 

the summer of grass only, and in the winter months of alfalfa-hay and beets 

for roughness, corn and bran for grain. Her development is strikingly 

ial 1 tne 
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strong as an economic producer, but she is just a little too delicate, and un- 

fortunately was taken sick in the fifth year of her record. She is a high- 

grade, having about fifteen-sixteenths Jersey blood, and weighs about 

750. pounds. 

ANNIE—FouR YEARS’ RECORD. 

Year. Pounds Milk. % fat. Pounds butterfat. Pounds butter. 

1897 6,977.25 4.49 313.39 365.62 

1898 6,907.19 4.55 314.64 367.08 

1899 5,200.39 4.56 239.41 21931 

1900 7,028.30 4.50 316.27 368.98 

CORA—HIGH GRADE JERSEY. 

“A little cow with a big record.”’ This is the title we have given Cora 

She is also a high-grade Jersey, and weighs from 700 to 800 pounds. She 

is still in the herd and I believe is making her largest record this year. She 

has much the same type and conformation as the cow Annie, but is a little 

more thrifty and hardy, holds her head a little higher and seems to have a 

stronger constitution. 
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CorA—FIvE YEARS’ RECORD. 

Pounds Pounds Cost of feed 

Year. Poundsmilk. butterfat. butter. per year. 

1897 8,073 352 411 $25.27 

1898 7,302 313 365 $24 .92 

1899 7,099 295 345 $20.50 

1900 7,088 298 348). % $26 .20 

1901 7,535 354 383 $28 .20 

BESSIE MCKINLEY—FULL BLOODED HOLSTEIN. 

The cow Bessie McKinley is a full-blooded Holstein cow, No. 46141 

H. F. H. B. This cow has not been in the herd long enough to obtain a 

yearly record, but the following weekly record will show her to be an ex- 

cellent dairy cow. She is a large animal, weighing between 1,200 and 1,300 

pounds, and has a strong and vigorous constitution. She is a heavy feeder 

and I think will make an exceptionally good yearly producer. Record for 

~~. 

=~ 
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seven days starting October 6 and ending October 12, 1901: Pounds 

of milk, 363. Average test, 3.9. _ Pounds butterfat, 14.16. Pounds 

butter, 16.52. 

JUNO—HIGH GRADE JERSEY. 

The cow Juno has been given here to illustrate a type lacking capacity 

and having the wrong conformation for a dairy cow. Juno has a record 

of 86 pounds of butter in one year. After such a performance it was natur- 

ally thought best not to keep her, so we have but one year’s record to show, 

She was a healthy cow, strong and vigorous, but steer-like in shape, having 

heavy shoulders and crops, with small barrel and undeveloped mammary 

glands. Juno was also a high-grade Jersey and her breeding is much the 

same as the cows Annie and Cora. This is a good illustration of the import- 

ance of judging cows by type rather than by breed. 
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The cow Diana 2nd is a high-grade Jersey of rather stocky build. She 

weighs about 1,100 pounds. She gives a small flow of milk, but 

it has a high per cent “of butterfat. She ‘is inclined toe “cagry 

a good deal of flesh, which makes ber butter rather expensive when com- 

DIANA 2nd—HIGH GRADE JERSEY. 

pared with the butter of highly developed dairy types. She is a strong, 

healthy cow and a large feeder, but is disposed to go dry after eight or nine 

months of lactation. The following record was made last year, which is a 

good average but not the best:—Pounds milk, 4,971. Pounds butterfat, 

261. Pounds butter, 304. Cost of keeping, $32.10. 
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‘OREGON. 

AGRICULTURAL EXPERIMENT STATION AT CORVALLIS. 

Report spy F. L. Kent, Assistant .AGRICULTURIST. 

The herd at the college contains a number of very promising young 

cows, but as a whole it is not typically representative of the best in the 

state. What is supposed to be the best among the dairy herd records of 

Oregon is submitted as follows: 

*“TAE BEST JERSEY BULL IN OREGON.” 

Inda Landseer Rioter, A. J. C. C. 52,103. 

Inda Landseer Rioter, A. J. C. C., 52108. Sired by Miller and Sibley’s 

bull Rioter of St. L. 8th; dam, Inda Landseer 2nd—a cow that gave over 60 

pounds of milk per day, and made over 30 pounds of butter in seven days 
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in her four year old form. Sweepstakes bull at the Oregon State Fair 

in 1901. Property of D. H. Looney, Jefferson, Marion County, Oregon. 

Said by men of wide experience to have no superior among the Jersey 

bulls of the United States. 

BELLE JEFFERSON 136,329—JERSEY. 

Has a Milk Record of 52 Pounds a Day onGrass. Butter Record. 21.5 Pounds in Seyen Days. 

Two cows are shownfrom what is said to be the best Jersey herd on the 

Pacific Coast, that of the Crystal Springs farm of the W. S. Ladd estate, 

Portland, Oregon. The herd comprises 100 head of selected Jerseys. 

Mr. F. E. McEldowney, manager. has made several trips east, each time 

purchasing one or two carloads of choice animals. There are many cows 

in this herd that are noted for their large production of milk and butter. 

Two of the best cows, Belle Jefferson and Golden Glow, are shown in the 

illustrations, 
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A registered Jersey herd owned by H. West, Scappoose, Oregon, shows 

an average production per year per cow as follows: 

1896—361 pounds butter; 1897—386 pounds; 1898—392 pounds; 

1899—428 pounds butter, 6,775 pounds milk; 1900—452 pounds butter 

as the average per cow in that year. 

GOLDEN GLOW 129,2388-IMPORTED JERSEY. 

Fed on Ordinary Rations Produced 40.5 Pounds Milk in One Day. Butter, 18 Pounds 
3 ounces in Seven Days. 

The average production per cow per year for the entire state is 150 to 

200 pounds butter, with a number of herds showing averages above 300 

pounds per cow annually. Some good records of cows of Ayrshire, Hol- 

stein, and Jersey breeds of the college herd are given as follows: 

Topsy. Pure bred Ayrshire. Milk in one year, 6,341 pounds, butter 

304 pounds. . 

Martua. Pure bred Holstein. Milk in one year, 9,288 pounds, 

butter 349 pounds. 

FRANCIS STEVENS. Registered Jersey. Milk in one year 7,252 pounds, 
butter 381 pounds, 
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PENNSYLVANIA. 

AGRICULTURAL EXPERIMENT STATION AT STATE COLLEGE. 

Report By Harry HAYWARD, ASSISTANT PROFESSOR OF DAIRY HUSBANDRY. 

Professor Hayward reports the best cow of the station herd as a grade 
Guernsey, ‘‘Ramona’’, who in a lactation period of 369 days betewen calves 
gave 10,351.6 pounds of milk testing an average of 4.367 per cent. fat, or 
452.1 pounds, equivalent to 527.47 pounds churned butter, This on the 

ADELAIDE OF ST. LAMBERT 73,652—J ERSEY. 

Produced $234 Pouuds of Milk in One Day. 

ordinary feed of the herd which consisted of eight pounds of grain a day 
with soiling crops in summer and hay and corn stover in winter, Ramona 
is described as wedge shaped, deep through the heart, down well in the 
flanks; large roomy abdomen and excellent udder, with a well developed 
milk system. 

pe hetiss » 3 
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The illustration presented is of the noted Jersey cow Adelaide of St. 

