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INVESTIGATION IN MILK PRODUCTION. 

T. L. H~CKER. 

The results of the experiments reported in this bulletin 
are, in part, a continuation of those reported in Bulletin 35, 
issued from this station in the fall of 1894, and cover the 
work of the dairy herd for 1894, 1895, 189G, and the 
winter's work for 1895'-96. The latter is considered separ
ately because a more accurate account can be kept of the 
actual amount of feed consumed by each animal, and the 
chemical composition of the different frecl stuffs used. While 
the primary object of keeping; a complete record of the herd 
is to ascertain the cost of milk and butter production under 
conditions obtaining in the northwest, the winter's work 
was conducted to ascertain the amount of dry matter and 
digestible substances required by different cows to produce 
a given quantity of milk and butter fat. 

Ever since the formation of the dairy herd in the fall of 
1891, every milking from every cow has been weighed an cl 
tested separately by the Babcock test for per cent. fat. All 
the scales used in the dairy di vision have beams divided into 
pounds and decimals of a pound, they are provided with 
agate hearings and are regulariy inspected by an official 
and are kept in perfect working condition. 

The records are kept primarily by weeks, commencing 
with Monday morning and dosing Sunday evening. 



::\34 INVESTIGATION IN MILK PRODUCTION 

SYSTEM OF RECORDS. 

UNIVERSITY OF MINNESOTA. 

DIVISION OF DAIRY HUSBANDRY. 

Weekly Milk Record from Jan. 6, 1896, to Jan. 12, 1896 . 
.; 
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(.) " (.) " d Ill) ... .!: 
" v 0 " 0 

""' ;:3 
0 0 
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7 A. M.! 4.t 1<>"' :rn. I 1'' 17.U 12.1 1-1-.11 14.1 1i. 15.3 
7 !'. l\I.I a.7 13:11 2.J..6. u.5 ln.n 10.1 13.5 7.7 9.6 13.7 
8A.i\l.i 4.:. 15.3! 27.:I'. 11.!J 17.5 12.2 14.3 22.7 11.3 16.5 
8 P.i\r.I 3.7 l:~.41 :!3.7 10. 16G 10.6 132 14.6 10.6 14.2 
9A.l\lj 4.3 15.5! 28.2: 11.5 14.7 12.2 1.J..7 10.9 1 11. 1:'>.5 
9 P. l\I 

1 

a 4 14 3 1 2r. 2 i lo. 1 1a.4 10. 13.:1 20.5

1

10.0 13.3 
10 A. i\I. 4.1 15 4 :rn.7, 12.11 16. 1 11.r. 15.2 15.6 11.2 lfi.7 
10 I'. i\I.· 3.7 12.5 25. 

1

, 10.1 l 12.\l 9.3 lil 2 1-1-.7 10. lil.5 
Jl A.::\!. 1 4. 1:>.:1 3tl. 12. 158 1 11.9 15.2 10.111.7 16.2 
11 P. l\l.: 3.8 12 H 25.6 10.8 Hi. i 10.5 13.1 l\1.6 9.8 13.6 
12A.l\!.1 3.9 14.S 29.ll 12.4115.2' 11.8 14.7 15. 11. 15.3 
12 P. hl.~ 3.7 12.R 25. I 10.2 14.8 I 10. 12.3 14.6 10. 14. 

i .~:;_;-1~()~~-1;~,7~11:;4-:~- 21q_1i-!G":t 2 ~i"?~l 1.s-n.R 1 2nh.3 

There are two four ounce sample bottles for every cow, 
one each for morning and evening milk. After each milking 
the samples are taken to the dairy laboratory and tested 
for per cent. fat. 

UNIVERSITY OF MINNESOTA. 

DIVISION OF DAIRY HUSBANDRY. 

Test Record. 

DATE-Jan. 6, 1896. A.M. P.M. 

No. of I Per cent. No. of I Per Cent. 
Bottle. Fat. Bottle. Fat. NAME. 

45 5.2 46 5.9 
278 3.5 7 4.2 
:JlO 2.2 85 2.8 
263 5.2 34 4.7 ~f:~1:;;i:~:::::::::·::::::·::::::::::::::::::::::::::j 

Houston .......... .................................. . 2~ 43 26 5.3 
Irla ...................................................... . 75 3.2 15 5. 
Liggetta ............................................ .. 53 3.3 230 3.1 
Lou ..................................................... . 37 2.1 31 3. 
Norn ................................................... . 173 4.7 172 4.5 
Olive ................................................. . 101 3.8 16 4.1 

... 

,I 

II 
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UNIVERSITY OF :1-rINNESOTA. 

DIVISION OF DAIRY IIUSBAXDRY. 

Yearly Milk Record from Dec. 30, 1895, to Dec. 27, 1896 . 

.,; ,;, ci j :-'.. "' " "' 
0 ..... 

" ..... +' 
1896. :;; .::i <l " "' " oi .; 

~ " l:IJ ::i 
" " " -~~ 

... .:: 
" 'ij 0 " 0 

'O 
a 0 

0 >!I >!I u i::i ~ .., ....; ....; z 

Dec. 30-Ji;n. 5 61.51205.1.13~6-~ 
Jan. 6-12 ...... 55.7 Hl!l.S 317.1 

.. 13-19 ...... 55.011"8,.J, 373.3 

.. 20-26 ...... 52 2 194.1 356.1 
" 27-Pcb. 2 47.9[ 186.6 352.4 

Pcb. 3- 9 ...... 48.8, 18f\,2 313.1 
.. 10-16 ...... .J,4.6117'1 . .J. 327.4 
" 17-2:1 ...... 1.J,2.4 167.8i 316.1< 
" 2~:--rch.1, 39.2 1?4.0j :io~.3 

156.4 !l-J.1.2 Hi3.5 187.6 208.91141.9 20'1.7 
15+.3 ~19.H 153.~ 184.7 215.o: 149.3 2lJ6.3 
102.7 ~17.5 147.0 102.9 216.J! 1GO.fi 196.3 
147 8 205.7 146.1 184.1 217.1114f\.9 19 .9 
140.5 214.0 14-4.0 184 8 2115.G: 140.G 1><5.2 
137.3

1

220.H 12'!.8 191.9 HJl 4, 136.5 179.3 
l:H.8, 218.8 13'1.G 1 188.0 lXD.61130,4 167.5 
127.61213.71133.0! 182.s

1 

Hl1.6I B1.2i1n1.6 

g~:~1 ~i!:~1 i~U! gfi:~1 il~:gi }tg:~li~i:~ M_~h 2- 8 ...... j 40.1 l:o0.31 31<>.6 
!l-15 ...... 140.5 149.01 306.4 

11 16-'.!2 ...... -t.1.3 14~.fll 2H7.fi 
" 2:~-29 ..... 41.6 145.7! 299.R 
" 30-Apr. 5l 42.1 138.5

1

283.8 

111.i -11.0 1-t.1.4,Jtf>.~ili:"l.I 131.0.J.~1.Q 
12:-~ 11~o6.~l138.9i 1zi.1 1 1~:-zl n~.2 1 1;;~.o 
1:!0.3 207.0

1

• 142.7: 16.J..Gi 174.4 137.1,1147.6 
120.6I 210.4 ~1.J,U.2 1 1.J,6.8 1 170.6 1 26.9 l.J,4.3 

At the close of the week the milk sheet is taken to the 
dairy office and footings made of pounds of milk giycn by 
each cow and the amount added to a yearly milk sheet, 
which is placed on the desk of the chief of the division, 
accompanied by the test blanks, for inspection, every .l\'.Ionday 
morning, afterwhich the data is recorded in the milk record. 

MILK RECORD. 

DUCHESS. 

~ - - ------------

~!-- A. M. P. M. 

Jan. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

11.9 
12.0 
12.0 
12.2 
12.0 
11.6 
12.0 
11.9 
11.5 
12.1 
12.0 
12.4 

I 

I 4.4 

1

4.9 
5.0 
4.!l 

I 4.9 
' 5.2 

5.1 
4.6 
4.fi 

, 4.8 I 

1 4.2 I 
I 4.9 

.52 

.59 

.60 
,nO 
.59 
.60 
.Gt 
.fi5 
.53 
.58 
.46 
.Gl 

10.5 
10.3 
10.3 
10.3 
10.1 
10.2 

9.fi 
10.0 
10.0 
10.1 
10.8 
10.2 

3.0 
4.H 
5.3 
n.o 
5.1 
4.7 
4.8 
3.6 
4.8 
4.6 
4.7 
4.6 

I 
i .32 

i :ci~ 
: .fi2 
I .52 
. .48 
I .46 
I .31i 

.48 

I
' .46 

.51 
I .47 

18.0 
18.2 
18 :! 
18.0 
17.S 
18.0 
17.!l 
17,5 
14.7 
16.0 
lfi.8 
15.2 

A. M. 

I 4.0 
I 4.2 

4.3 
4.1 
4.7 
4.3 
4-.5 
3 6 
4.5 
5.1 
5.2 
5.2 

HOUSTON'. 

1_& 
I o! 
I +' 

I~ 
.72 
.76 
.79 
.74 
.84 
.77 
.81 
.n3 
.6tl 
.82 i 

: .82 
.79 

1G.O 
1 G.O 
16.4 
16 0 
16.G 
1 fi.3 
Jf).5 
1 G.6 
13.4 
12.9 
15.0 
14.8 

P. M. 

4.7 I 
fl.4 I 
5.0 I 
4.4 
fl R 
fi.3 
5.~ 

5.6 
5.~ 
:-..4 
5.5 
4-.9 

.75 

.1<6 

.82 

.70 

.94-

.86 

.82 

.!-l3 

.70 

.70 
,84 
.73 
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A chemical analysis is made of all feed stuffs used. All 
food is \veighcd out to each cow at every feeding period. A 
daily report is made by the dairy stock foreman as to the 
condition and conduct of all the animals in the division. 

UNIVERSITY OF MINNESOTA. 

DffISION OF DAIRY HUSBANDRY. 

Daily Report of Stock Foreman. 

All the stock were weighed this morning. 
Fly T. cal vcd to-day. Time, ~ months, 17 days. Bull 

calf, large and strong. Cow passed her afterbirth and is 
seemingly in good condition for work. 

Dell 2 was bred to the Jersey bull 0. W. Pogis. 
Euroma is beginning to make udder. She 1s being 

treated for abortion. 
Bettie, Alzanka and Yellow Belle are being dried off. 
St. Anthony Park, JVI1nn., November 7, 1898. 

Signed, A. J. McGUIRE. 

A report is also made by the stock foreman stating the 
amount and kind of feed given to each animal. 

UNIVERSITY OF MINNESOTA. 

DIVISION OF DAIRY HUSBANDRY. 

Feed Record of Cows from Jan. 6, 1896, to Jan. 12, 1896. 

ROlJGHAGE. .GRAIN MIXTURE. 

Hay, 8 Bran, GOO. 
Fodder Corn, Barley, 400. 
Ensilage, 20 Corn, 
Roots, Oats, . 300. 
Grain, 14 Oil Meal, 100. 

• 

' 

,., 



SYSTEM OF RECORDS. 

DAIRY HERD 

Beckley 2 .......................................................... . 
Belle .................................................................... . 
Countess ........................................................... . 
Duchess ............................................................... . 
Houston .............................................................. . 
Ida .................................................................... . 
Liggetta .............................................................. . 
Lou .................................................................... . 
Nora .................................................................... . 
Olive ................................................................... . 

Hay 

8.0 
8.5 

12.0 
7.5 
8.0 
8.5 
9.0 
9.0 
8.0 
7.0 

20 0 
21.5 
30.0 
18.5 
20.0 
21.5 
23.0 
23.0 
20.0 
17.0 

337 

14.0 
15.0 
21.0 
13.0 
14.0 
15.0 
16.0 
16.0 
14.0 
12.0 

The data contained in the above report 1s recorded in 
the feed record. 

FEEDING RECORD. 

. -- -----

1896 DUCHESS HOUSTON 

~-,------

I I I 
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: -; I 
" II 

>. cl " '"' . " 
" I " " I_~ I :::m = " " " :: " Jan. C'l 

i 
;:: ... >. "JJ ol ;:: ... _::E >. 

"' ... cl 0 ol 
i~ ... cl 0 

0 
ol = ill ill () I ·~ I :i:: ill ill () :i:: :Il 0 ' I I I 

15.5813.7412.761 ,,1 .. ,1 

I 
8.0 I 20.0 1 

.921 6.0 I 4.0 I 3.0 I J.01 2 15.5813.74 2.76 .92 7.5118.5 6.0 4.0 3.0 l.0 s.o I :m.o 
3 !\.!':813 74 2.76 .9~ 7 5 18.5 60 4.0 3.0 1.01 8.0 20.0 
4 5.5.~ 3.74 2.76 .92 7.5 18.5 6.0 4.0 3.0 1.0 8.0 :.w.o 
II I fi.fi8 3.74 2.76 .92 7.5 18.5 6.0 4.0 I 3.0 I l.01 8.o I 20.0 
6 5 !\8 8.74 2.76 .92 7.5 18.5 6.0 4.o I 3.0 1.0 ~:g I ~g:g 7 

15.58 
3.74 2.76 .92 7.5 18.5 6.0 4.o I ~:g ! 

1.01 
8 5.58 3.74 2 76 .92 7.5 18.5 6.0 4.o I 1.0 

1

1 8.012n.o 
9 5.~8 3.74 2.76 .92 7.5 18.5 6.0 4.0 3.o I 1.0 I 8.0 20.0 

10 5.58 3.74 2.761 9'' 7.5:18.5• 6.0 ! 4.0 3.0. 1.0 s.o I 20.0 
I I 

From the data in these hYo records the calculations for 
the dairy record are made in weekly periods, giYing the 
total amount of roughage, succulent feed and grain con
sumed during the week; the amount and };:ind of concen
trates which constituted the daily grain ration; the dry 
matter in the daily ration, the cost of the feed at local 
market quotations; the pounds of milk, average per cent. 
fat, pounds of butter fat and butter; cost of a hundred 
pounds of milk, a pound of butter fat and a pound of butter; 
and the dry matter required for a pound of butter fat and a 
pound of lmttcr. 
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UNIVERSITY OF !llINNESOTA-llA!RY nIVISION-Continued. 

Date. 
1896. 

h 
d 
~ 

FEED. 

. I ~ = -'@ '(ij .. = 
(!) Ill 

i\lny 11-17 .................. 35. 
'.\! ay 1 !'<-24 ................. 28. 
i\I ny 25-31. ................. 21. 
Jnne 1-7 ..................... 21. 
Jnne 8-14....... ............ 14. 
June 15-21. ................ 14. 
Jnne 22-28 ................. 14. 
lnne 29 I 

to 

.July "··············1······· ..... 114. .Jnly 6-1.2 ..................... 14 . 
Inly 1:1-19 ................... 14. 

·········\ ......... 
Inly 20-26 ................... 14. 
Inly 27 

to 

:~~i: p~{;;::::t:::::::::j ~~: 
Ang.'. 17-2:1 ..... 1 •••••••••••••• 

1

' 28. 
Aug. 24-30 ..... 1 ............. 28. 
Aug. 31 , Corn 

to I Forlrler 
Sept. 6............ 14-0. 70. 
:-;cpt. 7-13 ...... 1 98. 128. 
~ept. 14--20.... 98. 28. 
~ept. 21-27.... lO:i. 35. 
Sept. 28 

to 

·········1 
·········I 

·········I 

1 Jct. 4 ............. . 
Oct. 5-11 ....... . 

68. 
5(), 

85 
6'.-l: 1:::::·::: 

<let. 12-18 ..... . fi6. G3. 

HOCSTON. 

IJAILY GKJ.IN HATION. 
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During the time the cows are in pasture, each is charged 
in proportion to the amount of feed consumed during the 
winter months. A cow that takes fourteen pounds of grain 
per day during the winter is charged 25 cents per week for 
pasture and those that take more or less than this amount 
are charged proportionately more or less per week. 

HERD RECORD FOR 18!34. 

The Herd:-The following table gives a list of the cows 
in the herd at the beginning of the year, age, breeding, date 
of cah·ing, when placed in the herd, when removed from 
the herd and cause of removal: 

TABLE XVII. -List of Cows in the Dairy Herd. 

Na111e 

1

Ag;----;_~~~ecl. : Date of I jointd thel Left He~~- Cause. -· 
1 1 Calnn:..; Herd 

Allie 4 l~,~;,-e _____ T\~ -1~4- Apr. 1~ ~·-=· ........................ . 
Beckley Q 1(';rac.eJersey IJun.12 ·~14 ·'ov. 1 '91:0ct. 8 '94 Fur Beef 
Bess 10 'Ilol. .... tt:in I~'eh. :!2 '94 n~c. 18 '91 1Nov.17 'B4 Tuberculosi~ 
Bettie !J (;11ern~cy Aug. - ·~:-1 Nov. 1 '91 ; .......................................... . 
Clara 8 1 Gr:1dcJerscy l~Iay!.!7'9;~ :\D\T, 1 '91 July 8 '84 For Dct.:f 
D:11~y i,

1
'
1
2 :\~r~1dc.:Guc.:rn!':ey .'iov.19'f):~ Xuv.20'93 1 .......................................... . Dido~ ,Gradl:' Shorthvrnl Fch. 24 '93 Feh. 27 '93:Apr. 2 'D4 Tuberculosis. 

Dora !12 jersc.:y ,.:\Ich. U'U01Dcc.18 '~1i ......................................... . 
Eth•! I 4·c· Gra,,cShorthornApr. 1 '94-Apr. 1 '941 ......................................... . 
Fancv ,-., p, lied Ang-us .1\lny K'~:~ .:\lay 8 '931\1ay 5 '94 Tuberculosis. 
Gt-rtie , 5 1C;.ratleJer~ey Oct. !.!'B:-{ 1t\o\'.l '91Sep.17'94Forfan1ilycow. 
llouston:11> ']c.:r:·H_'y·l~uernscy Nov. 5 'D311'\o\'. 1 '!Jtl················· ......................... . 
Jennie I G Hobtl'ill ·Oct. 28 '9+ nee. 1"' '91 ,Nov. 5 '941 For fa1nily cow. 
~I(~;;ie I :! c_r_a<:~ ~hc:rtl~o~n Nuv,20'981~ov.~O',!-i~June 6 '!J4 Tubtrculosis. 

g~:~~y , I~ ~~'i;::~r!~~;;:~~- f~,f ·~:;~!I~~~: ap :g~ ::::::·:·:::::::::r :::::::::::::::::::::::: 
i{~~{~CY iG -2~·,~~~~;~ Guernsev ~~::~% ;~~!~~~:: 21 ;~~ C>"~t-."i"O ;g41 p~;;·t;;·~r.············ 
Rose- 11 t~radc Shortho-rn Apr. 7 '!J3i~o.·.17'91 Oct. l '9.t Tuberculosis. 
Rossie 6 Grade Jcr~cy ................. 

1

1:-;. 'er\·. 1 '91 ....................................... .. 
H.nxev D (~ra(lejerst·y :\ug.10'00."\o\·. 1'91Sep.19'9-J..Forfan1ilycu,v. 
Sulh·- 10 (;1·nde Shorthorn ................. Nov.17'Htj.:\lay 5 '9-t-ITuberculosis. 
Sw<.,-ct D 10 (~uern;..;ey . Oct. 28 'D:~INo,·. 1 'Hl .•.............. ! ......................... . 

Topsy ~ f~rade l-lolste1n ~ov. U •u:-t Ike.18 '911················· 1 •••••••••••••••••••••••••• 

Tricksey 10 :Guernsey Dec. 25 '93
1
No-... 1 '91 :\.lcb.- '94

1

Tuberculosis. 

The foregoing table includes all the animals whose re
cords for 1-893 appeared in Bulletin 33 except Annie, that 
was not the property of the University, and was returned 
to her O\\'ner. Tricksey calved on the 25th of Dec. 1893 
had an attack of milk fever, from \vhich she recovered, but 
soon after began to fail, and in March died. A post mortem 

. .. " 
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showed that she was badly affected with tuberculosis. She 
had been dry about ten days, weighed 1,100 pounds twenty 
days before calving, and was at that time apparently in 
good health. Her average weight for December the year 
previous was 1,095, showing that prior to calving, to all 
appearance, she was in normal condition. 

On the 20th of April the whole herd was tested with 
tuberculin. The cows reacting to this test \Vere Dido, 
Fancy, Houston, Rose, Sullie, Mollie-a daughter of Snlly
I-Iouston 2d and a heifer calf from :.VIollie. All these. were 
taken out of the dairy herd except Houston, that failed to 
react on the second trial made on the 29th of June. The 
last of October the whole herd was again tested for tuber
culosis. when Bess and two other beef cows, that had been 
in the 1herd from the time it was formed hut never listed 
with the dairy cows, were found diseased. 

Gertie, Jennie and Roxie were sold for family cows. 
Beckley, Clara, Reclclie and Rossie were sold for beef. 

The following table gives a list of cows that remained 
in the herd cl uring the year. their breeding, days in milk, 
and pounds of milk and butter fat yielded: 

TABLE XVIII.-Individual Yields of Milk and Butter Fat. 1894. 

NAME. Breed. : Days in l\lilk. I Lbs of Milk. , B~~t~·r ~fat. 
_____ ! ____ _ 

Al;~~~~.~-~~~-~·=·1

1 
Nath·e -- ~ 275 3871.7 -16~.H5 -

Bettie ........................ Guernsey 365 3617.1 218.17 
Dora ............... .......... Jersey 309 5tf 3.8 277.75 
Ethel .......................... Gr. Shorthorn 247 4146.3 172.4-8 
Houston ..................... 1 Jersey-~uer. ~~~ ~~~~:~ n~.!~ 

~;i~~r:::::::::::::::::::::::: I r:~:fr:e~er. ~6~ ~1g~:g ~~~-~; 
Sweet Briar ...... ......... 1 Guern~ey 28.+ 47-i4.9 2'-l.2.12 
Top~y ·~~~~! Gr.~~tein _ __ 3_f)~--~~~- -~04.5~ 

Average ..... . 306 490i.O 232.75 

The vield in milk and butter fat was exceedingly 10\Y as 
compared with the hvo years previous. In 1892 the aYer
agC' yield of milk per co\Y '" n !' ~. 7 (i~ pounrl !'. ;1 ml '..?G+ po1111 'ls: 
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of butter fat. In 1893 it was on an a ,-erage 6, 921 pounds 
of milk and 300 pounds of butter fat. The light yield for 
1894 was due to frequent and unusual cfo:turbanccs in the 
herd and a rapid shrinkage in the flow of milk after the 
middle of J unc because of poor pasturage. There was no 
special effort made to keep up the flow during the summer 
months and the results obtained are such as may reason
ablv he expected 011 a farm whe11 little attention is ginn to 
the herd dnring the summer . 

. \llic and Ethel were from the range. They were intend
ed for beef but after being fed a short time g;n-c indications 
of being in calf and were therefore turned over to the Dairy 
Division. Bettie and Nora aborted and Pride seemed out of 
condition cl uring the year. Subsequently a post mortem 
showed that she had swallowed a number of wire nails. 
Some had gone through the stomach and produced an ab
cess which was the cause of her death. There have been 
several such cases in the dairy herd since it was established. 
The cow Beauty, whose record appears in t.he annual report 
of the experiment station for the year 1893 had in her 
stomach the bowl of a table spoon, a pebble three quarters 
of an inch in diameter, hvo smaller ones, a horse shoe nail. 
the upper half of an old fashionerl ten penny fence nail and 
another piece of old rusty nail. In the Journal of Compar
<ttive Medicines and Veterinary Archives on page 159 is a 
report of a case where a cow was out of condition for a 
long time and finally died. A post mortem was made and 
there was found in her rumen ''a curry comb, in two parts; 
four pounds of nails; five pounds of spikes; a dress skirt; parts 
of several boots, shoes and rubbers; a coil of bailing wire; 
twenty-four balls of hair, the largest the size of an orange, 
the smallest the size of a \valnut; a cogwheel one and a half 
inches in diameter, pieces of wool and much clay." A sto
mach encumbered with such foreign substances is not likely 
to do efficient work, and data obtained from such a source 
is apt to be misleading. 



HERD RECORD:=_FOH 1894. 343 

The following table givts a list of the dairy cows in the 
herd a portion of the year, excepting the cows Ethel and Allie: 

NAME. !. Breed. I Days in :\I ilk.I Lbs. of l\lilk. I Lbs. 
-------!------ _____ 1-B-ut_t_er_F_·_at_. 

Beckley ...................... ! Gr. Jersey 281 I 2954.0 I 181.68 

Daisy......................... Gr. Guernsey 30t 3200.7 I lGti.27 
!less .......................... I Holstein I 251 ' 7.J.45.8 I 252.90 

Redr!ie ....................... Gr. Guernsey 272 4466.0 1 215.41 
Rossie............ ........... Gr. Jersey 251 4:157.2 ' 171.07 

--------- ------- -----

Bess was removed because of tuberculosis, Red die, Rossie 
and Beckley because they were quite fat and \Yere getting 
less useful in the herd. 

Food and Feeding:-The food used from the beginning 
of the year until the cows were turned out to pasture was, 
for roughage, timothy, prairie hay and ensilage, and for 
grain, bran, barley, dent corn and oil meal. The barley and 
corn were ground and mixed with bran in the proportion of 
filty pounds of corn and fifty pounds of barley \vith one 
hundred pounds of oil meal. When the cows \Yere fed in 
stall the ration was adjusted as nearly as possible to the 
needs of each animal and no changes made except such as 
were necessary in an experiment comparing timothy with 
prairie hay. The wild hay is \vhat is generally known as 
upland prairie, early cut and nicely cured. The timothy 
was good quality, stems quite fine, cut in the bloom and 

nicely cured. 
The following table gives the dry matter and digestible 

nutrients contained in a pound of the differ:ent food-stuffs 
given the herd from the first Monday in January to the first 
Monday in May when it was turned to pasture: 

FOOD 

! 
~:~~~·;::::.-::::::::::::::.·:::_ .. ::::: ::: ::: ::: ::: :: : :::::: ::::: I 

Corn ....................................................... . 
Oil ;>.!eal .................................................. .. 
Ensilage .................................................. . 
Prairie Hay .............................................. . 
Timothy........ .. ............ . 

I 
DIGESTITILE. 

Lbs. D. 1\1. I I 
Pro. 

1 

C-H 
I 

Fat. 

1 
' 
.8960 .1153 ,8824 .0356 

1 : .8822 .09.J.4 .5974 0" 
1 .!<927 .10ll6 .CG28 .Cl'~ 
1 .8989 .:!750 .:-\788 .07 
1 .28 .0126 .lflf>fi 

I 
.0081 

1 .8915 .03.J.8 I .4316 .014·1 
1 .8768 .0318 I .4·30~) .01.8 

--------------------
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The following ration was fed from the 1st to the 16th 
ofJ anuary, the amount of feed given dependiug upon the 
c;1pacity of each animal, except as a cow was nearing the 
time of calving the feed would be considerably lessened and 

11 some cases the grain discontinued. 

FOOD. Lbs. I I 
DIGESTIBLE. 

D. M. -;:J C-H I Fat. I 
Cost, 

Cent~. 

Bran.................................................... 5.501 4.931 .63 2.101 .191 3 02 
Barley .......................................... .... 2.f\3 2 23 .24 1.51 .05 1. 77 
C "rn.......... ............ ....... ..... ............ ...... 2.53 2.25 .25 1.68 .10 1. 77 
Otl Meal............................................. 1.43 1.28 .39 .54 .10 1.88 
Prairie Hav..................................... ... 6. I 5.351 .21 2.59 .081 .96 
Ensilage ... : ......................................... ~:___2:_~ __ .3~~-35 ~~ 

23.88 2.07 12.77 .75 12.20 

N. R. .1 6.9 

To give the cows fixed rations as to quantity would 
make most of the work of little, if any, value. Farmers 
\\"ho pay any attention to feeding give each animal as 
much as it seems able to digest and assimilate. We do the 
same, but weigh and analyze the food to secure accurate 
cbta. If the quantity of feed each animal receives were 
arbitrarily fixed, no reliable data could be obtained showing 
the relation bebyeen conformation and cost of production, 
;111d it is for this reason that the members of the herd have 
about what they want as to quantity, so they can make 
such disposition of it as the heredity and temperament of 
each animal may determine. 

The following table shows the amount of grain, hay 
and ensilage given to each member of the herd during the 
second week in January, the grain being a mixture com
posed of 100 pounds of bran, 50 of barley, 50 of C'Orn and 
25 of oil meal: 

- t 
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NAME. I I Grain 
1
_ Hay I Ensil-

1 i age 

~~~~~e.~.::::::::::::::::::::·:::::::::::::::::::·::::::::::::: I 3:,~~~l::sey - -~i~ ~! 
~!~~~··:·::::::::::::::::::::::::::::::::::::::::::::::::::::::I ~~1J~~~';v i······s··· ~ ~! 
Daisy............................................... Gr. Gnernsey 8 6 2.J. 
Dido........................................................... Gr. ~horthorn 8 4 24 
Dora .......................................................... Jersey 10 6 24 
Fancy..................................... ................. Polled Angus 8 6 24 
Gertie ....................................................... Graoe Jersey 12 6 28 
Houston ................................................... Jersey-Guernsey 12 6 28 
Jenny................. ....................................... Holstein 12 6 2il 
Mollie.................. .......... ........ ................. Gr. Shorthorn 10 ' 6 24 
Nora .......................................................... Jersey-Guernsey 8 6 24 
Olive .......................................................... t;r. G11ernsey Er. 6 24 
Patsy............................. ........ ................ Gr. Jersey 6 6 20 
Pride ......................................................... Jersey 10 6 24 

~~~~.~.:::::::::::::::::::::::::::::::::::::::::::::::::::::::: 8~: ~~~~~~~~n g I i ~~ 
Rossie........................................................ Gr. Jersey 8 6 24 

!~1-E:~:::·:.:.:::::.::::·::·:::::·:: .. :::·:.·::.,::::::·::: I ~~::~~~:~:n l~ i ~i 

On the 16th of January the herd was divided into four 
groups for the purpose of comparing timothy with prairie 
hay. Two of the groups received grain and timothy and 
grain and prairie hay in alternate periods. The other two 
groups received grain and ensilage with timothy and prairie 
hay in alternation. 

TABLE XIX.-Nutrients in Ration Composed of Grain and Timothy. 

FOOD. 

Bran ........................................... .. 
Barley ......................................... . 
Corn ........................................... . 
Oil Meal.. ................................... . 
Timothy ...................................... . 

Lbs. D. M. 

6.17 
3.0'l 
3 ... 8 
1.65 

14. 

5.53 
2.72 
2.7~ 
1.RO 

12.28 

DIGESTIBLE. 
Cost, 

Pro. C·H ! Fat. Cents. 

.71 : 

.29: 

.31 

.45 

.44 I 

2.36 
1.R4 
2 04 
.fl~ 

6.3:! 

- .22 I 3.39 
.U6 2.15 
.09 i 2.15 
1 ') ' 2.14 

.25 . 3.H2 

I 2!.75 I 2.20 13.08 .74 113.75 

- .. ·-------- -- ---'--------'----'----'----
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TABLE XX,-Nutrients in Ration when Composed of Grain and 
:Prairie Hay. 

FOOD. 

I I 
I DIGESTIDLE. I 

Lbs. D. M. I Pro. I C-H j Fat. ~:::~. 
~-----------·-----'----

Bran ................................................... 6.17 5.53 .11 I 2.361 .221 3.39 
llarley.................................................. il.08 2.72 .29

1

1 1.84- .Oil !<.15 
Corn ................................................... 3.08 2.72 .31 2.041 .09 2 15 
Oil Meal............................................... 1.65 1.50 .45 .52 .12

1 
2.14 

Prairie Hay ......................................... __ 14_. __ 1 __ 2 . .i._i=< _.33_5.72 __ .20
1
_2_._2_4 

24.9< 2.09112.48 .69112.07 

TABLE XXI.-Nutrients in ration Composed of Grain, Ensilage and 
Timothy. 

FOOD. I Lbs. I D. M.1 
DIGESTIIJLE. I Cost. 

Pro. I C-H -I Fat. I Cent.. 
I , 

nran ................................................... 5.29 4.74 .611 2.021 .l!ll
1 

2.91 
Harley............................................ ...... 2 64 2.33 .25 1.51< .0'1 1.84 
Corn ... ............................................... 2.ti4 2.33 .27 1.75 .OS: 1.84 
Linseed :Meal....................................... 1.41 1.28 .38 .45 .10 1 1 83 
Timothy ............................................. 11.0« 9.64 .351 4.9<\I .201 3 08 
Ensilage .............................................. 10.<tO 2.801 .11 1.32 .07 1.00 

______ 3_2_.9_•_ 23.l:il---;-:g.; 12:0s ~ 12.50 

TABLE XXII.-Nutrients in Ration Composed of Grain, Prairie Hay and 
Ensilage. 

FOOD. 

llIG EST IDLE. 

I 
Cost, 

Cents. 
Lbs. 

Pro. I C-H I Fat. 

Bran ............................................. 5.29 4.74 .61 12 021 .19 2.91 
Harley.................. ........................ 2.64 2.33 .25 1.58 .05 1.84 
Cora ............................................. 2 64 2.33 • .27 1.75 .08 1.84 
Linseerl l\leal.. .............................. 1.41 1.28 ! .38 .45 .10 1.83 
Prairie Hay ................................... 11.00 9.81 I .26 I 4.50 I .14 1.76 
Ensilage ....................................... 10.00 2.80 .11 1.32 .07 1.00 

________________ i32.98- 23.:?9 
1 

i.ss ill.G:ll-.63-
1

W8 

. 
During the time covered by this experiment it was nec-

essary to give the same amount of feed to two of each of the 
groups and on that account the cows were given fixed ra
tions, though the quantity of feed given to different CO\\"S 

.· 

- ' I 
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varied. The cows continued in full flow during the experi
ment and there was no noticeable change in yield caused by 
the different rations. There was no difficulty in making 
the changes from one ration to another, for the reason that 
their bulk, consistency and nutrient content were similar. 
It was intended to continue this experiment to the 28th of 
April, but on account of the mild weather, grass made an 
unusally early start, the cows became discontented in the 
barn and yard and the experiment was discontinued. 

The herd \Yas turned to pasture on the 5th clay of May 
and received daily a grain feed composed of two pounds of 
ground corn and one of bran until the 1 lt h of July, when 4 
pounds of grain \Yere given,-2 of bran and 2 of corn meal,
ancl as much green oats as they wanted. From the 18th of 
August, G to 10 pounds of hay and from 4 to 8 pounds of 
grain were given in addition to the little feed that could be 
picked up in the pasture at night and in the forenoon. 
From the middle of July the cows spent little of the time 
during the hot days in the pasture. The lane, gate and the 
door to the covered runways were kept open so they could 
come up at any time and occupy their stalls. The feed 
given during the summer and early fall \Yas as follo\vs: 

July 11th to August 13th, hay 6 to 10 pounds, grain 4 
to 8 pounds; August 14th to October 8th, com fodder 8 to 10 
pounds, grain 6 to 10 pounds; October 9th to October 28th, 
hay 10 to 1G pounds, grain S to 1-± pounds. From the 29th 
of October to the 5th of~oycmber the cows were changed to 
a grain ration composed of ground \Yhe<:it only. The \vheat 
was ground quite coarse. For rouglrnge they had timothy 
hay. The feedingwasnotjudiciously done. The feeder, being 
new at the business, did not realize that a pound more orless 
in a ration might destroy the value of data obtained in an 
experiment. The CO\YS were very fond of the ground wheat 
and by too rapidly increasing the grain several of them lost 
their relish for it the first part of the first week. The quan
tity of feed gi\'en rlnring the two \veeks appears in the 

following table· 
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TABLE XXIII.-Giving Pounds of Wheat and Timothy Fed to Each Cow. 

Nm·. 5-11 Nov. 12-18 
NA:\IE. 

Ground I Timothy I Ground I Timothy ·wheat, Lbs. , LIJs. Wheat, Lbs. LIJs. 

Allie .................................. .. 
Beckley .............................. . 
J~ettie ................................. .. 
r)ora .................................. . 
ELhel. ................................. .. 
1-Iouston ............................. . 
I .. ou .................................... .. 
L .. Ydia .................................•. 
X~lra ................................... . 
Olive .................................. . 
JJa ts3• ...............................•..• 
J'ridt' ................................... . 
Q11irlee ................................. . 
~w~tB .............................. . 

:g·i~~)~~;:::::::::::::::::::::::::::::::: I 

9 14 9 14 
8 11 8 12 
8 12 8 12 
9 13 10 13 
8 12 7 12 

10 13 9 13 
10 16 8 16 
11 16 11 18 

8 l<l 7 13 
6 14 10 14 
8 13 10 13 
8 13 10 13 

10 14 8 14 
8 10 10 12 12 18 12 18 
8 11 10 12 

·----··- ··- .... ·- .. ________ - - ·- -------- ---

From the 13th to the 18th they took all the wheat and 
seemingly were becoming accustomed to it, and it would 
hove been continued had not the feed been too expensive. 

On the 19th of November, an experiment comparing a 
ration composed chiefly of wheat with a standard ration 
\Yas commenced. The two were composed of the following 
mixtures: 

ST ANDA RD RATION. 

Bran 6 pounds. 
Barley 4 pounds. 
Corn 3 pounds. 
Oil meal 1 pound. 

WHEAT RATION. 

Bran 6 pounds, 
Wheat 7 pounds. 
Oil Meal 1 pound. 

The herd wa . .., divided into two groups and the time into 
lour periods of two weeks each, \'vith a week intervening 
for preliminary feeding. The last period ended the 30th of 
Dccem ber. 

All the cows were in fine working condition during the 
trial and no abnormal increase or shrinkage in milk took 
place. 

~ . 
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TABLE XXIV.-Weight of Cows, Average for Months and Year. 1894. 

NAME. 

Allie .......................... . 
Beckley 
Bess ............ .. 
Bettie ...... . 
Daisy 
Dora ................................................ . 
Ethel. ............................................... . 
llouston ..... . 
Nora ................................................ . 
I 1 atsy ............................................... . 
Pride ................................................ . 
Reddie .............................................. . 
1;:.ossie .............................................. . 
Sweet Briar ....... . 
Topsy ............................ . 

Jan. I Feb. I Ma~c_hl April -~~~ -J~nel~~~ Aug. Sept. ~ Nov. I Dec. I Ave. 

921 973 10141 981 995 997 1014 10871116111016 
959 984 1020 106.J. 976 1029 102.\. 11100 9:6 919 ........... ........... 1006 

1209 11541 9301 824 963 1015 lO!l3 107>< 101>8 1071 ........... ........... 1041 
81!) 850 1<75 893 892 916 8.J.4 b3f> 8fl9 78:.l 823 849 849 
724 712 709 705 746 779 773 774 755 727 ............ ........ 740 
898 907 899 825 784 795 823 ><38 son 817 850 872 843 

..•........ ........... ··•········ 969 96.J. 1000 1018 1040 1011 1018 1058 1121 10:!2 
928 871 874 854 814 883 !ll 8 9:.!3 972 970 906 90G 902 
846 842 873 881 906 902 884 885 829 813 814 85G 861 
985 967 9l6 789 819 88:{ 951 933 926 925 1002 102\l 930 
768 759 753 787 776 819 820 ~34 750[ 710 780 776 778 

9671 9371 9351 9481 ~HlOl 1004110:.!711024110501 9141 .. ········· ........... , 976 932 937 95:{ 989 960 10.J.3 1048 1038 9><8 934 ........... ........... 982 
1044 1042 1046 1043 1051 1104 1109 1105 11115 1121 1116 1058 1081 
1028 1026 1011 996 1075 1179 1231 1:.!95 1290 1202 1143 1178 1138 

.:/1---·---·---·---·---·---·---·---·---·---·---·---·---- -
Average .. 951 
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TABLE XXV.-Milk Recore! Mc01itllly l<rld 'I'otal for <eacl·. Cnw, i8\.J4. 

--====================== 
___ __:AM~~ _____ l_::_i_:~t Mo«h ~.::;-1~~~ ~":_l_i"~I__".'.':_ __"_'." 1-0d 1""~ _::_I """'_ 
A.ll~e .................................. I ... ;;···"·····;;·····;;···;;:;· .. ;.: G·~~.4I G4-~.G '.'~7·~\ 4~~ GI 4~7·?; ~;C•·L?,\ :\G-l· Gii 25!l.3 13!l.4 ~~'!:1.7 
Beckley................. ............ -4'.J.8 ... OG.- --1.i lbu 4. 4-+.:>.0 l·.l~l-.1 4.,,_7 4""'1 ... v1·1 ..... ................................ .... J.J4.0 
Bess................................................. 175.:-:-: 1151.2 7GH.9 10~8.D lf.l70.0 86D.3 8-18 2 7:1:?.f. 7:;G O ...................... 7445.8 
Bettie........................... 26G.7 238.1 27f> G 2H2.G B:~0.71 ~8~).1 405.~l B7~~.:~ 2RG G 27D !J 299.71 314.8 :-H~+3.0 
Daisy................................... 40\l.8 2fi8.G 357.U ililil.G 420..J· :lfi!l.8 80:0.8 :102.0 2:W.~l 218 j ....................... :i:wo.7 
Dora................................... ~66.S 69.8 ............ 3DG.O H+5.7 72R 0 G81.9 G::~::L4· 4'...!~}.:~ +~:~.01 417.81 468.11515:1.8 
Ethcl .................................. , ............ I ........................ fi3(J.41 G9.7.2 f\38.i\ f,61'.!l 511.4 40G5 407!)1 234.81 41.2 4146.3 
Houston .............................. : 735.3 574.8 6H~t. (I G'...!9.G ()S0.3 57:!.::\ :H)~).0 ~G.0 ........... .:.ti.:~ 813.0 810.6 5952.0 
Nora.................................... 361.8 308.2 3G!l.O 8G8.41 40ti,O 35G.!l :-l8li.1 I 3fiO.O 2+5.0 2G0.41 229.2 27G.8 8912.8 
Patsy................................. 3G.5 ............ ............ 71G.8 887.7 7G9.+ G1'4.f, G3G.1 505.1 fi04.6 424.6 383.7 5-1-99.0 
Pride.................................. 4!l4.l 4.02.4 528.5 4.84.21 5G2.1 43fi.l 52.B'............ 17fi.4 475.7 373.8 4:20.4 4404.0 
Redd_ie ................................. G\ll .71 580.B 588.01 484.G 550.7 fi2G.81 423.1 363.81 14-8.8 118.0 ............ ············14-46G.O 
Rossie.................................. 471.7 431.8 4!l7.1 516.G 6:17.6 601.fi 5Hl.2 466.21 116.0 .................................... 4257.2 
Sweet Briar......................... 480.6 401.4 440.fi 4.45_1

1 

4.lH.8 464.f' 8'18.G ........... .,............ ............ 8!l3.7 1017.6 4744.9 

Topsy~.--····:~·:··~~~~:·.~~8.2 633.0 68!l.O 606.8 742.0 543.2 ~~--~_._~:21············ 911.5 1287.~-135~~'7'769~~ 

NAME. 

Allie ..................... . 
Beckley ............................... .. 
Bess ..................................... . 
Bettie .................................. . 
Daisy ................................... . 
Dora .................................... . 
Ethel. .................................. . 
Ifot1sto11 ....... ............... . 
Nora .................................... . 
Patsy ................................. .. 
Pride ................................. .. 
Reddie ................. . 
Rossie ........................... . 
Sw~tBri~ ....................... . 
Topsy ........... . 

TABLE XXVI.-Per Cent. Fat-Average for Month and Year. 1894. 

1-~~~~JMarch l Apr~! 
··6:60 ... l .. 6:3;;··-

1

6.16 
4.34 4.20 
6.17 636 
Ci.14 5.22 

6.35 
4 93 
6.97 

5 49 
5.25 
5.63 
5.43 
4 92 
4.16 
5.32 
4.14 

7.16 

5.18 I 4.82 
5.15 5.06 
. ......... ··········· 
1\.21 5.02 
Ci.03 4.69 
4.16 4.08 
5.34 5.0~) 
4.0!l 4.02 

4.1G 
6.42 
4.02 
6.G9 
G.35 
4.72 
4.14 
5.11 
5.65 
8.98 
fl.17 
5 04 
4.18 
G.15 
4-.13 

May 

:~.8!) 

5.87 
3.lG 
6.38 
4.96 
4.!lO 
4.21 
5.14 
5.16 
3.R5 
5.12 
4.6!) 
410 
4.92 
4.26 

June 

3.ll8 
5.8G 
2 82 
5.72 
4.9!l 
4.87 
3.78 
G.13 
4.84 
3.94 
·t.82 
4.4-5 
:1.84 
4.57 
4.10 

I 

July l Aug. 

4.4-2 I 4.1!l 
5.76 5.4-9 
3.16 3.14 
5.28 5,18 
5 29 fi.01 
4-.55 5.03 
3 !)8 4.00 
5.42 5.44 
4-.ll3 4.72 
4.03 4.11 
5 45 1 ........ . 
4.46 4.78 
4.37 3.()2 
4.!H) 5.68 
4.::?9 3.53 

... 

Sept.· 1 Oct: 

4.4-4 
5.89 
3,27 
5.54 
5.27 
5.67 
4.37 

5.04 
4.64 
4.49 
5.44 
3.74 

I 4·.65 

\"3:43"" 
5.77 
5.63 
6.22 
4.52 
4.05 
4.(l5 
4-.79 
4 59 
5.40 

3.90 

Kev. Dec. I Ave. 

4.39 I 4.78 

6.15 I 6.40 

6.19 6.01 
4 (jg 4.94 
4.68 5.34 
5.00 4.95 
4.69 4.!)5 
5.00 5.14 

3.84 I 4.54 
3.66 3.69 

4.17 
5.99 
3 40 
6.02 
5.19 
5.39 
4.16 
5.13 
5.09 
4.25 
fi.05 
4.82 
4.03 
4 89 
3.92 

"" "1 

0 
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TABLE XXVII.-Butter Fat from Each Cow from Each Month and for Year. 1894. 

I Jan. ~~Marchi Aori• May I••• ]tt>y Aag. I Sao•· a..< .. Nav. _"""· I'°<•• 
................................ 22 94 25.05 21.98 19.38 19.61 18.20 16.14 1144 6.611161.35 

Beckley ............................................. 15.94 13.47 13.72 10.58 26.28 26.70 26.35 23 36 20.14 ................................. 176.54 
Bess............................................ .... ........... 7 ,79 47 .51 30.62 34. :rn 30.24 26.6:! 26 57 24.14 25.15 ..................... 252.90 
Bettie .............................................. 1714 14.90 17.51'! 19.00 21.35 16.71 21.58 19.nl 16.07 16.40 18.56 20.571219.37 
Daisy ................................................ 20.52 14.0U 18.17 17.93 21.08 17.97 16.37 15.34 12.39 12.50 ...................... 116(l.:!7 
Dora............................................... 18.63 5.01 ........... 18.37 41.59 35.70 26.65 26.90 24.17 26.54 25.76 28.43 277.75 
Ethel. ................................................................................. 26.43 29.:!9 24.26 22.45 20.36 18.13 18.66 lO.R2 2.08 1172.48 
Houston........................................... 40 55 30.47 3:!.70 31.84 34.8:! 29.6:l 17.27 4. 76 ........... 2.39 37. 78 43.:!6 1305.46 
Nora ................................................. 19.60 16.14 18.68 :/0.4!\ 21.33 17.nl 17.98 16.78 12.38 13.0:! 11.58 13.92ll9H.43 
Patsy............................................... 1.73 ...................... 29.35 3:l.42 30 21 27.43 26.08 23.31'< 24.33 19.98 19.01 233.92 
Pride................................................. 26.94 21.10 26.54 24 gr; 28. 74

1

20.D5 2.\12

1

........... 7.87 22.04 18.64

1

21.6t; :!2:l.35 
Reddie ............................................... 34.04 29'.23 27.20 24.54 25.91 23.64 19.08 17.33 8.lB 6.31 ...................... 215.41 
Rossie .............................................. 19.81 18.:!11 20.19 :!l.!'\3126.03 23.17 19.61 18.ln 4.37 ................................. 1171.07 
Sweet Briar ..................................... 25.80 2163 22.38 22.89 24.87 21.47 18.23 13.55 ...................... 15.14 46.16 23:!,12 
Topsy............................................... 31.67 25.90 27.40 24.96 30.47 21.93 8.47 1.47 ........... 35.51 46.90 49.86 304.54 

---~-----
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TABLE XXVIII.-Feed Consumed by Each Cow. 1894. 

I Prairie Pasture Rye I Corn 
Bran I Barley Corn Oil Meal Wheat Timothy Ensilage Pasture Oat Hay I I Roots 

Hay (days) (days) Fodder 

--- --------------------- 1--1--
Allie ............................ 1 809.68 174.13 547.26 213.22 274.99 1488.0,............ 348 0 112 5 18.0 544.5 308.0 215.0 
Beckley ....................... 65X.42 293.30 875.13 175.77 ............ 771.0 616.0 14H4.!l 129.0 ............. 627.0 252.0 ........... . 
Bess ............................ 7\16.17 203.2.J. 614.72 22i.40 9.00 1483.0 ............ 1400.0 112.5 18.0 643 5 308 0 183.0 
Bettie .......................... 1113.09 435.36 539.32 268.95 246.99 1!<46.5 782.0 504 O 11l .5 18.0 429.0 1\65.0 .......... . 
Daisy .......................... 634.63 310 50 314.09 166.56 3.H4 903.01 607.0 504.0 130.5 ............. 363.0 3511.0 ........... . 
Dora ........................... 1071.02 240.76 655.25 297.89 278.49 1703.0 389.0 1890.0 112.5 18.0 544.5 2!J4 0 336.5 
Ethel........................... 790.83 203.26 4\18.08 212.24 243.99 1415 0 ..... ...... 348.G 112.5 18 0 627.t• 308.0 l 1i5.0 
Houston .................... 1284.2X 461.83 471.52 288.33 294.99 2240.0 588 0 588.0 129.5 ............. 61W.O RBO 0 313.0 
Nora ........................... 886.87 435.68 492.25 207.34 114.!Hl 1820.0 610.0 1484.0 101.fi lX.O 468 6 850 0 215.0 
Patsy.......................... 865. 71 24!>.86 647.27 256.93 30.J..9!-l 1915.o ............ 18.J.H.O 112.5 18 o 61 0.5 294 o 215.0 
Pride ........................... 1157.40 401.9'l 657.87 307.SR 276.99 1929.U 616.0 1484.0 129.5 ........ ... 363.0 252.0 320.0 
Redrfie ......................... 746.27 :.!8n.02 472.85 172 62 ............ 8fil.O ............ 2114.0 112.f> 18.0 643.f> :.!6fi o ........... . 
Rossie ........................ 658.42 :.!93.30 :-!89.13 161.77 .......... 864.0 462.0 1484 n 129.B ............. 6n9.9 308.t• .......... . 
Sweet Briar ................ I 056.48 422.42 473.19 251.11 285.49 2135.0 462.0 l 5n8.0 111.5 18.0 661.0 1 ax.!> 3!l0.0 
Topsy ......................... 1173.68 444.71 488.39 275.41 361.50 2508.0 462.0 1568.0 129.5 ......•...... 719.4 23H.0 610.0 

~ ~ .- ~ p 
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Allie ............................... I 
Bettie ........................... . 
Dorn ............................. . 
Ethel ........................... .. 
Houston ....................... . 
Nora ............................. . 
Patsy ........................... . 
Pride ............................ . 
Sv1.-eet Briar .................. . 
Topsy ........................... . 

Total. ....................... .. 

Average ................. .. 
.. 1893 ......... .. 

• 
.. , 

TABLE XXIX.-Cost of Feed and Dairy Products. 1894. 

Wei11:ht of 
Cow 

1016 
8.i.9 
843 

1022 
902 
861 
980 
778 

1081 
1138 

9420 

942 
976 

I Cost of Feed 

$24-.18 
30.41 
30.83 
23.43 
32.71 
27.40 
29.32 
32.89 
31.15 
34.83 

$297.15 

1· L••· o< MU< 

3871.7 
3643.0 
5153.8 
4146.3 
5952.0 
3912.8 
5499.0 
440-1-.0 
474-1-.9 
7769,1 

49096.6 

l
east of 1001 ICostofl lb.I 'Costofl lb. 

11.Js. Milk Lbs. of Bntter of Fat Lbs. of Butter Butter 
Cts. Fat Cts. Cts. 
----- -- ~------- -- -------- ----~---·-- - ----

62.5 161.35 15.0 
83.7 219.37 13.8 
59.8 277.75 11.1 
56.5 172.48 i 13.5 
55.0 305.46 I 1u.7 
70.1 199.43 13.8 

I 

53.3 23:-1.\12 12.5 
74.7 222 35 14-.8 
65.4 232.12 I 13.4 
44.8 304.54 .. 11.4 

188.24 
255 93 
324.04 
201.22 
3 •6.37 
232 67 
272.91 
259.41 
270.Hl 
355.30 

, .......... : .. ~: .... 1-~~~--·1·==·~~::r--;~6.90-

12.8 
11.9 
95 

11.H 
9.2 

11.8 
10 7 
12.7 
lJ .5 

9.8 

- $29.7~--- ,I- 4909,;--1·-~o o I 232.RR I 12.7 -, 271~ __ 1_0_._9_ 

37.82 _ 6.J,07.7 61.1 ____ 306~3-- ---~-·~------364.6-- _L~u.6 __ 
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:-l54- lNVESTIGATION IN MILK PRODUCTION 

The data given in table XXIX. is not deemed as valu
able as would be the case had the herd been under normal 
conditions. However, it will serve a good purpose in show
ing the marked reduction in flow of milk and yield of butter 
fat when a her<l is subjected to unusual disturbances. Of the 
ten cows in the list, three aborted-Bettie, Nora and Topsy . 
. .\llie and Ethel came into the herd on the first of April, so 
tl1ey are charged with only the feed they received during the 
nine months they were in the dairy. Th~ other cows are 
charged with all the feed they consumed during the year 
\vhether dry or in milk. · 

Feeding wheat during No\•ernber and December makes 
the cost of dairy products a trifle higher than would have 
been the case had cheaper feed been used. Taking the year 
through the feeding was light compared with that of the 
year previous. The yield falls far below that of 1893, but 
this decrease is not wholly clue to light feeding, for it ap
pears that the unusual disturbance in the herd had much to 
do with it. Nor is it expected that a herd will do equally 
\veil every year. Some years are favorable to large yield 
while some are the reverse. 

The average cost for feed per cow for the year was 
$29. 72 against $37.82 in 1893; the average milk yield was 
4,909 for 1894 and G,407 for 1893; the yield of butter fat 
'..!32.8 against 306.9 the previous year. The cost form ilk and 
butter production and the relation between cost of prod uc
tion and type of co\v are practically the same as was the case 
the year previous, with the single exception of Sweet Briar 
whose butter product cost considerably more than was ex
pected. However, the fact that she carried on an average 
80 pounds more flesh during the year would, in a measure 
if not entirely, account for the discrepancy. The increase in 
the cost of butter fat from Pride has been explained else
where. It will be found as the records of this work accu
mulate that variations in yield of individual cows ,vill 
occur from year to year just as is the case i.n field crops; and 

.. 
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so it may happen that in comparing the performances of 
cows of different types and breeds that now and then a 
good cow's poor year will be compared with a poor cow's 
good year to the apparent c1isadyantage of the former; but 
the adaptability of a certain style of cow for dairy work 
has been as fully and clearly demonstrated in practical 
dairy husbandry as in experimental work. 



INYESTIGATION IN MILK PRODUCTION. 

COMPARING WHEAT WITH BARLEY AND CORN. 

In the northwest ·where wheat is the principal crop it 
\viii occasionally occur that because of enormous yield and 
lo\v market value, wheat could be used to advantage for 
stock feed, and the object of this experiment was to ascer
tnin its feeding value as compared with a balanced ration 
composecl of the feed stuffs ordinarily used. 

The Rntions.-In the general plan of the experiment it 
\vas int.ended to graduallychangc the herd tci a grain ration 
colllposecl wholly of ground wheat, but after a preliminary 
feeding of two weeks it was feared that the cows would tire 
of it before the close of the experiment, so two rations were 
rn;i,cle of the food stuffs in kind and quantity indicated in the 
following formulae: 

TABLE XXX.-Wheat Ration. 

FOOD. 
DIGESTIBLE I 

I Cost, 
I I 

C-H j Fat. I Cents . 
D.M. 

.Pro. 

Dr'1n ......................................... 1 6 5.46 ! .75 2.52 f .21 :ui 

;;;~1".\~~~·1'.'.'.'.'.:'.:::·:.-:.:::::::::::::::::::::::::.1 { 6:~~ 1 :~+ 4:~~ :6~ I ~:g 
T11110thy....................................... 16 14.12 ! .54 6.94 .20 I 3.8 
l':uots............................................ 10 1.35: .11 1.02 .Ot 1.0 1---,--;s:w 12-44114:96-:58 16.4 

Total digestible nutrientR, 17.9~. Nutritive ratio, 1:6.7. 

TABLE XXXI.-Standard Ration. 

FOOD. I Lbs. [ D. M. ! DIGESTIBLE. I Cost. 

/ : Pro. C-H Fnt. Cents. 

nra~:=~~---~-~= .. :.~.~~~-"-=-:--6 - --;;-~6 /~.751~r-I .21 ~ 
Parley .......................................... 1 4 I 3.\:8' .36 2 47 .07 2.8 

~~,.:~,c-~i .. ::::::::::::::::::::::::::::::::::::::> i • 2:~~ I :~~ 2:~~ ! :8~ n 
Timothy ........................................ 116 114.121 .54J 6.94/ .20 4:4 
Beets............................................ 10 i. 1.35 .11 ' 1.02 I .01 1.0 

--izg-;o 2:30fl5:381~1l4.9. 
Tntn.1 rlig('~tihlc nutrient~. 1 R.82. ~11trith·C' rntio, 1 :7.3. ' ' 
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The cows were not all fed the quantity indicated in the 
two rations, but the grain was always mixed in the propor
tion stated in the formulae and each cow received as much 
as she could make use of. The amount actuallv consumed 
by each will appear in the proper tahle. 

The Cows Employed.-The following table gives the 
names of the cows selected for the experiment, age, breeding, 
weight at beginning and close of experiment, date of calv
ing and time of service. 

TABLE XXXII.-Giving List of Cows in the Trial. 

NAME I Age 

Bettie .... ~:::~.1--fl-
Dora.............. 12 
Lou............... 8 
Sweet B ........ ! 11 
Trickscy ........ : ~ 
Quidce ........... 

1 

i 
Beckley.......... 3 
Countt:ss ....... 10 
Houston........ 11 
Lydia............ 5 
OliYe. ....... ..... 11 
Topsy ............ 

1 
9 

Breed Wt. _at wt. at Tlatc Dale 

111ng 0 I 

Guernsey 
jersey 
Holstein 
(~uernscy 

Gucrnse\· 
Holstein 

H~gtn-1' Close of Cah·inO' i. of SerYice 
- ---- i-----

842 910 •July 2. 1894 nee. 17, 11'94 
8~~1 90(~ April, 16. 189,. 4 Sept', 4, 18!1± 

11 "" 1121:< Oct. 23. l ><J4 Jan. ,'JO, 1890 
1n52i 108-t- :'\ov.17,189.t..llec. 17, 1~~4 

Grade Jersey 
Holste"in ~ 
jcrsc_v-Gucrnsey 
:-iw iss 
r.rade Guernsey 
Grade Holstciti 

7231 746 Oct. 9, l H94 Jan. 2, 18!l5 
786i 867 Oct. 23, 1894,Jan. 3, 1895 

I I 
8381 852 Sept. 8. 18'l4

1 
Dec. 25, 1894 

1103[ 1179 .'\o\·.17,1xa4 Feb. :.!, 1895 
91\J 920 Oct. 29, lR!J+ f'cb. 19, 18!•5 

10131108111:-.:"\'. 4, l.~94.!"CI>. lG, 189~ 
790 81:0 ~ov. 8. 1.';<o.J. Jan. 14, 1890 

1131
1 

1153 Oct. 10, 189-i:ucc. 23, 18D4 
------- ---·-------- _____ ,, ___ _ 

• A bort.ed. 

The cows were divided into two groups of six each and 
the time of the experiment into four periods of two \\'eeks 
each, with a week inten·ening for preliminary feeding. The 
cows were in fine working condition during the experiment 
and nothing occurred which \vould produce a bn orm al re
sults either in yield of milk or butter fat. During period 
I. group 1 was fed on the standard ration and group 2 on 
the wheat ration, each group receiving t1111othy hay and 
roots for roughage though not the same amount of the 
former. During period II. group 1 ·.ncei,·ed the \\'heat 
ration while group 2 was fed on the standard ration, and 
during periods III. and IV. the same routine was repeated. 

The following table gi,·es the amount of grain, hay and 
roots consumed and milk and butter fat produced by each 
cow in group 1.: 



COMPARING A WHEAT WITH A STANDARD RATION. 

TABLE XXXIII.-Giving Food Consumed and Milk and Butter Fat Produced by Group I. 

-=======-=---==---~-------·-~ ---====--==----==-----======------==---=-====-=-=-- --
PERIOD !.-STANDARD RATION. PERIOD 11.-'\VIIl!AT RATION. 

NAME. 
Grain Hay Roots I :Milk Butter 

Fat 
------- ------ ---

}~~ i i~~ 70 I 14·2.2 9.G4 
87.5 206.8 12.92 

::: I i:: ' 140 I 535.2 11'.61 
70 3~5.9 I 12.88 

175 210 140 4:>6.7 21.56 
140 168 70 234·.3 11.72 

--------

Grain I Hav I Roots Milk I Butter · Fat 

Bettie ................................................... !' 140 I 168 I---;; 141 ~-1~: 1
1\ 

Dora...................................................... 154· 182 70 216.8 13 84 
Lou ...... ............ ..... .............................. 168 210 140 545.1 22.34 
Quidee ... ............................................. 154 196 70 365.9 I 1218 
Sweet B.. .............. ............................... 168 1 \16 140 4:>4.4 19.5\l 

Tricosey ........ ~~-~~~:·~·=·=~==· i~~ ___ 1_0_ 231.4 J 10.25 

87.28 Total.. .......... ==······............. 924 112~- 560 1955.2 I 87.46 II 931 I 11341 577.5 11939.l ' 

--------- ------

NAME. 

Bettie 
Dora ..................................................... . 
Lou .................................................... . 
Quiclee .................................................. . 
Sweet D ........... . 
Tricksey .... . 

PERIOD Ill.-STANDARD RATION. 

Grain 

140 
154 
168 
154 
196 
140 

Hay 

16R 
182 
224 
l 96 
224 
168 

Roots 

70 
105 
140 

70 
140 

70 

Milk 

143.1 
214.6 
532.9 
342.3 
413.7 
243.l 

Butter 
Fat 

9.38 
13.36 
18.70 
12.06 
20.71 
11.66 

Grain 

H-0 
154 
175 
154 
196 
140 

PERIOD J\'.-'\VHEAT RATION. 

Hay 

182 
196 
238 
210 
2~l8 
182 

Roots 

70 
105 
140 
105 
140 

70 

Milk 

134.8 
202.9 
5IG.7 
3:17.2 
400.9 
231.1 

Butter 
Fat 

9.45 
13.07 
19.32 
13.74 
21.58 
12.56 

T~tal ............... ~.~::~~.~-~-=.~11--g~r -~~~-I :_9511889.71~~11~1~1~11842.6 \ 89.72 

,J .. 

~ 
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COMPARING WHEAT WITH DARLEY AND CORN. 359 

Upon examination of the table it will be observed that 
while there was a slight variation in yield of dairy prod ucis 
by some of the cows, and ·while there was a gradual shrink
age in yield of milk, there was only a slight shrinkage in 
butter fat by the group during the third period, and this 
was more than made up in the last period, \vhen it gave 
over two pounds more of butter fat than it did during the 
first period. 

The following table gives the amount of 'grain, hay and 
roots consumed and milk and butter fat produced by each 
cow in group 2: 



TABLE XXXIV.-Giving Pounds of Food Consumed and Milk and Butter Fat Produced by Group II. 

NAME. 

Beckley 2 .. . 
Conn tess ......... . 
I-louston ................................................ . 
Lydia .................................................... . 
Olive ................................................... . 
Topsy .................................................. . 

Total 

NAME. 

Beckley 2 ...................... . 
Countess 
Houston ................................................ . 
Lydia .................... . 
Olive •.••.................................................. 
Topsy .................................................... . 

Total ............. . 

..- • 

PERIOD !.-WHEAT RATION. 

Grain Hay Roots Milk 

140 1 GS 70 
172.0 I 196 2~4· 140 6fl6.4 

168 182 71.! 374.2 
196 224 70 436.8 
140 168 70 411H.5 I 
203 252 140 623.4 I 

I 

Butter 
Fat 

9.30 
15.72 
19.98 
14.fi3 
15 23 
22.96 

1043 1~1--~~ --1-
2681.3 97.72 

I 

Grain 

126 
196 
168 
196 
126 
224 

PERIOD !IL-WHEAT RATION. 

-----

Hay I Roots 

168 
224 
182 
224 
168 
252 

70 
140 

70 
140 

70 
140 

Milk I Butter 
Fat 

] 83.9 
6U2.l 
34-4.5 
450.3 
384 0 
611.1.9 

10.60 
15.l)i\ 
20.+6 
15.75 
14 55 
23.26 

Grain 

140 
Hl6 
168 
196 
140 
217 

1057 

PERIOD IL-STANDARD RATION. 

Hay 

168 
224 
18:! 
224 
] 68 
252 

1218 

------

Roots 

1V 
140 

70 
105 

70 
140 

595 

Milk 

200.7 
6-t.7.:.t 
a:.S.8 
458.:-1 
40'.! 4 
621 7 

I 
2684.1 I 

PERIOD IV.-STA1'DARD RATION. 

~rain 1~1 Roots I~ 
126 I 
196 
168 
210 
126 
224 

182 
238 
196 
238 
182 
266 

70 
140 
70 

140 
7(J 

140 I 

196.6 
61H.5 
327.5 
447.7 
1132.0 
620.7 

1036 -;21s I - ;30 l~l~ll-~i--~~~1~12543~ 

<' • J 

Hutter 
Fat 

11.77 
15.08 
] 9 43 
14.90 
] '1-.75 
23.37 

99.30 

Butter 
rat 

10.96 
1:>.44 
1R.H7 
lfi.70 
14.30 
23.19 

98.46 

'.;) 
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0 
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COMPARING WHEAT WITH BARLEY AND CORN. 361 

Upon examination of the totals of butter fat produced 
by the group it appears that there was no marked difference 
in the yield of butter fat during the different periods. There 
was a slight increase during the second period when on the 
standard ration, but this was more than made good by the 
yield given in the third period on the wheat ration. Com
bining the results obtained by the two groups of cows while 
fed on the standard ration \Ve have the following table: 

SU~IMARY OF RESULTS. 

TABLE XXXV.-Giving the Pounds of Food Consumed and Milk and 
Butter Fat Produced with the Standard Ration . 

Lot l, Period I........................... 924 1120 I 560 1955 2 87.46 
Lot l, Period III....................... 952 1116 595 188\J.7 85.87 
Lot 2, Period il...... . ................. 1057 121 8 I 595 2684.1 99.30 
Lot 2, Period IV........................ 1050 1302 6 30 25.J.3.0 91"! 46 

------- ----- --------
3983 4802 I 23&0 9072.0 :ni.u9 

Combining the results obtained by the hvo groups 
while fed on the wheat ration we have the following 
table: 

TABLE XXXVI.-Giving the Pounds of Focrd Consumed and Milk and 
Butter Fat Produced While Feeding the Wheat Ration. 

_[ Grain. Hay. Roots. ;\!ilk 
I 
j Butter 
I Fat 

Lot 2, Period I........................ 1043 1218 5HO 26'll.3 97.72 
Lot 2, Period III...................... 1036 1218 560 2584.7 99.67 
Lot 1, Period!!........................ 931 1134 577 1 193\•.1 87.~S 
Lot l, Period IV........... ........... 959 1 246 630 , 1842.6 89. 72 

---------- -3969 -48-16 -2327i9ci47~1314:-39 

l\lilk. Butter fat. 
Stand arr! ration ......................... 9072.0 \\heat ration ........... . . ........... 374.39 
Wheat ration ............................ 9047.7 Standard ration ...... . . ........... 371.09 

In foy0r of Standard Rntinn .. 2-l.3 In fa\·or of\Yhcnt !~~it.inn ... 3.:rn 



S6'.? lNYESTIGATION IN MILK PRODUCTION. 

