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UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, D. C.

'DAIRY WORK AT THE HUNTLEY FIELD
STATION, HUNTLEY, MONT., 1918-1927

By T. W, MoseLEy, Associale Dairy Husbandman; Duoncan STUART, Associafe
Dairy Husbandman: and R. R. Graves, Principal Specialist Tn Dairy Caltle
Breeding, Bureau of Dairy Industry
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INTRODUCTION

Dairy work at the Huntley Field Station ! (fig. 1) was begun by
the Bureau of Deiry Industry in 1918 as the resulb of & special appro-
priation made in August, 1916, by Congress for dairy demonstration
work to be carried on in the semisrid and irrigated districts of western
United States. This station is located on the Huntley Reclamation
Project in the Yellowstone Valley of Montena and was esteblished in
1910 by the Bureau of Plant Industry. Land for buildings, corrals,
and irrigated pastures to be used in the dairy work was furnished by
the Bureau of Plant Industry. Building operations were started in
Mey, 1917, when dairy barns, slos, and a house for the man in charge
were erected. A herd of purebred Holstein-Friesian cattle was
established in May, 1918.

The purpose of this dairy station is to investigate problems encoun-~
tered in dairying in the irrigated districts, particularly the effective
utilization of home-grown forage and grain crops. The station also

i Darn Hansen bas served as superictendent of the Hantiey Fieid Station since its establishment in 1910.
L. I. Ridings had charga of the herd (rom May, 1918, to Mareh, 1910, He was ded by 3. B. Ehepherd,
who served until July, 1921, when T. W. Lieseley was appointed.

46160°—29—3 1
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serves as a demonstration of modern dairy methods in s district
where deirying is just becoming establishad,

The investigational work is conducted along the following lines:
(1) Pasture experiments, (2) feeding experiments, (3} factors influ-
encing varistion in weight of deiry cows and calves, and (4) breeding
experiments.

The milking cows were fed individually, each cow receiving all the
roughage feeds and pasture she could eat and grain mixture according
to the quantity of milk she produced. The grain mixture generally
used was as follows: Ground corn, 2 parts by weight; ground oats,
2 parts; mill feed, 2 parts; and linsced meal, 1 part. This mixture
conteined 12 9 per cent digestible protein and 74.8 per cent total
digestible nutrients, Other mixtures hrve been used from time to
time, but they furnished practically the sume percentages of digestible
nutrients. The roughage was composed of alfalia hay, corp. silage,
and sugar beets. Dried beet pulp was fed when fresh beets were not
available. Cows on semiofficial test were milked three times per
day; those under herd conditions were milked only twice daily.

Fiaure 1—Huntley Fiald Station, Huntley, Mont.,

Except for this difference the test cows were handled in the same
manner as the herd cows. During the summer the cows were placed
on irrigated mived-grass pasture.

Until they were from 6 to 10 menths of age, the heifer calves were
fed skim milk, alfalfa hay, and small guantities of grain. After the
skim-milk period they received only alfalfa hay, com silage, and &
hmited quantity of pasture. During the latter period the alfalfa
hey fed the heifers consisted of the hay left by the milking cows and a
small quantity of good-quality bay. All heifers that had been
weaned from skim milk werse kept on pasture day and night, when it
was available, Pasturage for the herd was limited and wuz usually
available for the beifers only during June and part of July. When on
pasture the heifers received no adgitiona.l feeds. They were bred to
freshen at 26 to 28 months of age. When possiole all heifers were
placed on semiofficial test during their first lactetion period.

PASTURE EXPERIMENTS

Pasture experiments with dairy cows were conducted to determine:
(1) The grass mixture most suitable for irrigated pastures; (2) the
greatest carrying capacity of irrigated grass and sweet-clover pastures;
(3) the vulue of a top-dressing of cow manure in increasing the carry-
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ing capacity of irrigated grass pastures; (4) the length of time the cows
grazed daily; and (5) vhe effect of pasture on breeding efficiency,
body weight, and milk flow.

MEASURING RESULTS

The following method devised by the Bureau of Dairy Industry was
used to determine the value of the pastures in the various experiments:

A calculation was made of the quantity of digestible protein and
total digestible nuirients necessary to maintain the cow at constant
body weight and to furnish the nutrients required for gain in weight
and milk and butterfat production. (Savage standard.} From the
required nutrients thus calculated were deducted the nutrients in the
hay fed while the cows were on pasture. The difference was taken as
the quantity of nutrients that mey be credited to the pasture. By
converting this quantity of nutrients into its equivalent of alfalfa hay
end corn silage snd by finding their value at local prices, the value of
the pasture was obtained. In other words, the monetary value of the
pasture was figured in terms of the monetary velue ofﬁal{a hay and
corn silage that would be required to furnish a quentity of nutrients
equal to that furnished by the pasture. Corn silage was figured at
$5 per ton and alfalfs hay at $10 per ton,

In calculating the quantity of nutrients required for gain in weight,
it was assureed that the nutrients required for a pound of gain in the
dairy cow would be the same as these required for a pound of gain in
the beef steer. The average quantities of total digestible nutrients
required for a pound of gain in steers weighing 1,020, 1,140, and 1,260
pounds, as given in Henry and Morrison’s Feeds and Feeding,® aver-
iﬁid 4.3 pounds more than the quanfity required for maintenance.

is is the figure that has been used in the caleulations. It is probable
that the quantity of nusrients required for a pound of gain in a dairy
cow in milk will vary widely with the individual and her condition

of flesh.
MANAGEMENT OF COWS ON PASTURE

Holstein cows were used in these experiments, and they were divided
into two groups as nearly alike as possible in production, weight, stage
of lactation, and period of gestation. From the middle of May, the
beginning of the pasture season, untii the end of August the cows were
on pasture day and night and received no supplemental feeds. In
September they were on pasture only during the day. Each evening
when they were removed from the pasture they were given a light
feeding of alfalfa hsy. On stormy days it was sometimes necessary
to keep the cows off pasture. At such times they were fed al{alia hay.

All cows on semiofficial {est, when on pasture, received a light
feeding of alfalfs hay during July and August after the flush-grass
seasoni, and during the latter part of August and September they
received corn silage. No grain was fed to the cows while they were on

pasture.
MANAGEMENT OF PASTURES

Each pesture was divided into two equal parts to permit alternate
grazing and irrigation. Each half was grazed periods of from one
fo two weeks, depending upon conditions of growth and mrigation

tHEKRT, W. 4. ond Monrmison, ¥, B, FEEDS AND FEEDING; 4 HANDROOR FOR THE BTUDENT AND
ETocEMAN, Ed. 18, 70 p., Ulus. Madison., 193,
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requirements. The lot that had beexn pestured was Irrigated os soon
as the cows were removed to the other lot. From five to eight irriga-
tions were required during the seeson. As the growth of the pastures
increased during the early part of the season, it was necessary to place
additional cows on them. ~As the season advanced and the growth of
grasses decreased, the number of cows on the various pastures was
decreased. Al pastures were harrowed in the spring to distribute
evenly the manure that had been spread in the fall. The pastures
that received no manure were also harrowpd so that this Practice
would be uniform on all pastures.

