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DIVISION OF FIELD AND FEEDING EXPERIMENTS.

A CONTRIBUTION TO THE STUDY OF THE ECONOMIES OF
MILK PRODUCTION.

BY C. F. VANDERV¥ORD,

The feeding experiments hereinafter detailed were atrranged
and carried out:

1. To compare results of feeding such a grain ration as can be
produced upon the ordinary Tennessee farm with results of feed-
ing a ration of materials to be purchased, in whole or in part, in
market; in other words, to determine the comparative economy of
" feeding home-grown stuff or of exchanging a part of the products
of the farm for other materials of higher nutritive values.

2. To determine the average feed-cost of milk produced by cows
of different breeds under like conditions and management,

3. To compare the producing capacity of full bred and of grade
cows fed alike ration per 1,000 pounds live weight.

Sixteen cows, of which six were Jerseys, two Holsteins and
eight grades, were selected for the experiment. The cows were
divided into two classes, so that the two should be as closely as
- possible of equal merit as to breeding, and as nearly as might be
of the same total live weight, total daily yield of milk, and num-
ber of days in milk, at beginning of test. . '

The eight cows of class A averaged 5 years 3 months of age, g2
-~ days in lactation, and were giving at beginning of test 139.81
pounds of milk daily. The eight cows of class B averaged 5 yvears
- 6 months of age, go days in lactation, and were giving 143.87
- pounds of milk daily at beginning of test.
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CLASS A.—8 COWS.

Duaily yield

Age . of Milk at

‘No. Name of Cow Breed Ycé"lr; Last Calt Dropped i beginning of
o Tests,
- . Pounds.

R — - 7¥‘_A._._. S —
1 {Annie Signal............ Jersev G |October 24, ]89]...! 33.62
2 |Richland Daisy ......|Jersey ... 4 |September 3, 1891 15.05
3 Iuka cooiiiiiniiiiian, Jersey G 'August 17, 1891 N 12.25
4. |Bigter Grade Jersey...| - 3 |[October 2, 1891 ..... 10.93
5 |Spotty jtirade Jersey... 6 Aungust 5, 1891 ... 14.65
6 |Mary.......ooceivee e Grade Holstein| 3 ‘August 1, 1891..... 19.30
7 lQueen...........c.nnn :Grade Holstein; 1t July 25, 1891 ........ 20.10
8 lAagie Lucille 2d...... ifolgtein ......... 3 |August 3, 1891...... 1.1

CLASS B.—8 COWS.

9 |Mamelle ... Jersey ... 7 [September 3, 1891! 15.80
10 Patti......... Jersey ... 5 JAugust 25, 1891..... 14 71
11 [RoSa.cveeiee s Jersey ............ 10 |June 20, 1891........ 11.81
Grade Jersey...i 6 [|September 8, ]891‘ 24.64
Grade Jersey...| 6 |October 21, 1801...] 2156
Grade Jersey....| 3 lAugust 18, 1891.....: 14.10
15 |Evac Grade Holstein| 3 |September 3, 189}; 22.16
16 |Filices c.o.oooiinniinnin, Holstein ......... 4 |August 21, 1891..... ‘ 19.09

On the 218t day of November, 18¢r1, silo No. 1, sorghum and pea-
vines, was opened, and this ensilage was fed during the first period
of the test. The station herd was at this time put upon winter
feed, and a preliminary period of five days was allowed to prepare
the cows of Classes A and B for the experiment. The results for
the first period of 35 days, beginning November 26 and ending
December 30, are given in Tables I and I1.

During this first period of thirty-five days, the daily ration con-
sumed by the cows of Class A was, for each 1,000 pounds of live
weight, 30 pounds of ensilage (sorghum and pea-vines), valued at
$2 per ton of 2,000; 5.22 pounds of hay (mixed, as produced on the
farm ), valued at $8 per ton; 3 pounds of cotton-seed meal, cost $z4
per ton; and 5 pounds of wheat bran, cost $z20 per ton. Cost per
daily ration, for each 1,000 pounds live weight, 13.69 cents.

For the same period the daily ration consumed by the cows of
Class B was, for each 1,000 pounds of live weight, 30 pounds of
ensilage, 5.12 pounds of hay, and 10 pounds of a mixture of equal
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weights of corn and oats ground together of value $18 per ton.
Cost per daily ration, per 1,000 pounds live weight, 14.05 cents.

out the test.