The amount of grain and roughage consumed by the 
t\YO groups while taking the two kinds of grain rations 
was practically the same with the exception that while eat
ing the standard ration they received 53 pounds more ot 
roots than when the wheat ration was fed. In comparing 
the yield of dairy products from the two rations it is found 
that 24.3 pounds more milk was secured from the standard 
ration and 3.3 pounds more butter fat from the wheat 
rn tion. This is believed to be mere I y incidental since such 
slight variations occur where there is no change of feed. 
The experiment indicates that by weight wheat has a feed
ing value equal to barley and corn. 

DRY MATTER IN THE RATIONS. 

In comparing the feeding value of different food stuffs 
the organic matter contained in each should be considered 
n.:;; well as the weight of the different foods. This seems 
especially important where a series of experiments are to be 
made to get a better understanding of the mysteries of 
animal nutrition, as is the case at this station. If there is 
any special virtue in certain feed stuffs or in certain nutri
ents in all kinds of feed it is of vital importance that it 
should be discovered and clearly demonstrated by American 
experiment stations. With a view of accumulating ma
terial data upon this subject, comparisons will be made in 
the dry matter and digestible nutrients or digestible protein 
contained in the feed stuffs as well as simply a comparison 
of the weight of the feed consumed. It is especially im
portant to reduce to some common factor all feed that 
,-aries greatly in per cent. of water content and digestibility. 

The following table gives the amount of dry matter con
sumed by each CO\v determined by actual chemical analysis 
of a sample of each of the feed stuffs used during the experi
ment, the total amount of dry matter consumed and milk 
and butter fat produced by the group with each ration and 
the average number of pounds of dry matter required by the 
group with the different rations: 

. ; 

, I 
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TABLE XXXVII.-Giving Dry Matter Consumed and Milk and Butter Fat Produced by Group I. 

STANDARD RATION II WHEAT RATION 

NAME. 

Bet tie ................................................. . 
Dora .................................................. . 
l .. ou .................................................... . 
Quidee ................................................ . 
Sweet B ............................................ . 
Tricksey ............................................. . 

Dry M.a tterl 
Lbs. 

570.108 
625.009 
726.446 
645.008 
739.536 
570.108 

Total.. .......................................... I 3876.215 
Average ...... . 

Milk 
Lbs. 

284.7 
431.4 

1078.0 
708.2 
868.1 
474.5 -----

3844.9 

I
' I LI. ,\I. I() 
Butter Fat produce 

Lbs. 1 Lb. 
Butter Fat --- ----------------·-----

18.64 30.585 

I 
:n.20 2~.!:178 
41.04 ] 7.702 
24.24 

26.tl09 I 40.30 18.350 
21.91 . 26 021 

---------
173.33 .................. 

22.36 

D.M. 
Lbs. 

580.filO 
637.fi27 
742 770 
659.939 
749.084 
580.510 

------
3950.340 

Milk 
Lbs. 

277.0 
409.7 

10+8.9 
723.1 
857.6 
465.4 

-----
3781.7 

I I 
D.M. to 

Butter Fat Produce 
Lbs. 1 Lb. 

Butter Fat 

18.99 
26.04 
37.93 
26.62 
43.14 
24.28 

30.559 
24.483 
19.583 
24.791 
17.364 
23.909 

-----1------
177.00 

22.31 

TABLE XXXVIII.-Giving Dry Matter Consumed and Milk and Butter Fat Produced by Group II. 
================-==-- ---- - ____ .. __ ,, _______________________ _ 

NAME. 

Beckley ..................... _, ......................... .. 

~J~,~~:~:.::::::::::: ~:: ~:::::::.::::::: ~:: ~: ;;: :; : ~ ~ J 
Topsy ........................... . 

Average ................................... . 

Dry 
Matter 

Los. 

WHEAT RATION 

Milk 
Lhs. 

Dutter 
Fat 

Lhs. 

D. M. to l'ro
rlucc 1 lb. 

Butter Fat 

555.520! 355.9! 19.!lOI 27.280 
71'<6.96S 1268.fi 80.77 :.!fi,fi76 
644.284 71 s. i 40.44 lfi.(lil2 
777 .518 887 .1 30.28 25.6 78 
555.520 7H2.5 29.781 18.6.'14 
867.3:.!2 1243.3 46.22 18.765 ------i----4187.132 52(;6.0 197.39 ................... .. 

.. .............................. """ .......... 21.21 

11 
I 

STANDARD RATION 

Vrv Milk .Butter V. J\1. to Pro-
Matter Fat duce 1 lb. 

Lhs. Lbs. Lbs. Buttl'r Fat 
~-------- -----~ --- -----·--~-

569.744 397.3 22.73 25.0GG 
814.4HG 1265.7 30.5~ 26.68fi 
6fi8.098 681.3 38.HO 17.183 
810.075 906.0 HJ.60 2•i.473 
569.7441 7:~4.4 29.0fi 19.613 

- 906.06_'.'. 1242.4 46.56 19.460 

4328.160 5227.1 197.76 ................. 
••••••••••••••••I•••"••••••••••• ................ 21.88 
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TABLE XXXIX.-Giving a Summary of Results Obtained in Comparing a Wheat with a Standard Ration. 
- --··-----~--~-~·---------

I 
STANDAHD RATION 1

1

1 ¥/HEAT RATION 

----Dry( · M'lk BU!tcr---,D. :vl~-t,)-P1·o-_[ ury Milk \ Bu- tter lo. M. to l-'ro-

1
. Matter Li' Fat I duce 1 lb. I Matter Lbs Fat dnce 1 lb. 

----,------ ---- - .. ·• - -I ··- --
Lbs. JS, Lbs. I Bnttcr Fat I 1.hs. · Lbs. Butler Fat 

3876.2151 3844.!J 173.33 22.36 1·13!)50.3401 3781.71 177.001 22.31 

Lot II ............................................... ; 4328.1601 5227.1 197.76: 21.88 ! -t187.1:12! 5266.0 197 391 21.21 -----------------1---1----_______ I _____ . -----1----- ____ 1 _____ _ 

Total.. ............................................. , 8204.375 !J072.oll 371.09, ..................... 1 8137.4721 9047.7 374.39 

Average ........................... : ................... \ ............... 1......... . .. ......... ...... 22.10 I ........ ...... ............... ..... . ...... 1 21.73 

TABLE XL.-Givlng Digestible Protein Consumed and Milk and Butter Fat Produced. 
--- - . 

STANDARD RATION WHEAT RATION 

I l
l>. Pro. to I I -,-o:-Pro.-·to 

Butter Fat Produce Digestible Milk Butter Fat Produce 
lbs. 1 lb. Protein ' 11.Js. lbs. 1 lb. 

Butter Fat lbs. Butter Fat 

Digestible I Milk 
Protein Ills. 

lbs. ---'--

t~~ fr::::::::::::::::.:·::::.:"""""""·::::·:.:::::::::::: I g~~ · ~gi 3844.9 
4227.1. 

173.33 _1 ___ 1.79 - 322.434 3781.7 177.00 -- l-~8-2-
197.76 1.81 365.426 5266.0 197.39 1.85 

----1 1---
371.09 1 .................. 11 687.860 9047.7 374.39 ................ . 

1.80 ........ -......... .................. .................. 1.83 
8072.0 Total. ............................................. I 669.918 

Average .......... .. 
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COMPARING WHEAT WITH BARLEY ANO CORN 36ti 

By calculating the digestible protein contained 111 the 
teed consumed during the trial we find that when tl1e cows 
were taking the st<1.11clarcl ration they returned a pound of 

butter fat for every one and eight-tenths of a pound oJ 
digestible protein consumed; and with the wheat ration it 
required one and eighty-three hundredths pounds. It ap
pears that there is practically no difference behveen the 
feeding value in weight of ground wheat and ground corn 
and barley . 

• 



lN\"ESTIGAT!ON !!\ :\IILI( P!Wlll"CTJO:\. 

CCL\II'.\Rii'\<..~ PRAIRIE IIAY \\'ITH TL\IOTH\". 

ln ihe slates of i\Iinncsota ancl :\orth ancl South Da

kota there are ntst areas oflancl that are st.ill covered with 

\\·ild grasses tlwt are used for roughage in both milk and 

rneat proc1uetio11. It has been quite a common belief that 

,'...'.ood dairy products can only be made· hy using such hay as 
dover, timothy, red top, etc. The many premiums that 

have been won in state and national contests on butter 

made from prairie hay has shown that it yields a product 

at least equal to _that produced from tame hay. To more 

L·arefnlly study the feeding value of wild hay grown on river 
l1ottorns, this experiment was made, which is in a measure a 
duplicate of that reported in Bulletin 35. 

Character of' the Hn_1· Feed.-The prairie hay used was 

from bottom land along the Chippewa river in Swift county 

and was rather coarse in black, cut in good season and 

wellcurccl, rliffering from that used in the former experiment, 

which was upland hay. The co\vs.were exceedingly fond of it 

aml ate all that \vas given them. The timothy was medium 

line and rather short, having been grown on light soil. It 
\\"as of goocl color, cut early am! not cured too much, as is 

almost u11i\·crsalh· the case in this climate \\'ith hav i11-- -
lendec1 for clairv cmvs. In addition to the hay the cows 

were fed ensilage and grain. The ration was composed of 

six parts bran, two 1:iarts ground corn, five parts ground 
\\'heat and one part cot tonseecl meal, for the grain; an cl four

Leen pounds of ensilage and eighteen pounds of hay for the 

roughage. Each co\v \\'HS fed as much as she would eat up 

dean. 
The Co 11·s in the Experiment.-T \vcl vc co \\'s were selected 

for the experiment. They were divide:] into lwo groups. 

each giving about an equal amount of milk and butler fat. 

The followin~.!" table izives the name a()'c brcedino- weiaht ·1t 
l...J <..J ' b ' b' b '-

beginning and close of experiment, date of calving and whc11 
bred. 

I, 

-. ··.1:.1 

, . 
.. 
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CO>.fPARI:\C~ I'R:\IlUE HAY WITH TLvIOTHY. :lfi/ 

TABLE XLI.-Prairie Hay vs. Timothy Hay, 1895. 

NA:\IE. 

I. Bcl·kkv ~ .. 
ConntCss .. . 
I-Io11ston .. . 
Lou ....... . 
Oli Vl' . ...... . 

I. Rcdrlic ...... . 

L Belle ........ .. 
Lydia ..... . 
~Jui dee .... . 
SWl'CL B .. . 
Topsy ...... . 

I I. Trickscy ... . 

Ag<.: BtT<.:d 

1~! ~~J~l~e{1~rscy 
11 i Jersey-Guernsey 

Sj Holstein 
11 (~rafk Guernsey 

2[ C~radc Jersey 

RI Gr. Short.horn 
G ~ Bro,vn Swiss 
3j Holstein 

11 ·
1 

Guernsey 
9I Grade Holstein 
2. Guernsey 

Wt .. at[ Wt at Date of Date of 
~~i~t~- Cl~isc C ah·ing Service 

~85~1 865!sc~~--8~~9±1Dcc. 25, 18!14 
1188 1190'Nov.17,1894 Feb. 2, 1895 

9251 89510cl. 29, 1894 Feb. 19, 1895 
1140 1115loct. 23, 18D·l·1Jan. 30, 1895 
800 792 1 Nov. 8, 18941.Tan. 14, 1895 
750. 7~61Dcc. 19, 18941Jan. 09~ 1895 

935 9;,0
1 
...................... ljan. _,, 1895 

1080, 1085[

1

:'\oY. ±, 1894/Feb. l<), 1895 
865 874[0ct. 23, 18!H Jan. 3, 1895 

1090 10601Nov.17,18D.J. Dec. 17, 1894 
1145' 1172,0ct. 10, 1894 Dec. 23, 18!l4 

745 76o:oct. D. 18\Hj.Jan. 2, 18D5 

The experiment was cliYiclecl into four periods of two 
\\TCks each with a week intervening for preliminary feeding, 
which was begun on the 1 lth of February and continued 
one week; the experiment proper commcncecl the morning of 
the 18th ancl continued until the e\·ening of March 3cl, lot 
1 receiYing grain, ensilage and prairie hay, while lot 2 
recciyecJ g-rain, ensilage and timothy hay. Period II. com
menced -:\Iarch 4th, continuing to ).farch LHh, inclusiYe. 
Lot 1 was fed grain, ensilage and timothy, and lot 2 grain, 
ensilage and prairie hay. This program was repeated dur
ing periods III. and I\'., \Yith the exception that each was 
shortened one week for the reason that the weather was 
getting mild and it was feared that there would be an 
abnorm;d shrinkage lw some of the cows on account of a 
longing to ,!..!ct to pasture. Later on such really JlrOYed to 
be the case, an cl it was exceedingly fortunate that period III. 
\Yas shortened one week, for period I\'. eould not have been 
continued another week. \Ye ti.ncl that the week before 
going to pasture is the most critical one in the whole year. 
Cows scent the ne\Y gTass and some are apt to eat a very 
light ration ancl shrink in milk nrn1 sometimes, though not 
alwnys, in butter fat. 

The grain. ensilage and Jwy consullled ancl milk am] 
huttn fat produced by lot 2 during the four periods is 
.!..!lYCll i11 the followin,!..! table: 



TABLE XLII.-Feed Consumed and Milk and Butter Fat Produced by Lot 1. 

NAME. 

Beckley 
Connte8s ....................... . 
Houston .... . 
Lou .................................................... . 
Olive ........................................................................ .. 
Reddie 2 .. .. 

NAME. 

Beckley 
Countess ............................................. . 
Houston .............................................. c .................... . 
Lou .......................................................................... . 
Olive ........................................................................ . 
Reddic 2 ..................... .. 

• 

PERIOD I .-Feb. 18-M arch il 

.Grain Ensi~ I' Prairie I' !\1 ilk 
!age Hay 

I Butter 
I Fat 

I 

PERIOD IL-March 11-24 

Milk !Butter 
Fat 

PERIOD IV.-Apri! 15-21 PERIOD III.-April 1-7 _ [ 

-~~~in -1-~n:i_-1-;r~iriel Milk \Butter_ \~rain I Ensi-1 Tim- I Milk \;Butter 
!age Hay Fat !age othy Fat 

-~ 
1
-- ~~------;; 1-~;~-1-~~~ ------------------

981 84 119 2!:<0.1 7.34 
84 84 91 168.9 8 96 

g~ I ~~ l~~ I i~~:~ I ~:~~ 70 70 . 84 96.4 5.06 

462 455 567 982.4 39.71 

63 63 84 86.3 4.60 
98 84 119 284.9 6 93 
84 84 91 169.5 8.56 
84 84 105 181.5 6.18 
63 70 84 141.3 5.60 
70 63 84 95.9 5.01 

---------------
4-62 448 567 959.4 36.88 
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The cows did not maintain a uniform flow of milk and 
yield of butter fat during the four periods. Houston and 
Reddie 2d kept up a full flow during the first two periods 
and the latter shrank in yield of butter fat but a trifle dur
ing the last two periods. Aside from these two the shrink
age was gradual and quite uniform with lot 1. 

The table on opposite page gives the amount of grain, 
ensilage and hay eaten and milk and butter fat produced 
by each cow in lot 2 during the four periods: 

With lot 2 there was as marked a shrinkage during the 
th_inl period as was the case with lot 1, which is an indica
tion that the shrinkage was caused by conditions other 
than the feed. During the time int.cnening between periods 
II. and III., lot 2 actually gained in yield of butter fat. 
Upon examination of the Foreman's Daily Report it is 
found that during period III. the cows were turned into the 
yard during the day, which was not the case during the 
two preceding periods. It also appears that there was an 
unusual disturbance in the herd during the month of April, 
such as change in milkers, caused by the School of Agri
culture closing the last of .:\larch; change in the order of 
milking certain cows; leaving the cows in the yard during 
pleasant days and then confining them in the barn during 
cold rains or raw windy days. 

To so manage a herd oi dairy cows that no change in 
flow of milk and yield of butter fat is produced except by the 
feed or conditions under trial ·is a Yery difficult matter, and 
it is only by numerous trials and· being entirely familiar 
with all animals used in the experiment and knowing all 
conditions bearing upon it that reliahlc data can be ob
tained. 



TABLE XLIII.-Feed Consumed and Milk and Butter Fat Produced by Lot 2. 

PERIO~l.-Fcb~~March 3 \i PERIOD II.-:\Iurc_b 11-24 --

G .. . Ensi-1 Tin1-1 7\Iilk Butter i (' • • I Ensi-1 Prairie 'i! \l.lk I ButltT 
t.un lagc othy ' ! F'a.t _ I Tr.un . I.age Hay · 1 F'at 

I I I I . I I -- .------

fldlc...... ... ...... .... ...................... ...... ..... ...... .. 1.J.O • 126 lG.J.. 262. 7 ' 11.2.J. ' l.J.O 12G 147 27G.3 11.67 
Lydia ..................................................................... 1168 

1 
168 22.J. 416.9 I 15.01 I 168 I 168 I 217 390.7 1.J..23 

Quidee............ ..... ..... .... . ......... .............. . .... ... .. 140 , 140 182 ' 861.1 12.81 140 140 182 378.7 13.45 
Sweet Briar......................................................... .. 168 I 168 210 376.7 20.84 1168 168 210 361.2 19.18 
Topsy ......................... ···········"········ .. ······················· 196 I 196 252 612.3 21.37 196 1196 1 2G2 560 5 21.G8 
Tricksey :? ...................................•........................ I 112 I 112 154 : 220.0 11.61 112 112 I 154 224.3 12.18 ----------1-----------

I
I 824 !)10 1176 12249.7 !l2.88 824 !llO j 1162 21917 92.29 

__________ I ___ ----·- I I 

XA:\IE. 

--- ----1- -- ------~:R=--III.-April 1-7 

I 
Grain I Ensi-1 Tim- 1 Milk I Butter 

lage othy - Fat 
I 

f5~Af:L::::::·:::::::::::::::::>::::::::::::::::::::::::::::::::::::::::: )-~~---~8 1g~ i HH 1 Hg 
SweetBriar .............................................................. I 84. 1'14 105 , 1776 9.05 
Topsy............ .... ...... ............................................. 98 98 126 ' 266.2 9 90 
Trickscy 2...... ..... ..... .... ..... ............ ....................... 63 70 84 t' 105.5 5.80 

476-r4625811033.6 42.34 

NAME. 

PEI<IOJJ l\".-April 15-21 

I-Grain 
Ensi-1 Prairie I Milk Butter 
I age Hay Fat 

70 70 70 138.1 5.50 
91 70 105 183.0 6.49 
70 77 !)t 160.4 5.62 
84 84 105 180.2 8.87 
98 98 126 258.fi 9 85 
63 70 84 110.9 5.72 

----------------
476 469 581 1040.2 42.05 

--------·---------
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COMPARING PRAIRIE HAY \\'ITH TIMOTHY. :;71 

Combining the results obtained from lots 1 and 2 when 
prairie hay \Yas fed we have the following table: 

TABLE XLIV.-Yield when Prairie Hay was Fed. 

---- --· =====--==========--==---==-=---'-""= 

. ; ay , 
Butter 
Fat 

! Grain I Ensilage[ PHrairie ! :Vlilk 

____________ ' ___ -- __ i ___ -- - i---
Lot 1 P. !.. ........... ,,............... ........ 889 868 1120 i 2094.5 

t~i ~ ~: W.::.::::::::: .. ::::::.·:.-.'.·.·: .. ::::::::: ;~~ ;~g 1 t~~ i 2i~i:* 
88.25 
39.71 
92.29 
42.05 Lot 2 P. IV................... ............. .... 476 • 489 581 I 1040.2 

! I 

2651- :- 2702 ~I 630:S.8 262.30 
___ : ______ L _________ ----- -- - ---- ------

Combining the results obtained from lots 1 anrl 2 when 
timothy 'sas fed we have the following table: 

TABLE XLV.-Yield when Timothy was Fed. 

G . IE silage Prairie M 'lk II Butler rain n .._ Hay £ i , Fat 

---- -i-- --- -- ---j---

Lot 1 P. II........................................ 896 I 868 1120 2137.8 I 84.27 
Lot 1 P. IV.. ............................ ...... 4.62 448 567 !J59.4. i 36.88 
Lot 2 P. !......................................... 824 910 1176 2249.7 I 92.88 
Lot 2 P. Ill.. ...................... 476 4.62 581 1033.6 i 4.2.34 

Butter 
Fat 

Prairie Hav ... 262.30 
Timothy ... : .... 256.37 

I 

2658 I 2688 344.4 I G380.5 : 256.37 

---------'-- .. ·- - -- ·- -- - -

Milk 
Timothy ........ 6380.5 
Prairie Hay ... 6308.8 

5.93 Payor Prairie Hay. 71.7 Fav(Jr Timothy. 

Comparing the milk and butter fat yielded when the 
two kinds of bay were fed it is found that the cows pro
duced 71.7 pounds more milk when timothy was fed and 
5.93 pounds more butter fat when prairie hay was fed. 

The following table gives the a \·erage weight of each 
cow during the four periods and the average weight of each 
lot al lhe beginning and the close()! 1.hc experiment: 



IN\'ESTIGATION IN :\!IL!~ PRODUCTION 

TABLE XLVI.-Average Weight of Each Cow During Each Period. 

NAME. 
Februarv 11 

to -
l\Iarch il 

March 4 
to 

March 24 

l\1 arch 25 
to 

April7 

April 8 
to 

April 21 

1- --- ·---- - --- ---- -------

J
Beckley............... 84·1 848 
Countess............. 1195 1177 

'or 1 Houston ............ : 1i~~ 1i~g 

- l ~~}j;~:~::::::.:.:::::: ~2~ . +~g I 

-----!------ _; __ 
Average ............... . 940 

873 
1175 

908 
1100 

790 
785 

--------------

j
Belle .................. . 

-·· ----·~~--==-!------1 
960 

1086 
891 

1063 
1150 

748 

Lydia .......•........ 

~.,01' 2 ~~-\~!~~\3~:i·~·;:::::::: 
Topsy ................ . 
Trickscy 2 ....... . 

Average ... 

938 
1071 

867 
1090 
1152 

739 

943 

960 ' 
1076 
870 

1055 
1136 

745 

863 
1190 

893 
1112 
7~3 
786 

930 

948 
1083 

874. 
1060 
1173 

760 

983 
---------'--------------------

To show the difference ·in cost of production when the 
two kinds of hay were fed four tables ar.e submitted, show
ing the amount of feed consumed and milk and butter fat 
prod).lced and cost of producing a hundred pounds of milk 
:ind a pound of butterfat by each cow during the four periods. 

The ruling price of feed stuffs used in the experiment 
during the winter of 1894-95 were: 

TABLE XLVII.-Givtng Prices of Feed Used. 

FOOD. Per Ton 
Per Pound 

Cents 

'l:intp!hy.......... 
1 I rt:i.1r1e Hay ................................................................... 
1 

\Vlleat ......................................... ·································· 
Bran ........................................................................ . 

g~~-~.::::::::::::::::::::::::::::............ ·······~··············! 
................................ 1 

Oil Meal............. ....................... ............... . ............ 1 

~~~i1°a~~-~~-~--~.~~~:::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::/ 
---'-------

$5.60 .28 
3.20 .lG 

20 00 1.00 
11.00 .55 
14.00 .70 
14.00 .70 
26.00 1.30 
28.00 1.40 

2.00 .10 

To examine the difference in cost of production of butter 
fat with the two kinds of hay, and incidentally to note the 
cost of producing butter from the different cows, the follow
ing tables were prepared, showing the cost of the feed con
sumed by each cow, the milk and butter fat produced and 
the cost of a pouncl ofhutter fat: 

. ; 

• 
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COMPARING PRAIRIE HAY WITH TIMOTHY. :n:-i 

TABLE XLVIII.-Cost of Butter Fat with Lot l 
---- ---- ·---- --------·· ------- ---------

TIMOTHY HAY PRAIRIE HAY 

NA!\1E .

1

• ] -~~-st ofi M"lk I Butter :l,C~s11~f; Cost~-;~~utter !C~s{b~f 
_______ ~ i feed l ___ ,_I_ rat Jfa~:~~~-' ~--~_;_rat r,.~:~~~ 
Beckley 2 ···III '1$1.582: 184.3: 10.271 15.4 i_ $1.380 ,

1

! 195.7111.4-0 j 12.1 
IV .798 86.3 ' 4.60, 17.4 , .697 ><6.8 i 4.65 j 15.0 

Countes• ..... II ' 2.238 609.7 I 14.41: 15.5 j 1.970 I 580.8, 15.88 1 12.4 

Houston .i~i ~:~it ~~g: 1~:~~ n~ !II i:~~i i ~~g-~ '11~:~r 1~:~ 
'JV 1.005 169.5 8.56 11.7 ' .896 ! 168:9 8.96 ! 10.0 

Lou..... . ···ill 2.088 470.1 1· 16.84; 1~.4 i t.83tl i ~58.5, 17.6* 
1

1 10.4 
.IV 1.044 181.5 6.18 16.9 j .918 I 211.4 I 7.8_ 11.7 

Olive.... ...:II 1.609 306 9 12.64 12.7 I 1.408 :-!03.31 13.02' 10.8 
'IV .805 141.3 5.60 14.4 I .704 138.8 5.88 I 11.9 

Reddie 2 ... !II 1.582 202.9 10.75 14.7 Ir 1.324 213.4 10.90 I 12.1 ;iv ~ ~~.:_ ~ ____:_?~ _ _:!60 ~1 5.o=._
1 
15.~ 

r~~~!·g:c t:::: ~~::~-~=~~~~~-' ~-~~~:I ···13:9 .. 1 '~:·735.:~~~7~-~-i~~~:~~-1 .. 11:5 

TABLE XLIX.-Cost of Butter Fat with Lot 2. 

TntoTHY HAY PRAIRIJ!: HAY 

NAi\!E. , ·---:-·- :cost ut 1 I /Cost of 
: 'Cost of M"lk IButter j 1 lb. Cost of: Milk Butter 1 lb. 
!.I : feed i. 

1 
! fat ~ Butter Feed ; Fat Butter 

_ _ ______ _l__ __ /at. cts. ____ I ___ :___ fat. cts_. 

Belle .... ·····I I $1.6671 262.7 l l.24 14.8 : $1.471 276.3 11.67 12.6 
Belle ............ !II .821 i 126.8 5.35 15.3 ' .737, 138.1" 5.50 13.4 
Lydia .......... , I "1''7: 416.9 15.01' 14.2 , 1.847' 390.7 14.23 12.9 
Lydia .......... rn i:os6 1 182.1 6.25 11.4 1: .960 183.o 6.49 14.R 
Qnidee......... I 1.760 361.1, 12.81 11 ~·Z, 1.5-H 378.7 13.45 11 31_"',~_: Quidec ......... III .880 174.8 I 5.99 + . 778 169.4 5.62 , 
Sweet Briar I 2.088 376.7 j 20.8-1. 10.0 l.836, 361.2 HI.JS 9.6 
Sweet Briar III 1.044 177.6, 9.05 11.5 , .918 i 180.2 8.87 10.3 
Topsy......... I ! 2.456 612.31 21.37 11.5 , 2.153 J 560.5 21.58 10.0 
Topsy ........ 'Ill i 1.228 266.2 9.90 12.4 j 1.077' 258.G: 9.85 10.9 
Tricksey 2 I I : 1.431 220.0 I 11.61 12.3 l· 1.'..?47 224.3 ! 12.18 10.:i 
Trickscy 2 'III ' .805 105.51 5.80 13.9 : .70-i. llC.9 5.72 . 12.3 

Total.. .... i ...... it7.393!3283.3 135:22'
1

=:=-j 15.269 S23t.9!134.34 :---
Average ... 1 ...... 11 .....•.... ..j ............ ;. ........... 12.8 ............ ' ............ ! .••••••••••• , 11.4 

' ' I I I, I 

Combining the cost offeed and yield of milk and butter 
fat of lots 1 and 2 \vhen timothy was fed ancl the cost of 
feed a.ncl milk and butter fat proclucccl by the two lots when 
prairie hay was fed, it appears that with the timothy hay it 
cost 13.3 cents to produce a pound of butter fat and with 
prairie hay it cost 11.5 cents, being a <lifference of 1.Sfi 
cents ptT JHl\\IHI i11 f:1\·01· nl.p1·airil' ha,· 



Lot 1 .................. 

Lot 2 ................. 

Total ................ 

Average ......... 

,,., 

St:MMARY OF RESULTS. 

-------~ 

TIMOTHY HAY 

Cost of Feed Milk I Butter Fat 

I 
I 

$1?.Sl 3097.2 I 121.15 

17.39 

I 
3283.3 l--~35.22 

$34.20 6380.5 256.S7 

-----

• ,. 

Cost of 
Butter Pat 

Cents 

PRAIRIE HAY 

I 
Cost of Feed I Milk I Butter Fat 

--1--
, $ I 13.9 I 14.73 3076.9 

1 

127.96 

___ 12.8 __ 16.27 3231.9 I- 134.34 

········~-~---~ ........ ! ..... ~~~:~~.: .... I ..... ~~~~:~ ...... j ..... ~~~:~~ ...... ! 

" • --. 

Cost of 
Butter Fat 

Cents 

11.5 

11.4 

11.45 

.. 
• t 

--.---~ ;- ·------~~. 
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CO\II'.\IUNG PR.\Il<IE II.\ Y \VITI! Tl;<.IOTHY. :r;G 

The rlifterence in cost of produ2tion is due simply to the 
difference in the price of timothy and prairie hay. In a 
similar experiment reported in Dulletin ~3fi on page 72 it ap
pears that when grain and timothy were fed it cost 18.S 
cents to produce a pound of butter fat and with prairie hay 
it cost lG cents or 17.5 per cent. less with prairie hay, while 
i~1 this trial it cost 16.15 per cent. less to produce butter 
fat when prairie hay is fed than it did with timothy. 

Jn this experiment it cost for fcecl $G4.20 to produce 
;)l8.G7 pounds of butter fat, which is an average of l'.:!.:~ 

cents per pound. In the experiment reported in Bulletin 35, 
which commenced the 12th of Februan· and encled the 29th 
of April the year prior, it cost $43.51 to prncluce 249.21 
pounds of butter fat from gnrnps 1 and 2, being an average 
cost per pound ofl 7.4 cents. \\'ith groups :l and 4 it cost 
1 G.:~ cents. 

The price of feed stuffs cluring the year 18~l3 and for the 
winter of 1893-9-!., reported in Bulletin 35, and for the year 
1804 and the winter of 1894-95 were the same. but the rations 
fed in the two trials, comparing timothy with prairie hay, 
were quite different as to cos't and feed stuffs used. In the 
ti.rst experiment the ration contained 6 pounds of bran, 3 
pounds of barley, 3 pounds of corn and 1.G oilme<il, while in 
this we ha \·e G of bran, 5 of wheat and 1 of cottonseed 
meal. Since \\·heat, barley and corn lrnvc practically the 
same foeding value, pound for pound, and the cows being 
charged a cent a pound for \Yheat, \Yhile corn and barley 
could he substituted for .7 of a cent per pound, the cost of 
production is higher than \Youlcl be tile case if corn and 
barley had lieen fed in place of the "·heat. 

To further examine the bearing the t\\·o kinds of hay 
have on butter production, comparisons will be made upon 
the basis or dry matter and digestible nutrients in the two 
rations frcl during the experiment: 



TABLE L.-Compositiou of Feed Stuffs Used ir. the Experiment 

FOOD. 

' 

i 
Bran ................................................ ' 
Corn ............................................... . 
Wheat ............................................ . 
Cottonseed Meal.. ......................... .. 
EnMi1age .................. . 
Prairie Hay .................................... . 
Timothy ......................................... . 

D.M. 

91.00 
\J0.23 
8D.05 
!Jl.86 
24.5\J 
88.02 
88.27 

Wat:_! 

9.00 
9.77 

10.95 
8.14 

7/\.41 
11.98 
11.73 

PERCENTAGE COMPOSITION 

Ash 

I 
Ether 

I 
Crude 

Ex. Pro. 

4.02 i 5.30 I 14.00 
1.77 I 4.20 9.58 
2.20 2.17 14.18 
7.95 11.20 4·4.38 
1.39 .67 2.14 
fi.57 2.74 G.65 
5.22 2.61 5.90 

Crude 
Fibre 

8.90 
1.85 
2.H3 
5.Gt 
5.01. 

30.44. 
31.04 

II POUNDS DIGESTIBLE 

i-.:itro_gen 1-1- -p~-. -,--~~~ -----;,ther 
Ex. l' ree 0 

• Ex. 
I 

53.7~--ir-~;~---:2.1 
72.83 ' 9.2 68.5 
67.67 11.0 58.6 
22.71 32.0 20.2 
l 5.35 1.2 15.0 
41.85 3.5 41.8 
44..49 3.4 43..J, 

3.6 
3 1 
1.5 

10.0 
.6 

1.4 
l.3 

TABLE LI.-Dry Matter Consumed and Milk and Butter Fat Produced by Lot 1. 

/'<AME. 

Beckley ............................................. . 
Becklev ..................................................... . 
Countes~ ............ . 
Countess ................................................. .. 
Hou~ton ................................................... . 
Houston ....................................... .. 
Lou ................................................ . 
Lott ........................................... . 
Olive ................................. .. 
Olive ..................... .. 
Redrlie 2d ...................... .. 
Rcddie 2d .......... .. 

Total.. ............. . 
Average ............................... . 

TIMOTHY HAY. I 'PRAIRIE HAY. II 

J~~yMatt~rl ~r~;;- !B=:ter Fatl M~~{er lliDryMatterl Milk I Butter- Fat I :M~1fter 
Lbs. Lbo. j Lhs. to 1 lb. I Lbs. Lbs. Lbs. to 1 lb. 

______ I . Butter Fat ____________________ ------~:_tterFat 

288.40 
lli8.48 
402.64 
207.48 
353.08 
176.54 
377.72 
188.86 
295.82 
147.91 
282.17 
154.28 

195.7 
86.8 

580.8 
280.1 
342.8 
168.9 
458.5 
211.4 
303.3 
138.8 
213.4 

96.4 

11.4-0 
4 65 

15.88 
7.34 

19.41 
8.[)6 

17.64 
7 82 

13.02 
5 88 

10.!-JO 
5.06 

127.96 

25.30 
34.08 
25.36 
28.26 
18.19 
19.70 
21.41 
24.15 
22.72 
25.15 
25.!'!8 
30.49 

23.71 

288.82 
146.37 
403.20 
214.13 
3fi3.64 
176.82 
378.28 
18D.14 
296.24 
148.12 
288.85 
154.49 
---
3038.07 

184.8 
86.3 

609.7 
284 9 
363.9 
169.5 
470.1 
181.5 
306.9 
141.3 
202.9 

95.9 
------
3097.2 

................ 

10.27 I 28.12 
4.60 I 31.82 

14.41 I 27.!J8 
6.93 I 30.87 

19.36 I 18.26 
8.56 20.65 

16.8.J. 22.46 
6 18 30.61 

12.64 23.44 
5.60 26.4fi 

10.75 26.87 
5.01 30.85 

----- -----
121.lfi 
.............. .. 25.07 
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TABLE LII.-Dry Matter Consumed and Milk and Butter Fat Produced by Lot 2. 

NAMR. 

Total.. ....................... . 
Average .......................... . 

Dry Matter' 
Lbs. 

293.16 
142.:!.7 
390.llO 
192.01 
31108 
160.72 
378.28 
189.14 
447.44 
223.72 
264·.04 
148.12 

3140.48 

TIMOTHY HAY. PRAIRIE HAY· 

Milk 
Lbs. 

262.7 
126.8 
416.9 
182.7 
361.1 
174.8 
376.7 
177.6 
612.3 
266.2 
220.0 
105.5 

3283.3 

I I
- Dry 

Butter Fat Matter 
Lbs. to l lb. 

Butter Fat 

11.24 26.08 
5.35 26.57 

15.01 26.02 
6.25 30.72 

12.81 24.28 
5.99 26.83 

20.84 18.15 
9.05 20.90 

21.37 20.94 
!'.l.90 22.60 

11.61 22.74 
5.80 25.54 

!I 

11 
I 

I 

DryMatt:-,~~il:- --i~-u~ter Fat-i-~-~~~r to 
Lhs. Lbs. Lbs. 1 lb. 

Butt~rF'1t 
--- - - ---------- -- -

286.58 276.3 11.67 24.56 
141.96 138.1 5.50 25.81 
383.88 390.7 14.23 28.63 
191.73 183.0 6.49 29.54 
320.88 378.7 13.45 23.86 
162.12 169.4 5.62 28.84 
?.77.72 361.2 19.18 19.69 
188.86 180.2 8.87 21.29 
446.74 560.5 21.58 20.70 
223.37 258.6 9.85 22.68 
263.62 224.3 12.18 21.64 
147.91 110.9 5.72 25.BG 

135.22-- ................ 13135.37 323~ 134.34 ~= 
23.22 ........... ...... ................ ...... ...... ..... 23.34 
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TABLE LIII.-Comparing Yield of Milk and Butter Fat with Dry Matter as a Basis. 

PRAIRIE HAY TIMOTHY 

I 
j __ _?:~1._:o_ Produ~"__ II I I 1 _ D. M. tn Pror1\1.:e 

D. M". I Milk Butter Fat' 100 Lbs. 1 1 Lb. of D. M. Milk Butter Fat I 100 Lbs. , 
1 

Lb. of 

·-'------'-----'------'-' _o_f_M_1_·1_k__,_B_u_t_t_er_F_n_t_· -'-- ' · , of Milk 'Butter Fat 

1

3033.38 I 3076.9 1127.96 .I 98.59 23.71 11 3038.07 I 3097.2 121.15 I 98.0H 25.08 

3135.37 3231.9 . 134.34 97.78 23.34 I 3140.48 I 3283.3 135.22 95.65 23.'.22 

1

1 

•• ~~~~:~~ ••• 1 .... ~~~~:~ ... 1 .... ~~~.~~ ... -~~~;:;i· .. ······~~:~~···· 1 .. ~~ ~~:~~ .. -1 .... ~~-~~:~ ... 1 .... ~~~.~~ ... 1······ ~~:8-3 24. 1 o 
96.83 t 23.52 

_______ In fnyor of Timothy ..................... ----:-% I In favor of Prairie Hay ............................... -----:58-

Lot 

Lot 

Total ......... . 

Avc>rnge ........ . 
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C0:\1PARING PRAIRIE HA\' WITH TI.MOTHY. ~7'.J 

It appears from the abo\·c surnmary that it required .~);J 

of a ponnd more of clry matter to produce one hundred 
pounds of milk when prairie hay was fed than it did with 
timoth_,: hay, and that it required .58 of a pound of clry 
matter less to produce a pound of butter fat when prairie 
hay was fed than it did with timothy. The difference 
lS SO slight that it confirms the genera] COncJusion that the 
two kinrls ofhny have equal feeding \·alue . 



INVESTIGATION IN MILK PRODUCTION 

HERD RECORD FOR 1895. 

So many changes took place in the station dairy herd dur
mg the year 1895 that the number which remained during 
the whole year is quite small. It is the aim to account for 
every animal that comes into the herd and to publish the 
record of all the cows that remain cl uring one period of lacta
tion. Not all of the records can be used in calculating cost 
or production or in forming groups based on conformation. 
rt is found that immature cows cannot be used in making 
comparisons in cost of butter production, because the grow
ing heifer always uses part of the nutriment in the teed in 
building the body. It sometimes happens that a cow in her 
prime does very unsatisfactory work during a whole period 
of lactation, simply because she did not start under favor
alJle or normal cunclitions. Old cows with defectiYe udders, 
impaired digestio11 or unsound teeth cannot he used 
\Yhen careful work is intem1ed. Dut if an old cow is sound 
she can do as good work when twelve years old as she 
could when younger. A cow's annual yield will vary, be
cause of the different conditions which exist from year to 
,-car. Again, a cow may be temporarily out of condition 
sometime during her period of lactation and thus fail to do 
an average year's work. Some are very sensitive and when 
llnder the care of a gruff or careless and indifferent attend
nnt or milker will not do normal work. There are numer
ous instances where whole herds of selected dairy cows. 
representing the finest breeding and individually well adapt
ed for dairy work, have proven a failure both as breeders 
and milk and butter producers simply because they 'l'\'ere
kept with and handled by attendants who had been 
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accustomed to the care of beef cattle and who gave the 
sensitive dairy cow the same kind of treatment that they 
were in the habit of giving the beef animals. So it follows 
that there will always be a considerable diversity of opinion 
in regarrl to the merits of different breeds and types of 
cattle, even where the opinions are based upon actual ex
perience and demonstration. 

It has been the purpose from the establishment of the 
herd to so handle the cows that they will give the gre<1test 
amount of dairy products for the maximum time at the 
mmtmum cost. With this object in view neither the herd 
nor a single member of the herd can be fed above a fair aver
age ration for even a \Veek, for by so doing her future use
fulness would be in peril and the time of her dairy work 
shortened. 

Sometimes it becomes desirable or necessan to feed 
cows kept at an experiment station a kind of food that is 
more expensive than another haying equal or greater feed
ing value, and in such cases cost of producing dairy products 
is greater. Such was the case during the first four months 
in the year when a consiclerable portion of the ration was 
wheat. 

The Herd.-The number of CO\VS working in the herd the 
\Vhole of the year was thirteen. Of these Belle, Countess, 
Lou, Lydia and Quiclee were purchased in the autumn of 
1894; Beckley 2d, Reddie 2d and Tricksey 2d were heifers 
\Vith first calf and had been reared on the L_Tni\-ersity farm; 
Ethel, Houston, Sweet Briar and Topsy were in the herd 
the year previous. Allie. Pride and Dfora were with the 
herd, but their record cannot be included, as they were not 
nndcr normal conditions. Allie was slaughtered for beef 
and Nora and Pride were out of condition for some con
siderable time. Patsy was sold for a family CO\\' and Bettie 
nnd Dora died of milk feyer This accounts for all the cows. 

The following is a list of the cows. their breeding. days 
111 milk aml Yiclcl nf milk an cl 1rnttcr fat 
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TABLE LIV.-Total Individual Yields of Milk and Butter Fat. 

l.lREED 
Days in 

:\!ilk 
Lbs. of 

:\!ilk 

----------

lkcklcy 2d ........... Grade Jersey............ 365 4794.4 
Tklle ..................... Grade Shorthorn..... 30~· 5762.9 
Countess .............. Holstein................... ~~18 11736.6 
Ethel............ Grade Shorthorn....... 239 5149.4 
Houston....... Jersey-Guernsey ...... ..! :106 6700.'i" 
T..011........... ... Gradl' Holstein ......... : ::130 9226.R 
I. Y<lia............. . .. S\viss ...................... ' 302 7131.2 
Ulize............ .... Grade G·uernsey ..... ,1 :-Jlfi 6748.1 
<J11idec 2rl....... !Holstein ................. 1 331 7645.l 
J.:crldie 2d .......... Grade Guernsev ....... I 32!) 5115.0 
Sv:•ect Briar..... \Guernsey ....... : ....... ] 340 8426.7 
!'opsy ................. Grade Holstein......... 330 12024.8 

T1·icksey 2cl.. . .. Guernsc~::_-~j _ _''~~ ____ 5_4_8_0_.2 

A vcrnge . . . . . ... ! . . ....... \ 317 7418.6 

Llis of 
Butter Fat 

262.65 
243.91 
295.05 
207.05 
:H6.6f> 
331.7:i 
256.13 
276.9 ~ 
266.75 
260.30 
419.9'1 
474.96 
%87.49 

302.28 

As in former years each milking was weighed and tcstc<l 
liy the Babcock test for per cent. of butter fat. The yield of 
milk and butter fat of each indi\·idual and of the herd is be
lieved to be about normal work, except that Sweet Briar 
exceeded her normal vcarly yield ln- from fifty to se\·enty

li\·e pounds. 
The heifers Beckley 2cl, Quidee 2d, Re<ldie 2d and Tricksey 

2d gave on an a\·crnge 269 pounds of butter fat, which is 
equivalent to 31-± pounds of butter. 

The lnrgest yield of both milk and butter fat is by the 
grade Holstein Topsy, making the third consecutive year 
t.hat she leads the hcrcl in quantity of milk and butter fat. 
The next largest yiclcl of milk ,,·as by the registered Hol
stein "The Countess," giving 11, 136 pounds, but in yield of 
butter fat she stoo,i:l fifth, Sweet Briar ranking second, 
Houston third and Lou fourth. The yielrl for the hen1 both 
in pouncls of milk anrl butler fat is the best that it has 
made. The next largest yiclcl \\·as in 18~13, \\·hen il ave
raged 300.~l pounds of butter fat :rnd (),-!.01 pounds milk per 
co\\'. In 1 :-1~)5 the CO\\'S averaged in round nnmhcrs 1,000 

pounds more n11lk tlwn i11 18D3; h11t the)· a\·craged only 1.:l 

pounds more of butter fat. The great discrepancy bct\vce11 
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the yield of milk and butter fat is caused by the introduc
tion into the herd of three additional Holsteins and a 
Swiss cow; all giving a large quantity of milk, but rather 
light in fat content. 

THE COWS. 

Beckle_Y 2d.-A high grade Jersey, dam Beckley, sire a 
full blood Jersey. Dropped November 12, 1892. She was 
raised 011 whole milk, and by spring, 1893, when turned 
out to pasture, was very fat. Her dam, during the two 
years that she was in the herd, gave 011 an average 369 
pounds of butter per year. She was a good feeder, but car
ried considerable flesh. She is illustrated in Bulletin 35 rep
resenting "Group IL-Cows Having a \Yell Defined Tendency 
to Lay on Flesh." Beckley 2cl \Vas always fat, having 
inherited the tendencv in some measure from her dam and 
she also acquired the habit by being fed liberally on whole 
milk during the first fe\Y months. She came in the 8th of 
September, 1894, and \Vas in her fo1.u-th month of lactation 
when the record begins. This places her at a disachantagc 
when compared with cows that came in later in the season. 
By examining the table giving dry matter required to pro
duce a pound of butter fat by group I. in the experiment 
comparing timothy \vith prairie hay, it will be seen that 
she required a pound more than did Trieksey that came in a 
month later. :\ t the time of the experiment she had been in 
milk a little over two months. The weak point, from a 
dairyman's stanclarcl, with cows having a flesh-forming 
tendency, is the rapid increase in cost of dairy prorluets as 
the periorl of lactation acl v ances. 

Bcllc.-Roan grade shorthorn, about 8 .vears old, had 
been used in the citY as a familvcow and came into the hercl 
the ~th of January. She was a fair specimen of a good milk
ing shorthorn. being of good depth through the middle and 
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having only a moderate tendency to growing flesh. She 
\Vas just medium in thickness of shoulder, neck and thigh 
a11d in general conformation resembled Beckley illustrated 
ni Bulktin 35, page 59. 

Countess.-I-Iolstcin-Friesian, dropped March 12, 1884, 
and entered in Vol. 1 I-Iolstein-Friesian Herd Book as No 
GGS. She is the largest cow in the herd, but is not so good 
:c reeder as her size would indicate; carries just a medium 
amount of flesh for a Holstein; has a fine udder both as to 
size and form; veins very prominent on udder; milk veins 
brge and tortuous; medium in thickness through the shoul
clcr; broad loin and very broad between hook points and pin 
hones; coat exceedingly tine. 

Ethel.-Roan grade shorthorn, about lour years old; 
ra ch er short heavy neck; thick through shoulders and high 
011 rump; body cylindrical and level top and bottom line, 
hook points well rounded and thighs well filled; excellent 
udder development, extending out on belly almost on a hori
zontal line and extending almost to the vuh·a when fresh in 
milk. 

Houston.-A cross-bred Channel Island cow, dam a Jer
,;ey, sire a Guernsey. Just medium in size, and weighing on 
a11 ayerage 900 pounds; spare in head, neck, shoulders and 
hind-quarters; carried a large middle piece in proportion to 
her size; narrow across the hack and short from hook 
points to pin bones, which gaye her exceedingly small and 
light hind-quarters. Her udder was rather of an inferior 
order, being only medium in size, and the line of attachment 
to the body rather short. While her c011formation and per
formance show that a cow falling far short of what is gen
erally considered a good udder can be a large· and yery 
economical producer, it does not follow that she would not 
have been a better cow had she carried one large and well 
formed. Her feeding capacity was about 25 pounds of dry 
matter per day, making nbou t 28 pounds· per 1,000 pounds 
live weight. Her disposition was good, and under good care 
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and satisfactory surroundings slow to anger, but v1c10us 
when aroused. 

Lo11.-High grade Holstein, about 7 years old; large; 
rather deep in body and full in thigh; rather thick through 
the shoulder; back and hip points well rounded out; thighs 
rather full; coat short, coarse and glossy; a fine specimen of 
a strong, vigorous, well bred, useful animal; large udder. 
and of good form. Her teats were well placed, but had the 
objectionable cone shape. She was not nearly as large 
framed as Countess, but \veighed nearly as much. 

Lydia.-Full blood Brown Swiss, registered in the Herd 
Book as Sicla No. 799 and dropped February 14, 1891. She 
was in her fifth year, lnrge and vigorous and weighed about 
1, 150 pounds in ordinary working condition. The two 
most noticeable points were her stockiness and cylindrical 
form. Skin rather thick ancl yellow; hair coarse; udder 
rather small for size of cow and teats good size and we!! 
placed. She was sluggish in movement, apparently indiffer
ent to her surroundings so long as her wants were sup
plied. 

OliYe.-Grade Guernsey, 1i years old; medium size in 
frame; light in middle piece and spare; weight about 800 
pounds, dull expression and slow in movement. Her udder 
is small and covered with long, coarse hair, but gives more 
milk than its appearance would indicate. She is a light 
feeder, taking about 20 pounds of dry matter per day. 
Her milk is very yellow in color, but is not so rich as is 
the milk from some of the other cows. Skin thick and coat 
harsh and coarse. 

Q11idce.-Holstcin-Friesian, in her third year and with 
first calf; quite fine in bone, but brge frame; fine glossy 
coat; medium fine hair; long, spare and light in body; udder 
a little meaty; square, brge, well formed forequarters and 
fair hind-quarters. She made quite rapifl growth during 
the year; quiet and rather slo"·. 
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Reddic 2d. -Grade Guernsey, about. '.27 months old 
when the yen.r's record began. Goorl size for a heifer of her 
;tgc, carrying three-quarters Channel Island blood. Good 
depth of middle, with only a slight tendency to smoothness. 
{ 'dder medium in size, good form, teats good size and well 
placed. Color of milk wry yello\\;. Rather quick in mo
t ton. 

Sn-cct Brinr.-Registerecl l;uernsey, 11 years old; large, 
,.;lately in appearance, high spirit.eel and quick tempered; 
\·ery full, expressi,-e ancl quick eye; beautiful lemon fawn 
coat, dappled; fine, glossy short hair; udder small, co\·erecl 
with fine, short lwir and nttnchment to body short; teats 
long, \Yell placed ancl in good form; body very deep, lml 
quarters and Jin.ck just a little rounded. She is exceedingly 
llotional as to hercnyironment, ancl if not handled with con
,-iclerntion and goocljmlgrnent when fresh in milk her yea1·'s 
work can be spoiled in a short time. 

Top.s_1·.-Gracle Holstein; large; carries only a moderate 
amount of tle;,;h; thighs and shoulders light for a Holstein; 
coat rather short, glossy and medium fine; quiet and content
ed disposition in any pl<1ce if furnished with enough good food; 
large udder, \Yell formed, gocHl sized teats squarely placed; 
large milk veins. tortuous and leading lo three oril1ces on 
each side. She is ri good feeder, inking from 30to 32 pounds 
ot dry matter daily, which is at the rate of27 to 28 pounds 
per 1,000 pounds live "·eight. 

Trickscy 2d.-Rcgistcrcd Guernsey, 2 years old; medium 
light in bone, thin skin, tine hair, light neck and shoulclers; 
tl1in thighs nncl only medium depth through the miclcllc of 
the body; open, quick bright e.Yes; quick in action and 
possessing un us1w 1 in tell igcncc. 

Fecdi11,g nnd .\fann.~·emcnt.-The herd \Y<ts co11f111cd 111 a 

basement barn during the winter, being kept in their stalls 
except a fcvY hours in the micldlc of the clay,-generally from 
10 in the forenoon until 3 in the afternoon,-when they were 
turned into a covered run\\·ay during cold weather. and 
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when it was mild they were left in the yard an hour or two. 
:\u feed was given them while in the runway, but they had 

access to water anrl salt. 
From the 19th of :\o\'ember, 18~J4, to the 11th of Feb

ruary, 1895, the herd was \vorkingin two groups, one taking 
a ration composed of 10 pounds of roots, 16 of timothy hay 
ancl 1+ of grain, thegrain mixture being composed of 6 piuts 
Jiran, 7 parts wheat and 1 part oil meal, while the other 
group took the same amount of hay, roots and grain, but 
the ,grain ration was a mixture composed of G parts bran, 
-1 parts barley, 3 parts corn and 1 part oil meal. Each cow 
received as much of the grain mixture as she would take 
clean in aclclition to the ha\' and roots and they were fed - -
the two rations in alternate periods of three \veeks . 

The table 011 following page gives the composition of the 
feed stuffs feel to the herd from the first of the year until it 

\\·as turned out to pasture. 
The composition of bran, corn, \\'heat, oil meal, ensilage, 

prairie and timothy hay was obtained liy analyses marle by 
Prof'. Snyder from samples of the feeds used. The figures 
.~ivcn on timothy arc ayerages of six samples a11c1 those on 
prairie hay arc aYeragcs of four samples taken at interyals 
between February 6th and April Ith. The composition of 
the cotton-seed meal and all the figures 011 digestibility of 
the feeds are taken from Bnlktin ~.:iG. :.\Iinnesota Station. 

The cows were fed twice a clay except when giYen en
silage or roots, which they rcceiYed at 2 P. \I. The 
grain was fed first and while they \\'ere eating it they \\'ere 
milked. After milking they receiyccl hay. Slight changes 
\\'Crc made in the quantity assigned to each animal as cir
cumstances seemed to require, but they \Yere mack only at 
the bcgin11i11g of the week or period. ,\11 rations \\'ere 
actually \Yei~hed out to each CO\\' t\\'ice a day with scales 
carefully tested and adjusted at the beginning of the experi
ment. En:n milking was weighed and tested \\'ith the 

Rnhcock test. 



Composition of Food Stuffs Used. 
----- - - -- ----~-

--~--

PERCENTAGE COMPOSITION 

FOOD. 

Dry Water Ash Protein Fiber Matter 
--------- -~------- ---- ---- ---- ---- ----

flran .................................................. 9.00 91.00 4.02 14.00 8.90 Corn ................................................ 9.77 90.23 1.77 9.58 1.85 Wheat .............................................. 10.95 89.05 2.20 14.18 2.83 Oil Meal .......................................... 8.55 914-5 5.fi3 37.91 9.69 Cottonseed Meal .............................. 8.14 91.86 7.95 44.38 5.61 Ensilage ........................................... 75.41 24.59 1.39 2.14 5.<14 Prairie Hay ....................................... 11,98 88 02 ll.57 5.65 30.44 Timothy Hay .................................... 11.73 88.27 6.22 5.90 31.04 Beets ................... 85.00 15.00 

-;,. .. ... 
.. -==-.c 

DIGESTIBLE 

:.;Ether II Protein I 
Nitrogen 

Free C.-H. I 
Extract Extract 

---- ----
53.78 5.30 12.5 42.1 
72.83 4.20 9.2 68.5 
67.67 2.17 11.0 58.6 
30.30 7.92 33.7 29.0 
22.71 11.20 32.0 20.2 
15.35 .67 1.2 15.0 
41.85 2.74 3.5 41.8. 
44.49 2.61 3.4 43.4 

1.5 9.0 

I· 

Fat 

3.6 
3.1 
15 
7.0 

10.0 
.6 

1.4 
1.3 
1.0 
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The stock foreman personally weighs out to each animal 
the feed it is to lrnve each dav in the week and makes a 
weekly report of the am'ount and kind of feed given. He 
also makes a daily \vri tten report to the chief of the division, 
notillg carefully all incidents that come under his observa
tion bearing upon each animal in the herd. 

A strict routine is observed in all the work. Feeding and 
milking are clone at exactly the same time each day. The 
cows are milked quickly, but gently, and in regular order. 
There are generally some co\vs in a herd that manifest a 
desire to be milked first. Some eyen will begin to lose their 
milk if they are not first, and the order in which the CO\VS 

are milked is always adjusted to these individual peculiar
ities. All animals are treated with kindness and no loud 
talking or rough handling is permitted. 

No such thing as a kicking cow or heifer is known in the 
herd. Heifers soon to come in are handled with great kind
ness and their udders manipulated to get them accustomed 
to being milked and they sho\,- as great satisfaction in 
being milked the first time as do older members of the herd. 
Heifers are bred to come in in the fall except in cases where 
there is a tendency to lciy on flesh, in which case they are 
bred as soon as this is noticed. If a heifer or cow drops her 
calf in the spring she is not bred until the December fallow
ing so that she will drop her second calf in the fall. During 
the first few years after the herd was established the calves 
and yearling heifers were fed some grain and in the majority 
of cases they showed a tendency to get smooth and fleshy 
before they came in and were not as promising cows as 
were their dams. No\\- calves and young heifers get no 
grain until they come into profit except the small allowance 
of ground flax they receive from the time they are three 
weeks old until weaned. Heifers with first calf get from six 
to eight pounds of grain per day. l\Iature cows receive 
from ten to fourteen pounds of grain and coarse feed. accord
ing to their capacity 
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The following ration feel to some cows will show about 
how the rations are adjusted to tJ1e feedinp; capacity of dit~ 
ferent cmYs: 

TABLE LV.-Sweet Briar's Ration, 

FOOD. 
I I 

I D.M.I Pro. \ C.-H. ! Fat 

DIGESTIBLE 
Lbs. J Cost, 

Cents 

Hran....................... ...................... 6 5.46 .75 2.52 .21 3.30 
Barley.................... ....... .............. 4 3.63 .35 2.47 .07 2.80 
Corn............ ....... ............. ...... 3 2.70 .28 :,.o5 .09 2.1 o 
Oil !\1eal...... ............... 1 .94 .27 .38 ,06 1.30 
Timothy...... . ..................... : 16 14.12 · .54 6.94 .20 4.50 
!leets.......... . .................. ; 10 . 1.35 i .11 I 1.02 I .01 1.00 

.--1·~12:3or15.ss1-M -;5.0o 

Total cligestiUk 11ntrients 18.32 

A cow having the feeding capacity of Sweet Briar 
received a ration containing 28.2 pounds of organic matter 
which contains of digestible protein 2.3 pounds, digestible 
carbohydrates 15.38 pounds and .64 of a pound of digest
ible fat, the ration costing 15 centii. 

A cow that would take only 10 pounds of the grain 
mixture would receive the following ration, containing 10 
pounds of grain, 12 of hay and f) of roots: 

TABLE LVI.-Bettie's Ration. 

FOOD. 

I 

Lbs. 1 lJ. M.1---~:GH~TID'-_1'_ - Cost, 
I Pro. I C.-H. I~at Cents 

Bran ............................ ···············! 4.29 3.90 , .531 1.80 .15 , 2 3 

l3arley ......... ·································1 2.86 2.59 .25, 1.76 .05 2.0 Corn.............................. .............. 2.14 1.93 : .20 I' 1.47 .06 1.ti 
Oil Meal......................... ............. .71 .67 ' .19 .27 .04 1.D 

;;~':'t~~·l·'.~:::::::::::: :··.-.··:::.:::::::::::::::: 1~:____ 10:~~ 
1

_:tF, l~~L_:i~ 3:~ 
' 20.35 1.63 1 11.01 .46 lO.C 

Tutal Liige~tilJle nnt.ricuts 13.1 

- r 

! 
.. 
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While the Guernsev Bettie received onlv 13 to 1+ 
pounds of digestible matter per day, it was as large for her 
as was the one fed to the Guernsey Sw~et Briar that con
tained 18.3 pounds of digestible matter. These are some 
of the rations fed during the month of January. Later the 
cows had a ration containing ensilage, timothy and prairie 
hay. To show how these rations were compounded and 
the amount of organic and digestible matter they contained 
a few tabulated rations are given. 

TABLE LVII.-Houston's Ration when Prairie Hay and Ensilage were 
Fed . 

·---====-====-==-c==============-.::...:::==-========---"__:_::_:_. __ _ 

FOOD. D. M. I Pounds 
Fat 

DIGF.STIBLE 

Pro. C.H. 
1---- ----- ------------

Bratt ................................. . 
Corn ................................... . 
Wheat .............................. .. 
Cotton Seed :\Ieal ............ .. 
Ensilage ........................... . 
Prairie lfay ........ ............... . 

5.14 
1.72 
4.28 

.86 
12. 
13. 

................ [ 
Per 1000 lbs. Li,·e Weight .......... ········1 

4.68 
1.55 
3.81 

.79 
2.95 

11.44 

25.22 
27.77 

.6.J. 

.16 

.47 

.28 

.14 

. .J.6 

2.15 
2.37 

2.16 
1.18 
2.51 

.17 
1.80 
5 . .J.3 ! 

13.25 
14.59 

.19 

.05 

.06 

.09 

.07 

.18 

.64 

.70 

TABLE L VIII.-Houston's Ration when Timothy and Ensilage were Fed. 

DIGESTIIlLE 

FOOD. Pounds D.M. 
Pro. C.H. Fat 

. ---- -------- -------------
Hrnn........... . ............. . 5.1.J. .J..68 
Corn ......... ................... . 1.i2 1.55 
Wheal .............. . .J..28 3.81 
Cotton Seed :\!cal ....... .. 
Ensilage ................. . 
Thnothy ....... ................... . --~~:~J, __ i_i_:i_~_ 
Per 1000 lbs. Lin Weight .................. i 

25.26 
27.82 

.64 2.16 

.16 1.18 

.47 !2.51 

.28 .17 

.14 1.Sll 

.44 5.64 -· . --·- ---·- --i--
2.13 l:J.46 

. ::?.34 1.J..s2 I 

------------- -----

.19 

.05 

.06 

.09 

.07 

.17 

.63 

.69 
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TABLE LIX.-Topsy's Ration "when Timothy was Fed. 

------·-----. - ------~----
----~~------------· ----

DIGESTIBLE 
FOOD Pounds D. l\1. 

Pro. C.H. Fat 

Bran ........................ 6 5.46 .75 2.53 .22 
Corn ...... ··················· 2 1.80 .18 1.37 .06 
Wheat ...................... :::1 5 4.45 .55 2.93 .08 
Cotton Seed Meal .......... 1 .92 .32 .20 .10 
Ensilage ........................ ::· i 14 3.44 .17 2.10 .08 
Timothy ............... 18 15.89 .61 7.81 .23 

! 
i ---

Live \\'eight .. ,::::: 

I 
31.96 2.58 16.90 .77 . • . • • . • . ! 

?er 1000 lbs. ······: 27.74 2.24 14.72 .67 
------

TABLE LX.-Lydia's Ration when Grain, Ensilage and Prairie Hay 
were Fed. 

FOOD. 

Bran ..................... . 
Com ................................... . 
Wheat ................................. , 
Cotton Seed Meal. ...... . 
Ensilage ............... . 
Prairie Hay ........... . 

Pounds I 
DIGESTIBLE 

D. M. 

Pro. C.H. Fat 

5.14 
1.72 
4.28 

.86 
12.00 
16.00 

1-
1 

I 

4.68 .64 2.16 .19 
1.55 .16 1.18 .05 
3.81 .47 2.51 .06 

.79 I .28 .17 .09 
2.95 .14 '1 1.80 .07 i 14.08 ! .56 6.69 i .22 

I I I I ------1---------
········ ........ ! 27.86 ' 2.25 II 14.51 I .68 

Per 1000 lbs. Li_ve Weight . ., ........ ········! 25.33 I 2.05 13.19 J .62 

The tables gi,-e the actual total dry matter and digest
ible nutrients consumed by the different cows per day; also 
the amount they took per 1,000 pounds live weight. The 
standard ration for a dairy cow weighing 1,000 pounds is 
generally fixed at 24 pounds dry matter, containing 15.4 
pounds digestible nutrients, of which 2.5 are protein, 12.5 
carbohydrates a11c1 .4 pounds of fat. In practical feeding. 
however, little attention can be gi \·e11 to this, since it is 
found that some heavy cows are comparati\"ely light feeders 
and some light cows arc he<ny feeders. This is shown bv 
the following table giving the amount cf dry matter eaten 
daily by the cows from Iviarch 11th to 24th inclusive, and 
how much it was per 1.000 pmnH],.; liH wciglit I 11cidc11 u1 i 

If - n 

• 
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ly is given the calculated digestible nutrients contained in 
the ration with the average daily yield of milk and butter 
fat. 

TABLE LXI. -Giving· Dry Matter Actually Consumed, and Rate Per 
Thousand Pounds Live Weight. 

- -----------

I Dry i DIGESTIBLE llAv.DAILYYIELD 

NAME. : Matter i D . .\!. ---- - ----ill-------
1106'~r1wi Pro. C.H. ~-at_ i_hl_il_k_!_B_F_u_~\_e_r 

Bec~l~y.2 .......... 1

1 

24.33 11~ 1.68 11.22 --~1 00 11!' 13.17 ' 
Counkss .......... 24.47 28.80 2.3G 15.36 43.55 
Houston ........... , 27.82 25.26 2.13 13.46 .63 i I 25.99 
Lou .................. [ 24.34 I 27 .02 2.20 14.33 .66 '' 33.58 
Olive................. :.!6.68 ' 21.13 1.69 11.02 .52 21.66 
Red die .............. I 27.14 \ 20.63 1.66 10.92 .50 15.25 
Belle ................. 

1 
21.48 ' 20.47 1.76 10.76 .50 lV.73 

Lydia ................ 25.15 :.!7.42 2.23 14.30 .68 27.90 

Sweet Bnar...... 25.38 26.98 2.22 14.09 .67 25.80 1 

Topsy............... 27. 75 31.91 2.60 16.65 .79 40 04 I 

.73 
1.03 
1.38 
1.20 

.93 

.78 

.83 
1.01 

.96 
1.37 
1.54 

.87 

Quidce .... _. ......... I' 25.72 22.92 1.87 11.95 .55 27.05 

Tricksey ...... . .. 25.17 I 18.83 1.51 9.85 .46 , lG.02 I 

1--1--:--,--,--:--I--
Total ....... 

1 

.............. \ 292 53 _2_3 __ 9_1_._1_5_3_.9_1_,_1_.1~ '_3_0_9_.1_4_!_1_2_._6_3_ 

l--1-- I . ! 

Average. 1 .............. 1 24.38 1.99 12.82 I .59 I: 25.81 I 1.05 
-- -------- -

In adjusting rhe ration for each cow her feeding capacity 
only was taken into account. Had they been fed according 
to weight many of the cows would ha-ve gone hungry while 
others would have received more than they could eat. 

The charge for pasture was 25 cents a week for cows 
that took a standard ration during the winter; those that 
required more or less than the standard ration, which 
was 14 pounds of grain, 8 of hay and 20 of ensilage, were 
charged the same proportionally for pasture to their winter 
feed to the standard ration. 

Summer Feeding.-The cows were turned into pasture 
on the morning of l\Iay 6th. The grass was pretty well ad
vanced and had made sufficient growth to receive the herd 
several days earlier; but such changes are made only at the 
beginning of the week 



Ii\\'ESTrnATION IN '.\1ILJ-: l'RODFCTION. 

From the time they were turned into pasture until the 
12th of August they received from 2 to ± pounds of grai11 
;rnd ns much hay as they would eat per clay, except that 
from the 8th of July to the 12th of August they recciYed 
from 10 to 20 pounds of oat hay. By this is not meant 
tlia.t a cow was fed from 10 to 20 pounds, but that the 
lig·htcst feed giwn to any cow was 10 pounds while the 
most that was gi,·en was 20 pounds. A cow that was fed 
1 ()pounds per clay one week receiYed the same the week fol
lowing, unless she showed by not cleaning the manger com
pletely that she was receiving too much. From the 12th of 
.\ugust until the 7th of October the grain ration was simply 
hran, from ±to 10 pounds, ;iml corn fodder and hay for 
roughage. From the 7th of October to the 2±th of NoH·m
bcr the grain r;ition was composed of bran, barley, oats, 
peas, gluten and germ meal. This was done to clear the 
feed bins oflittle odds and ends that had accumulated. The 
ffinter's feed wns then purchased at the following prices: 

Prairie hay, per ton ........................................ . 
Bran, per ton .................................................. . 
Barley, per bushel.. ......................................... . 
Oats, per bushel ............................................ . 
Linseed meal, per ton ..................................... . 

$3.0U 
6.50 

.16 

.14 
14.00 

From the 25th of November to the close of the :year the 
grain ration was composed of 6 parts bran, 4 parts barleY, 
:3 parts oats and 1 part linseed meal. A full ration con
tained 1.Jc pounds of grain mixture, 8 pounds of prairie hay 
;mrl 20 po11ncls of ensilage. The ensilage was valued accord
ing to the rcr cent. of dry matter it contained. That frd 
np to the close of the year containecl 14.85 per cent. and was 
rated at $1 per ton. 

" 

• 

l 
f. 

- i 

.. 



... 

• 

HERD RECORD FOR 1893. 

TABLE LXII.-Composition of One Hundred Pounds of the 
Feed Stuffs Used . 

---------·--- ---~ ---------------

FOOD. 
llrY I D11;E-:;TIHLE Price 

Per ton 
: or bu. ~latter I, Protein C.-H. F<lt 

' ' ----- - - ---- ---'---

Bran ..... ................................................ . 
Barley ...................................................... . 
Oats ....................................................... . 
Linseed Meal ........................................... . 
Upland Prairie Hay ................................. . 
Bottomland Prairie Hay ......................... . 
Ensilage 1st Silo ..................................... . 

88 . .J.D 
92.24' 
92.75: 
81.45' 
S5.44- 1 

82.84-
14.8!> 

13.80 
11.0(l 

9.76 
33.74 

4.25 
4.25 

.95 

40.44-
60.58 
51 ..J..(). 
29.06· 
39.01-' 
38.08 

8.11 

3.98 8 6.50 
1,37 .16 
3.43 .14 
7.05 14.00 
1.58 3.00 
1.19 3.00 

.4-9 1.0() 

This table gives the composition of the feed during the 
winter. .:-\one of the bottomland praine or timothy was 
feel until after the close of the year. 

DAIRY PRODVCTS. 

In all our work the Monday nearest the 1st of January 
is the beginning of the dairy year, which is diYicled into 13 
periods of four weeks ea<::h. The object is to have each 
period the same length, which \Youlcl not be the case if the 
year were diYicled into ] 2 periods, each a calendar month. 
For cunyenience the elate coyered by each period is stated at 
the head of the column. It is not deemed necessary to call 
attention to any particular table or part of a table; neither 
do they need any explanation, sa\'e possibly the statement 
that all animals in the Dairy Division are weighed eyery 
~Ionday and from these \veekly weights the ayerages for 
th~ periods and the year are calculated . 



TABLE LXIIL --Milk Yield of Each Cow for Each Period of Four Weeks and Tota.I for Year 1895 . 
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TABLE LXIV.-Butter From each Cow for Each Period of Four Weeks and Total for the Year 1895. 

N"AI\fE 

Beckley 2 .... 
Belle ...... 
Countess 
Ethel ..... . 
Houston .... . 
I .. 011 ••••••.••••.. 

Lydia 
Olive .... . 
Quidce ...... .. 
Reddic 2 ........... . 
S\Vee"t Briar ........ . 
Topsy .............. . 
Tricksey 2. 

1· 
2 :; t) 7 " 9 

2!l.18 26.15: 24.70 22.33: 24.78 2;l.7D. 25.&:3 ! 27.99 I 24.7~ 
17.78 26.47 26.82 25.51 

1

, 28.r.n 20.as 26.0:1: 22.47 I 18.4-0 
35.64- 36.f\3' 35.26 34.59 03.59 :ll.7!.' 28 2:~ 17,06' 8.12 
......... 11.:·!6 i 30.48 :15.20 ! B2.70 :n.Ga 29 5:l '24.lB i 17.!)7 

.... 

1

46.34 43.!JB 1 4·5.46 +o.uo 
1

42.02 :~7.10: 36.05 25.07, 22.G5 
. ............ 43.56 4.fi.28, 4·0.<HJ 1 3:!.88 I 34.91 '37.42: 32.83 20.72 

1 
9.52 

............. 36.30 35.\18 I 33.22 2!!.83 '2.S.4-2 20.3.J.: 2R.7G 22.27 1 17.20 
33.88 32.06

1

1
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........... 5:~.2~ 53.14 i 4·9.nl 4·G.HO G0.74 fi4.~Hi: 47.SG 31.741
1 
11.74 

28.2fl 2!:1. 70. 28.20 26.\l8 29.42 3 t .31 I 2!!.60 25.66 16.07 

"" " 

HI 11 1 ~ 13 Total 

23.12 18.72 19.06 16.95 306.4-3 
6.!J!) ......... 20.70 3fi.21 284-.GO 

.50 . ........ 30.62 43.34 344 .. 23 
5.7[i . ........ 13.Hl; 241.5G 
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TABLE LXV.-Average Per Cent. Fat in Milk of Each Cow for Each Period and for the Year 1895. 
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TABLE LXVI.-Average Weight of Each Cow for Each Period and for the Year 1895. 
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:ms INVESTIGATION IN MILK PRODUCTION. 

TABLE LXVII.-Giving Yield of Milk and Butter Fat and Cost for the 
Year 1895. 

NAME. 

I 

1~ 

During the year 1893 the herd was com posed of thirteen 
cows. They represented Shorthorns, Holsteins, Jerseys, 
Guernseys and Brown Swiss, and were of various ages, 
some with first calf, some in the prime of life and 
some very old. The range in cost for feed during the 
year \vas from $24.09 for a 2-year-old heifer to $39.31 for a 
grade Holstein. The a yernge cost of maintaining a cow for 
the year was $28.47. The yield of milk per cow ranged 
from 4,794 pounds from the high-grade Jersey Beckley 2d 
to 12,524 pounds from the grade Holstein Topsy, the ave
rage yield for the herd being 7,418 pounds. The fat content 
ranged from 2.51 to 5.48 and anragecl 4.07. The lowest 
yield of butter was by the grade Shorthorn Ethel that gave 
241.56; the next lo\vest yield was that of the grade Short
horn Belle that gayc 284.56; the third lowest the Swiss 
cow Lydia that gave 298.82. All the other members gave 
over 300 pounds, with Topsy's yielcl of 554.12 pounds as 
the highest in the herd. The cows averaged for the year 
352.66 pounds of butter. The cost of producing a pound of 
butter rangecl from 10.97 cents by the Swiss cow to 6.41 
cents by the Guernsey Sweet Briar, and the average cost for 
the year was 8.07 cents. 
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Of the thirteen cows in the herd through the year there 
were five that could not be classed with either of the groups 
in studying the influence of type on cost of butter produc
tion. Of these, three were heifers with first calf that had 
made considerable growth during the year, which required 
food nutrients for purposes other than milk production. 
Countess was not assigned to either group because her 
record indicates that her digestion is impaired. Olive was a 
spare cow, but lacked depth of middle and was listed in 
group III. in Bulletin 35, being clcissed with spare cows lack
ing depth of body. and the cost of the food she ate during 
the year shows that she was a light feeder. 

Dividing the remainder of the cows in the herd into two 
groups based on conformation their relative merits for the 
dairy becomes apparent. 

GUERNSEY CO\Y-S\YEET BRIAR. 

TABLE LXVIII.-Group I.-Cows Spare and Angular with Deep Bodies. 

I i I , Cost of 
, ,cost of Milk 

1 
Cost of Butter 1 Lh. 

NA:\!E. Breed i Feed Lbs. i100 Lbs. Lbs. B111.tcr 

I • I :\!ilk . .. Cts. 

Houston .............. Jcrscy-Guernsey ... 

1 

$~8.49 , G'i00.7 +~ .. l2 .J..0+..1.·3 7.04 
S\Yect Briar ........ ,t;ucrnsey............. ~.-31.38 ·

1 

S-1-:.?n.7 I 37.?4 / .+~~l.~J'.2 I 0.41 
To_Ps_~····:;······ ...... 1Gradc Holstein... ~n.:~: i12:l~-1·.~ ;~1.3~l I ::~~.12 z.o~ 
Tncksey-cl ........ ,Guernsey ............. ! -±.OJ, .1.J.-~O._. -·-1-.09 1 .:h)<>...!·1 •. ls 

I 1--,--1--!--.--
• I 

$30.$'..! S'..!i'<L1 :-~/.:2U . 4±3.07' G.91 
I -- ---------------·---·---·-- --------- ------ - . ·----
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The range of cost for feed duing the year for group I. 
was from $24.0'.J for Tricksey 2d to $39.31 for Topsy, and the 
;i verage cost was $30.S'..?. The yielrl of butler range(1 from 
::35.41 to 5::i4.1'..? pounds and a\·craged .J..J.5.97 pounds; the 
cow giving the smallest yield eating the least food and 
lhe cow giying the greatest yield eating the most food. The 
cost to produce a pound of butter ranged fron_1 G.·bl cents to 
7.18 cents and averaged for the group 6.91 cents. 

During the early part of the year Houston was troubled 
with the mange and a swelling on the ja\Y, which caused her 
to eat with great difficulty for seyeral \Yeeks; it was finally 
lanced and she recovered slowly. This incident, it is be
lieved, cansed her to yield less butter and at greater cost. 
With the exception of this yrnr she alwa_:~s produced butter 
at less cost than any other member of the herd. 

The cows in group I. prod uccd 1,783.88 poum1s. of lmticr, 
and cr~diting them with the ayerage net return realized by 
farmers for butter during the year, which was 15 cents per 
pound, their butter product amounted to $267.58. "\dding 
to this $43.48, the value of the skim milk for feeding pur
poses, there is a gross return per cow of $77.77. Deducting 
$30.82, the m·crage cost of the feed, there remains a net 
return per cow of $46.95. Group I. ate $123.28 worth of 
feed and produced $311.06 wortl1 of dairy products, bemg a 
return of $2.52 for every dollar's worth of feed consumed. 
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Swiss Cow-LYDYA 

TABLE LXIX.-Group II.-Cows Having a Tendency to Lay on Flesh. 

------------ --======= 
I I 

Cost of 
, Cost of Milk Cost of Butter 1 Lh. 

NA:\1 E. , Breed Feed 1 Lhs. 100 Lbs.

1 

Lbs. Butter -----1 _____ 11--~;--- -~ 
Belle................... Grade Shorthorn $24.ii4 5762.9 42.58 i 284.56 8.62 
Ethel. .................. Grade Shorthotnl 2:>.21 5149.4 48.96 1 241.56 10.44 
Lou ..................... !Grade Holstein... 30.32 9226.8 32.86 I 387.09 7.83 

Ly"•················ 1sw;"··················1-;;~~1~1~~~1~;: 1~~ 

Of the cows in this group only Ethel showed a strong 
heredity for fattening. Belle, Lydia and Lou were less 
inclined that way or to carry much flesh, and would be con
sidered good cows in the general acceptation of the term. 
Lou and Lydia were bred in dairy lines, but could not 
be classed \vi th the spare cows having deep bodies, for 
reasons stated. Lydia made considerable gain in weight 
during the year. Iler [fferage weight for the first four 
weeks was 1,0-±S, and during the last four it was 1,217. 

The annual cost for feed for the cows in group II. ranged 
from $2-±.5.J. to $32. 79 and averaged $28.21. The average 
yield of milk was 6,817.6 pounds and the yield of bc1tter 
ranged from 241.56 pounds to 387.09 and awraged 303 
pounds. The cost for feed to produce a pound of butter 
ranged from 7.8 cents to 10.9 cents and <1Ycragec1 9.3 cents-
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The four cows in group II. produced 1,212 pounds of 
lrntterduring the year, which at 15 cents a pound amounted 
to $181.l::iO. AdJing $33.79, the value of the skim milk for 
kcding purposes, gin:-s a gross return of $104.73, or a net 
return per cow of $'.!G.19. 

OLlYE.-Sparc and Angular hut Lacking in Depth of Body. 

In Bulletin :~5 the cows were divided into four groups 
b;rsccl upon conformation. To the first were assigned those 
licing blocky in form; to the second, those having a medium 
tendency to carrying surplus flesh; to the third, those being 
spare and angular in form but lacking in abdominal capac
ity. To the fourth group were assigned those being spare 
and angular in form with deep bodies. 

In this Bulletin the spare, deep-bodied cows are 
designated as group I., while those blocky in form and those 
ha \·ing a me(lium tendency to fleshiness are assigned to 
group II. Group III., cows spare but lacking in abdominal 
rlcvelopment is omitted, since Olive was the only cow in the 
herd that could he properly assigned to it. A careful exam
ination of the conformation of the Swiss cow Lydia \vill 
show that she is a composite representative of groups I., II. 
and III., Bulletin 33-all having a light middle piece, as com
pared with the size of the quarters. Such animals have a 
high co-efficient of food of maintenance and are therefore not 
as economical prorhice1·s ns those having a large midrllc 
piece and relati,Tly light quarters. 
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RECORD OF THE HERD FOR THE WINTER OF 1895-9(i. 

During the latter part of the summer of 1S95 it \Yas 
found that more cows would be needed in the Station herd 
in dairy practice work in the School of Agriculture and for 
dairy products in the Dining Hall. On the 2d of September 
Berry, Dena, Fairy, Ida, Shorty and Sophie were aclcled to the 
the herd. Maud and Blossom came October 21st and Hope 
No Yem ber 11th. All these showed a more or less in (usion of 
Shorthorn blood in both color markings and general confor
mation. Those coming on the 2d of September were taken 
from a drove of some 80 head that had been purchased in 
southern Wisconsin by a dealer for the purpose of shipping 
them to the Elgin district. They were a "lot of good CO\Ys," 
taking the average as they are found among farmers. The six 
selected out of the drove were considered to be .of the best, 
with the single exception of Shorty that \Yas quite small for 
her age. Of these Berry, Shorty and Sophie \\"Cre fresh in 
milk when they came. Ida dropped her calf Sep tern ber ~Ith; 
Fairy dropped hers on the 19th, and Dena's did not come 
until the last of December. l\Iaud and Blossom \n1-c a pai1· 
of "good family cows." Hope was selected out of a carload 
lot that had been purchased especially for family cows in the 
Twin Cities. They were all in fair working conclition
neither thin in flesh nor fat; were free from tuberculosis aml 
otherwise sound so Jar as known. Their <1ges were not 
known, but from an examination before they were cle
horned their ages \Vere assumed to be as appears in the 
table. 

On the 11th of Noyem ber the whole herc1 was aga111 
tested with turberculin. Houston was clcclarecl tuberculous 
and Countess, Quiclee and Tricksey 2c1 \Yere pro11ou11cccl 
suspicious. They were retain<-'cl in the herd and treated 
the same as the other members. 
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The object in compiling the record of the herd for the 
winter separately was to ascertain the actual amount of 
feed consumed and milk and butter fat produced from the 
bccrinnin£Y of lactation in the fall until the cows were turned ""' ~ 
011 t to pasture, the cost of milk and butter production 
while the cows were in milk, and the amount of dry matter 
required by each cow and by the herd to produce a hundred 
pounds of milk and a pound of butter. 

The following table gives a list of the cows, with age, 
cla te of calving and when bred: 

·- NAME. :~~1-~~eding. -~'Date ~Calv~~-~- Bred. 

llcckley '.!d ...................... I 4 [Grade Jersey ........... [Abortet:l ........... Dec. 17. '!l:i 

fl~\~;:; LH' ,I r~~lH~El:E: Ii~:··· ;f ·.rn +. 1il!W 1i( 
~~~,:~;~~~::::::::::::::::::::::::: i~. 1:t~~f i::~:~~-::::'.'.::::::i~1r· !z: :1:t::: ~~~~~:~~: __ :;.:~ .. 
Id3.................... ............ 8 Grade Shortborn ..... :jSept. n, 'Dti ...... Feb. 2S, '!)G 