Lambert, a member of the Miller & Sibley herd, at Prospect Hill Stock 

Farm, Franklin, Pennsylvania, and of whom the owners write as follows: 

“For the 31 consecutive days ending June 24, 1898, she gave a total of 

2,0054 pounds of milk. During this period she was milked three times daily 

at intervais of eight hours. Every milking was witnessed by at least two 

persons, and sometimes as many aS six persons were present. The cow 

weighs 1,002 pounds, hence she gave in the month over twice her weight. 

Her best day for us was 75} pounds, but her best record for her former owner, 

Mr. Henry Harrison, of Cannington, Province of Ontario, was 82? pounds for 

one day during the month of May, 1897. She holds the world’s Jersey 

milk record for the period of a day, two weeks, three weeks, four weeks and 

thirty-one days. Her sire is Comely’s Stoke Pogis 19327 and her dam 

Princess Minette 24042. Seventy-five per cent. of the blood of Adelaide 

of St. Lambert is what is known as St. Lambert blood. She is descended 

from Stoke Pogis 8rd on four different lines and has 314% of his direct 

blood. It is worthy of note in passing that all the highest milk records 

in the Jersey breed have been made by animals of very similar breeding. 

For a time Ida of St. Lambert held the world’s Jersey record. She was a 

daughter of Stoke Pogis 3rd. La Petite Mere 2nd and Mathilde 4th, who 

for a time each held the world’s Jersey milk record for a year, were both 

daughters of. Stoke Pogis 1259, the sire of Stoke Pogis 3rd and Stoke Pogis 

5th. A granddaughter of the latter bull, Jimp, holds the world’s Jersey 

milk record for the period of a week. The latter bull also leads all other 

bulls that ever lived in the number of granddaughters with standard butter 

tests. We know of 183 and probably there are more. 

«Adelaide of St. Lambert was dropped January 9, 1890. She has an 

enormous barrel, the largest we ever saw on a Jersey, and naturally a vora- 

cious appetite and excellent digestion. | By the Babcock test she indicated 

to us at several different times that she was making from 4} to 44 pounds 

of butter a day. About a year after her great milk yield, when she was not 

giving nearly so much, we set her milk by itself for a week and churned it 

and she made of butter when salted one ounce to the pound and well worked 

ready for market 21 pounds, 5? ounces. 

“The photograph was made by a local photographer and the plate not 

retouched. It will be seen that the fore udder is full and symmetrical, 

teats large and well placed and that the rear udder also rounds out very 

nicely and comes high up behind.’’ 
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SOUTH CAROLINA. 

AGRICULTURAL EXPERIMENT STATION AT CLEMSON COLLEGE. 

REPORT BY C. M. CONNER, ASSISTANT AGRICULTURIST. 

I am sending a photograph of one of our Jerseys, Clemson’s Beauty, 

together with her milk record. We have very few good cows in this state. 

Dairying has not made much headway here yet. The average butter pro- 

duction per cow in this state is very low, not over 150 pounds. Every effort 

CLEMSON'S BEAUTY 73.444—J ERSEY. 

Produced 445.3 Pounds Butter in One Year. 

is being made to get the people interested in dairying and in a measure the 

efforts have been successful. Clemson’s Beauty was sired by St.. Bernard 

No, 4,849. She was six years old when the test was made and was fed just 

like the rest of the herd, no effort being made to force her. She produced 

445.3 pounds of butter in the year. 
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SOUTH DAKOTA. 

AGRICULTURAL EXPERIMENT STATION AT BROOKINGS. 

“REPORT BY A. H. WHEATON, DAIRYMAN OF THE STATION. 

We have no cows on the college farm at present from which to quote 

records, so the best I can do is to send a report of our herd as tested in the 

year from January 1, 1893, to January 1, 1894. The milk was weighed 

from each cow at each milking and an accurate account kept of same for 

the entire period. 

The whole herd have been kept on prairie grass for pasturage, but were 

fed some fodder corn when grass began to get short from drouth. While 

on grass they were not fed grain except, perhaps, a pint each of bran and 

shorts night and morning as an inducement for them to take their places 

in the stable to be milked. 

In winter they were fed on fodder corn and millet for hay, and when we 

had it, ten pounds of bran and shorts to each cow per day, and when the 

days were warm enough not to freeze, they were allowed to run in the yard 

and to ricks of fresh straw. But when the weather would not permit of 

outdoor exercise they were fed straw at noon in the stable, which seemed 

to be highly relished by them. The stables are in a basement where the 

temperature is easily kept above freezing. No hay was fed them during the 

winter. These cows have not been crowded in any way, the object being 

to keep them as nearly as possible as a good, prudent dairy farmer should 

keep cows in Dakota, and the figures given in the table below are not in- 

tended to show the best possible results obtainable, but to show the prac- 

tical results of keeping a herd of good dairy cows as any ordinary farmer can 

keep them if he will. The writer believes that he is thoroughly acquainted 

with the conditions surrounding the average farmer in this state and be- 

lieves it to be the duty of this department to try those experiments first 

which may be of the most practical benefit to him, and most easily reached 

by him, with the means he may have at his command, with as little extra 

outlay as possible. 

Following is a brief report of seven of the best cows in the herd. 

Only those that produced above 300 pounds butter in the year are here 

listed. 

America 1. Shorthorn, roan in color, six years. old; came fresh in 

May. Produced 8,066.09 pounds milk, test 496, making 403.3 pounds 

butter. 
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Maccige Hucues. Shorthorn, red in color, five years old; came fresh 

in April. Produced 5,840 pounds milk, test 5.5%, making 401.2 pounds of 

butter. 

LaureTta. A fine type of Guernsey, six years old; came fresh in 

March. - Produced 6,129 pounds of milk, test 596, making 383.06 pounds 

of butter. 

LAKEMAN Lass. Holstein Friesian, an imnported cow, 10 years old; 

came fresh in December just prior to beginning the year’s test. Produced 

8,032.14 pounds of milk, test 3.299, making 330.12 pounds of butter. 

Mary Cray. Shorthorn, red color, nine years old; came fresh in June. 

Produced 5.774.06 pounds milk, test 4.5296, making 325.23 pounds butter. 

Litty. Ayrshire, red and white spotted, seven years old; came fresh 

in May. Produced 5,268 pounds milk, test 4.93%, making 324.5 pounds 

butter. 

HeEBrRon. Devon, dark red, five years old; came fresh in March. Pro- 

duced 4,570.15 pounds milk, test 5.6596, making 322.65 pounds butter. 

TENNESSEE. 

AGRICULTURAL EXPERIMENT STATION AT KNOXVILLE. 

REPORT BY Pror. ANDREW M. SouLe, VicE-DIRECTOR AND AGRICULTURIST. 

There are some excellent herds in the dairies of Tennessee, from which 

some records may be of interest. 