The herd was milked and fed at 3:30 A. M. and 2 P. M. through.
Frequent determinations of the per cent. of butter-

fat were made, using the Babcock tester,-the average results of

No butter was made; the entire
milk product was sold to customers in the city of Knoxville.

which are given in the tables.

The live weights given in the tables were ascertained by three

weighings on consecutive days as the cows were turned out of the
barn at about 3 P, M.

I.—FIRST PERIOD-35 DAYS, NOVEMBER 26 TO DECEMBER 30, 1891,

No.

Ot i OB~

-1

@

10
11

12
13
14

15

16

Daily Yield of Avera X i . A Days in

: Milk. 2€ |Live WeightiLive Weight] Lactation

N: fC . L of ; We tion

ame ot Low Pounds. ')I(;lr\tieezf—]-tfa(é Nov. 26. Dec. 30. atolf)t:lgelsntlsg
Annie Signal........ 32.45 5.16 952 955 32
Richland Daisy..... 15.70 6.08 785 733 83
Tuka .ooooiiiiiiee 12.96 5 68 680 685 100
Sister.................. 10.16 6.20 860 852 54
Spotty .oeoeiniinneee. 15.83 5.38 810 795 112
Mary ..o, 21.66 3.20 905 940 116
}Queen ................. 20.56 4.25 925 908 123
Aagie Lucille 2d... 16.81 382¥ 705 785 114
146.13 4.82 6622 6653
Mamelle .............. 12.79 5.64 865 865 83
Patti....oooocoinnl 16.09 6.25 725 690 92
Rosa........occoeinnin 14.20 4.30 830 830 158
Parker................. 24.73 3.20 845 800 78
May «oooooiiiiiie 22.76 4.24 950 925 35
Ella......cco.coeeneeee, 16.28 2.90 760 775 99
Eva...ooooiiiiieeiene. 23.40 3.30 930 925 83
Filices .......c..c..c.. 21.88 3.15 1000 1040 96
152.19 3.96 6905 6850
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I1.—FIRST PERIOD—35 DAYS, NOVEMBER 26 TO DECEMBER 30, 1891,

Co;t Bf Feed Total P d Feed Cl?St Total Feed cost
No. Name of Cow 5 Days otal Pounds| per gallon l’oun‘ds per pound
f Milk f Milk. f
Dollars ° ' 0Cen}cs. Butter-fat Buttoer-fat
. Cents
1 |Annie Signal........ 4 86 1,135.75 3.67 58.60 8.29
2 |Richland Daisy..... 4 02 549.50 6.27 33.41 12.03
3 Tuka .coovnvveninnnnnn, 34 458.50 6.49 25.76 13.35
4 (Sister......co.ceueneee. 4 02 355.56 9.69 22.04 18.24
5 |SPOLEY covrverrrnrnnnn - 402 554.00 6.23 29.81 13.49
6 4 23 7568.13 4.78 24.26 17.44
7 4 23 719.56 5.04 30.58 13.86
8 3 44 588.50 5.01 22.48 15.30
32.26 5,114.50 5.41 246,94 13.10
4 36 447.50 8.35 25.24 17.27
3 50 563.06 5.33 35.19 9.95
4 16 499.00 7.14 21.46 19.38
4 36 865.44 4,32 27.69 15.76
4 36 796.69 4.69 33.78 12.91
3 50 569.81 5.26 16.52 21.19
4 36 819.06 4.56 27.03 16.87
16 (Filices ......cccovreeen 4 92 766.13 5.50 24.13 20.39
33 52 5,326.69 5.39 211.04 15.88

During the second period of thirty-five days, the daily ration
consumed by the cows of Class A was, for each 1,000 pounds of live
weight, 30.46 pounds of ensilage of corn, valued at §2 per ton; 6.04

" pounds of mixed hay, valued at $8 per ton; and 10 pounds of equal
weights of corn and oats ground together, valued at $i9 per ton.
Cost for daily ration, per 1,000 pounds live weight, 14.96 cents.

For the same period the daily ration consumed by the cows of
Class B was, for each 1,000 pounds of live weight, 28.75 pounds of
ensilage; 5.9 pounds of mixed hay; 3 pounds of cotton-seed meal,
at $24 per ton; and 5 pounds of wheat bran, at $21 per ton. Cost
per daily ration, for 1,000 pounds live weight, 14.08 cents.
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III.—SECOND PERIOD—35 DAYS, DEC. 31, 1891, TO FEBRUARY 3, 1892.