i:;~~~i~:::::::::::::::::·::::::-.::::: ~ 11~~~~: .. i:.~.]-~~-~~~~::::::::::lg~~: 2~: ;gg:::::: 1~~~: ~~: :~:~ 
~laud............................. 8 l;rade Shorthorn ..... Nov. R, '9;> ...... Jan. lD, '!JG 
OliYe ............................... 11 iGrade Gucrn~ey ........ :Oct. 27, 'H:1 ....... Jan. 2a. ·~1n 

~~\<}l~e~.~:.:·::::::::::::::::::::: ~ !-~~~~i°~i~::::::·· .. ::::::::::i~~I~~· ~: :gg::::::. g~~: ~~'. :i;g 
i<cclrlie2d........................ 31·Grade Guernscv ........ IOct. 1fi, 'D5 ...... ' Feb. 2::~. '~lfi 
>;horty.......... ................. 4 Grade Shortho.rn ...... I .......................... 'nee. 2!l, 'UG 
~ophie............ ............... 8 ~~raCe Shorthorn ...... 

1 
........................... Jan. 2-t., '!)6 

S\,·eet B .......................... 1<> 1G11ernse:r ................. ,Oct. 0, 'D5 ........ Jan. 13, 'D() 
Topsy ............. :............... U IGrarle Holstein ......... Oct. 31, 'D:i ...... 'Jnn. G. 'DG 
Tricksey...... .................. 3 Guernsey .................. Oct. 14. '95 ...... Jan. 20, 'UG 

i ------ ... ____ -

Feed.-During the winter the roughage used was up
land prairie hay to January 20th, when our supply became 
exhausted. From the 20th to the 25th of January, inelusiYe, 
timothy wa~ fed. On the 25th a carload of prairie hay 
arrived and upon examination it was found to be bottom
land hay of a sedge variety, long rough blades with no 
stems. It was of excellent quality, greatly relished by the 
cows, being eaten up clean. It was fed during the remain
der of the winter. Silage 1 was fed to January 26th; Jan
uary 27th-31st silage 2, and from and after February 1st 
silage 3 was fed. 

.· 
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... 
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The grain ration from November 24th was a mixture 
composed of 6 parts of bran, 4 of barley, 3 of oats and 1 of 
oil meal. Before the 24th of November some ground peas, 
gluten and germ meal were fed in lien of oil meal. 

Chemical analyses of the different feed stuffs were made 
early in the experiment and later on composite samples 
were ;111alyzecl. Each cow received all the feed she would 
eat up clean, but 1.he ratio between the grain and the rough
age was maintained. If it was found advisable to increase 
or decrease grain, the hay and ensilage were changed in the 
same proportion. It is generally supposed that cows will 

.eat more than they can make use of. Such, however, has 
not al ways been om-experience, if judicious and liberalfeeding 
is properly inaugurated and continued \vithout interruption 
through the year and through a series of years. The first 
year a cow may take more than she can make use of, but 
later she, as a rule, will not eat more than she needs. It 
shouk1 not be understood that cows are feel without regard 
to quantity. On the contrary, it is weighed out with great 
care, when she first comes into the herd; always beginning 
with several pounds below her estimated feeding capacity 
and Ycry gradually increasing, keeping close watch as to 
her appetite ancl digestion. It takes time to teach a cow 
that she will receiye more feed when she needs it and that 
there is no reason for her to cat more than she really wants, 
but she will learn it in the course of the year if strict regu
larity is maintained. Such a thing as a cow "going off her 
feed" in the Station herd has Yery seldom occurred during 
the past few years. A skillful feeder can quickly tell if at 
any time during her life-time an animal has been overfed. 
There is one such in the herd, but it occu JTed before she 
came to us. \Yhile the co\vs arc fed all thev will take it 
is not the intention to give them more than they will eat 
clean; and whene\·er there is the slightest e\·idcnce that the 
feed is not taken out of the corners of thP. box or mangers 
ahsol11tcly clcnn the ration is re(luced ton point where none 
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\Yill be left. Cows will not eat the same quantity each 
year. They ha ,-e off years with refrrence to fee(1, and yield of 
Ill ilk, the percent. of fat and solids, not fat, ~re quite constant. 
They also have off months and weeks and days, and the 
ohscnant feeder measures out his rations accordingly. 
\\'ere we feeding simply .for butter production it might, in 
some instances, he found advisable to feed less to cows that 
manifest a disposition to convert feed into meat, but the 
problem under consideration is to ascertain \vhat the dis
position of the cow is in this regard and the why. When it is 
shown that it uniformly costs more to pr9duce dairy prod
ucts from one style or type of cow than it does from 
m1other there must be some physiological reason for it; and 
in order to study what natural law makes one cow convei;t 
part of her feed into butter and part into meat, and by 
''hat law of her being she is compelled to eat more feed 
than her neighbor for the production of a pound of butter 
\Yhen she is npt converting any of her feed into meat, \Ye 
must permit her to follow her inherited tendencies, and it 
is for this reason that every cow has all the feed that she 
can make use of. 

TABLE LXX.-Composition of Feed Used During the Winter of 1895-96 
and Cost Per Ton or Bushel. 

DIGESTIBLE 
Dry Price per 

Matter . Carbo- [ Ton or 
_________ Protein hydrates,~ __13ushel 

B. 1·an ................................................ 8!l.49 13.80 40.44 

1 

3.98 $6.50 
Barley.............................................. 92.24 11.00 60.58 1.37 .16 
IJ"ts ................................................ 1 92.75 !l.76 51.40 3.43 .14 
Oil Meal.. ......................................... I 91.45 33.74 29.06 7.05 14.00 
lJpland Prairie Hay ......................... ' 1"5.44 4.25 39.08 1.58 3.00 
Lowland Prairie Hay ...................... 

1 82.~l4· 5.20 39.08 1.19 :~.00 
Em;ilage 1............................. .......... 14.85 .95 8.11 .49 1.00 
Ensilage 2........................................ l!l.OG 1.23 HJ.SO .32 1.25 
Ensilage 3........................................ 2-1..0-1. 1.-1.!l 13.2-1. .37 1.60 
Timothy......................................... 82.!l-!. -1..30 .i.o.2u 1.21 3.oo • 

w' . 
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TABLE LXXI.-Summary of Results Obtained During the Winter of 1895-96. 

I No. 

D. M. 
Cost Cost 

Ave. per Ave. P1•r oflOO of l lb. Cost 
Total Daily 1000 Wc'kly Cost of Lbs.of cent. Lbs. of Lbs. of lbs. Butter of l lb. 

NAME. D.M. lbs. Feed l\lilk Fat Butter Butter 

1

\Vccks 
D.M. Live Cost Fat Milk Fat Cents Cents Cents W'ght 

Helle, ...................... 24 4154.01 24.72 25.081 G7.46 $13. 7914150.61 3.80 158.l!lil84.56 33.15 8.72 7.47 
Berry ....................... 32 4507.02 20.12 21.34 . ..J.G.72 14.63 3G46.4· 4.4·8 163.49 190.7.J. .J.U.12 S.D5 7.G7 
Countess ................ 2G 5506.43 31.47 26.33172.92 18.23 8!?D2.2 2.G2 200.081243.03 21.!l8 8.72 7.4.7 
Duchess .................. 28 4245.08 21.66 26.0!l 49.6.J. 13.901.j.()(}2.9 4.87 194.87 227.:15 34.72 7.13 G.11 
Ethel ....................... 19 3051.Gl 22.!l4 1D.D5 53.32 10.13 2887.1 4.20 121.:·rn 141.62 3:;.on 8.35 7.15 
I~'airy ................ .-...... 32 459D.91 20.54 2B.9~l .J..G.fiD it:;:~1!gi~:g ~:g~ 

177 6') '>O .... ')•)1 T> <)'.J 8.~·l 7.21 ___ , __ _,,..,,,~~ 
I"'ort11nc ................... l!l 3406.6!lj 2G.Gl 2G.82 GD.74 211.4.:-) 24·G.fi7 .'.24 .. Gl G.a7 4.GO 

I~Ji:~:~~~::::::::::::: :::::I 
22 3513.151 22.81 24.8G G2.D:i 11.GG'4.809.1 4.DG 2~~7.DD 277.GG 2--1·.22 .J.. ~)() 4.20 
:~3 5135.34.i 22.2::} 1 !l.G.J. 50.82 16.7714.G-H.4· :J.GG lGD.72 198.01 iW.L\ u.s . ..;.; S . .J.7 
27 46~~-~~i ;;4:·~;8 21J.OU 56.81 1G.B4~G2D2.() 3.GO lD0.70 222.48 2S.DD 8.04. G.DO 

I~~\~.' ++ 
20 36 i u.J81 -b ...... ,() 22.4.G G1.1G 12.2::J:4G2::L3 3.20 147.77,172.4U 2<3.4:5 8.2S 7.0D 
:!2 3652.81123.72 21.G4 [).J .• 0.1. 12.0!(4134·.D 3.[)7 147.G3:172.2.J. 2D.07 8.1.J. H.D~ 
28 4469.08, 22.80 23.4·6 52.14· 14.GO 3DGD.2 4 .. il7 173.32 202.21 :~n.7S 8.4.2 7.22 
27 ~~+~g:3~i ig:~~ 24.1.J. 45.52 12.2() 4808.':! :L!l2 188.72 220.17 2;).;)G H.51 fl.GS 
:14 22 .. ..;.;7 BG.03 12.2G 3504.G 4.7G 1GG.D711Ll4.SO 3.J..Df'i 1.::~-1. G.2D 
:w .J.Gcl2.GO 22.0G 22.2H CiO.DG 1G.2Di·1·8D:l.1 'l ~·i 11-·> -1 ''01 "3 ~n.2-i. s.~;; 7.;lD ••• 1.: ,_.,........ .d .. 

Hetlrlic 2 .................. 1 28 4:112.00 22.00 24.G3 Gl.00 14 .. 28,11878.8 G.27 178.10 207./S :w.12 8.0'.2 G.H7 
Sbortv ................... aG :i5:~2.00 14.4·2 22.G4 ::~2.~)1 11.G2 2SH·1..D •1 .. .J.4 127.21 148.4·1 ..j.0.21 u.on 7.7n 
sopI1ie ..................... ;:)5 5292.00 21.GO 2B.1G 4·D.2G 17.2.J,'-!.1G2.G 4.77 i1D7.U6 2;30.DG .1.1.:>2 S.71 7.+n 
~-~·1~~;r .~~.1-~.l.~: :::::: ::::::I :rn G:!lS.riO :!-1 .. ~G 2~LOD G7.4·1 17.22 G2G~.S 4.~a :2G3.8G 2DG.17 :{:!.7G G.7S G.Sl 

:10 G9GQ.4 .. 0 ilil.1·1· 27.0~~ 7G.01 22.~0 SG11.7 3.7·1· 
1 :~22.1s ~~~:0~i ~g:~·~ 7.0~ ().07 

Triclrney 2 .............. j :28 -1.233.GG 21.12 23.UD 4!J.:··;() 13.DGl~HJ71.G G.1·1 1:20-1 .. 22 n.~.+ G.~n 
I 

D.11.i. 
fol'. D.M. 

1 lb. for 
1 lb. Butter Butter Fat 

I 

26.2G 22.51 
27.07 2il.63 
:!G.:~.1 22.57 
21.71"1 1S.G7 
25.14- 21.GG 
23.DO 22.20 
lG.11 13.81 
1-t. /(} 1.'.2.HG 
::~O.'..!G .'.2G.H3 
.'.2-!..4l) :!O.D7 
24.SS :!1.::~:! 

:!.J..7--1· 21.21 
.'.2;), /!.) 22.10 
1 ~). ~)() 17.0() 
.'.2'.2A·D 1~).28 

.'.2ti.S2 .'.2:2.Dn 
2--1 .. .'.21 2tl.7G 
27.77 2:Li'-il 
2<3.7:1 :!:!.U1 
:!n.Gn I 17.1):! 
~1.~() I 1~.~1. 
_(l. 1 ·!· 1 1 j •• s 
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INVESTIGATION IN MILK PRODUCTION. 

The foregoing table gives a general summary of the 
record of each cow from the time she came into milk until 
she was turned to pasture, the number of weeks she was 
in milk, the pounds of dry matter consumed, ·the dry matter 
consumed per day, the pounds of dry matter per thousand 
pounds live weight, the average cost for feed per week, the 
cost for feed from the time she came in until turned to 
pasture, the pounds of milk yielded, its average per cent. fat, 
the pounds of fat and butter equivalent, the cost of a pound 
of butter fat, the cost of a pound of butter and the dry 
matter consumed to a pound ~f butter fat and butter. 

·while the cows were under exactly the same conditions 
during the winter, so far as the care and feed were con
cerned, there \Yas considerable difference as to the length of 
time they were in milk and their condition when they came 
in. Berry, Duchess, Ida, Shorty and Sophie came in in Sep
tember, made a long jol.1rney by rail when fresh .in milk, 
and were placed in a strange herd and in strange quarters. 
Fortune was under similar conditions though she did not 
con~e in until she became accustomed to the change. The 
same was the case with Countess and Quidee. Pride 3tl 
and Reddic 2d were heifers. All the CO\VS were in good 
working condition during the winter. All except Houston 
ate their full ration every clay. During a few weeks in Feb
ruary her rations were reduced some on account of a tumor 
on her jaw. She was, however, watched so closely and 
handled so skillfully that no serious shrinkage occurred in 
her milk flow o;: butter fat. To show that there is a 
marked difference in cost of production and dry mat
ter required to produce a pound of butter with cows 
that are in exactlv similar condition in eventhina save 

.I • b 

type, the cases of :V1aud and Houston are cited. They calved 
at the same time and were under similar care. The same 
was the case with Ethel and Fortune. For the information 
of the average farmer who does not care to figure out 
results for himself it may be well to state that the herd gave 
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on an a Yerage 1.13 pounds of butter per day; that it cost 
7.c1 cents \vorth of feed to keep a cow a day; and that the 
cost of feed to produce a pourn1 of liutter was G.59 cents for 
the winter, and 31.3 cents to produce 100 pounds of milk. 

In arranging the CO\VS into two groups not all are 
listecl, for the reason that some were heifers and others were 
not under normal condition. 

Beckley was taken out because she aborted during the 
summer or 1895; Countess, because of her age and impaired 
digestion; Nora, Pride and Recldie 2d, because they were 
heifers; Oli\·e, because she belonged to neither class. 

Dividing the remainder of the herd into two groups, 
placing i11 the first all the CO\VS that have deep bodies 
through the middle and that ha,-e no marked tendency to 
gai11 or carry superfluous flesh, and in the second group all 
cows lwving a tendency to carry superfluous flesh, their 
comparative value for the dairy will be shown. 

The following table gives the names of the cows in this 
group, the number ohveeks they were in the trial counting 
from the time each came in until she went to pasture, their 
average weight, breeding, cost of feed, pounds of butter pro
duced, pounds of dry matter required to produce a pound of 
butter, pounds of butter prod ueed from a hundred pounds 
of dry matter and the cost of a pound of butter: 
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HOUSTON. 

TABLE LXXII.-Group I. Cows Spare and Angular with Deep Bodies. 

NAME. Breed 

I ._ 

'JJ::; 
0" 
U(I. 

II

. ~-

~~ch==~l2s/~96j Jersey .............. $1:-l.90!227.351 Hi.67 G.35 I ~.~\ 
Fortune ...... ········1~9 ;>~(I J~r~e~.............. 11.:~~:;;:;~.(j~ 1:~·8; z.2-J. I 4.~o 
Houston ............. :-2 ,)_.II Jcrse3-Guer ..... 11.h.i _, 1.6bl 1-.6.> 1.90 4 .... o 
S\VL'Ct B ............... 30! lUGG G11crnsev......... 17.22 29G.17 17.62 5.G7 I :l.Sl 
'.J:"ysy .................. ]~(~ 1~?31 ~r. H.F.......... 2~-~<~1~7£>.~~

1
18.~~ ~·+~ • ~.ll~ 

I ncksey 2 ............ -S 838 Guernsey......... 13.J(J ..... 38 ...... U 17., 8 ..>.G- 1 0.8h 

I ---1--------:---. _.\ 'le:_~~~ .......... I ............ ~ ... ~ ... ~.,.._ .. ~.~ $15.14 ~~~.00 16.5~-6~03i ~~~_-;_ 

The amount of dry matter required to produce a pound 
of butter ranged from 12.65 pounds with Houston to 18.67 
·with Duchess and averaged 16.59 for the group. There was 
a slight tendency to smoothness on the part of Duchess, 
Sweet Briar and Topsy. Fortune, Houston and Tricksey 
2cl were Yery spare, but the latter was still using some of 
her feed for growth. The productive capacity of each cow is 
clearly shown by the amount of butter produced from a 
hundred pounds of dry matter. Houston returned 7.9 
pounrls \Yhile Duchess returned 5.35 and the group ave 
raged 6.03 pounds. The cost for feed to produce a pound o 
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butter ranged from 4.2 cents with Houston to 6.11 cents 
\vith Duchess while the average for the group is 5.47 cents. 
The table shows very clearly tlrn t the less flesh a cow carries, 
other things being equal, the kss the cost of !lroduction. Of 
this group Houston carried the least flesh and Uuchess the 
most . 

ETHEL. 

TABLE LXXIII.-Group II.-Cows Having a Tendency to Carry Super
fluous Flesh . 

N \~IE. 
. I ~; 

~~ 
I <~ 

Breed 

-B-e-lle-.-.. -.. -.. -.. -... -.. -.-... -.. -1:.->4i~ Gr. S--.-H-.. -... -.. -.. -... -$1_3_._7_9_ l-18-4-.r-,6 1_:._'2.:;1,-4-.4-4- Cf'1-~-s 

Ethel.. ............... lD 1171 Gr. S. H ............ lll.1:1
1
141.62 -1·"": 4.<i4 7.15 

Berry ................... 32[ U40 Gr. S. H ............ 

1

14.G3 190.741 ~3·0~1 4.:za 7.G7 

Fairy .................. 32! 8GO IGr. S. H............ 1-t..n.+
1

207.221 2'.2.'..!0I' -i..;--_;o 7.'.21 
Ida ...................... 33· 1149 Gr. s. H ............ 

1 
16.77 1mu11 25.\13 :i.s5 8.42 

Lou .................... 271 1236 Gr._H. F ............ 
1 

1~.:~f'2=~·-t.81 ~u.;)~ .f..77 G.HO 
Lydia ................. 120: 1179 Swiss ........ ···-·· 11-.-·! l._.40] _1 .. ~-14.ti9 7.0n 
Shortle .............. ]35 641 1Native ............... 11.52

1
148.41 2:1.s1 4.20 7.7fi 

1\Iaud ·················122 1100 IGr. S. H ............ 1~-821~7~.2±i ~~-~1 1 -+.y~ fi.9~ 
Sophie ................ 35 942 IGr. S. H ......... ··, 11.-4:

1

.-30.9"! ___ Jll 4 .. 3h 7.46 

1-- ----j --- ---

A.-erage ............ :. . ............................. :s1:L8G
1
18G.sGI 22.c1I +A·'.2i 7.-1·2 

------------ ·-------------- ------

With a single exception none of the cows in Group II. 
would be classed as having a strong tendency to convert 
feed into flesh ancl all were what would ordinarily be termed 
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.~ood cows, \vith possibly the single exception of Ethel that 
in conformation showed stroug lc~ming to\\·[irds beef. Lou, 
Lydia and :\Iaur1 were fair dairy cows, but their shoulders 
and thighs \Vere rather heavy nncl they carried more !lcsh 
than any ofthc_cows in Group I. The pounds ofclry matter 
1·cquired to produce a pound of butter ranged from 20.97 to 
'.!5.93 and a\·eragecl 22.G1. They returned on an m·cragc 
-L42 pounds o~- butter for 100 pounds of dry matter con
sumed. The cost for feed to proc1uce a pound of butter 
ranged from G.9 cents with Lou to 8.42 cents with Ida and 
averaged 7.42 cents. It cost ~-Li.fl4 per cent. more to pro
duce a pound of butter from Group II. than it did fi:om 
Group I. 

Data covering only a few months during the fin;t part 
of the period of lactation docs not folly reveal the aclapt
ability of a cow for the dairy, becm1se most any kincl of a 
cow will do fairly well for a few months after calving. The 
real test comes later, when the temporary stimulus of the 
lacteal functions produced by parturition loses its force 
and then the tcnclency to lay on flesh, by a certain style of 
cow, becomes more pronounced. The only one that fairly 
represents the a\·erage cow on our western farms is Ethel, 
though her yield of butter is much greater than statistics 
give as the m·ern.ge yield of the cows in the \Yest. Ethel 
\V8S of the blocky type; her hook points were well round eel; 
shoulders broacl; cylinclrical hocly: :·ibs, loin and back \Veil 
padded with flesh; chest deep and Hanks low, giving her a 
level top and bottom line; thighs full and when fresh she 
carried a fine m1c1er and gave a goorl mess of milk. She was 
greatly admired by farmers visiting the Station and was 
frequently pointed ont as the ideal farmer's CO\\". Houston, 
in Group I., was of the extreme angular type; her hook 
points were sharp; shoulders narrow; horly flat or wlrnt is 
often termecl "slalisicled;" her ribs, loin am] back were free 
from flesh; chest narrow and lacking in depth; flanks cut up; 
body long; bottom line concm·e gi\'ing lier n "pot bellied'' 

~ I .. , . 
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appearance; thighs spare and rear line incurving; very short 
from hook points to pin bones; prominent rump and spinal 
column; light neck; top line dropping clown from the withers; 
and head rather heavy. The chart shows the amount that 
each cow charged during each week to produce a pound of 
butter from the time she came in until turned to pasture. 

The squares running vertically represent cost in cents to 
produce a pound of butter, and the squares running hori
zontally represent weeks. 

12 --- -- --+l---+-1---+----+--+--+----+---+l---+---+--f----+--+--+----!l----+l---+l---+--A--/---ll 
! .,J L--l7 

111-----+---+--+-+---f----+--+--+--+---+--1--~-+-+--+---~~1 /-.CP· c=:::L•-1---!--~I 

10 ,__t------;·~l-+---+---+-_,_---+--_,---l--+--+--+--+-.,,1r __ ~ _ _! __ I _i _ 1 

ETHEL. VI I ! I I I 
~·-t---!,--+---+---+--+-l-~--r--~~-+-=tr+--r--t--~!-!l-+-1-+-~,-l 

I I 
~-· -l--+----+--+-+---+--+--+-1--+---l--+--.j-.J--l----+--+-+---+-~ 

I I 
01 Ol c r, 

iQ 
(!) Ol 0 "" r, 0 

,_ -+ N Cl '[) Ol 0 
H o~ '"' 01 N M H N ,,: '"' N Ol 

c; 
~ -" " " " ;::; 

'" ,._, >r; 

Chart showing ·weekly cost of butter by each co\v. 

Houston came in on the 30th of November, and her 
record begins with Monday, December 2d. Ethel dropped 
her calf the 20th of December, and her record began ~Ion
day, the 23d. On the morning of the 4th of Ma:y they \vere 
t n rned out to pas tu re. 

During the first \veek Houston produced butter at a cost 
of 3.5 cents per pound. The cost gradually increased up to 
the fourth week when she charged 4, cents. The greatest 
cost clnring the winter was 4.9 cents for the week ending 
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:\farch 15th. Ethel charged the first week 4.1 cents for a 
pound of butter. The second week she produced it for 4 
cents, and then the cost rapidly increased until, for the 
week ending May 3d, it rcached 12.8 cents per pound. 

There·was but little difference i11 the weekly butter yield 
between the two cows when they were fresh. The largest 
yield was by Houston during the first week, when she gave 
13.65 pounds. Ethel's best yield was during the second 

1 
I/' 13 

I~ I /I_,,/ ~v 
_,_J___j, __ /.k">\J---1'-~~"'---""""'-v--,/-+-1---l----l---1---1\...\-l/-,==1=--l----+--- -1 ~ 12 
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Chart showing the weekly yield of butter by each cow. 

week, when she gave 12.2 pounds. The week before being 
turned out to pasture, Houston gave 12.62 pounds and 
Ethel 4.39 pounds. The co-ws had the same care and were 
in every way under similar conditions, except as to breeding 
and conformation. Houston's daily ration contained on an 
average 22.81 poundsof drymatter, while Ethel's contained 
22.94 pounds. Houston, during her period of lactation, 
gave 512 pounds of butter, and Ethel gm·e nearh 10 
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pounds, which shows that a cow having the proper dairy 
form and heredity may be a superior cow for the dairy and 
yet not make a yield of 14 pounds a single week during her 
lifetime, while another cow, not having the dairy form and 
dairy heredity, may make over 12 pound~ when fresh and 
still be a poor cow for the dairy. Houston was killed at . 
the close of her lactation, having reached that point in life 
when most cows fail to breed. Ethel was killed for the 
same reason, though she had only passed her sixth year. 

It . 
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IX.ECORD OF COWS DURING PERIOD OF LACTATIO~. 

Thus far the published records have been compiled for the 
calendar year,-the year commencing with the :Monday 
nearest the 1st day of January. While. such a record is 
entirely satisfactory in making corn parisons of the feed con
smnecl and milk and butter produced and the cost of same, 
yet it does not show the yielcl of milk and per cent. fat con
tent in the different milkings, nor the various changes that 
take place as the time of lactation advances. To publish in 
detail the recon1 of every cow would occupy more space 
than can be gi\•en in a report of this character, and to pub
lish a summary of each week's work, the changes that 
occur at different milkings and on different days would not 
])c shown. After careful study it was decided that the most 
useful information would be given by publishing in detail 
the numl1cr of pounds of milk gi\·en at each milking the 
first week, the per cent. fat content, rotal fat yielded at 
each milking, t.he pounds or milk given each day during 
the first week, its daily average per cent. fat, daily 
yield of hutter fat, and its butter equivalent, which is ob
tained by adding one-sixth to the butter fat. Also a sum
mary of four weeks' record, a bout equally distributed 
through the period of lactation, giving the amount and 
],ind of feed consumed during the week indicated by the 
dates in the first column, the cost of the feed, the pounds of 
milk, the average per cent. fat, total butter fat and butter 
equivalent, and cost of each. Next is giYen the record for 
the period of lactation, arranged in periods of four weeks 
each. In giving the cost of feed and the ayerage cost to 
produce a pound of bui:ter during the period of lactation 
it should be understood that it is not the total cost for the 
year, for the obvious reason that no account is taken in 
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these tables of cost of feed when the cow is not in milk. In 
the record of the herd for the year 1896, which will follow 
these tables, account is taken for cost of feed during the 
year and the actual average cost of a pound of butter. 
The charge for pasture was not the same for each cow, as 
all cows do not eat the same amount of grass; so each one 
is charged in proportion to the amount of feed she con
sumed during the winter months. 

The hay \Vas a sec!ge variety that grew on the Chippewa 
River bottom lands, in Swift county, that overflow in the 
spring and are wet much of the time during the growing 
season. The hay was very uniform, containing practically 
no mixtures of other varieties, rather coarse, two and a 
half to three feet in length, was apparently cut early and 
was greatly relished. Samples of the hay were analyzed, 
which showed a dry matter content of 82.9-1. per cent. It 
contained. about 20 per cent. more protein than timothy 
hay. 

The grain was a mixture of six parts bran, n1luecl at 
$6.50 per ton; four parts ground barley at 16 cents per 
bushel; three parts ground oats at 14 cents rier bushel, and 
one part oil meal at $14 per ton. 

The ensilage was from dent corn planted in hills. That 
used from the fall until the 27th of January contained only 
14.85 per cent. dry matter, and was priced at $1.00 per ton. 
That feel during the week of January 27th-31st contained 
19.0"6 per cent. dry matter, and was valued at $1.25 per 
ton, and that fed the remainder of the season containefl, on 
an average, 24.04 per cent. dry matter and \vas charged at 
the rate of $1.60 per ton. 

Records for only tweke cows are given, because in the 
spring the herd was divided, part being sent to the sub
station at Grand Rapids, part to the sub-station at Crooks
ton, and part retained here. Three that were retained were 
not bred until some time in December, so they would come 
fresh in the fall of the next year, and on this account their 
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period of lactation was continued from 60 to 6B weeks, 
which is unusual and abnormal. 

In studying the tables it shoulcl be borne in mind that 
all the scales used in the Dairv Di,·ision have beams that are 
f1ividcd into pounds and decimals of a pound; that there are 
ten spaces between the pound marks, each space registering 
one-tenth of a pound; and that there are no ounce marks. 
This greatly simplifies the work of making calculations. 
Taking, for example, the record of Belle's performance, the 
first week sho\vs that Monday morning, November 18th, she 
gave 14.5 pounds of milk, which tested 3.6 per cent. fat and 
yielded .54 of a pound of butter fat. In the evening she 
gave 10.4 pounds of milk, testing 3.2 per cent. fat, ·which 
yielded .33 of a pound of butter fat. Following along the 
line we find that she gave that clay 24.9 pounds of milk, 
testing on an m·erage 3.41 per cent. fat, which amounts to 
.85 of a pound of butter fat, and is equivalent to .99 of a 
pound of butter. The morning of the 19th of November 
she gm·e 14.1 pounds, testing 3.6. In the evening she gave 
11.2 pounds, testing 3.1. On the morning of the 23d she 
gave 14 pounds of milk, testing 3.5, while in the evening she 
gave only 12.3 pounds, testing only 3 per cent. Sunday 
morning, the 2-J..th, she ga\·e 13.7 pounds, testing 3.9 per 
cent., \Vhile in the evening she gave 11.1 pounds, testing 4.4 
per cent. Examining the colunm under the heading of "total," 
\Ye find that her daily yield of milk ranges from 23.G, on the 
21st, to 26.3, on the 23d; that the per cent. fat of her 111ilk 
was on Saturday, the 23d, 3.27, while on Sunday, the 24th, 
it tested 4.11; that she gave in the week 174.7 pounds of 
milk, testing 3.46 per cent. fat, yielding 6.04 pounds of 
butter fat and 7.05 of butter. 

Taking the second table in Belle's record, where a sum
mary of four weeks' work is given separately,-the first week 
being the one just examined in detail, the second being the 
record for the week ending Jan nary 26th, the third the week 
ending April 12th and the fourth the week ending June 28th,-
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we can see the amount of hay, grain and ensilage she con
sumed each week, what it cost to feed her, how much milk 
she gave each week, its fat content, the pounds of fat and 
butter yielded and the cost of same. The table also reveals 
the changes that take place in the different stages of her 
lactation in the flow of milk, per cent. fat, yield of butter 
and the cost. 

The third table is divided into periods of four weeks 
each; that is, what she did the first four weeks, the second 
four \\'eeks, the third four weeks, and so on until she went 
dry. It shows the difference in cost of food between sum
mer and winter, the difference in the flow of milk and per 
cent. fat between stall feeding and grazing in pasture, the 
difference in yield of butter and cost of production . 

A careful examination of the tables shows that cows 
differ as to the variation in the flow of milk at different 
milkings, some varying little, while others vary compara
tively much. The same is true in regard to the per cent. of 
fat. The milk of some cows seems to be influenced more by 
the feed than is the case \vith others. Countess' milk re
mained constant in per cent. fat during her lactation, it 
being no richer in butter fat the last eight weeks than it was 
the first eight. Duchess during the first 20 \\·eeks never 
m·eraged as high as 5 per cent., \vhile she nei:er dropped 
below G.2 while on pasture. Ethel's milk never dropped 
below 4 per cent. during the 20 \Yeeks she was on dry feed, 
while the first 12 weeks on pasture her milk was always 
below-± per cent. 

The most radical change that a cow can be subjected to, 
so far as feed is concerned, is from a generous dry feed to a 
luxuriant pasture. \Vhat influence such a change had on 
these cows a careful examination of the tables will show. 
\Vith some there was a noticeable increase in per cent. fat on 
pasture; with others it remained practically stationary; 
while with some others there was a marked decrease. 
Surely the ways of the cow are very strange. She does and 
she rloesn't, anrl then again she does neither. 
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BELLE. 

Daily Record for Week-Nov. 18-24, 1895. 

A.:\!. P.M. Total 
Date 

Milk Cent. Fat I l\Iilk Cent. Fat Milk Cent. Fat I Butter 
I Per . I Per 1----Pe_r ____ I __ _ 

_Fat ___ I __ ~- Fat _______ Fat --1---
Nov. 18.................. 14.G 3.G .G2 I 10.41 3.2 .33 ·r 24.D 3.41 .85 .DD 
Nov. 19.................. 14.1 3.5 .4D 11.2

1 
3.1 .35 25.3 3.32 .84 .D8 

Nov. 20..... ............ l.J-.1 3.4 . .J-8 11.Gi :~.:l .38 j 25.7 3.35 .8G 1.00 
'.'lov. :n.................. 12.81 :l..J- .43

1

10.81 :;..i. .:~7

1
23.G 3.40

1 

.80 .!J3 
Nov. 22.................. lcl.7 3.:~ . .J-G 10 . .J-i 3.G .:lG 24.1 3.3G .81 .DG 
Nov. 23.................. 1·-1-. 3.G .-t.9 12.3: ~-L .37 2G.3 3.27 .SG 1.011 
~_o_v_._:._'4,_··_··_··_·_ .. :_··_··_··_·· •_13.7 _3_:_!) ___ .G3__ _ _1:1_·lj_.J-:·~- __ _:±!)_ 24.S _4._11 1 :1_._02_,~ •••••• •• •••••••• i ••••••••• •• •••••• , •••• ••••• ..:.:.:.__:-:..2_7_4_._7_j....il..:±~._O.J-_j _ _'i.O_.?_ 

Record for the Four Weeks-Nov. 18-24, 1895; Jan. 20-26, April 6-12, 
June 22-28, 1896. 

I
- I Fee~ . j Cost I Lit" 1c~~~.1-Fat I ButteJ1i~~~;1of~~~: 
Hay Graini Ensilngel :\lilk Fat Fat Butter 

~ov. 18-24 .... 1 4!). I D1 I !)8. \Cl~t1~117.J-.7 3.46! 

Date 

Jan. 20-26.... G3. 112 lGl. GD.:> 1 !l.J-.1 3.GGI 
April 6-12 .... GD.:> 105 1:;0.5 GO.:l l.J-7. I .J-.2D] 
June 22-28 .... I • •••• 1--1· Pasture 33.7 12S.fl 4.06: 

I I Cents Cents 
G.04

1 

7.0G I ' . ;-) ~, fi.47 
7.11 8.30 

I 
S.3f> 

I 
7.1() 

6.31 7.aG !),!")[) S.19 
£>.23, f>.10 G.4[) G.t13 

Record of Period of Lactation Arranged in Periods of Four Weeks• 
Duration. 

I 
.Feed --1 I Lbs. I Per I j I Cost 

Period Cost of Cent. 1 Fnt Butter of 1 lb. 
Hay !G1 arn I Ensiia)!ej . :\!ilk I Fat I I Butter 

-1-.-.. -.-.. -.. -.. ~I 2_1 _o~. ~ :i 71-~T~~.~ .~1 $1 .·!:0 ~.'.!, '..
8

._;_ :.-f·-.'J I ;.L 7 ;) 2:l.;;-2D. ;.~ ,-~,~1~s 
2 .......... 22·1·. :~U!.! 0~~~). ... 

1 

..••..•.•.•.•.. , ~·~!'~/ ~- ;Lf)~ 2~.~:; :{+.71' ;).H!I 
:L ......... 24-S.:l, .J.41 b .•. L;i 1·········· .. ··· ......... I I ;L;)~, 21.h:~ .:~.'.2.2..J.. 7.:-{;') 
·t.. ......... 241.:>1 4-27 G12.:> 1 ............... .'..!..!.;) G~J2.4 :L72 '.2:1.7~1 ;-{O.(JU R.1·1-

;;:::::::::: ~~~-~: ' :t~g ~;:~: 1:::::::::::::::1 ~:n g~~:g i:~~I ~~i..!,l ~8·;;~, ~:~~· 
7 .......... SU. 1D1 17U. : Pasture I 1 (J:-J fi.J.D.fi 4.111

1 
2n.n1 1 :n.o;-., :J.:n 

8 .......... ········· 71) I Pasture I 1.:~:Ji ;)S9.9 :-{uni 2:L.)1 27.4:~1 4-.!12 
u.......... ......... 5G .............. Pastu:-c 11.3.)1 428.7 4.,44 lD.o:~j 22.20 G.08 

!0.:.:.:.:.:..:= _ 4!) ........... l'astnre 1.0·1· 1 DG.5 4 ><!_ __ ~l .i:; _ _1_1:..:_():l 9..t-3 
--- ------11D 00 fi01)--:-1.-~() :-{.~)1 !2:!+.~0'27-1 .. 09 G.~i-1. 
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COUNTESS. 

Daily Record for Week-Nov. 11-17, 1895. 

Date 

I I 
A;e~I.I I I ~e~l.I I I p:,:ol.tal 

Milk Cent. Fat :\1ilk ·Cent. Fat Milk Ccnt. 1 Fat I Butter 
~~~~~~~~~~~-F_a_t~~~~~~I Fat Fat I 
Nov.11. ................. 28.1 2.3 .64 24.2-~2 .53 ",:)::·.~, 12.26 l.17-1.36 
Nov. 12.................. 30.2 3.4 1.02 24.G 2.5 .61 -~ 2.98 1.G:l 1.90 
Nov. 13.................. 26. 2.7 .70 23. 2.9 .67 49. 2.81 1.37 1.GO 
Nov. 14.................. 26.3 2.6 .GS 23.2 :-l. .70 49.5 2.7\l 1.38 1.61 

~~~: n::............... ~1: 6 L :~I ~~:; u :~~ 1 !~:~ 1 ~:n i:~~ u~ 
Nov. 17.................. 25.3 3. .76 21. 3 9 .67 46.3 I 3.mJ l..J..:J 1.67 

~ ~ ~-~ =:-:-~~ ~. 34"iTI -2-.-781 H.66 11.27 

Record for the Four Weeks-Nov. 11-17, 1895; Jan. 6-12, March 16-22, 
May 25-31, 1896. 

Date I I Fee~ I Cost I L~l" lc~~~-1 Fat I Butter! 0ff~f,,l,0ff~1. 
Hay Grain I Ensilage :\Jilk I Fat I I B;z1\crl Butter 

Nov. 11-17 .... I 84. I 91 I 7<> ic;3t~!~~z-~f 2.7sl 9.6611i.21i ~e~~s I ~~~~s 
Jan. 6-12 .... I ~..J... , 147 ' .... 1",:.!~ ii !..,~,_.2:~~/\--,'.·,:,

1
· 2.20· 8.64 10.0S 9.03 

1 

7.75 
Mch.16-22 .... I 73.G. 133 ,,~ " -~ 2.481 7.38 8.61'10.29 8.82 
~fay 25-31.. .......... I 28 ! Pasture I 40. [163.3 2.G8: 4.~2 4.92 9.46 8.12 

Record for Period of Lactation Arranged in Periods of Four Weeks' 
Duration. 

' Feed I I Lhs. I P.°r I Butterl I Cost 
Period I Cost of Cent. F· t I Butter,1 lb. of 

. !-Jay jGrainl Ensilage! !<outs ! I ?-.!ilk rat a I i Butter 

1. .......... 1287. 
1
:1:.7. I 294. j ··· .......... sui:-il1327_9\ 2.'16 j :-i3.96i 39.G2: Ce~tf 

L::::::::: ;:~g: 6 ·g~~: ~2li:" .·:::::;;::::::! H~1:1g~:~ ~:t~ i :~l:~~' !~:16' ~:~ 
4 ............ 302.4 5:12. 680.7 I 4-. i _.J91!30G. Ii 2.-i I I 33.G~J; 39.311 7.G 
5 ............ 294. 532. 7.:16. 1······ ........ · 3.04 12~8.S 2.52 30.96i ~~6.12 8.4 
6 ............ 294. :532. 756. . ............. : 3.0+ 1157.~; 2.671 :--!O.SD 1 3fi.0-1- S.4 
7 ........... 178. _348. I 414. Pasture I 2.49 1

1

1064.0 1 2.77 2~1.:rn1 34-.42 1 7.2 
8 ..................... 

1

' 98. 1··············· Pasture, 1.68 539.5.12.56. 13.801 16.10 10.4 
~i_:__:__:__:__:_· _____!~:~··:··· .. ····!Pasture, .77 40.9 2.42 ____ .99i 1.15" 67. 

I ............... -~-.. -.-... :2'.2.llJ ~HJG-1.0 :2.:d- :2-!-:-1.::-17 :!SG.::lO 7.7 
------
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DUCHESS. 

Daily Record for Week-Oct. 28-Nov. 3, 1895. 

Date I Total 
Fat Milk Jc;~~-1 Fat I Butter 

.fi1 1:ui 

.G7 12.4 

.GG 11.G 

.G;; 10.3 

.G.J. 11. 

.!'>8 11.S 
,;:), 10.fi 

.G5 27.0 3.D:: 1.ot.

1 

1.23 
.G4 27.fi .J.-.40 1.'...! 1 1..J..1 

' .!">2 '...!G.H .J...1 :--: 1.07 1.:.!!i 
.+G '...!:LO 4 . .J..:l 1 .tit 1.18 

) .4G 24.l 4.20 
1.<>0I 1.1 7 

.4D 25.1 .J...26 1.07 1.'...!:i 
' .Gl 2::.0 4.70 1.0:-< 1.'...!G 

-.~1~_,1-7~"'iT -4-:-2-s -,~;-,01- ..... 1r. ········ ········ ......... ········ ..... . ----·----- -------------·------
Record for the Four Weeks-Oct. 28-Nov. 3, 1895; Jan. 6-12, March 30-

April 5, June 22-28, 1896. 
·--- ------

Date I I I of 1 ·lb. Cost __ l ____ T ____ Cost. ot Cent.: Fat: Butter Butter of 1 lb. 
Fcecl -· I I L!Js·.· 1 Per I I I Cost I 

Hay I Grain/ l~oots i i\lilk / Fat f I ~(lj; ___13~H~r 
------1 I ·c~nts i-----

Uct. '...!8-Xov. :~ ,' 7t). 1 S-1·. i SG. : ·1·-l·.1 17;) .. t. +.2~ ! Cents Cents 

Jan. G-12 ....... : 
i\lch. 30-A pl.Ci 
.111ne 2'...!-28 .... : 

; Ensilage[ 
1 

G.2.G D 1. I 1 :!D.:i I -t.8..!· 1 ;)-!-.:~ +.Gli 
G:.!.0 ~)]. i 121). :l'.2. 120.G G.70 

1-1- Pasture 1 '...!H.B 10-k.J. G.:)1 

7.GU "· /;'") 
7.lD s.:~n 
G.ss ~·u1:~ 
;). /S ti.74 

S.8S :1.0-t.. 

: fl.7-1· fi. '' /,;)() n.+s 
fi.1S .J.. . .J...J.. 

Record for Period of Lactation Arranged in Periods of Four Weeks' 
Duration. 

Period ~c--~-~-F~c~cd ---------!Cost I 
Hay IGrainjEnsilagcl Roots 

-Lbs. 
of 

i\lilk I 
Per ! Butter! j Cost 

Cent.I' Fat I Butter: 1 lb. of Fat · I Rutter 

1 ......... 20-J. ~~:~G. 70. lG.S. $1 7~/ G7:Lfi +.:~.i :!U . .'.22: 34.0~I ;J.:.!;J 
I 

I I I j I Cents 
.'.2 ••••••• .'.21:{ .. ) :~G-t. 1 -17D.:i ............ i l.U2 1 li-!.U.11 ..J .• /o :H>.£J.'.2, :~.I.Gt G.:-H) 
:~ .... ..... 21u. ;{(i--t. I .i1s. . ........... 1 1.~1.+ n2;,.u1 -i .. s:~ ~~(l!,·_::,>.~ 1 ~;,:-1,__~.T ~,'".~~-il 
..j_ •••••• ·1210 :Hi k I :il s. 1........ .... 2.()0 :i.s.s.~~1--l..[}J - Cl • - l' II,) 

.l ......... :!lu. :Hit.. 1 ::.1s. .. ........ 2.0~1 :io.s.01 +.uo: 2.i...u1! 2D.on 7.18 
G ........ 210. 1 ~~G4. I .-,11. .. ......... j 2.oD 4.Ho.n' G.43: 2n.12: :io.-t.7 1>.;;:~ 
7 .......... 

1

1

210. 13n-!.. I Ju.J.. . .......... , 2.os 1 -1·77.fi S.G7: 27.(JUI :_~l.fil n.ris 
8 .......... 20.GI 7U. 2.J.. I Pasture 1.1.) 1 :>t8.1 :l.aG' 27.7fi1

1 

:i2.3S :LG;) 
D .................. Gli. I ............ P;_Lstu1c

1 

1 20 +~H)...J. G.2-1., 2;),(J-1. 21i.SS .i.-t.G 
10 .......... [ ......... 1 42. j ............. ,Pasture 1.1--1·1 3?..J.·.4 fJ.Go 20.+2, 2:Ls2 +.;JD 

l__l--=cc::::::: :::::::::::+~::::::::::::.~.~st·~'.'.-~.:17:~~ 1 ;;3~}i ~:~~ ,2r;~:~~J11 ~:~~ 1 ~:¥~ 

) 

•' . 
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DUCHESS. 

Daily Record for Week-Oct. 5-11, 1896. 

Date 

I 
A.M. I P.M. I 

Milk ic:~~·I Fat Milk f c;~il Fat Milk ic~~il Fat I Butter 

Total 

20. 4.8 .96 17. 4.2 .71 37.0 4.51 1.6711.96 
20.2 4.1 .83 18. 5.2 .94 38.2 4.63 1.77 2.07 
20. 4.6 .92 17.5 5. .88 37.5 4.80 1.80 2.10 
19.1 4.8 .92 17.3 4.5 .78 36.4 4.67 1.701 1.98 
20.5 4.3 .88 18.5 4.5 .83 39.0 4.38 1.71 2.00 
20. 4.8 .96 18.4 4.9 .UO 38.4 4.84 1.86. 2.17 
19.7 5.2 1.02 19.1 4.8 .92 38.8 5.00 1.9+1 2.26 

Oct. e> ................ .. 

Oct. 6 ................. . 
Oct. 7 ................. . 
Oct. 8 ................ .. 
Oct. D ................ .. 
Oct. 10 ................. . 
Oct. l 1 ................ .. 

~~==·~~I==. 265~3- -4~ 12~.J:[)]14.53 

Record of Four Weeks-Oct. 5-11, 1896; Jan. 4-10, April 5-11, July 
5-11,1897. 

Date 
I Feed 

! C.F.*IGrainl Roots 
I 

I 
Lbs. I Per I I \ ·f~~~ I Cost Cost of I Cent. Fat Butterl~ tt >. of 1 lb. 

! Milk i Fat ~ater Butter 

Oct. 5-11 ...... f 42.156. 
Jan. 4-10 ...... '133. Ul. 

Ap'l 5-11 .... ..1. ........ 
1 

77. 
July 5-11. ..... ! ............... .. 

Cents; I I I : Cents'! Cents 
56. 34.4 265.3 ~.6~ 12.!~1 14.5:l' 2.76 2.37 

En~iy~~e 35.8i159.9j ;).4, I 8. rnl 10.21! 4.0\J \ 3.51 

231. 41.71120.4! 6.26: 7.54· s
8

."
9
"< •. ~· .3:>.".~~. 4.74 

Pasture 27.5:14+.9! 5.2s; 7.651 _ , "" I 3.08 

Record for the Period of Lactation Arranged in Periods of Four Weeks' 
Duration. 

Perl.0
d I Feed I I Lbs. I Per I Butler I I Cost 
-=-=~~~~=--~---,Cost I of I Cent. .F t 'i Butter 1 lb. of 
C. F.*IGrainl Hay Roots 1 • l\l ilk Fat a , : Butter 

~ ... 115. 
1
23s. I ... 2o:i. 1$1.3\l! n43. 4.z~ I 44 :i71 0 ~·:61 ?c'.W 

~:::::~:::: :::::. :::jg~l: i ~ri1: I ~~1: , 111:.?~(.,1
1 ~<'-,i~.'),4~:.

8

1C> ~:~~ 1

1

' ig g8! ~1::.~1: ~:og 
+ .......... ·H>5.5·31l4. +i.:; ' 31l4. ~ I ,,,11 I :-rn.+><13:>;;.·~<1;,1 4:-1 .. +103 
5 .......... ;)S.S. 

1

1 .'i:iO. 
1 

.............. 1 16-t..:), 1.:>n fi-±4.:-) [).77 31.:{s v v 

, I Ensilage' I 
6 .......... 47G. 1.~~-~·. . ............. ! 33G. 1 1.G7 40;").[) 5.91 ' 20.~71 B.f..1;)1 4.RD 
7 ........•. 2i~8. > _ ••••• ·······] G30. 11 G7 4DO.D G ~O 30.~)4; 3fl.1()' .+.fi:.{ 
8 .......... r ~ lS~J. 28. , 4S:~. 1.43 470.GI G .. )G :{1 -ts 3G.7:~, :-LDG 
9.......... 4D ............................. 1.14 ,)()().~II' :i G2 :{1.:i'.2 :~G.77 3.10 

lC) ..... ···· ·13 ........ ·· .. ···· ............... 11.10 .)04.1 :i . .'....!E-1 29 '.27 ;{.+.15 :{.:22 
11.......... : ......... ··············!·············· 1.10 ;110.GI 5.-±G :n.2D 3G.:J11 :-!.01 

-
12

-·_ .. _ .. _ .. _··· ~~- ~ ···~··~ ~>-~::::::. 1~:~~ 7~7~.:~ ~~~* 11.~~~.~~ .1.~~~:~~,-~~::~ 
*Corn Fodder. 
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Date 

Dec. 23 ................ . 
Dec. 24 ................. . 
Dec. 25 ................. . 
Dec. 26 ................. . 
Dec. 27 ................. . 
Dec. 28 ................ . 
Dec. 28 ................. . 

ETHEL. 

Daily Record for Week-Dec. 23-29, 1895. 

lfi.713.4 I .fi3 13.D 3.5 .48 29.6 3.44 1.01 1.18 
17.2 4.S .S3 14.2 4. .fi7 31.4 4.46 1.40 1.63 
1 6.7 4.81.SO 1 ·L6 4.2 .61 31.3 4.53 1.41 1.64 
18.4 4 .. ) .83 lG.9 4.6 .73 34.3 4.55 1.5G 1 .82 
17.4 4.3 .78 16.6 4.7 .78 34.0 4.59 1.56 l.82 
18 S 4.7 .SS 16.4 4.!l .SO 35.2 4.77 1.68 1.96 

?..~-'~ 1 ::-~:~ .. 1 .. :~'.~ .. 1.:-1.~~ :.=:1~=· 2*-~- -H~ ~:~ 1~:~~ 
Record for the Four Weeks-Dec. 23-29, 1895; Feb. 3-9, April 20-26, June 

20-26, 1896. 

---. -----------

I 
Feed I Lbs. : Per I ! 0ff~~ I Cost 

Date Cost of Cent.
1 

Fat I Butter Butt ·of 1 lh. 
Hay Grain Ensilage Milk Fat! 

1 
Pater Butter 

------ i-- --- ~-- --- Cent; --- --- -- --- ---centsj CentS 
Dec. 23-29 ..... I Ei.'..!.~l H1. 1.'.29.;"') -t.S..J . .'..!.'..!~./ 4.+1;10.09 11.77 4.8 r 4.1 
Fe?. ~~-99 ....... i ~~-5 ;)~. 12n.5 ~~·:1 l~(~.z 3.~f!: 1.2s. s.49 1.2 I G.~ 
Ap I -0--6 ..... 1 "li. u~. 140. "h"lJ .Jh., 4._h 4.12i 4.81 13.7 

1 
11., 

June20-26 ... _:_:__·_:·_:_~_._:~_!_±:___I~_:~tur_: ~- ~-_:__'.:S _ __Q_fi._~ J"!_.,93i 2.2·1- 2.61 14.2 1 12.2 

Record for Period of L~ctation Arranged in Periods of Four Weeks' 
Duration. 