DAMACGE TO PASTURE BY GRASSHOPPERS

. Each sesson from 1921 to 1923 it was necessary to remove the cows
from the pasture for a few days to apply arsenic-bran mash as a
control meassure. Although this practice helped to destroy many
grasshoppers, the damage done by them decreased the carrvi
capacity of the pastures. The polson wss spread after the cows
were removed, and the pastures were irrigated before the cows were
returned.

FINDING A GRASS MIXTURE FOR IRRIGATED PASTURES

In finding a grass mixture that weuld be most suitable for per-
menest irrigated pestures in regions having climatic conditions
similar toriiose that prevail at the Huntley station, three grass
mixtures were used ® as shown in Table 1.

TavLE 1.—Pasture grass miztures used, 1918~1920

EReie of seoding per acre of—

Eind of seed used i T
gMixtum UMixture 2| Mixture 3

Awnless brome grass, — 2

Orchard grass 5 5

Tali fescuo . _ 3 3

Perennind ryegrass__.____ e ——————— e rm—————— 2 b [
4 4
2
2

Eentucky bluegrass_ . [T T TTTTTTmTmmm '
Whiteelover___.___________ [T T .
Alstke elover .. Il T :

Total

The results obtained in this pasture experiment, 1918 to 1920,
inclusive, are given in Table 2. The average length of the grazing
season on mixtures 1 and 3 was 141 days, whereas on mixture 2
it wes only 137 days. The average carrying capacity of mixtures 1
and 2 was at the rate of 1.75 cows per acre, and that of mixture 3
at the rate of 1.84 cows per acre. Although the average number
of cows per acre did not vary greatly, the net returns showed that
those pastures containing clover gave the largest income per acre.
The average net returns for mixture 1, which included five ZTasses
and two clovers, was $50.84 per acre. Mixture 2, which contained
o clover, had a value of $41.58 per acre. Mixture 3, which contained
the clovers but no brome grass nor perennial ryegrass, made a net

1This experiment was started by Dan Haosen, superintendent of the Huntley statlon, in 1016, and
the results are given In tha follewing publication: Harsey, D. (RHIGATED YASTURES, Maont. Agr, Expt,
Bta. Bul. 166, 26 p., lins, 1804,
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return of $46.56 per acre. This experiment indicated that mixture 1
was most suitable for permanent irrigated pastures at the Huntley
Field Station.

TaBLE 2.—Average yearly carrying copacity of three pasture grass miziures,

1018-1920
FPasture grass mixture
Items of comparison
No.1 | No.2 | No.3
Tength of grazing season._.. dnys. . 141 137 141
Tatel number cow days per acra. da..._ 248 1) 260
Avernga deily number of cows par sere_ 1.75 175 1.54
Quantity of alfslla bey fed cows on pasture naunda 620 B2R 688
Avernpge live weight of cows. — do._.| 1,148 | 1,056 1, 050
Tatal gale in weight of cows Der awre, da_._.| 205 160 BT
Average milk production per acra_ do___.| 3,578 3,428 2,715
Quantity milk prodoeed per cow day Jer acre do, id. & 14.3 10.4
Average per coot of butterfat in milk. . _. I 3.9 83.55 3.2
(uantity feed required to furnish outrients necessary for body maintenanes,
gain in weight, and milk production:

Allalfa hay . ponnds 4,712 | 3,585 4,100

Corn silage. da 12 152 ) 10,518 | 11,700
Total value cl hay and siloge per pere. .. dollars 5304 | 4422 50. 05
Yelue of hay led oo pastura. do 3.10 2 84 149
Net value of pesture per acre, do....| B0.54) 4158 40. 56

MAXIMUM CAREYING CAPACITY OF AN ACRE OF IRRIGATED GRASS PASTURE

In order to determine the greatest possible carrying capacity of
an acre of irrigated grass pasture receiving heavy annual applications
of cow manure, an experiment was started in 1919 with a 1.11-acre

FIGURE 2—Cows on firigaled pasture at Huntey Field Statien, with buildiis: in background

pasture that had been seeded in 1916 with mixture I, described in
Table 1. Every fall since 1917 this pasture has received a top-dressing
of cow manure at the rate of 15 tons per acre. It was observed that as
the season advanced the pasture growth decreased, although pre-
swmably irrigation furnished plenty of moisture at all times for
growth. The pastures provided feed for more vows in June than in
any other month. The increased growth of the grasses at this time
may probably have been due to the cooler temperatures which then
prevailed, an abundance of moisture, and sunshine. (Fig. 2.)
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The pasture season of 1927 was much cooler than usual, and there
was_sn uncommonly large amount of rainfall, These stmospheric
conditiciis, together with supplementsl irrigation, -undouhtedly
played e'large part in the incressed carrying capecity obteined during
1927. .

The results of this experiment obtained during the nine Fears 1919
to 1027, are given in Table 3, which shows the average caIrying
capacity of this pasturs to be 2.22 cows per acre for a pasture sesson
of 138 days. During the nine years the CA&ITYIng capacity increased
from 1.98 cows per acre to 2.73 cows per acre, which represents an
increase of 37.8 per cent. :

The average production per acre per pasture sesson for the nine
years was 7,041 pounds of milk containing 268.7 pounds of butterfas,
and at the values given in Table 8 the net returns per acre were $59.58.

TABLE 3.—Mazimum carrying capacily of an acre of frrigaicd pasture, 1919-1927

itoras of comparison mo 1020 1521 1922 1923

Length of grazing e mm— e COTE 143 137 135 136 135,
Cows on pastur. § deo... 136 134 i) 133 i31
Corws off pastura. _ do__ ! 7 3 12 3 5
Total number cow-days per acre do___! 83 232 20 200 375
Qrazing period of cows on outside pastura do. 3 7 -
Avenugs dally number of cows parsere. ... ____. 198 205 2.0 213 2,47
Green: corn fed cows oo pasture pounds —--| 1,850

Adsis hoy fed eows on pasture — do.__. 352 751 952 | I, 578 1,103
Alfalfa hay fod cows off pasture. do LA1: 3 I o 228 249
Average weight COW, Ao} LIFG] 1,117 | 1,185| 1,265 1,124
Average gain or Joss in weight percow___ ... ... do__.. 59 83 L] )] -
Average gain or loss in weight per acve. - ______... . doo... 118 172 181 —d3 —22
Averoes itk production per atre do___l 5,582| 6345] 8438 § 225 6, 588
Average butterfat production peracre. ... ... doo__ 1801 FH.T! 3339 ] TOLS 2651
Quantity of milk produced per cow-day__ ... .. ... .. do 19.8 5 3.2 3.4 0. ¢

Quantity of feed nceessary to Mmraish nutrieats for body |
maintepaoce, milk production, and gain in weight:

Alfalfa hay --_pounds..] 4,528 6401 51301 5510 4,935
Corn silage_ . - e, do.__7 13,807 | 14,096 | 14, 040 | 13,800 14, 147
Value of aifslfa huy and corn silage peracre. .. _dollars_| 5731 | $5.571 GOL75 ) 6235 ). 04
Vaiue of hny fed cows on pasture. .. do.__| L7} 175, '6.61| V.89 5.96
et value of pasture peracre..._______ """ do___.| 55.55{ 6L83: 564,14 | 5446 54.08
!
Ttems of romparison 1924 | 1025 | xees | ez ﬁ‘;;"
Length of grazing - — --UOyE.. 139 135 143 IR 238.9
Cows on pasture. —— do i 135 143 i3 4.5
Cows off pstura_ . do____ 1 Q & { 3.4
Total number cow-dnys per nere______ de 288 308 34 T o