The reports are from the Glencliff Farm, Nashville, Tennessee, and 

Ewell Farm, Spring Hill, Tennessee. 
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Rioter’s Exile of St. Lambert, 48228—the pure St. Lambert bull at 

head of Glencliff Farm herd of Jerseys, belonging to D. S. Williams of Nash- 

ville, Tennessee—is out of Letty Rioter 73475, a cow that produced 24 

pounds and two ounces of butter in seven days from 318 pounds of milk, 

and gave 1,183 pounds milk in 30 days—nearly 5} gallons daily. 

Individually he is a magnificent specimen of a vigorous dairy bull, and 

RIOTER’S EXILE OF ST. LAMBERT 48,228—JERSEY. 

before he was five years old (he is now in his sixth year) he produced the 

following tested daughters: Butter in seven days. 

lbs. oz. 

Exile’s Lady Mathilda. (23.7.2... 152,314 . testing, 23 6 

EEtOOR RU ObneSS) Milnes water tisk eee eho 26 ns DIS 
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Boles Brier Coquette, sey.) soon. & hin. 151,536 * 23 1 

Feoter sEdith Elugol, Ws stare ie ass 1425248 3 23 1 

Misicnnae sNihe Pogiss fa 2is sche. dut a.'s 2108; 242 Sd 2256 
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doxile s Hugo! Maidens. 2.0020 a. as. one 12,892 15 2 



280 THE CREAMERY PATRON’S HANDBOOR. 

This is a result that no other bull ever attained at such an age, but need 

not be surprising when his breeding is considered. He is sired by Exile 

of St. Lambert, 13657, the sire of 94 tested daughters, which is more than 

any other bull ever produced. 

Letty Rioter was double granddaughter of Stoke Pogis 3d, one of the 

greatest sires that ever lived, and out of Lettie Coles 2d, who had a test of 

21 pounds 8 ounces of butter in 7 days, from 300 pounds 15 ounces of - 

milk, and a year’s record of 10,533 pounds of milk. 

TORMENTOR 3,533, AT NINE YEARS—IMP. JERSEY. 

Letty Rioter not only produced this wonderful bull (Rioter’s Exile 

of St. Lambert) but also three superb daughters as follows: 

Butter in seven days 

Ibs. oz. 

ot (Lambert's Rigtress testing «2 <...0 Jus 2. Gee ee ee 

St. Lambert’s Letty . Siena Mace tht 2 eee ate naar Se 22 8} 
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Letty Coles 2nd, 48128, also produced three other high testing daughters. 
Is it any wonder that Rioter’s Exile of St. Lambert should get high testing 
progeny’ He traces seven times to Imported Stoke Pogis, ten times to 

imported Victor Hugo—the last named bull Governor Hoard is said to have 

pronounced the best dairy type and temperament he ever saw. 

IDA’S STOKE POGIS 15,658, AT THREE YEARS—JERSEY. 

Dam was Ida of St. Lambert 24990, whose Record was 67 Pounds Milk in One Day, 455 Pounds 
_8 Ounces in Seven Days. 

George C. Brown of Ewell Farm, Spring Hill, Tennessee, sends photo- 

graphs of two noted Jersey bulls—Tormentor 3533 (shown on page 280) 

and Ida’s Stoke Pogis 13658—and one noted Jersey cow, Duchess of 

Bloomfield 3653, with this brief mention: 

“Tormentor sired 41 cows with standard butter tests and some 400 

to 500 of his descendants have standard records. 

“Tda’s Stoke Pogis, cut down in the bloom of his life, still sired over 30 
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with records, and he has two granddaughters by a son of Tormentor that 

have official tests of over 32 pounds. 

“Duchess of Bloomfield had four tested daughters and five sons that 

were successful sires, and she did much for the breed by her wonderful 

milking qualities, combined with a singular beauty which attracted great 

attention, besides winning her many premiums.” : 

DUCHESS OF BLOOMFIELD 3,653—J ERSEY, 

A famous cow in the earlier history of the breed. Calved January 2S, 

1874. In 61 days ending June 29, 1882, gave 2,706 pounds of milk. Her 

weight was 720 pounds, thus in two months producing milk over 3} times 

her own weight. 

Mention is also made of another famous Jersey bull of Tennessee, King 

Koffee, Jr., 12317, the property of W. Gettys, Ingleside Farm, Athens, — 

Tennessee. At five months old this bull was brought south at the price of 

$3,500. He was born April 11, 1884, and remained in service at the head 

of the Getty herd until 1898. 
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UTAH. 

AGRICULTURAL EXPERIMENT STATION AT LOGAN. 

Report By F. B. LinFIELD, PROFESSOR OF ANIMAL INDUSTRY. 

The Utah Experiment Station has no remarkable records in milk or 

butter production to report. This was scarcely possible from the nature 

of our work. Our herd was largely composed of grades and we did not 

have a dairy district from which to select. Moreover, the time of our 

MARY CHALLENGER—PURE BRED SHORTHORN, 

One Year’s Record—7,228 Pounds of Milk, 285 Pounds Butter. 

observations has been limited. The only breeds that have been represented 

on the College Farm and in the dairy herd have been Jerseys and Short 

horns and grades of those breeds. 

The best record from a pure bred Jersey was 967 pounds of milk per 

month and 55 pounds of butter. The best yearly record of this cow was 
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6,801 pounds of milk and 365 pounds of butter. The cow is of the St. Lam- 

bert strain of Jerseys and was seven years old when the record was made. 

The best Shorthorn record was from a cow that lived longer on the 

College Farm than any other animal the college has owned, viz: ten years. 

She gave 1,406 pounds of milk for one month and 50 pounds of butter. 

For a year her best record was 7,228 pounds of milk and 285 pounds of but- 

ter. Her milk always tested low, averaging but little over three per cent, 

and several mornings’ milkings went as low as 2.5 percent. fat. The 

GRADE SHORTHORN—“A TYPICAL DUAL PURPOSE COW..”’ 

year the cow produced her best record the major portion of her feed was 

roughage and but little grain was fed. The picture (page 283) shows her 

when eight years old. 

~ The best record made by any cow on the College Farm was by a grade 

Shorthorn. She gave 1,251 pounds of milk in one month and 66 pounds 

of butter. 

For a year her best record was 8,859 pounds of milk and 424 pounds 

of butter. The record of this cow alternated trom year to year; an extra 

record one year and the next year lower. The illustration above shows her 
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when ten years old, in the first month of milking, and on pasture when 

she was giving nearly two pounds of butter a day. She is what I call a 

typical dual purpose cow. 

If four years and not one were considered, then another grade Short- 

horn is entitled to first place. This cow gave 7,282 pounds of milk and 367 

pounds of butter on the average for four years; and varied but little from 

year to year. The average of the cow above described (page 284) was but 

315 pounds of butter for the same period. 

A record on a par with those, though only one year’s record is ob- 

tainable, was made by a grade Jersey. She produced 5,659 pounds of milk 

pi rpetaoeseuainmashic cc: 

| 
2 

JERSEY BULL—FIRST PRIZE WINNER UTAH STATE FAIR- 1901. 

in a year and 402 pounds of butter. This cow gave the highest test of any 

cow kept on the farm, the average test for the year being 6.11 per cent. 

fat. For months at a time, in the latter periods of lactation, her test 

varied between six and eight per cent. fat for morning’s and evenings 

milk. 