==========-=--=-=--==-~---=----

. 
1 

Feed I I' Lus. I Per I B tt j I Cost 
Per10d I Cost of 'c!"'t. ;.atcr Butter'1 Ju. of 

Hay ]Grain I Ensilage I _ :\!ilk , l·at I I Butter 

--==];1-;.-1 3~:. :i1s. -/ ............. 1s1.n4l 746. 4.231-~1.57 3~.s~1-I \e~~s-
') j'JlO -:3n4. :')18 · ') 00 77S. 4.20 32.71 38.lG [).24 3:::::::::::211: 31s: 0::~n: ·1:::::::::::::: 1

1 .2:17 rit:_L:~ -i-..1~1 23.k!J 27.87 7.78 
4 .......... .'22·1-. 302. GHO. .. ............ 2.2!) .f.fi0.1 4.03 18.58 21.f>8

1
10.37 

5 .......... J22-t. :-{U2. 3g~~-· 

1
!.f·;~·,·:t·u .. r .. e··i, 2.2;"i ~~7~).~) 4 ~,,, IG.48 lU.2411.68 

6 .......... 1 27.G 117. ~~ .... 1.:~7 :~G4.5 :t~J:~ 1:~.94 16.2fl 8.43 

L:::::::i::::::::: i g~: i:::::::::::::· ~~~i~~~[ ,, U~ ~g~:;;, ~:Ti~ ili:2~ 1 g:gj 13:~~ 
9 .......... r ......... 1 77. [ ............. !Pasture 1.:15 160.6 1 4.08 6.56 7.6517.64 

l <J •••••••••. 1, ......... 1 r,o. ;cur}}Yod.] j [ ~ I 
r.~ :::::-:: : ... ~~~:~I ~''.stl1~0.r1n~g~: J..,~t:~ ~:~~ ·11;~:~.~,1~,~:~·~; 2::: 

J 
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RECORD OF COWS DURING PERIOD OF LACTATION. 425 

FAIRY. 

Daily Record for Week-Sept. 23-29, 1895. 
---~-----

, A. M. l ___ P:_~:_· __ i Total·-~--
Date 

I Fat Fat ! Fat ~ I 
1 

I Per I I i Per I I : Per . ! 
, Milk 

1

cent. Fat :Uilk .
1

·cent. Fat j' :Milk !Cent.! Fat t Butter 

Sept. 23 ................. 1\l. 
1 

3-.-- -:57----i3.713.-2--.+4132:7- 3.onl1.o1-1 i.1s 
Sept. 2+ ................. 18.9 4.1 .1, 1-+.R! 4.3 6'> :~:-L2 -1·.19 i.:~D 1.62 
Sept. 25 .................. 1D.5 1 3.1 .60 14.fi' f:i.2 .7H 1 34-.1. :LD9 l.3G 1 1.59 
Sept. 26 ................ 17.5i 3.G .61 14.:>j a.4 .GO 32.0 3.47 1.111 1.29 
Sept. 27................. 1178 .. 4:l.! 3.-± .5n 11?·.4: 3.3 .50 I 32.3 :l.371 1.U\ll t.27 
Sept. 28....... ......... 4.3 .7D ~ -±.G .66 :12.s .J -±2 1..15 1.69 
Sept. 29 ................. -22:~]__±:____ .71 _i_+.s: :J.8 _:_'0 _ __il2.G _ _l__±.:oG _1.42 -2_:6~ 

- - -- --=-:':-=-~·---~:_:_:_:_:_::__-· ·.:.::.:L··~· ...':=-:.:.:. 22U.7 I 3.8-± S.83 10.30 

Record for the Four Weeks-Sept. 23-29, 1895; Jan. 27-Feb. 2, June 15-
21, Nov. 2-8, 1896. 

Feed I Lbs. i Per ! I i0 f ~~G I Cost 
• Date I Cost of Cent.I Fat .

1 

Butter, Bt tt ·.nf 1 lb. 
Hay Grain

1 

Roots l\lilk I Fat I I I ~aterl Butter 

Sept. 23-2\l.... 33 I~ ----:;- c~~1!229.7: 3.s+\ 8.83 10 30 ' c~~:;ts c~~<;s 
Ensilage I I 1 

Jan. 27-Feh. 2: -±9 

1 

s+ 119 I -±6.G 13:;,s :l.89I 5.28 6.lG 1 s s 7.6 
jnne 15-21 .... ! .••••••• 14 Pasture 20.0,109.4 . .J. .• 201 Li..GO s.:)7 t3.J G.G 

' ? i -- I 1<~£tS I s I ' - - I " - I i No\ ...... -8 ........ : , , 77 . , , , 3L .S 13.).~. 0., 31 G.OG 5.00 1., G.6 

Record for Period of Lactation Arranged in Periods of Four Weeks' 
Duration. 

I
. Feed I I ! Per 1 

i I Cost 
Period ----~~~---~---.Cost I :\Iilk Cent. I Fat 'I Butter;of 1 lb. 

I HuylGrainl Roots ISorg'nm ____ ... 1._f'~t_ ____ . ______ !Etl!tt-1" ------ ---1- i , I ." .. ~,.., , I I Cents 
1 1.1.-; 0 :1-+ 147. 4:l. $1.tn, 7~7.G u_ 211.71' :-\1.10 3.53 
., ......... '..,!;-1i1: i :!~u: lGS. 1.;)01' 717.1 :L:J-t. :.!5.:JGI· ~9.:in .5.07 

Ensil~U..!C 
:-{ ......... 241.5] 33G.' .............. 374,;,- 1.~0: G;.a.1 3.G3 22.f.;~)'I '..!G.71 G.7-1-
4 .......... 227.Gi 30D.· .............. 1 G7U.:l 2.12' GSS.2 ~L7S 2fLOll

1 
:-:0.:-)3 6.D9 

5 .... ..... ~~~:g! 3~Hl ............... ! f:i70.5 <) 14: GOS.1 ~.SS :2:-{.:J,"-' 1 27.~)1 7.78 
6 .......... t!)~). 5 1 3 tr> ............... 1 

44+.G ~:~~! ~·At~ -t-.-!.:~ i~:g~! it:~6 1b:i6 
~:::::::::· 21t). j ~t~:<::::::::::::·i ~~~: 5 2.t_~~i :H17.2 j::i~ 14.5(). lG.il:-{112.:-j..J. 
9 .......... :175. I 315. Pasture I '..!:->:> :5 1.Sd· :~+J.7 4.64- j tl.llG: 1 S.7:-~ D.SS 

10 .......... i ········1 70.i P~t~~~~e !C~);:~·f:_;~i: 1.:20! 37G.7 4.-1-2 
1 

J G.GGi 1 D.-~-1, 1 G.17 

11-17 ..... fi03. 1140.' 791. l -1-C~l. S.f'"17 ~21(),:1 3.71 .1:_1fl_:__0713S.03 _~1_7 
[_--:-:~~~--..... -.-.-.~~ ~.-.::.~~1:--:-:-.~~ .. ~:~~ '.2n:1~1:s++s.1 -:.L~S :~27.-1-2 :~st.~lDI G.S5 

lluring the l'le\"cnth, t\Ydflh and thirteenth period~ Fai1·y \\'a~ (ltl pa~turc. 
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!lee. 
!lee. 
nee. 
Dec. 
Dec. 
!lee. 
Dec. 

FORTUNE. 

Daily Record for Week-Dec. 23-29, 1895. 

Date I 
A. M. I P. ]\f. I 

:\lilkl le~~~./ Fat Milk lc~~~-1 Fat Milk /c~~~./ 
Fat I Fat Fat 

I 

Fat I Butter 

Total 

23 ................... 18.21 4.fi .82 15.S 4.G . 73 34.0 4.5511.5511.81 
24 ................... 18.3 4.9 .91 16. fi. .SO 34.5 4.95 1.71 2.00 
25.................. 18.3 4.6 .84 17.8 4.2 .75 36.1 4.40 1.59 1.86 
26 ...... ············ 21.3 5.5 1.17 17.1 5. .86 38.4 5.291 2.03 2.37 
27........... 19.8 5.2 1.03 17.9 4.G .82 37. 7 4.91 1.85 2.16 
28 ................... 20.1 :l.6 .72 18.1 fi.2 .94 38.2 4.351 1.661 1.94 
29 ................... 1_20.1 5.:; 1.10 I lG.3 __15_._:l__ .87 ___il_~__15~~1 1.971~ 

······ ........ ········· ........................ 25:>.5 4.84 1 12.36 14.42 

Record for the Four Weeks-Dec. 23-29, 1895; Jan. 20-26, April 6-12, 
Aug. 3.9, 1896. 

------------------ ----- --

I 
Feed 

1 I Lbs. ·1 Per I I l 0fn~ I Cost 
Date I i Cost of :cent. Fat I' Butter/ B tt · of 1 lb . 

. 
HayjGrain Ensilage: Milk I Fat · ~aterl Butter -----1--/· -- ____ !Cents:-- :--1-- ---f Cents 1·cents 

Dec. 23-29'.... :16. 9~. 14-0. G2.1 2EiG.G 4.84.' 12.3G! 14.421 4.2 3.G 
Jan. 20-:rn .... ' G:~. 112. I 161. fi0.5 2fi5.:l 4.67112.38: 14.44 4.8 4.1 
April 6-12 ..... ! GD.,Gjl12. lJO.G : G2.9 231.7, 4.91:11.38[ 13.28! 5.5 4.7 
:.\_t~~- 3-9 ........ 1 .....• :.__~~_:_______~asture , 40.D, lGD.2, 4.85

1 
8.2U 9.571 5.0 4.;-J 

Record for Period of Lactation Arranged in Periods of Four Weeks' 
Duration. 

Period l _______ F"".'1._ _____ I Cost I l\1ilk I c~~~-1 Fat I Butter! I ~l~.s~f 
__ . __ l _ _ffay IGrainlEnsilagel ~---_F_·_a_t ____ _c_ ___ I Butter 

1 ...... / 224. ~~a2.1 tjGO. . ............ :$2.ns D<>t'i.n 4.GG ! 4.i..02 51.3GI 'i~g~s 
') '>41 r: 4-27. 612.G '> "1'' 101-.-t. 0 4 1') I 4- RG -3 -o 4 '!fi 
:i ...... 208:" 420. 602. 2::.1· D;;7::; +:r.1 I 4~:1s g;i:~~81 4:78 
4 ...... 238. .J..J.S. fi02. I 2.:i2 D.J.il.;"i 4..J.2 / 41.72 4S.68: S.18 
;; ...... 23.S. 441. no2. ............. 2...t.u' s~i;>.G 4.DG I .i.+.-t.:! 51.84 4.so 
fi ...... 24. 1~~9. 30. Pasture l .;)7· 8:20.3 4.Rl ~!D.4:) 4G.031 :~.41 
, ...... ........... D1 .............. Pasture 1 . .IG 7S.S.414 4:! 1 ;!4.!lOI 40.72j :~.83 
8...... ............. ri:~. 1 ............. Pasture1 1.4:;1 7."io.G 4_;,3 :~4.03) ~Hl.70[ ;Lfi;; 
n ..... c;;~-~F~~I rn.>. 1 ........ 

1 

Pasture
1 

1.G!I ti4:Ltl 4.7!J 30.1'11 :i.>.9;,i 4 . .J.s 

10 .... 1322. 15-i /···- ......... Pasture! 1.4GI 4HG 4 4.!i:ci 23.ns. 27.981 s.22 
11 ..... ~...:_·· ____:_::_:__:__· .:..:.::...::__:_:_:__:__:_

1
1 Pasture I __ .2[)

1 

7~>.!} 1 f>.4U 3.RDI 4.,[)41 fi.51 

. ... .. ... .. . . 1 u 7;; s:; 1 n 4. 4 n;~ l:Tsn 27 4 ;=;o(i:J 4.38 
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HOUSTON. 

Daily Record for Week-Dec. 2-8, 1895. 

D ak I MH• I~:~ I Fa< I MH• 1!.;:~ I Fa< M ''" 1c;~'1'::., I B""" 

Dec. 2 ................... 16. 15.2 .83 I 15.!.J 4.6 .73 I 31.914.89: 1.56 1.82 
Dec. 3.. ......... ........ 17. 5.4 .92 

1

16. I 4 2 .67 3:-L 4.821 1.59 1.86 
Dec. 4 ..................... 19. 4.6 .87 17.2 4.,9 .8+ :-!6.2 4.72, 1.71 2.00 
Dec. 5 .................... l 8.515.2 .96 16.SI 4.6 .77 3G.:-l 4.!.JUI 1.73 2.02 
Dec. 6 .................... 19. 4.!.J .93 I 16.\ll 4.D .s:-i 35.D 4.\)()i 1.76 2.05 
Dec. 7 ................... 19.5 4.7 .92 17. 4.7 .Ro 313.5 I 4.7111.72 2.01 
Dec. 8 .................... !~ 4.8 ~ 16.fi ~- __2_!l_ _:-i_:i:<i_l_4_:7tj 1~ 70 -2:_~8___ 

........ 1 ....................... ' ................. -2++.+ i -1.82·11.77 13.73 

Record for the Four Weeks-Dec. 2-8, 1895; Feb. 3-9, April 6-12, Aug. 
3-9, 1896. 

----- -------- -

Date I Cost '~f' C~~\. 1 Fat Butterl~fl lb.lo! 1 tb. 
Hay Grain Ensilage 1

1 
Milk \ Fat i )_;~,\erl Butter I 

Feed I I 1 '1 I I Cost I Cost 

------i---- ---- Cents:--1--i-- --- ,-Centsl Cents 
nee. ?-s ........ 3z.s u1. 129.r, .is.-:1.-.~~f·f! -; .. ~2:1i.1~; 1~-~3! 4.1~ I~-~~ 
Feb. 3-9 ....... +~. s+. 11!.J. +S.3 -- UJ ·'·-+ 11.58 1.l..>1, 4.1, 3.<>8 
Apl. 6-12 ...... 56. ns. 1+0. 56.3 ,2os.2 G.:.1111.+s: 1:i.:i~i 4.!.Jl 4.21 
Aug.3-9 ........ ·~_::_:_:_~~Pasture 37.1170.5 -!-.79i 8.1G

1 

9.~2 4.55 3.90 

Record for Period of Lactation Arranged in Peri~ds of Four Weeks' 
Duration. 

I 
Feed ' I i Per I 

Period ---~-~~-~-~---'cost ?.lilk 
1

cent.
1 Hay !Grain I Ensila~cl 1 , Fat 

1 ....... 20G.5 357. G07.5 · .. ·.· .... · .. · .. · ........ 1:s_:,.·,\ll0.~,] 79+.11 +.-±6 ! 
0 220. :-183. :>:>O. D25.1· 4.671 

3 ....... ~~i~:g ~~A: g~~:g I 1.DU S:lD..1-' ~).00 I 

r::::~ .. ~~~: .... ~irn:1_ 1~~-: ... :~L~~L 1

1 ~-~~ ~~~:~.~·~~Ii 
8 ....... 1............. 36.1 ............ [Pasture 

1 

1.27 '7:):L4 4.G.'.2 
G .................... 

1 

G3 .............. 

1 

Pasture 1.301 717 a1 .J...82 

10 ....... co~~-Fo~il 112.1 ............. Pasture' 1.481 ~73.5! ~-o~ 
11 ....... 4.J.·1. 161. ............ 

1 

Pasture 1.3-l· .,94 9j 0.+, 

12 ....... ~ 126.1 f~g::__ ·= 1_.s7[__2_70.Gl_fi__:_::J 
... .1 . .. . . . . .... :.!ll tlD b 7U 7 ~; :"> UO 

I I Cost 
Fat ! Butter,ofl 'b. 

· Butter 
------~- -

3<>.+31 .J..t.34! ~':W 
4~L2..t :>oA.f"il 4-.ou 
±.'.2.DCi t><l.12 3.G7 
±2.~~-1. ~u·~~I ±.4~ 
±~L 17 ~)o.B,: 4.4, 
42.:~7 48.43' 4.2Q 
36.~n 4~.D~~I :-Lo5 
3±. 77i ~-(()) .. ~-G, I '3:~·~?, 
:~±.59! "* ~ .,, 
3-±.1 SI 39.SSI 3.71 

32.55i 37.9S 3.53 

1G.5S: 19.34! 4.50 
~i0 3S :312 81 1392-



r 
·!<~8 INVESTIGATION IN MlLK PRODUCTION. 

IDA. 

Daily Record for Week-Sept. 23 29, 1895. 

Record for the Four \Veeks-Sept. 23-29, Dec. 16-22, 1895; April 6-12, 
Aug. 24-30, 1896. 

---------------=------- ----------.-__ --:::=--_-__ ----==--.~-------~~=---==--------=-=---------. ---

Date ... Fee<] _____ I 1 
Lbs. / Per I I 0(~'1~ 1· Cost 

, Cost .,f Cent. Fat Butter 
13 

t · of 1 lh. 
Hay 

1
Grninl Roots . Milk I Fat I ~-;tr1 Butter 

---- --- ---1----.Ct.·-;;t .. ! --i--_--:--i--- Cents !CC~~ 
Scpt.23-28 .... 42. 1 -'<4. . 56 .. I :1fi.4lrn5.2 1 :i.GOI. 5.78

1 
G.76 I G.28 I G.:is 

: En~ilage 1 ~ I I I i 
Dec. lG-22.... ;)G. ~),~. ' 140. G2.1 1 14-rl.7 ;LGo: G.2;): 6.1~~ 9.93 I ~.:"'iO 
April 6-12.... GG. ~lS. [ 140. ;)H.:~[1:-L>.4 .J .. 1fi: 5.G~~ fi.:J7 :10.00 I S.G7 
.~g. 24-3C_l_:.-::....'....:c:.:_~2_1.__l_!_'_as_tu_r_c <l4.5 120.1,_:1':_.!:_(J_c_:1::82, 5.7_±_!_~.0l i G.Ol 

Record for Period of Lactation Arranged in Periods of Four Weeks 
Duration. 



.. 
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LIGGETT.\. 

Daily Record for Week-Oct. 14-20, 1895. 

A.!\!. ! . P. l\L Tut al 

I l-'cr i 
Fat I Butter l\Iilk iC•·nt.i 

Fat! 

--.-~-er 1 ! --T-Per-: --
i Milk Cent.I Fat ! Milk :cent.: Fat 

Date 

30.S 13.02: .9il1 
1.-08--

32.D 3.20' 1.07: 1.2f> 
33.3 3.00\ 1.021 1.1£1 
30 . .J. 2.~lG .90I 1.05 

--~I-~ ;_Fat I : Fat_! ____ ~--~--
Oct. 14 ............... I 1G.31 3.2 .32 1.J..312.8 .41 
Oct. lG ................. 16.6 3.5 .38 16.3 3. .4·9 
Oct. l Ii ................. 18. I :~.2 .58 15.3 2.9 .. i,i. 
Oct. 17 .................. lG. 1 2.8 .43 14 . .J.I :~.1 .45 

30.3 I 3.30

1 

1.00, 1.16 
33.1 3.81 1.26 1 1.47 
31.1 2.G.f.

1 
_:~2~ .96 

221.9 3.15 1 7.UU• 8.17 

0< t. 1 S....... . ... 11.).2 3. .46 l 3.1 3.G .54 
Oct. Hl........... 17.71 3.G .6.J. 15 . .J. t·.

3 
.62 

Oet. 20 ............ ·:··· .. :~~;~~:--l.=~~i~~ .... l_-~--- 1 ~;~~ 

Record for the Four Weeks-Oct. 14-'20, 1895; Jan. 6-12, April 6-12, June 
1-7, 1896. 

·--·----------------

i Lb•. i Per I I Co't Cost 
Co't 1 of iCent. Fat 'Butter of 1 lb. of 1 lb. 

Hay !Grain' Roots · i Milk] Fat\ : Bl~;_\er! Butter 

Fecrl 

Date 

Oct. 14-20 .... :""16. DS.. 10.J 
1 

49 6 221 0~ 3 15 7 00 8.17 i , .1);_1 .f304 
l ---!- ! 'Cents : ··-·-1 - ,- ! C,_cn~s' Cenb 

i : Ensilage! . ~ . i . . j 
Jnn. G-12 ....... · O~. 112. I lGl. : f>D.5'.194.7

1 
3.1Gi G.1G

1 
7.1~1 ~1.()5 1".27 

Ap"l G-12 ....... 1 G3. , 112. I 1Gl. 'i 6.J..3.120 . .J.· 4.10] 5.18!' 6.0.J.. 12 . .J.1 'tt1.G4 
Junel-7 .............. : 21. i Pasture 38.3.111.4! 3.671 4.09, 4.77 ~1.:~G ~.0'.2 

Record for Period of Lactation Arranged in Periods of Four Weeks' 
Duration. 

...... '.'.,!()!), 
0 •.•• 12Gfl .. 

~: :::: l~l~:~ 
;1 ...... :2.:>:!. 

420 . 
~7~. 
,1.13. 

Feed 

Ruots 

4+1 ................. . 
4.4.S ................. . 

L'.:· 1~~r.: t~~- :t::~:~~::::~;: 
10 ...... !·_:····· .. 1 ~~. P:lsturc 

I . . . . . . . . . . . . . . . . . . . 

Lb~. : Per 1 Costt 
Cost of Cent.; Fat nullt:r,1 lh. 0 

f 1~;1-~T~~~e l\lilk Fat ! Butter 
- -~-----------------

I Ce11ts 
$2.13 771.0 3.3.'<i 2G.O,..., :t(1.+:{ 7.1)0 

350. 2.01 7-J-.ll.-J-. :0.1 s: 23.7--1· .'.2 I.tu 7.21) 
5D1 .fi 2.19 7--l·G.4' 

~:~~1 
~4./(1 2 . ....;.s2i 7.no 

633.fl 2.:3-1- z:>~·~i 24.9::_~ :!U.00: S.0.J. 
G.J..J.. ~:g~: I..!-_..~): 3.23 2.J..Pl ~8.01 i ~). 1 () 
li-1,,J., 70+.~! 3.48 24.;>:{ 2~.fl21 .'<.9& 
0-H. 2.571 04·8.fl' 3.76 :.::·o.r)D .'.2-L0:..!110.70 
:~+-i..~> 2.1 () G~H.3'. 3.95· 20.0:; 2;1··t~i :-6~ 

1 . .J.2 4G.J..1 i 3.G7 l G.;""")G 1 J . .., ... i '.3~ 
.711 QG.1 '. 3.'.!:-! 3.07 3.58,19.83 

•••••••• 1 20~-~~) 0-107.t ~.·I·::! ~()fl~ 1.1. 1 :!~f .. t .. {1()~ .'<.! . .J. 
--------· ---------



r 

IJate 

I )ec. l f) 

Pee. 17 .. 
Ilec. 1 :S 
L>ec. 19 
11ec. ~11 

I ice. ::?1 
I •cc. :!2 

l:\\'ESTIGATIO:\ I'.\/ :\111.1..: l'IWIJUCTIO.'i. 

LY!ll.\. 

Daily Record for Week-Dec. 16-22, 1895. 

I P.M. 
,---~P~e-r--~,--·-p~-;:----. 

i ~!ilk :cent., Fat I ;\!ilk 'Cent.. Fat i Milk 
Fat: . I Fat j I 

·········/ 21.'.ll-;i]~:j:---:-72 HU!' 3.5 .64 39.5 

:::::::::::) ~.~:~) ~~:~ :~~ ~.~:4 ~:~· :~ii ~~:~ 

1

1 !1.4 :L4 .fl6 18. 3.5 .63 37.4 ::::: '.!<ul 3. .61 1n.2 :i.4 .6.'; 39.6 

i~:i L :~~ ~~:~1 ~:~ :~.1• ~~:A 
---1 ... -::-~i~.-:-::1~~.1:!67:0 

A.M. Total 

Per 
1

Cent. F:it Butter 
Fat 
3.4+1 1.36[ 1 .. -.9 

g~ ~:i~I ~:~~ 
3.4G l.:.?~1) 1.51 
8.1~ 1-~~:1 1.-1-'i 
3.1v l ---1 1.4~ 
3·45 1.Cl3i 1 .. >:> 

3:3+ 1'<.!•1110x0-

Record for the Four Weeks-Dec. 16-22, 1895; Feb, 10-16, April 20-26, 
Aug. 3-9, 1896 . 

. ---------------------- ---- ·--·---------

Date 

!lee. 1 G-2!2 
Feb. 10-1G .... . 
April 20-26 ... . 
:\ug. 3-0 ....... . 

j Feed I _____ __________ Lh~. Per 

Cost of ICent. 
j Hay Grain; En~ilagc. Milk Fat 

.JG. I !l~. 
63. :112. 
(): ~ . 1 11 ') 

' 21: 

Cents/ : 
140 I :>2.1 267.0 
161. ' 6+.3j233 5; 
140. !i~.f1'!99.1 

Pnst11re 38.~1 135.6 

8.841 
3.0!l 
3.43 
:1.97 

: / Cost 
fl lb Cost 

Fat Butterl~utt .~of 1 lb. 
Fat< Butter 

".91 
7.22 
fi.82' 
5.39: 

10.40 
. ..... 42 
7.96 
fi.29' 

Cents i C<:nts 
5.k3 : G.00 
8.90 7.fi~. 
9.18 7.Sn 
7.10 •>.08 

Record for Period of Lactation Arranged in Periods of Four Weeks' 
Duration. 

Period 

I 
1 '..!'..!i.G ::~)9. .. '..!f12. -1·-I-.'- . 
:-i 25:!. -1·~·8. 
·L '..:.)'.!. 1 .1.1.s. 
:i. ~52. :1.1.-.;. 
n. ..... 90.5 1 ~0~. 

i)70.5 
Ii j. i.. 
!i-l·-k 
f),"'11 
560. 
17:-). 1 Pasture 

: Pasture 
1 

Pasture 
: Pasture 

Corn Fod. 1 

1-1-0. 'P:-tsturr 

Lh~. 
of 

Milk 

co,t Per 
.cent. Fat Butter 1 lb. of 

Fat 

I 
::.27 
2.9~J 
:;.10J 

g:~~j 
:L+9I 
::_45 
:L 77 
:L!H; 

:~:L :.!ll ;~,...,_,.._,n 

:~1 .. -..2 :~7.1'.2 
28.4::1 :::i. 1 Ii 
'..!7.2 ..... :n ...... :: 
2~.18 :;'.!.~."-; 
2!1. 70 a-t-..G;) 
2D.1 fi ~~+.02. 
26.0:·! :~O.~Vi· 
22.GO 2C.:l7 

+.:·~!} _] ~_:__~)~] 22.!l:i 
:~.1-4 '.276.1::!:::.!'..!.l!"i 

Hutter 

Cents 
[j_.1.n 
1;,+7 
7. ';';) 
7. ~l'.2 
7.fiO 
:) .1 ~' 
·i-.'..!(i 
·4·. 71 
5.6~) 

G ...... O 
G.' 1~1 

.· 

.. 



.. 

.. 
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OLIYE. 

Daily Record for Week-Oct 28-Nov 3, 1895. 

l~e:r ;--1-- I:.:1- F~-t·-1 l'e~-otal 
I Milk ,cent.: Fat '.'<!ilk Cent.· .. Milk 'cent. Fat Butter 
I ! Fat! Fat ' Fat 

Date 

Oct. 28 .. . ··········! 13.6 3.6 I 83 - .\:)1-1 1.1-1-
Oct. ~9 .. .. ····i 12.8 <J:. t..8 1.IJ--t-. 1.~1 

.. .......... 1 15.~ 3.8 ~'' 1.1D 1.~~9 
. ..••••• j 12.1 4. )7 J .(10 1.21 

Oct. ~o ..... . 
Oct. :ll 

:: ::: :::::::1 i~:~ t~ . ~g 1 u~ ~:g~ 
····--115.il 4.7 . 281 1.2S 1.49 

:\ov. J ... . 
NOY. 2 .. . 
NO\', 3 .. 

. ~!~~-'-.. -. - 211-s.41,1-gj.i11-
----- ------~- ·---------

Record for the Four Weeks-Oct. 28-Nov. 3, 1895; Jan. 20-26, April 20-!26, 
July 20-26, 1896. 

-- ~a~:--- :-_---~~--F~e~'-1 ---1Costli~o-bf-s.-iC~;T:at ·::t_c_r_,o_J_Jt1!·~ off~(, 
________ I Hay;Grain! Roots l\lilk 1 Fat I I Fat 

1
Duttn 

Oct. 28-'.':oy. 3: 56. 

jun. 2u.2n. 
.\pr. 20-21) 
July :.!0-2G .. 

····, -1-9. 
52.S 

56. 

84. 
84. 
14. 

Cents! I I Cents I Cents 
56. 31.7

1
19~•.6 • :1.79 I :i.2+ 

E~~ib~ge 4-1-.8 191.9 G.o:J i 5.1U 
119. ..J.8.9!1-t.7.2 7.,-.:11 fl.GI 

Pa.,.ture. B0.7!118.n 3.71 4.SH 

4.21 ! -- ·()I 9.811 

3.86! 7.-1-Ui S.G3 
4.271 G.28 7.33 
4.58: 5 37 G.27 

Record for Period of Lactation Arranged in Periods of Four Weeks' 
Duration. 

- - ------ - ---------- ------------ ------. -- -------- -----~ 
Cusi-Feed Lb'. Per 

Period Cost of Cent. Fat I3u L tcr 1 lh. of H-;-y-· 1nr~in I En.sila~e ' !{oats-- ?vi ilk Fat Butter 
- ----------

bs I i I CllllS 
:281. 77. 1-J. u . $1 8-1-7.1 4.16 26.~15 :-a .-1-+ 4-.11 

" ...... 119G. 3'.22. 427. ] . 711 8! I -!-.fl R .. '-'2 3<1.71 :{5.~:-{ .J.. 77 
Cl ilDG. ~:-~ () 4-7G. 1.79 ..... 1 ( 1.9 :'1.Gfi '.29.67 :-~4.G!.! ;).1 7 
4. lrnG 83tl 47(-J. 1.84-i 7:):2.7 8_7;;; 28.-1<-~ :~:-{.1 7 ;:i.5G 
fl ...... l19fl. ::~ :-3 f). ! 4-7H. 1.93' G5'.2.'.2 ~L9:; :.!.).():.! ~~l_ ..... g 6 .f..(} 
6. ..... 12111. 33G . 476 . 1.95' 579.n 1 3.93 ~1:~~1 27.21 7 .1 7 
7. .. · 12 ,~"· - ' 3~G. 471). 1.951 G7D.S 4.27 28.91 G. 7fi 

·" ..... I -"·"· 8G. :2-l. Pasture 1.121 G'.25.!..! 1 4.ll8 ~f).51, 2~). 76 ~.-;G 
9. ..... fl(). Pa~turc 

1.281 
;)33.7 4 ()~) 21.81 '.25.-1-5 -1- :--. :~ 

1 I). 

:::::1:: .... 
56. Pa~tnre 1.28 -J..q7_01 4.-1-11 21 A·'.!I 2.:t-.9~l 4 .D:.! 

11 Sfi. Corn Pod. Pasture 1.23 371.4i 4-.S::! 1 7. ~H 'i :!ll_Sq .>.SH 
12 42. 1 t );-,. Pa.stnre .81): lf.11.G 5 ()j s.11 1 ~) . -1- () i'.·1·6 

I~~. - - - ------
t .-.;:.ll8l70!15 .l 4-.111) ~S4.~:: :-;:~1 j)() 3.-t-G 

---------



r 
-~32 l'.'!VESTIGATION IN MILK PRODUCTION. 

QlllllEE. 

Daily Record for Week-Oct. 7-13, 1895. 

natc 
1 Mil:f~~~~;-Fat IMilk:~;,(/-Fat-11 

Milk jc~;~t:atlButler 
: Fae : : Fat 1 Fat I 

1)<t. 7 ................. I 1:!. 4.3 .52 112. - -4~-- -.49--:i~----UTi.oi--1.18 
Oct. s ............ I 13.6 4. .54 112.9 4. .5L !<6.5 3.96 1.05 1.23 

:s~t !;:::::·:::.:::::.::::, g:1 L :~t ~t4 u :~~ ~u tig 1:g~ u~ 
Oct. 11 .................. I lil.1 il.7 .48 12.4 5.9 .73 25.5 4.75 1.21 1.41 
l)ct.12 """ .. " ... '14.4 3.9 .GG '12.G 4.3 .54 26.9 I 4.0911.10 1.28 

<kt.1c. ............. ~ .. :i.··I:!··· .-.·.3 ... ~.-.... ·.4 .. u.· .. I' J:!.5 -~~ .49_ 26.]. __ 3.64 _:95 ...2.-.~ 
........ "" .... 178,3 I 4.10'7.:ll I 8.53 

Record for the Four Weeks-Oct. 7-13, 1895; Jan. 13-19, April 13-19, July 
13-19, 1896. 

Oct. 7-13 ...... 

Feed 

! Hay!Grain! 
i : I 

42. 84 .. 

Cost of l'ent.: Fat Butter ~\~1?· ofl lb. 

I I 

Lbs. I Per · I I Cost I Cost 
Roots Milk Fat: I ;;Elter Bulter 

Centsi 1 I I I Cents: Cents 
49. 39.51178.3 4.10, 7.31. 8.53 5.41 :_' 4.63 

: Ensilage I 1 1 

\)8, i 140. ~2-~ i1 ~()·~I 3.22: 3.811 6.78 I 8.97 ' 7.69 

i~: .'.~~~~re _ ~H~ ~_UJ UQi 1:tll ~:~~ 1 ~:~~ I ~:~~ 
ran. 13-1 0..... ;)(), 
Apr.13-19 .... SG . 
. J~y 1:_~.1~_ ---

Record for Period of Lactation Arranged in Periode of Four Weeks' 
Duration. 

I'eriod 1 

Feed 

...... ,)_!<~::_ I <; ra in I Roots 

1.. .... :HlG. 
2 ...... 1 106. 
~, ....• ! !!13.~ 
.1 ........ ::!2.J.. 
:). :22-1-. 
(). .. ... ,'2'2-L 

~::: : !i~t I 

11 . " ' 
10. . 1 · . ! 
~ .... :[ 

' :13n. 
;{22.: 
:~ 71 _: ··-· 
~{~12 ............... ·-· 

:n1'.2 . ................ . 
:tf)!!. 
:t~7. 

. . . . . . . . . . . i 
Pasture 
Pasture 
Pa .. tnre 
Pasture 
Pasture .... 

P·er 
Cent. 
Fat 

, Cu st 
Fat i Butter 1 Iii. of 

t • Butter 

. ~~· 
" 

·;, 

:.· 

;J 
~I , 

,_,I·' f • 

-,~ 
r , .. 



..... . 
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SHORTIE. 

Daily Record for Week-Sept. 9-15, 1895. 

I ... ToM> I A.M. I P.M. 

Milk ic;~t·I Fat 

lJale ! Per 
Milk ICent.1 Fat! Butter 

' Fat 1 

Sept. 9 ....... :~.- .. -:~·... 8.2 4. 1 .3 
Sept. 10.................. 6.5 3.2 .2 
"ept. 11.................. 7. L 3.3 .2 

3 
l 
3 

I 
5.5 4.4 
7.2 3.7 
6.9 4. 

.24 13.7 4.16 .fl7 .07 

.27 13.7 3.fiO .48 .56 

.28 14.0 3.64 .51 .60 
Sept. 12....... ... .. ...... 7. L 3.8 .2 7 5.8 3.5 .20 12.9 3.64 .47 .54 

6 Sept. 13......... 6.5 4. .2 
Sept. 14....... .. .. ...... 5.5 3.6 .. , ·o 

6. 3.6 
5.2 3.9 

.22 12.fi il.><4 .48 .56 

.:w 10.7 3 74 .40 .47 
Sept. 15... _7_.5 __ 3_.4 ___ .2_ 6 4 fi 3.3 .lfi 12.0 3.42 .41 .48 

..... l~i~ ~. 89.5 -3:71 3:-32 ·3:37 -

Record for the Four Weeks-Sept. 9-15, Dec. 9-15, 1895; March 9-15, 
June 8-14, 1896. 

IJa te ' I Feerll lcostl L~l" 1c~~~ I Fat 1Butterl1u~1})of~~~. 
; Hay Grain, F<;~~~r Milk Fat· Fat j Butter 

I i I ICentsl I i .,! j Cen;:_s I Cents 
Sept. 9-15 ...... 

1 

21. jl 35. 119. 20.5 I 89.5 1 3.71 i, 3.3-I' 3.87 I 6.l 1 I 5.29 
Ensilage I 

Dec. 9-lfi ....... 42 .. , 
6
70

0 
.. 
9

1 98 ~1 .. 
5 

1,337.~,·.41 ·
1
· ~,:l,-.· 371,, 4

4 
.. 47 ~.- 3.76j 4.39 9.95 11'.52 

Mar. 9-15 ...... 1

1 

35. , a 3.74 4.36 I 9.37 S.04 
lune 8-14 ............. ~. _1_4_.~l _P_a_s_t_u_r_e.c__2_2_.3..cj_9_-_1_.4~[ _4_._7_7~,_4_._6_5--'!_5_4_3~_4_8_0~1_4_._1_1_ 

Record for Period of Lactation Arranged in Periods of Four Weeks' 
Duration. 

------------------·----------- -

i Feed Lbs. Per ! Cost 
Period 1_ _ _ ______________ Cost. of Cent.: Fat iButter'111J.of 
___ ,_l_l_ay !Grain[Corn Fod.[ Roots l\lilk Fat i ! i Butter 

I 
, Cents 

L ... ig~: i~~: .... ~~~: ..... ·· 140: .. ·· $ :~~ ~3~:g 1 ~.:~~ it~~ i3:i~ ~:g1 
Erniilage j 

3 ...... ,L-.+. 217. 1:~3. I 70. I 1.13 301.0 +.22 I 12.70, 1+.82 7.62 

5
4·.·.· .. ·.·· .. ·'ii'~~-;.5 ~3'Sol.~_1.. 399. . ............. 

1 
1.'>0I :~33.9 +.40, 1:.~H: 17.t+' -''.75 

n 43-1-. . ............. , 1.G4, 3+9,.'<. 4.-1-6, 1:>.::i9 1 18.1 ~ 9.02 
~-··. ·j1GT.3 ~~~-- 4 1 12.n 1··············11.58 :~'.2s.r; 1 4.fiG 14.97, 17..t-7 9.04 

8
1 ... · .. ·.·.il1~;>1 .. G ;4~_q·.G•,1 360.5 ............ 1.441 301.5 4.7:! 14.2+1 16.Gl 8.G7 

• - ~ 350.0 I ........... 1.40 2DS.0' 3.11 I 15 '..!3, 17.77 7.SS 
9 ....... , 122. :20G.7 283.5 I Pasture: 1.32 3:·H).3 1 4.DR 116 ~ill 19.71 fi.70 

i?~·J;~J:::::::::! 1 ~~: ············· .. Pasture I .80 414.61 4.49 18.GO 21.70 3.69 
1 ___ . ·_:_:_···"._:·_::____-·ll~~~ture I 2._1_7 _Q3G.2 5.~ 35 fl2

1
_41.4+ 5.24 

. ... ... . . .. . ......... 14 7G +non 3 4.G.) 1 ~n.221~11.2n G.79 
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SWEE'l' BRIAR. 

Daily Record for Week-Oct. 7-13. 1895. 
·------ - - ------ ----------

Date 

A. M. P. l\I. Total 

Per I Per ' Per 
i\lilk Cent.' Fat . ' Fat i\lilk Cent. Fat Butler · i\l1lk Cent. 

Fat ' I I Fat Fat 
- - -3.73: .82 i i:i:j 3.1 .38 9.6 .J..6 . .J..J. 

I 
:.:!:.!.O .VG 

--1-J) .53 1 ti. 4.8 .48 :21 5 i-.70 1.01 .1.'l 

n~1 6.4 .S:> 11. 6.3 .61) i 24.3 fi.84-i 1.54· .Sii 
I 6.3 .81 11.5 4.8 .55 

I 

24.4 :>.57, 1.36 1.5H 
I 14.6! 6.8 .99 I 12. -1-.3 .52 26.6 5.68' 1.51 1.7() 

. . . . . . . . I 1-l-.Gi 4.5 .65 I ] 3.-1- 4.8 .6.J. :l7.D 4.62' 1.29 1.!'i 1 

........ 1 f\. I 4.6 .69· I 13.:l 4.:i .60 28.3 4.56 1 1.29 l .51 

........ 1.: ... ~ .. ----
! 
--~- ------

I ·--~--~-~!1-;5-.60 .).O.J, 8.82 ........ ....... ...... .. 1 (). :..! ~) 

'h.:t. 7 
Oct. 8 .. . 
fkt. 0 ....... . 
Uct. 10 ........ . 
(Jct. 11 .. .. 
( )l't. 1 :! .. . 
Oct. 13 ...... .. 

Record for the Four Weeks-Oct. 7-13, 1895; Jan. 6-12, April 6-12. July 
6-12, 1896. 

Date 

(kt. 7-13 

Feed I . 
: Lb~. 1 Per 1 Cost! of ,cent., 

I-lay Grain Roots '~I ilk 
1

• Fat 
I i 

I 
' CoH L' t 

, 'of11h. us 
Fat: Butter~ Butter of 1 11'. 

I i Fat Buttt·r 
! 

Cl..'.nts 
3. ~1-4-42. 84. iU. 1c~:~t~ 17-~ 111-~~-~-~-82 -:_-2_D_:_C-~e--~~ 

Jan. 6-12.. 6:,. 112. 161. .>9.5i184-.G 4-.7SI 8.83 111.30' 6.73 
En<ilage I I I I 

Apr.f'-12 ....... 
1 

63. 112 161. I 64-.31.J..J.1 f>.20 7.5n 8.75 S.57 
;1., I 

7 .:-~;I 
t).f 1.i .l u 1 y 6-12.. --~--.. -'-' _P __ a_s_t_r_1 r_e--'-1 _3_.,_4 ___ 8_' 3_ . .J._:__s_. 1_7._1 _4_.c.3_1 __ 5_._, _13_ 7 .115 

Record for Period of Lactation Arranged in Periods of Four Weeks' 
Duration. 

Feed 

1-~nots 

1.. .... h1:i. ! :ws 2.-10. 

L::::i~~¥:~i 357. 1-111. 
4.1 :::. 

;-······1;;~~- ~ +:~-! .. 

(~::::::: 1 2~2: 
44-8. 

i 4-4-8. 
7 ..... 252. i 4-48. 
s ....... :zon.5! 31)2 
~l .. . . . . . . . . . ! 1)3. 

1 ( ,.,, ... ..•• ,. ... i 28. 
11.. ..... .... I 
12 

I 

Cost 
i -l~nSil~gc 

--------

$1 .G4 
1 .SD 
2.1 n' 
2.:-1fl 

" f)tl 

2.57 
2.57 
2.3n 
1.2S 

i·~~I ·--1 
.fili 

Lbs. Per 
nf 

1
Cent. 

!Vlilk I Fat 

1'93.G 4-.f.9 
j()~ .; 4 . .-17 
7~lD.H 4.8\) 
7·1-2.l'i 4./;j 
7+11.1 4-.92 
li.Sl"i.0 +.9~ 
n:n.9 .J..\J\) 
4-71<~ .J.13 
377.IJ 4.72 
350.8 4.~D 
:~o:i.4 ;l,:!B 
1~0.1 .1.+.1 

22.~~5 1 (;53+.71-4 .. -81~ 

Fat 

:!7.22 
~)4·~1.-, 

:.j7.l'.2 
:~.-1.'.2+ 
::~11.4(1 

3:~.7S 
31.llil 
:!+.1n 
17.84 
17.14-
1ti.97 

Ii .. -,+ 
:317.~~' 

Cost -
Hutter 1 11•. ul 

Butter 
Cc:nts 

31.71'i 4 ....... -. 
411.77 4.l'i.t. 
43.:11 .""1.I JI) 

4-1.11, .-•.. -1B 
42.47 ,-,_~~· 

3D.41 li . .-1:! 
3(i.20 7.1 fl 
2>'.1 \j· R.:~7 
'..,!11,81 ti.1.-1 
!2!J.00 1; tj() 

18.ii3 11 .• -:.:i 
7.li~ 7.H!J 

~~/( 1.2~1 li.4)4. 

• 

,, . 

( 
~ f 
r I ~ ' ; 

• ,. I~( 

'(J~ 
r •. 
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Date 

Oct. , ... 
Oct. s 
Oct. ~• .... 
Oct. 10 .. 
Oct. 11 
Oct.1:.! .. 
Oct. 1 :: .. 

TOPSY. 

Daily Record for Week-Oct. 7-13, 1895. 

I 
I -~e:1 I lj I :e:1. p:~obl 

:\I ilk !Cent. Fat Milk Cent.' Fat Milk ,Cent. Fat ; Bn tter 
, i Fat ! Fat I I Fat • _' __ _ 

2 i. 15.2 i.ou 1 11 :; =~ .. > 1 .n 1 3S .. ) I 4 .4:2 1. 10 1. as 
:20.n 4.7 .u7 1 17. 4. I .6s :~7.G + :~u 1.n.> 1.u:~ 
20.7 4.2 .S7 I 17.7 4.3 I .76 38.-!- I±.'.'..!+ 1 G:3 1.90 
:.!O.Gj -l,.3 .s(J I 17.9 4.4 .7\l 3S.5 4 :lG 1.Gs 1.\JG 
2fl. 4.3 .~6 I 17.G 3.7 I .6:l 37.G I 4.02 l .. -11 1.7G 
22 2: -!.. .RD .

1

1s.2 4.3 .78 40 4 I 4.13 1 fi7 1.n.1 

~1==·1-~D 71~ ~. ~:~ ~ 1}·~~ 
Record for the Four Weeks-Oct. 7-13, 1895; Jan. 6-12, April 6-12, Aug. 

3-9, 1896. 

Feed 

Cost ot~· Ce7,~ Fat Butt~r of l lb.'nr 1 lb. Date 
Hay Grain Roots 

I 
I 

Lb I p I I Cost ! Cost 

I _ :\lilk I Fat I B~;~eri Bntter 
-~~~~~~'-~~~~~~~~-,Cents ~~~~-

Oct. 7-l:L .)fl. [ 9.~. .~-!.. ', 48.5 271. 4.2+ 11.48'13.:~9 ~~~~s ~~~~s 
Jan. fi-1:2.. ~lt. ,1Gl. :2:-{t. I 8:>.;l :~:24.:-:t :LH~l, ll.9S!1~L9S 7.14 tl.12 
Apr. G-1 :!....... :-:-4. 1 140. 20~L I ~t.:~ 2~-1.il 1 :·).~HJ 11.12112.97 7.:-: L ~ fi.:.!7 
Au~. : ) -~ 1. __ . _____ -~ ~-'- __ P_a_st_n_re_· _, _;_}~*-.!_"!- 7 ~-~~ ~ 4_:~-~ __ 1_>._o ~---'_ .t_I :.._• _s~~ .7. 1 _~ __ 

Record for Period of Lactation Arranged in Periods of Four Weeks' 
Duration. 

Periud 

2 .. 

4 

fi .... 

!• 
10 .. . 
11 ..... . 
]" 

Feed _____ 'Cost 
Per 

Cent. Fat 
H:ly 1C~~~!.~J... . .!.~~ots _iEn~ilal.!e 

Lh~. 

of 
;\filk Fat 

Cost 
Butter 1 lh. of 

llutter 

:··:f)-t .. 
:-:+::. 
:-:::G. 
:i:in. 
:!Dt1. 

:~ii+. 

1 ~Hi. 
.-,u.-) .............. 1 

li.J..J,.• 
1)11:!.i 
,-,,, i.I 
.ll)O.! 
..J..1>:.!. ! Pasture 
1:HLli Pasture 

·'-'+. Pasture 
91. I Pasture 

1 O."i. I Pasture 
------ I -- --

:22-1--. 
~.-,n .. -1 

~1:2-l-. 
. ....;n1. 
83::. 
St 2. 
ll.12 .. 1 

.!$'-'·"'-'! I I I Cent" fJ()-1 .. 0 :Lu.-.. : 3.).~!'.I --1-2.QO 4.Sl 

I 

:2.2 . ....;' ]tJS."'.7i :~ . .-..~l i 4'...!.B.-, .J.~1.4-1 -J .. til 
3.1G1 1219.3

1

3.7214:>.+1 :;::""" .-•.!•c 
I :L-1-'.! 122:L3 3.67 4-1-.~HI .-):!.:).-... ll .. -1:) 

I :;.::61 11."i.-),O 3.811 -l.2 .. ,,-, I 4~1.~Hli li.7:.! 
I :L35· 11.:-1-1-.-i.: B.ns 42.11). 4~1.1u n.,-..;o 

I

I 3.:.!.•r 11 ;;::.ti 3.:i4 40. 7!1 I ~z. ·.:·'s"I n.:-;:: 
:~.<11 1 111-i.11.1 3.91, 4ll.7t1 ~ "i' n.~J4 

]1_.~_1 -1• I Ht 7.n :~.79 : 34.7~1 ! 40 .. )~1! ..i •. n1 
833,{) :1.83 :~1.~1+ I :t7.:!t)' ;i.1:-~' 

1.(14! 722.3 4.3:l 31.2!1, ::c .. -.i I :i.:11 
·I ~.!HJ ___ 314.:l _4.14 13.02 _ l:i.l!J ~:lc..'!_P 
.1~~1 .. -l() 11 /'.21;.'.2, :·:.Sl -1--1-t;.1 ~I ,-l:.!(1.,-dil lf.(l!j 



416 1:--1\'ESTIGATION IN MILK l'IWDUCTIU:'\ 

The follo\\'ing table gives a summary of the record of 
the CO\\'S during the period of lactation. It \\'ill be noticed 
that the three grade shorthorn cows Fairy, Ida and 
Shortie \\'ere in milk more than a ye::ir, \\'hich wm; caused 
hy a delay in breeding to ha \'e them come fresh later in the 
season and some difficulty was experienced in getting them 
in calf. Under normal conditions their lactation \\'Ould not 
have run more than ten periods of four weeks each. 
I>uchess' record does not g'ive her yield for the full period of 
lactation, for the reason that she was not in the station 
henl when she came in, and making a long journey in a car 
without being milked caused her to shrink and 111ake a 
poorer record than she would have done had she dropped 
her calf at the station. 

TABLE LXXIV.-Giving Cost of Feed, Yield of Milk and Butter and Cost 
of a Pound of Butter During Period of Lactation. 

----- -------. ------ ·--· ·--- ---------- -------·--
I 

' 1n :--1i1k I Cost of Milk I Butter co,t of 
.'."A:\JE Breed 

\Vccks 1 Feed Lbs. Lbs. 1 Lb. 
I Butter 
I 
------- ----- - --·---·---

Grade Shorthorn .. i !$1 D 03 
Cents 

!:elk .............. 40 6004 ' 274 G.84 
c()tlntcss .. Holstein. I 3() 22.0G Dtitl~ 28() 7.71 
Dnche~s .. Jer::-ey ...... ......... 44 17.;,8 536.j. 313 5.70 
Ethel. ..... ............ Gra<le ~hurthorn .. ' 40 16.54 4078 1 !I() 8.44 
Fairv ...... ......... c~rade Shurthorn .. i 68 2H.15 8.i.48 I 382 6.85 
Fort-unc .... ......... Jersey .................... : 44 l D 73 8346 ' 450 4 38 
II ouston ... ......... Jerscy-~ucrn .... ey .... .j.>; 20.09 87D7 512 ~-LH2 
lda ....... c;rade Shorthorn .. ()() 24.42 7H4D ' 337 7.24 
Ligg-ctta Grade Shorthorn .. I 40 2U.!'iQ 61117 ! 244 ".44 
Lydia .. Swiss .. .................. 40 1 n.fi2 8031) :122 G.tlD 
Olive ... Grade 9ueruscy .... i 48 ] 8.08 70115 3:~t 6.45 
Quidce .... Hol:--tc1n ...... ......... 1 4!< 211.42 GG.~2 278 7.31 
Shortie. ............. Native .................. 1 52 14.76 4006 217 6 7D 
Sweet Briar .. 1:11l'T11SL-'\0 

•••••• ........ 48 2:!.35 6~3.i. 370 n.o4 
Topsy Grade I-Ioblein ..... 48 :-ll.56 11726 520 6 06 

-------·-

I~!:,'.~·~ . ·:::::::::::::::::.::::::::::::::::: :~1.~:~~ ... ;10~~1~ I 5033 
335 6.2 

The table shows a fairly satisfactory yield for thl' hercl 
as a whole, being on an aYcrage 7,247 pounds of milk and 
335 pounds of butter per cow, but in comparing the records 
of different cows a great variation is shown both as to the 
cost and amount of butter produced, the yield ranging from 
] !1G by the ,grnde l'horthorn Ethel to 520 pounrll' by the 
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RECORD OF COWS DURING PEIHOLl OF LACTATIO.'.\. +a7 

grade Holstein Topsy, and the range in cost from 8.i± cents 
per pound to 3.92 cents, and a ven1ging 6.2 cents for the 
whole herd. The cost to produce a pound of butter was low 
because the food stuffs \Vere exceptionally cheap and also 
because the ration used was selected from food providing 
protein at lowest cost. Bran cost $6.50 per ton, oil meal 
$14 c!m1 hay $3, while oats were 14 cents per bushel and 
barley 1 G cents. Unfortunately such low prices very seldom 
obtoin, and to ascertain what might be expected from the 
diftercnt cows when feed stuffs are 50 per cent. higher, mak
ing bran cost $9.75 per ton, oil meal $21, hay $+.50, barley 
24 cents per bushel, 02.ts 21 cents, and what little other feed 
they received at the same rate,-the following table is sub
mitted: 

TABLE LXXV.-Showing Net Return from Each Cow. 

-- -----------····------

Co't of I Milk Butter ! :>:ct 
Breed I I Feetl LIJs. I~~~-J Return 

~.\'.\1 E 

i I I 
Ethel. .................... J Gra~e Shorthorn ........ '$2-1..81 4078 186 $ 9.92 
Shortic ..................... Nat1ve ......................... I lR.88 8870 175 11.78 
Liggctta ................ 1 Grade Sl10rthorn ........ 30.88 1 6107 244. 13 73 
Ida ............. ···············! Grade Shurthorn........ 2~.15 5666 2-t·! 15.fi7 
Fairv......... . ........... Gr:idc Shorthorn ........ 1 :!6 37 5:!37 243 J0.95 
Qllld-c:e... . ..... 1 Hol.,.tein ...................... : 30.63 ! 66fi2 279 1 9.95 
Belle ......................... 1 Grade :'hurthorn ....... : 28.54 61104, 27+ 120 44 

g~~;;L~~:.~······· ... ······ \ 1!~~~~.~~~'.::··::··:::::···:::::: 1 

~~·~~ I g~~! ~i~ I ~~-~~ 
~~.~~-~~··B~·i·~·u-.. . b~~~~~~·~·,·::::::::::: ::~··:·::I ~~:~~ , ~~~~ ~~5 ~~·66 
O~in.•.......... ~1ade G-uernsey .......... 

1 
27.12 I 7005 3'~l 31 81 

Topsy....... Grade Holstein ........... : 47.~4 lk~;66 54 ~~) 44~-~~ p,,rtune ler:--ev .......................... 1 29.;1~) .._, 'J._, 

Houston.. )·~rse~·-t;uernsey .......... : 30.13 S707 512 I fiS 33 
Duchess 4-th Jcrst:y .......................... 

1

. 25.72 7U14 
1 

4-03 58.73 
_1 ____ 1 _____ L __ _ 

I 11 calculating the net return the cows are credited with 
15 cents per pound for butter and 15 cents per 100 pounds 
of skim milk. These ya]uations are not exactly correct, be
cause dairnnen as a rule do not rccci\·e a net return of 15 
cents for their butter taking the year through, and skim milk 
is only yaluablc in proportion t.o the solids it contains. The 
\Valer in milk yaries greatly with different breeds and differ
ent cows, anrl lws no feeding· \•alne. Tn colcnlating the net 



INVESTIGATION IN MILK l'RODUCTION. 

return from the cows Ida, Fairy and Shortie, we rnllst take 
into consideration that they were charged for foed ancl 
credited for milk and butter produced during -±0 weeks only. 
For under normal conditions such cows scarcely eyer remain 
in milk more than that time, anc1 they would hardly ha\·e 
gi\·eu milk that long hacl they been brecl to come in [t t the 
same time the year following. The record of Dllchess for 
the first year that ~he was in the herd during a full period of 
lactation is added to the bottom of the table to show what 
she did under normal conditions She, however, was in milk 
;t whole year and gave;) 18 pounds of butter, but her record 
c<wers .J.S weeks 011ly, the time that she \VOnld han re
mained in milk had she been due to calve a vear from the 
time she came in. 

The following table is ginn to sho\v what the net re
turn from the difterent cows would have been had the feed 
been comparati\·ely high, say, bran $11.37 per ton, oil meal 
$2-±.50, hay $5.25, oats 2-.PI:! cents, barley 28- cents, and 
other feed in proportion. These prices are not unusual, and 
farmers should know what may reasonably be expected 
from CO\YS under such conditions: 

TABLE_LXXVI.-Showing Net Retu1·n from Each Cow when Feed is Com
paratively High. 

:-/Al\IE 

Ethel. ... 
Llgg-etta .. 
Shorti~ ... . 
Ida ...... . 
Fairy .. . 
Belk .. . 
Uuidcc 
Conntcs~ ... . 
Duchess .... . 
Lvdia ................... . 
S\vcet Briar .. . 
OliYc .. 
Topsy ..... 
Fortune .. 
Houston .. 
DudH:ss 4-tll .. 

-------------- ---- -- --

Br::1·-~1Cos~~~-l\Iilk--1Bu~t:-1~~;--
Feed 

1 

Lbs. Lbs. '. Return 
___ I _______ I--·--

I 

Grade Sl1orthorn .. ,$28.!l t 4071' 1 ~·n $ 5.81 
C1·a~lc Shorthorn ........ ! 3<>.02 6107 244 :--i.5~J 
Native ...... ···················[ 22.02 3370 175 ,, ()5 
Grude Shorth:)r11 ........ 

1 32.84 5GG6 242 1:.!.7~t 
Crc::ule Shorthorn ....... : 30.7{) 5237 243 l 2.5fi Grade Sh()rthorn ....... I 33.2U (i004 274 15 f"i ~I 
I-I olstci11 a5.73 GG52 2'i ~I 14.~5 
Hol~tt.:in. •••••••••••• 1 38.58 U(Hi-t. :.!Sn 17.jJ-;" 
fcr.sl'Y .. 31.30 !j311+ 313 !._!2,fi~I ·swisS ..... I 34.33 800•1 30•> 24-.5:! c;ucrnsey ..... 3!1.10 1;534 370 25.02 Grade r;uernscy 31.64 70!J5 331 ~7.2!1 t.radc Holstein fi5.23 1172G 5211 :~·"'.2~i Jersey ......... 34.02 !<:~4<; 450 44.02 

Jersey-GtH:rnse-y . ...... 35.15 87~17 51:! f>3.3J 
Jcr~ey .. 3().00 7~114. 4~•3 54-.4-S . ···1 ' 

-~~---------

), 

. 1 

Y· I 

• i 
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It will be seen from the alrnYe table that there is a great 
difference in the net return rna<le from the different cows, 
anc1 tlwt some of the cows would bring in less than the cost 
of keeping under conditions generally obtaining on the farm. 

The cows received a balanced ration, were ted ancl 
milked regularly and comfortably housed, and yet one 
cow in the herd earned $6.09 more than the combined net 
return from five others. \¥hen one CO\V will earn enough 
more than another to buy with the surplus a steer reacly 
for the block, the question as to the value of the calf for 
meat production becomes insignificant. The true dairyman, 
leccling and milking dairy type cows. should have little con
cern as to the supply or demand for steers as feeders; for 
he can \Yell afford to let those who do not care to bother 
with milking supply that demand from CO\VS like the first 
six lister] in the table . 

TABLE LXXVII.-Cows Having a Tendency to Lay on Flesh. 

Dutter 
Lbs. 

Co~t of 
1 lb. 
Butter 

Net 
Return 

I I Cents 
Etht'l. .............. Grade Shorthorn.!$28 ~14 407S 1 ~)(i 14.lri $5.81 
Liggctta.. l;radc Shorthorn.~ 31).tl2 nto7 244 II 14.7() S.5U 
~h·>rtit'.. Native .................. 1 22.02 H370 175 • 12.58 ELil5 
Ida.. Grade Shorthorn.I :12 ~4 51;nt) 24-2 13.~14 12.7H 
l'-'airY... Grade Shorthorn.j 30.7H 5'.!37 243 12 1)£) 12 .. -i1i 
Belk-.. Grad~ ShorthonL

1 
33.2U fi004 274 I 12.1--1- 1s.n~1 

A \Tra.~c.. w~U- 50-17 22~-, -j 13 -3S i10~i7 
i I I 

- ---·- --- - -- - ---- - . - ------

The a\·erage cost for feed, charging for keep during the 
time of lactation only, is $80.64, \vhich is $7.18 less than the 
cost of feed per year reported in Bulletin 35, showing that 
the charge for fe.cd is not unreasonable. The avernge yield 
of milk \\"as 5077 pounds, which is certainly a good yield, 
am1 is conclusive cYidence that it does not follow that a 
cow giving "a good mess" is a profitable CO\V in the dairy, 
or will pay e\·en for her feed. The average yield of butter 
\\'as 229 pounds, which is far aboYe the average yield of the 
cO\\"s as !Cd ;1rnl handled 011 onr farms. The cost for feed to 
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produce a pound of butter, not t<iking account of the labor, 
is 13.38 cents. It should be borne in mind that the time has 
passecl~wlwn butter will bring in the markets 30 or e\·en 20 
cents per pound, and that it is onlybyco-operativedairying, 
vsing only the best apparatus, employing only skillful but
termakers, and then only under conditions so favorable 
that butter can be shipped in carloacl lots, that the farmer can 
expect to realize 15, or at best 16, cents over cost of manu
facture for his butter. So, with all things favorable as to 
manuracture, and \vith scientific feeding and skillful manage
ment of this style of cow, we may get the paltry return of 
from half a cent to a cent and a half profit per pound for 
butter, being an annal net return per co\: of from $5.81 to 
$I 5.G9, and awraging $10.37. 

TABLE LXXVIII.-Cows Spare and Angular. 

------· 
' i 'Co>t of I . XA~l E !Jreerl Cnst < f :ti.I ilk. Butter 1 lh. ~ct 

---~-- Feed Lbs. ! Lbs. Butter Rdun'. 

Sweet Briar ........ ! n11ernsey .............. ~$RO.lfl I G."):-::\4 I 370 I f(~.~~ )s2n.u2 
Oii\·e ................... 

1

1 

Gnernsey .............. ; 31 64 I 7005 J 331 9.55 I 27 !.!0 
Topsy ................. (~racle Hulsteitl. ... 55.!:!3 11726 

1 

5:!0 10.61 3~.~G 
l:'unnne .............. ! .T<:Tst·y ................... 3+.5'.:! ~:::l4G 1 450 I 7 Gi 1 44 02 
lluuston ............. Jerse_\·-Guernsey ... Bfi.lfi I 8797 

1

. 512 
1 

6 >--G ' 5B.31 
I>uchess J.th ........ ~ Jersey ................... ~O~ __-2'..:~~ -~:_9_3_/~~,, 54.45 

_:\ma~~ ... ~ .... _l_ ........ ···~,$3~:~7-~~46 / 8.43 
1
$38 11 

The average cost offeed for this group is $:~7.60 against 
$:-l0.64- for the group of grade shorthorns, and 22 cents less 
t Ii an the cost for feed per year as reported in Bullet i 11 35. 
Yield of butter 446 pounds, being 94. 7 per cent. greater than 
the butter from the shorthorn cows which cost 58.6 per 
cent. more tlian that from the dairy cows; the dairy type 
cows returning an annual profit of $38.11, against $10.37 
from those having a beef-making heredity. Under condi
tions now existing, ·the dairy type cow can earn from two 
to three times as much in the dairv as can the grade beef 
CO\Y. 
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RECORD OF THE HERD FOR THE YEAR 18%. 4+1 

RECORD OF THE HERD FOR THE YEAR 189G. 

The time covered in this report does not in every in
stance have reference to tbe food co11sumed and milk and 
butter fat produced within the year 1896. On <1cco1111t of 
the numerous changes that occurred in the herd it was nec
essary i11 some cases, in order to give a full year's work, to 
include a portion of the previous year. If a cow left the herd 
say the 1st of ~ovem ber, 1896, her record commenced the 
same time the year prC\·ious. The feed stuffs used during 
the last kw months in 1895 were the same as that used the 
last of 1 R9G. ;1s enough had been bought to last over the 
vcar. 

Lhiring- the winter months the rations were acljusted to 
the wants of each animal, regardless of size. A certain pro
portion of roughage to grain was always maintained to 
keep the rations properly balanc<d. 

The feed stuffs used from the beginning of the year until 
the cows went to pasture, their composition and price, are 
given in the report for the winter of 1895-96. 

TABLE LXXIX.-List of Cows in the Herd During the Yeal' 1890, Their 
Age, Breeding-, Time of Calving and Time of Service. 

Age Breeding Date of Calving Ua te of SerYiL·c 

Countess ........... J 1 O I Holstcin ............... i ~oY. 5, 1R95 ...... _II Dec. 20, 18~1E"1 
Duchess ............ 

1

1 5. jersey ................... ! Sept. 18!,5 ........ Dec. 18, 139:; 
Ethel................ 7 j <~rade Shorthorn.I Dec. 21, H<95 .......... .. 
Fortune ............. J 10: Jersey ................... 1 D··c. 17, l!-195 ........ 1 Peli. 4, 1891-; 
Houston ........... 

1

131 jersey-G11ern5>e:_y ... : ,\'.ov. 30, 189~ ........ 1 ...................... . 

Ida.................... 8. Gracie Shorthorn.I Sept. 9, 189:> ...... ..I Feli. 28, 189G 
Liggctta............ 9 ! (;rarle Shorthorn.I Oct. 1895 ........ I ..................... . 
Lydia......... ...... G i Swi" .................. : Dec. 9, 1895 ........ 1 Jan. "n l 89G 
Olive .................. 12 i Gracle-GtHTllSey ···i Oct. 1 n, 1 R9:"'i ........ Jan. ;:;3· 1~D6 
Quirlee.... 3 j Holstein .............. : net. 1, 1895 ........ Dec. 31: 189Ci 
Shortic........ 4 'I Xativ1~ .................. I Sept. 1R9f) ........ nee. 2D, 1~9;") 
~hveet ilriar ....... 11 G11ernsf'y ............... : Oct. tl, 189;")., ...... Jan. 1~.1R90 
Topsy ................ 10 i Gracie llolste111 .... : Oct. 14, 1895 ........ Jan. ::?O, 189<> 

The cows were confined 111 their stalls while thn· were 
being ferl am1 milkcd; dnri11g· the cln\' the\' \\'CIT turned into 
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a co,·crcd n1n\\';1y \\'here they had access to salt and \Yatc1·. 
ThC\· recein·cl no Iced while they \\'crc in the runwa '" 011 . - -
pleasant clays they were nllowed to go into the open yarcl, 
where they coul(1 ha Ye the benefit of the fresh air and sun
,-hine. Ten of the cows were confined in Bid well stalls and 
Lhe remainder in stanchions and hox stalls while they \\'Crc 
kc1 and milked. Strict reg·ularity \\as obseryed at all times. 
I:ach CO\\' \Yas assigned to a certain stall and not allowed 
Ln occupy any other, \Yhich made them contentecl, an(1 
,.;a Yed much time in cacing for them. They were groomed 
n:gulurly and kept clean. The stable \\'as cleaned each 
morning alter the_\' were turned intothen111wny. Their stalls 
\Ycre kept bedded \\'ith fresh mill shaving,;, so they had ·no 
:t<:ce~s to anything they could cat except \\'hat was \\·eighed 
tl.It to them. If straw is used for bedding they \\'ill eat some 
,,:·it. no matter how well and regularly they may be feel. 

l'hc standard ration for the winter was 1 + pounds 
of .~rain, 8 pounds of hay and 20 pouncls of ensilage; light 
fcerlcrs rccci,·ing less and hcayy feeders more. For instance, 
during February Topsy recci,·ecl 21 pounds of grain per day, 
1 '.2 of hay ancl 30 of ensilage, while Oli,·e received 12 pounds 
ot grain, I of hay and 1 I of ensilage. The grai11 \\'as a 
mixture composed of bran G parts, barley 4, oats ~{ an(] oil 
meal 1. The bran \\'as charged at $G.:l() per ton, barley 1 G 
cents per bushd, oa ls 14 cents arn1 oil meal $1 +per ton. I'm irie 
kt_Y was nt!uccl at $3 per ton, the price it cost baled at the 
locnl raihYay station. The ensilage from the 2d of February 
contained 2-1-.0-J. per cent. dry matter ancl was ntlued at 
SI .GO per lon. All the feed stuffs \\'ere of excellent quality. 
On account of the abundance of forage in the norlh\\'cst, its 
lcJ\\' local market price, carbohydrates become almost as 
free as air and water. EYery ration maclc up from the grains 
and fora,Q;e grown on our farms contaim· carbohydrates in 
excess, and the problem with us is ho\\· to compound a 
r;ition so as not to lrnYe this nutrient in excess and ho\\· to 
11ro,·ide the protein nccr1cd. 
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l'nder such conclitionsthe digcstilJ!e protein contained in 
our Feed stuffs is a fair measure of their commercial v;tlue . .-\ t 
the prices quoted for bran and oil meal we secure t.he digestib'.e 
protein in these by-products for 2./G cents per pound. In 
the prairie hay it costs 2.88 cents per pound, in ensilage 
4 cents, and in the roughage as used in the ration it costs 
3.36 cents per pound; that is, digestible protein costs '..? 58 
per cent. more in the roughage than it does in the brnn and 
oil meal. This accounts for a large portion of the rn ti on 
feel to dairy cows being made up with concentrated feed. So 
far as our investigations have progressed no injurious cftect 
has been discoYered from such heavy grain feeding \vhen 
barley, wheat, oats, peas, bran and oil meal lrnve been used . 