Qrazing perjod of cows on outside pasture oo,
Avernge daily number of tows per bere
Cireen gorn fed cows on pasture

Alfalfa hay fed cows on pasture._ GoR BO1 8ug
Alfalfa hsy fed cows off pasture ___ 77777 aa 7T Uhaa g Tag | 143.3
Average welght oW, 1,330 0 1,388 1,221
Average gain or loss in weight per cow, —14 82 43.2
Avernge gain or loss in weight per acre —31 hiric 5.
Average mitk production per ucre . 0,885 | 6,180 7, H1
Avemga butterfst production per aere 33.6| 208.6| 2344 =T 208. 7
Quantity of milk produced per cow-day.____.__. . do.__.{ 326 IT.5 2.9 10. 4 2.0
Quuntity of feed necessary to furmish putrients for body
raintenance, milk production, and gain in weight:

Alfslfa boy --pounds__i 7,301 | 4,774 | 503 4400 5,432

Corn silage ... do..._j 16,688 | 12,936 | 13,502 | 18,850 ) 14,760
Value of alfaifs hay and corn silage per aere........ ... doliers_f 78.22| S5B.21 | S8 871 .15 64. 27
YValue of bay fod cows on pastura . do__..| 508 4,317 3. 400 14 49
Net value of pasture per scre___ . 7777 do.__© T&I16| 5284 ) 55.53| 751§ 5358

! Includes value of green corn fod cows on pasture,
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MAXIMUM CARRYING CAPACITY OEF.‘ Aggu.a%llﬂ OF IRREFGATED SWEET-CLOVER

Sweet clover ususily furnishes an abundance of pasturage during
the latter half of the year it is seeded and good pasturage during the
first half of the following year. In the middle of the summer of the
second year the clover matures and makes seed.

To obtain information on th- carrying capacity of irrigated sweet-
clover pasture, in the spring of 1926 & 2.19-acre field was seeded with
oats and white-flowered sweet clover. The oats were seeded at the
rate of 114 bushels per acre and the sweet clover at the rate of 16
pounds per acre. A good stand of sweet clover was obtained, but the
pasture was not utilized during the fall of 1926. Tt was not ready
any earlier the next spring than was the grass pasture. The cows
were kept on the sweet clover from May 19 to September 6, except on
rainy days. When they were first placed on it they did not eat the
sweet clover readily nor did they prefer it to the grasses. The
resilts obtained from this experiment are shown in Table 4.

TasLe 4—Mazimum carrying cepacily of an acre of irrigated sweci-clover pasture,
1927

Items of compurison 1927
Length of Eroziog SeAB00 . .. e e renmaec oo saeimamasmmammmm————————— 114
CowSs O PASTIIL e e wmvmmrwn ey s d 9%
Cows ofl pasture .. e iiiieianaaes 15
Total numher of cow-dnys Der acre_ L _ 174 4
Averuge daily number of cows per sere . _. 1.57
Urazing perind of cows oo cntside pastire 12
Quantity allalla hay fod cows on pagture. 8L 5
Quantity alfalfs hay fed cows off pusture... 208, 2
Averare welght Per COW.. L evmame e 1,351
Avernge logs in weight per eow .. e emames G680
Avernge loss in welghl per acre_ . _o..ioieeaieaaeo 108.2
Average milk production per sere. .. ... 4,042 3
Avemge buttcrfat produgtion per aere . 197.8
Bilk production perday ez eaw. ... o3
Quantity feed required to fuenish autrients vece
umd itk production:

B VLS 3, 964

Corn SINEe i 8,475
Total v ae of by and sage per acee 35.75
Vilure of By (8d O PeBbUTE o oo e st o dmac s mmam e mmmm e —mm 4T
Noe volue of pastire por acre oL .. 35.08

Pasture for an average of 1.57 cows per acre was furnished for 111
days. The average weight of the cows during this time was 1,354
pounds. During the season the cows lost an average of 108.2 pounds
in weight per acre. They produced during the 96 days on pasture
4,942.3 pounds of milk, containing 197.8 pounds butterfut, and at
the valnes given in Table 4 the net returns per acre were $35.28.
Neither the carrying capscity nor the returns of the sweet—clover
pasture, for its second year, compare favorably with that of the
grass pastures. The experiment, however, has been carried on for
only a short period. Additional data may change the results given.

EFFECT OF COW MANURE AS A TOP-DRESSING FOR IRRIGATED GRASS PASTURES

In earlier experiments with pasture grasses at this station it was
found that the application of manure as a top-dressing for grass
pastures was very effective in increasing production. In order to
determine the value of cow manure in maintaining or improving pro-
duction of old pastures, & more extensive experiment was begun in
1921. 'The §-acre plot used for this purpose was seeded in 1916, It
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was divided into two 3-acre fields, designated as pastures A and B.
These two pastures were handled in an identical manner, except that
pasture A received a top-dressing of 12 toms of manure per acre,
whereas pasture B received no manure. The results obtained from
these two pastures are given in Table 5.

+*
TanLe 5.—Comparizon of pastures receiving a top-dressing of manure with those
receiving no manure, 19211928

Pasture A, manured

Tterns of comparison
Hall n, Aver-
1821 1922 14923 1624 1925 1824 ags
Length of graziog sesson. ... ____, o orEo 135 136 130 13 126 136 135.1
Cows o) PESLITe . e do____ 130 7 124 K 127, 5
Cows o pasture do. 5 19 12 7.8
Total nutiber of cow-Qays per acre.____ do___. 17 259 3 243, 1
Avorage daily number of cows per acre____, __ 109 1.91 1.70 L&
Allalfa hay fed cows oo pasture______ pounds__ 415 402 857 P ATE
Allalfa hay fedd cows off pasture. il 17 428 596 243, 4
Average weight percow..______ .. do___| 1,148 | 1,197 ] 1,317 1, 154
A veraga galn or loss in welght per cow _do.__ G5 43 —3i 37
Avatrage gain or loss in weight par acre..do___ 71 83 —05 74
Average Droduction of milk per scra___do. 3,100 1 4338 5356 4,900 | 1,472 | 2006 3. 5068
Average preduction of butterfat perneredo__ | 117.5 F 158.6 | 200.5 | 150.7 5.3 977 1329
Milk produetion per cow-day. _________do_..| i1 L6 A 7.2 53 LA 147
Quantity of fead required to furnish nutrients
o for body maintecance, milk pro-
duction, and gain or loss in weight:

Alfal[a_hay__, 3,755 | 3,828 3,263 | 3,583 1 4,263 3,513

Corn silage. .. ———— 12,173 | 10,904 | 9,240 | 9,936 ) 12,054 10, 237
Valua of hay and silage per acra_ 49.20 | 26,40 39.51 | 42.75) 5L 44 43.30
Value of hay led cows on pastura.. 3 2.31 4,98 4.381 2,495 22 LR5
Net value of pusture per nere___________ d 46 B9 | 4212} 220) 30.80 | 49.7 40, 54