It can scarcely be said that any dairy bull has become noted in this 

state. The practice of our farmers is against such records being made, 
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Very few farmers keep a bull over two years. In-and-in-breeding seems to 

be a bugaboo, and therefore the least approach to such a practice is avoided. 

In very many cases this is a mistaken notion, but the results are that a 
bull is usually disposed of before any opportunity of testing his heifers is 

possible. 

The Jersey bull here illustrated (page 285) was used on the College 

Farm for four years, and his sire for five years before him. As far as 

points go, he is an almost ideally shaped bull, strong head and crest, a large 

barrel and lighthind quarters. He was sold last fall and later exhibited at 

the State Fair and took first prize in his class. Neither this bull nor his 

sire however, produced cows from the grade herd that equaled the records 

of the grade Shorthorns described. 

I have heard of no carefully kept records of the yearly production of 

cows by any farmers in this state. A few reports compiled from creamery 

records show that some common cows in the hands of farmers produce 300 

pounds of butterfat in a year, and several whose herds will average close 

to 250 pounds of butterfat. I do not believe, however, that the average 

herd in this state will give anything above 150 pounds of butterfat. 

VERMONT. 

AGRICULTURAL EXPERIMENT STATION AT BURLINGTON. 

Report By JOSEPH L. Hitis, DiREcTOR. 

The Vermont Experiment Station herd of some sixty odd animals is 

made up mainly of grade Jerseys. We have always had, however, from four 

to six registered Ayrshires, and from three to six registered Jerseys. No other 

breeds have been kept for many years, although some registered Holsteins 

were members of the herd prior to 1894. I have assumed that the report 

called for ‘refers to registered animals only, but have inserted also the par- 

ticularly good record of a grade Jersey. 

AYRSHIRE, Nancy B., 9581 A. R. Was dropped April 1, 1887. Her 

sire was Buffalo Bill 4099 A. R. Her dam was Miss Cornelia 3rd, 8934 A. R, 
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She was purchased by the Experiment Station in 1894 from Mr. L. S. Drew, 

Burlington, Vermont, late president of the Ayrshire Breeders’ Association. 

She has had seven full years atthe station. Hermilk yield has ranged from 

6,068 pounds to 9,161 pounds, and averaged 7,946 pounds. Her butter yield 

has ranged from 288 to 416, and has averaged 362 pounds. The quality 

of her milk has been quite uniform, and is on the average for the seven years 

3.90 per cent. She is a typical Ayrshire, has perhaps rather more of the 

dark red and less of the white than the generality of the Ayrshires of late 

years, is a hearty feeder and has made a pound of milk cheaply, and a pound 

of butter at medium prices. The average cost of her food yearly has been 

NANCY B. 9,581 A. R—AYRSHIRE COW. 

Average Yearly Record for Seven Years, 7.946 Pounds Milk, 362 Pounds Butter. 
(Somewhat out of condition and nearly dry when photographed.) 

$54.57; of purchased grain $20.19; and of the sales of her butter, at prices 

varying from 23 to 274 cents a pound, $91.73. The price for food has been 

reckoned from prices paid for grain in the several years, allowing $9 to 

$10.50 a ton for hay, and $3 a ton for silage and soiling crops; $5 a year 

for a season’s pasturage per animal. The prices for roughages, it will be 
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noted, more than cover cost of raising and harvesting in average seasons, 

and, indeed, are much higher than are frequently used in figuring costs of 

food in comparisons of this kind. 

GRADE JERSEY. The cow Eva, now nine years old, was purchased 

for $45 of a farmer in Central Vermont, who evidently did not know what 

he had. Her lines of breeding are not known. She has had three years’ 

record at this station. Her milk yield has ranged from 5,030 to 7,333 

pounds, and averaged 6,182 pounds. Her butter yield has varied from 427: 

EVA, AT NINE YEARS OLD—GRADE JERSEY. 

Average Yearly Record for Three Years, 6,182 Pounds of Milk, 475 Pounds Butter, 

to 533, and averaged 475 pounds. The quality of her milk has been some- 

what variable, having ranged from 6.23 to 7.27, averaging 6.86 per cent. 

of fat. She is a well formed cow, and fairly typical of the Jerseys. She 

is a hearty eater. Her food has averaged to cost $53.05; and the purchased 

grain $22.05. She makes a pound of milk at a medium cost and a pound 

of butter at very low cost, 11.3 cents a pound. Her butter, at prices rang- 

ing from 26 to 27} cents, has averaged $127.98 a year. This last year the 
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sale of her butter brought in $146.51, or $90.86 above the cost of feed, even 

rating this at the high prices referred to under Nancy B., and notwithstand- 

ing the high prices of grain which obtained during 1901. 

Jersey, Mrnta BE.tia, 85578 A. J. C. C. Was dropped November 

8, 1891. Her sire was Obella’s Rioter 23181 A. J. C. C. Her dam was 

Erminta V., 53553 A. J. C. C. She was bought in 1895 from Hon. H. W 

Vail of North Pomfret, Vermont, who was at one time a member of the 

executive committee of the American Jersey Cattle Club. She has had 

six full years’ record at the station. The pounds of milk given have ranged 

from 4,726 to 6,860, and have averaged 5,748. Pounds of butter given have 

GARFIELD'S BLACK PRINCHSS, A. J. C. C. 97,555, AT TWO YEARS OLD. 

From April 16, 1900, to May 27, 1901, gave 8.51534 pounds milk; average of six Babcock tests showed 
6.1 per cent. butterfat, equal to 606 pounds of butter. 

ranged from 345 to 458, and have averaged 405. She has been somewhat 

variable as regards the quality of her milk. It has alwavs been high, but 

has sometimes been well above six per cent. and sometimes below. For 

instance, in 1899 it was 6.60, in 1900 5.72, and in 1901 5.62. She gave, 

however, in these three successive years, 381, 458 and 404 pounds of butter. 
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The average for the six years of the quality of the milk was 6.07 per cent of 

fat. She is a typical Jersey, of a rather spare form. She is a hearty feeder 

fora Jersey. The average total cost for food has been $45.47; for purchased 

grain $16.48. She has not made a pound of milk as cheaply as Ayrshires, 

although she has made it as cheap as any of the Jerseys or grade Jerseys. 

She ranks at the head, however, as an economical maker of butter, it having 

cost for food 11.2 centsa pound. The proceeds of butter sales, at prices 

varying from 23 to 27} cents, have averaged $103.94 yearly. The same 

remarks concerning cost of food given under Nancy B. obtain here. 

Quite complete statistics taken by the State Board of Agriculture some 

seven years ago show an average production per cow of about 156 pounds 

for the state as a whole. I am inclined to believe that this figure has been 

increased of late years, so that it probably is now 165 pounds; but this 1s 

more or less guesswork. 

“THE BEST BULL EVER IN VERMONT.” 

Garfield Stoke Pogis, A. J. C. C. 15,963. Owned by Billings Farm. Woodstock, Vt. 