TABLE LXXX.-Showing Pounds of Grain Mixture Fed to the Different 
Cows. 

- - -- - -- -- -
----- -------------------------------· 

January February; March April ~lay Tune 
------------------------------

Cou11tcss .............. . 
Duchess ....................... . 
Ethel ........................... . 
Fairy .......................... . 
Fortune ......... ............ . 
Houston ............... ..... . 
Ida.................. ·····I 

~~~~~~-~-~-:-: :-:-:-::_·:·:·:·:·:· .: :.: : :: : : : I 

~1~1~,~~f~::: :: ... : :: . : : :· ::: : ::: :: l 
Sweet Briar..... 1 

'fops3· ...... ................... t 
I 

21 
13 
13 
14 
14 
14 
15 
16 
16 
12 
14 
10 
1n 
:!2 

Hl 
13 
18 
12 
15 
13 
14 
16 
16 
12 
14 
10 
16 
21 

19 
13 
14 
12 
16 
14 
14 
16 
16 
12 
14 

9 
16 
20 

19 
13 
14 
13 
16 
14 
14 
16 
16 
12 
14 

8.7 
16 
20 

5 
2.5 
4 
5 
5 
5 
2 
4. 
4 
3 
3 
2 
3 
(i 

2 
2 
2 
2 
8 

-
2 
2 
2 
2 
2 
2 ., 
3 

The foregoing table shows a wide range in the digesting 
powers of the different members of the herd, some taking 
more than twice as muc-h grain as others. Only in a general 
way had the amount of the ration any reference to the :.-;ize 
of the cow, that is the cows takin.~ the large rations were 
large cows but some of the large cows took comparati,·ely 
small rations, while the reycrse was true with some of the 
smaller CO\YS. 

That the rations contained an unusual quantity of grain 
is clearlY shown hy the ahoYe table. and it is not strange 
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that they should be considered excessi\·e by some. But those 
who had personal knowledge in re)!~Hd to the conduct of the 
herd are satisfied that such was not the case, for without a 
single exception the food was eaten with a relish, and ap
parently as fully digested as usual. In some instances more 
feed was gi\·cn than could ha ye been utilized for milk pro
ducticm, but this was because of the breeding and conforma
tion of certain members of the herd. The writer has always 
made it a practice to visit daily and closely inspect eyer_v 
animal in the division. The feed boxes and mangers are in
,.;pected at least once, and more often twice, a day. It is an 
easy matter to quickly detect, by the sense of smell, if any 
animal is not properly digesting its food. 

The rations gi\·en in the table are copied from the weekly 
report of the stock foreman am1 are for the week co\·cring 
the 15th of each month. It is not to ]Jc understood that the 
rations were not changed as to quantity, for it sometimes 
happened that an animal would show that it was rccei\·ing 
too much or too little, and in such cases the ration \Yas in
creased or diminished, according to the evidences of the case. 
~o changes, howe\·er, were made at any time other than 
Monday morning. Xo animal was off its feed during the 
winter. 

The cows were turned into pasture the ±th of May. The 
grain feed was gradually reLluced until June, when they re
ceiYc<l a pound morning and evening; except that Fortune 
received one and one-half pounds, and Topsy three pounds. 
>Jo roughage was fed while they were in pasture. In August, 
when grass became scant, the grain was gradually increased 
with cows that \\·ere givin.~ milk; the others received no 
feed except what they could get in the pastures. During 
September a little old timothy hay was fed to those in milk, 
and from the lst to the 23th of October they were 
pastured on second growth clover. During the last week in 
October they \Vere gracluall\· broken into stall fccdin()' hut - ___. .,; ' ,""":), 

were allowed the freedom of the yard warm nights and fnr a 

1. 
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fe'N hours during the day. They received some odcl lots of 
timothy ancl clover that had been left in the barn, for which 
they were charged at the rate of $4 per ton. 
Enough barley, oats and oil meal was left over to last 
through the year. Twenty-five tons of bran was purchased 
at $4.50 per ton and they were charged for bran at that 
rate, notwithstanding the fact that it dropped to $3.50 the 
week following its purclrnse. The crops of 1896 were so 
large in the northwest that feed stuffs were so plentiful and 
prices so low that farmers rcfu,;ed to buy the mill stuffs at 
any price, and in many instances, in the interior, millers had 
to use bran for fuel in order to get rid of it. 

TABLE LXXXI.-Feed Stuffs used during November and December, 1896, 
with Percentage of Dry Matter, Digestible Nutrients and Cost. 

---

FOO [I I ;>.!~~~er II 

_______ I __ --_P~ 
Timothy. CloYer and 

Rye Hay.. . .. ............ 88.f\O I 3.64 
Corn Fodder................ 50.77 1.75 
Bran....... .................. 88.18 lt.?2 

~~~~::::::::::::::::::::::::::::: ~~:~g I 1~:~~ 
Oats.............................. 92.75 9.76 
Oil Meal...... ................ 89 50 3U.93 
Timothy an cl Clover..... 1<9.50 5.26 
Routs............................ 17.56 1.42 

l>It;ESTIBLE 
Cost Per 

I 

Bu. or Ton 
C.H. Fat 

-------------
40.82 I 1.39 $4 oo 
28.33 1.f>7 1 50 
35.61 •1' 4.04 4 50 
56 44 1.71 .16 
65.45 4.00 .16 
5 l 40 I 3.43 .14 
31.67 5.79 14.00 
3,.. 38 I 1.88 4.00 
14.86 .10 

-------· --- -- --

From the 26th of October to the 22d of November, 
inclusive, the cows received bran, corn and oil meal in the 
proportion of 5, 6 and 1, and roots and hay in weight equal 
to the grain. A cow receiving 12 pounds of grain receiYed 
12 pound~ of hay and 12 pounds of roots. 

TABLE LXXXII.-Ration Fed from Oct. 26th-Nov. 22d. 

------· 

FOOD Lbs. 

5 
6 
1 

12 
12 

Digestihk >:utrient~. 1fi.~7. 

SWEET BRIAR. 

J)1Ci E~TIDLE 

D. M. 
Pro. C.-H. Fat 

4.41 .58 1.78 .20 
. 5 34 .48 ' 3.~3 .2.J. 
' .~9 .31 I .31 .05 
; 10. 74 .63 I 4.RO .22 
, 2.1 7 .17 I 1. 78 .01 

i 23.55- -2.17- l'.!.40 -1- .72-

:":ntriti\·c Hatin, 1:f).G, 



4-J.(i L'\VESTIGATION IN MILK PIWDUCT!U:-i 

The amount fed to the different CO\VS ranged from ~) to 
1 :i pounds of grain with roots and hay in proportion. The 
ration as formulated was com posed of 12 pounds of grain, 
and as many of beets and hay, and contained 23.56 pounds 
ut' dry matter, of which lG.37 pounds were calculated as 
digestible, making a nutritive ratio of one of protein to six 
and a lrnlf of carbohydrafrs and fat equivalent. 

TABLE LXXXIII.-Ration Fed from Nov. 23d to Dec. 27th. 

--- -· --·. -· ·- ·---- --·:=='-====== 

FOOD 

I 
iir.111 ............................ ! 
Barley ....................... ; 

~]:':':~ ~~:::::::::::::::::::::::::::: i 

Lbs. 

10 
2 
2 

14 
14 

DIGESTIBLE 

D. :\l. -----------

____ Pro. _I_~~~:__ ___ Fat 

' 
8.82 1.17 3.56 .40 
1.74 .21 1.13 .o~ 
1.78 .16 1.31 .08 

12.53 ' .73 5.37 . .2fi 
2.45 I .20 2.08 I .01 

27.32- -2-471-13.4.5_i_ .•• --

Digestible ~utrients, 17.84. Nutrith~e Ratio, 1:6.2. 

The change in the ration was necessary because of a 
/Ceding experiment to which attention will be i1wited later 
on. The ration used the latter part of November and during 
December contained a trifle more protein to carbohydrates 
than did the one fed immediately previous. The materials 
used in these rations contained a larger percentage of watc.T
frce substances than was estimated, and was therefore a 
hea\'icr ration than \Ye inknded to feed. The cln matter 
determination \Yas not reported back 1111.til the 27th of 
llceemher, ,,·hen the clair_y record was closed. that elate fall
ing on Sunday. 

The following tables gi,·e the yield of milk and butter 
equivalent of each cow during the thirteen periods of four 
weeks, ending with her period oflactation,and totals for the 
dairy year, the avcn1ge per cent. of fat in the milk and the 
a....-erage weight.. EYery animal in the Dairy Di....-ision is 
,,-cighcd each Monday morning after feeding and before 
\vatering, and the a....-erage of four weighings gi,·es the a\·er
rigc weight for each period. The tables are self-explanatory. 

I . 
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TABLE LXXXIV.-Yield of Milk in Pounds and Decimals of a Pound in Periods of Four Weeks, and Totals for the Year. 

NAME 

:;: 

3.> 51 21 lS.fi 

90.1 * !Hl6.0 

52.t) 8.'-'0.6 

* * S27.f< 8010.3: 

* * .>9V.6 ()() 1. 7 i 

852.8 767.7 ~">1~~9.D 

92.n 1011.7 91)0.2 ii3G4.6 

"'On.·r figures tneans yk1d fnr 1 ..... ~).-,. 

;c 
~ ,., 
n 
0 
;::: 
c 
0 
'IJ 
...., 
::r: 
tlJ 

::r: 
tlJ 
;i::; 
Cl 

'IJ 
0 
::>J 
...., 
;:r: 
tlJ 

....:: 
trl 
;... 
;::: 
..... 
00 
r.D 
c 

>!"' 
>!"' 
-:i 



TABLE LXXXV.-Average Per cent. Fat in Milk, Arranged in Periods of Four Weeks Each, and 
Average for the Year. 

NAME 

Countess 

Duchess 

Ethel 

T·~airy .................... . 

Portune ................. ! 

Hanston .............. .. 

Tela 

I ,iggetta .............. .. 

Lydia .................... 1 

Olive ...................... , 

~Juidee 

Shortic 

::o;wcet Briar 

Topsy .............. . 

1 

2.32 

4.72 

4,29 

3.83 

4.48 

4.83 

3.62 

3.28 

2.99 

3.77 

3.37 

4.35 

4.83 

B.71 

2 3 I 

2.57 2.52 

4.61 5.13 

4.03 4.18 

4.1.1 4.71 

4.39 4.56 

4.98 5.04 

3.53 3.89 

3.23 

3.13 

3.81 

3.39 

4.61 

4.89 

3.65 

3.48 

3.18 

4.01 

3.37 

4.94 

4.99 

3.65 

4 -~-1 _._J,_I ,_I ~-10-11 12 

2.67 

5.67 

4.24 

4.63 

4.63 ' 

5.29 

4.02 

3.76 

3.48 

4.17 

3.52 

5.01 

5.03 

3.60 

2.77 Z.56 

5.52 5.25 

4.05 3.88 

4.66 4.53 

4.9714.66 

5,33 4.80 

3.93 3.63 

3.95 

3.48 

4.19 

3.71 

4.86 

5.06 

3.95 

3.57 

3.50 

4.00 

3.28 

4.52 

4.66 

3.75 

2.42 

5.39 

3.85 

3.93 

4.41 

4.69 

3.76 

3.23 

3.68 

4.21 

3.91 

5.30 

4.99 

3.92 

I 

"""""'"!"'"'""", 

5.64 f ............ 1 

3.991 4.01 I 
3.54 3.46 1 

4.68 i 4.72 i 
4.82 5,22 

4.12 

3.90 

4.61 

4.65 

6.48 

5.28 

4.33 

4.25 

4.21 

4.95 

5.32 

fi.o7 

5.50 

4.21 

2.85 

3.73 

4.98 

3.60 

5.28 

5.65 

4.54 

5.08 

5.41 

3.96 

4.08 

* 3.40 

2.541 2.56 

4.77 4.84 

3.76 I 3.93 

5.03 

6.14 I 3.81 

3.75 3.53 

3.17 I 3.33 

4.i8 I 3.u9 

* * 3.88 3.&2 

4.62 I 4.45 

4.36 

4.02 

5.11 

3 .• 76 

13 

2.66 

4.84 

4.~5 

4.10 

4.60 

4 51 
3.Gs 

3.47 

3.32 

* 3.70 

3.55 

4.42 

5.12 

s.77 

I Average 

2.57 

5.00 

4.12 

3.98 

4.64 

5.00 

3,84 

3.44 

3.44 

4.06 

3.60 

4.70 

5.00 

3.81 

-----------------~---------

*Over figures nlcans record for 1895. 
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TABLE LXXXVI.-Yield of Butter Arranged in Periods of Four Weeks and Total for the Year. 

- ------- --·---~- - ------- -------- - ---

I I I I I 

~ 

NAME 1 2 I 3 4 5 " 7 8 9 10 11 12 13 Total 
trl 
(") 
0 
::0 

···········I 
t::1 

Countess .............. 40.40 39.31 36.12 36.04 34.42 16.10 1.15 . . . . . . . . . . . . 9.33 44.33 44.59 40.57 342.36 
0 

Dncbess ................. 34.21 28.89 29.25 32.02 31.86 29.46 26.46 13.08 ............ 4.42 62.46 57.96 52.15 402.22 '"rj 

Ethel ..................... * '"-3 
43.38 32.86 23.96 20.46 17.36 15.2;< 13.17 9.30 G.03 1.42 ............ ............ 13.82 197.04 ::i:: 

Fairy ..................... 28.G7 24.84 20.33 17.06 17.46 18.8!3 21.15 22.15 21.44 21.78 23.56 23.36 10.84 271.52 
trj 

I~'c)rtune ................. 56.54 50.11 50.41 49.19 42.76 38.15 17.79 20.87 45.08 492.99 
::i:: 

49.58 40.95 31.56 ............ trj 

* 52.i1 
::0 

I Ionston ............... 49.78 50.37 49.62 51.07 47.84 41.74 40 66 39.75 39.68138.63 9.37 2.22 512.84 t::1 
• 24.i6 '"rj fda ........................ 25.33 22.32 24.61 25.73 26.32 24.64 25.57 23.66 23.53 19.27 13.45 22.00 3tHl.59 

0 
Liggetta ................ 29.09 28.01 28 62 24.02 24.42 19.32 3.58 ············ ............ ! ............ 27.44 40.82 37.67 :rn2.9'9 ::0 

I,,3·dia .................... 37.42 34.80 31.16 33.27 33.74 34.74 31.45 27.35 24.41 4.62 29.i9 322.15 '"-3 ............ ............ ::i:: 
10.66 * :}: 

trl (l]i\'"e .•...•........••....•. 35.13 30.86 28.56 27.96 30.24 26.94 25.15 23.52 17.05 2.24 38.50 34.79 331.60 

Quidee ................... * * * • ~ 
27.'31 26.62 25.51 25.33 26.26 21.69 22.12 16.22 .69 4.17 31.53 24.:rn 27.39 279.60 trj 

Shortie .................. 18.07 17.09 16.84 17.92 20.71 21.65 20.96 14.62 .44 2.47 47.46 44.32 39.57 282.12 
.... 
::0 

~WCL t Briar ........... 41.68 41.94 39.18 34.28 2G.59 19.37 20.33 17.70 7.96 ............ 4.71 60.36 57.39 371.49 f-"' 
IXl 

3.l9 
. . * ·~ Topsy .................... 58.44 48 79 49.29 47.59 46.24 38.50 37.73 34.10 8.17 51.70 48.:!5 53.57 520.56 ?' 

. ., Over fig11rcs 1neans record for 1895. 
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TABLE LXXXVII.-Average Weight of Each Cow Arranged in Periods of Four Weeks and Average for the Year. 
-· -----··- -------·-· ---- ----

N .. \l\!E 1 2 I 3 .j. G G 

Countess ........ ........ [ 1179 118.J. 11\)4 1234 1212 12,1..\2 

Dtichess .................... 1 779 793 789 824 821 843 

Ethel. ....................... 1135 1145 1181) 1194 119G 1210 

l"airy ........................ 86S 881 8G8 907 904 92\:J 

Ft1rt~11e .................... 967 960 9 ·1.1 939 8!)7 871 

Houston ...... ............ 935 915 901 90.J. 891 i<G2 

!<la ...................... 1137 1175 1178 1188 1192 1237 

Liggetta ................... 1178 , 1187 1209 1222 11203 11251> 
L\'dia ...................... 1153 1172 1177 1202 1192 1182 

Olive ...................... 814 82(i 835 836 832 t-:52 

~J11idee ...... ............... H71 996 1028 1042 1032 1071 

~llortie ...... .............. IL")() 673 643 649 c-,., 
"~ 698 

Sweet Briar ........... 

1 

l<Hi6 1079 11on 1124 1119 1155 

Topsy ..................... 1230 1246 124!J 1272 12.)9 1:::?()4 

• Oyer tigun·s means recr.1nl fnr l ~95. 

• <.. 

7 

1:~38 

864 

1217 

919 

902 

880 

1275 

1310 

1230 

870 

1113 

731 

1189 

13:13 

.,. 

8 () 

1397 1409 

8!)9 908 

1210 1224 

93\) 908 

952 954 

!)05 90G 

1331) 1327 

1375 1391 

1262 ·126!) 

884 

1158 

7G3 

1228 

133!) 

-~ . 

875 

1148 

784 

1227 

1373 

10 

13<iG 
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TABLE LXXXVIII.-Record of the Herd for the 52 Weeks Ending the Evening of December 27, 1896. 

NAME 
Cost 

of 
Feed 

Pounds 
of 

Milk 

.Per cent. 
Fat 

Pounds 
of 

Fat 

Pounds 
of 

Butter 

Cost 
100 Lbs. 

Milk 

Cents 
Countess............................................. $27.56 11412.5 2.57 293.45 342.36 24.15 
llucbess................................................ 19.71 6901.9 5.00 344.76 402.22 28.56 
Ethel.................................................... :.11.38 4099.8 4.12 168.89 197.04 52.15 
Fairy.................................................... 20.39 5844.1. 3.98 232.73 271.52 34.89 
Fortune............................................. 21.03 9111.5 4.64 422.56 492.99 23.08 
Houston.............. ................................ 21.38 8797.3 5,00 439.58 512.84 24.30 
Ida..................................................... 22.40 6714.4 3.84 257.65 300.59 33.36 
Uggetta....................... ........................ 23.31 6556.0 3.44 225.42 262 99 35.1\6 
Lydia................................................... 23.07 8030.3 3.44 276 13 322.15 28.73 
Olive.................................................... 18.72 7005.1 4.06 284 23 331.60 26.72 
'}uidee ............ ..... .. .............................. 21.61 fl652.8 3.60 239.66 279.60 32.48 
:-ihortic................................................. 14.43 5139.9 4.70 241.82 282.12 28 07 

Cost of 
1 Lb. of 

Butter Fat 

Cents 
9.39 
5.72 

12.66 
8.76 
4.98 
4.86 
8.69 

10.34 
8.35 
fl 59 
9.02 
5.97 
fl.88 

4'' 

Cost of 
1 Lb. of 
Butter 

Cents 
8.05 
4.90 

10.85 
7.51 
4.27 
4.17 
7.45 
8.86 
7.lfl 
5.65 
7.73 
5.11 
5.90 Sweet Briar....................................... 21.90 6364.6 5.00 318.42 371.49 34.40 

Topsy ................................................. ~2.72 __ _:_: 726~ __ 3.81 __ ~46.1_:_ ~20.5~ __ 27.9~1~:i__1 __ 6.2:i__ 

A \'crage.......................................... 22.12 7454.0 4.02 299.39 349.29 29.64 7.39 I 6.33 
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The foregoing table gives a summary of the record of 
the dairy herd fo1- the year 1896. The cost of feed is what 
it cost to maintain each cow during thirteen periods of four 
weeks each, charging for feed at ave_rage prices for which 
the grains and roughage fed were quoted at local stations, 
uncl for mill stuffs at prices actually paid. 

The <werage cost of feeding a dairy cow during the year 
\\·as $22.12; the a veragc yielrl of milk was 7,454 pounds, 
which tested 4.02 per cent. fat; the yield of butter fat per 
cow ranged from 168.89 pounds to 4:1-G.19 pounds, and 
a veragecl 299.39 pounds. The annual yield of butter ranged 
from 197.0± pounds to 520.56 pounds, and averaged 
:'i.f.9.29. The cost for feed to procince a hundred pounds of 
milk ayerngecl for the year 29.6± cents. The greatest cost 
for a pound of butter was from Ethel, being 10.85 cents, 
and the least was from Houston, which was 4.17 cents. 
The n verage cost during the year to produce a pound of 
butter from the herd was G 33 cents. 

The yield of milk was 10.f.,35G pounds, which produced 
+,890 pounds of butter, making one pound of butter from 
21.3.f. pounds of milk. Estimating the return to the farmer 
at 15 cents a pound, his receipts from the butter \vo1ilcl be 
$733.51. The valueoft11e skim milk, if judiciously feel, would 
be 15 cents per hundred pounds; and assuming that the 
cream is one-eighth of the milk, he has left 91,312 pounds of 
skim milk, \\·hich at 15 cents a hundred brings $13G.rl7. 
Aclcling this to the receipts for butter we hm·e a gross re
turn frcm the 1.f. cows of $870.48, being a return of $62.2rl 
per cow. Hacl he sold the feed in the market it would have 
returned him $300.G2. Dy marketing the feed through the 
cows he rccci\·cs for it $870.48, ancl retains on the farm a 
manurial value worth more in dollars ancl cents than 
the cost of the labor required lo care for the cows and 
milk. Deducting $3CHl.G2, the ,·alue of the feed, from 
$870.48, the value of the dairy products, we ha\·e $5G0.86 
as the net return in one year from the 1.f. cows, or $40.0G 

• ~·j I ,. 
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per cow. The herd returned $2.81 worth of dairy products 
for every dollar's worth of feed consumed. 

If the herd is divided into two groups, placing the spare 
cows with deep bodies in the one, and those that carry 
superfluous flesh in the other, their comparative value for the 
farmer as money makers is forcibly iilustrated. The aged 
aow Countess, the cow Olive, spare but lacking in depth of 
body, and the heifers Quidee and Shortie are left out for rea

sons heretofore stated. 

TABLE LXXXIX.-Group I.- Cows Spare and Angular with Deep Bodies. 

I 

Aver- 'I Co~t i ;_·ost CJf, , Co:-'l of 
NAME 1 .age . Breed of I Lr!;f;kof 1 L~~.Oof {;;;~i~~ 1 Lh. l\\eightl Feed I l\lilk : - Butle1· 

----1--l------:---11 ___ :--:--,--
! : Ct·n~t i : Cent:-: 

Duchrss........... R50 I Jer~ey ................ j$19.71 · fi901.9
1 

28.56 1402.2'..! 4.~•0 
Portune ........... 968 IJcrst>:y ................ 1 21.03 9111 fi! 2,q,418: 492.Y0 4.27 
Hou~ton.......... 9'.lfi Jersey-Gueri.sey: 21.38 ~7!)7 .3 2+ BO 1 ?11 :.!.8...i 4.17 
Sweet Hriar ..... 1

1
;z,

4
3 . ~uC'rnsey ........... : 21.no 63t-i4 n~ 34.4-0 : 371.4D 5.~o 

Topsy.............. _ ·Grade Holstein .. : 3~.72 117:!6 2. ~7.90 1 520.56 6.29 ---i _____ . __ ---:--'-- ---
AY<!rnge ........ 1038 : 23.35 8580.3: 2i.21 ! 4-60.02 5 OS 

I 
-- -----~----- ------------ ---------- ---

Taking the cows in the herd that have deep bodies 
through the middle and are spare and angular in conforma
tion, we find that they produce on an average 8380.3 pounds 
of milk per year; that it costs, 011 an an'rag-e, 27.21 cents for 
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sometimes the fleshy cow produced butter at less, but more 
often at greater, cost than the spare cow; but are from ac
cumulated testimony showing not only that every day, 
every week, every month, but during her entire lifetime, the 
spare cow is the better. That she should be so much better 
is almost incredible, strong and uniform as the evidence is. 

The cows included in the two groups ranked, with refer
ence to the amount of tissue they carried and cost of pro
<lucing a pound of butter, as fo1Iows: 

Cents. 

Ethe1 ................. Grade Shorthorn ........................... 10.85 
Liggett a .......... Grade Shorthorn ..................... ;_ ... 8.86 
Fairy ............. Grade Shorthorn ........................... 7.51 
Ida .................... Grade Shorthorn ........................... 7.45 
Lydia ................ Brown Swiss ................................. 7.15 
Topsy .............. Grade Holstein .............................. 6.29 
Sweet Briar ...... Guernsey ........................................ 5.90 
Duchess ............ Jersey............ .. .. .. .. .. . . . .. .. .. .. .. .. .. .. .. . 4. 90 
Fortune .......... .Jersey ............................................. 4.27 
Houston ........... Jersey-Guernsey.. .. .. . .. .. .. .. .. .. .. .. .. .. .. 4.1 7 

The vital question that confi·onts every dairyman in the 
land is, where shall the line between these cows be drawn? 
And before he makes the decision it will be well for him to 
take a few thiugs into consideration; and the first, and most 
important, one is the ruling price of dairy products. Ten 
years ago, when the average price of butter was 2G%. cents 
per pound, all of the CO\VS would do creditable service in a 
dairy. But when prices arc such that a net return of 15 
cents per pound is the average that can be expected, he 
must guard closely the cost of production, or the margin 
between co.;;t ancl returns will be so close that he will be 
forced to the conclusion tlwt "dairying doesn't pay." It 
follows, then, that, so far as profits in the dairy are concerned, 
the more close!_>· he restricts his herd to cows having the 
typical dairy form the more certain and greater the profits. 
The man who is content with a net income per cow for dairy 

. . 
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products of from $15 to $25 per year will choose such cows 
as are found in group II. If he aspirrs to a net in co :11e of from 
$50 to $60 per cow he will choose such as are in group I. 

The second point to be considered is the length of time 
the different types of cow will do service in the dairy. Our 
records indicate that the cows ha ,·ing a flesh-growing 
heredity, under liberal feeding, remain in the dairy only a few 
years, while the spare cows do good service to a ripe old 
age. 

The cost of feed is also a matter of considerable impor
tance. During the year 1896 feed was exceedingly cheap, 
bran selling at $6.50 per ton, hay at $3 per ton, oats at 
10 to 14 cents per bushel and barley at 16 cents. Had feed 
ruled 50 per cent. higher, making the price of bran $9.75 
per ton, hay $4.50, oats 21 cents per bushel, barley 24 
cents, and other feed in proportion, the average annual net 
return from the group of grade Shorthorns would have been 
$15.67, \vhile the net return from the dairy type cows 
would have been $40.24, being 156 per cent. greater than 
the net return from the grade shorthorns and the Swiss 
cow. 
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\"ARL\ TION I:\ PRODlTCTI\'E CAPACITY OF DAI h' \" 

CO\\'S AND COST OF PROD{TCTIO:\. 

During the autumn of 1891, a herd of cows represe11ti11g 
\-arious breeds was purchased by direction of the Regents ot 
the Cniversity of i\Iinncsota, to be used for demonstrating 
purposes in the stock lecture room in the School and College 
of Agriculture and the Dairy School, and incidentally in 
experimental work. 

From and after the 1st day of NoYembcr, 1S91, cwry 
milking from each CO\Y has been weighed and tested scpar
a tely, for per cent. of fat content, and from the beginni11g of 
the year 18~1;3 a complete record has been kept of the 
amount and kind of food consumed by each cow. The chemi
cal composition of the different food stuffs used \Yas obtained 
by a complete analysis of each, and ruling market prices of 
the different foods were noted from time to time. The 
object of the establishment or a complete and permanent 
system of records was to obtain information on cyery phase 
of animal econom.'• that circumstances would present. 

The first report made from the records was published in 
October, 189-_l., as Bulletin :\o. ~13, .:\Iinnesota Experiment 
:-;tation. The results of the first year's im·estigation sho\\·cd 
that there \Yas a great yariation in the quantity of butter 
fat giyen by the clifferent cows during the year. Thcsmalle:,;t 
:.·ield was 21 GA-3 pounds by the grade Shorthorn Dido, at a 
cost for feed of $:-12.1 :-i, being a cost of14.8 cents per pound for 
buttter fat, and the largest yield was 407.92 pounds by the 
grade Holstein Topsy, at a cost for feed of $+2.5(), be
ing a cost of 1()_.J. cents per pcunc1 for butter fat. In clas:,;
ifying the cows on a basis of breeds, it was found that there 
were good 8nd pour cows in each class and the same was 
true when classified upon a basis of size. The cows were 
then diYidec1 into four classes or groups based upon eon
fornrntion. 
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Group I. included those of the blocky and plump form. 
(~ronp II. included those having a less marked tendency 

·to earn· flesh. 
Group III. were spare and angular in form, but lacked 

depth through the mid cl le of the body . 
Group IV. were <;pare and angular and deep through the 

middle from center of spine to navel. 
The average pounds of butter fat yielded, cost for feed, 

an<l cost of a pound ot butter fat for each of the four groups 
were as follows: 

GROUP 
!

Butter P~t1· Cost for 'II Costofl Lb. 
Lbs. Feed Butter Fat 

!...... ... ....... .... .. ................................... i 
II ... 
I!!.. .... 
I\' ... 

....... i 
I 

. ..... i 

265 
273 
259 
359 

37.3'.J 
36.0U 
3n.so 
3U.2~1 

Cents 
14.2 
J 3. t 
14.0 
11.7 

The total vie lei of butter fat from the first three groups 
\\'as 2,GG9 pounds at a cost for feed of $366.12, being an 
m·crnge of 266.9 pounds of butter fat, at an a ,·erage cost of 
$3G. 61, or 13. 7 cents per pound. 

C~roup IV. gave on an average 359 pounds of butter fat 
at a cost for feed of 11.7 cents per pound. 

In determining the cost for feed for the year 1893 the 
amount ~ictually consumed by each CO\\' during the time she 
was in the barn \\'as charged to her account, but \\'hile at 
pasture a uniform rate of 25 cents per ·week \Yas charged, 
and, since cows do not all consume the same amount of food, 
there was an element of uncei-tainty in this record, and to 
ascertain with greater accuracy the cost of producing but
ter fat from the different cow:': a snmnrnn· was made from 
the records for the winter 1893-9+. A careful record was 
kept of the amount and kind of food taken by each cow, 
and chemical anah·ses made of all the feed stuffs used. The 
cost of frc(l was calcuiated upon the same basis as in 
the ye:irh· fcecl record. E:ich milking \Y:1" \Yeighed and 
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tested by the Babcock test, so th~ results were actual, as no 
estimates were resorted to in any part of the work. 

The following is a summary o!'the results obtained dur
ing the winter of 1893-94: 

I I 
I 

!Jr y l\I at-
Drv Drv tt"r p<'r 

NAME Matier Matierl I 1000 lbs. 
Consumed Per Dav Live 

--·~------------- We~~t ! 
l\..nnic ................ . 
Bc<·kley ............ . 
Hess .................. . 
Bettie .. 
Cl:1ra ................ . 
Dido .................. . 
Dora ................. . 
Fancv .............. . 
(;ertie ................ . 
Il ouston ........ .. 
Jennie ................ . 
Olive ................. . 
Patsy ................ . 
fJride ................ . 
Reddic .... . 
R•ise ...............••.. 
H ossie ............... . 
I~oxy ................. . 
Sullv ................. . 
S\\'ect Briar ..... . 
~re 1p~y ............... . 
Tricksey ............. i 

3095.53 
2864.41 
3772.88 
332il.37 
3455.82 
34!l2.2.J. 
2771.5!) 
2863.D7 
:~565.21 
38X4.G:-{ 
3222.~~!) 
3647.0;) 

~!M:~1 ! 
3H23 ()2 I 
221:~.9() i 
31 Qfi.OD 
4043.03 
4469 19 
44Hil.<ID 
400fi.00 
33 i:l.:17 

20.37 
23.67 
24.60 
18.36 
19.09 
lH.76 
19.52 
18.97 
19.70 
25.73 
21.34 
20.15 
18.85 
19.14 
21.10 
19.76 
17.66 
22.34 
24.H!) 
24.77 
23.17 
24.45 

25.S!l 
25.15 
22.04 
23.33 
21.16 
14.61 
22.33 
lfi.41 
23.20 
28.24 
22.0!) 
~3.GD 
22.20 
24-.82 
21.02 
17.87 
16.75 
23.52 
1!).96 
2.~.G:l 
20.Dl 
26.46 

Butter 
Fat 
Lbs. 

142.78 
143.37 
177.1!) 
136.75 
111.26 
106.88 
150.26 

88.21 
16:l.55 
Hl2.69 
112.91 
15:~.55 
153.18 
136.47 
156.44 
103.:i6 
127.23 
184.f.6 
154.45 
1()4.45 
199.88 
161.56 

llry 
Matter 
for 1 lb. 
Butter 

Fat 

21.68 
25.08 
21.29 
24.30 
31.05 
32.36 
18.44 
32.47 
21,5::_~ 

20.16 
28.fi8 
23 75 
22.27 
21.18 
24.44 
21.37 
25.12 
21.!)l 
28.94 
23.t16 
20.04 
2U.88 

Cost 
of 1 lb. 
Butter 

Fat 

12.8 
14.3 
12.3 
13.8 
17.S 
18.2 
11.1 
18.1 
12.3 
10.8 
16.6 
13 . .J. 
12.6 
12.fi 
13.8 
12.H 
14.6 
12.4 
16.4 
12.~ 
12.0 
11.4 

The summary of the work done during the winter 
:-;bowed a remarkable variation in the productive capacity of 
lhe different cows in the herd; the cost for food per pound 
of butter fat with Houston being 10.8 cents, while Dido 
charged 18.2 cents, being over GS per cent. greater. The 
butter fat from tlie grade shorthorn Rose cost 12.9 cents, 
while that from the grade shorthorn Sully cost 16.4 cents. 
The cost of butter fat from the Jersey Beckley cost 14.3 
cents per pound, while lhat fro~1 the Tersey Dora cost 11.1 
cents. The Holstein Bess produced butter fat for 12.3 cent:-, 
while the Holstein Jennie chargefl 16.6 cents. 

The cows were again arranged in four groups, based on 
conformation, assigning the beefy cows to the first, tho<;e 
less inclined to flesh tu the second, the spare eO\VS lacking 
depth of body to the third, and the spare cows with depth 
bodies, to the fourth, with the following result: 

' ' c /. 
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VARIATION IN PRODUCTIVE CAPAClTY. 

DIDO 

Group !.-Beef Type, Blocky and Plump. 

XA;\I E Breed 

Fancv ........................ :12;'.H>:Polled Angus ..... :: 
Dido: .......................... 1 12.J.5 1 Shorthorn ........... [ 
Sully ........................... ! 12 l~liShorthorn .......... . 

I 

461 

Cents 
18.1 
18.'..? 
16 . .J. 

Average ................... :~.J.0:-... -.. -.. -.. -.. -.. -.. -.. -.. -.. -... -.. [ 16.66 31.25 i 3.20 17.5 
I 

The illustrations are given to show the general confor
mation of the cows assigned to each group. Those in 
group I. had a strong tendency to lay on flesh. This was 
especially the case with Fancy and Dido that were blocky 
and well rounded, havi·:ig a level top and bottom line; full 
in crops and thighs. Sully \Vas less blocky in form and was 
less inclined to lav on flesh; she was lighter in the fore 
quarters than the others in the group, but carried very 
heavy hind quarters with straight rear line of thighs. The 
group returned 3.20 pounds of butter fat per 100 pounds of 
dry matter consumed, a pound of butter fat costing 17.5 
cents. During the year their average yield was 6,384pounds 
of milk and 309 pounds of butter. 
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BECKLEY. 

Group II.-Cows Having Less Tendency to Lay on Flesh, 

.... +> ... ... 
~ ~·~~ al"'" +> 0 Ii< .0 +> 0 "' . .., _..., 

~~ ;:EO-~ :'a ;S o.l .. _ d 
o.-

h'"'"' :to::E I ... ,..,..,.. ~,.. t·~g~ :::""'4 >. 
Cl Q.M V i:i~~ ~So C;! 
~ b b.:: 

. .., .......... ,,,,.. ::i 
~~o 

rr. ::I 
~.., :o....:l ;3 ,':!~ ...:l 3~ 

NAME ...., Breed 

II E 1------------ ___ !_c_en_t_s 
Beckley................ ...... f>42 1Grade Jer,ey....... 25.15 25.08 3.~~ i 1'.! .. 3 
Clara.......................... 909 Grade Jersey....... 21.16 31.05 3.-- l 1.8 
Red die ........................ 1027 Grade Guernsey.. 21.02 24.44 4.09 13.8 
Rossic ......................... 1903 Grade Jersey....... 16.75 1~ ~1~ 

Average ................... ~ ..................... ~..i 21.02 26.42 3.8~ 1_15 .~~ 

The cows in group If. are ordinarily classed as fair 
dairy cows, but show a well defined tendency to carry a 
superfluous amount of flesh. Their hips, shoulders and sides 
are only medium in smoothness. This group returned 3.82 
pounds of butter fat for each hundred weight of dry matter, 
and the food cost of a pound of butter fat \vas 15.1 cents. 
The annual yield of milk from this group was 5,467 pounds, 
and of butter 320 pounds. 

! 
i· 
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BETTIE. 

Group III.-Cows Spare and Angular in Form, but Lacking Depth. 

d 00 b '-H 

~=::::: ~4-1 
~o~ .o d 

. to"I ::;~ 
! ::Hp.., 'Q~ 
I ~=O .µt 

NAME Breed 

I liet- ~::::: 
...<'- 0 0~ 

, ___ ! __ 

Jennie ......................... 1020 Grade Holstein ···I 22.09 I 28.58 -i 3.49 ;-:,~~s 
Re_ttie......................... so2

1
Guernsey ............. 

1 
23.33 , 24.30 4.12 13.8 

- l ____ i ________ _ 
Ohve .................... ...... 805

1

Grade Guernse> .. , 23.59 I 23. 75 4.21 13.4 

Average ................... ! 875 ...... ·····················! 23.00 I 25.54 3.94 I 14.6 

The cows assigned to group III. were spare and angular 
but lacked in depth of body. This style of cow is a light 
feeder and has a restless disposition. She is generally 
described as being "leggy," but such term is not appropri
ate, since she has no more legs than have the co\vs in the 
other groups, neither arc her legs any longer. Her body is 
relatively far from the grouncl because she is not as deep 
from top to bottom line as are the cows in the other groups. 
The cows in group III. returned 3.94' pounds of butter fat 
for each hundred weight of dry matter consumed, a pound 
of butter fat costing 14.6 cents. Their average yield for the 
year was 5,686 pounds of milk and 303 pounds of butter. 
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DORA. 

Group IV .-Cows Spare and Angular, with Deep Bodies. 

NAJ\lE Breed 

.... ·l-1 ·1--o ... .µ t>. ai +I ..... 0 aS'"" 0 ~~-1-1 "d,!:,i:: aS ...... - .µ ...... 
::i~-tll ;:E-" d >. al "'aS 

O·~ ~.::~ ~§:;:!! ;::;~ 
ti~g~ ...... ~,_.j ~ ,_ >. 

~ 0,H <J 0..2~ ~ ao o~ 
c.ri 1-. ~ t;>-

• . µ .......... 
Cll l-< ::I 7. 0 "'" j~~;:i j~p:i ~ttO 8p:i 

Cents 
.i:\11nie ............................. Jersey .............. . 25.80 21.68 4.61 12.8 
Bess .................. ............ H ol:::tein ......... . 22.04 21.29 4.69 12.3 
Dora ............................. Jersey ........... .. 
Gertie ............................. Grade Jersey .......... . 
Houston ........................ Jersey-Guernsey ....... . 

22.33 18.44 5.42 11.1 
23.20 21.53 4.64 ] 2.3 
28.24 20.16 4.96 ]ll.8 

Patsy ............................. Grade Jersey .......... . 
!-=>ride .............................. Jerse:•1 ...................... . 

22.20 22.27 4.49 12.fi 
24.82 21.18 4..72 12.6 

I~ c ise ............. .................. ~horthorn .......... . 17.87 21.37 4.67 12.!l 
Roxy .............................. Grade jersey .... . 2:-J.G2 21.!ll 4.56 12.4. 
Sweet Uriar....... Guernsey .......... . 2[).6[) 23.06 .J.:B 12.S 
Topsy .......................... Grade Hol"tein .. :!0.91 20.0.J. 4.!l!l 12.0 
Trickscy ......................... Guernse3· ................. . 26 . .J.6 20.88 4..78 11.4. 

23.G8 
I 

21.15 4,73 12.1 Average .... I . . . . . . . . . . I . . . . . I 
-----

The cows in group IV. embraced all the other members 
of the herd except the heifer Nora, that was not classified 
because she made considerable growth during the year. 
They were all spare, carried a large middle piece and were 
excellent feeders, consuming more food in proportion to their 
liYe weight than did the cows in the other groups. The cows 
in group IV. returned 4.72 pounds of butter fat for each 
hundred pounds of dry matter consumed, a pound of butter 
fat costing 12.1 cents. Their ayerage yield for the year was 
7, 108 pounds of milk and 391 pounds of butter. 

. ' 
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It appeared from a summary of this work that the cost 
of producing butter depended more upon the type of cow 
than upon breed or size; there being less variation in cost of 
production between CO\VS of a certain type than was found 
among cows of the same breed. 

Averages of the Four Groups. 

GROUP 

I ..................................................... . 
I 1 ................................................... .. 
I l 1. ................................................... . 
IV .................................................... . 

20.81 
20.37 
19.95 
21.86 

16.66 
21.02 
23.00 
23.58 

3.20 
3.78 
3.91 
4.72 

Cents 
17.5 
15.1 
14.6 
12.1 

31.25 
26.42 '. 
25.54 i 
2i.15 I _______ , _______ ..:__ __ --'.._ ___ __.__ __ ---'-. __ __:_ __ _ 

It appeared from the foregoing summary that cows varied 
greatly both in regard to yield and cost of dairy products, 
and that the chief cause of this variation was due to difference 
in conformation. Clearly defined as was this experiment, it 
was deemed advisable to carry on this investigation to see if 
future results would show such a marked difference as was 
the case in the first report. There was, however, so much 
unusual disturbance in the herd during the year 1894 that 
the data obtained were not considered of sufficient value to 
use in this part of the work. But the record of the herd for 
1895, which is given in full in this bulletin, shows that the 
spare cows having deep bodies yielded on an avernge445.97 
pounds of butter during the year, that the average cost for 
feed for the year was $30.82 per cow, and that it cost for 
feed f1.9 cents to produce a pound of butter, while the cows 
that carried considerable flesh yielded, on an average, 303 
pounds of butter at an annual cost for feed of $28.21, being 
9.3 cents per pound. The spare cows consumed on an aver
age $2.61 worth offeed more than did the cows ofthefleshy 
type, and yie1ded on an ~werage 1-!·3 pounds more butter. 
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It is evident that the dairy type cows could not produce 
that amount of butter from $2.Gl worth of extra feed, and 
that there must lie some other cause. for their greater pro
clucti\·e powers. 

The record of the herd for the year 1896 shows tlrnt it 
cost on an average $22.12 for feed; that the average yield 
,,·as 349.29 pounds of butter at a cost of 6.33 cents per 
pound. Again divirling the herd into two groups, placing 
the spare cows with deep bodies in the one and those hav
ing more ur less tendency to smoothness in the other, it was 
found that the group of spare cows consumed on an average 
$23.35 worth offeed, and ga\"e, on an m·erage, 460 pounds 
of butter, costing for feed 5 cents per pound. The group of 
cows having heavy quarters and being rather smooth in 
contour consumed, on an average, $22 11 worth of feed, 
yielded 270 pounds of butter, costing for feed 8 cents per 
pound, or 60 per cent. more thau the cost of butter from 
the spare cows. The spare cows consumed during the year, 
on an a\·erage, $1.24 worth more feed, gave 190 pounds 
more butter at a cost of 3 cents less per pound. The blocky 
tyre cow returned an average of $26.72 over the cost of 
feed, while the group of spare cows returned, on an average, 
$.iG.91 O\Trcost of keep, being a net return of 112.~lS per 
cent. greater than the net return from the group of fleshy 
cows. 

During the winter 18~J5-9G when the cows were being 
stall feel, all the feed was wcighcc1 to them, and chemical 
analyses made of all the feed stuffs used. It was again found 
that there was a great variation in the amount of dry mat
ter consumed by the different cows per pound of butter fat 
produced, the variation ranging from 14.7G pounds by 
Houston to 30.26 pounds by the grade shorthorn Ida, and 
that none of the mature, spare, cleep-bodicd cows required 
as much as 22 pounds of dry matter to 1 pound of butter 
fat, while all the smooth, heavy-quartered cows required 
more than 24 pounds. 
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With a view of ascertaining, if possible, the reason why 
cows differ in productive capacity and cost of production, 
a record was compiled showing the amount of dry matter 
consumed and butter fat produced by each cow from the 
~0th of December to the 4th of May, 1896, when the herd 
was turned to pasture. The time selected is one when cows, 
fresh in the fall and early \Yinter, come nearest to doing 
normal work, because then there is the least disturbance 
from exterior influences. 

TABLE XCI.~Showing Pounds of Dry Matter Consumed, Butter Fat 
Produced, and Dry Matter Required to l Pound of Butter Fat by Each 
Cow During a Period of 18 Weeks, Ending May 3, 1896. 

NAME Breed Dry Matter 
Consumed 

Butter Fat 
Lbs. 

! Dry Matter 
I to 1 lb. 
I Butter Fat 

Belle .................... Grade Shorthorn...... 32:16 114 Ii 28.38 
Duchess .............. Jersey....................... 2781 120 23.17 
Ethel.. ................. Grade Shorthorn...... 2905 111 26.17 
Fairy ................. Grade Shorthorn...... 274.4 89 30.83 
Fortune .............. Jer:-'ey....................... 324.7 199 16.31 
Houston . ........... Jersey-Guernsey....... ~926 193 15.16 
Ida ..................... Grade Shorthorn...... 303\l 95 :ll .98 
Lou ..................... Grade Holstein......... 3:141 118 28.31 
Lydia .................. Swiss........................ 3-1-00 130 ~G.15 
Olive .................. Grade Guernsey........ 2579 117 22.04.. 
Uuiclee ................. Holstein................. 2D0fi 101 28.67 
~weet Briar ......... Guernsey.................. 3389 147 23.06 
Topsy ................. Grade Holstein......... 4514 190 23.7G 
~_·_ri_ck_·s_·e~y_ .. _ ... _ .. _ .. _ .. _ .. _,__G_u_cr_n_se~0~·._ .. _ .. _ ... _ .. _ .. _ .. _ .. _._._, ~-284_7~~~~1_3_3~-·--~-1._4._0~ 

In examining the record it appears that there was a 
great yariation in the amount of dry matter consumed and 
pounds of butter fat yielded by the different cows during the 
period of 18 weeks. Olive consumed only 2,579 pounds of 
dry matter, while Topsy took 4,514. The grade shorthorn 
Fairy yielded only 89 pounds of butter fat, while Fortune 
yielded 199 pounds. Houston returned a pound of butter 
fat for every 15.16 pounds of dry matter consumed, while 
Ida consumed 31.98 pounds of dry matter for every pound 
of butter fat. The wide range in butter fat yielded by the 
different cows and dry matter required to produce a pound 
of butter fat shows that there must be one or more potent 
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fn.ctors bearing upon the producti\·e powers and upon the 
economy of production of the CO\Y in the dairy. 

In preliminary trials in an experiment to determine the 
amount of dry matter required for food of maintenance by 
barren cows differing in size and disposition, it was found 
lhat it required from 10.84 to 12 pounds of dry matter 
daily for food of maintenance per thousand pounds of live 
\\·eight. The cow requiring at the rate of 12 pounds of dry 
matter per clay per thousand pounds liYe weight was of a 
restless and discontented disposition, and weighed 708 
pounds; while the one requiring at the rate of 10.8.J. pounds 
of dry matter daily per thousand pounds live weight was of 
a quiet and contented disposition, weighing 1,079 pounds 
and carrying relatively more fat than did the small cow, 
\Yhich indicates that disposition and size, and possibly degree 
of fatness, have a bearing on the amount of food required for 
bodily maintenance. 

So it follows that in hypothecating a common factor as 
food of maintenance there may be introduced an element of 
error. Such, ho•.\·cver, is the case, to a limited extent, in all 
calculations bearing on animal economy. ~o hard and fast 
rnle will fit each case exactk. 

The calculations in the following table are based on the 
assumption that each cow requires 12 pounds of dry matter 
daily per thousand pounds)ive weight, for food of mainten
ance on the ration feel. Deducting the .calculated amount 
required by each cow for body maintenance, the remainder 
is the amount each one has available for the energy required 
to digest that portion of her ration taken over and above 
her bodily needs and that available for product. 
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TABLE XCII.-Giving Weight of Each Cow, Dry Matter Consumed, Dry 
Matter Needed for Bodily .Maintenance, at the Rate of 12 Pounds 
Daily and Thousand Pounds Live Weight, and Dry Matter Consumed 
per Pound of Butter Fat Produced. 

... ... '- ! i..:; ...J .... ... ' 
:;"':: "0 i:.i- ::.i 

'" .t:-; ....; ~ t"Ci.o.J 

I 

t .c .E .... 
= "' .µ"" 

cj d .:i;... cj d 0 "C 2 ,.:~ ..... 
~ -.oo " .c :E ~~:t '" NAME ~[I. 0. ~-::; ~=-"' ~D " ?"·;... g- ::::;:; >,6;... ·;:; ho ;;...> ... 

:::: C)U ptSw 
I 

Q-<2 ~:::: c.;.J~ 
- ---------·--- -~- -- ---

g~11~·~~·~·::::::::::::::::::.:::::::::::::::::I 996 3236 1506 1730 ! 114. 

I 
1 :).17 

802 2781 1213 1"68 120 13.06 
Ethel ......................................... 1170 2905 1769 1136 111 10.23 
Fair:y ........................................ 887 2744 1341 14t11l 89 15.76 
Fortune .................................... 946 3247 1430 1817 ! 

19!1 ' D.13 
Houston ................................... 912 2026 1379 

I 

1G47 193 R.02 
Ida ................. .......................... 1175 3039 1777 1262 95 13.28 
Lou ......... ............... ................. 1239 3341 1873 1468 I 11.'< 1.:2 44 
Lydia ........................................ 1176 3400 1778 16~2 

I 

130 1~.47 

Olive ......................................... 829 2579 12G3 1326 117 

I 
11.33 

£~.i;;,\~ ·ii~i·~·~:::: :: : ::: : : :::::.: :::::::::::ii g~* 2996 153:l 

I 
146:l 

I 

101 14.48 
3389 16G9 17110 147 11.76 

i:?i~~~~:-:::::::::: :: : :::: :: :::: :: : : : : :: : ::: :: 11 ~g~ 4514 1816 

I 
26()8 190 14.20 

2847 130G 1542 13:' 
I 

11.GS 

-------

Upon this basis Houston returned a pound of bulter fat 
for every S.02 pounds of dry matter, while Ida required 
13.28 pounds and Belle 15.17 pounds, or 7.15 pounds of dry 
matter more per pound of butter fat produced than was 
required by Houston. By deducting the calculated amount 
required by each cow for food of maintenance the range of 
variation of the amount of dry matter required to one 
pound of butter fat is reduced from 16.82 pounds to 7.15 
pounds, showing that one or the chief ca uses or the difference 
in the productive powers of cows is the difference in the 
proportion of food required for bodily maintenance, and that 
available for product. But after making clue allo\Yance for 
food of support it appears that Fairy yielded one pound of 
butterfat for every 15.76 pounds of the dry matter available 
for dairy products, w bile Fortune returned a pound of butter 
fat for every 9.13 pounds, sho\ving that for each pound of 
butter fat produced Fairy used 6.63 pounds of clry matter to 
some purpose other than milk production. Similar, but vary
ing, results are found with the other cows listed in the table. 

Upon examination of the weighing record it was found 
that nearly all the cows gained in weight during the period 
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covered by the tables. The gain actually made by each 
could, however, be determined only approximately because 
or the variation in the weekly \Veighings. Two cows, 
Fortune and Houston, made no gain, while thcothcrsgaincc1 
from 20 to 80 pounds. The character of the gain made by 
different cows varied, as some were in calf, and others were 
110t; some young cows made considerable growth, while the 
gain made by some of the mature ones included fcctal growth, 
with others it did not. The cows Belle, Ethel and Houston 
were not in calf, and the heifrr Quidee made rapid growth 
during the winter. All the other cows in the list were, as 
far as known, under normal condition. Thev were on full 
feed and the amount each cow could eat was determined in 
the early part of the winter and a fixed ratio of grain to 
roughage was maintained. Taking the gain in \Ye.ight made 
by each cow and the butter fat yielded as a "Total Pro
cl uct'' the dry matter required for a pound of :i:roduct is 
calculated in the follo\ving t<1 ble: 

TABLE XCIII.-Showing Pounds of Dry Matter Consumed by Each Cow, 
Calculated Dry Matter Needed for Food of Support, Dry Matter Avail
able for Product, Yield of Butter Fat, Gain in Weight, and Dry Matter 
Consumed to One Pound of Product. 

NAME 

Belle.................. ··········I 
Duche~s ................ . 
Et11el ............ ..................... j 
FairJr ................... .............. . 
Fortune ....... .................. . 
Houston ......................... . 
Ida .................................... . 
Lott .................................... . 
Lydia ................................. . 
Oli·ve ........... ....................... . 
Q~d~ ................................ . 
S\Yeet Briar ........ .. 
Topsy ................................ . 
Tricksey ............................ . 

3236 
2781 
2905 
2744 
3247 
2926 
3039 
3341 
3400 
2579 
2996 
3389 
4514 
2847 

1G06 
1213 
1769 
1341 
1430 
1379 
1777 
1873 
1778 
1253 
1533 
1659 
181G 
130G 

1730 
1568 
1136 
1403 
1817 
1G47 
1262 
1468 
1fi22 
1326 
1463 
1730 
2698 
1542 

TOTAL PRODI"CT 

114 
120 
111 

89 
199 
193 

95 
118 
130 
117 
101 
147 
190 
133 

·1~11·2.45 
~A ~:~~ 

./ .... ~~···· ~:t~ 
8.02 

60 8.14 
62 8.16 
40 9.54 
20 9.68 
80 8.08 
55 R.56 
60 10.79 
40 8.!ll 

The table shows that by making the allowance stated 
for food of mainten;mce and calculating that it requires as 
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much dry matter to produce a pound of gain in a CO\V ·while 
giving milk as it does to produce a pound of butter fat, the 
range of variation as to the amount of dry matter required 
by the different cows to a pound of product is from 8.08 
pounds by Quidee, to 9.68 by Olive, or 1.6 pounds, with the 
exception of Topsy, and Belle that required 10.79 and 12.45 
respectively; and that the chief factors that determine the 
adaptability of a cow for dairy work appear to be her feed
ing capacity, the proportion of her food needed for body 
maintenance and the disposition made of the nutrients 
available fur product. 

OBSER\"ATIONS. 

It was not expected that absolutely correct results 
would be obtained in every case by a hypolhetical 
statement, even if it were in a general way correct, because 
animals differ in efficiency of digestion; neither is it probable 
that all cows requit'e food of support at exactly the same 
rate, on account of difference in temperament as well as in 
power of assimilation. But these differences, as appears 
from the last table, are minor matters. 

The greatest variation from the a\·ernge amount of dry 
matter required for a pounc1 of product was by the grade 
shorthorn Belle, that took 12.-15 pounds, and Topsy, that 
required 10.79 pounds. \Yhy these tw·o cows required more 
than did the other members of the herd is a matter which 
cannot be definitely determined. But it so happened that 
Belle was employed 16 consecuti\·e weeks in an experiment 
on food of maintenance, and gained on an average .2 of a 
pound per day on a ration containing only 11.7 pounds of 
dry matter, when her avernge weight was 1,079 pounds, 
being at the rate of 10.84 pounds daily and thousand pounds 
live weight. So it is not probable that she required more for 
food of support than the amount calculated. Nor can it be 
attrilmtecl to poor digestion, for she \Vas employed in nu-
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rnerous trials determining the digestibility of \·arious food 
stuffs and the data obtained show she had good digestion, 
though not the best. 

The methods of feeding were based upon the idea that a 
cow well and reguhrly feel throughout the year and from 
year to year would eat no more than she actually needed, 
and that such liberal feeding would develop both her feeding 
and digesting powers. But in examining the table with 
reference to the amount of dry matter required by the differ
cn t cows for a pound of product, after deducting that re
quired for maintena11ce, it appears that thoscthatconsumecl 
relatively a large ration used nine pounds or O\"er of dry 
matter; while those that required less than nine pounds con
sumed relati\·ely a small ration, which indicates that some 
cows will eat. and apparentJ.y relish, a larger ration than 
they can digest and assimilate. 

During the eighteen weeks covered by the table, Belle ate 
011 an average 25.68 pounds of dry matter daily, being at the 
rate of 25.78 pounds per thousand pounds live weight, and 
returned a pound of product for every 12.45 pounds of dry 
matter. By referring to the following table giving her re
cord for sixteen weeks ending l\Iay 5, 1895, it is shown 
that she ate daily 23 38 pounds of dry matter, which was 
at the rate of 20.88 pounds per thousand poundsliveweight. 
It appears therefore that during the year she had acquired 
the habit of taking more feed than she could digest and 
assimilate. It is, however, not safe to arrive at any conclu
sion until all conditions bearing upon the subject are known, 
as will appear from the table following: 

·-
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PRIDE. 

TABLE XCIV.-Giving Summary of Results Obtained from December 
31, 1894, to May 5, 1895. 
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Beckley 2 .......... 11'49 2604 ! 20.66 I 24.33 12841
1 

1320 94 28 10.80 
*Belle ................. 977 2338 ! 20.88 i 22.05 1273 1065 90 15 10.12 
Countess .......... 1173 3647 28.94 I 24.67 1774 1 1873 136 , 6 13.27 

*Dora................ 892 1751 22.74 I 25.4ll 874 I ><77 68 I 25 9.47 
*Ethel. ............... :1083 1846 23.97 1 '.!2.13 1001 1· 845 86' II··.·.·.·.··.·.·.·.·. 9.84 
Hm1ston ........... I 909 :not 24.61' 27.07 137G 1726 169 10.23 
Lou....... . ..... ·1108 3'.,G4 26.70 24.10 1673: 16;<9 134 

1 

........ 10.98 
Lydia ......... f1073 3519 27.93 r 2G.03 1G22 I 11'97 129 40 11.25 
Nora ............ 1916 2758 21.88 2:L89 1385 \ 1:;73 60 

1

. 86 9.39 
Olive. ............ 793 2607 20.69 26 09 1199 I 1408 117 ..... 12.06 
Pride... . .. .... 815 2388 20.54 25.20 1232 , 13fi6 66 42 12.56 
Quidee ............ , 865 2909 2:,.09 26.69 r 1308 1601 113 38 10.62 
Reddy. . ... ···1 7fi6 2n69' 21.18 2" 02 I 114~ 11526 97 51 10.32 
Sweet Briar ...... 1068 3430 27.22 25.4811615 1815 178 1 ·········· 10.19 
Topsy .......... .11157 3985f3t.62

1

27.33 1749 2236 193 ........... 11.56 
Tricksey2 ........ l 747 2334[20.11 26.92 _21'..:9]_1_40_<;_~ __ 32 __ 1000 

-------""'········ ... ....... ...... .. . . ............ 24,012 1s58 I 363 10.81 

*Belle's record is for 16 \\·eeks, Dora's and Ethd's for 11 'veeks. All the rest 

are for 18 weeks. 

Pride, though a high type dairy cow, failed after the 
year 1893 to make adequate return for food consumed, and 
as appears from the last table required more dry matter per 
pound of product than any other cow except Countess. The 
cause of this failure, howe,·er, "\Y<l.S not discovered until after 
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her death, which was at the close of her twelfth year, when 
quite a large number of wire nails wcrefoundinhet'stomach. 
Olive's record in both the foregoing tables indicates either 
that her diaestion was im1)aired from some similar cause, b 

or that she took more food than she could use economically, 
bnt unfortunately no examination was made of her digest
ive tract after she was killed. In her case, howe\·er, as 
\Yell as in that of Topsy, the difficulty was probably clue 
to eating more than could be digested and assimila tcd. 
Great as was the difference in the amount of food taken by 
them, both were fed about equally, taking as a basis the 
length and depth of their bodies. 

Countess is another cow that has failed to yield butter 
fat in proportion to food consumed, considering her con
formation, and so greatly has she deviated from what might 
be expected from her that it is suspected her digestive tract 
is impaired by the presence of some foreign substance. She 
has therefore not been placed in either of the groups when 
studying the effect of type on cost of production. 

Attention is im·ited to the fact that during the period 
ending May 5, 1895, the a vcrage weight of Ethel, Lou 
and Lydia was considerably less than it was during the 
period ending May 3, 1806, and that the relati\·e amount 
of dry matter required to a pound of product was less for 
the latter period than for the former, indicating that cows 
may not require food of maintenance exactly in proportion to 
their weight, and that in deducting food of support for the 
latter period, at the rate of 12 pounds daily and thousand 
pounds live weight, there was left less dry matter than 
they would seem to need for the total product returned. 
In making comparisons between the results obtained as 
appears in the two tables, it should be borne in mind that 
the nutritive ratio of the rations fed during the period 
ending May 5, 1895, varied from 1:7.l to 1:7.3 and 
averaged about 1:7.2, while the nutritive ratio of the 
ration fed during the period ending lVIay 3, 189G, was 
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1:5.3. When the wide ration was fed, 10.81 pounds of dry 
matt.er were required on an average for a pound of product, 
after deducting the food of support; while with the narrow 
ration only 9.43 pounds were used, indicating that a ration 
having a nutritive ratio of 1 :5.3 comes nearer supplying 
the nutrients needed for milk production in the right pro
portion than docs one having a nutritive ratio of 1:7.2. 

EFFECTS OF LOSS IX BODY WEIGHT. 

Houston maintained her weight during the period end
ing May 3, 1896, while Fortune lost 60 pounds. After 
making allowance for food of maintenance at the rate of 12 
pounds dry matter per day and thousand pounds live 
weight, Houston returned a pound of but~r fat for every 
8.02 pounds of dry matter, while Fortune required 9.13, in
dicating that the latter either ate more food than she could 
assimilate or that there is no compensatory increase in yield 
of butter fat resulting from a loss in body \\·eight. 

During the first six weeks of her lactat10n, commencing 
in October, 1896, Duchess had an an·rage weight of 867 
pounds, and consumed 1, 104 pounds of dry matter. Deduct
ing the amount needed for food of support she had left 
m·ailable for dairy prodnct 667 pounds of dry matter. 
During the six weeks she ga ye 7 4.50 pounds of bu lter fat 
requiring 8.95 pounds of dry matter to one pound of butter 
fat. During the six weeks following, her average weight 
\Vas 832 pounds. She consumed 998 pounds of dry matter. 
Deducting 419 pounds of dry matter, the calculated amount 
required for food of support, she had left 579 pounds avail
able for dairy product. During the six weeks she yielded 59 
pounds of butter fat requiring 9.81 pounds of dry matter to 
one pound of butter fat, or 9.6 per cent. more than she re
quired during the first period. During the first period of six 
weeks she maintained her weight, but during the second 
period she lost 49 pounds and required 9.6 per cent. more 
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dry matter to~ pound ofbntter fat, indicating again that 
breaking do,.Yn of body tissue has no compensatory return 
in increased yield of dairy product. 

Sweet Briar came in the last of October, 1896. During 
the six weeks commencing November 9th, and ending Decem
ber 20th, she maintained her ·weight, which averaged 1,215 
pounds. She consumed 1, 18~.8 pounds of dry matter and 
after deducting the calculated food of support she had avail
able 576 pounds of dry matter for dairy product. She 
yielded 78 pounds of butter fat, being an average of 15 
pounds of butter per week, and returned a pound of butter 
fat for each 7.38 pounrls of dry matter. During the six 
weeks following she lost 28 pounds, and had an ayerage 
weight of 1,187 pounds. She ate 1,060 pounds of 
dry matter and after calculating the food of support on 
the basis of the reduced weight there was left ayailable for 
dairy product 462 pounds of dry matter. She yielded 64.43 
pounds of butter fat, being 7.17 ponnds of dry matter to a 
pound of butter fat, or .2 of a ponnd less than was required 
during the first period when maintaining her weight; indi
cating that she derived a slight benefit from the decrease in 
body weight, or that she consumed more during the first 
period than she could assimilate. 

Since these feeding experiments were not planned for 
such a close study in animal nutrition no definite results are 
expected from them and they are giYen i:.imply to show the 
direction in which our investigation is leading. 

JUDGING COWS BY THE TEST. 

That the u:;;efulness of a cow in the dairy cannot be 
definitely determined by testing her for butter tat for a week, 
a month, or even a year, is clearly shown by the records of 
the station herd. Had we attempted to pass judgment 
upon the merits of Ethel and Honston as indicated by the 
scales and the milk test during the first four weeks of any 
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of their periods of lactation, the evidence would have forced 
us to the conclusion that they were practically equal, while 
if judgment had been passed upon them, taking their con
formation as a basis, Houston would have been declared far 
superior to Ethel. 

Cows vary from year to year in yield of milk and butter 
fat, but it rarely occurs that they will give a light yield for 
two consecutive years as is shown by the following table: 

TABLE XCV.-Showing Yield of Butter for Five Consecutive Years. 

Houston S\\·eet Briar Topsy 

1892 ........ ············································· 358 425 361 
1893 ...................................................... . 428 417 476 
1894 ..................................................... . 356 270 355 
1895 ...................................................... . 404 489 554 
1896 ..................................................... . 513 379 520 

The table also shows that a cow may do exceptionally 
good work for two consecutive years as did Sweet Briar in 
1892 and 1893, and Houston and Topsy in 1895 and 1896. 
But Houston was not under normal condition in 1896, since 
she failed to get in calf. She ate less food the last year and 
produced more milk and butter than she did any year prev
ious, indicating that a cow not in calf may yield an abnor
mal amount of butter fat. This point \Yas also strengthened 
by the performance of Lil, a roan grade shorthorn, that 
came to the station herd in May, J 896. 