Items of comparison

121 | 1bze | 1923 | 19mt | 1g25 | 10pg | Aver-

agu
b
Langth of grazing season 135 136 136 139 ppet] 136 1351
Cows on pastura. .o..._ 130 117 124 132 129 133 15.5
Cows off pastore ... _ - 5 1% 12 I P I
‘Total number of cow-days per acre 13t x5 202 K9 195 215 1930
Average daily number of cows per nere_____ Q.97 160 148 1.36 1.52 1 1.43
Alfnifs hay fed eows on pasture._____ pounds__ 418 M5 706 436 318 47,5
falfa bay fed cows off prsture__ 178 519 555 247 e | 4 250, &
Average welght per cow do... L1388 2268 1,169 1,335| 1,222} 1,109 1,225
Averpge gain or loss in welght per cow__do___. 68 =il —¥ —23 85 106 12
Average gain or loss in weight per aere_do____ ] —us| —1i4 —36 120 168 15
Averags preduction of milk per nere___.do___. 3,53 | 4080 | 3,924 ' 3,45 640 | 1,475 2 83
Average produetion of butterfet peraerede.._; 1220 | 130.2 | 143.9! 1158 sl 9.8 1. 2
MUk production per cow-day___.____._ do____. 86,9 181 19.4 18.3 3.3 7.8 149
Quantity of feed required to furnish nutrienls
uecessary for body maintenance, milk pro-
duction, god gain or loss it weight:
Alfeifa hay. - d 2020 292 626 G46 | 23321 2705 2, 061
Carn silage. do.. | 6,BI2[ 8325 | 6,018! 7,560 | 7086 | 6675 7T
Value of hay and silage peracre______dollars__| 30,13 ) 35.43 | 3p.az! 3213 2% 40 | 38.16 3z2.04
Yaliue of hay fed cows on pasturs. dool 209 1.73 3.5 218 1.71 1,59 214
et value of pasture per sere_______._ do___.| 2804| Z3.70| 2479 29.95| 27.60 57 30. 50

During the six years of this experiment, pasture A had an average
carTying capacity of 1.8 cows per acre for & grazing season of 135.1
days. The average weight of the cows was 1,184 pounds. Pasture
B carried an average of 1.43 cows per acre for a grazing season of 135.1
days. The average weight of the cows on this pasture was 1,225
pounds. Pasture A, therefore, had a 25.9 per cent greater carrying
capacity than pasture B. This ircreased carrying capacity amounte
to $10.46 per acre in favor of pasture A.
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Pasture A increased s capacity at a rapid and constant rate, so
that by 1926 it carried an average of 2.16 cows per acre. Pasture B,
although it increased its carrying cepacity to some extent after 1921
carried only 1.58 cows per acre in 1926. Pssture A, therefore, had a
36.7 per cent greater carrying capacity in 1926 then pasture B.
™hen calculated in terms of hay and silage required to provide &n
equivalent quantity of nutrients, the net value of pasture A in 1926
was 812.66 greater per acre then that of pasture B. On an average
the cows on both pastures increased slightly in weight during the
season, although the gain in weight meade by the cows on pasture B
was less than the gains made by the cows on pasture A,

LENGTH OF TIME THE COWS GRAZED DAILY

During the pasture season of 1927, observations were made of the
number of hours that cows graze when receiving pasture slone and
when receiving other feeds in addition to pasture. The observations
covered twe days in June and two days in August. The cows wers
removed from pasture each morning at 4 a. m. None of the cows
were grazing at that time., They were returned to the pastures about
5 a. m., and & record was made of the time they grazed throughout
the day. No record of the grazing time was made after 9 p.m. The
results of these observations are shown in Table 6.

TaoLe §.—Length of grazing HHme per doy on differcn! rations

l CGrazing period per day in—

Rind of rotion —
Jure August | Averago

Hours lours Hours

Pasture DOne e B .35 .36
I'asture wo) stfelin oy, D, 6,48 6,05 8,51
Pasture and & linited | grum rativn. ... 3.45 £.15 560
Pusture and o foll praim radbon . oL.oo..o. 506 5860 58

The cows on pasture alone grazed an average of 9.16 hours per day.
Those receiving alfalfs in addition to the pasture grazed 29 per cent
less time than the cows on pasture alone. When cows were fed
pasture and a limited grain ration, consisting of 1 pound of grain for
each § pounds of milk produced, they grazed 39 per cent less time
than those on pasture slone. Cows receiving pasture and a full
grain ration, consisting of 1 pound of grain to each 3 pounds of milk
produced, grazed 42 per cent less time than those on pasture alone.
Cows on pasture and a limited grain ration grazed 14 per cent less
time than the cows on pasture and alfalfa hay, whereas the cows
on pasture and a full grain ration grazed 18 per cent less time. These
observations indicate that the more supplemental feeds & cow receives,
the shorter will be the average grazing period per day.

EFFECT OF PASTURE ON THE BREEDING EFFICIENCY OF DAIRY COWS

A general opinion exists that cows on pasture average fewer serv-
ices per conception than cows on & nonpasture ration. Conceptions
at the Huntley herd have been studied to determine whether this is
the case. One dificulty in obtsining conclusive results is the fact

40460°—20——2
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that practically all the cows in the Huntley herd are on pasture
every year. A beneficial effect from the pasture season may extend
through the intervening nonpasture period to the next pasture season.
To determine the possible carry-over effect of the grass, the breeding
cfficiency of cattle kept off pasture for & number of years should be
eompared with that of animals on the same feeds with pasture in
addition. Unfortunately such data are not available for study at this
time. In making this study, the nonpasture period wes divided into
two parts: The two months immediately following pasturing and
the remainder of the period. Service dates of the same ammals
were obtained for several years. This study represents 120 con-
ceptions that required 204 services, an average of 1.7 services per
conception.

Two methods of analyzing the dats obtained have been employed.
One method is to consider the percentage of animasals that conceived
on the first service after being placed on pasture or after being removed
from pasture, regardless of whether they had had previous ineffec-
tive services. The second method is to consider the percentage of
animals that conceived on the first actual service while they were on
pasture and after they were removed from the pasturc. The two
methods give different resulis,

Table 7 shows the number of animals and the per cent of the total
number bred that conceived on the first, second, third, and fourth
services in each period of feeding. Prior services under another
period of feeding are not taken into consideration,

Tapre 7.—Screices required per conceplion in lhree different periods of feeding

H Cows conceiving at—
Total | First Second Third Fourih
num- [ service service service servics
Deriod of feeding 7 ! :

m‘i‘.s! Pert Per Per ! I Pen;

- oen CEnl iy oent fas | cen

o G N S0 ) " o o
total total total 1 2olai

| ! bred bred Lred i broad

Cows ofl pasture imore thez 2 months..__ .. Pt 30| 588 11§ BLé 81157 I 2 3.9
Cowson pasture_______.._____..._... - 0 N I 7|1%5 F3 - S S
89.7 3w - A : ......

Cows olf pasture T menthsor lesseooe .1 8, X%

According to Table 7, after the cows had been removed from
pasture not more than two months, 89.7 per cent conceived on the
first service; only 10.3 per cent required a second service; and none
required & third or fourth service. Seventy-five per cent of the
ammals conceived on the first service after being placed on pasture,
and only 58.8 per cent conceived on the first service after having been
removed from pasture more than two months.