In answer to the request for description of some one or more noted 

bulls and record cows of the state, any breed, Professor Hills submits the 
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following letter written by Hon. George Aitken, manager of the Billings 
Farm, Woodstock, Vermont, and prominent in state agricultural affairs: 

Woopstock, Vt., March 24, 1902. 

roy. FL. A1lls. 

DEAR Sir: Yours of the 21st at hand and I enclose the record of two 

cows, one of which, Woodstock Princess, is the dam of your Station bull, 

“Col. Cassius’’; she made 604 pounds; the other is Garfield’s Black Princess, 

606 pounds. I have enclosed the photo of Black Princess at two years old; 

have none of Woodstock Princess. Have ordered one of Garfield Stoke 

Pogis; his picture ought to be in this publication, as I consider him the best 
bull ever in Vermont. He was the sire of 37 tested cows. 

I can furnish you any number of the records, but thought you would 

like one of the dam of your bull. 

What do you think of this for heifer with first calf? Garfield’s Lily, 

a full sister of Lily Garfield, the champion heifer at Chicago, from Septem- 

ber 10, 1900, to September 15, 1901, gave 6,456 pounds milk, average test 

of 5.8, equal to 4374 pounds butter. 

Here’s another: Empress Lily, who is a good deal more than half 

sister to your bull, with first calf from October 10, 1898, to December 3, 

1899, gave 6,4504 pounds milk, testing 6.6, equal to 4964 pounds butter, 

How’s that for two-year olds; can you do better at the Station? 

Very truly yours, 

Geo. AITKEN. 

The good dairyman is always enthusiastic and his pride in the record 

of his herd is more than pardonable; it is praiseworthy. The appended 

illustrations certainly picture two very fine animals. 

WISCONSIN. 

AGRICULTURAL EXPERIMENT STATION AT MADISON. 

Report By Pror. E. H. FARRINGTON, IN CHARGE OF DatrRy SCHOOL. 

During the past three years the Wisconsin Dairy School has tested 
a number of cows on the farms of patrons of the Dairy School Creamery. 

The milk of each cow was weighed at the farm for two milkings of a day 
in each week, samples being sent to the creamery and there tested. 

These records in many cases were continued through the entire year. 

Over two hundred cows belonging to the farmers have been tested in 

this way. The records thus obtained furnish evidence for discussing 
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questions in which a great majority of the creamery and cheese factory pa- 

trons of the country are interested. Probably very few farmers realize 

that there is so great a difference in the production of the different cows 

in a herd, as these tests show to be the case. The cows, however, are 

undoubtedly a fair representation of the’one million cows that produce the 

butter and cheese of Wisconsin. In these tests the cows were all measured 

by the same standard, the weight and test of the milk for a year. 

The extreme variations in the butter value of the cows of the different 

farmers is shown in the following table: 

Table showing variations during one year in the butter value of the cows in 

patrons’ herds. 

CREAMERY PAI). CREAMERY VALUE Or BUTTER, 

No. of 

PATRON. COWS 1n 

herd. | Total cash, Average |Best cow.|Poorest | Average 

OCT COW. cow. 

A TSOR se st $421 $35 11 | $53 35 |$28 72 | $36 30 
LODO 2 le ata 405 36 82 82°93") 20 as 39 20 
TiS (6) Regret) 424 33. 55 64 93 | 23 51 33 92 

Be =9868. ee 5 Ret ee 2 ae os 58 21 | 44 §3 50 00 
CMIRGo eR A eto 572 47 70 60 72 | 37 96 48 §3 
b= 1903 6 228 38 00 55 49 | 39 60 44 12 

19G020.2 6 Dee fee 51 28 | 28. 40 44 42 
E1898. 2 5 227 45 40 67 47 |. 44 40 53 40 

LQ0OeS ae 5 ered Oath tear 68 16 | 43 47 Clvon 
LOGE = 5< 4 cies aN S, MET so RAD er oie eka G2 11 

F=-1g98 +o 9 Ae SecGen Sear 60: 29-|-4345 00. 
iE? (019 ger al seme oe a at es ee Sere) eer 44 00 

C2900) an. 4 tet 563 40°00°| 72 21 | -39-32-| Saree 
H2=1900" 2c... 8 358 44 75 66 08 | 17 23 50 00 

POU as 8 332 41 50 | 62 71 | 46 65 56 00 
[ALGO Te = a cels Oe ste ee eee 67 85 | 14 56 39 00 
{196i eee 7 270 38 603! 5 14 1° 37/58 46 00 
k= 1900) ae 8 293 37 00 54 61 | 22 35 39 00 
TOG 8 248 31 00 46 81 | 36 69 42 00 

*Figures are not given because patrons did not bring milk to the creamery during 
the entire year; samples of each cow’s milk were, however tested. 

If, as stated by each farmer, that he fedall his cows inthe same way, and 

the time and labor of milking and feeding the cows was approximately the 

same for both good and poor cows, it follows that it did not cost any more 

to feed the best than the poorest cows in theherd. The information furnished 
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by such tests as these may be very valuable to the owner of the cows, and 
it should be of vital importance to the cow, as her life ought to depend on 

the record she makes. Previous to making the tests the owners of these 

cows had very little, if any, accurate idea of the relative value of their 

cows, but the record shows that the information gained is worth many 

times the cost of a milk weighing scale and Babeck milk test, and the time 

necessary to use them. 

In addition to these tests of patrons’ cows, many cow records are 

made at the Agricultural College, and tests are also conducted at various 

farms throughout the state. A few of these records have been taken 

from the Annual Report of the Wisconsin Agricultural Expei- 

ment Station, and are given in the following pages as worked out by 

Prof. Carlyle. ‘ 

JANESVILLE ROSE—PURE BRED SHORTHORN. 

Description and history. The above photograph represents a pure 

bred shorthorn cow 12 years old, bred by Walter Little, Janesville, Wis. 
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She was purchased from him a few weeks before dropping her calf, and 

during the first part of the year she gave every evidence of being very 

homesick, which in all probability was responsible for her record not 

being much higher. As will be seen from the photograph, she repre- 

sents a good type of the up-to-date Shorthorn breeding cow. She traces 

directly to imported stock and is the dam and granddam of many choice 
cows and heifers owned by Mr. Little. 

Production. During the milking period of 338 days she gave 7,833 

Ibs. of milk which contained 295.84 lbs. of fat, or 343.44 pounds of but- 

ter. The average amount of butter fat in her milk for the year was 4.0 per 
cent. 

Profit. Wer feed for the year cost $38.19 cents, being the second 
largest feed account in the herd, which is no doubt attributable to the poor 

condition of her teeth at twelve years of age. Her butter and skim milk 
products were valued at $79.25, leaving a profit of $41.06. 

ROSE—GRADE SHORTHORN. 