She dropped a calf the last day of May and from the 1st 
day of] une to the 25th of October, when exclusive stall 
feeding commenced, she gave 5,268.J pounds of milk con
taining 216.34 ponnds of butter fat. During the 26 "\Yee ks 
following she consumed 4,537 pounds of dry matter and 
yielded 4,178.3 pounds of milk cont:iining 218.69 pounds ot 
butter fat. On the 26th day of April she was turned to 
pasture, and from that day until the end of l\Iay, when she 
completed her year's record, she gave 791.6 pounds of milk, 
containing 39.34 pounds of butter fat, making a total yield 
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for the year of 10,238 pounds of milk containing 474.37 
pounds of butter fat, being equiYalent to 553.43 pounds of 
butter. She continued in milk until October 17th, giving 
f1uring her period of lactation, covering 16 months and 1 7 
r1ays, 12,594.7 pounds of milk containing 597.9 pounds of 
Ji utter fat, being e(1uivalent to 697.5 pounds of butter. She 
was in just fair working condition, weighing 1,225 pounds 
during the month of June when she was fresh. Her average 
weight during the following October was 1, 197 pounds. 
During the first three weeks in November she received 15 

LIT .. , GRADE SIIORTIIORX. 

pounds of grain and the same of roots and hay, the ration 
containing a trifle over 29 pounds of dry matter. Noticing 
that she gained some 50 pounds during the three weeks 
when she received this ration, it was reduced to 13 pounds of 
grain, and by the close of the year her weight was 1,215. 
This weight she practically maintained and in April her 
average weight was 1, 185 pounds. Notwithstanding the 
large yield during the period of lactation, there is nothing 
extraordinary about it, when all the conditions are taken 
into account. She was a fair feeder, having a capacity of 25 
pounds of dry matter per day, being at the rate of. '.20.75 per 
thousand pounds live weight. Not being in calf, haying a 
contented disposition and not laying on any flesh, all her 
food above that needed for body maintenance was available 
for dairy product. June, July and August the pasture was 
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excellent, and cl uring that time she did not seem to care for 
more than 4 pounds of grain daily. From the 1st of Sep
tember her grain ration was gradually increased and by the 
end of October she was again on full feed. She was in milk 
504 days and since she required in round numbers 25 pounds 
of dry matter daily during the ·winter ·when she was far ad
vanced in her period of lactation it is not unreasonable to 
assume that she consumed 26 pounds daily during the first 
six months of her lactation and 25 pounds daily during the 
remainder of the term, which amounts to 12,783 pounds of 
dry matter. A cow of Lil's disposition uses the minimum 
for food of maintenance, being in round numbers 14 pounds 
of dry matter daily for a cow weighing 1,200 pounds, 
amounting to 7,056 pounds for 504 days, leaving available 
for dairy products 5, 727 pounds. She yielded 697 pounds 
of butter which is 1 pound of butter for ewry 8.21 pounds 
of dry matter, being the amount ordinarily required by 
cows not taking more feed than they can assimilate and 
having good digestion. To test her digesting powers she 
was employed in a digestion experiment during three weeks 
in November, the feed being fodder corn, roots and oil meal. 
She digested 70 per cent. of the dry matter while the cow 
Lottie, that \Vas on a similar experiment, digested only 
62.25 per cent. of the dry matter. 

Her largest yield in any one week was only 12.37 
pounds of butter, and after being in milk six months she 
was still giving 11.5 pounds per week. Had she been in calf 
and clue in about a year from the time she dropped her calf, 
she would probably have giyen milk about 40 \~eeks and 
yielded about 400 pounds of butter, which would have been a 
most excellent record, but not being in calf, nor using any 
food for gain in weight, she was enabled to yield 553 P.Ounds 
in 12 months and 697 pounds in 16 months and 17 days. 

As further evidence showing what little significance at
taches to a single year's record the performance of the grade 
shorthorn Fairy is cited. During the year 1896 she gave 
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271 pounds of butter. In 1897 her yield was 384pounds and 
in 1898 it was 21 G pounds. And yet during the three years 
she had practically the same care and similar methods of 
feeding obtained. 

From the time the dairy herd was established there has 
been no effort made to stimulate or train a cow to produce 
an abnormal yield for a week, a month or a year; so the 
variations that occurred in this respect were due simply 
to the variation in the physical tone of the cows. It is not 
certain that the cows were fed in such a way that the great
est yield possible was obtained. The fact that Topsy pro
duced 554 pounds of butter in a year, Lil 553, and Houston 
51:!, with only ordinary feed and under such clisarl van tag es 
as exist at a publi2 institution like an experiment station, 
indicates the possibility of far greater yields when all con
ditions are favorable. It may be that a cow in the best 
possible physical condition and having extraordinary feed
ing powers might digest 30 pounds of dry matter daily. 
With a large middle and light quarters and weighing only a 
thousand pounds she would require 4,380 pounds of dry 
matter during 365 clays for food of maintenance. If she 
made no gain in weight and had no feet al growth to nourish. 
she would have available for milk production during the 
year 6,570 pounds of dry matter. Calculating a yield of 
one pound of butter from eight pounds of dry matter an 
annual yield of800 pounds of butter, or of milk 25,000 pounds 
containing 2.8 per cent. butter fat, would seem within the 
range ot probability. The tables indicate that if a narrower 
ration containing a smaller percentage of inert matter were 
provided the amount of dry matter required for food of sup
port and for a pound of butter might be materially reduced. 
The records show that under our system of feeding it re
quired from 8 to 9.G pounds of dry matter over and above 
that calculated for food of maintenance to produce a pound 
of butter by cows under normal condition. 
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During the year that Houston made her best record, 
which was 512 pounds of butter, she consumed only 23 
pounds of dry matter daily during the first six months of her 
period of lactation. Her average weight during the year 
was 926 pounds, and calculating that she required 11 
pounds of dry matter daily for food of maintenance she had 
12 pounds left daily available for dfliry product, being 
enough for one and a half pounds of butter. Had she been 
milked 365 days her normal yield under the conditions 
would have been 547 pounds. It is not certain that the 
ration fed provided the nutrients required for bodily main
tenance and milk production in the exact proportion needed, 
neither is it claimed that the ration was one that required 
the minimum amount of energy for digestion. It may be 
possible, therefore, that in cases where these requirements 
are fully met the amount of dry matter required for the pro
duction of a pound of butter may be considerably lessened. 
It has been shown that cows vary from year to year in 
physical tone; that at some time in their life they will con
sume more food and do more work than they have done at 
any other time; and that the usefulness of a cow cannot be 
measured by any one year's performance. Every living 
thing reaches its meridian of life but once, and if at that 
time all conditions are favorable and every opportunity 1s 
offered, extraordinary results may be obtained . 
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COMPARING THE COST OF BUTTER AND MEAT 

PRODUCTION. 

During the winter of 1896-97 an experiment was made 
having fol' its object a comparison of the cost of butter and 
meat production. During the summer of 1896 the Division 
of Agriculture used four steers in an experiment in pasturing 
on plots of forage crops. The preliminary work was com
pleted in the fall, and the steers were to be fattened, and in 
the meantime used during the winter in class work, and later 
on were to be slaughtered, and the dressed meat used 111 

the co-operative dining hall connected with the School of 
,\gricul tu re. 

It was decided that the steers should be turned over to 
the Dairy Division for the object stated. 

The experiment was di,·ided into two periods of five 
weeks each. The first period the cows and steers received a 
ration composed of six parts ground corn, five parts bran 
and one part oil meal, with timothy hay and beets. During 
the second period they received a grain mixture composed ot 
eight parts bran, two of corn and two of barley. The first 
two weeks were set aside for preliminary feeding m1d the 
remaining three weeks of each period were taken for the ex
periment proper. 

Three of the steers were about thirty months old, and 
one three or four months younger. Two were black, and 
had the appearance of carrying some Angus blood; two 
were reel, and evidently had some ShortLorn blood. Weight 
of steers ranged from 830 to 1,008 and in general conform
ation two woulr1 be considered as fair steers for feeding 
purposes, while two would be called poor. 

The cows selected for the experiment were above the 
average in quantity of milk and butter produced, but in cost 
of production two of them, Countess and Liggetta, were 
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among the highest in the herd; while Sweet Briar and 
Duchess were below the average, but not the lowest. 

FIRST PERIOD. 

TABLE XCVI.-Showing Feed Consumed and Gain Made by Each Steer 
During the First Period of the Trial, When the Grain Ration was 
Composed of a Mixture of Six Parts Corn, Five Parts Bran and One 
Part Oil Meal. 

NAME 
Days 

in 
Trial Hay 

FI;ED 

Gain l Grain l __ R_oo_t_s_'---_L_b_s_._ 

Bob .................................... [ H ~~~ 252 I ~~~ g~ 

~~L:.••<••••••--:-:-- --:-:-:- !!! l--:-:-~-1--1-:-:--
Nine hundred and forty-five pounds of the grain mixture 

with an equal amount in weight of hay and sugar beets 
produced a gain of 158 pounds, or 100 pounds of the grain 
mixture with an equal weight of roots and hay produced 
16. 72 pounds of gain. 

TABLE XCVII.-Showing the Amount of Feed Consumed and Butter 
Produced by the Four Cows in the Experiment During the First 
Period of the Trial, When the Grain Ration was Composed of a Mixture 
of Six Parts Corn, Five Parts Bran and One Part Oil Meal. 

Days 
FEED 

-Ro=-1 Lbs. of NAhlE in 
I Butter Trial Hay Grain 
I 

Countess ........... ................. 21 34.3 343 343 34.06 
Ouc:hess ............. .................. 21 2D4 294 294- 47.87 
Liggetta ............................. 21 322 322 322 31.67 
Sweet Briar ........................ 21 2SO 280 280 45.33 

--------
Total ............................... 84 1239 1239 1239 158.93 

One thousand two hundred and thirty-nine pounds of 
the grain mixture, together with an equal amount, in 
weight, of hay and roots, produced 158.93 pounds of butter 
or 100 pounds of the grain mixture with an equal amount, in 
weight, of hay and mots, produced 1'.?.66 pounds of butter. 
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SECOND PERIOD. 

TABLE XCVIII.-Showing Feed Consumed and Gain Made by Each 
Steer During the Second Period of the Trial and When the Grain 
Mixture was Composed of Eight Parts Bran, Two Parts Corn and 
Two Parts Barley. 

FEED 

NAME 

I 
Days I 

-- T:
1

ii~-I-Iay-- .~1-----.-----.-

~~·····································•I 
<;ain 

Grain Roots Lbs. 

21 
21 
21 
21 

- 1-~t-;i:-_-_~-~ .. =-~~~~~~::-:~1--8+-

252 
189 
210 
189 

840 

252 252 RO 
189 189 [)7 
210 210 7ti 
18!J l~D 54 

8.J.O 840 266 

~---~---------

Eight hundred and forty pournJs of the grain mixture, 
together with an equal amount each in weight of roots and 
hay, produced 266 pounds of gain, or lOOpoundsof the grain 
mixture with an equal amount in \veight of hay and roots 
produced 31.GG pounds of gain. 

TABLE XCIX.-Showing the Amount of Feed Consumed and Butter 
Produced by the Four Cows in the Experiment During the Second 
Period of the Trial, the Grain Ration Being a Mixture of Eight Parts 
Bran, Two Parts Corn and Two Parts Barley. 

------- ---- - --~·------------------:==-----· 1 i: . ~" 
Cuunte~s ................ . 
Duchess ....... , ....... .............. . 
Liggetta ............. .. 
Sweet Briar .. . 

Total. ... . . . . . . . . . . . . . . . . . . . . . I 
----

21 
21 
21 
21 

8.J. 

352 
273 
315 
315 

1255 

FERD 

Grain 

352 
273 
315 
315 

----
1255 

R=-1 I 

Lbs. of 
Butter 

352 30.77 
273 40.25 
315 28.36 
315 43.95 

--------
1255 143.33 

Twelve hundred and fifty-five pounds of the gram 
mixture, together with an equal amount in weight of hay 
and roots, produccd 148.33 pounds of butter, or 100 pounds 
of the grain mixture and an equal amount in weight of hay 
and roots produced 11.42 pounds of butter. 
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TABLE C.-Giving Summary of Results Obtained in the Two Periods. 

cows 11 I, STEERS 

Period I Hay I Grain I Roots I Butter II Period I Hay I Grain I Roots I Gain 
Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. 

1... ·······1 100 I 100 

I 
100 

112.6: II~···········! 100 

I 
100 

I 
100 116.72 

2 ........... 100 
I 

100 100 11.4- -··········· 100 100 
I 

100 31.66 
I 

Total..1 200 
I 

200 
I 

200 124.0811 Total..1 200 
I 

200 
I 

200 148.38 

I 
100 

I 
100 

I 
100 112.0411 I 

100 
I 

100 
I 

100 124.19 

Combining the results obtained during the first and 
second periods we find that 100 pounds of grain mixture 
with an equal amount of hay and roots when feel to the 
four steers produced 24.19 pounds in gain and that an equal 
amount of the same food feel to the four cows produced 
12.04 pounds of butter. 

The foregoing comparisons are made \vith rererence only 
to the amount of feed consumed by the four steers am1 four 
cows to produce meat and butter products, and since all the 
feed was weighed and chemical analyses made of the different 
feed stuffs used, also a digestion experiment made \Yith the 
four steers A.t the close of the experiment proper, further 
comparisons can be made as to the amount of dry matter 
consumed by the eight animals em ployed in the experiment, 
the cost of butter and meat production, the pounds of dry 
matter required to produce a pound of butter and a pound of 
gain, and with the steers the amount of food digested by 
each, and approximately what disposition was made of the 
food. 

The steers represented four clearly defined types, though 
none of them fairly represented what would be termed an 
excellent beef form. 
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Bon. 

Bob had good depth through the middle which is an in
dication of a good feeder; he had excellent heart girth, was 
low in the flank, medium breadth across the shoulders, crops 
medium full, ribs well sprung, thighs fairly thick, with rear 
thigh line running down nearly straight. He was very 
quiet in disposition, slow in his movements, paying little 
attention to what was going on and spent much of his time 
lying down. He consumed the most feed, made the greatest 
gain of any of the steers and made it at the least cost. His 
average daily gain was 3.24 pounds at a cost for feed of 1% 
cents per pound of gain: 

Calamity was black and hornless; medium in depth 
through the middle; light fore and hind quarters; cut up 
high in the flank; hook points prominent; withers, back and 
rump quite sharp; thighs flat and a little incurving. Bright, 
quick eye, rather timid, and just a little li~ht in feeding 
capacity. His average daily gain was 2.74; cost of a pound 
of gain 1.82 cents. 

1), 
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OLE. 

In a general way Ole resembled Bob, being red and simi
lar in conformation but not quite as deep in body. He had 
a large head, was heavy in bone, large limbs and heavy tail. 
His fore quarters were fully as broad and full as Bob's, but 
his hind quarters were a trifle more narrow and angular. 
In disposition he differed greatly from the others. He was 
slow in movement but restive. and stubborn, and while he 
was not as timid as Cal. he was much slower in responding 
to kind treatment and in becoming reconciled to confine
ment. His average daily ga111 was 2.12 pounds, at a cost 
of 2.37 cents per pound. 

NIG. 

Nig, as the name indicates, was black and evidently carried 
some Angus blood. He wassmallerthantheothers, weighing 
830 pounds when he came to the division, but was taller 
than his weight indicated. His most noticeable character
istic was a lack of depth and breadth of body, ·which gave 
him a leggy appearance. There was nothing remarkable in· 
his disposition, being just fair in this respect. He gained on 
an average 2 pounds per day and it cost 2.26 cents per 
pound of gain. 
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TABLE CI.-Summary of Results on Meat Production. 

Dry Cost of 
1· 

Gain Average I Cost IDry:.lut-NAME Matter Dai Iv of 1 lb. of terto 1 lb. 
Lbs. Fee<l Lbs. Ga iii Gain of Gain 

Cents 
Bob ..................... 981.96 $2.40 136 3.24 1.76 7.22 
Ole ..................... 858.90 2.11 89 2.12 2.37 9.65 
L:al. ..................... 858.G9 2.10 115 2.74 1.83 7.46 
:-;ig ...................... 777.00 1.~)() 84 2.00 2.26 9.25 

Total.. ............ / 3476.55 I 8.51 I 424 /········ ..... ../-······· ········/··········· 

Average ........... / ............... / ................ / .............. / 2.52 I 2.01 I 8.20 

The four steers consumed $8.51 worth offeed, gained 424 
pounds; the average daily gain was 2.52 pounds; cost for 
feed per pound gain 2 cents, and it required 8.2 pounds of 
dry matter for every pound of gain. 

The following table gives the pounds of dry matter con
sumed by each cow, the cost offeecl, the yield of butter, cost 
of a pound of butter and the dry matter required to pro
duce a pound of butter: 

TABLE CII.-Summary of Results on Butter Production. 

NAME 

I 

:--r~~~<r c,~;t I ~~i~e~f I ~i~it~f I i~~: ~~ 1t~;i'o;1 ~\~: 
Lbs. Feed Fat Lbs. Butter of Butter 

Lbs. 
-··-·--- . --------- --c----~~-----'---

Cuunte•s ...... 1349.04 
Duchess................ llOa.76 
Liggetta ................ 1240.05 
Sweet Briar. .......... 1158.50 

$3.29 
2.70 
3.03 
2.82 

55.35 
72.10 
51.4!') 
76.52 

64.58 
84..12 
60.0B 
89.27 

Cents 
5.09 
3.21 
5.05 
3.16 

20.89 
13.12 
20.66 
12.98 

Total. ................. / ~851~~~~:-1255.42 1297.99 / ............... / .............. . 

Average .............. /················l·· .. ········· .. ·I··········· ..... / ................ , 3.97 I 16.28 

The four cows consumed $11.84 worth of feed, produced 
255.42 pounds of hutter fat, being a butter equiYalent of 
297.99 pounds, at a cost of 3.97 cents, consumed 16.28 
,pounds of dry matter to one pound of butter; while the four 
steers gained on an average 2.52 pounds per clay, costing 
two cents per pound of gain, and required 8.2 pounds of dry 
matter to one pound gain in weight. 
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As there will always be some variation as to cost of pro
duction, both for butter and meat, and the amount of dry 
matter required to produce them, it is not expected that 
this experiment will do more than to give the comparative 
cost, and on this point we shall <leal only in round numbers, 
and show that on an average it required half as much feed to 
produce a pound of gain or growth as it did to produce the 
milk that would make a pound of butter. The amount of 
dry matter required to produceapoundofeitherproductwas 
exceptionally small because of the short time CO\'ered by the 
experiment. Had it been carried on for six months the 
average cost for gain and butter product and the amount of 
dry matter required for their production could have been 
accepted as a fair average and a standard. 

The following table gives the records of the four cows 
during the remainder of the winter, covering a period of 26 
weeks, during which time the average cost of feed for a 
pound of butter was 4. 76 cents, and a pound of butter was 
produced for each 17.71 pounds of dry matter consumed. 

NAME 
Dry 

Matter 
Lbs. 

Cost 
of 

Feed I 
Cost of a I D~~r!\~~t-

Butter ofPBoutt1td 1 lb. of 
Lbs. u er Butter 

r~£tii~;~~ I mHi 'lil! m:i 1 Hf 1 irn 
Average ............................ \-....... -........ \ .......... ······i·=~~~=.1-~~;~--1- ~7~~ 

WHY THE DIFFERENCE I:X PRODUCTIVE POWERS. 

Referring to table CI., Summary of Results on Meat 
Production, it will be seen that there was a marked differ
ence in the gain made by the different steers, the cost of the 
gain, and the amount of dry matter required to produce a 
pound of gain; Bob making a pound of gain with 7.22 
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pounds of dry matter, Cal. requiring 7.46 pounds, Nig 
9.25, and Ole 9.65. The cost of producing a pound of 
gain was exactly in proportion to the amount of dry 
matter ret1uired. The question that interests every farmer 
is why this difference in the gain and cost of gain with 
the different steers. The description of the steers gives 
only a partial explanation of the difference in the manner 
in which they responded to the feed. But so far as the 
clescription affords eyidence, Ole should ha,·e made a hetter 
return than Cal., for the latter was of a more restless 
disposition and was not of as good a beef type. Each 
took the same amount of feed and carried practically the 
same weight during the experiment and yet, Cal gained 115 
pounds while Ole gained 89 pounds. Had each steer made 
gain in proportion to the dry matter consumed, taking the 
.!.'.ain made by Bob as a basis, Cal. and Ole would hayegained 
119 pounds each and Nig would have gained 107 pounds. 
Immediately after the close of the experiment .and before 
any change was made in their feed an investigation was 
made to determine the per cent. of the feed that each steer 
digested. The feed was carefully weighed as during the 
experiment and chemical analyses made of the different feed 
stuffs to ascertain the exact amount and kind of nutrients 
that each steer consumed; the excreta were weighed and 
analyzed to determine the amount of nutritive substances 
that were digested by each. 

TABLE CIII.-Giving Pounds of Dry Matter Consumed. Per cent. 
Digested, and Pounds of Dry Matter Digested. 

I o., ''""" I Per cent. I Per cent. I Drv :\!attcr Dry Matter 
NAME Consumed Dry Matter Dry :\!a tter urictii::•stcd . Di~e1ted 

Lbs. Undigeskd Digested Lbs. Lhs. 

Bob .......... 981.96 29.10 70.90 285.75 696.21 Cal. .......... 858.69 22.44 77.56 192.69 666.00 Ole ........... 858.90 27.51 72.49 236.29 622.61 Nig ........... 776.00 30.15 69.85 233.87 542.13 
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There was a marked difference in the digesting powers 
of the four steers, the range being 77.56 against 69.85 per 
cent. Dob consumed 123.27 pounds more feed than did Cal. 
but digested only 30.21 pounds more. Cal. and Ole received 
858 pounds of dry matter each, but the former digested 
666 pounds, while the latter digested only 622.61 pounds; or 
in other words Cal. fonnd 43.39 pounds more of nutritive 
substances available for gain. Another point worthy of 
note is the fact that Cal. with a medium ration digested his 
food the best, hut Ole being of equal weight and getting the 
same ration digested 5 per cent. less. Bob receiving a 
heavy ration digested 1 per cent. more than did Nig with a 
light ration. 

Had the four steers gained in proportion to the nutrients 
digested by each, taking the gain made by Bob as the basis, 
Cal. would have gained 130 pounds, Ole 121 and Nig 106, 
but the three steers fell short of this, Cal. by 15 pounds, Ole 
by 32 pounds and Nig by 22 pounds. Since these calculations 
are based upon the amount of feed actually digested it fol
lo\vs that a part of the nutritive substances were diverted 
by three of them to some purpose other than gain. \\Then 
three steers in forty-two clays make no return for nutrients' 
that should produce 69 pounds of gain, under such appar
ently favorable conditions, the ffhy becomes a matter of 
considerable importance. 

The first point to be considered is the amount of food 
each steer required for bodily maintenance. It has been 
stated that Bob was of a quiet disposition, contented as to 
his surroundings as long as he had all he wanted to eat and 
was comfortable. An animal with such a disposition uses 
the minimum amount of food to repair waste tissues and 
furnish the energy needed to keep a11 the organs in normal 
working order. Bob will therefore be made the basis for 
comparison.* It is indicated that with an animal under 
fairly normal condition-neither fat nor poor-in comfort
able quarters, and contented, six pounds of digestible 

*Food of mainteDance experiment not yet puhUshcd. 
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matter of the food stuffs ordinarily used will maintain a 
thousand pounds of live weight for 24 hours. The addition
al amount required to provide the muscular energy necderl 
to digest a full ration is an unknown factor and will be left, 
in common with the factor of the amount of digestible nut
rients needed for a pound of gain after the food of mainten
ance is provided for. 

Taking the actual amount of food stuffs digested daily 
by each steer the gain made, as near as could be determined 
lJy the scales, and assuming that three pounds of nutritive 
substances were used by each stee1· for each pound of gain 
and for the extra energy employed to digest a full ration, we 
have the following table: 

TABLE OIV.-Showing Disposition Made Daily of the Nutrients 
Digested by Each Steer. 

Bob Cal Ole I Nig 
~~~~~~~'--~~'--

Pounds of Nutrients Daily.......... ............... 16.57 15.85 14.82 1· 12.94 
l'ounds of Nutrients Needed for Gain ..... .......... :1 9.72 8.22 6.36 6.00 
Pounds for Food of Support ............................. ., 6.::l5 I 7.63 I 8.4G I G.~4 
Per 1000 Pounds Live \\'eight.. . .. ~·::~·-··_·:~-~~--~:!__ ___ 8.04 ~7_1 __ 

The a vernge \veight of the steers during the experiment 
was: Bob, 1,141; Cal., 1,055; 01(', 1,052, and Nig, 900. 
Their average daily gain was: Bob, :-3.24; Cal., 2.74; Ole, 
2.12 and Nig 2 pounds. The amount of nutrients apparently 
required daily by each steer is in accord with the disposi
tion peculiar to each. Bob, the docile, required the mimi
mum, being G pounds; Cal., the timid, used 7.23; Ole, the 
restive, 8.04; an cl Nig 7. 71. Had not special notice been 
taken of the disposition peculiar to each, and the per cent. 
of food digested by each carefully ascertained, we should be 
at a loss to account for the discrepancv between the rrain 

- 0 

made bv Cal. and Ole, since each was of the same averaae 
- b 

weight during the experiment, consumed the same amount 
of food; but when it is shown that Cal. found 1 .04 pounds 

1 
' .:1 

1 ·~ 

t:J, 

.1 
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more nutrients available for gain daily than did Ok, L11at 
this represents a trifle o\·er half a pound of gain pcrclay, an cl 
that during the experiment it would amount to an increase 
in gain of 22 pounds, the balance of this Jiscrcpancy in 
gain, which is only four pounds, may he attributed to the 
clifiercnce in disposition. A careful study of the tables in 
connection with the illustrations and the description given 
of the four steers will show that good disposition and diges
tion are important factors in deciding the usefulness of a 
steer. Cal. was not what would be called, onlinarily, a 
good steer, but being; a fair feeder, having excellent digest
ion and being of a tractable disposition, he was enabled 
to gain 26 pounds more than Ole, notwithstanding the 
fact that in conformation Ole more nearly resembled Bob. 
The experiment indicates, incidentally, that large feeding 
capacity, good digestion and a good disposition are the 
three essential points in a good steer. Of these, Bob pos
sessed two, being a large feeder and having a most contented 
disposition. Cal. had only one, in a marked degree, which 
was good digestion, hut as to quantity of food that hecou1d 
take he was only medium. Ole's digestion and feeding ca
pacity were medium, while his disposition was not good. 
Nig was a trifle better in disposition but lacked both in feed
ing capacity and digestion. 

To illustrate what effect a change of feed, or any dis
turbance, may have on animals even when more than orcli11-
ary precaution is taken to reduce it to a minimum, a 
diagram is submitted showing the average weight of the 
four steers every Monday morning during the experiment: 



INVESTIGATION IN MILK PRODUCTION. 

\.ARIATION IN FLOW AND PER CENT. OF FAT IN 

MILK. 

Keeping an accurate record of the daily yield of milk, arnl 
testing each milking separately, since the establishment of 
! he clairy herc1 of the Mimwsota Experiment Station, has 
:1 lforded a good opportunity to note the changes that take 
place in the flow and quality of the milk from each cow, and 
the influence that feed has on milk secretion. 

In the management of the herd, it has been the aim 
always to supply the nutriment needed for normal milk 
production, and whene\·er it wm: found uecessary to make 
:111ychange in feed it was made gradually, to avoid, as much 
as possible, auy ahnornwl shrinkage, and since no experiment 
''as plauned specially with a Yiew of studying the effect 
that different feed stuffs have on the secretion of milk, 110 

definite results ha Ye been obtained, and the data submitted 
;ire simply such as have accumulated incidentally. 

To show how much a cow may yary in milk yieh1 arn1 
Lit content from one milking to another during a week 
Topsy's record for the week ending January 28, 1 S~Hi, is 

.~1 ven : 

TABLE CV.-Showing the Yield of Milk and Per Cent. Fat of each 
Milking for One Week. 

1896 

l:innnry 22 ............. . 
I• ')') I 

2~::::::::::::::: 
2:-{ .............. 1 
24 ............. . 
24 .............. : 
25 ............. . 
25 ............ : 
2G ............. . 
26 ............. . 
27 .............. 1 

27 ............ . 
28 .............. : 
!!8 

A.M. 
P.M. 
A.M. 
P.M. 
A. M. 
P.M. 
A.M. 
P.M. 
A. 1\1. 
P.M. 
A.M. 
P.M. 
A.M. 
P. l\L 

Milk 

23.2 
21.0 
21.9 
21.6 
21.5 
20.7 
21.7 
18.6 
23.5 
20.3 
21.5 
21.5 
22.0 
21.0 

l Per Cent. Fat, Total Fat 

4.2 .~•8 
4.1 .8G 
3.7 .81 
3.9 .84 
:~.5 .7G 
8.8 .78 
3.6 .79 
3.8 .72 
3.8 .90 
4.2 .86 
3.G .76 
3.5 .76 
3.0 .66 
4.4 9·• 
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VARIATION IN FLO\\' or J\IILI--:. 4()7 

The week's record shows that the lightest yield of milk 
was 18.6 pounds on Thursday evening and the greatest 
yield Friday morning, while Sunday morning January 28th 
her milk contained 3 per cent. fat and in the ewning it con
tained 4.4 per cent. fat. 

To show how a cow's milk may vary in quality rlnring 
the first four weeks of her period of lactation the following 
record of Fairy, a grade shorthorn, is given: 

TABLE CVI.-Showing Yield of Milk and Per Cent. Fat for Four 
Consecutive Weeks. 

Dav in 
LnctUtion 

FIRST WEEK. 

I i 
j __ ~__:i_-_ ___ i P. M. I Total for the ~~Y _ 
1
1 I Per I But-1 I Per i But. I I Per I Bnt-
Milk Cent. ter Milk Cent. I ter [Milk I Cent. ter 

Fat Fat Fat Fat I Fat Fat 

-!-~-~:-::-::-::-::-::-::-::-::-::-::-::-:1-~-~-:~ -~;;l :Ii- ~u H- :~~ i ~H,-H~ U! 
5th ....................... 18.0 6.1 I i.10 16.0 5.2 · .83 3+.o 6.6s i.9:~ 
Gth ....................... 19.2 5.3 11.02 16.7 4-.a .81 35.9 5.10 1.83 
7th ....................... 20.5 5.1 1.04118.5 4.7 .87 39.01 4.90 1.91 
Sth ....................... ~~~!---=~ 17.0 ~~---7~._2_'.:~1--=:7~_2:_~ 

116.9 5.~o I 6.43 106.6 5.19 s.53 ,
1

223.sl 5.36 11.96 

B11tter Equivalent, A. M. 7.50 P. M. 6.45 I For W<ek, 13.95 

Davin 
Lact3.tion 

SECOND WEEK. 

A.1\1. P.l\1, 1 TotalfvrtheDay 

Milk I l":t.1 ~~:- Milk I !e":t.1 ~~:- I Milk ·11 J:~~t. 1_
1 ~~;-

-------~---'_F_a_t__,__F_a_t_, Fat Fat 1 Fat I Fat 

9th·····················! 21.3 4.3 .92 ! 18.0 4.6 .83 39.3 4.45 1.75 
10th ................. ·.... 21.6 4.1 .88 l 8.0 4.5 .81 39.6 4.27 1.G9 

g~:::::::::::::::::::::::I ig:~ g -~~ i~:~ ~-?, :~~ ~~:~ t~~ u~ 
13th ..................... 16.6 4.6 .76 12.0 5.2 .62 I 28.6 4.83 1.38 
14th····················· 13.5 5.3 .72 10.5 5.9 ' .62 '124.0 5.58 1.34 
15th .................... ~ ~~ ~-~~ _!:_7_ __ ·~ __:..::'.: ~8_'.:_,~~-

128.0 4.48 5.74 102.0 4.92 i 5.02 230.0 4.68 110.76 

H~1tter l~(jttivale11t, A. hl. 6.70 1 '. :-.r. 5.SG For \\·eek, 12.5f> 
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Davin 
LactUtion 

THIRD WEEK. 

A. M. ll. :\I. I Total for the Day 

Milk I cfe':t.1 ~~.~-
Fai Fat I 

l'cr But- i Per ! But-
Milk Cent./ ter I Milk 1' CFeautt. I' ter 

Fat Fat Fat 

16th .................... 18.5 4.5 .83 15.7 4.7 .74 34.2 4.5911.57 
17th ..................... 19.2 4.6 .88 15.5 5.1 .79 34.7 4.81 1.G7 
18th... ................. 19.0 4.3 .82 111.8 4. 7 . 74 3.4.8 4.48 l.56 
19th ................... ' 19.0 4.1 .78 16.8 3.9 .65 35.8 3.991 l.43 
20th .................... 19.0 3.6 .68 18.1 4.0 .72 37.l 3.77 l.40 
:!!st ...................... 21.5 3.5 .75 19.0 3.8 .72 40.5 3.1\3 1.47 
nd ..................... 1 22.3[_::~--~ ~~__::~-~~ __:_:~ ~~-__::~ 

1138.5: 4.0 5.54 118.4 4.23 5.01 256.9 4.11 110.55 

I 
Butter Equivalent, A. ~1. 6.4G P. l\J. 5.85 j For Weck, 12.31 

--- --------------'---------'--------

FOUHT!l WEEK. 

------------~--- - -~---------- -- ----- - ... ·- ---- -

Day in 
Lactation 

3rtl ..................... : 
4th .................... ' 
Gth .................. . 
6th 
7th .................. . 
8th .................... . 
9th··············· ... . 

A. l\1. P.M. Total for the Day 

I 
Per I But-

1

, Per , But- 1 Per 
l\lilk I Cent. ter Milk Cent. i ter Milk' Cent. 

Fat Fat Fat ' Fat Fat 
-

llut
fl_·r 
Fat 

21.01 3.5 .70 18.8 2.9 .55 39.8 3.14 I 1.2, .. 
19.Gj 3.4 .66 18.0 3.8 .68 37.6 3.56 1.34 

20.:.1 3.5 .72 17.0 3.6 .61 37.5 3.55 l,_1.:1-:I 
21.013.0 .63 18.U 3.6 .G5 39.0 3.28 1.28 
21.G 3.2 .68 18.4 3.6 .66 39.9 3.36 t.:14 
21.5 3.1 .66 17 !;I 3.2 .57 39.3 3.13 1.2:1 

21.81~:...T~ -~~I~~-~~- _39.8 ~~ UlG 
146.9, 3.22 , 4.73 12G.0 1 3.48 4.39 272.9

1 
3.34 '1 ~1.12 

i I I , ----------

Buller Eqni1·ale11l, A.:\!. 5.52 I !'. l\1. 5.1:.! For \Veek, 10.G4. 
----------------

The highcsi test during the first week was 7 per cent., 
ihe lo\vest 4.G, anc1 the average for the week G.~5. The sec
ond week ihe highest i.est \\·as 5.9, the lowest -kl, a11cl the 
average for the week 4.GS. The third week the highest icsi 
was 5.1, the ]pwest 3.5; an cl ihe a vernge for the week -L 11. 
The fourth week the highest was 3.8, the lowest 2.9, alHl ihe 
a vernge for the week 3.~~4. I Ier 8 \'ernge test for t.!1c year 
l .S9G was 3.98, and for 1897, 3.71. Her yield of milk and 
lint ter 1~11 \\":ts during t11e four \\T<'l;s as ft1ll11\\·c;: 

I • 
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1st week 223.5 lbs. milk, 11.96 butter fat, 13.95 butter. 
'.2d week 230.0 lbs. milk, 10.76 butter fat, 12.55 butter. 
3d week 2GG.9 lbs. mil;,, 10.55 butter fat, 12.31 butter. 
4th week 272.9 lbs. milk, 9.12 butter fat, 10.64 butter. 

As she increased from week to week in th~ flow of milk, 
she decreased in the yield of butter fat. She was to all ap
pearances under normal condition, but the test, which is a 
better indicator of the physical condition than the cxtcnrn 1 
appearances, showed otherwise. 

To show what changes, if any, take place in the flow of 
milk and per cent. fat because of change of feed, the follow~ 
ing tables arc giwn shO\Ying the yield of milk, per cent. fat 
and total fat from each cow and from the herd during the 
periods of four weeks before going into pasture, and the first 
four weeks on pasture; the flow of milk, per cent. fat and 
total fat for the herd each clay, and for each week during the 
years 1895, 1896, 1897 and 1898. 

TABLE CVII.-Yield of Milk and Fat, and Average Per Cent. Fat of Each 
Cow for Four Weeks Before Going on Pasture and for Four Weeks After. 

1895 

NA:\!E 

. i Allic .................. ·········! 
Beckley 2 .................... ! 
Belle ............................ ! 
Bel tie ......................... · 

April 8th to May 5th 
On Dry Feed 

l\lilk 
Lbs. 

Fat 
Lhs. 

May 6th to June 2d 
On Pasture 

l\l ilk 
Lhs. 

Per Cent. I 
: Fat 
I 

Fat 
Lbs. 

656.1 3.85 I 25.26 684.1 3.60 24 .. 61 
356.1 5.39 ' 19.21 423.2 5.41 22.88 
556.7 3.95 22.00 592.1 4.29 25.38 
321.l 6.26 20.10 366.9 6.17 22.G2 

Countess ...................... 1139.4 2.51 28.63 11.86.3 :!.37 28.09 

~i~:;~t·.;·.~·.-::::::::·:.:::::::::! ~~t~ ~:b~ ~u~ ~~~:~ ~:~~ ~~:~~ 
J,011 ..••••...................•... : 743.2 3.63 26.99 948.8 3.37 32.02 
Lydia........ ............ .... 712.8 3.52 25.11 662 6 3.63 24.06 
Nora....... 261.6 5.04 13.19 299 21 5.2:l 15.64 
Olive ........................... ' 565.G 4.00 22.64 639:6 3.96 25.32 
Pride..................... ..... 304.G 4.54 lil.82 323.3 4.73 15.28 
~Juidec............ ............. 692.4 3.37 23.35 805.2 3.36 25.83 
RedclY............ 398.9 5.24 20.89 440.5: 5.34 2:l.:">:l 
Sweet Briar. 727.0 4.85 35.24 801.21 4.86 38.91 
Top•y ....................... ' 1064.6 3.69 39.29 1:..45 5 3 6'.l 45 09 

Tric:::;~;·:::::::::: ......... ,10:;::: -~~: i4:::~: U~::.~1-~:: [ 4~~:~ 
rncrc~se in yield~.: ... ~.~.-.~~~~~ ...... ~.~~~~.~~~~.~~.~~ 1086.41!~.~139.7s-Averagc per CO\Y.............. ...... ............... 63.90 

1 
.... ·.· .. ·.··.····.·.·.·.·.. 2 .. c.~>~.-, 

" \\'eekly per CO\\·........... ............. lfi.07 0 

daily per Cll\Y.. 2.:?.C.:: I .OH:~ 
Per c~ni.. increase......................... 10..1-~' C.... 9.·1.G 
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TABLE CVIII.-Daily Yield of Milk and Fat and Per Cent. Fat of Herd 

Before Going on Pasture and After. 

On Dr! Feecl 

___ 1_s_9_5~J_ ~~~k I 
''l.'.ril 8.......... :163.61 4.03 14.64 

9......... '157.41 4.UO 14.31 

iL:::.... ~~~:~1 tn i! ~~ 
12....... :l40.51 4.35 14.82 
] :L. 354-.f> 4.34 15.38 ' 

i;... I ~~ri:~i u; i!.~~ 
16 .......... 1 364.9: 4.06 14.82 
11...... · :~ns.~. -t..07 14.87 

i ~ · i ~:;u !:~g ; ;:~~ 
!.!O .......... i 379.91 3 B7 1.-1.08 
21 .......... 1 il70.ili 3.D8 14.76 
22.......... il7\L41 3 98 15.01 
2:1.......... 368."I 4.oo 14.76 
24.......... 377.5 4.07 15.37 
''n 372.4I 4 Ot 14.9S 

:;~::::::::::I ~A~·~1I ~:g~ i!:~~ 

~lay ~F<H g~-~1 n~ rn:~~ 
., .... 

1 

388.f.I il.88 15.07 
:t..... ... 385.~ 1, .+.04· 15.Go 
4... ..

1 

il8s.s 4.09 15.90 
5..... .. 380.4i 4.26 16.22 

-----i----
Tuta1 .......... :1035;>.7: 4 Ofl 4:!0.7'~ 

I I 

On Pasture 

Fat 
Lhs. 

M,';'Y ~::::::::::! ~~g:~1 !:~~ i~:g~ 
8 .......... , 396.2 4.62 18.29 
9 .......... ' 401.2 4.50 18.07 

10 .......... 1 391.9 4.3<1o 1701 
11 .......... , 366.0 4.45 16.2>' 
12...... 413.4 4.32 17 85 
13....... 4l1.1 4.14 17.01 
14.... 413.2 4.00 16.53 
15..... il90.2 3.79 14.82 
1 \)...... 409 (I 4.04 l 1;,:;2 
17.......... 420.8 4.Ul 16.!-6 
18...... 427.7 3.85 16.48 
19.......... 429.1 3.75 16.10 
20.......... 419.2 3.79 1;.,90 
21. .......... 411.2 :1.8:i 15.!!7 
~2......... 431.4: 3.87 16.fl.~ 
23.......... 432.3 3.71 16.02 
24 .......... i 429.0 3.65 1 S.66 
25 .......... 1 4.28.8 3.66 15.69 
26 ........ I 422.4- 3.84 16.22 

~L:::::::I' !it~ g~ i~:~r 
29.......... 402.6 3.90 15.71 

.. ~~::::.:::··! ~~~:~ !:~~ i~:~I 
June 1 ......... 1 :~94.7 4.18 16.50 

~ola;: ... :. j11:~:-~ ::~: 4~:::~ 

Weekly Variation. 

---------~--------

On llry Feed II 
l\Iilk j P~rCent~'-1 ~'at -\-\ --~~-9:---
Lils. Fat Lbs. 

' 

1895 Milk IPcrCcnt.! 
Lhs. f F11t , 

Fat 
Lhs. 

A1,>,ril ~-;14 
lo-21 .... . 
22-28 ... .. 

II 29-l\Jay5 

~485.+ 
2:i62.3 
2Gl 1.2 
2696.8 

--------·---

4.13 
4.06 
4.02 
4.04 

1 
102.67 I 

104.08 
105.02' 
108.95 ' 

Total. ......... 10355.7 4.06 420.72 

May 6-12...... 2733.6 
" 13-19 ...... 2901.1 
.. 20-26...... 2tl80.:~ 
" 27-Junc 2 2827.l 

Total. .......... 
1

11442.1 

4.4il:l21.1:l 
:l.94 I 114.32 
3.76' 112 14 
3.99 11'..!.91 

4.02 4-60 GO 

• 

. ... 

.. 1.,. 

I· 

• 
,. 
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VARIATION IN FLOW OF l\IILK. GOl 

TABLE CIX.-Yield of Milk and Fat a::.id Average Per Cent. Fat of Each 
Cow for Four Weeks Before Going on Pasture and for Four Weeks After, 

1896 

NA:\IE 

Bdle ......................... . 
lJnchess .......... . 
Hthel .......................... . 
Fairy ............. . 
Fortune .................... . 
Hope ................. . 
Houston ...... . 
Ida ............................ . 
Liggctta ................... . 
L,ydia .......................... : 
Olive ................. . 
IJriUe 3 ........................ 1 

U11idee ........................ ! 
Reddy ....................... ' 
Shortie. 
S\vet't Briar .. 
Topsy ..... . 

April 6th to l\Iay 3<1 
On Dry Feed 

Tot.al 
Fat 

l'vlav4.th to Mav 3ht 
- On PasturC: 

i 
Milk 1 Per Cent 
Lbs. I Fat 

--~-L ___ _ 
Total 
Fat 

586.5 4.20 24.61 I 678.1 3.!lS :.:1;.97 
477.5 5.81 21.09 518.1 5.:rn :.:7.7:-i 
379.9 4.34 16.48 354.5 3.93 13.94. 
:l28.4 4.72 15.27 335.2 4.68 15.6~) 
895.6 4.96 ! 44.43 820.3 4 81 :19.4:-i 
594.1 4.21 25.02 ! 595.2 4.01 23.84 
806.0 5.41 43.63 i 744.9 4.08 38.28 
542.5 4.10 22.26 : 592.4 3.76 22.29 
490.1 3.98 19.52 i 561.9 3.72 20.91 
800.0 3.53 28.20 I 875.C 3.61 31.59 
579.8 4.27 24.78 625.2 4.08 25.51 
373.>< 4.94 18.45 409.7 4.72 19.:1-1. 
608.1 3.70 22.4711 610.41 :-{.5~ 21.l:t 

~n:g ~:~~ i~:g~ 1 !gi:~' ~ ~i i~:~~ 
1079.2 3.85 41.58 941.2 3.94 37.07 

Trickscy .. 

504.9 5.16 26.061 402.31 4. 8:l 19 . .J.:! 

555.7 5.57 30.94' 600.6 5.19 31.89 

. ........ 11o337.Sl--4.5S147s.10 
1
10526.6 --:z.31 46o.49 Total. ..... . 

Increase in yield of1nilk .......................................... . 
A vcrage increase per co'v in yield of milk ................. . 
Average \veekly increase per cO\Y in yield of milk ..... . 
Average daily increase per cow in yield of milk ........ . 
Decrease in yield of fat ............................................... . 
Average decrease per CO\V in yield of fat .................. . 
Average 'veekly decrease per co\v in yield of fat ........ . 
Average daily decrease per cow in yield offat ........... . 
Per cent. i11crease .................................................... . 
Per ce11t. decrease ...................................................... . 

188.8 
10.48 

2.62 
.374 

1.83 

13.21 
.742 
.186 
.0265 

2.79 
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TABLE CX.-Daily Variation in Milk Flow, Per Cent. Fat and Total 
Fat of the Herd, the Cows Being Turned Onto Pasture May 4th. 

6 .. 

'··· 8 ... 
9 ... 

10 ... 
11. .. 
12 .. . 
13 .. . 
14 .. . 
15 .. . 
16 .. . 
17 .. . 
18 .. . 
1!.l .. . 
20 .. . 
21 .. . 
22 .. . 
23 .. . 
24 .. . 
25 .. . 
26 .. . 
27 .. . 
28 .. . 
29 .. . 
30 ... 

~'.';Y 1 .. . 
2 .. . 
3 .. . 

Total .... 

1896 

On Dry Feed. 

I 
: 

I 
1\1 ilk ;f'er Cent. 1 Fat 1896 
Lbs. j Fat I Lbs. 

---
I 

:-is1 .4 4.G4 17.70 !\!av 4 ... 
:-JS;i.4 4.71 18.17 .. - 5 ... 
382.8 4. .. 75 18.19 .. 6 ... 
383.6 4.75 18.24 .. 7 ... 
379.G 4.80 18.21 .. s ... 
373.4 4.61 17.21 .. 9 ... 
368.5 4.64 17.10 .. 10 ... 

:I 374.0 4.51 16.87 .. 11. .. 
366.6 4.55 16.68 .. 12 ... 

·! 368.:l 4.62 17.03 .. 13 ... 
356.7 4.60 16.41 .. 14 ... 

·i 3G4.2 4.66 :16.99 " 15 ... 
360.;> 4.55 16.40 

,, 
16 ... 

'! 360.0 4 43 15.96 " 17 ... 

:1 366.1 4.55 16.67 " 18 ... 
362.4 4.54 16.46 " 19 ... 

I 365.6 4.51 16.48 .. 20 ... ·1 368.S 4.58 16.91 " 21 ... 
372.6 4.48 16.70 " 22 ... 

.i 368.0 : 4.55 16.76 .. 23 ... 

·! 369.9 

I 
4.51 16.69 " 24 ... 

:074.2 4.49 16.80 " 25 ... 
.. :110.8 •t.50 16.68 " 26 ... 

365.3 I 4.65 16.99 .. 27 ... 

:I :063.4 4.62 16.78 .. 28 ... 
366.2 ! 4.54 16.63 " 29 ... 

·1 363.9 I 4.44 16.16 " 30 ... 

. 355_:_:'.'_i __ ~~ 1s.8..:_ " 31 ... 
----

. 10337.S I 4.58 473.70 Total.. ... 

Weekly Variation. 

On Dry Feed 

:\!ilk Cent. 

I 
Per 

Lbs. Fat 
Fat 

Lbs. 1896 

On Pasture 

Milk I Per Cent.I 
Lbs. Fat 

I 

357.3 4.65 
357.3 4.77 
380.8 4.50 
378.6 4.74 
393.7 4.60 
389.8 4.70 
376.5 4.33 I 
388.0 4.41 

I 3S6.5 4.19 
372.0 4.35 
:>86.9 4.t:i8 

I 360.4 4.53 
381.8 4.36 
386.5 4.36 
378.4 4.:w ' 
391.3 4.30 
391.3 4.09 i 
387.9 4.05 

! 390.5 4.12 
380.1 4.09 
376.9 4..20 
367.6 4.21 
364.7 4.44 
373.1 4.29 
372.6 4.42 
355.3 4.25 
362.9 4.44 
347.9 ' _4.35 I 

10526.6 I 4.37 i 

On Pasture 

Milk 
Lbs. I 

Per 
Cent. 
Fat 

Fnt 
Lbs. 

1 ti.ti:.! 
17.52 
17.15 
17.9:. 
18.13 
18.:rn 
1G.32 
17.1 :i 
16.21 
16.18 
17.74. 
1G.3:l 
16.66 
lli.S5 
1 [).SS 
lG.83 
16.02 
15.7~ 
16.10 
15.56 
14.76 
15.48 
16.18 
16.02 
16.4(; 
15.11 
16.1:-l 
15.12 

460.49 

Fat 
Lbs. 

-----

April 6-12 .. 265.J..6 I 4.70 124.~2 Mny 4-10 ... 2644..0 4.61 122.02 
" 13-19 .. 2550.3 4.56 116.34. " 11-17 ... 2G62.1 4.40 117.10 

20-:rn. 2G73.4 I 4.53 116.67 " 18-24. ... 2G96.4 4.11 110.87 
•· l\lay 3. 25~.514.5~ _ ~~~7-I " 25-31... 25~4:.:_1 __ 4.:l4 _ . .!~~'.'_u_ 
Total ...... 10:l37.S 4.58 473.70 Total ........ 105.J.G.G 4-.37 ~.(;Q.HJ 

·---- ----------~---------·-------
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VARIATION IN FLOW OP ;\lJLl-.:. fi03 

TABLE CXI.-.Yield of Milk and Fat and Average Per Cent. Fat of Each 
Cow for Four Weeks Before Going on Pasture and for Four Weeks After . 

1SD7 March 2Dth to April 25th 
Un Dry Feed 

April 26th to May 2:ic1 
On Pasture 

NA:\IE :\!ilk !Per Cent.' Fat 
Lbs. ! Fat L!Js. 

Countess ...... : 1010.~ 2.80 2S.35 
Ouches'··· .... , 488.6 6.34 30.96 
Fain·.. .... ............. 1010.S 3 . .J..J. 34.78 
Ftv ·r...... 558.4 4.06 22.6H 
Liggctt:i. 662.6 3.92 25.9H 
Lil... 483.1 5.28 25.[)0 
Shortic ........... ........... ·l-43.4 4.82 21.f<ll 
Sweet Briar ................ ! 617.7 5.61 34.67 

Tola!. ............ ····I 52:'.:_:'l.4[ =4.26 22.J.-:-71 

IncrC'asc in yield ... ..................................................... . 
A \Tr~1gc increase in :yield per co'v ............................ . 
Avcrng-c weekly increase in yield per cow ................ . 
A n~ragc daily increase in yield per CO\V ..... ............... . 

Iler l'l'nt. incrc.<:tse ....................................................... . 

:\Jilk ! Per Cent I 
Lbs. ! Fat 

-----

1016.8 2.~n 
526.:l G.:23 
D71.6 3.GU 
659.7 3.70 
617.6 3.D7 
G0.1.2 5.11) 
461.2 4. 77 
7Gt..5 ;).:~ t 

----
;>620.D 4 .. 2.J. 

355.5 
4.J. . .J.3 ............. . 
11.11 

1.58 ............. . 
6.74 ......... . 

Fiit 
Lb~. 

:JS.GO 
:i:U-<1 
:\4 .. !J:l 
!24.4-:2 
:24.G4 
:Hl..l.!J 
21. ~J.~ 
..J.0.57 

-----
2:{R.1:) 

13 . .J.4 
1.GS 

.j.'' 
,()() 

G.D~ 

TABLE CXII.-Daily Variation in Milk Flow, Per Cent. Fat, and Total 
Fat for the Herd, the Cows Being Turned into Pasture April 26th . 

1\larch 

11 

'I ___ _ 

/-r;st. I 

On Dry Feed 

Milk 
Lbs. 

Per 
Cent. 
Fat 

1897 

2!1.. 192.7 4.22 
:w... 202.0 4.28 
31. .. 1 198.4 4.25 

1 ... 1 198.3 4.19 

L! i~~:Z U~ 
.J. ... 1 192.5 .J..33 
" ' 192.7 4.19 
~:::1 190.2 4.31 
'... 188.4 .J..25 
8 i 189.0 .J..24 
():::1189.0 4.41 

10... 188.8 .J..31 
11... 184.0 .J..13 
12... 186.7 4.35 
1:i. .. , 179.3 .J..52 
1:!" .. ·i 17!l.l .J. . .J.3 
1~) ... 

1 
176,.q 4.4() 

8.14 
H.64 
8.44 
8.30 
8.43 
8.16 
8.33 
8.08 
1'.19 
8.00 
8.02 
8.33 
8.16 
7.5n 
8.13 
8.11 
7.D3 
7.8D 

1 G 187.1 4.13 7.72 
17 ..• 183.6 .J..12 7.56 i 
IS ... ! 185.0 .J..10 7.581 I 
?,D ... 1 183.G .J..37 8.02 

I
AJ?.ril .. 

I " 

l\Iay 

-0 ... 
1 

11-'0.6 .J..21 7 Gt I 

21..., 179.8 +.21 1:s7 

1

. 

~Li' i~~:g ·1 ti~ ~:;~ !,· 

2.J. ... 193.6 .J .. 11 7.95 

26 .... .,! 
27 .... . 
28 ..... . 
2D. 
30 ..... . 

1. .... . 
2 ... 
:L ... . 
4 ..... . 
5 .... . 
6 
7 ..... . 
8 ..... . 
9 ...... : 

10 .... . 
11. .... . 
12 ..... . 
13 .. 
1.J. ..... . 
15 ... . 
16. 
17 ... 
lS .. 
1 D .. 
20 ... 
'.21 .. 
2:2 .... 
'.23 .. 

On Pasture 

Milk 
Lbs. 

188 . .J. 
191.1 
186.8 
190.G 
188.G 
1D5.5 
lDl.2 
198.7 
1 \l6.6 
19S.!l 
201.0 
200.8 
203.5 
19\J.6 
203.7 
1 D7.0 
2o:L:"> 
~04.:-: 

207.1 
'.20H.4 
:!09.-l· 
204.7 
:!OG.2 
'.20~}_..t. 

:215.0 
:209.H 
206.:2 
203.4 

4.14 
4.38 
4.,18 
.J..GO 
.J..:36 
.J..2.J. 
4.53 
4.37 
4.22 
.J..:!2 
.J..02 
.J..28 
.J..11 
.J..27 
.j. 3\l 
.J..18 
.+ 2() 
4.21 
.J..1.J. 
4.~~:2 
4.3£i 
4_ .. 2{) I 

-1 .. 18 
-1 .. 00 
·1-.l>O 
-4-.1 fl 
4 02 
4-.12 2fl ... ,_.:!1.2 _ 1~21 __ 8_.o_.J._

1

[ 

Total. .: 5275.4- 4.26 224.71 I Tot.al. ... ... I 5620.9 4.24 

' 

7.80 
S.37 
8.56 
8.58 
8.23 
...... 29 
8.67 
8.68 
8.30 
8.38 
8.08 
8.59 
:-:.37 
~.53 
.'>.fl4 
8.2.J. 
R.GG 
S.G3 
8 G7 
9.05 
(l.1 l 
R.G.~ 

8.61 
S.3n 
S.60 
~.71 
8.28 
8.38 

2~~S.1G 
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Weekly Variation. 

On Dry Feed Ii On Pasture. 

- -----------·--

1S97 , :llilk Cent. Fat 
1 I Per I II i Lbs. Fat Lbs. 

1897 I ~~':I 
----

Per 
Cent. 
Fat 

Fat 
Lhs. 

\Jar. :rn-Apr. 4 .. 1:171.3 4.2•i 58.441April26-Mny 2 1332.1 4.39 fi8.:00 
,\ 1.1.ril 5-11 ....• 1:~2~ 1 4.2n 50.37 l\1ay :i-n .......... 13B9.l 44.~~ r(~~1 ._;!~; 

12-18 ..... 1277ll 4.30 54.!l21 " 10-16 ........ 1434.!l ·-' . -
1 ft-25..... 11304 ~ 4.22 54.98 " 17-23 ........ 1454 .. ~ 4.09 f">9.!52 

---- ---- ---- --- ---- ----
Tulal. ....... ,3273.4 4.26 224. 71 Total. .......... 5620.!l 4.24 2:1s.1;, 

I 

TABLE CXIII.- Yield of Milk and Fat and Average Per Cent. Fat of Each 

Cow for Four Weeks Before Going on Pasture and for Four W!!eks After. 

1898 

NA:UE 

April 4th to l\lay 1st 1.' 
On Dry Feed 

Milk 
Li>s. 

Per 
Cent. 
Fat 

T1)tal 
Fat Ii 

! 

:l!av 2<1 to 2!llh 
On Pasture 

:II ilk l'er Total 
Lhs. Cl'nt. Fat 

!''at 

Alzanka. ................. 280.!J fi.45 15.30] 324.5 !"i.33 17.:JO 
Alzanka 2.................. ... .J.66.n 4.99 23.261 521.0 5.1.J. 26.76 
Bess 2......... . ............ ll64.6 :~.S3 25 . .J.6 822.8 3.ll5 :!0.07 
Bettie C.. .................... .. 573.7 4.:!3 24.81 fi77.0 4.49 30.41 
Countess.................................. 947.7 2.95 27.91 9:;:1 . .J. 2.93 27.89 
Countess 2........ ...... . ........ · <>21.3 :~.19 19.84 781.6 :1.or. 2:urn 
Daisy................. .·.··.·.·.· .. ·.··.! 457.7 4.77 21.84 557.7 4.1>9 26.lf> 
Fairy B........ 4.J.7.8 4.81 :11.53 532.:1 .J..96 26.42 

:~:~r!t.-·.-.-.-.·.·.-............................... ::::::::11 ~~~:~ ~:g~ ~~:!~I, t~~:~ u~ ~n~ 
Colden Fairy........................... 431.5. 4.66 :!0.0\1 431.7 4.81 20.78 

i~!:-:t:~:~:·:·:·:·:-.·:·:·:·:·:·:·:::::::::::::::::::::::· HH Hi i!:i~: HH H~ H:~i 
Nora.............................. 421.81 4.75 20.04' 530.3 ! 4.72 2;;.0:1 
Pride 2.................. .... .. 397.51 4.74 18.871 477.0 4.83 2:;.0:1 
Spot............. . .. ..... ..... . .. .. . 3!"\7.0 4.77 17.0-4. 417.8 4.94 20 6~ 
Sweet Briar................ .... . ?51.7

1 

"·!~ , 14.00I 2.J.1.0 I G.42 1:~.06 
T,>psy '6............. ;l43.9 4 .>h 15.721 352.9 .J..83 I 17.0fi 
I ellow Belle........................... 408.7 4.65 I 19.03 460.4 I 4.7.> 21.8!l 
\"oung Daisy.. . ...... ......... . 254.0

1 
f>.77 14.64 I 274.8 5.81 l:J.~17 

Total..... ................... . .... 
1
: ll223.o:4R-7 403.30\ 1064"1-:0

1
4.39, 11'7:;-;-

---,---1--- ------1--.--
llll'.reasc in vield.. ..................... I 1418 0 I fi~~ 94 
:\yeragc incl-case per l'.Uw....... ............ ..... 67°52 ············ 3«l4 
A\·crage \veek1y increase plT cow.. ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·. j 1-~-.· 4881 ::::::::::::·:

1

•• ._.7
10

6
00 A \·erage daily increase per CO\Y... ., ,., 

Per cent. increase .................. . ......... I 15.37 15.R.S 
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\'AIHATION IN PLOW OF 1\IlLl(. 

TABLE CXIV.-Daily Variation in Milk Flow, Per Cent. Fat and Total 
Fat for the Herd, the Cows Being Turned onto Pasture May 2d . 

1

1

1

1 
On Dry Feed On Pasture 

!: 

1898 

I 
Milk I Per 

1

1

1 

Fat i\ I Milk ! Per Fat. 

---L~~'i,~nt 
1 

Lbs. i_~9_8_· __ _,__~--~Si:~L __ L1,s._ 

328.3! 
I . I :\ !~ril .i ............. 4.66 15.30 May :2 .. 324-.71 4.24 1~L77 

G ............. 3:H.3' 4.68 15.49 3. ::! 330.0: 4.G:-{ 1.J..D4 

f) ....... 843.91 4.30 14.78 ·1- ....... 346.5' ·t.6G lf>.lf> 

7 ............. 336.s: 4.44 14.94· £> .. 
' ~i~~:i ! 

-1·.()D 16.:\·I· 

s ...... 333.3 4 .. :18 14.50 6 ....... I 4.50 lG.77 

~l ............. il2G.5 4.39 14.28 I • ' ' • • • • • • • I 360.7 4.0li 14.G::~ 

10 ......... 323.2 4.43 14.31 .-: ...... ::::I :16S.3, .1 .. ::Js 16.1 :; 

11 ..... 328.5 4.43 14.56 9 ...... m;o:; 4.44· Jli.90 

1 :! ..... 330.3: .J..20 13.SS .. 10 ... . . . . . . I :rn:i . .i. 4.41 ] 7. :~:~ 

1 :1 ........... :131.3 4.34 14.ilS .. 11 
! 

3,-;9,6 4.5S 1 7.7:; 

1.J.. 338.7. 4.35 14.72 .. 12 ... 8.~fi.~~ i 4.,4s 17.2S 

1:> ............. 346."i 
4.30 14.8!l .. 13 ......... 3G5.0 . 4.4·1 16.11 

1 tl ............. 338.9 4.45 15.10 .. 14 ............ 377.~), 4.:~:1 16.:11; 

17 340.7 4.45 15.16 " 15 ............ 37n.7i .J..:12 16.29 

18 ............. 342.6 4.29 14.71 .. 16 .. s11.s; 4.45 16.:i:l 

]!) ............. 318.41 4.64 14.7D .. 17 ..... :_L")fi.9: 4.45 :i t).s~ 

20 ... 322.5 4.49 i!:!~l " 18 ............ : 3G9.fi, -J..40 15.82 

21 ............. 330.6 4.38 " HJ ............ 35.J..3 1 4.40 l!).5~ 

22 ............. 322.7 4.29 13.S31 
.. 20 ............ 40:-).1 1 4.:i5 ] 8.36 

:2:L .... 318.2 4.34 13.SO " :21 ............ 415.9 4.40 17.00 

2-1- .........•... 331.7 4.47 14.S2i " 22 ...... 418.S 4.33 1 S.1 :1 
2;) ...........•. 320.3 4.4.7 14.31 " 23 ..... 41G.6 4.:-t7 lS.21 

:2fi ..... ...... 333.1 4.25 14.15i 24 ... 418.:2 4.:rn 1 S.00 

27 ............. 328.fi 4.24 13.93 25 ...... 410.7 4.,26 :1_7.GO 

28 ............. 321.0 4.19 13 46 " 26 ...... 4115.9 4.17 1 fl. !J~~ 

2f* ............. 321.7 4.20 13.:iO 27 ............ 410.5 4.lS ] 7.14 
2~ ............ 399.'.! 4.4-:2 1 7.6fi 

::I 
:rn ............ 319.9 3.98 12.76 

l\lav I..... . ..... 314.61 4.41 13.SS -- 29~~;~~~~,-~~1__::~~ 
Tot.al .............. 9223.0 4.37 403.30 Total ............ 106.J.l.O -1 .. :rn , .J.67.24 

I 
. - - -------·- -· ----------------------------

Weekly Variation, 

On Dry Feed 
11 

11 

On Pasture 

I Milk I Per 

I i~~.11 1S98 Lbs. 
Cent. 189S 

I I Fat 

2322.3 4.46 103.69 \!\Iay 2- S ....... . 
2354.9 4.C!6 102.69 .. 9-15 ....... . 
2286.7 4.41 100.93 " 16-22 ....... . 

April 4-lll. 
" 11-17 ...... . 

lS-24 ...... . 
23-~lay 1 

Milk 

I 
Per I 

Lbs. Cent.. 
Fat 

242.'-'.5 4.44-
2668.G 4 . .J.2 
26S0.0 4.41 
2~1i:-LH 4-.~~1 

Fat 
Lbs. 

l 07.73 
118.00 
118.'.!0 
12:1.31 2259.1 4.25 95.991 .. 23-29 ...... .. 

Total .......... 9223:014.37-\40;-:q() Total..... . l"o"G4i:C-4~3--;;- °4G7~24 

Since it is the practice to feed the cows during the winter 
some succulent food, such as ensilage or roots, it is not ex
pected that any great change will take place when turned 
onto pasture. Had the cows been on drv feed only, two or 
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llirce months before going to pasture, more definite results 
111ight have been obtained. During the latter part of the 
winter of189G and up to the 1.imc of going to pasture, which 
was 011 l\lay Gth, the cows rcccivccl a ration composed of !I 

pounds of grain, 14 of hay arn1 9 or roots. The roots were 
discontinued and the grain and !my gradually reduced, and 
after the second week they recciYe<l on an average 2 pounds 
of grain per day. The average daily increase was, in milk, 
'..?.28 pounds, and butter fat .08 pounds, being an increase 
i11 round numbers of 10.G per cent. in milk and 9.5 in butter 
Cat. The average per cent. fat of the milk of the herd for the 
period of four weeks before going onto pasture was 4.06 and 
for the first four weeks on pasture 4.02. The greatest Yari
a ti on in the test of the herd's milk before going onto past urc, 
for two consecutive days, was 4.3;) on the 13th of April and 
:L99 on the 1.J.th. During the first 12 days on pasture the 
test fell below 4 per cent. only once, while during the 12 
clays following it ne,·er tested as high as 4 per cent. The 
a\·erage weekly test of the herd's milk was always abo,·e 4 
per cent. before going to pasture. ·while the test for the first 
\Yeck on pasture was 4 . .J., the second week it was 3.9, 
being a variation in a week of a half of 1 per cent. 

In the spring of 1896 the cows receiYed as a standard 
ration 8 pounds of hay, 14 of grain and 20 pounds of ensil
age. During the first week when on pasture the ensilage 
and hay ·were gradually discontinued and the grain was re
c111cec1 so that the cows received from two to four pounds of 

·grain. The daily increase in yield ol milk was ouly a trifle 
o\·er one-third of a pound, and the fat decre,1sed .02 of a 
pound. The average test of the herd during four weeks be
fore going onto pasture was 4.58, while the average test of 
the herd durinp; the first four weeks on pasture was 4.37. The 
yield of milk increased c1 uring the four weeks 1.83 per cent. and 
the butter fat decreased 2. 79 per cent. The greatest varia
tion un two ~onsccutive days in the per cent. fat of the milk 
from the herd \Vas 4.80 on the 10th of April and 4.61 on the 

1· 
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V Af~IA TION IN FLOW OF MILK 

11th, and after going to pasture, 4.70 on the 9th of Mav 
and 4.33 on the 10th. The greatest weekly variation was 
when the average test for the herd for the week ending l\'Iay 
24-th was 4.11 and for the week ending l\Tay 31st, 4.34. 

In the spring of 1897 when the cows were fed in the 
ham they received a ration composed of 11 pounds of grain 
and 33 pounds of ensilage. They were turned into pasture 
April 2Gth and the ensilage gradually withdrawn the first 
week and the grain ration reduced to from 2 to 4 pounds 
each. During the first four weeks that the herd was in 
pasture the average daily gain in the flow of milk was 1.58 
pounds per cow and the average daily gain in butter fa.t 
was .OG of a pound or practically a half a pound of butter 
per week. The daily increase in milk 6.74 per cent. and of 
butter fat 5.98 per cent. The greatest variation in the 
quality of milk was that from the Guernsey Sweet Briar, 
whose milk tested on an a\·erage 5.Gl before going onto 
pasture and 5.31 during the first four weeks on pasture. 
The average test of the herd during the four weeks be
fore going to pasture \Vas -1.2G, and the first four 
weeks on pasture 4.24. The greatest variation in the 
per cent. fat in the milk from the herd before going to pas
ture was when it tested 4.46 on the 15th of April and 4-.13 
on the 1 Gth. The first day the herd was on pasture the milk 
tested 4.14 and the second clay it tested 4.38. The milk 
from the herd during the first week in pasture tested ·1 .. 3!) 
and the second week it tested 4.21, or a difference of practi
cally two points in two consecutive weeks. 

During the spring of 1898 before going to pasture the 
cows were fed a ration composed of two parts each of grain 
and roots and three parts of hay. They were turned on a 
blue grass pasture that was making rapid growth, the 
2t1 clay of :\Iay. Their daily :werage increase in the flow of 
milk was 2.41 pounds and their daily average gain in 
butter fat was .1 pound. The increase in milk \\'as lG.37 
per cent. rtJl(l orlmttcr fat 1 ii.85 per cent. The average test 



.-,08 INVESTIGATION IN MILK PRODUCTION. 

of' the herd during the last four weeks 011 stall feed was 4.37 
;1 nd the first four weeks on pasture cb.39. The greatest 
\·ariation in the fat content of milk was Jet's that tested 
·1·.SG before going to pasture ancl ;).15 on pasture. The 
.~1·eatest variation in the test of milk from the hercl was 
:UlS April 30th and 4.41 l\Iay ht. On the fith of May when 
011 pasture the milk tested 4.50 and on the 7th it tested 
-1.0G. 

In the foregoing tables comparison was made "vith 
reference to variation in flow of milk, yield of butter fat an cl 
per cent. fat conteni:, cluri11g a period of four weeks before 
.~oing to pasture and a period of the first four weeks on 
pasture. In examining the records in detail it was found 
that cows, as a general rule, during the la.st week that they 
are on dry feed gi,·e milk containing· less per cent. of fat than 
that yielded one or two weeks immediately preceding it, 
n.ncl that during the first week on pasture it contains a 
gTeater per cent. fat than it does the last week on dry feed, 
indicating that these variations arc due to other influences. 
Tlie decrease in the quality of the milk during the week 
immediately preceding the first week on pasture is probably 
dt1e to discontent because of a desire to go to pasture, and 
the increase in the per cent. of fat during the first week is 
probably due to excessive exercise in roaming over the pas
ture. To show more in detail the variation in yield and 
quality of milk when on stall feed and when in pasture, 
tables are submitted showing the yield of milk and but
ter fat and the per cent. fat contained in the milk for four 
periods of two weeks each before cows were turned on pas
ture and for four periods after. The tables show the in
Jl uence of feed on the yield or milk and butter from each cow 
:iml on the herd cluring a period of four yen.rs. 
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VARIATION lN FLOW OF MILK. SOD 

TABLE CXV.-Giving Yield of Milk for Four Periods of Two Weeks Each 
Before Cows Went on Pasture and for Four Periods After . 

----· ----------- .. -------

189G On Dry Feed On Pasture 

------· -----~---"------------

Belle ........ ····.·······I. 27G.a 264.s 2S7.4 299.3 307.:J 1 282.2 3U7.n 1273 . .t 
Countess. . 609.7 571.9 561.4 578.0 578.9 I 607.4 !396.8 532.4 
Ethel ] 396.2 38G.4 364.2 361.0 383.9 , 378.8 364.S :i4s.G 
Houst·~-~'.'.'.· ... '. .. :::::: 355.9 344.5 339.3 342.0 367.2 393.6 308.8 :101.:1 
Lou.. I 470. l 433.7 3G6.9 3S6.3 ! 454.f> ! 494..3 473.3 443.S 
Lydia ·! 35:-;.s 366.G 328.U 330.0:1354..3 i 355.5 330.9 278.4 
olive.. 306.!J 278.1 277.8 287.8 · 324.5 1 315.1 296.1 271.S 
l'rirle ................... 153.8 143.6 148.9 155.7' 162.0 I 162 2 159.2 1.J..4.6 
Quidee ................. ~ •

3
•iz4

1
._?: ,

1 

356.4 336.3 356.1; 388.3 i 416.U 392.2 357.\l 
Sweet Briar. • " :.: 362.4 356.7 370.3' 390.6 411.3 401 3 367.8 
Topsy....... G60.5 I 532.3 508.6 555.G 609.3 636.2 602.1 571.8 

Total. .... . .. 4224:1i4039.6 13836.4 4022.0. 4320.S 4453.5 4233.413,..,-;;7.7 
; I I : I 

TABLE CXVI.-Giving Yield of Milk for Four Periods of Two Weeks Each 
Before Cows Went on Pasture and for Four Periods After. 

189G On Dry Feed On Pasture 
______ ,. _________ _._ 

1 1 I I 
Bdle ......... i 297.5 284..2 293.2 ' 284..3 I 341.8 336.3 I 289.0 I 26\i.8 
l~uchess ........ ::::::1 239.7 240.9 243.6 ! 233.9 I 260 6 21'\7.5 I 223.91 215.G 
hthel... . . 237.9 222.2 191.3 · 188.6 178.5 176.0 · 161.G 146.7 
Fairy. . .... 1159.6 156.5 166.9 i 154.1 1179. l 178.4., 218 3 243.2 
Fortune . ... . 473.5 470.0 462.7 1 432.9 416 1 404..2 382.01406.4 
Houston .......... 417 6 417.4 410.G 395.4 375 0 369.9 373.1 371.5 
Ida..... .. 280.3 282.9 265.5 I 277.0 296.5 294.9 286.8 296.4 
Lydia.... 417.9 414.1 405.71394.3 436 5 438.5 411.4 380.5 
Olive........ 288.0 291.9 282.4 297.4 : 320.6 304.6' 272.41 261.3 
Shortie........ . 145.5 153.6 1 n:1.o 165 91199.3 200.8 209.5 [ 187 7 
Sweet Briar ....... 324.8 :lt2.9 2713

1 

233.6 217.2 185.1 170.9 180.2 
Topsy...... . _!_8_4_.1 ___ 5_7_1_. 6 ___ 5_6_3_.1_

1 

_!_:~.:._ _4_8_6_. ~ 1 _4_5:::::_ -~~.:_I _!-2~=-
Total. .......... 3866.4 3818 2 3709.3 13373.5 13708.0,3600.G134.27 0 i33S2 1 

TABLE CXVII.-Giving Yield of Milk for Four Periods of Two Weeks Each 
Before Cows Went on Pasture and for Four Periods After. 

·----· 

1897 On Dry Feed __ ii. On Pasture 

Couut:s~ G.J.6.:1~6.81~~;--~92.0 I 511.6 505.0 ' .J.S6.l ] .J..66. 7 
Duches~..... .'...!51.1 i 24-5.9 245.0 243.6 1 ~36.0 :291.3 269.G: 272.1 
F1y T........ :!7-1-.7 i 26:>.9 279 . .'...! 279.2 ! :~16.3 B43.4 ~~21.6. 285.7 
Liggetta. 342.6. i :128.21325 . .J.. 3:-l7.2 I ~.ll.J..8 302.8 2fi3.9, 208 .. 1 
Lil.. ...... 2Ci5.G I 244.G 256.3 226.S I 271.6 331.6 319.S : 300.~ 
Shortie....... .. 24.0.3 227.1 232.l 210.4

1

.'...!82.5 228.7 211.!'J I 19.).1 
Sweet Briar.... 313.fi j 296.0. 300.2 317.1 :l;>S.6 405.9 j :;so.s. :132.1 

Total. ............ 22:i.J..21''2130.5:2157.0 2206.;-122+1.4 2icJ8.7i22'.!332o60.6 
' L ' f'o 

----·---------------~---~---'--------------



lNVBSTlGATION IN MILK PRODUCTION. 

TABLE CXVIII.-Giving Yield of Milk for Four Periods of Two Weeks 
Each Before Cows Went on Pasture and for Four Periods After. 

---------
---~--. 

1898 I OJ1 Dry Feed Ou Pa:-oture 

:\-l~auka==I i I' I 
128.Gj 144.1 I 1:-::7.D 14:1.o 1.:,G.G: 1 G7.9 172.7 

:\lzanka 2 ........... j .'.250.7 249.5 .'...!3G.G 2il0.0 2[.D.3: 2G 1.7 1 27U.U !.!25.-1-
Bess ................... 

1 

27G.3 285.6 :!24.7 33(!.9 400.1 I 422.7' --1-15. 7 370.~ 
lktty 2 ............... 2DS.3. 294.5 291.0 2."'\2.7 324,S i 352 ., :n5.5 ~14.2.2 
L' (>un tess ............ 578.til ~:J~·<.! I 491.G 4.SG.1 .J.40.2: 51H.2 4D4-.9 414.!l 
L' uuntcss 2 .... ..... 337.3 -88.:. 310.8 310.5 3G4.9 I 416.7: 41:L.S 370.S 

rnr~t·~.:::; .. :.:::.;1 
''6S 4' 229.1 229.1 2:.!S.G 273.9. 2."-i3.S 2;-.(4 .. 1 2:1:.!.4 
214.:5: 225.5 222.0 225.S 264.1 · 268.2 !!66.tl 211.2 
18'.l.4' 200.0 19.J..:-l ] :--:J.2 219.0' 254.9 226.7 18fi.5 
329.7, 344.1 3.J.4 .. 3 33~.5 388.2 419.0: 408.0 338 ., 

F<Jrtune 2 .......... j 17.J..71 179.1 173.3 17iUl 193.1 209.6 2G8.0 2G1 .H 
C1)]den Fairy ...... : ;;~~-~! 234 .. 1 223.9 !.!07.G 191.0; 240.7 i 2fi7.S !.!2..f..l) 

riid:·:·:·:·:·:·:·:·:·::·:.-::::::J 
237.1 2::~0.2 191.G 254.0 27ti.~~ ! 2><:·LO 2!'>2.0 ~0l:~1 196.3 1 !16.il 