The data showed that 74 concepticns were obtained in the last six
months of the year as compared with 47 in the first six months,
However, there were more first services in the last half of the year
then in the first half-—70 as compered to 51. It was thought that
possibly fresh green grass contains a vitamin that stimulstes ovuls-
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tion in cows and that cows in need of this vitamin would not react
to the feed containing it until they had been on pasture a month or
six weeks; also, that the cumulative effect of such feed might con-
tinue about two months after the removal of the cows from pasturec.
If such were the ease, it might furnish an explanation for the fact
that more conceptions occurred during the last six months of the
year than during the first six months. The difference, however,
between the number of first services and conceptions for the latter
six-month period was only 3 per cent. Apparently the majority of
the enimals in the herd were calving at such a time as to be bred
during this peried.

Table 8 shows the number of animals and the percentage of the
number bred that conceived on the actual first service in each period
of feeding.

TanLe B.—Number and percentage of cows conceiving on actual first service in
different periods of fecding

First actual servico

Teriod of feeding Numbe P?rmoenlt
umber | of total
of cows | nuember
bred

Cows off pasture wore than 2 montls. ... - 30 58.8
Cows on pasture <] 57.5
Cows off pasture 2 menthser less ... 18 820

When considered on this basis, the average number of cows that
coneeived on first service was so close for each of the three periods of
feeding as to indicate that little difference existed in the breeding
cfficiency of cows during the different periods of feeding. However,
it is possible, as stated %e{ore, that pasturing had a beneficial effect
throughgut the year, since the breeding efficiency of the entire herd
was good.

Of the cows with the least breeding efficiency, one cow required 6 .
services, of which 4 occurred before the pasture season and 2 after the
season started; one cow required 5 services, 4 before the pasture
season; 5 cows required 4 services, 2 having the 4 services after the

asture season ended, 2 having 1 service each before pasture, and 1

aving 2 services before pasture started. Eighteen cows required 3
services before conception; of these 9 had all 3 services when off pas-
ture. The reason for this might be the fact that the pasture
season at Huntley extends over only about four and one-half months
of the year. Of the remaining 9 animals, 4 had 2 services before the
pasture season and conceived on the first service after pasture started ;
1 had 1 service before the pasture season; 2 had 2 services during the
pasture season and conceived on the first service after pasture ended;
and 2 had 1 service during the pasture season and conceived on the
second service after pasture ended.

Although the evidence is not conclusive, it indicates that for those
cows requiring three or more services per conception pasture was
beneficial,
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The detailed service dates for the different periods of feeding are

given in Tables 9, 10, and 11.

Of the 51 conceptions listed in Table 9, 30 occurred on the first
service; 11 on the second service; § on the third service; and 2 on the

fourth service.

TanLe 9.—>Service dales for 61 conceptions by cows thal were bred and conceived
more than lwe months afier the pasture season ended

Bervicn dates
Date removerd
Cow from pasture -
First Second Third Fourth
Qei. 3, 1919 | Nov. 20,1008 | Feh, 6, 1020

..... Jan. B4,1922 |

| Sopt. 27, 1820 | Mar, 28,1921 | Apr. 23,1621

Sant. 30, 1925 | Nov, 25,1925 | Mar.
Pec.

0, 1526

Oct. 31922 | Der. 31,1922 | Mac. 27,198
| Sept. 30, 1924 | Oet. 24,1924 | Dec. 12, 192 |,

Aug. 30, 121

Sept. 30, 1922
Bept. 20, 1923

Sept. 29, 1920

Aug. 31,1021
Nong . e
None_ ... oo

] .| Jan. 2,1925 { Fah,

Sant. . J—
1 }‘d 16,1924 | July 30,1924 | Sept. 10, 1524

Jan, 22,7025
2 105 | Mar, M, 1925

July 16, 1925
d

{ Bopt. g1, 1627 | Nov. 20, 1097 | Dec. 21, 1927
Sopit. 29,1036 | Nov. 12,1926 } Jan, 28,1927

Feb, 10,1025 |..
Jan. 31, 1928 |.

L Aug, 12,1025
Qct. 13, 1526

Ang, 21, 1927

Feh, 12,1925
Apr. 30,1025

Sept. 30, 1821

Oct. 21,1927

" May 21,1922 |_____
_____ do._...... 22,1522 | Feb, 13,1922

5 1923
. 4, 1927
Bept, 26,1023 | Dee. 04,1923 | ___
24, 2
18,1922 | Oct.

1,102z

| Jnly 16,1924 | Aug 1, 1921 [ Nov.
Dee. 8, 1627

S, 1824 foo o ]a
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TasLe 10.—S8ervice dates for JO conceplions by cows thal conceived witle on pasiure

FPasture peried Sarvice date
Cow
Beglooizg | Eading | Beropes: | Durisgper
T e —————— May 15, 1824 ; Sapt. 30, 1024 May 28 1024
- Aug. 11,1524
Sept. § 1924
May 8 1910 | Oct. 4, 1918 May 2, 1919
July 0, 191y
Moy 15 K324 | Sept. 30, 1024 May 24, 1924
May 18,1822 | Oct.  3,1924 June 6,192
14,1923 | SBepl. 26,1623 | oo ane Sept. 3,1023
15, 1877 | Sept. 8B, 1924 - ng: . 11028
10, 1923 1 Sept. 26, 1023 July 23,1823
13, 1422 | Bopt. M, 1922 Inly 10, 1922
....... Qut. 31023 Se?t. 3, 1822
10 1927 | Oct. 5, 1027 y 27,1927
. Aug. 29, 1927
4, 1022 | July 6,i0%2 | Feb., 23022
Mar. 24,1922 | June 17,1922
10, 1925 | Sapt. 38, 1925 June 8§ 1625
feon. 22, 1926 June 18,1023
fuly 13,1023 | Jan, 2,1923
Jen., 31,1023
Feb, 22 1023
Apr. 28,1923 | June 20,1983
135, 1323 | Sept. 30, 1924 | e Sept. 14, 1§2¢
! jume 23 1923 | July 13,1922 | Biar, 15 198
[ L Fuly 13,1923
May 15, 1824 | Sept. 30, 1924 {oooommm oo Sept. 23,1024
June 30,1923 | July 13, 1923 ¥ 7,193
May 15, 1924 Scpt 30 o O (S Sept. 16, 1924
May 32,1826 | Sept. 09, 1526 July 15,1928
do_ U TR, Apr. 6,1926 | May 17,1928
JESEE N June 10,1926
[P PR Aug. 1§, 1025
=32 .. . Aoy 16,1927 | Sept. 24,1027 Sept. 2,1997
2 . May 3,1925 | Sept, 22, 936 |oooeeoo o] July 3,1928
______________________________ Aug. 20,1926
Sept. 30, 1027 |- amoeoooo Aung. 21
Sept, 22,1026 | Apr. 11,1926 | Moy 23,1926
June 9,1
H-38. ... _. May 21,1925 | Bept, 30,1025 | Feb, 1,iu25
Apr. 28 1925 | Sept. 15,1925
1139, R May 21,3925 | Aug, 17,1925 | Mar. 20,1925 { July 24,1025
H-0 cerem May 16,3920 | Oct. B3, 1520 | Dec, 20,1925
.............................. an. 10,1926
Feh. 20,1928
har., ]3. 1928 | Diay 16,1926
une 29, 1025
H—48.._ May 16,1928 | Oct. 13,1820 | Feb. 16,1928
Mer. 90,1926 | May 28,1925
.................... Juna 21,1928
HA8 e May 16,1926, Oet, 13,1026 | Apr. 25,1920 | Jume &, 1020
---| June 24,1624
. Aung. 20,1926
May, 10,1026 | aug. 18, 1026 Iuly 25,1625
_do. .. Auvg. 12,1926
May 24, 1927 Sept 7, 19027 | Mar. 3,197
. Mar. 22,1827 | June 20,1927
May 21,1027 | Sept. 7,1927 Iuna 3,1927
Juns 7,197
May 21,1927 | Sept. 71827 |ooeaa-. July 31,1927
May 18, 1422 Sapt 30,1922 | May 15, 1922 | Sept. 18,1022
May 14,1523 1 Bept. 12,1923 [ ooo.- ¥y 8,13
May 20,1922 | Sept. 30, 1922 Aug. 22,1022
Ainy 14,1923 | Aug. 19,1023 July 19,1023
Afay 15,1924 | Sept. 30,1924 July 20,1924