Daily Yield Davs i
NO.J Name of Gow. oF Milk pﬁvcir.?feof Live Weight|Live Weight La?ty:gilé_ln
i Pounds, Butter-fat, | Pec. 30. °91. | Feb. 3, 92. ato?e el:tx’g
—
1 |Annie Signal........ 27.32 4.57 955 915 67
2 |Richland Daisy..... 13.67 5.78 733 735 118
3 f[uka PPN 11.27 5.90 635 685 135
i 7.71 4.96 852 910 89
5 I8 15.13 4.85 795 825 147
6 19.50 3.48 940 960 151,
7 18.87 4.35 903 870 158
8 |Aagie Luecille 2d... 16.00 2.98 785 750 149
129.47 4.47 6653 6650
9 Mamelle ............., 14.02 5.77 865 915 115
10 ‘Patti 12.62 6.43 690 690 125
11 |Rosa 8.31 © 5.33 830 835 193
12 |Parker................. 20.50 4,22 800 805 113
13 1May .ooeereennnns 20,44 4.52 925 936 70
14 [Eldae....oe. 15.33 3.48 775 788 134
15 (Eva......cccovuinnnenn. 20.78 3.18 925 960 115
16 |Filices ................. 20.79 3.00 1040 1107 131
132.79 4.26 6850 7035
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IV.—SECOND PERIOD—35 DAYS, DEC.

31, 1891, TO FEB. 3, 1892.

Cost of Feed, N Feed cost ‘ Total Feed cost
No. Name of Cow. 35 Days. Tof)r;_l m\ll]r‘xds pe(:f %lilillll(()n Pounds of | P€F p(f)_und
‘ Butter-fat ©
Dollars. Cents Butter-tat.
0 _ Cents
1 |Annie Signal........ 5.08 956.19 4.55 43.71 11.62
2 |Richland Daisy..... 4.28 478.56 7.66 27.66 15.47
8 [Tuka.coeeeviiininnnnnns 3.75 394.37 4.60 23.27 16.11 -
4 4.48 270.00 14.22 13.39 33.46
5 4.50 529.63 7.28 25.69 17.52
ki 4.49 (82.44 5.64 23.75 18.90
7 4.48 660.56 5.81 28.73 15.59
8 3.76 | 559.69 5.76 16.68 | 17.09
34.82 _4,7531.44 6.58 ’725)2287 7}w~_
4.07 490.56 7.11 28.30 14.38
3.36 441.63 6.52 28.40 11.83
4.07 290.87 11.99 15.50 26.26
4.25 717.56 5.08 30.28 14.03
4.07 715.31 4.88 32.33 12.59
3.3 536.63 5.3 18.67 17.94
4.26 727.44 5 02 23.13 18.42
4.88 727.75 5.75 ‘ 21.83 22.35
32.31 4,647.75 5.96 | 198.44 16.28
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Analyses of the ensilage used in the experiment were made by
the Station Chemist. For the cotton.seed meal the analysis by J.
‘B. McBryde, given below, was used. The nutritive values of all
other feed stuffs employed were estimated ffom averages of analy-
ses as stated in the compilation of Dr. Jenkins, published 18gr.

I.—Axarvsis or ENsinacek or Pea Vings AND SorGiun.
(J. B. McBryde, Asst. Chemist.)

MOISLUTC .o e 67.99
Dry Matter ... 32.01
100.00
Dry Matter.
Proteins........................ 9.
Crude fat...................... 5,63
Nitrogen—tice wxiract... 51.70
Crude fiber.................... 22,91
Asho 11.15
32.01 100.00
2.—ANaLysis oF ENSILAGE oF CORN.
. (J. B. McBryde, Asst. Chemist.)
Moisture .......ooveeevinnnnne.
Dry Matter
100.00
Dry Matter.
Proteins........................ 1.18 6.36
Crude fat............cooean.
Nitrogen— iree luxtract...
Crude fiber.......ccoeeeeenn..
Ashooo
18.55 100.00
3.—*ANALysts or CorroN-Skrp MEAL.
(J. B. McBryde, Asst. Chemist.)
Moisture.................

Dry Matter

Dry Matter,

Proteins........................ 47.30 51.12
Crude fat.................... .. 9.26 10.01
Nitrogen—iree lixtruct... 24.40 26.37
Crude fiber 4.53 4.90
Asho i, 7.04 7.60

92.53 100.00

The nutritive values of the rations fed may be stated as follows:
FIRST PERIOD, CLASS A.

DIGESTIBLE.