Rose was bred by the pure-bred Shorthorn bull General Bly of-Oakland 
17th 107,946. The dam of this bull was Oxford Bloom 7th of Oakland, 

a cow that won first prize in her class some years ago with strong com- 

petition at the Minnesota State Fair and at the Wisconsin State Fair two 
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years in succession when shown as a Shorthorn cow by her breeders, Kiser 
Bros. The sire of Rose’s dam was a pure-bred Shorthorn bull Sharon 

Duke 9th 89,384, and is represented as being a very typical Shorthorn bull, 

his sire being Sharon Duke of Geneva 64,454, and his dam 7th Profitable 

of Oakland. Rose’s granddam was sired by a pure-bred Shorthorn bull 

bred by Wm. Kiser, and her great granddam was sired by a pure-bred Short- 

horn bull bred by Wm. Lysaght, Dane Co., Wis. The fourth dam of Rose 

Was a common scrub or native cow with no pretensions to a high type of 

dairy form or performance. 
Production. During her last period of lactation, which lasted 365 

days, she gave 11,131.7 lbs. of milk, containing 500 lbs. of butter fat or 

its equivalent of 584.09 lbs. of butter. The average percentage of fat in 

her milk for the period was 4.7 per cent. 

Profit. The total feed consumed during the year cost $39.60. The 

total value of butter and skim milk was $131.83, leaving a profit over cost 

of feed of $92.23. Her butter, produced at a cost of 6.7 per pound, is cheaper 

than that of any other cow in the University dairy herd. 

LADY—GRADE RED POLLED COW 
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Description. The photograph of Lady represents a grade Red 

Polled cow, with two crosses of Red Polled blood. She is an almost ideal 

type of the best dairy strain of Red Polled cattle. Very fine in the 

head and neck and showing a beautiful udder and milk vein system, 

with remarkable digestive capacity. 

Production. She gave during one year 8,630 lbs. of milk with an 

average butter fat content of 3.98 per cent., equivalent to 345 lbs. of butter 

fat or 403 lbs. of butter.. : 

PRS PETE 

ia z sis 3 & z 

DONATION—GRADE HOLSTEIN COW. 

Description. This cow was donated to the University of Wisconsin 

by the Holstein breeders of the state. She is a three-quarter bred Holstein, 

her sires for two generations having been bred by Gillett & Son of Rosendale. 

She is an exceedingly fine type of dairy cow, one of the most perfect in this 

respect that can be found in the State of Wisconsin. 

Production. She gave during the year 12,956 lbs. of milk, testing 

on the average 3.9 per cent. butter fat, equivalent to 498 lbs. of butter fat 

or 581 lbs. of butter. 
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NAN-—-GRADE JERSEY COW. 

Description. Nan is a very small and very refined grade Jersey cow 

with an almost ideal dairy form. Her average weight is below 750 lbs. 

While exceedingly small in size she is remarkable in her constitutional 

development as indicated by large heart girth and the rugged vigor which 

is noted at every point. 

el 

NAN—GRADE JERSEY CCW. 

Production. During one year she gave 8,996 lbs. of milk, with an 

average test of 5.08 per cent. butter fat, equivalent to 451 lbs. of butter 

fat or 526 lbs. of butter. 

ALMA MARIE 3RD. 

Description. Thisis a sinall and very refined Holstein cow, her average 

weight for the year being about 1,000 lbs. She has a remarkable develop- 

ment of rear udder, somewhat light in the fore udder but wonderful mill 

veins. She is considered generally by Holstein breeders to be undersized. 

Production. She has not completed her best year’s work as yet. Has 

been milking six months, during which time she has given 9,576 lbs. of 
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milk, with an average of 3.25 per cent. of butter fat, equivalent to 297.43, 

lbs. of butter fat or 347 Ibs. of butter. Sheis promising remarkably well 
to continue this record for some months yet. 

ALMA MARIK 8rd—PURE BRED HOLSTEIN. 

The following report on two cows of the state that have made phe- 

nomenal butter records, and were tested during the year 1899, is taken 

from the herd register for January, 1900, of the American Guernsey Cattle 

Club, vol. 10, and an annual report of the Wisccnsin Agricultural Ex- 
periment Station. After the tests the two cows were sold for $4,500, and 

have since maintained a most splendid record. : 

James H. Beirne of Oakfield, Wis., entered the two Guernsey cows, 

Lily Ella 7240, and Lilyita 7241, in the single cow contest of the Home Butter 

tests for 1899, of the American Guernsey Cattle Club. Both cows were 

five years old and both calved on the same day, Dec. 7, 1898, and both 

were sirzd by the same bull, Lily’s Bonny Boy 2676. They were bred by 

N. K. Fairbanks at Lake Geneva, Wis. Lilyita’s dam was Zoelita 5949, 
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and Lily Ella’s dam, Zoella 3301. Both cows produced a living calf during 
the year and were dry about eight days before calving. 

Mr. Beirne weighed and recorded the milk of each milking and once 
a month took a composite sample of the night and following morning’s 
milk and sent it to the Wisconsin Agricultural Experiment station where 
it was tested by the Babcock test. Four inspection Sampies were taken 
during the year by a representative of the Wisconsin Experiment Station 

LILY ELLA 7,240—REGISTERED GUERNSEY. 
First Prize Cow, Home Butter Tests 1899. Production in one year at five years old, 12,282.68 pounds milk, average per cent. fat 6.42. pounds fat 782.16, equal to 912.5 pounds butter. Picture above shows her as she appeared in this test. 

at the barn during milking time. The tests of these samples agreed very 
closely with those of the samples sent by Mr. Beirne. 

Mr. Beirne took charge of the cows and during the entire test he fed 
and milked the cows. They were stabled in box stalls and were fed the 
following rations per day per cow: 

November, 30 lbs. silage, 4 lbs. bran, 2 lbs. corn meal and what clover 
hay they would eat clean. December, after the cows had calved, the feed 
was gradually increased to the following ration: 15 lbs. silage, 5 lbs. hay, 
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10 lbs. mangles, 6 Ibs. bran, 4 lbs. ground oats, 2 lbs. corn meal, 1 Ib. 
oil meai. 

In January, and until February 20th, the daily ration of each was 35 

Ibs. silage, 5 Ibs. hay, 10 lbs. mangles, 7 lbs. bran, 7 lbs. ground oats, 3 lbs. 

corn meal, 1 1b. oil meal, 1 1b. gluten. This ration was continued until 

May Ist, excepting that after February 20th the gluten meai was not fed. 

In May the ration was gradually changed to 5lbs. bran and 5 lbs. ground 

LILYITA 7241—REGISTERED GUERNSEY. : 

Second Prize Cow, Home Butter Tests 1899. Production in one year, at five years old, 
12,812.73 pounds milk, average per cent. fat 5.69, pounds fat 710.53, cqual tc 828.95 pounds 
butter. f#icture shows her as she appeared in this test. 

oats with pasture. In July the grain was increased by 2 lbs. corn meal. 
In August, 6 lbs. bran and 6 lbs. corn meal. 

In September 7 lbs. bran and 7 lbs. corn meal. 

In October, 41bs. bran and 4 lbs. corn meal and 4 lbs. ground oats, the 

cows being at pasture during this time. During the winter the silage and 

grain were fed half in the afternoon and half in the morning; the grain 

was mixed and fed on the silage. The cows cleaned up their feed in about 

one hour; at noon they were each fed 5 lbs. cl-ver hay, and at nine in the 



evening they were given 10 lbs. mangles. 
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and drank about 100 lbs. 