In Table 10, 12 of the 40 conceptions occurred while the cows were
on pssture. These cows had been bred prior to the pasture season.
Of these, 7 conceptions occurred on the first service after the pasture
season started, 3 on the second sarvice, and 2 on the third servige.
Twenty-three ‘of the 40 conceptions occurred on the first service
while the cows were on pesture, 4 occuzred on the second service, and 1

required s third service.
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Tabre 11.—8ervice dutes for 29 conceptions by cows that were".bf.ed dnd concetved .
«  during the firsl and second months after being removed jrom pasture o

Service Jates
Eateremoved After pasture sauson,
Cow from pastiere pas
f?uringpss-
e 58301,
P : Becond
First service servies,
-1 Jung 30, 145
Avg. 10, 16922
H- i 4 Aug. 30, 1924
H-3 . Aug. 21,1920
H—4 —— Sept. B0,218925 | ..
H-% Oct, :3,1919 { Jupe 15, 1915
Juty  7,1019
H-e. Juna 23,1921 | Juneo 20, 1021
H-13 Lapt,
June 13, 10Z2
Sept. 18, 1924
y 14,1824
‘H-31 Eept, 30,1925
TI-37. [ Aup. 16,1828
%ﬁ%_---_- S-.spli_.l ¥2,1028
p C.
-39 Sept. 21, 1927
H-40 Oet, 51827
H-52. .. do
H-568 do
TI-55. - Sept. 7,1027 | Juna 22,1027
-8 Qet. 5, 1027 - s
H-5% Sept. 71927 | July 27,1027 | Sapt. 13,1027 |__
=214 . Sept, 30,1925 | Bapt. 10,1025 | Oct. 4, N
H~2IR Sapt. 10, 1426 Oet. 13,1826 | Nov.

In 10 of the 29 conceptions listed in Table 11 the cows were first
bred while still on pasture. Eighteen conceptions occurred on first
service, and only three cows rsquired a second service after being

~ removed from pasture.

EFFECT OF PASTURE ALONE ON MAINTENANCE OF RODY WEIGHT AND MILK FLOW

To determine the effect of pesture alone on body weight and milk
flow, a tabulation was made of the weights of 23 cows and the milk
flow of 18 cows, kept on pasture from May 15 to September 1, &
period of 16 weeks, These cows received no supplementel feeds
while on pasture. Table 12 shows the average weights and milk

production during this period.

TasLe 12.—Average weights of 23 cows and average milk production of 18 cows on
pasture 16 weeks

. Average | Average Average |, o Crage

Ferind : milk pro- Period b milk pro-

waight | "y 6cfon weight %) stlon

FPounds | Founds Pounds | Pounds
Beloro posture__ - 1,00l .. Minth week 1,122 157
First weelt | 1,006 208 [| Tenth weak_. 1,118 - 156
Bevond week - 1,108 211 |} Eleventh weel 1,131 163
Third week_ .. _ 1,124 201 |§ Fwellth week 1,120 165
Fourth week.. - 1,132 196 || Thirteenth wes 1,134 152
Fifth week _ 1,134 188 |} Fourteenth week_ - 1,121 141
Bixth week_. . 1,132 181 {| Fifteenth week .. — 1,133 144
Beventh weelk_ - I, Il 175 || Bixteenth weels oo 1, 148 157

Eighth week____.______ ... 1,131 165
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Tuble 12 shows that the 23 cows maintained a remarkably uniform
weight throughout the 16 weeks. In the case of the 18 cows, the
decline in milk flow up to the twelfth week was perhaps no more rapid
than was to be expected with an advance of 12 weeks in lactation.
The production of the twelfth week was 80 per cent of that of the
first week. During the last four weeks, however, the decline in milk
flow was more rapid, probably due to & large extent to the slower
growth of the grass as shown by the weight of grass clipped at regular
intervals throughout tbe season {rom a fenced area of the pasture.
Heat and flies and the fact that some of these cows were far advanced
in their lactation period probably were contributing causes.

FEEDING EXPERIMENTS

The following feeding experiments have been conducted: /1) The
effect of three planes of feeding on milk production; (2) the effect of
sunflower silage on milk production; and (3) the effect of sprouted
oats on breeding troubles.

THREE PLANES OF FEEDING

The {ollowing experiment was conducted to compare the effect of
three planes of feeding on milk production and on the economy of
production: (1) Cows were fed Toughage, consisting of alfalfa hay,
corn silage, roots, and irrigated tame-grass pasture, and 1 pound of a
standard grain mixture for each 3 pounds of milk produced daily
(full grain ration); (2) the same cows were fed the same kinds of
roughages with 1 pound of grain mixture to each 6 pounds of milk
produced (limited grain ration); and (3) the same cows were fed the
above roughages but received no grain (roughage ration). The
records were for 365 days and were all made under the semiofficial
test regulations of the Holstein-Friesian Association of America. Ten
eows have completed yearly records on the three rations.

The records in this expersment wete not made concurrently. When
2 cow freshened she was started on one of the rations. If she had
completed a year’s record on limited grain, at the next freshening she
was put on the full grain or on the roughage ration, and so on untal
she had completed records on the three different planes of feeding.

In conformity with the plan followed in the breeding projects of this
bureau, all cows are given an officiel test on a full grain ration and
milked three times & day throughout the year. The produssion
record thus made is used in the inheritance studies as ths animal’s
producing capacity. In the field station herds this record is obtained
when possible when the animal is 2 years old, in order to make more
certain the obtaining of the record while the animal is physically
sound. Then, too, if the record is delayed it may not be obtained at
ell on account of death or injury to the animal. This record has been
used in the three planes of feeding experiment as the fuil-grain phase.

In view of the above practice the record on full grain was usually
obtained before the records on roughage and limited grain. Since the
record on full grain was made by cows milked three times a day, the
cows making records on limited grain and roughage were also milked
three times a day in order to make all the records comparable.

Table 13 gives the production records, the feed consumption, and
other data for the 10 cows on each of the three phases of the
experiment,




TanLe 13.—Comparison of the effect of three planes of feeding on 10 cows
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Table 13 shows that good results were obtained from the feeding of
roughage alone, Two cows produced more than 500 peunds of butter-
{at each without receiving any grain throughout the year. The cows
on the limited grain ration also gave good returns, averaging 16,407
pounds of milk and 576 pounds of butterfat.