~~~:~11 
2:~2.2 24.J.,8 2.J.G.9 200 [\ 

172.9. 187.9 17S 1, 206.1 211.7 21.J. .. j. 1 s:-i.s 
Y dluw Bel.le.······ I 224.61 216.9 211.61 22--J..2 236.2 247.G 21 =~.1 
\ nung Da1sy ...... 

1 

130.3 1 144.2 132 4. I 121.6 12U.9 I 14,4.U 144.9 1 :~o.J 
I I 

------ --~--

Total.. ............ : 4267.214194.51 ·1-128.11 ·l..!ll o.2f i 4521.G: ·1-92~.5 ~ 4.990.:ll.J.184.1 

\~ithoutAlzanka 41337 4050A 3990~~ 3.'i(i7:Zil43G5:0J-:-J.7G-;}~i4817:-;J ~!~~~ 

TABLE CXIX.-Yield of Milk for Four Periods of Two Weeks Each Before 
Cows Went on Pasture and for Four Periocis After. 

=====:====-c=:=.:._c:========-= -_~_-_-_··_-_--_=--:__~~--- -

YEAR I On Dry Feed On Pasture 

·-- I - .. 

l '-95.......... 4224.1 j 4039.6 3836.4. 4022.0: 4320.S 4453.G 4233.4 :l,.;97. 7 
1 '<96.......... 3866.4·1 3,.;1 s.2 370!J.3 3573.5 I :l708.0 3600.G 3427.0 :1:11i2. I 
1"97. . ... 22:14.2 213\1.5 2157.0 2206.31 2241.4 2408.7 2223.:1 20GO G 
11198. . ... . 4138.7 4050.4 3990.2 3867.2 j .J,:J6G.O 4756.G 4-Sl 7.6 41 S.J. 1 

Totai. ..... 14.J.63:4:!14041.113692.9 13669~~: l4G3s::! 152i% 147io:3 !3s24:5 

TABLE CXX.-Giving Yield of Butter Fat for Four Periods of Two Weeks 
Each Before Cows Went on Pasture and for Four Periods After. 

_ 189s __ j __ On Dry Feecl 

Belle: ................. i 11.67 11.2t3 l!l.61 11.39 
Countess.... 14.41 15.14 14.51 14.12 
Ethel............. 17.17 16.05 14.12 1:L1:l 
Hc1uston.. 19.:~6 17.82 17.24' 17.25 
Lou .................... ' 16.84 16.0.J. 13.00 lil.99 
Lydia ................. ' 12.30 12.57 12.36 11.4-7 
Ulive......... ' 12.64 11.79 HJ.D8 11.CG 
!'ride............ S.00 6.91!' 6.90 G.!17 
U11idce .... :···· ...... 1 13.4.G 12.70 11.25 12.10 
Sweet Briar ..... 19.18 18.64 17.48 17.7() 
T"psy ... , ......... 121.58 20.40118.94 20.8.> 

Total. .. .. . 11;0 no 159.41 147.:~~ 1 Go DH 

On Pasture 

13.04 12.31 12.s1 I 11.s9 
14.67 la.-t.2 1~.7~1 1 ~.D:; 
14.90 13.98 1:1.13 i lil.1 [) 
18.77 17.28 14.:"')!.! i 11;.~111 

i g:~~ i3:~g g:~~ I ~ g:~~ 
13.:!2 11.Q3 10.9G I ll !iG 

8.18 7.10 () .Sfi {) ,,,_ 

l2.9G 12.S7'116711137 
20.2G ls.G:l 17.95 18.l 1 
!.:!2.G4 22.4-5 .23.8D :.!~ G.2 

168.04. 15~.J.G 1:;41:i
1

1:,o;.; 

~.· (m 

. I 
-~ 

t ~ 

" 
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\'AldATION IN FLO\\' OF MILi-:. 511 

'l'ABLE CXXI.-Giving Yield of Butter Fat for Four Periods of Two Weeks 
Each Before Cows Went on Pasture and for Four Periods After. 

1 ~~JG On Dry Feed 

-----1 

i' On Pasture 

nc11c...... ...... 1 i.3G 11.GS 12.29 12.:121: 14.06 1 :i.Dl 11.451
1 

1o,x1 
Duchess..... 12.73 13.39 14.06 13.0:-l i 14.2S 13,47 l l.7S I 11.26 
Ethel.......... ..., 9.64 8,94 8.GO 7.8S l'i 7.00 6.\14 6.1G 5.40 

~~~~;1·.;·~:::: .. ···· 2~:66 2b:~~ 2~:~~ 2I:~~ ! 2g:~i 1 ~:~~ 1 ~:g~ I 1 ~:g~ 
llouston....... 20.13 21.33 :J:J.44 21.19 , Hl.85 lS.43 17,:-14 17.G4 
Ida......... 10,79 10.fl7 ll.3S 10.8S ! 11.68 10.61 10.51 10.ti7 
Lnli~1 13.7E> 13.83 14.69 12.GD 16.33 15.26 14.;i~ 1~ .. "-':~ 
Oiivc....... 11.G:J 11.70 12.27 l:l,51 13.41 12.10 10.\19 l0.S2 
~hort.ie.. ····I 7.44 7.4-t. 7.92 S.17 9.58 8.k5 Q.71 S.DG 

Topsy ................ i :J0.81 I 19.13 21.G6 19.9:! 19.71 17.:-l6. 15.G4 15.91 
Rwect Bria1· ....... 16.0G lS.25 14.13 11 93 10.86 ~.Gfl k.041 :--;.H~ 

Total j162.3~ll6~,~~- 16~~3-~~:;3 165.50 ~~L3~~~~3t4o:So 

TABLE CXXII.-Giving Yield of Butter Fat for Four Periods of Two 
Weeks Each Before Cows Went on Pasture and for Four Periods After. 

------- ---------------- -- -----· 

18\17 On Dry Feed On Pasture 

I ~ I 
Countess..... . ...... .. .. :1s.4o;t5.29[14.7813.:>7 14.39 l·l-.11 

1
12.8213.o:-i 

Duchess...... ........... . . 15.22 15.4:-lll:i.5115.4G 16.03 16.78.14.7·t14.12 
FlyT... .. ..... , ..... · 110.so 10.7211.1311.53 12.32 12.10 :11.331n.1-t1 
Liggctta..... . ... . . . ... 13.49 12.44ll2.Sl 13.12 12.70 11,SC. 9.73 S.03 
Lil............. . . . . . ...... .. 114,30 13.43 113.Sl 11.69 1:l.86 1 !\.5-t 15.33 15.3fi 
Shortie. ... .. ................ 111.9011.34[11.7010.10 111.37 10.fi7: '.l,74 9.9il 
Sweet Briat ................... 1 ~.20;11.021~~~ ~~5-=- ~:_9~~ -~~~ :_7~~ 2!_!~ 

Total.. ... ................. :98 'll '15 -()[95 !.lO 9'' 9-1 'l'l 97 103 ''" "11 11 ,.;s 32 . •..••• ! l .... '.._ • • : •• I --· • i ~. • . I ·-- ! . . 1° •• 

TABLE CXXIII.-Giving Yield of Butter Fat for Four Periods of Two 
Weeks Each, Before Cows Went on Pasture and for Four Periods After. 

1 S!.l8 On Dry Feed On Pasture 
_i __ _ 

Alzanka.. 6.9\•i s.oslj 7.64: 7.6G j 8.68 8.G2
1
: 7.8/ 

Alzanka 2... 10.61 12.55 11.98 10.93: 13.231 13.53 1 12.81 11.~15 
Bess............. 11.69 1 11.9~, 12.67 12.79 14.93! 15.14 13.6[)· 13.50 
Betty 2.............. 12.7f> 12.82' 12.80 12.01 14.11. 16.30 16.44 14.!.!8 
Cottnh·ss... J.i.~9 1!'l.09i 14.fi5 12.3~ 1 1B.34 14.5:1: 13.18 11.04 
Countess 2... 9.84- 10.111 10.13 ~.71 11..-15, 1'.2.31 1 11.35 ~L~l1 
llaisy................. 12.50 11.71 11.08 10.7G 13.01 13.14 1 12.45 11.2!1 
Fairy D........... !I.SS 11.0ll' 1<1.G'.l 10.:-;4 12.91' 13.511 12.03 10.<1-> 
Flora ......... H.10 10.43! ~1.91 0.~9 11.2L 13.o~ 10.85 ~1.1s 

~!-;~.~~~·;l~ 2... 1~:~~' 1g:~~: 1g·~i 1~:~)¥ i;;:gi' ~ ~:~~i i~:~~ i~:~~I 
Golden FairY... 10.1~' 10.46 10.34 ~l.7G ! 9.tll 11.17 11.68 10.:-n 
Nora... · 1n.17· 11.1'.2 J0.79 9.26 11.94- 110_=·.'lll~I' 1:2.25 11.4~~ 
Prick... ~1.4:!: ~).~:.!! 9.G,l! 9.~~2' 11.0U ., .j 11.37 ri.94 
Spot....... 7.sl I 9.4-a. S.531 ~.51 I 10.07 10.55 Y.5f1 8.7={ 
YellO\Y Belle ..... 1 ~).1.4 1 10.85!. 10.0~'. 8.DS ! 10.8:~ 11.0G,

1

10.87. 9.27 
Young Daisy ..... [ 7.07 8.151 7.71! Ci.93 j 7./4. 8.~.:S 7.76: 7.4-~ 

Totu1... ......... f1H.52185.9211sl.25,171.24!199,s1 214_18!203-:-09115.ITT; 

\VithoutAlzanka! 167.5S 177.841173.611163.58 :191.13,· 205.5G
1 

195.23: 175.69 
I I I I II I I 



INVE~TIGATION lN MILK PRODUCTION 

TABLE CXXIV.-Giving Yield of Butter Fat for Four Periods of Two 
Weeks Each Before Cows Went on Pasture and for Four Weeks After. 

YEAR On Dry Feed 011 Pa.sturc 

18\15 ................. 1fiG.f>O' 1~·9.41! H-7.:rn
1

1<.0.1>91168.04· 1<.>'.·1·6, 154.13 15fl.75 
1 896 .................. 1G2.:l6 1(i1.65 169.73 159.53 1 G5.5U 151.:!8, 1-1-2. 7 3 14 0.50 
18!l7................... 98.31 95.70 96.90 !12.971 9~J.97 103.22; 91.11 HS.32 
1898 ·················· 167.5:~ 177.84 173.(i1 1(13.<.8 1\11.13 205.56; 19<..2:J 175.f>9 ---- ------- ----1--- --- --·-- ----

Total....... fi!J4.~0 fif>4.no G87.63 :Jt>G.77
1 
H~4.64 618.fi2· 5~3.~o GfiG.211 

'l'ABLE CXXV.-Giving Average Per Cent. Fat for Four Periods of Two 
Weeks Each Before Cows Went CU1 Pasture and for Four Periods After. 

---· ---------· 

llclk .......... . 
l'.ountess ...... .............. . 
Ut.hd .......................... . 
11 ouston ....... .... . 
I .011 ............ .... .. 
L.::f1ia ...... .............. . 
(Hive ................. . 
flride ........ ............... . 
~Juidee ......... .. . 
~weet Briar . ............. . 
Topsy ........... . 

Average 

On Dry Ft·ed On Pa,Sturc 
----------- -- -- ------------·----- -------- -----c---

4.22 4.25 4.12 3.81 4.24 4.36 4.18 4.24 
2.30 2.G5 2.58 2.44 2.53 :2.21 2.:~ t :!.4:i 
4.33 4.16 :~.88 3.64 3.88 :Lfi[) 3.60 3.78 
5.44 5.17 5.0S 5.04 5.11 4.39 4. 70 5.;,fJ 
3.58 3. 70 3.G4 3.62 3.50 3.26 :>.:l8 ::.46 
3.43 3.43 3.76 3.48 3.77 3.4U I 3.7~ :l.!12 
4.12 4.23 3.95 4.05 4.10 3.79 3.70 4.2ii 
5.20 4.81 -1-.63 4.4S I 5.05 4.31' .C..:n 4.:H 
3.59 3.59 3.35 3.40 I 3.84 3.09 2.!18 I 3.18 
5.31 .3.14 4.~)0 4.80 5.1U 4.:iB 4.47 I 4 ~I:.! 
:-).85 3.88 3.72 3.7.) 3.7:...! :L:i3 a.U7 :Lnfl 

-;J.;;;- -s.;;;- :;:~-~r,1:1-s- 1 --:i-s-;;- -:1:;;6- -:::64- 13.~7-

TABLE CXXVI.-Giving Average Per Cent. :Fat for Four Periods of Two 
Weeks Each Before Cows Went on Pasture and for Four Periods After. 

-=----=--------c------------_--_--- -- --II ------c=--·-=-=, 
1896 On Dry Feeu On Pasture 

i! ----1 
Delle ................ .' 
Duchess ............. f 

~;~:;: ::::::::::::::::I 
Fortune ........... . 
Houston .. 
Ida .................. . 
Lydia ....... . 
Oli"<"e .......... . 
Shortie ...... . 
Sweet Briar ... . 
Topsy ............. . 

Average ...... . 

3.82 
5.31 
4.05 
4.36 
4.45 
4.82 
3.85 
3.2H 
4.03 
5.11 
4.!)4 
3.56 

4.11 4.19 
5.56 5.77 
4.02 4.50 
4.89 4.62 
4.39 4.88 
5.11 5.47 
3.77 4.29 
3.34 3.62 
4.01 -1-.34 
4.84 5.18 
4.87 G.21 
3.35 3.85 

4.33 
5.57 5.48 

I 4.18 
4.71 
6.05 
5 36 
3.93 
3.19 
-1-.21 

I 
4.11 

I 
3.92 
4.71 
4.88 
5.29 
3.94 I 

3.74 

t·ii ij 
3.86 Ir 

4.18 
4.81 
5.00 
-1-.05 

3.84 3.96 
5.23 5 26 
3.9.J. 3.81 
4.34 -1-.16 
4.74 4.58 
4 98 4.62 
3.60 3.66 
3.48 3.53 
3.[)7 -1-.03 
4.41 4.63 
4.62 4.71 
3.82 3.G7 

4.05 
5.:.'3 
3.72 
:i.12 
.J..28 
4.72 
3.60 
8.6:! 
4.14. 
4.77 
4.89 
3.7.J. 

• 
- j 

~-

• 'I ,, 



• 

VA!{!ATION IN FLOW OF MILK. 5 t:I 

TABLE CXXVll.-Giving Average Per Cent. Fat for Four Periods of Two 
Weeks Each Before Cows Went on Pasture and for Four Periods After. 

-------·-
-------------------------------

1897 On Dry Feed 

Countess 
Duchess ............ . 
Fly T ............... . 
Ligget ta .. 
I.ii ............ ········· 
Short.ie ........ . 
Sweet Briar 

2.82 
6.06 
3.93 
3.D4 
5.38 
4.D5 
15.4() 

2.85 2.85 
6.27 6.33 
4.03 3.99 
3.85 H.94. 
5.40 I 5.39 
4.9D :;.04 
5.76 15.72 

2.29 
6.34 
4.13 
3.89 
5. lri 
4.80 
5.41 

2.81 
6.7D 
3.90 
4.03 
5.10 
4.89 
:;.38 

On Pasture 

2.79 
5.7() 
3.52 
3.91 
4.DD 
4.62 
5.2.J. 

2.64 
5.47 
3 [)2 
3.8:-l 
4. 7~) 
4°.61 
1·.83 

2.7£1 
5.1 !l 
:un 
3.RG 
:i.11 
:;.o9 
5.11 

.''· vcragc. .... --::;-1 4.47 T 4.4D I 4.2!~.4G1-::2!l 4.1 () •f..:.!9 

TABLE CXXVIII.-Giving Per Cent. Fat for Four Periods of Two Weeks 
Each Before Cows Went on Pasture and for Four Periods After. 

1898 

Alzanka. 
Alzanka 2 .. . 
Bess ................ . 
Betty 2 ........... . 
Co1111tess ......... . 
Countess:.! ........ ' 
Daisv ............ . 
Fairy B ......... . 
Flc.ra 
Fly T ............... . 
Fortune 2 ........ . 
Golden Fairy .... 

1 

Nora ................. ! 
Pride ............. . 
Spot ................. I 
Yellow Bdle ...... ' 
Young Daisy ..... j 

I 

5.44 
4.23 
4.23 
4.27 
2.64 
2.92 
4.66 
4.61 
4.85 
H.87 
5.32 
4.04 
4.28 
4.60 
4.52 
4.07 
5.43 

On Dry Feed 

5 61 
5 03 
4.19 
4.30 
2.80 
3.50 
S.11 
4.88 
5.22 
4.00 
5.33 
4.47 
4 69 
4.75 
5 02 
4.77 
5.65 

5.:>4 
5.06 
3.90 
4.40 

I 2.98 
3.26 
4.84 
4.82 
5.10 
3.90 
5:n 
4.62 
4.6!J 
4..87 
4.79 
4.75 
5.82 

5.36 
4.75 
:l.76 
4.25 
2.70 
3.13 
4.71 
4.1<0 
5.07 
3.84 
5.27 
4.70 
4.83 
4.63 
4.76 
4.56 
5.70 

5.54 
5.10 
3.73 
4 34 
3.03 
2.66 
4.75 
4.89 
5.12 
3.87 
5.49 
5.0!i 
4.70 
4.95 
4.89 
4.8:1 
5.96 

On Pa~ture 

5.13 
5.17 
3.:JO 
4.63 
2.84 
2.~5 
4.63 
5.04 
5.13 
3.90 
5.50 
4.64 
4.74 
4.91 
4..98 
4.68 
5.68 

4 .50 
4.74 5.04 
:-i 28 3.64 
4 38 4.38 
2.66 2.66 
2.74 2.67 
4.38 4..47 
4.51 4.7S 
4.79 5.24 
3.73 3.82 
5.14 r..~7 
4.5:-l 4.60 
4.33 4 54 
4.61 4.81 
4.45 4.75 
4.39 4.35 
5.36 G.69 

~~·eragc ..... ~::~:r-~.~;1-::~--:;;-i 4.27 I\ 4.42 
I, 

4.35 

Without Alzanka, ! 4.05 I 4.3D , 4.35 4.o:; 4.20 

-- -- ------~-

TABLE CXXIX.-Average Per Cent. Fat for Four Periods of Two Weeks 
Each Before Cows Went on Pasture and for Four Periods After. 

YEAR On Dry Feed On Pasture 

- --

1895 ........... ····\ 3.93 3.95 3.84 I 3. 75 
1896....... ..... .. . 4.20 4.23 4.58 I 4.46 
1897................... 4.40 4 4.7 4.49 4.21 
189S ................ 

1
~~ ~~ ~~:~23 

.\veragc...... ....... 4.11 4.23 4.29 ] 4.15 

3.8D I 3.56 3.64 3.87 
4.46 4.20 4.16 4.15 
4 46 4..29 4.10 4.2() 
4-.38 4.32 4.05 4.20 

4.2714.06 3.96 4.11 



INVESTIGATION IN MILK PRODUCTION 

The tables show that, with a single exception, the herd 
_,·icldcd more milk during the first two weeks on pasture 
than it did theei!.!_·hth and seventh weeks, before going to pas
l ure, and that on the aycrngc it yielded more milk the 
fourth period on pasture than it did the last period, when 
stall Jed; that the same is trne as regards the yield of but
ter fat. 

The tables gi,·ing the per cent. fat content in the 111ilk of 
t!iflcrent cows and the average for lhc herd in the fuurycars, 
t!uring the eight periods of two \Yccks each, show that the 
per cent. fat increases as the period of lactation achanccs 
llntil the last period of stall feeding when there is a unifonn 
1lccrcasc in the quality of milk; that in every instance the 
111ilk of the herd increased during the first period of two 
\H?cks on pasture and is followed by a marked decrease in 
per cent. fat during the second and third periods on pasture, 
;1 ml that during the fourth period on pasture it is the 
same as it was during the eighth and seventh weeks before 
.~oing to pasture; indicating that the influence of feed re
duced the per cent. of fat in the miik from 4.29 to 3.9G. 

Tl1e following table giYes the yield of milk, per cent. fat 
and yield of butter fat by the herd for each of four years, for 
;1 period of four weeks preceding a period of two weeks be
fore going to pasture and for a period of four weeks following 
a period of two weeks after going to pasture: 

~.~·.·' )'' 

~ .. 
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ON DRY FEED ON PASTURE 

Period of Four Weeks II Period of Two \Veeks Period of Two Weeks II Period of Four Week~ 

YEAR 

I ~::- \ ·:::·· \I Mi>' 
I Per I Butter I P•• I ""'"' I I I Per I Butter 

Milk Cent. Fat Milk Cent. Fat Milk Cent. Fat 
Fat Fat Fat 

----

1895 ........................ ··········· 7876.0 3.90 306.80 4022.0 3.75 150.69 I 4820.8 3.89 168.04 8686.9 3.60 312.59 

1896 .................................... 7527.5 4.40 331.38 3573.5 4.46 159.53 3708.0 4.46 165.50 7027.6 4.19 294.11 

1897 ............ ······················· 4296.5 4.48 192.60 2206.3 4.21 92.97 2241.4 4..46 99.97 4632.0 4.20 194.33 

1898 .................................... 8040.6 4.37 351.45 3867.2 4.23 163.58 4365.0 4.38 191.13 9574.2 4.12 400.79 

----- ---- ----- ----------- ----- ------- 1::~0.7 ---------

Total. .............................. 27740.6 4.26 1182.23 13669.0 4.15 566.77 14635.2 4.27 6!;;4..64 4.02 1201.82 
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lNVESTIGA TION IN MILK PRODUCTION. 

Notwithstanding the fact that the cows received corn 
silage while they were being· stall feel, and while on pasture 
n·cei ve<l what grain they wanted, the a ,·erage test of tlie 
lwrcl's milk for the four years during a period of four weeks 
illlmecliately preceding a period of two weeks before going· 
lo pasture was 4.2(), while the aYerage test for the same 
length of time following a period of two weeks on pasture 
was 4.02. The flow of milk during the four-week period on 
p~1sture was 7.85 per cent. greater than during the four
week period on stall feed. The incre~1 se in the yiel<l of butter 
fat was 1.65 per cent. and the per cent. fat decreased 5.GJ 
per cent. The average test of the herd's milk for four 
years during the first two weeks on pasture was 4.27 and 
<l ming the four weeks following it averaged 4.02, being a 
decrease in the per cent. fat of 5.85 per cent. The average 
Lest of the herd's milk during the last two weeks on stall 
lt·ecl was 4.15, and during the first two weeks on pas1.nre 
was 4.27, being an increase of 2.89 per cent. 
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FEEDING DAIRY COWS. 

T. L. H1ECKER. 

The question of feeding dairy stock in such a way that 
farmers can realize the greatest possible benefit from the 
food consumed and animals employed is one of Yital im
portance in these times when the margin betwe~n the price 
of the product and the cost of production has become so 
small that it is only by reducing the cost of food to the min
imum that reasonable profits can be made. In order to feed 
economically, the animal must besupplie<l with the nutrients 
needed for milk production in the proper quantity and in the 
right proportion. If an animal is given more of a certain 
nutrient than it can make use of, the excess is worse than 
\\"asted, because it not only helps to fill the digestive trncl 
\vith that for which it has no use, but energy is also wasted 
in expelling it from the system. 

The real feeclingyalue of our different kinds of foods is as 
_rel lit lie understood. In the mean time, until furl11er i11Ycsl
igatio11 enables us to classify foods according to their feeding 
val uc, they have been com pared according to their money 
value, digestible protein ha Ying, for reasons given later, been 
used as a basis for comparison. The market prices for the 
different kinds of coarse fodder, grains and mill products are 
based upon supply and demand, and not so much upon their 
feeding value. Farmers as a general rule know that bran is 
good for dairy cows. They also know that corn, oats and 
barley are good, but they do not seem to understand why 
a mixture of such excellent foods as corn, oats, and barley 
will not produce asgoocl results as can be secured by feeding 
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Jiran ancl other concentrated meals in connection with them. 
The reason is plain when the neeclsofthe animal system and 
the composition of the different kinds of foods are known. 
:\II animal foods are diYided into two classes with rcfereuce 
lo bulk: Roughage and concentrates. Roughage includes 
all the coarse portions of the ration, such as hay. sto,·er, 
fodder corn, silage, roots, etc., while the term "concen
lratcs ''embraces all grains and mill products. 

It has become necessary to feed concentrates in connec
tion with roughage beeause the dairy cow has been deYelop
ccl into an artificial animal. Hacl she remained in her 
()riginal state, \Yhen she yielded onlyenough milk to nourish 
lier young, she would find enough nutriment in what coarse 
feed she could cat and digest to produce the amount of milk 
required for that purpose, but since her mammary functions 
have been developed more than her feeding capacity, we 
must establish an equilibrium between the supply ancl de
mand for nutriment needed for the production of the milk, 
and to this end we must use some food that contains a 
la rgcr percentage of cliges tible matter than i8 foun<l in coarse 
food. 

In feed there are three groups of substances which must 
he considered in formulating a ration to secure best results. 
These are known as protein, carbohydrates, and fat. 

Protein is the name of a group of materials containing 
nitrogen, ancl is sometimes called the nitrogenous group, in 
opposition to the carbohydrates, fat and ash, which arc 
non-nitrogenous. The function of protein is to furnish 
materials for the formation of lean flesh, blood, tendons, 
neryes, hair, horns, wool, and of the casein and albumin of 
milk. For the formation of these materials protein is abso
lutely indispensable. It is important to remember that no 
substance free from nitrogen can be converted into protein, 
or be used as a substitute for it. It is therefore i1ecessarv 
for an animal to receive a certain amount of protein in order 
to mainh1in existence, grow or produce milk. 
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FEEDING DAII< \' COWS. SHI 

Ccir/Johydrntcs are made up of several substances, 
usually divided into two groups,-nitrogen free extract, in
cluding starch, sugar, gums, etc., and crude fiber. Coarse 
fodders contain large amounts of crude fiber, while grain 
and mill stuffs contain little fiber, but are rich in starch and 
sugar. Carbohydrates are either converted into fat or 
burned in the system to produce heat and energy. 

Fnt, or the material dissolved from a feeding stuff by 
• ether, aud for this reason often designated as ether extract, 

includes the fat, wax, and green coloring matter of plants. 
The fat of food is stored up in the body as fat, used as a lu
bricator for the digestive tract, and burned to furnish heat 
riml energy. As a heat producer a pound of fat is equiva
lent to 2.5 pounds of carbohydrates. When fat has been 
multiplied by this factor, the result is called "carbohydrate 

equivalent." 
A cow, or in fact nearly any mature animal, can use only 

about 6 pounds of digestible carbohydrates and carbohy
drate equivalent to one of protein If we feed more carbo
hy<lrates without increasing the protein, there will be an 

abnonnal shrinkage in the flow of milk, because the incrense 
will cause the animal to lay on fat. If the ratio of protein 
to carbohydrates and carbohydrate equivalent is narrowed, 
the animal may need more heat· than the carbohydrates and 
fat can supply, and in such case would consume some of the 
more expensive protein to make up the deficiency. It fol
lows, therefore, that for the best results the two groups of 
nutrients, protein and carbohydrates, should be fed within 

the limits stated. 
But all our ordinary feeds, both in grnin and roughage, 

contain carbohydrates largely in excess of the animal's 
needs, and, mix the grain and roughage grown on the farm 
as we will, it always follows that '.Ye are short in protein 
or have too much of carbohydrates. In fact, all the nu
trients needed hy our farm animals are found in all our 
i'ar111 fo11d in .~rc:1t :tlrnrnlancc except prol.l'in. T11 marsh crnd 
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FEEDING DAIRY COWS. 

prairie hay, in timothy, millet, sorghum, fodder corn, stover, 
and straw, there is more digestible carbohydrates and ether 
extract than cattle can make use of. The same is true with 
~tll our farm grown grains. In compounding rations with 
our farm crops, we always find it necessary to resort to mill 
products containing a low percentage of carbohydrates, to 
ri<1 them from excess of carbohydrates, except in cases where 
st1ch foods as alfalfa are available. 

Since the supply of ash, carbohydrates, and fat is always 
in excess of our needs, and is practically as free as water, 
air and light, it follows that they lose all commercial value, 
leaving digestible protein the measure of the money value of 
all our feed stuff~ for milk production. 

A ton of bran costs $10. It contains 230 poundsofwatcr. 
l t would be foolish to place any ndue on the water when 
t liere is plenty in the well at home. It contains 108 pounds 
or ash, 64 pounds of indigestible protein, 1,250 pounds of 
carbohydrates, and 90 pounds of fat. It would be absurd 
to pay at the rate of $10 per ton for these materials whe11 
we have more at home than we have any use for, so the 
log·ical conclusion is that the $10 are paid for the 258 
pounds of digestible protein that the ton of bran contains. 
\\'hen bran is used in the ration, hay may be feel as rough
age, but corn stover cannot be made this part of the ration, 
because it contains too little protein and too much carbohy
drates, and in order to be able to feed stover, mill stuffs con
taining a higher percentage of protein must be purchased, 
which decreases the value of stover in proportion to the 
extra amount of protein that must be purchased. Or, in 
other \vorcls, stover is worth as much less as its protein 
content is less than that in the hay. When the grain ancl 
roughage used in a ration have a low protein content, 
it becomes necessary to add some concentrates having 
a high per cent. of protein to provide the nutrients in the 
right proportion. 
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FEEDLNG DAIRY COWS. fi21 

A ton of oil meal contains 184 pounds of water, 11+ 
pounds of ash, 72 pounds of indigestible protein, 886 
pounds of carbohydrates and 158 pounds of ether extract 
or fat. Surely no sane person would be guilty of buying 
these substances and paying at the rate of $20 to $25 per 
ton when he is al read\' overstocked with them on the farm. 
So it must be that he is buying the digestible protein. The 
ton of oil meal contains 586 pounds of digestible protein, 
aml since the cost of this nutrient in bran was 4 cents a 
pound, the Yalue of a ton of oil meal is $23.44 when bran 

costs $10 per ton. 
A ton of cotton seed meal contains 16-± pounds of \Yater, 

144 pounds of ash, 584 pounds of carbohydrates, 2~2 
pounds of ether extract, or fat, and 102 pounds of indigest
ible protein; and since all these are found in great abund· 
ance in our farm-grown feed stuffs, it Jollows that theton of 
cotton seed meal is purchased because of the 7-±4 pounds of 
cligestible protein it supplies. And when this nutrient costs 
4 cents per pound in other concentrates, a ton of cotton 
seed meal is worth $29.76. Jf it is found that any farm 
grown feed contains enough digestible protein so that it will 
not he necessary to purchase any mill products, then that 
feed is worth as much more per ton as would haye to he 
paid for the difference in protein if the farm feed contained a 
lower percentage; or, in other words, the money yalue of all 
the feed stuffs used in the ration for dairy cows depends up
on the percentage of digestible protein they contain. When 
bran can be purchased for $10, oil meal for $23.44, and cot
ton seed meal for $29.76, corn is worth only 21 cents per 
bushel, oats 12 cents and barley 18 cents; for the onl:· 
nutrient needed can be purchased in bran, oil meal and cot
ton seed meal at these prices. If farmers will bear this in 
mincl, they will not feed 25 cent oats, 30 cent corn, and ~~f"> 
cent barley, when shorts, bran, and other by-prorlncts of the 

mills can be obtained at the prices quoted. 



FEEDING !JAIR\' CO\\'S. 

Another mistake generally made is in buying shorts for 
dairy cows, instead of bran; presumably because shorts are 
heavy. So is sand. At.on of shorts contains 2~36 pounds of 
water, 92 pounds of ash, 80 pounds of incligesti!ik protein, 
I ,284 pounds of carbohydrates and 90 pounds of fat. As 
:1bove stated, all these substances arc in great abundance 
on the farm. As the digestible protein is the nutrient need
ed, it follows that the 218 pounds of digestible protein in 
the ton of shorts fixes its value; and since we can get it in 
the bran anc1 oil meal at 4 cents per pound, shorts, when 
containing 10 per cent. of digestible protein, is worth on I y 
SS.72 per ton for dairy cows when bran is worth $10. It 
should, however, be borne in mincl that these values holcl 
.~ood in feeding for milk only. If an animal is being feel for 
.~ain in \veight, shorts woulcl be preferable, especially in the 
case of feeding swine. 

The same inconsistency exists in regard to t.he market 
price of roughage. Take, for example, timothy hay, a11Cl 
;1ssnmc that it yields two tons per acre. In two tons there 
are 112 pounds of digcstilile protein, which at 4 cents per 
p()uncl amounts to $4.48 worth of protein per acre, making i is 
reeding value $2.2+ per ton. This hay sells in our market for 
from $4 to $8 per ton. An acre of clover will produce about 
two tons of curecl hay, containing 272 pounds of cligest.ible 
protein, which at -1- cents per pound amounts to $10.88 worth 
of protein per acre, making its feeding value $5.44 per ton. 
,\nacre will produce six tons of fodder corn containing :mo 
pounds or digestible protein, which at 4- cents per pounrl 
makes $12 worth of protein in the six tons of fodder corn 
worth $2 per ton. 

In view of these rliscrepancies between rulmg· market. 
prices and the actual money value of feeding stuffs, we haYe 
for several years disregarded J?riccs, and ha ,.e based our cal
culations on the cost of digestible protein, ancl hayc feel it in 
whatever palatable form we found it the cheapest. lt is by 
th is method and th rough the clecrca sc in t hC' price of prni c i 11 

t.li:l1 we han' l'<'d1wt>d the cost of pn1d11ct i()Jl 
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FEEDlNG DAlRY CO\\'S. 

The prolit in dairying, as in any other business, depends 
upon t.hc margin between the price of the product and the 
cost of production. It is therefore of primary importance 
to provide feed stuffs at the least cost, and when grain is 
relatively high it may become advantageous to sell it and 

buy mill feed. 
As a rule, cows in full flow should be fed all they will cat 

up clean, but such generous feeding should nevel" be inaugu
rated after they have advanced far in the period oflactation, 
because in such case they will not materially increase the 
flow of milk, but will commence laying on fat, \vhich is ob
jectionable. The reason cows should be fed all they will 
take is because they must first be pro\·idcd with enough food 
for bodily maintenance, and the more they will eat and di
gest owr and above this the more they have available for 
converting into product. The amount of food required for 
hmlily maintenance depends upon the weight and disposi
tion of the animal. The heavier the body the more food 
for maintenance is required and the less \vill there be avail~ 
able for product. So if a cow gains in weight each succeed
ing clay she will need more food for support, and since 
increase in weight does not add to her feeding powers she 
will decrease in flow of milk. 

That generous feeding pays is clearly illustrated in our 
record for the five years ending December 30, 1897. Dur
ing the years 1893, 1895, 1896 and 1897, cows were fed all 
they would take, while during the year 1894 they were fed 

light. 

Milk. I3u1..tcr. Cost of 1 lb. butter. 

1893 6,407 36± 10.6 cents. 
18~)4 4·,909 271 10.9 " 
1895 7,418 352 8.0 " 
1896 7,454 349 6.3 " 
1897 6,962 351 5.4 " 

These are averages of the entire herd, and show that 

<luring the four years, \vhcn receiving all they \vould cat up 
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clcall, they averaged 35-f. pounds of butter each, while the 
;wcrage yielcl for 1894, when on comparatively light: Iced, 
was only 271 pounds. The cost of production wcts also the 
greatest that year. The kin cl of feed has little, if anything, t.o 
ilo with the yield so long as they get the required amount of 
nutrients in the right proportion and in palatable form. We 
get as much out of fodder corn as we do out of ensilage, and 
as much from a pound of protein in bran as from a pound 
of protein in any other concentrate. 

They give just a trifle more milk when receiving some 
succulent feed, such as roots and ensilage, but prnctically 
Ll1e same amount of butter or other milk solids. We select 
the cheapest foods ancl so mix them that the cow gets about 
one pouml of digestible protein to six pounds of carhohy
drates. If we should keel a much wider ration-that is, one 
that contained more carbohydrates and carbohydrate 
l'qui,·alent than the amount stat.eel-she would gradually 
lay on fat, shrink in milk, and failure to breed would prob
able follow; but when the abo,·e mentioned nutritive ratio 
is maintained, 110 such difficulties are encountered. 

Our records show that radical changes in feed during the 
winter arc objectionable, as changes generally cause shrink
:igc in milk. A more uniform flow is maintained by feeding 
the same ration all winter, if possible. If it becomes neces
sary to make a change it should be very gradual, so the 
system can aclju~t itself to the variation in bulk and t.he 
111uscular action required by the stomach to digest tl1at 
particular ration. 

CO'.\ll'OSITIOX OF FEElllXG S'l'l:FFS. 

The following tables give the digestible protein, carbohy
drates, and fat contained in 100 pounds each of the feed 
stuffs commonly used, with their comparative value for 
dairy cows, calculations being based upon the per cent. of 
digestible protein. 

• 
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TABLE CXXX.-Giving Compo1Sition and Comparative Value of Feed Stuffs for Dairy Cows. 

C_on1po~ition. 100 i .. lJs.I 
------------

Digestible 
Co111paratiyc Yaluc Per Ton when 

Ti1nothy is \Yorth 

Drv 
:\1atlcr 

Pru.1C.-II.I Fat $G $6 .. -.... 
I $" 

Corn Fodder.................................... ................................. . 20.70 1.0 11.6 0.4 1. 79 2.14 2.50 2.86 3.21 
[;!<EEN FODDER- ' - --1·· - I --··1 I 

Oat Fodder.......................................................................... 37.80 2.61 lR.91 1.0 i 4.64 G.5716.GO 7.43 8.36 

~~<l ~fad;~~~::::::::::::.:::::::::'.:::::::: .. :: .. :::::::::::::::::::::::::::::::::::: ~~:~g ~:~ iU g:~: ~:i~1 ~:~i +:~g ~:~~ ~:~~ 
Sorghum.............................................................................. 20.60 0.6' 12.2 0.4' 1.07

1

1.291 1.50 1.71 1.93 
~ILAGE- II . 

~~:~h.·{;;;.;;::::::::::::::::.:::::·:::::::::::::::::::::::·::··:::::::::::::.::·:::::::::1 ~g:~g! ~:~ u:~ g:~ :: i:g~1 u~ i:~g gr i:g~ 
!{OlJGHAGE (l'IELD CURED)- ,' i 

Corn Fodder ..................................................................... 1 57.80 2.5 3.J..li 1.2 I .C..461 5.35 6.25 7.14 8.03 

¥ifi~~~~F~:r:._·:·:·:·:·:·:·:·:·:·:·:::::·:::::::::·::::·:::::::::::::::::::::::::::::::::::::::::::1 ~Hg H1 ~H t~ '1 ~:~gl ~:!t Hg Ug/ Hg 
Alfalfa .................................................................................. I 91.60 11.0 39.6 1.2 119.65 23.56 27.50 31.43 35.35 
Alsike Clover ........................................................................ ! 90.30 8.4· 42.5 1.5 15.00118.00 21.00 24.00127- .00 
Red Clover............... ......... ..................... ........ ... .. ...... i i-:4.70 6.8 35.8 1.7 12.14.14.57 17.00 19.43 121.86 

[i~%itti!I~~,~::;:·::·:·:-::·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:--:·:-::·:·:·:·:·:·:-::·:·:·:·::·:_~-:-::::::-:·:::::: .... :; iH~ H ff~ tI n~ lg~ 1~.~~ ln~:in~ 
Prairie, Swale ............................................................... --1 86.30 2.6 41.91 1.1 1 4.64 5.57 G.50 7.4318.361 
Reel Top ............................................................................ 

1 
91.10 4.8 46.9 1.0 8.G7 10.28 12.00 13.7115.43. 

~!§:~t~~::'·::.:::::: .. :.:::::.:.: .. :.:::.::::.:::::.:: . .,::::::: .. :.::·: .. ::::::::::1 ~~:~~ iU ~n·1 n: ~n~ ~~j~ ~~:~~ ~n~ 1 gHr1· 
Oats ................................................................................... 1 91.1-014.3 46.'." 1.5· 7.68 9.2110.75 12.29113.82-
Whcat Straw ...................................................................... 90.40 0.4 36 .. ~ 0.41 .71 .8G 1.00 1.1411.29, 
Oat Straw................................................. .. .............. , 90.80, 1.2 8S.61 0.Rl 2.14 2.G7 :~.OU 3.42 8.8G.· 

:.:.oo~IcA~~~a~~;11·;f.·;~·~~............ ...... . .................................. ~ 92.90 0.6 40.n o.+ 1.07 1.29 1.GO 1.71 1.93' 

~,~i~;0;;~~i~:: :.... ...:.:::::· :.::: · :: ::::::· .. :.: :: . :::: :: :: iU8 ~:i ig:~ g:i i:~~ ~:~~! ~:~~ ~:{~1 ~:6~ 
Mangels.................................................. .... ........... 9.10 1.1 5.41 0.1 1.96 2.36 2.75 3.14 3.53. 

~f Ii~J~fp~:,::·::::::::::_:::: .. ::::::.:::.:::::::.::::::::::::::::·:::: :::: :::::j ~n~ n! HI. z:~ U~1 HI ~:~~ n~t Hi: 

3.93 
:!.0.21 
11.78 
11.39 

2.3G 

3.54 
2.36 

9.82 
6.68 
9.4:1 

11.00 
43.21 
38.001 
26.71, 
12.571 
19.2G 
11.78 
11.39 
10.21 
18.85 
10.(il 
42.42 
42.42 
31.46 
16.89 

1.57 
.J .. 71 
2.36 

3.54 
.J-.32 
4.32 
3.93 
il.!l3 
3.14 
2.:lfi 

4.64 
l 2.07 
13.93 
13 . .C.6 

2.79 

4..18 
2.79 

11.61 
7.89 

11.14 
13.00 
Gl.07 
39.00 
31.57 
14.~G 

22.75 
13.9il 
13.46 
1 ~.07 
22.29 
12.54 
50.14 
50.14 
37.11' 
19.96 

1.86 
5.~7 
:!.79 

4.1" 
5.11 
",_11 
4.G4 
4..64 
3.71 
2. 7H 
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TABLE CXXX.-Giving Composition and Comparative Valne 01' Feed Stuffs for Dairy Cows.-c <•11til!11< 11. 

Co1nposition, 100 Lbs.II 
i I Digestible 

iM~~icr ~~~ H.j Fall I $5 

Comparative Value Per Ton \Vhen 
Bran is \Vorth 

$C $ - I 
I I $8 $D 811 

BY-PRODl"CTS-
Bran . ............................... . 
Buck\Yhcat Sho1·ts ......... . 
Cotton Seed Meal.. 
l)il Meal .............................. ........................................... : 

f gf ig~f 1;~: i(~~ii, T I 

~~~;:~~~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::! 
GRAIXS AND OTHER SEEDS- i 

s~~~e·:~~:~:~~:,::~:~~;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Millet Seed ..................................... . 
Flax Seed Meal. .............................. . 
Oats 
Peas 
RYe ...................... ......................................................... ······ 
\\'heat 

88.50
1

1
12.9 40.1, 3.4. 5.oo. 6.ool 7.ool 8.oo 9.ool 

88.90 21.l 33.5 5.5: 8.18 9.Sl 11.44'13.08 14.72, 
91.so;:H.:! 16.!) 12.2 1 14.42'17.30 20.18 23.0I 25.951 
DO.S0

1
2~.3 3?·?' 7.0, Tl .. 2G,13.6315 .. '-'~' 18.17 2<~.44 . . 

1 

91.80 2'-'.8 43.-llll.O, 10.00112.00 14.00 16.00 1S.UO. 
89.60 9.U Gl.2 6.21 :l.49' 4.19 4.8.<.; 1 :;.58 6.28. 
94.30j26.7 38.8112.4 111.351!12.42 14.49 16.56 18.6Cli 
91.9L.> 1.so.~ :i5.~:H.5! 1i.7~ 1~.10. 1~.~.5 1 1s.so 21.15 
91.80115. I 3(J.3, 5.1 6.()9 I .30 .'<.:,2• 9. 74 10.96 
24.30 1 3.9 H.3: 1.4 1.51 1.81I 2.12 2.42 2.72 
89.80118.6 37.1' 1.7 7.21 .'<.6ii,l<J.O(l 11.53 12.9S 
88.20:12.2 50.u B.S 4.7:~: 5.671 6.62 7.tj7 8.51 

89.10! 8.7165.6' 1.fi =~.:-:37, 4,(1;) +.72! f),411 6.07 
89.10 1 7.9 66'.7: 4.3• :1.06. 3.67 4.29· 4 911 G.51 
s4.9o· 4.4 60.01 2.ul 1. 71 · 2.11:; 2.39 2.7:.; 3.o7 
86.00I S 9 4.fi.O: ~L21 3.45 4-.14 -1-.S3 5.52 6.21 
90.8012U.6 17.1129.0 I 7.9·"· !J.58 11.1711:!.7714.37. 
89.00 9.2 47.314.21 3.57i 4.28 4.!J9 5.71 I 6.421 
89.5016.8 51.8 0.7'. 6511 7.81 9.1210.41,11.721! 
88.40 !J.9 67.6 1.1 . 3.84 4.60 5.37 n.141 6.!Jl 
89.50 10.2

1
69.2 1.7 :1.95

1 
4.74 G.531 6.33i 7.12

1 

11.00 
17.99 
31.72 
24.9S 
22.00 

7.67 
22.71 
2;"5.85 
13.3!.J 

3.33 
1 ;).~G 
10.40 

7.4-2 
6.74 
:-~.75 
7.59 

17.56 
7.84 

14.33 
8.44 
;o.;,70; 

\"alue Per Bushel on Aliovc Basis. 

C~1_1ts Cent_;: Centslccntsf Ceni.s.·1 Cents 
S.1 !"l.1 11.31 13.0 14.6 17.S 
S.6 10.3 12.ol 13.7 15.4 18.9 
S.3 9.D 11.fl[ 13.2, 14.!J lS.2 
5.7 6.8 ·".01 !J.1 10.31 12.5 

19.5 2:!.4 27.4 .. :n.2
1 

35.2 4:i.o 
111.~ 12.D 15.tl, 17.2 lD.:~ 28.ti 
11.H 14.2 16.6: 1~1.oi 21.4j 2tL1 

- ------ - ----

~OTE.- 11 Pro." is the ahlireviation of Protein, "C.H.'' of Cnrbohydrntt:s, and "Fat'' n1l"ans Ether Extract . 

.. ~ .: .... ' • 

$1 :1 

lil.00 
21.7f) 
37,4,1...; 
2D.52 
'.26.l)() 
~).()/ 

26.91 
:·)!J.G5 
15.8:! 

3.'.)3 
1.-..;,74 
J 2.2U 

S.77 
7.96 
4.~·il 
~.Bl 

211.76 
~I 27 

16.93 
9.98 

10.2.>; 

Cl'nts 
21.0 
22.:? 
21.5 
14 .. '< 
51),....; 
21.n 
:JO." 

.. 

'" t,:; 
Gil 

'1j 
ti; 
tp 
t:J ...... z 
C"l 

--' 
> 
::<:: 
-< 
n 
0 
::e 
'll 

.. 
~~ -.,.;~-- _:__: -.. . .~~-~- . __:-~~::--~--~ ..... - ·~ .... =:~ ... .,__- _,,, i:.;--~.c..~- ------~~~:-:-·: .. -.~.~- ~ :~ l"J:-~· •• i::-

'""" 
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FEEDING DAIRY COWS. 

Since the prices of farm products are governed by the 
laws of supply and demand, and not by their actual money 
value as feed stuffs, it often happens that certain products 
can be sold for more than their value as food for milk pro
duction and others bought for less than their feeding value. 
To aid in selecting the most economical food the following 
tables have been arranged, giving the comparatiYe value of 
the grains ordinarily grown on the farm, calculations being 
based on the percentage of digestible protein: 

Protein in Corn as a Basis. 

\Vhen Corn is \VOrth per bushel 

16 Cts.118 Cts.120 Cts.i 22 Cts.124 Cts.126 Cts.128 Cts.130 Cts. 

Barley ......................... 15.1 17.0 18.9 20.8 22.7 II 24.5 26.4 28.3 
Oats ............................ 10.6 12.0 13.3 14.6 16.0 17.3 18.G 20.0 
Rye .............................. 20.0 22.6 25.1 27.6 30.1 32.G 35.1 37.6 
Wheat ......................... 22.1 24.8 27.6 30.4 33.1 1 35.9 38.6 41.4 
B:an ................ per.~on $ 9.33 $10.46 $11.64 $12.81 $13.~5 11$15.13 $16.33 $17.47 
Linseed Meal... 21.18 23.82 26.49 29.16 31.16, 3.4.43 37.10 39.77 
Cotton Seed Meal" 26.89 30.24 ~3.63 37.02 40.32: 43 71 47.10 G0.4D 
Gluten l\leal.. ...... " 18.66 20.92 23.28 25.62 27.90! 30.26 32.GG 34.94 

Protein in Barley as a Basis. 
___ ~_-_--_~ -- ------

\Jlben Barley is ·worth per bushel 

Corn.. ..I 16.9 ! 19.1 21.2 23.3 I 25.4 27.5 29.7 :ll .8 
Oats ............................ 11.3 12.7 [' 14.1 15.5 16.9 18.3 19.7 21.2 
Rve ............................. 21.2 

1 

23.9 26.6 29.2 31.9 34.5 37.2 3(1.8 
Wheat .................. ,...... 23.4 26.4 ' 29.3 32.2 35.2 38.1 41.0 44.0 
Bran ............... per ton$ 9.881$11.12,$12.37 $13.58 $14.83 $16.08 $17.29 $1S.G4 
Linseed Meal... " 22.44i 25.27] 28.11 30.87 33.70 36.53 39.29I 42.12 
CottC>n Seed Meal;; 28.441 ~2.~2, 35.61 3~.1 ~ 42.~~ 4~.29 49.!9i 5~\ 17 
Gluten Men1.. 19.701 .... 2 .... 4 1 24..74 21.1h 29 hh R ..... 10 84.n8 R1.d~ 
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Protein in Oats as a Basis. 

------------- ------'--"=-=---=='-=--==== 
\\'hen On ts are worth per liusilcl 

---------- ---

llarley ......................... 1 22.7 
L'.orn ............................ 24.0 
I~ye........... .................. 30.1 
Wheat....... ................. 33.3 
llran ................ per ton $14.02 
Linseed Meal... " 31.80 
l'otton Seed Meal" 40.40 
t'rlut<>n Meal ........ " 28.04 

25.6 28.4 31.2 34.1 36.9 39.8 42.G 
27.1 30.1 33.1 36.l 39.1 42.1 45.1 
33.9 37.7 41.4 45.2 49.0 52.7 G6.5 
37.4 41.6 45.8 49.9 54.1 58.2 62.4 

$15.76 $17.52 $19.26 $21.03 $22.77 $24.53 $26.27 
35.74 39.75 43.69 47.70 51.64 55.65 59.5!1 
45.41 50.50 55.51 60.60 65.61 70.70 75.71 
31.52 35,04 38.52 42.06 45.54 49.0H, 5~.51-

Protein in Rye as a Basis. 
-------~--~- ----------

\Vhen Rye is 'vortb per bushel 

lG Cts.,18 Cts.,20 Cts.J22 Cts.,24 Cts.J26 Cts.J28 Cts.f so C ts. 

1\-a-rl-e--y-.. -.. -.. -.. --.. --.. -.. -.. -.. -.. -.. -.. -.---12.0 113.6 15.1 I 16.6 18.1 19.6 / 21.1 22.6 

Corn ............................ 12.8 14.4 16.0 17.6 19.2 20.7 I 2::.3 23.!l 
"a ts............................ 8.5 9.6 10.6 11.7 12.7 13.8 i 14.!l 1 G 9 
Wheat ......................... 17.6 19_8 22.0 24.2 26.4 28.6 . 30.8 33.o 
Bran ................ per ton$ 6.44 $ 8.85 $ 9.28 $10.22 $11.13 $12.06 1 $13.001$13.9.J. 
Linseed Meal... " 16.93 19.00 21.13 23.26 25.34 27.471 29.f>O 31.73 
Cotton Seed l\leal" 21.52 24.14 26.85 :rn.55 32.18 34.S9j 37.6<> .i.o.:n 
Gluten Meal.. ...... " 12.88 16.70 18.56 20.44 22.26 24.121 26.00 '.!7,RS 

The tables following show the clry matter a11d digestible 
nutrients contained in a given number of pounds of the frod 
sluffs commonly used in the northwest. For roughage cal
culations are made from 5 to 20 pounds, inclusive, except for 
the straws, which are made from 1 to 5 pounds, inclusive. 
For the grains, bran and shorts, calculations are made from 
1 to 10 pounds, and for the other concentrates from 1 to 5 
pounds, inclusive. 

' 

\ 
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FEEDING DAIRY CO\VS. G2!J 

TABLE CXXXI.-Giving Pounds of Dry Matter and Digestible Nutrients 
Contained in a Given Number of Pounds of Food Stuff. 

CORN FODDER CORN STO\'ER I SORGHl'l\1 FODDER ------- ·-----------1 ! 

COMPOSITION Co~1Pos1T10:-.: Co~POSITIO~ 

LBS. 
DIGESTIBLE -~J~;~s;I:.~-11 Drv I 

ii l\I,\t-, ____ _ 

Pro.IC·~~! F_atll:J~'"'1· H.1 Fat 

I 
DIGESTIBLE 

Dry Drv 
Mat- i-~~----- :--rat-
ter 1 I I ter I Pro. :c. H. Fat Ii 

-------

5 ..... i 2.89 
ll ...... 1 3.47 

L:::: !:~~ 
9 ...... 1 5.20 

1 o ...... I G.78 
11 ...... ll.36 
12 ...... 6.04 
1:l ...... 7.G11 
14 ...... 1 S.09 
15 ...... : 8.671 
lfi...... Q.25~ 
17 ...... D.8:~: 
1 R ...... 10.401 
1 !J ...... 10.!)8 
:!tl ...... 11.56 

.12511.730! .06011 

.150 2.0761.072 I 

.17512.422 .084 

.200 2.768 .096 ' 

.22:> 3.114-i .108 !! 

.'..!5013.41l0' .120 ' 

.275 3.SOG: .132 

.300 4.152, .14-4 

.325 4.498 .15G 

.3.>014.84-4: .168 

.37515.1 D0
1

1 .180 
.4o0'.5.536 .102 
.4'..!5'5.882 .204 
.4~~16-~;:8 .216 
.4tV 6.Dt4 .228 
.500.6.920 .240 

! 

I 
2.97 
3.57, 

!:~~' 
5.35' 
5.ll5 
6.54, 
7.14, 
7.73 
8.33 
8.G2 
9.52 

10.11 
l<l.71 
11.30 
11.90 

I 
2 . .:31 
3.02 
3.52 
4.02 
4.53 
5.03 
5.53 
6.041 
6.54' 
7.U4 
7.54 
8.05 
8.55' 
9.05, 
9.56 

.085 1.620 .035 

.102:1.944: .042 

.119 1 2.268 .049 

.136 2.592 .056 

.153 2.916 .063 

.170 3.240 .070 

.187 3.564 .077 

.204·.3.888' .084 

.2~~14.212:.091 

.23814.536 .098 

.25514.860 .105 

.272!5.184 .112 ! 

.289 5.508 .119 

.30Gi5.832 .126 

.3'..!3 6.156 .133 

.34016.480 .140 :110.06, 

LBS.I TIMOTHY RED TOP 

L:::I ~:~t 
7 ...... ' ll.08 
R 6.94 
~l.... 7.Rl' 

10 ~.I~~' 

11 ..... j 9.5G, 
12 ..... 110.42! 
1:1 ..... 11.281 
14 ..... 1!2.15 
! ~······ 1a.n2i 
1h ...... 13.SG: 
17 ...... 14.76i 
1~ ...... '13.Ci21 
1 n ...... 16.42 
20 ..... 17.28! 

4.40 .14012.170
1

, .070 I: 4.fi51.24.0
1
2.345 .OG 

.168 2.604: .OS4 , 5.47 .'..!88 2.8141 .OG 

.19G 3.038: .098 I 6.3s .336 3.'..!f':i: .01 6.16 

.22413.472: .112 i 7.291 .384 3.7521 .08 7.04 

I 5.2~ 

.252 13.9t16: .126 .1 8.201 .43214.221 .OH 7.92 

.280!4.340'

1

.140 : 9.111 .48014.690: 10 8 80 
.308'4. 774 .154 , 10.02

1 

.5'..!81ii.15G: .11 G.68 
.:13Gj:->.20S .168 :i0.93 .57Gi5.628; .12 , 10.5ii 
.8641'1.6421.182 /11.841 .624:6.0971 .13 :111.44 
.3921fl.076

1
' .1 ~l6 I 1!.!.75 .672.6.G661 .14 ; :12.32 

.421>;6.510 .210 : 13.66 .7'..!0,7.03G .15 ': 11~ .. 02 8
0

1 

.4.48]6.0041.224 '11 ... 58 .768.7.504 .16 ~ 

.47Gl7.378

1
.2R~: 15.4fl .SU)l/.973 .17 : 14.9G 

.50417.812 .2G2 '116.40 .86418.442 .18 
1
:;_1G.84I 

.:>3'..! 8.246 .266: 17.31 .9121R.911 .19 16.72 

.G60.S.680 .280 I 18.22 .960 9.380 .20 ''17.601 
I , 1: I 

.1201.605 

.144 1.926 

.168 2.247 

.19'..! 2.568 

.216 '..!.889 

.2-1·013.'..!10, 

.2G4 3.G31 I 

.288
1
3.85'..!I 

.312 4.173 

.336114.4941 
.360 4.S151 
.384 5.1361 
.408;5.4571 

')Ir' --,43_1'" I I 8 
.45616.0991 
.480 6.420 

l\!ILLET 

.080 

.091) 

.112 

.128 

.144 

.1no 

.17fi 
·1~,z 

.208 

.224 
.24-(1 
.256 
.272 
.2R8 
.304 
.320 

- ---------

.16012.4.25 .05 

.1!)'..! 2.910 .06 

.2'..!4 3.395 .07 

.2GGi3.880 .OS 

.'..!8814.365 .OG 

.3:!04 .. 850 .10 

.352 5.3:l5' .11 

.:~s-t;5.~2~' 1 ·-, 

.41Gi6.~0" .13 

.44816.1901 .14 

.48017.27:11 .1:-l 

.51:!17.7601 .lG 
-~±:~ s.:451 .. 11 -.~ 
.:)Jbi8. tR0

1
. 