The detail records of the two cows as published in the Guernsey Herd 
Register are as follows: 

LILY ELLA 7240. 
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They were watered twice a day 

Milk. Fat. Fat. |Butter 

eae lbs. per cent. lbs. lbs. Remarks, 

Noy., 98} 411.25} 6.85 28.17) 32.87 

Deca. 882.44; 6.00 52.95| 61 78&| Calved Dec. 7. 

Jan.; 99) 15427.14) 5.5 78.49} 91.57) Inspection sample tested 5.7 

Rebs aloo OU Ors 79.78| 93.08] Composite weeks test 5.7. 

Mar; °° 41,377.25) 6.2 85.39} 99.62) Inspection sample 5.7. 
PNG ON eae cel (a 8 is 6.3 71.89} 83.87 

May “| 1,200.25) (6.3) 75.62] 88.22) Sample lost, averaged. 

June; * 1,128.88 6.3 71.12) 82.97) 3 days composite sample 6.7. 

fulys < 906.81} 7.15 64.84] 75.64) 4 days composite sample 5.7. 
Aug., “ 855.88) 6.65 56.92] 66.40 

Sept., “| .800.00| 7.25 58.00] 67.67 
Oct., 776.14 7.60 | 58.99| 68.81 
Total 12,282.68 782.16] 912.50 

LIL YITA: 7241 

Milk Fat. Fat. |Butter. 

Monet lbs pencent. | lbs. lbs Seas 

Nove 98|S-4ol3.63|) 723 22.89] 26.71 

Dec, 874.14, 5.9 51.57) 60.71] Calved Dec. 7. 

Jan., ’99| 1,477 .38| -5.3 78.30] 91.35} Inspection sample 4.95. 

Feb.,. -*)-1479.°50|". 520 73.98] 86.31| Composite weeks test 5.28. 

Mar., “| 1,437.94 5.4 77.65} 90.59] Inspection sample 5.5. 

Apr 215, 50> b24 65.64] 76.58 

Weary |) 2402 75) (5 5) 70.53} 82.28} Sample lost. 

June, 1230220 eeroonl 70.58} 82.34] 3 days composite sample 6.0. 

July, 959.00) 5.86 56.10] 5.45) 4 days composite sample 5.7. 

Aug 894.75) 5.4 48.32] 56.37 

Sept., “‘ 839075) 527 47 .87| 55.85 

Octe. 812.14 5.8 47.10] 54.95 

Total 12,812.73 710.53) 828.95 
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What ts strength, without a double share — 

Of Wisdom?—Vast, unwieldly, burdensome; 

Proudly secure, yet liable to fall . 

By weakest subtleties; not made to rule, 

But to subserve where wisdom bears command. 
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SCALE OF POINTS FOR SCORING DAIRY ANIMALS. 

RULES ADOPTED BY THE BREEDERS OF THE GUERNSEY AND THE 

JERSEY. 

Notes by Association Committee. 

Cattle breeders’ associations have established standards by which ex- 

cellence of any animal of the breed shall be judged and rated, as nearly 

as may be from long study of the points that indicate to the observer the 

worth of the animal for butter or for beef production, and the dairy farmer 

should familiarize himself with the characteristics that denote the type of 

animal he is dealing with. In the following are given the scoring points as 

adopted by the breeders of the Guernsey and of the Jersey, being consid- 

ered sufficient to express to the reader those points most desired in the 

conformation of the dairy animal, and by which standards, with due allow- 

ance for general breed type, each reader may score his own herd and estab- 

lish a standard to which each animal shall attain to keep its place in the 

dairy. While the Babcock test and the scales must give the final judgment 

of the dairy cow’s standing as a profitable animal, there is need to know the 

way by which to judge the young animal’s possible performance, and these 

tables of the scoring points are the key to that wider knowledge. 

THE GUERNSEY. 

All measurements, description and scaling shall be in accerd with 

following scale of points for Guernsey cattle, adopted by The American 

Guernsey Cattle Club, December 13, 1899: 

303 
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For Cows. 

(Clean cut, lean face; strong sinewy jaw; wide 

| muzzle with wide open nostrils; full, bright eve 

with quiet and gentle ea forehead 
long and broad . 5 

Long thin neck mails oe a nee ee ) end: 

clean throat. Back bone rising well between 

shoulder blades; large rugged spinal processes, 

indicating good development of the spinal 

be Gord! 3 ajerasetacsn eas eo eranees con cen 5 
Dairy Tempera- | Pelvis arching and wide; rump long; wide, strong 

ment, { structure of spine at setting on of tail. Long 

Constitution, | thin tail with good switch. Thin incurving 

38. IM outed aioe tas Slat AAs eM cts pens HERE Sao. 3 « 5 
Ribs amply and fully sprung and wide apart, giv- 

ing an open, relaxed conformation; thin arching 

Aanlkgraee Se: as 5 

| Abdomen large aa eee with Rigne: maser 

| and navel dev ee indicative of capacity 

and vitality . Boe! > 

| Hide firm yet ie Shane an aie cine aad ae 

( ture, but not thick. = eas 3 

Milking Marks { Escutcheon wide on thighs; high and eee ane 

denoting | thigh ovalscsa1e.2. a4 2 

Quantity of flow, | Milk veins long, od een eiine eae prom- 

10. {| inent, with large or deep wells. . 8 

( Udder full in front. é; 8 
| Udder full and w ei up ‘ponent: 8 

Udder Formation, 4 Udder of large size and eapueitys ae 4 

26. Teats well apart, squarely placed, eal of poe ‘and 

CVEU SIZE cannons seen prea. 6 

Indicating Skin deep yellow in ear, on end of bone of tail, at 

Color of Milk, base of horns, on udder, teats and body gener- 
15: erally: Hoof,amberedlored -34.. )- uae 15 

Milking Marks 

denoting Udder showing plenty of substance but not too 

Quality of Flow, { meaty 6 
6. 

¢ Color of Hair a shade of fawn, with white mark- 

| ings. Cream colored nose. Horns amber 

Symmetry and size. / colored, small, curved and not coarse......... 3 

ls | Size for the breed: Mature cows, four years old 

{ orover, about O50 bSis2 veces eee 2 

Perfection. 100 
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For BULLs. 

(Clean cut, lean face; strong sinewy jaw, wide 
muzzle with wide open nostrils; full bright eye 

with quiet and gentle expression; forehead long 

and broad . 

Long neni: neck ao aaa Annsitins: ag 

head; clean throat. Backbone rising well 

processes, indicating ete Beene of the 

spinal cord . 

Pelvis arching aad wide; rump eae mae Senet 

| between shoulder blades; large rugged spinal 

Dairy Tempera- | 

| 
) 

) 

ment, 

Constitution, structure of spine at setting on of tail. Long 

38. thin tail with ae switch. Thin, incurving 

thighs.. : Saya sae 

Ribs amply aad ally sprung eae wice apart, 

giving an open relaxed conformation; thin, 

arching flank . 

Abdomen large ae dee: witte eicone’ ee ee 

and navel dev snares indicative of capacity 

and vitality . 