In considering these results, three possible sources of error should
be taken into nccount. One is that largely because of the need of
obtaining records under the most favorable conditions for the heredi-
tery studies, most of the first records were meade on the full-grain ra-
tion, only three of the animals being mature when these records were
made. No attempt was made to correct the records for age because
of the impossibility of making the same correction for feed consump-
tion with eny degree of accuracy. Consequently, the records made of
apirpals on roughage and limited grain have the advantige of the
greater age of the animals and of any development that may have
taken place, Then, too, there is the possibility of a carry-over effect
from the {ull grain ration on the records made when the animals were
on rouchage,

To determine the extent of the error, the records of the cows lately
started on this experiment are made in a different order, One heifer
2 years 7 mouths of age at the beginning of the experiment recently
finished her first lactation year on a limited grain ration. She con-
sumed 2,345 pounds of grain mixture, 5,896 pounds of alfslfa hay,
9,794 pounds of corn silage, and was on pasture 136 days. Her average
weight for the year was 1,153 pounds. She produced 14,711 pounds
of milk and 477.54 pounds of butterfat, the equivalent of 596 pounds
of butierfat when correction was made for age. This record compares
favorably with the average of 576 pounds of butterfat made by the
10 mature cows on the limited grain ration,

The second souree of error is the possibility of a carry-over effect
from the full-grain ration on the records made when the animals
were ou roughage. To determine the extent of this error, a study was
made of the records of three cows on the ronghage ration that either
preceded a full grain ration or followed & limited grain ratior. The
results are shown in Table 14.

Tanve 14.—Production and feed consumption of Hiree cows on a roughage rotion
which either preceded a Jull gratn ration or followed e limiled grain ralion

3 ! ) .
| Pannds Pnunds!_Pnunds[ Doy | Peands) Pounds Pmmdxii’mmds
: 517 3 a4 600

T ]
Ape i Produoetion | Feed consutnption
; |
R [ S — ot ——
cowl  Ration Weight - !
| Years Manths Mils | BUtter] ) Graia | To Silago | Dects
;
|

I{-19 : Fullgrin______.|] 2. 51 L2200 | 16,887 | TS 4,066 {49310, 13
i Limited grodno_.] 3 10| 1,300 [ 17,9540 BAD Y 181 2877 | G MM | 10,10
* Roughage . .____. H 10 1,28 16,755 | cewdd 6,700
1 - S | S, 7 THOAHO | | 7, 028
Full geain. ... I 1 LAY LW TIW o4, 03
Limted graln. .1 10 3% 1,404 ) 20,502 A, 752
Ttoughage . 11 . 51 1,408 1 19.815 5,516
.ot a_... 8. al 1| 14210 0,8
. Full grain. - n 1| 2424 25,494 1 58
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It will be noted that the record made by cow H-19 while on
roughage was practically the same as her record made when 2 years
of age on full grain. She had an average weight of 1,200 pounds
during her first lactation period; this is somewhat greater than the
average of 2-year-olds. Her average weight at 5 years of age, when
on the roughage ration, was only 92 pounds greater than her average
weight as a 2-year-old. This represents an increase of only 8 per
cent, which is considerably less than the usual increase in body weight
between these two ages. Her average weight when 5 years of age was
practically the same as it was when she was on the limited grain
ration, which was started when she was 3 years 10 months old.
Evidently she was just about able to maintain her weight on roughage
and probably did not make the usual gain on limited grain.

The records of cow 218 are of exceptional interest hecause 2 were
made on roughage, 1 prior to a record on full grain and 1 following a
record on limited grain, and because all 4 records were made after
the age of 7 vears 7 months. The last record of this cow is the second
largest record made on roughage at Huntley.

Although cow H-19 consumed approximately the same quantity
of hay and silage on limited grain and roughage rations, cow 218 con-
sumed 2,864 pounds meore alfalfa hay on the roughage ration than on
the limited grain ration. This difference partisﬁly made up for the
loss of the 3,364 pounds of grain and the 1,230 pounds of beets she
had had on the previous limited grain ration. Her last record made
on roughage is the more remarkable because she was 11 years 5 months
of age when the record started. During the period of these four
records she was quite a regular breeder. She was not bred at any
time unti) five months after freshening in order to give her time for
a dry period after the vear’s record was completed. Cow H-19 made
the Iargest butterfat record on roughage that has been made at Hunt-
ley, and that record was made following a record on limited grain.

Cow 204 had no limited grain ration; her first record was made on the
roughage ration.

From the fact that the two highest records on roughage alone were
made following records on a limited grain ration, it is probable that
the carry-over effect of a prior full grain ration was not the cause for
the zood showing of the group while on the roughage ration.

The third possible source of error in interpreting the data in Table
14 is that the nutrients obtained from pasture are not included.
There is no accurate method of determining the guantity of grass
that an individusal cow will consume. The report given on pags 9
shows thai the cows on limited grain and on full grain grazed from 14
to 18 per c¢:nt less time than did those receiving only roughage. In
order to determine whether the cows on the roughage ration obtained
more nutrients from pasture than did the cows on the other rations, a
compilation was made of the milk and butterfat production and the
feed consumption of the 10 cows on the different rations during the
menths in which they received no pasture. These data are given in
Table 15,
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TABLE 15— Production and feed consumptior of 10 cows on three planecs of fecding