Dry Matter. Proteins, Carb.-hydrates.
30 1bs. Ensilage (Sorghum and Pea-Vines) ~ 9.60 ........ 0.67 ... 6.19
5.22 pounds Hay......co.ooovvunvrireeennnnn A1 019 ... 2,38
3 pounds Cotton-seed Meal... e 278 L 121 ... 1.43
5  pounds Wheat Bran....................... B89 0.59 ... 2.56
2.66 12.56

Nutritive ratio, 1: 4.7,

*Bulletin, No. 5, Vol. IV, Tenn. Exp., Station,
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FIRST PERIOD, CLASS B.
DIGESTIBLE.

y Matter. Proteins. Carb.-hydrates*
30 1bs. Fnsﬂage (Sorghum and Pea- Vlnes) 0.60 ... 0.67 ... 6.19
5.12 pounds Hay....cocovvveieririiivinnneninnnnnn, 4.33 ... 0.18 ........ 2.33
g ggﬁﬁg: %(;?SI% ground together......... 8.93 ... 0.86 ......... 6.62

22.86 1.71 15.14

Nutritive ratio, 1: 8.9.
SECOND PERIOD, CLASS A.

DIGESTIBLE.

98 E 1 ( Dry Mg l.t(t)gr Protein? Carb‘—h%ydr;ztcs.
30.46 pounds Ensilage (corn)..........c.ocvvueene. 5.6 ... 0.27 ... 3.64
6.04 pounds Hay ..cooovnviiniiniiii 510 ... 0.21 ... 2.74
g ) ggﬁggg %(;2[;; ground together......... 8.93 ... 0.86 ......... 6.64
19.68 1.34 13.02

Nutritive ratio, 1: 9.7.

SECOND PERIOD, CLASS B.

DIGESTIBLE.
Dry Matter. Proteins. Carb.-hydrates,
28.75 pounds Ensilage (corn).............. e 5.38 ... 0.25 ...l 3.44
5.9 pounds lay..............c...... o 498 0.21 ... 2.69
3 pounds Cotton-seed Meal e 278 L 121 L 1.43
5 pounds Wheat Bran ..cooooeerieenn, 4.39 ... 009 L. 2.56
17.48 2.26 10.12

Nutritive ratio, 1: 4.5

The space at disposal for this Bulletin does not permit a careful
discussion of the figures here presented. It may be suggested,
however, that we have in the results of this test some reason to
believe that, while the conclusions of Dr. Emil Wolff can be very
safely followed as guides for further experiment, they cannot be
accepted as standards under all conditions.

During the first period of thirty-five days, the eight cows of
Class A consumed

Nitrogen. Phos, Acid, Potash,

(N) (P205) (K2 O)

7,000 pounds Ensilage .(S‘?’"fl_‘“ml containing...... 33.60 ... SA0 ..., 34,30
1,480 pounds Hay o 18.650 ... 6.96 ... 30.78
686.25 pounds Cotton-seed Meul “o 41.38 ... 17.02 L 11.6G0
1,093.75 pounds Wheat Bran...... LA 2712 ... 33.14 . 17.06
) 120.60 65.52 93.74

And gave 5,114.5 pounds of milk, containing...... 35.80 ...... 15.3¢ ... 8.70
84.80 50.22 85.04

As the live weight of the eight cows had increased during the
thirty-five days less than one-half of one per cent., it may be as-
sumed that, of the manurial value of the food consumed by them,
only that contained in the milk, all of which was sold, was lost to
the farm.
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During the first period the eight cows of Class B consumed

Nitrogen. Phos. Acid, Potash.
7,000 1s Ensil (Sorghum) & = on =
pounds Ensilage (Sorghum) . . . .

T and Pea-vines) ..o, i containing...... 33.60 ...... 8.40 ...... 34.30
1,486 pounds Hay...... T 18450 ... 6.96 ... 30.78
1,129.6 pounds Corn... o 19.88 ... 7.68 ... 4.52
1,129.6 pounds Oats.................. o 21.80 ...... 8.02 ... 5,87

93.78 31.06 75.47

And gave 5,326.7 pounds of milk, containing ...... 37.39 15,98 9.00

56.39 15.08 66.47

The cost of feed for first period for Class A WaS.wevvvvvevvevooesoeosoos $32 26
The value of the manure, assuming nitrogen at 17 cents, phosphoric

acid at 6 cents, and potash at 5 cents per pound, was.................. 21 67
Making net feed cost of 5,114.5 pounds of milk, or 1.77 cents per gallon

Of .57 POUNAS....ooiiiiiiiiiiiii e e 10 59

The cost of feed for first period for Class B Was...oouvveoevie oo $33 52

The value of the MANULE WaS..c..ccveioiro oo eieeieeerees e 13 81

i ) .