Hide firm yet ees wie an eae ues bee — 

eritare Mbt not Giclees | ores Os oss woe Sees ee 

Dairy Prepotency, § As shown by having a great deal of vigor, style, 

15. (alertness, and resolute appearances. rreurs 

Rudimentaries and Rudimentaries of good size, squarely and broadly 

Milk Veins, placed in front of and free from scrotum. Milk 

10. i PAIS PEGMMMMEMM siz ty Shree ts cin tla tks Seite 2 aes 

Indicating color of Skin deep yellow in ear, on end of bone of tail, at 

Milk in Offspring, base of horns and body generally, hoofs amber 

15. ! COLOLEC eee LA ey eben Ook as hiner 

(Color of hair, a shade of fawn with white mark- 

| ings. Cream colored nose. Horns amber- 

colored, curving and not coarse. f 

Size for the breed: Mature bulls, four years Said 

OMOVeEER ADO Mts OOM Ss eso tp eaiais sacks en ehcon cent ees 

General appearance as indicative of the power to 

: | 
Symmetry and Size, { 

! 

beget animals of strong dairy qualities........ 

22. 
? 

Perfection. 
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ExpLaNatTory Notes By COMMITTEE. 

We recognize the Guernsey should be: 

First. A dairy animal with a distinctive dairy temperament and con- 

formation, having a strong, nervy structure with a corresponding flow of 

nervous energy, and every indication of capacity and vitality. 

Second. In color of hair, a shade of fawn, with white on limbs and under- 

part of body are considered the prevailing markings, and some degree of 

uniformity is desirable. 

Third. One of the important distinguishing features of the breed is 

the presence of yellow color in the pigment of:the skin, which is indicative 

of rich golden color in the milk. This is very pronounced in the Guernsey 

and held by her to the greatest extent under all conditions of stabling and 

feed. The intensity of this trait is more marked in some animals and fam- 

ilies than in others, but it should be kept at the highest standard. It is 

fast being recognized that this color is accompanied by a superior flavor 

in the milk and thus in the butter. 

Dairy Temperament. 

By “Dairy Temperament” is meant a strong, overruling pre-disposition 

or tendency to turn the consumption of food towards the production of 

milk with a high content of solids, especially butter fat, as against the con- 

stitutional tendency so often seen to turn food into flesh. Even in the 

strongest dairy breeds there are more or less frequent out-crops in male 

and female of the flesh making temperament. To breed from such animals, 

while we are striving to establish a prepotent dairy temperament or tendency, 

is not wise. All cattle bred specifically for dairy purposes should possess 

a clear and decided dairy temperament, for it is that quality of character 

we most desire to establish, enlarge and perpetuate in the Guernsey cow. 

This is especially indicated by the shape of the head, showing brain 

capacity, wide muzzle, open nostril, full bright eyes, feminine neck, and a 

construction of the back bone indicating a strong flow of nerve power and 
support from the brain to all of the maternal organs. 

Constitution. 

In breeding our domestic animals, especially for long service like the 

dairy cow, it is very important that they should have abundant vital power 

which we call ‘‘constitution.’’ But constitution must be judged and meas- 

ured by the peculiar function the animal is bred to fulfil. With the race 

horse the function is speed; with the steer, the laying on of flesh; with the | 

dairy cow, the production of milk solids. In all these various functions 

the animal that is to represent any one of them must show not only large 

capacity in the line of that function, but also the ability to endure long 

and well the strain of such function, and keep in good health. Constitution 

is best indicated by a full development at the navel, and strong abdomi- 

nal walls, showing that the animal when in a prenatal state was abund- 

antly nourished by the mother through a well developed umbilical cord. 
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Prepotency . 

In the scale for bulls for the first time, we believe, in the history of 
dairy breeds, this point is introduced. The reason we have included it is 
that ‘prepotency”’ is the chief consideration in the selection of the male 

breeding animal. The pedigree and conformation is often all that can be 

desired but because the bull is lacking in prepotent breeding power he is 

an expensive failure. This quality is in a sense difficult to perceive or 

describe, but we know certain animals have it in high degree and others 

fail of it completely. It is fairly well indicated by vigor of appearance, 

strong, resolute bearing, and abundant nervous energy. We would dis- 

tinguish this from an ugly disposition. A bull is ugly by the way he is 

handled rather than by his breeding. What we want is strong impressive 

blood. A dull sluggish spirit and action, we consider indicative of a lack 

of true dairy prepotency, but we would prefer to breed to a rather sluggish 

appearing bull with first class rudimentaries than to a stylish one with 
badly placed rudimentaries. 

Rudimentaries. 

We consider that a well balanced and well shaped udder in the cow 

is largely due to the way the rudimentary teats are placed on the sire. If 

they are crowded close together the result is likely to be narrow pointed 

udders. If they are placed well apart, of good size and well forward of 

the scrotum, the effect, we think, will be to influence largely the production 

of well-shaped udders in the resulting heifers and counteract the ten- 

dency to ill-shaped udders inheritable from dams deficient in this respect. 

We believe the future excellence of the Guernsey cow will be greatly 

aided by close attention on the part of her breeders to this point. 

THE JERSEY. 

SCALE OF Points ADOPTED BY THE AMERICAN JERSEY CATTLE CLUB AT 

THE ANNUAL MEETING HELD May 6, 1885, AND IN FORCE WITHOUT 

CHANGE SINCE THAT DATE. 

FOR COWS. 

Points. Counts. 

1. Head small and lean; face dished, broad between the eyes and 

narrow between the horns.:..... 2 

2. Eyes full and placid; horns small, crumpled, and amber-colored 1 

3. Neck thin, rather long, with clean throat, and not heavy at the 

SUICIBI GIS SRE DB, gD Les tek ee, ea 8 

Peesacielovelto the settime-On Of tail joe ovis ek ashe MB ee ee 1 

MEMEO ARUretONS) LAG 1OinSs Ratint.hyfe sc. tiie hwnd bu Fivw ve we ashe 6 

6. Barrel long, hooped, broad and deep at the flank................ 10 

Peis Widerapat bo LUnyp WOM ve... %s ose. 's. bac okie valle wae doe ea « 10 

ei ise av strtoer Sep ene ypenr Noe er PE Se Ee as otk 2 

o.. Tail fine, reaching the hocks, with good switch........05.....00... al 

10. Color and mellowness of hide; inside of ears yellow.............. 5 

fie Pore udder fully form and mot fleshy : i... 2.6. 3. cds ee ee ce ce 13 
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123), Hand tiddertullin-form\and well aipibehind a ras se ieencteltien tere 1] 

13. Teats rather large, wide apart, and squarely placed.............. 14 

14. > “Milk: vetris prominent eee rained: iat a0 elo eee eee 7 

15. Disposition* quiets meen. <2 aCe oe eae Ree ee ee HT 

16: General appearance andiapparent constitution... .2.0.0. 40). ose 10 

Perfectiombasancis crocs thes lenyets oa RGR eee eros ce Rae a 100 

In judging heifers, omit Nos. 11, 12 and 14. 

FOR BULLS. 

The same scale of points shall be used in judging bulls, omitting Nos. 

11, 12 and 14, and making due allowance for masculinity; but when bulls 

are exhibited with their progeny, in a separate class, add 30 counts for 

progeny. 

“When any great design thou dost intend, 
Think on the means, the manner, and the end.” 

—Denham. 
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