.ll0819.215 .1 () 

.640i<:).700i .~O 

I 

'I 
LBS. PJ{AIRIE HA\', l'pland

1

(PRAIRIE HA\', Mixed i Pl{AlRIE HA\', Swale 

!2.090
1

.070 
I 

.145, '..!.075i.060 
I 

;J ...•.. 4.37! .15 4.'..!01 4.31 .130 2.095 ,05;1 
0 ..... G.2Si .18 i2.508 .084 5.05! .174 2.4901.072 5.18 .156 2.51 ~-, .066 
7. 6.1'..!: ,21 j2.G'..!6 .098 5.891 .'..!03 2.905:.034 6.04 .182 2.933: .077 
8 7.00 .24 '3.344 .112 6. 73 1 000 3 ·.> 9 QI 096 6.80 .2\JS 3.352i .088 
9 ...... 7.87 .27 !3.762;.126 7.57 :2Gi 3:73s1:108 I.I I .234 3.771, .09G 

10 ..... B.75i .30 '4.1801.140 S.411 .290,4.1501.120 8.63 .'..!60 4.190: .110 
11 ...... 9.6211 .33 i4.5U8 .154 9.25 .319 4.5651.132 

i 
9.49 .28614.609 .121 

12 ...... 10.GOI .36 ;5.018 .168 ltJ.091 .348 4.980 .144 10.36 .31 ~ 5.028 ,13'..! 
13 ...... 111.37, .39 ;~ 4:~t1· 18~ 3-- - "'.rl 1~6 11.22 .33815.4.J,7• .143 1''.931 , I I ,:J,.J :J. V 

14 ...... 1~.25~ .4'.:? ~:~~c;i:~i3 11.771 .40G 5.810 .16~ 12.081 .36415.866 .154 
15 ...... 13.121 .45 l'..!.61: .4-3G.6.22si.1so 12.94' .;mo 6.285 .165 
16 ...... 14.00i .48 16.688i.224 13.52; .464'.6.640!.192 13.Sl .416 6.704 .1 T6 
17 ...... 14.87; .51 17.1061.238 14.36• .493i7.0551.204 14.67, .442 7.123, .187 
18 ...... 15.7:1 1 .64 7.5241.252 15.211 .5'..!217.4'.rO .216 15.531 .468 7.5421 .198 
19 ..... 16.621 .57 7.942 .266 ! 16.05 ,551 7.8851.2'..!8 16.40 .494 7.951 .209 
20 ...... 17.50 .60 18.3601.280 i 16.90 .580 9.300 .240 17.'..!6 .520;8.S80 .220 

' ---------- -----------------·------- -
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TABLE CXXXI.-Giving Pounds of Dry Matter and Digestible Nutrients 
Contained in a Given Number of Pounds of Food Stuff.-Continuecl. 

OAT HAY SOJA BEAN HA\' 

CO~! POSITION COM POSITION COMPOSITION 
LBS. 

Dn I DIGESTIBLE I Dry DIGESTlHLE Dn· 

r-~~i;I . __ 
1 

__ I M,it- ;-.1rit- ------·----

DIGESTIBLE 

i Pro. 1 ~~~/ _Fat i tcr -~~:· jc~-~·I Fat _ _:_ -~ro· l~~~-1 Fat 

5 ! 4.491 ,1siz.2o:;i o:;sl 4 SGI .:nsl2.s20
1 .075~' .i..4) .54011.'.•:i:;I .07:; 

6::::::: 5 3U' .162 2.7ts; :0061 5:4.7: .258:2.7S4 1 .OH~·1 5.32, .648:2.3~21 .090 
7 ...... 1 0:29' .1S9 ::.171: .077! 6.38' .301 <l.24S .. 10a, <i.211 .756:2.709 .10:; 
s 7 1~' .:.no 3.1):.!41 .oss: 7.29 .344 ~L712 .1:.!o 7.10' .864'3.096: .120 9::::::1 s:o~J: .243 4-J>71: .009: 8.201

1 -~~87'4.176 .1351, 7.D~! .972'~-{.4~<~: .13!'i 
10 ...... 1 8.98 .270:4,;;301 .110' 9.11, .4:l0 4 .. ti40 .150': 8.8711.0.'-'0'3.1'70' .1:;0 
11 ...... 9 .. '-'8 .297 4.9.'-'31 .121110.02: .473,C..104' .1o5 9.7G!1.18,'-' -~.257, .16fi 
12 ...... 110.78 .:324'.~.436 .132 10.9:l .filli S.568 .180: 10.64,1.296:4.C\4.j. .lSO 
13 ...... 

1

11.6.'-' .:-Ji>1'5.SS9 .1~311?,·~+ .559 <i.032 .195il11.fi3•1.+04l5.031· .19i> 
14 ...... 12.5S .37H:6.34.:.! .l~-t.1 l-.15 .602.G.496 .210!,12.42!1.G12i{i,4:18~ .210 
15 ...... 

1
1:3.4."- .405 6.7.'-'5, .. 11 ~,G0 111 :~ .. 

5
66

8
, .64516.960 -225

1 

1:l.30:1.620

1

i> .. "-05' .225 
16 ...... i14.3S .4B2i7.24."-:, ";I" .688,7.424 .'..!40'j14.1D 1.728 fi.1H2 .240 
17 ...... 115.2S1 .4J9 7.70li .1S7, 15.49 1 .731:7.S88 .255;;15.08 1 1.836 1 6.~)7~1 .~!"i;-1 
l8 ...... 11~.1z: .. 486'S.154' .19H 16.40 .774- ~.:JG2 .270''10.n7 1.!)-t.4'6.~H)t) 1 .270 
19.· ...... 1,.111 .51::JiS.()0/I .209 17.31 .~1/H.,'-'16 .2k:3 lfi.852.l)f)2:7.a;l3 .'..!R:-1 
211 ...... '17.07; .540'!J.060i .220 lS.'..!2 .860 !l.~80 .300 :17.74 2.UHJj7.740

1 

.300 

LB3. j 
I 

ALF.\LFA !IA\' ALSil..:E HA\' 

5. 
• G ... 

4.G . ..._ 
..-,.:-:d) 

;, ~:~A ·""' 
!J. ·'-'.2+ .D~) 

1 0.. '.).1 6 1 .1 ll 
11. .... '1 o.os 1.21 
12 ...... :10.9~1 1.32 
13 .... -.:11.91 1.4:-l 
14- ..... 112.82

1 

1.G4 
lfi.. 13.74 ].(lf) 

16. 
1
1.J..flo 1.7G 

17.. 1.i.:'>7 1 .. '-'7 
1.-< ...... !i1i.·t9,1 ~•8 
19 ...... 17.40, 2.09 
20 ...... f is.s2i 2.20 

1.~1 ..... n 
;2.~~7() 
2.77:! 
:L lfi,..._ 
~.f:iii-1· 

;:;.060, 

I!:~~~ 
!~:~~:~ 
5.940 
6.:i:rn 
6. 732 
7.12S 
7.ri24, 
7.~120 

.OGO 4..:->1 .-t.20" 12:i
1 

.07:.! ;).4:! .;"l(l.f. 2.£);)() 

.o~+ t).~;:l .5R . ...._ ~.~l7G 
.O!J(i 7 .2!2 .67~ ::_t.400 
.10R ·""'.1 :; .7."i() :{.R!?G 
.120

1 
9.00 .84ll,.J..2fiUI 

: ~~~11g:~~ 1:~~t ~:n~: 
.1.-,6111.7411.()f).2 5.fJ.2[i" 
.1li8;,12.G4! 1.1 7G .:>. U50i 
.180" 13 G4!1.~GO 6.3751 
.192, '1+.4i>i 1-344 16.SOO I 
.20+: 1G 3;1 1.42R 7.225' 
.216 1fi.2fi:1.G12.7.6.->01 
.22."-: 17.16,1,596 8.075 
.24o

1

: lS.06 1 l 6.'-'0 8.500~ 
' I : I 

LBS. WIIEATSTRAW OAT STHAW 

I i 
1. ....... i .90+ 
2 ........ ·1.808, 
3 ........ l~.712 
.J... ...... ,.Cl.61G 
;}.... '4.520 

.<HH .:l<i:l] 

.uo8 .72GI 

.012 1.0><9 

.016 1.-1-:)2 

.~O 1.~15 

I I 
.004 1 .9os: 
.OOH il.!-<lfi 
.012 !2.724, 
.01f) 1 'i 6~'')! 
.020 ·4.:r,~O! 

.tll:.! .:l86 

.(J24- .772 

.O:{f) 1.15~' 

.o+s 1.fi4·1 
0()() 1.930: 

!{ED CLO\'E!{ IL\\' 

I I 
.01.-, 4.~~i .3401.7~lfl 
.(H)(l fl.II.'-' AO.~ :!.14 . ...._ 
.1CJ;) ;).9:{ .•1·76 :!.GOG 
.l!.!(l 6.7R .. -14.+~."G-t. 
.13;, 7.G2 .Gl::! :L:..::!!;! 
.1 GO,, ·'-'.47 .6."'ft 3.:1Sll 
.16.-i 1 D.~2: .74s 3.na~ 
.1.'-'0~ilO.lfi: .816'."1-.!!~IG 
.1 !J:,,111.01

1 

.8R4,4.6ii4 
.2101 11 .. '-'<i, .~152.!"i.Ol~ 

:~~31 ! ~ ~:~~! ~ :~~~~i~:~~2 
. 25:,1114.40: 1.156 6.tJS6 
.270,115.2!"i 1.224-ifi.4··1-4 
.2s51j11; 09:. l .292'6.H>2 
.3UO ]1G.!l4:1.3<\0i7-1C\O' 

_ii l _ I , 

R\'E STRAW 

' I 
.OOH 1 .92~) 00(; .+06 
.Cll 6 !1.R5~ .()1 2 ! .812 
.02+ 2.787 .Ill R' 1.2 ls 
.n:i2 ~.7lfl .02+; 1.62+ 
.040 '·1-.G-J.:> .030 2.0:JO 

.OR.-, 

.1 ()~ 

. 1 1 ~) 

.13f> 

.15:1 

.170 

.11'7 

.204 

.221 

.!!~S 

.2.i{i 

.272 

.:.!BY 

.306 

.:~:.!:l 

.:l.J.O 

.oo+ 

.oos 

.012 
,ll]f) 

.02() 

-----------------~-------

~ 
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FEEDING DAIRY COWS. fi31 

TABLE CXXXI.-Giving Pounds of Dry Matter and Digestible Nutrients 
Contained in a Given Number of Pounds of Food Stuff.-Co11tin11nJ. 

------------- --- --- --- ------~· -- -------- ---

CORN SILAGE 
'I SORGHl'M SILAGE CLOVER SILAGE 

COM POSITION CU~I POSITION 

LB~. I
I CO~IPOSITJON 

--:------1 --,---------

Drv 
M::it

ter 

2.09 
11. 2.3(1 
12 ..... 2.51 
13.. 2.72 
14. 2.83 
1 G...... 3.l:l 
lG ...... ' 3.34 
17...... H.5;) 
18 3.76 
19... :Lv7 
20.. 4.18 
21. 4.39 
22... 4.60 
23.. 4.><1 
2+... 5.02 

2tL. 

~S ...... 
29 .. 
:~o 

:11 

::4 .. 
3.> .. 
:~ t) .. 

37 .. 
::s ...... 
:{9 .. 
40 .. 

LBS. I 

:;.43 
5.G4 
5.SS 
t; .Oti ~ 
(i.271 
ti.4S: 
6.tJ9· 
lJ.~101 
7.11; 

+:;~1 
7.7:!: 
7.~)--1.! 

~){~! 

- I 5 ....... b7fil 
n.. ..-.;10 
7 .U4:> 
s ..... 1.081l' 
!J ...... 1.21 ;)i 

1 o.. t.:i:;ul 
11... 1.4:---:51 
12 ...... t.G2!1

1 

j :: ...... 1. 7,)5i 
14 ...... 1.8\)0, 
lfl ~.02G 
lti ...... 2.160 
17 ...... 2.2il[) 
18 ...... '..'.+:w 
19... 2.GG:l 
:..:u ..... 2.700' 

I 
__ n_:ns:_~:_ :v~~{_ [ DI<>E>"rrnLE ia~t l--D-1G-Es_1_·1_H_I._E_ 

Pro. /c. H I Fa~---te-r _I _l'_r_o __ ·l _c_·._H_.o-l _F_a_t~~er j PnJ~H., Fa 1_ 

.09011.130! .010! 2.39
1 .060ll.~9o .020/ 2.so[ .200 1.3Go 

:~~~ i:~~~1' .077; ~:~~ .066 1.638 .022 3.08.1 .220,1.48~. 
.111 1.4-69 :g~~I 3.11 :g~g:~~~ :g~~1 ~:~1 :~~gl L~~g 
.1:rn11 .cs2i .0981. 3.35 .<1s4·2.086 .023j 3.921 .280 1.890 
.l:JG 1.695' ._

1
10

12
5!1' 3.58 .090 2.235 .030, 4.zo

1
' .300f2.025. 

.144 1.808: :i.82 .096 2.3841 .o3. 21 4.48 .32012.160
1 

.153 1.921! . 11;l~!]_ 4.06 .102 2.G331.03.J. 4.76j .:J40
1
2.295j 

.162 2.034! . _,, 4.30 .108 2.682 .u:rnj 5.o+. ·.~6800122._5463~ .171 2.1.J.71 ._1
14

:;
0
3

111

. 4.54 .114 2.831 .038 5.32: _ I u 

.180 2.260 1 4.781 .12".1.2.980'

1

.o+o; 5.6o: .4oo 2.10<1 
.189 2.373-

1 

.147 5.02~ .125
1
13.129 .0+2:

1 

5.8Si .42012.s:;5 
.18S 2.486 .15.J.i. 5.26 .132 3.278 .044 6.lGI .4401

1

2.970 
.207'2.5891 .161i1 5.50 .138 <l.427 .046, 6.44· .460 3.105 
.'.!l!l 2.712' .Hi81 5.74 .144 3.G761 .048 G.72 ·l-><O '.-l ''40 
.~2s 2.B25 .11;>:i :>.~'' .150 3.725,

1 

.o.so 7.oo :5oo_::):31s/ 
.234 2.938 .182 1 G.21 .lSG :~.874·i .OG2!

1 

7.28 .520 3.fi10 
.'..14:; 3.051 .1s9j G.4GI .162.+.023, .OG4.1 7.5G .541l :-; G43 
. .'...!:J2:3.1G.+I .196 I 6.69 .168!-!-.1721 .Q[jii1 7 .. '-1.t: .G60 :-L780 
.2n1·3.277 .20~~ I G.9:~r .174:+.3211' .05s I 8.12 1 ·08<1j~L9!;-il 
.270 :; 3no :~iii 7.17 .1.~o 4.470 .oGol[! 8.4o: .f~~o 4.o:.~ 1 .219 3.[)o:! 1 7.-t.1 1 ._ 118,11 g:,~--~,'G1 89j .uG2i 8.6s 1· ·.'i·',;o

1
_J 4_

1
_._1 .. 8'..'t"J· . 

· '.>9-,, ''.-1'>9 ·;;:;1 7 89 1 198.4 <J1-: .lJ~6 I ".'.._', '·, 660 4 .J.:=:.l"'")I 
.'..'88 3.GlG qc'4 / 7.6G, v'-" ~.. .!)641' 8.9C 1 ~ "-

.::oiJ ~~.84.2 :2:~s s:1) :2o4:G:UG~I .ou~cl 9.~~ :Gs'_' 4:5·9~,,, 

.:n ;) :-L!);):J .2-t..)8 8._31·,u,·,1: . .'...!10'5.215i .0101 ~I.SO .7UO 4.725 

.:):J4 4.0GS .252 .2~~>3.~6:1" 1 .072110.US .720 4.860 

.333 4.181 .2f)H I ·"' ~-q.I .2 ... --;5.:ild, .07-!· 10.~~G .74() 4.~l9fi1 

.342 4.294 .21;G 

1 

!1:08[ .22s ,.,_6G2, .07G[ 10.6.J. .76o c.130 

.

. 3-.l.6'>,1,,~_- 0~0207 .:.!7:-l 9.32 .234 5.8111 .078 10.92 .780 5.'..'G5 
~ .2so !l.5G .2·tOiG.9GO! .0801 11.20 .800 5.40llj 

l\!AXGELS RT'TA-BAGAS 

. I 

.100 

.110 

.120 

.1311 

.140 

.1 :-10 

.1 GO 

.17!1 

.1811 

.1 ()() 

.200 

.210 
.22U 
.2:~" 
.240 
.2:>0 
.2tJI) 
.270 
.280 
.:.!90 
.300 
. :{1() 

.:~20 

.:l:\ll 

.:l.J.11 

.3EJO 

.3Gll 

.370 

.:{~() 

.:!90 

.400 

.OGG .G10! 

.Oti6 .ti12' 

:g~,~ :~}~i 
.089 . !1181 

:i~i) i:~~~! 
.1:{2 1.:!24, 
.143 1 32<ii 
.154 1.42,,, 
.16G l.531l· 
.17G 1.6:{2, 
.1S7 1.7341 

:ig~ i:~~~~ 
.220 2.0-i.ol 

' : 

. 005·1 .-1-5G, 

.006 .546. 

.007 .n37 
-.,8' .oos 

.009. :~1~,! 

.010 .!110· 

.011:,1.001, 

.012:11.0~l21 

.01:;! 1.1s:il 
.014 1.274 
,()15i 1.36:->J 
.Olfi 1.456 
.0171 1.547 
.01 ;-.: l.6clS 
.0191 1.729 
.(J21ll 1.820 

.0551 .2701
1 

.onc
1 

.:-l24 
.o 771 .3781 
.OSS I .-t-:{2 
.099] .48ti1 
.110 .540i 
.121! .5~l4 
.1:~~ 1 .li4Si 
143i .702' 0

15.J.f .7:>6! 
.lG.>j .'101 
.11GI .:'64 
1S7 .\ll sl 
:~~0i1:~~~ 
.2!!11 11.0811 

'/ . 
.oo:;, .C71)1 
.OOt)! .tl~+_1 
.007; .7DS 
.oos 11 .9t'..'I 
.009,,1.026 
.<llOiil.140 
.011,_1.:!5·1·1 
.012, 1.:l6>< 
.013' 1.482, 
.014: 1.5DG 
.01511.710 
.Olfi 1.S2+ 
.01711. 938 
.018 2.1152 

:g~~I ~:~~~ 

.OGO .+oc· .010 

.ono .-t.81_1 .1)12 

.()70 .:>67 .t)"I4 

.080 .G4S .OlG 

.090 .729 .PlS 

.100 .810 .020 

.110 .8D1 .022 

.120 .~172 .02·1· 

.130 1.05:-{ .U2ll 

.140 1.134- .ll:!S 

.150 1.21:>; .U31l 

.1no 1.29G' .n:~2 

.170 1.377: .0:{4 

.1so1.458' .036 

.1\JO 1.G3!•I .038 

.200 1.G20 .. O·l-0 



512 FEEDING DAIRY COWS. 

TABLE CXXXI.-Giving Pounds of Dry Matter and Digestible Nutrients 
Contained in a Given Number of Pounds of Food Stuff.-Continned. 

i 
BARLEY 

I ___ C_'_o_:U_!_'O-Sl-~--1-o_N __ _ 

1. ······1 '> 

3 .... .. 
4 ..... . 

G ...... I 
G ..... . 
7 ..... . 
8 ..... . 
9 ...... : 

LBS. i 

! 

\\'HEAT 

~-~--------- -- -----

CORN 

COMT'OSI'J'ION 

!~YE 

------- -------

.SS .U9~1 .ti76t 
.01111 1.77 .1 DS 1.352 .022 

2.n~ .2~17 2.02S .033 
3.54- .3~)i) 2.704 .04.J. 
4.4.:.! .495 :1.:1so .055: 
5 :~u .5~)4 4.05G .01)1) I 
(i.1 \)I .nu:~ 4.732 ,077 

I 7.07 .79:.! 5.40~i (),"'.\, ..... 

7 .Ufi .8H1 ii.084.: • Q~}~I I 
S.84 .990 G.76UI .110 

BRAK 

OATS 

CO~I POSITION 

.0921 .47:11 .184 .\J46 

.276 1.41 \) 
,368 1.8U2 
.4()0 :!.3()[); 

Fut 

.042 

.084 

.1 :.!() 

.168 

.210 

. 2~J4 . 

. 336 

.07:--; 

.420 

BREWERS' GRAINS, 
DRIED 

.!J21 .157; .:~11:~ 
1 .. --:4 .:n4: .72ti 
2.7GI .471 1.089 
:t.1111 .ti28 1.4-52 
4.fl!I ,7 ...... ;> 1 ...... 1!) 
5.:)1 ! .942,2.17:--. 
fi.-i:~jl.0~19 2.541 

~:~~ 1 ~:i~~~ 5:~!~~1 
\J.1sli.s7o 3.1;:w 

Sl!ORTS 

.u:.1 

.102 

.1 s:~ 

.:.!O.(. 
,.'.,![)~ 

.::un 

.-1-0)< 

. ..J.fiU 

.:do 

i -~~,, .105 .Gu:21 .0171·

1 

.E-1~ .12~1 . .io1 o·{.t.' ....... :--. .122 .;-111 

~:b~I :~~~ 0:~~~ .u3.J.i 1.77 .2:." .su2, :oG"j 1.7<> .:IHI .11o 
::.::::::'! '{ 5sl .4~u ~.7ns :~~~I:, ~:g1: :~~(, ~:ii~~il ·~~gi ~:gg :1~~! ;.:,~i 

1. .o:t.-.. 
,07ti 
.11 ~
.152 
.190 
.228 
.2Gtl 
.304. 
.:H:.! 
.:1)<0 

:'······ 4.:47 .G~G ~.4GO! 08' 4.42' f'-t.·- 9 005 :170 4.41 .6101 ~:g,: 
n..... 5.37 .G3o 4.102! :lo~] 5.31. :71~ 2:40(1 .204. .6s._21 ~,

1
, ·.:.'.~; :~.ooi 

7 ...... G.2GI .735 4.8441._111 ..•• ~1 (i.19 .\JO:J 2 8071.23.'i ~~ :1.:.01 
R...... 7.11) .84'.) 5.5:-H5 .,, 7.llSjl.0:{2,:~.2(18 .272 7.0G .976 4.(JO 
9 ...... S.Oii .94~• 6.228 .1:iil 7.\Hi 11.161 il.609 ,306 7.U4 l.0\l81 4.~.o 

10 ...... S.9S 1.0;'iO G.920 .170 1 8 .. '<;'iil.2\lO 4.010 .340 S.82 1.220 G.00 

LBS. I COTT~'<EifEo -----~---0-I-L ~-E-'_A_L ___ ~_G_L_l_.T_E_N_:'.'._I_b_','--\L--

1.. ... 1 .\!21 .:1121.169 
2...... UH . 744 .338 
:{ ...... / :.!.761'1.116 .507 
;:-...... 3.67 1.488 .G7~ 

~.:.:·~\l_1:_._8GU .84'->, 

I 
Bl'CJ.;:WHEAT 

_LBS:__ ____ SHORTS 

1. ..... 1 .sul .2111 .:~:151 
:! ...... 1.78 .422 .G70 
~l ...... 12.67 .()B;~ 1.00~J 
~-····· :1.r.~ .8;ri.:1~<?I. 
~...... ..t-.4-d l.U.).>, 1.G I.) 

:~~~111 .366 
.488 
.010 I 

II 
.0551 
.110 
, 1 {)!) I 

.220' 

.:!7G I 

.911.29;)1 .3271 
~ ·~~ -~~6 .6541 __ , ...... s,9

1 
.981 

3.~3 1.172 1.~?8, 
4.:>4 1.465 1.6.~5 

GERi\l MEAL 

.07i·I .14· 

.21 i 

.28: 

.3:i;, 

.062 1 

.124 i 

.1 SG I 

.!.!·.t.8 

.310 

.921 .258 .4il:ll .110 
1.841 .516 .8GG .'220 
2.76: .774 1.2UU .330 
3.67:1.0:12 1. 7321 .440 
4.59;1.290.2.1 UG .ri:->0 

PEAS 

.891 .1681.5181.007 
l.7(l: .~l:l6 l.03G .014 
2.GHI .504 1.5fi4. .021 
3 . .-18 .G7!.! 2.072 .02S 
4.4.71 H40 2.fJ9U .O:!.G 
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FREDIN(~ DAIRY CO\\'S. 633 

TABLE CXXXII.-Giving Cost of One Pound at a Given Price and 
Weight per Bushel. 

\\'hen a Bushel 
Costs 

When a Bnshel \\'eighs 

Lbs. Lbs. Lbs. Lbs. Lhs. Lbs. Lhs. LI'". ' Lhs. Lhs, 
1 Lb. 1 Lb. 1 Lb. 1 Lh. 1 Lb. 1 Lb. 1 Lh. 1 Lb.It Lb.11 Lb. 

32 42 46 48 50 52 56! i 58 1 60 I 70 

Cost• Costs Costs Costs Costs Costs Cost• Costs1Costs
1

cost8 
~~~~~~--~~~~-~~---'--~-

Cents Cents!cents Cents/ICen lsl!Cen ts[.Cents
1
ccn ts,Cent)Centsf ccn ts 

10................. .312 .. 237 .217 .208 .201 .1921 .178 .1121 .167 .143 
11. ........................... 344: .2G2 .239 .228 .221 .2121 .196 .189: .183 .1;;7 
12 ........................... 375' .286 .261 .250 24 .2311 .2141 .207• .200 .171 
1:1. ........................... 4061 .309 .283, .271 .261 .250 .232 .224! .217 .186 
14........................... .4371 .333 .304: .292

1 

.28
1 

.269: .250
1 

.241: .233 .200 
lfi........................... .469 .357 .3261.312 .3. o·I .2881 .268· .25!li .250 .214 
16........................... .500: .381 .348 .333 .32 .308: .2861 .276· .267 .228 
17........................... .531: .405 .36,) .3C.41 .:l·!. .327' .:'104 .393 .2F:3 .24:1 
18..................... .562 .428 .3911 .375 .36· :l46 .321 ,310 .300 .257 
19......... ................ .5941 .452 .4~31 .396 .38j .~)65; .33!1 .327 .317 .271 
20........... .625! .476 .435, .417 .+o .. 385 .3571 .3±5 .3:~3 .2Sf> 
21........................... .656' .50G .456! .437 .42 .404 .375: .362 .350 .:~no 
22........................... .G87 .524 .478 1 .4C.8 .44

1 

.4.23 .393, ._
3
.3-

9
, ,G1 .367 .:-ll 4 

23 ........................... 719 .547 .500 .47,) ..J..6, .442 .411i .383 .328 
24 ............................ 750i .571 .522, .500 .48] .461 .428 .414 .4001 .:H-3 
25................ .181 1 .. 5691 ~ -~4'.!- ·.~:g ._s

5
g.,· .481 .446' .. 44 ~.~-·· .it7i .357 

26........................... .8121 v .CJ6.~ ~~- - .500 .464 .43:-l: .371 

~L:::::::::::..... ...... :~it. :g~¥ :~~~ :~~~ 1 :g~ :g1~ :~~~. :!~~ :1~~1 :~83 
2ri........................... .9011: .680 .630 .60+ .fis .r.5s .:>18: .soo .483 ..1.14 

ii: ;d!!i m m lil1 1~ m !11' m mi m 
~L:::::::::: .......... ::: ~:g~~! :~~~ :+~i .729 :~Zi :~~~ :~~~ :~g~ :~~~~ :~g~ 
36 ......................... l'l.1251 .S:'i7 . 783 .7fi0 . 72 .fiU2 .64:-l .G20 .Goo· .514. 

~L:::::::::::::::::::::::: u~~: :~ii~ :~gt :i~~ :+~ :gi :~~~ :~~~. :~n 11 :~~~ 
39.... . :1.219: .928 .848: .812 .78 _7,-;o: .1196 _.66 ~~ .650 .557 
40..... .. ............. ll.250 1 .952 .869! .833 .80 .7691 .714 .6671 .G71 
41 ........................... 'l.281; .976 .891: .854 -~~ .78SI .732 :+n .68:li :~g~ 

!L:::::::::::::::::::::::: 1 UH11 H~i :~H: :!H :~~ :~~~i :~~~ :+~~ :H~11 :~~~ 
45 ........................... 11.406 1.071 .978, .937 .Bo .865, .804· .776, .7:;o .643 
46 ........................... !1.4. 3711.095 1.000 .. 958[. .92 .884 .8211 .7931 .767! .657 
47 ........................... ;1.4691.119 1.022 .979: ,,l4: .904 .839, .810 .7831.671 
48 ........................... t.:rno 1.143 t.04.3 1.000; .96; 923 .8571 .827 .800 .686 
49 ........................... 1.531,1.1671.065 1.021: 1 .. 90. gj .942 .8751 .84·51 .817 .700 
50 ........................... !1.56211.190 1.087,1.042.1, .961 .R93' .8621 .833 .714 
51 ........................... !1.594 1.2141.109'1.062 1.02 .981 .911 .87~1 .850' .72S 
fi2................. .. .. :1.625.1.2381.130 1.083 1.041.000 .928' .886; .867° .743 
n3............... .. .. !t.606?.262 t.152:1.104 1.0611.019 .94<>1 .9131 .883 .757 
fi4 .......................... ]1.687,1.286 i.114.:1.125 1.0811.038 .96*: .931 .9o~; .771 
!'>.'> .......................... :1.719;1.309 1.196il.146 1.10:1.058 .98- .9+8

1 

.91, I .786 
fi6 ........................... j1.750j1.333 1.21711.167 l.12 1.077 1.000 .96;) .9~3j .800 
fi7 ........................... ,1.781:1.3571.239.1.187 1.141.096 1.018 .9831 _9,,0, .814 
68... . · 11.812,1.381 1 26111.208 1.1611.115 1.036 1.000 .9671.828 
59.. 1.84411.4051.2R3 1.229

1

1.181.1341.0541.017 .983 .843 
60.... ................. . il.87511.428 1.30.l,11.250 1.20:1.154 1.071 1 034.il.OOO .1'57 

XoTE.-The ahoye t[lble and the one following-are made to aid indct.crminingihc 
cost of a ration. It it is de:-;iru] to nscc1·tai11 the cost of a pound of oats when it 
sells for 23 cents 1>er hnsht:l, follow down the coh1111n under the heading "\Yhen a 
Btrnhel Costs" until the 1111111hcr 2:-1 is re;1ellt_•d; then to the right to the colu11111 
h~arlcd "32," because there arc 32 po1111d~ in a bushel. ·where .719 is ,1.dyeu as the 
price of 1 po11nd of oats . .\Iulti1•lying this factor by the numl1cr of pou11ds of oa~s 
to be userl in the ration gin_·s :2.157 cents. the cost of 3 pounds of oats. Tfharlcy 1s 
fed, fu1h)\v the line to the right 1111til the cnlu11111 l1c3clcd "4~" is reached, \Yhich 
gives ..1- 79 as the cost of 1 pound of barley when n h11$hC'l costs 23 cents. If 4.
pound.s ufb~1rky are f("d the cost is 1.91G cents. 



FEt·:Dlt\\; J1Arnr cows. 

TABLE CXXXIII.-Giving Cost of One Pound at a Given Price Per Ton. 

Price '.co>t-lllll'rice ICo>t 1 Pr~:~ Cos_t I Price IC~is~ lll'ricc IC<»l ·il'ril'e I Cos_t 
of I ol ol of of of of nf ol of 

1 
of of 

1 Tun !1 Lb.I 1 Ton 1 Lb. 1 Ton 1 Lh. 1Ton1 Lb. 1 Tun 1 Lh.i 1 Ton 1 Lb. 
, ___ I ___ -- - - - - - - - _.__ -- _, -· ··--.. - ------

$ 

.2G 

.26 

.27 

.28 

.29 

.30 

.31 

.3[) 

.3n 

.a7 

.::s 

.:~9 
. .J.() 
. .J.1 
.42 
. .J.3 
. .J..J. 
.45 
.+1; 
.47 
.48 
,.J,g 

.f>O 

.51 

.52 

.GG 

!cents i $ ICcntsl! $ Cents $ !ccntsll $ Cents!': $ I Cents 
1.012;; I 57 1 ._ 0o._~'-9s(:-1):' .89 .04.t.G G.25!.~12.s ·1.i.25 .112 ]22.25~ 1.112 
1.0130' .58 .90 .u..i.50 ~·~:.>:·3?5~ 1 .1.i..~~ ·Z?~ 1 ~~-~~i 1.12:; 
1.01~~s I .su .02D5 .£)! .04G!'S ~o1n1.~.~7D 1 .1±-.1~ .,a,,

1 
__ ,, •• 1 1.137 

:.0
0

1
1

4
4

0.-, 'I _G
1
,l

1
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II O\\' TO CU.\Il'OlJ'.'\ IJ A H.\TIO'.'\. 

In compounding rations, several things should be t:1kc11 
into account. \\'hen hay is fed, the ration should contain 
coJJcentrates and roughage in about equal weight, \Yhilc it 
shouldcontai11abouto11e and a half as much roughage when 
cured sorghum, stover, or corn fo(1der is used, because these 
contain about 1.0 per cent. water, \Vhilc the different kinds 
of hay contain, in round numbers, about 12 per cent. \\'hen 
ensilage is fed the ration should contain from 20 to 40 
pounds, and S to 8 pounds of lrn_>-. For dairy cows that arc 
expected to do full work for a long lifetime, about half the 
dry matter should be provided in the roughage, and half in 
the concentrates; but if it is desired to work cows onlv n 
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short time in the dairy, and make them yield the maximum 
amount of product, then the ration may contain less rough
age and more concentrates. When grain is used, it is desir
able to haye two or more kinds, because it makes the ration 
more palatable. Cost of the ration shoulcl, howe\·er, not be 
ignored in making the selection, and when a ration can be 
made with one kind of roughage and one or two kinds of 
grain or mill feed at a marked reduction in cost, variety 
should be waived, and the economical ration used, as the 
maximum yield can be approximately secured by feeding 
good fodder corn for roughage, and bran, linseed meal, and 
cotton seed meal for concentrates. Of these all cows are verv 
fond, and will eat a full ration all winter without showing 
the slightest inclination to tire of them. 

Some succulent food is desirable in a ration, but not 
absolutely necessary. The concentrates mentioned are 
sulllciently laxati\•e to counteract the constipating proper
ties in the roughage. The concentrates, as a rule, may be 
fed dry, and not necessarily in connection with the rough
age. So routine in feeding may be adjusted to the con
venience of the feeder, and twice a day will suffice, though 
strict regulnrity as to quantity and time should be observed. 
This applies to calves and young stock, as well as to mature 
animals. Scales in the cow barn are just as essential as a 
time piece in the pocket or a clock in the house. To shovel 
the food to a cow is as un businesslike as for a grocer to 
guess the amount he delivers to his customers. 

A standard ration should contain 25 pounds of 
dry matter, and of digestible substances, 2.5 of a 
pound of protein, 12.G of carbohydrates, and .4 of a 
pound of ether extract or fat, for a cow weighing 1,000 
pounds in ordinary working condition. But practically 
cows should he fed according to their feeding and producing 
capacity, and not according to their weight. (;oocl results 
have been olitainec1 by feeding only 2.25 pounds of protein 
dailv. and until more definite information is obtained on 
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this subject, this will be the basis of our calculations. It 
also appears that no injurious effects are produced by feeding 
more fat than is fixed by the standard, and that quite as 
satisfactory results are obtained when the ration contains 
three-quarters of a pound of this nutrient. But great care 
should be taken not to exceed the amount of carbohydrates 
mentioned. 

In view of the fact that there is considerable variation 
in the composition ot food stuffs, the exact amount of 
nutrients contained in any food is not known without re
sorting to a chemical analysis, and since this is not possible 
with the farmer, the ration may contain only approximately 
the amount of the different nutrients mentioned in this 
standard. 

Assume that the available food stuffs are timothy hay, 
barley, corn, and oats, and that the hay sells for $6 per ton, 
barley for 30 cents per bushel, corn 25 cents, oats 20 cents, 
and undertake to formulate a ration c0mposed of these only, 
using 14 pounds of timothy, and 4 pounds each of the 
grains. I<eferring to table CXXXI., we find that 14 pounds 
of timothy provides 12.16 pounds of dry matter, and of 
digestible nutrients .39 of protein, 6.07 of carbohydrates, 
and .19 of fat; that 4 pounds of barley contains 3.5G pounds 
of dry matter, and of nutrients, .35 of protein, 2.62 of car
bohydrates, and .OG of fat; that the 4 pounds of corn pro
vides 3.66 of dry matter, .32 of protein, 2.6G of carbo
hydrates, and .17 of fat, and that 4 pounds of oatsprovides 
3.56 of dry matter, .37 of protein, 1.89 of carbohydrates, 
and .17 of fat. Referring to table CXXXIII., giving cost ofl 
pound at a given price per ton, it is found that when timothy is 
rated at $6 per ton, 1 pound costs .3 of a cent; and multi
plying the cost of one pound by the number of pounds usccl 
it is found that the cost of the 14 pounds of hay is 4.2 cents 
Referring to table CXX XI I., giving the cost of one pound at 
given price and weight per bushel, and following down the 
first column until the price quotecl for a bushel of barley is 
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found, which is 30 cts., and following the line horizontally 
to the right until the column headed 48 pounds is reached,
their being 48 pounds of barley in a bushel,-it is found that 
a pound of barley costs .625 of a cent. Multiplying the cost 
of 1 pound by the number of pounds used, it is found that 
4 pounds of barley costs 2.5 cts. A bushel of corn weighs 
G6 pounds, and again following down the first column until 
25 is reached, the price of a bushel of corn, and then hori
zontally across until the column headed 56 is reached, it is 
found that 1 pound of corn costs .446 of a cent, and 4 
pounds four times .446, or 1.78 cts. And in like manner it 
is found that when a bushel of oats weighing 32 pounds 
costs 20 cents, 1 pound costs .625 cents and 4 pounds 
costs 2.5 cents. Combining the data obtained gives the 
following formula: 

Dry 

1--;:;; -1"'":":'"1 FOOD Lbs. Cost 
Matter Fat 

Hay ....... i I Ct>nts 
Timothy 14 12.15 .39 6.07 .19 4.2 
Barley ................... ... 3.56 I .35 2.62 .06 2.5 
Corn ..................... 4 3.56 

I 
.32 2.66 .17 1.8 

Oats ..................... 4 3.56 .37 1.89 .17 2.5 

22.83 I 1.43 13.24 .5~ I 11.0 

---------

Many farmers would consider this ration as generous 
feeding and probably would permit cows during the day to 
browse in the cornstalks orlet them have access to the straw
stack. Heavy as the ration is it provides only 1.43 pounds 
of protein, which is only enough to produce half a mess of 
milk, after deducting the amount needed for bodily mainten
ance. None of the food stuffs in the ration can be increased 
because the carbohydrates are alread}, in excess of the amount 
needed, and a cow fed such a ration will increase in ·weight 
and shrink in milk. In order to provide the nutrients neecle<l 
for milk production, it will be necessary to take out some of 
the farm grown grains and substitute some mill products 
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that will increase the protein and decrease the carbohydrates. 
The 4 pounds of barley and 4 pounds of oats will bring 5 
cents in the market at the prices quoted, and exchanging 
them for bran, the money will buy 10 pounds. Formulating 
a ration with the timothy, corn and bran giYes the following: 

I Dry 
DIGESTIBLE 

I 
FOOD Lbs. Cost 

_____ __:atte1~ I 
Pro. C.H. Fat 

Ct'nts Timothy Hay ....... , 14 12.15 .3!) G.07 .19 4 ., 
(__'.lJTll ..••....••• .......... 4 :-l.fi6 .:12 2.66 .17 1.1< 
l~ra11 . .................... 10 8.85 1.2!1 4.01 .a.a. (j,O 

2-i.5G 2.00 12.74 .70 I 1.t1 

This ration provides all the food an ordinary cow can 
cat in one day, since it contains 24.56 of dry matter. It also 
contains all the carbohydrates and fat needed; but it is still 
lacking in protein, since there are only two pounds in the ra
tion. If the corn is reduced to 2 pounds and the bran in
creased to 12 pounds the ration will contain only 2.05 of 
protein. If the corn is taken out and the bran increased to 
1.1,, the composition of the ration will be as follows: 

- ------ ----

Dry T DIGESTIBLE 

I 
FOOD Lbs. 

I I 
Cost :\I atter Pro. C.H. Fat 

I 

l 
! Cents Timothy Hay ....... I 14 12.15 

I 
.3\J 6.07 .19 4.2 Bran ..................... 14 12.39 1.80 6.21 .47 7.0 I 

I 

I 24.54 I 2.19 12.28 .66 11.2 
-------- -

This ration is rather bulky. It furnishes the nutrients 
needed for light dairy work, being still short in protein for 
a large milker. The poor ration cost 11 cents; by exchanging 
the farm grown grains for bran and adding .2 of a cent to 
the cost, a ration has been made which will proYidethecows 
ordinarily kept on farms with the nutrients needed for fair 
work in the dairy. " ~-. 



·" 

' 

, 
IJ 

.i! 

~-

FHEUING D,\IRY COWS. 

,, 
A ration conlaining a greater variety \\"Ould be better 

relished and if more protein could be provided without con
siderable increase in cost, better results would be obtained. 
Cows are exceedingly fond of early-cut, well-cured straw, so 
by reducing the timothy hay to 12 pounds adding 4 pounds 
of oat straw and only 12 pounds of concentrates composed 
of 4 of corn, 5 of bran, 2 oflinseed meal and 1 of cotton seed 
me::d, the ration will be greatly improved. 

-- - ------- -~ 

I 

Dry 

I 

JIH;ESTIBLE 

co~t 
1\Tatttr Pro. C.-1-1. Fat 

FIJOD Lbs. 

- -- ----------- --------- ---
Cents 

10.42 .34 5.21 .17 3.6 
3.63 .05 1.54 .03 .2 

Ti111oth \0 I!a.,- ....... 1 12 
Oat Straw ... :........ 4 
Corn..................... 4 3.56 .3:.! 2.66 .17 1.8 
Bran..................... 5 4.42 .64 2.00 .17 2.fi 
Oil Meal................ 2 1.82 .58 .65 .14 2.2 
Cotto• Seed l\leal. 1 .92 .37 .17 .12 1.2 

I 
I 

24.77 2.30 12.23 
I 

.80 11.5 

-- --

By giving each cow two feeds of timothv hay per clay 
and what straw she will take, for roughage; and for con
centrates a mixture composed of 4 pounds of ground corn, 
5 of bran, 2 of linseerl meal and 1 of cotton seed meal, giving 
to each as much as she needs to maintain her flow of milk, 
a fairly \veli selected herd should yield 011 an m·ernge about 
300 pounds of butter during the yeaL Cows comfortably 
housed, regularly fed and milked, provided with water at a 
temperature of G0°F, and not compelled to remai:1 out more 
than an hour during cold weathe1·, may lie fed of this ration 
all they will take without any danger of increasing in 
weight. 

If the hay to be fed is a mixture of timothy and clowr, 
containing about an equal quantity of each, twenty pounds 
of hay mav be used in the ration and the bran reduced to 
two pounds. This will slightly increase the cost of the 
ration but it also increases the digestible protein fro111 2.30 
pounds to 2.49 pounds. 
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Lbs. 
Dry 

Matter 

DIGESTIBLE 

C.H. 
Cost 

Pat 1- Pro. 
----------- ----"'----.---- ------

Timothv ............... . 
1.. · 1ovcr .~ ................. . 
l '<Jrn •...................... 
r:trnn ...................... . 
1;1utc11 Meal.. .. . 

10 
10 

4 
2 
3 

8.68 
8.47 
3.56 
1.77 
2.76 

I 25.24 
. ------- --- --

.28 

.68 

.3~ 

.26 

.77 

4.34. 
3.58 
2.6fi 

.80 
1.30 

2.31 112.68 

----------·---

.14. 

.17 

.17 

.07 

.33 

.88 

Cents 
:~.00 
:!.f)O 
1.80 
1.011 
~.4.fJ 

10.70 

It should be borne in mind that while butter fat may not 
l 1c the direct product of protein, this important nutrient is 
needed to provide the casein and albumen in the milk serum, 
which is the host of the butter globules, and if sufficient 
protein for this purpose is provided in the coarse food, no 
expensive concentrates will be needed in the ration to secure 
medium dain- work. 

In case all the roughage is clover, the concentrates in 
the ration may be composed almost wholly of farm-grown 
grains as is shmyn by the following: 

FOOD Lbs. 

( 'lqver Hay ........... . 
llarley .................. .. 
L'or11 ....••................. 
n:1ts ...................... . 
L'< •tton Seed i\.lcal.. 

DIGESTIBLE 

-----

I 
Dry 

Matter / - I Cost 
___::_·_ - C. H. _F_· a_t _ _,____ 

12.70 1.02 
3.56 .35 
3.66 3'' 
3.fi6 I .37 

.46 .19 

5.37 
2.62 
2.66 
1.89 

.08 

.25 

.06 

.17 

.17 

.Oft 

Cents 
3.75 
2.5() 
1.80 
2.50 

.6() 

------"-----'-2-3_._8_4_ / 2.2 _5_-'-_1_2_. 6_2_ __ ~ 71 _I 1 i.1.> 

The ration composed of clover and 4 pounds each of 
IJarley, corn and oats provides all the nutrients needed for a 
full flow of milk, except protein, which is 2.06, while it 
should not fall below 2.25 pounds. Since there are 12.54 
pounds of carbohydrates in the ration, which is the maxi
mum amount that 24 pounds of dry matter should have, 
the shortage in the protein must be made good by adding 
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some food which contains a very high per cent. of protein 
and a yery low per cent. of carbohydrates. No concentrate 
fills the two requirements so well as does cotton seed meal. 
Adding half a pound of this food to the ration at the cost of 
only .6 of a cent perfects it in every essential point, though 
it would not supply the protein needed for a very large yield 
of rich milk. For such, one pound of cotton seed meal should 
be added, which would increase the dry matter to 24.30 
pounds and the digestible substances to 2.43 pounds of 
proteii1, 12.71 of carbohydrates, and .71 of ether extract. 
Feeding clover hay in place of timothy makes it possible to 
provide a palatable and properly balanced ration from the 
food stuffs grown on the farm with the aid of only half a 
pound of cotton seed meal. A similar combination may be 
made when alsike clover is available, as will be seen from 
the following formula: 

Dry 
DIGESTIBLE 

I FOOD Lbs. i Cost 
Matter Pro. c. H. Fat 

Cents 
Alsike ....... 14 12.64. 1.18 5.95 .21 8.50 

~~~~e:v::::::::::::::::::::i 4 3.'16 .35 2.62 .06 2.50 
4 il.!i6 .32 2.66 .17 1.80 

Oats ....................... i 4 3.56 .37 1.89 .17 2 50 
-------- .. ·--1 

I 23.32 2.22 J 3.12 .61 10.30 
I 

This ration contains practically the same amount of 
protein and a trifle more carbohydrates; but the excess of 
carbohydrates is in a measure corrected by the decrease in 
fat. It cost 1.2 cents less than the balanced ration contain
ing timothy hay, and .85 of a cent less than the ration con
taining clover hay. 

When alfalfa hay is provided for roughage, the question 
of economy may receive more consideration than was 
permissible in the formul& preceding. Alfalfa has not only 
a high protein content, but it is low in carbohydrates as 
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well. In examining the cost of the four pounds of barley, 
corn, aml oat.s, it \\·ill be seen that the four pounds ul corn 
c()st only 1.S cents, while each of the other grains cost :!.:i 
L·cnts. It \Vas for this reason t.hat barlc,· and oats were 
eliminated from the ration containing timothy hay; but. lhc 
corn could not be increased, because it \Vould provide too 
111uch carbohydrates. With altalfa, however, no such dilli.
culty arises; and corn may he substituted for the other 
.~rains or used cxclusivelyfor concentrates. When the proper 
combination is made, animals may be !Cd all they will cat 
with the maximum returns, without danger of injury by 
o\·ercating. 

The following ration contains the minimum amount of 
n 1ughage to grain: 

FOOD 

.\I fa I fa .................. . 
L'orn l\Ieal. ........... . 

1!'> 
10 

Dry I 
Matter Pro. 

l:l.74 I 1.65 
8.91 .7!.I 

-----~--- .... 

22.65 2 . .J.4 

DIGRSTIBl.E 

I C.H. i 
'----

1 

----c---Cen ts 

I ~:~~ :!~ t~g 

Cost 
Fat 

I ] 2.IH .61 8,2[; 

\Vhen this combination is made, great care must be exer- . 
cised as to the quantity fed. Corn meal differs from other 
grain meals and concentrates, and should not be feel with
out being mixed with some other food that will lie more 
loosely in the stomach, because it becomes too sodden when 
fed alone. When corn meal is the sole concentrate, the 
roughage should be passed through a feed cutter and the 
meal mixed with it. The ration costs 3.25 cents less ihan 
the one containing timothy, and 2.9 cents less than the 
ration containing clover 

A safer aml better ration is formed bychaffingthe alfalfa 
hay and mixing \vith it about half in weight of corn meal. 
The bulky character of the mixture will prevent an animal 
from eating too much. 
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FOOD 

Alfalfa ...... ·············I Corn Meal ............ . 

Lbs. 

16 
8 

Dry 

:-.ratter 

14.66 
7.3 l 

21.97 

DIGESTllll..E. 

--1 Cost Fat Pro. C.H. 

I 

Cents. 
.19 4.00 
.34 3.60 

l.7G 6.33 
.G3 5.33 

2.39 11.66 .5-3-~.6~ 
------~------'-------'----'--------'------~ 

Valuing the hay $5 per ton and the corn 2.t 25 cts. 
per bushel, the cost of the ration is 7.6 cents. 

The prairie hay growing in the northwest has been thor
oughly tested with dairy cows in practical feeding and diges
tion experiments. Its composition and digestibility depends 
upon the character of the land with reference to moisture. 
1-'hat grown on low, <lamp land is termed "prairie swale," 
and contains 2.6 per cent. digestible protein. That grown 
on medium low land, and being a mixture of that grown on 
higher and lower lands, contains 2.9 per c~nt. digestible pro
tein, whilethatgrownon upland contains 3 percent.protein. 
In feeding early-cut, properly cured prairie hay, there is no 
loss in waste, as cows take it all; and on this account it is a 
most satisfactory food. In compounding rations containing 
prairie hay for roughage, little farm-grown grain can be 
used, because of the low protein content, unless the grain is 
supplemented by some mill products containing much protein. 

When corn is relatively low in price, it is desirable to 
use as much as possible in the ration, and one composed as 
follows will be very satisfactory: 

FOOD Lbs. 

Prairie Hay··········· I 15 
Corn ...................... : 5 
Bran ...................... '. [) 
Oil Meal. ............... ! 2 

Dry 

Matter 

12.61 
4.45 
4.42 
1.82 

.9!:? 

Pro. 

.4.3 

.39 

.64 

.59 

.37 

DH;ESTIHLE 

C.H. 

6.22 
3.33 
2.00 

.65 

.17 

Fat 

.18 

.21 

.14 

.14 

.1:! 

Cents 
3.oo 
2.23 
2.50 
2.25 
1.'.lO Cotton Reed Meal..! 1 

-~-----------'------'-----'----------'----

24..22 
__ 2._4_2 __ 1_2_.3_7~ --·~~~ 



FEEDING DAIRY COWS. 

This is a most excellent ration, since it provides the nu
trients in the right proportion. Though there is nearly 
twice the amount of fat called for by the standard, we have 
as yet failed to notice any injurious effect from such 
excess. 

If it is desired to feed barley, it may be substituted for 
corn. This will materially reciuce the fat in the ration, as 
will be seen by the following: 

I 
Dry 

I 
DIGESTIBLE 

FOOD L!Ja. 

I 
Cost 

Matter l'ro. C.H. Fat 
.. 

;;~,,~;~~e -~~~: ::: :: : : : :: I Cent11 
15 12.61 .43 6.22 .18 3.UU 

5 4..45 .4.3 3.28 .08 3.1:.! B1·an ...................... : 5 4.42 .64 2.00 .17 2.50 Oil l\Ieal. ............... j 2 1.82 .59 .65 .14 2.25 
Cotton Seed Meal~~/ 1 .92 .37 .17 .12 1.20 

I --- -------- "-------

I 24.22 I 2,4.6 12.32 .69 I 12.Ui 

This ration is in every essential point similar to the one 
containing the corn, except that it is more expensive. \\'heat, 
oats or rye could have been substituted with similar results. 
Oats contain less carbohydrates, but make this good by 
contributing more fat. If more than five pounds of grain 
are to be fed in the ration, the bran must be reduced, and a 
little more cotton seed meal added. Rations should be so 
adjusted that the dry matter will not be much over 24 
pounds, the protein not below 2.25, and the carbohydrates 
not over 12.5 pounds. Of the grains, corn is the cheapest, 
and of the mill by-products, cotton seed meal is the cheapest; 
so if as much of these is used as possible without unbalan
cing the ration, it will be provided at the least cost. In some 
of the rations given, gluten meal might be substituted for the 
cotton seed meal and oil meal. 

t. 
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DIGESTIIlI~E 
Dry 

FOuD Lbs. 

I I 
Cost 

Matter Pro. C.H. Fat 

--· 
Cents 

Prairie Hay ........... 16 13.52 .46 6.64 .19 3.20 
Cor11 ..................... 6 5.35 .47 4.00 .26 2.67 
Hran ...................... 3 2.65 .39 1.20 .lll 1.50 
Cotton Seed Meal.. 2 1.84 .74 .34 .24 2.40 
Oil Meal.. .............. 1 .91 .29 .33 .07 1.12 

24..27 2.35 12.51 .86 10.89 

This is about as cheap a ration as can be made with hay 
and corn as a considerable portion of it. A cheaper one can 
be compounded with fodder corn for roughage. When 
this food stufl is provided from 15 to 25 pounds should be 

used. 

DIGRSTillLE 
Dry 

FOOD Lbs. Cost 
Matter Pro. C.H. Fat 

I Cents 
Fodder Corn ......... 20 I 11.56 .50 6.92 .24 2.00 
Corn ...................... 4 

I 
3.56 .32 2.66 .17 1.80 

Bran ...................... 5 4.42 .64 2.00 .17 2.50 

Gin ten Meal.' ......... 3 2.76 .77 1.30 .3:~ 2.40 

I 22.30 2.23 12.88 . ~)1 8.70 

This ration costs only 8.70 cents, and provides all the 
material needed for milk production. 

If clover can be fed with fodder corn, bran may be omit
ted and this ration balanced with the oil meal and cotton 
seed meal, at a material reduction in cost: 

DIGESTIIlLE 
Dry 

FOOD Lbs. Cost 
Matter Pro. C.H. Fat 

Cents 
Fodder Corn ......... 15 8.67 .37 5.19 .18 1.50 

Clover. .................. 10 8.47 .68 3.58 .17 2.50 

Corn ..................... 4 3.56 .32 2.66 .17 1.80 

Oil Meal ................ 2 1.82 .58 .65 .14 2.25 

Cotton Seed Meal.. 1 .92 .37 .17 .12 1.20 

I 

I 

23.44 2.32 12.25 .78 I 9.25 

----
~~-----·----



FEEDING DAIRY ~cows. 

If roots are available, the ration should contain one 
part each of grain and roots, and by weight once and a half 
to twice as much fodder corn as gram. The composition 
will be follow,;;: as 

Dry DI~ES'l'IBJ..E 

FOOD Lbs. Cost 
Matter Pro. c. H. Fat 

Cents Fodder Corn ......... 18 10.-1.0 .4.5 6.22 .22 1.80 Bran ...................... ~) 4..4.2 .64. 2.00 .17 2.50 L'c•rll ..............• 4. 3.56 .32 2.66 .17 1.80 {~I 11 ten Meal .......... 3 2.76 .77 1.30 .33 2.40 .\.I angels ................ 12 1.09 .13 .65 .01 .90 

22.23 2.31 12.83 .!JO 9.4.U 

It is not deemed best to use more than four pounds of 
corn in a ration when cows are fed to their full capacity and 
are expected to work a full lifetime in the dairy. When cows 
arc required to take two pounds of roots and one and a half 
pounds of fodder corn for each pound of concentrates, all 
d[lnger of overeating is done away with. 

When they are doing medium dairy work, and grain can 
be exchanged for mill feed, the following ration will provide 
the nutrients needed at low cost: 

Dry IJu;ESTIBLE 

FOOD LI'"· Co~t Matter Pro. c. H. Fat 

Ce11ts Fu<ldec Corn ......... !,!() 11.56 .50 6.92 .24. 2.00 Curn ...................... 2 1.78 .16 1.33 .Oil .90 !~ran ...................... 4. 3.54. .52 1.60 .17 2.00 Shorts ................... , 4 3.56 .49 2.00 .15 !!.ti() Uil .\lea!. ............... : 1 .!H .29 .33 .07 1.12 Cotton Seed Meal. 1 .92 .37 .17 . 12 1.20 
-- ·---·---

22.27 2.33 12.35 .83 9.'''' 
i ---------------- -

Corn silage does not meet with the favor among dairy
men that it should; not that it will produce more dairy 
prorlucts from a given area of land, but hecause it is a con
venient wa_v of storing good food that is always in palat-
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able fon11. Furlhcrmore, it economizes labor a11d space, a11cl 

is uniform in quality. It is a most excllcnt food in summer 
when pastures begin to fail. A sufficient quantity should he 
stored to prO\·ide teed for the \vin ter months and from the 
1st of July to the 1st of September. 

When corn silage is to be fed with clover, the ration can 

be as follows: 

Dry 
DIGESTIBLE 

Fal-1 
FOOD Lbs. Co~t 

l\1 alter ·Pro. C.H. 

Cents 
L'orn Sil[1gc ............ 30 6.26 .27 3.39 .21 1.50 

Cl1,vcr . .................. 10 8.47 .68 3 58 .17 2.fiO 
Barley ................... 4 3.56 .35 2.62 .06 2.fiO 
Ct1r11 ...................... 2 1.78 .16 1.33 .08 .!JO 
Bran ...................... 4 3.54 .52 1 60 .14 2.00 
Cotton Seed Meal.. 1 .92 .37 17 .12 1.20 

-------··-· ---·- --------~------

I 21..53 2.35 12.69 I .78 I 10.60 

This combination will be found exceedingly satisfactory 
since the foods employed are greatly relished by cows, and 
they furnish all the nutrients needed in the right proportion 
at a low cost. By substituting corn for the barley bran 
may be omitted and cotton seed meal used, making a reduc

tion in cost. 

FOOD I Lhs.1 

Corn Silage............ 30 
Clozcr.................... 10 
Corn....................... G 
Oil Meal................ 2 
Cotton Seed Meal. 1 

--------

Dry 

Matter 

6 . .'.26 
8.47 
5.3;) 
1.82 

.92 

l'ro. 

.27 
.68 
.47 
.5S 
.:-n 

22.82 I 2.37 

DIGESTIBLE 

C.H. 

3.39 
:-{.:i8 
4.00 

.65 

.17 
I 

11.79 
I .. 

Fat 

.21 

.17 

.26 

.14 

.12 

.!JO 

Cost 

Cents 
1.50 
2.50 
2.70 
2.25 
1.20 

10 15 

When fodder corn is to be fed with the silage, more of 
the concentrates carrying a yery high per cent. of protein 
must be used, if a considerable amount of farm grown grain 
is to he fed. 
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If roots are available, the ration should contain one 
part each of grain and roots, and by weight once and a half 
to twice as much fodder corn as gram. The composition 
will be as follow3: 

Dry DICTESTIHLE 

FOOD Lbs. Cost 

I 
Matter Pro. c. H. Fat 

I 
Cents Fodder Corn ......... 18 10..J.O .45 6.22 .22 1.80 Bran ...................... ~> 4.42 .64 2.00 .17 2.50 L'(1rn ..............•...... 4 3.56 .32 2.66 .17 1.80 (~111 ten Meal .......... 3 

I 
2.76 .77 1.30 .33 2.40 .:\.1 angels ................ 12 1.09 .13 .65 .01 .90 

I 
22.23 2.31 12.83 .!10 9.4U 

It is not deemed best to use more than four pounds of 
corn in a ration when cows are fed to their full capacity and 
are expected to work a full lifetime in the dairy. When cows 
arc required to take two pounds of roots and one and a half 
pounds of fodder corn for each pound of concentrates, all 
d:i.nger of overeating is done away with. 

When they are doing medium dairy work, and grain can 
be exchanged for mill feed, the following ration will provide 
the nutrients needed at low cost: 

Dry Du;EsTJBLE 

FOOD Li>s. 
Cost i\latter Pro. c. H. Fnt 

Ce11ts FuJder Corn ......... !,!() 11.56 .50 6.92 .24 2.00 Curn ...................... 2 1.78 .16 1.33 .Olil .90 l~rau ...................... 4 3.54 .52 1.60 .17 2.00 SlJorts ................... 4 3.56 .49 2.00 .15 !!J)() Uil 'deal. ............... : 1 .!H .29 .33 .07 1.12 Cut ton SeedMeal..i 1 .92 .37 .17 . 12 1.20 
---·-

22.27 2.33 12.35 .83 9.'>•> 

Corn silage does not meet with the favor among dairy
men that it shonld; not that it will prodnce more dairy 
prorlncts from a given area of land, but hecause it is a co11-
\'enie11t way of storing good food that is always in palat-
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able fon11. Purlherrnore, it economizes labor and space, a11d 

is uniform in quality. It is a most exellent food in summer 
when pastures begin to fail. A sufficient quantity should be 
stored to proYidc kcd for the \Yintcr months and from the 
1st of July to the 1st of Sep tern ber. 

When corn silage i$ to be fed >vith clover, the ration can 

be as follows: 

Dry 
DIGESTIBLE 

Fat-1 FOOD Lbs. C11~t 

1\1 attcr - Pro. C.H. 

Cents 
Corn SilHgc ............ 30 6.26 .27 3.39 .21 1.50 
Cl1)vcr . .................. 10 8.47 .68 3 58 .17 2.:iO 
Barley ................... 4 ll.56 .35 2.62 .06 2.50 
Cor11 ...................... 2 1.78 .16 1.33 .08 .90 
Bran ...................... 4 3.54 .52 1 60 .14 2.00 
Cotton Scee! Meal.. 1 .92 .37 17 .12 1.20 

------- -------------------~--- ------ --------

.78 \ 10.60 1 2i.53 2.35 12.69 

This combination will be found exceedinrrly satisfactorv 
b - • 

since the foods employed are greatly relished by cows, and 
they furnish all the nutrients needed in the right proportion 
at a low cost. By substituting corn for the barley bran 
may be omitted and cotton seed meal used, making a reduc

tion in cost. 

FOOD I Lhs.1 

Corn Silage............ 30 
Clo"<"cr.................... 10 
Corn....................... (~ 
Oil Meal.. ....... -...... 2 
Cotton Seed Meal. 1 

Dry 

Matier 

6.!.!G 
8.47 
5.33 
1.82 
.~2 

Pro. 

.27 
.68 
.47 
.5X 
.:-l7 

DIGESTIDLE 

C.H. 

3.39 
:L:>S 
4.00 

.65 

.17 

Fat 
.21 
.17 
.26 
.14 
.12 

I Cost 

I 

Cents 
1.50 

2.25 
1.20 I 
~:~g 

---------'----'---~-,2-.-S2---'--2-.3---.--'--1-1-.7-9--'----.9-0---~ 

When fodder corn is to be feel with the silage, more of 
the concentrates carrying a very high per cent. of protein 
must be used, if a considerable amount of farm grown grain 

is to be fed. 
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- - - ---- - ---- - --------- -- -- --- - - -

I I 
Dry DIGESTIBLE 

. FOOD Lbs . 
Cost Matter Pro. C.H. Fat 

Cents Corn Silage ............ / 30 6.26 .27 3.39 .21 1.50 Fn1ider Corn .......... 10 5.78 .25 3.46 .12 1.00 R::t1·Jcv ................... 6 5.35 .52 3.93 .09 3.36 n1·an.~ ..................... 3 2.65 .39 1.20 .10 1.50 L"otton Seod Meal../ 2 1.84 .74 .34 .2-C. 2.40 Oil Meal..~ .. ~ .. ..._ .. _ 1 .91 .29 .33 .07 2.25 
---- ' --

~2.79 2.46 12.65 .83 J 12 01 
------·-----

The roughage in the silage and clover ration provided 
.!J,I of a pound of protein, while the silage and fodder corn 
provide only .52 of a pound, which calls for more protein i11 
the concentrates to be fed, and on that account increases 
its cost. It may be observed that all the rations containing 
clover or alfalfa are relatively cheap, though they are rated 
higher than they would generally sell for, showing that 
their feeding value is not fully appreciated. Corn, both for 
silage and for cured fodder, should be planted so thickly 
that no ears are formed, as close planting provides a greater 
amount of nutriment from a given area, and in more digest
ible form. 

If any of the ordinary hays other than that from the 
clovers are to be fed in connection with the silage, the 
combination may be made like the following: 

I '-"· I Dry 

I 
DIGl!STIDLE 

FOOD Matter 
Cu st Pro. c. H. Fat 

-------

Con ts Corn Silage ...... 30 6.26 .27 3.39 .21 1.50 Timothy ................. 10 8.68 .28 4.34 .14 3.00 Barley .................... 4 3.56 .35 2.62 .06 2.50 Rran ....................... 4 3 54 .52 1.60 .14 2.00 Cotton Seed Meal.. 2 1.84 .74 .34 .24 2.4() Oil Meal. ................ 1 .Ul .29 .33 .07 1.1 :l 

24.79 2.45 12.62 .86 / 12,52--

If it is desired to feed cows roughage only, a ration may 
he composed of earless fodder corn, early cut and well cured, 
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soy bean and cow pea hay cut in full bloom and well cured. 
The combination may be made as follows: 

. - - ---------- -

Lbs. I I DIGESTITil...E 
Dry ---~-------

Matter I 
FOOD 

Pro. C.H. Fat 

Sov Bean ............. . Fodder Corn .......... l ___ 1_4~~1 8~:·0~9~ 
Co~\\' Pea ............... . 

I 

.!15 

.97 

.97 

4.84. .17 
3.48 .13 
3.47 .10 

I 24.11 I 2.29 11.79 I .40 
----'-------'------.'------'--- -----·-

Cost 

The food stuffs should be run through a machine that 
cuts and crushes, mixed in the proportions indicated and 
feel in three meals per day. Stock raised on coarse feed only 
will eat enough of this mixture to do light work in thedairy. 
Pea hay cut in bloom may be used in lieu of either or both 
the soy bean or cow pea hay. 

It is not intended that the rations should he made up 
exactly as formulated. In most of them any other farm
grown grain may be substituted in place of the one given. 
The formulas are more especially intended to suggest the 
proportion of grain to roughage. mill products to grains, 
rind_ total concentrates to roughage. Local prices of food 
stuffs must largely determine which shall be used. Oats 
have been almost ignored, because it seldom occurs that 
they are a cheap food, either threshed and ground or in sheaf. 
Stover, ,usually called "corn stalks," has also been left out 
because there is such an indefinite amount of waste in feed
ing that it is thought better to leave it forfeeding steers and 
young things. 

The aim has been ·to show that the essential point in feed
ing for milk production is to provideenough protein and not 
too much carbohydrates; that the money value of food for 
dairy cows depends upon its protein content; that the 
cost of the different foods is a material factor; and that the 
food stuff.5 should be in such condition that the maxim11m 
amount of the most essential nutrient is available. 
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The tables show that, with a single exception, the 
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