Making net for costof 5.326.7 pounds of milk, or 3.17 cents per gallon $19 71

During the second period of the‘feeding experiment the cows of
Class A were fed the grain ration given to cows of Class B during

the first period, and vice versa.
lage of rather inferior quality.

It was necessary to use corn ensi-
The poor quality of this corn en-

silage was due to the fact that the growing corn was left too thick

upon the ground, and made but little grain.
The eight cows of Class A consumed

Nitrogen, Phos, Acid, Potash,
7,043.65 pounds of Corn Ensilage, containing...... 13.88 ... 3.3 L. 22.54
1,480 pounds of Hay..............o.oo . 1850 L. 6.96 . 80.78
1,150.62 pounds of CoOrn.......cocceviiviiiiiiiiiiiennnes, 2025 ... 7.82 ... 4.60
1,150.62 pounds of Oats....ccccoeevvvivininiciinennein, 2291 ... 817 ... 5.98
74.34 29.28 63.90
And gave 4,531.4 pounds of milk, containing...... 3172 13.59 7.66
42.62 15.69 56.24
The cows of Class B consumed during the second period

Nitrogen. Phos. Acid,  Potash,
7,043.75 pounds of Corn Ensilage,. containing...... 13.38 ... 6.33 ... 22.54
1,480  pounds of Hay................. o 18.50 ... 6.96 ... 30.78
686.25 pounds of Cotton-seed Meal ¢ ... 41.38 ... 17.02 ...... 11.60
1,093.75 pounds of Wheat Bran..... L 27.12 ... 83.14 ... 17.06
: ’ ' 100.38 63.45 81.98
And gave 4,647.7 pounds of milk, containing...... 32.53 ...... 13.94 ... 7.85
67.85 49.51 413
The cost of feed for second period for Class A Was.......ovveveeveeeveonn.... $34 82
The value of the MANUIE WaB....cvueeoveiitrieereiteeeneeeeeeeeee s 11 00

Making net feed cost of 4,531.4 pounds of milk, or 4.5 cents per gallon
Of 8.57 POUNAS....uevviiiiiiiiiiieeie e cee et eeeeeeres e, $93 89
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The cost of feed for second perlod of Class B was.................... $32 31
The value of the MANUTE WAS...........eoviiivsoeeeeeee et 18 21

Making net feed cost of 4,647.7 pounds of milk, or 2.6 cents per gallon $14 1¢

Yield of milk of the blxteen cows first 35 days..o 10.441 pounds.
e “ gecond 35 days e 9179
Total LOSt of feed of the mxteen cows first 35 day ..................... $65 78

“ second 85 daye....ooooveiieriinnnn, ceee G713

Neg 4« ¢ “ “COfirst 35 days. e e 80 30

oo ¢ “ “ mecond B5 dayS..eiiioiceiineienineenn 37 02

Total llve welght of the suxteen cows at beginning of cvpu‘lment 13,527 pounds.
“ 7 end of 70 days...coooeennins 13.685 ¢

The cows of the entire herd were in excellent health and condi-
tion throughout.

In the Tables IT and IV, the totals of butter-fat were calculated
from the percentages ascertained by frequent tests with the Bab-
cock tester. The average of butter-fat in butter being taken at
84.39 per cent.,* one pound of butter-fat represents 1.185 pounds of
butter. During the 70 days, if the milk had been converted into
butter, the total product would have been 1,018.27 pounds. Asno
appreciable quantity of nitrogen, phosphoric acid or potash is
contained in butter, the ze# feed-cost might be raken for naught.

A few practical conclusions may be fairly stated:

_ Dairying in Tennessee, whether for milk production or for but-
ter making, can be made highly profitable, under good manage-
ment,

For winter dairying the silo is indispensable.

It pays to purchase, at ordinary market prices, such food gtuffs
as cotton-seed meal and wheat bran, not only to increase the pro-
duct of the dairy, but as a means of maintaining, and, when butter
alone is sold, of increasing the fertility of the farm.

1t will always pay the dairyman to weigh and to test carefully the
product of each cow of his herd, so that he may know how and
whence his profits or his losses come.

*Average of 302 analyses of butter. Chemische Zuswmmensctzung der menschlichen Nah-
rungs—und Genussmittel, Dr, J.Konig. Berlin, 1889.—p. 369.

OGDEN BROS. & CO., PRINTERS, KNOXVILLE, TENN.
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