= 1Produstion| o s El 8 lIpota Qigestible nutrients
=l = = B gu
z i o = 2 = Az [ :
cow g ! S1 (215158 Fleei T ig
o 3lsi|s2 w | & (92| § < i Excoss or
slxzl 3T E1Ei1 181258 |8 2 | 5  deficleney
23 = & = G & g e 13 g g i
= 1A =] o - o =] i Al (O &} & !
No. | zbs. | Low. | Zbs 1 L, | Lby. ) Zbe. | Lbe, Lbw. { Lbs. | Lbs. { Lbs. | Lo, | P.ct,
H-doeemacnas 212 7, 47F A1 5 None. 5§, 352 G.S-lﬁi..- ¢ 2T45 3,30 St 4,518 2,728 =) —-23
2 L (RE 302, 3 None.; 4, 800 g o0t o 1,000 1, W1 —62 4, 084] 4, 508 —820—11.5
i 10401 Novedd 5,758 0,0300 10 660 1067 109 4544 3,0 2M[ 64
1788 None.. L6811, 848, ._ 3u5 I, 800 111 3 OO 3, 5060 387 11O
400.2 None, 3.718 0052 22, 1970 L0086 ~0 41307 4,280 -72[ ~17
'.‘i'n'.‘.:!.NDne"[- &, 505 4 28 250 Lov0 13T 175 3,000 4,103, — P =53
ol 240 1 Nones 3,07 5,708 TRY L2685 —4f 28000 3, 57R —m|—2i.5
| 35 8 ivoang.: 5,3'17‘5 B OG7F. meaa 1,085 1, b1 42° 4, 338 5, M —008--17.2
280, 2 None.) o, VL 2840 & 2030 1,340 —U8 4,478; 4,005 —135] —2. 8
246 5 Nono.' 5 {H0] 8, W5i......."..... 1462 15 4752 4,588 107 36
| — e T H T |
T,liuo]i 26,0 e CHAE ST 5 LT 4260 2 4,060 4 255 —msl 5.5
. . - . L ! ] ' 1
LIMITED GRAIN RATION
115 U, ,,__.l g, l‘.ﬁi LR 9". i, 515, 4,145[11, 0321..___.', THE L, 40 Aol 8,344, &, 2?0| [
DY Y T | e LYt T O R s i © 1,308 GO 4, D48: 4,808 1.6
TS G T . 1349 403 0,771 LeiD 2,850 38 4,002 4,055 .14
3 C= J—. -._j a2 7,810 LS 5,3?3] 6, 3 ———— 1,08 165 4,550 4, 588 57
H ... .,..E 212 7,935 i 1,274 8, a1, I8y 730 LOFY 07} 4, 83 4, 524 .02
0 R ) b ti A ML E T R 1,302 1500 4, 530: 4, 033 4.0
HA3 e I HI2 10, UGl & L %H 5 288 6,78 - L85 —d2] 5,70 5, MY 25
DT | R 218 g, 80l 3 L8156 100 5,) ‘L 1, 50 123 5, (08, 4, 623 18
1'1.—21'.!,___..,__..i RS 7,480 258 4. boonh 342w 1 11 TRy 1,425 136 4, B0 4, S i
B2 ame : e 10, iG H I-I,fv-ii. 4, 561 9,:.'351_.-..-_ 1 ﬂU 1, 607 120 5, 382 5,475 1.7
: T —
Avempe ... 3% 4 02 3'.’!.4:, 1,478 4, 340] 5, G5 1.4 B2 L343 H4[ 5,011 4,300 24
Averseer b TR 177 B IR TR B AT 5, Ty 1.3 512 1,383 7 -I.Suﬁli' 4,748 ¥ A
FULL GRAIN RATION
"12[' 1.6 AL H 5,95-!1 5,080)_._.__| &8I} 1,00 05 5,725 4, 665} 2, 005 44,5
4, a5, C 3,006 40820 TN 1,041 i."!,ﬂl? 4,540 1,008 L2
A 23 5.0-.‘-3& G, o] 1,208 —14 4120 4,839 L5049 361
3 2,178 3,184 5300 1,708 181 4,232 4, 548 Tl 19.0
Tus1 5, 10 ST 107 107 5,481 4,638 Lger 343
2.usY B, By 0, 852 1, M2 20U 8, 6Rd 4, TI0[ LB LT
R T LA 134 4457 5508 440l 271
A &ﬂﬂlli 7, 24 1,938 075, 4,882 534f ILB
. 3,182 5, 536 6,215 1,3y 0 0,838 4, TR 2, (k] 43,2
4, 578 3, 0091!2, 255 L 1835 2H: T 48 6, 48) Prol 154
" - v N
oIl B, 04 G058 204 4, 200) n,s:sl msl 200, 1246 106 5,982 4, 631] 4,200 2.2
H : t i i ;

1 This nveragr, caleulated to o 201-day breds frota the actus! averags for the M7 days, is insertod {o show
& direet compargen of the resulits ubtsined Tom wil 3 rotions o w 20i-dey bisis.

Tsble 15 brings out some very interesting points. When on a
roughage retion with no pasture, the 10 cows failed by a small margin
to consume sufficient nuifrients to meet theiwr requurements. They

also lost in weight an sverage of 23 pounds.

gnined in weight.

Only 4 of the 10 cows

1t 1s rather remarkable that the quantity of milk
and butterfat produced, the loss or gain in body weight, and the
excess or deficiency in total digestible nutrients over the requirements
do not bear & closer relationship. For example, cow H-19, the
largest butterfat producer on the roughage ration, gained 42 pounds
in weight and failed by 17.2 per cent to consume sufficient putrients

to meet her requirements; whereas cow H-i, the second-highest
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producer, lost 217 pounds and failed by only 2.3 per cent to consume
eufficient nutrients,

The cows on the limited grain ration geined an average weight of
90 pounds and consumed an average excess of only 2 4 per cent of
nutrients over requirements. Only 1 cow, H~13, lost in weight, and
this cow consumed an excess of nutirients over her requirements.
Only 1 cow of the 10 failed to consume sufficient nuiments. The
cows on this ration appear to have consumed sufficient nutrients to
gain a little weight and to produce well up toward ther capacity.

The cows on the full grain ration did not malke much larger gains
in body weight than did the cows on the limited grain ration. It
appears that they wasted feed, the excess of nutrients consumed over
their requirements for body maintensnce and milk production
amounting to 29 per cent.

The total digestible nutrients consumed over maintensnce by the
three groups in the 201 days per 1,000 pounds of milk, are as follows:
Full grain ration, 476 pounds; limited grain ration, 335 pounds; and
roughage ration, 292 pounds. The income per cow over cost of feed
was $72.77 for the full grain; $101.38 for the linited grain; and §95.90
for the roughsge ration. The amount of dry matter consumed per
pound of butterfat producad was as follews: Full grain, 23.4 pounds;
limited grain, 24.1 pounds; and roughage, 24.6 pounds.

The production of these 10 cows on the three different planes of
feeding in the months in which they received no pasture was nearly
the same as it was in the remainder of the year, when pasturage made
up the greater part of their roughage. The pumber of days in the
months in which they received no pasturage averaged 201, which is
55 per cent of the entire year. During these nonpasture months the
cows when on full grain produced 56 per cent of their total yield for
the entire year; on the limited grain they produced 54 per cent; and
on the roughsge ration they produced 57 per cent. This mdicates
that on the average the cows when on the three different planes of
fecding produced at about the same rate on pasture &s on hey and
silage. When the cost of feeds and the returns for butterfat and
skim milkc were caleulated at the Huntley prices, the cows were the
most profitable when on the imited grain ration. However, there
was only & narrow margin of profit between the limited grain ration
and the ration of roughage slone. The cows on full grain were the
least profitable. In localities where high prices are received for
whole mitk and sweet cream, the same ratio of profit between the three
rations would probably not prevail.

The important point brought out by this investigation is that
where roughages of the right quality are available, cows of more than
average producing ability have sufficient capacity fo consume
enough nutrients from roughsge alone to meet their requirements;
and where cows are allowed ail the roughage they will consume and
grain at the rate of 1 pound to each 3 pounds of milk produced,
nutrients greatly in excess of their requirements will be consumed
and wasted.

The criticism may be made that the data given are obteined from.
too small & number of cows to make them significant. Table 16
gives the average production of all cows at Huntley that have com-
pleted one or more records on these three planes of feeding. The last
column shows the butterfat production calculated to maturity.
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TaBLE 18.—duerege produstion of cows thal have conpleled records on one or more

planes of feeding
H 1
| At | e Aze l Bottertut
o . Ailk tuiterint | [ production
Cows Kation pbroduction | produciion caletlnted
! Years .\-lunths' Lo maturity
. - i t I
Nuni- | H
ber LPounds Pounds
42 ° Fabl geain. oo 519.08 3 8 613.4
13 | Limited grmn i 364, 86 f i 5889
15 Rowghege.. .. __ T TTTTmmn : 402,88 I 5 465.3

The everages for all cows that have compleied records on one or
wore planes are somewhat lower than those of the 10 cows that have
completed records on all three planes of feeding. (Table 13.) Op
the full grein ration the difference between the average butterfat
production of the 42 cows and that of the 10 cows is 25 pounds; on
the limited grain ration the difference between the butterfat produc-~
tion of the 18 cows and the 10 cowsis 9.6 pounds; and on the roughage
ration the difference between the average butterfat production of
the 15 cows and the 10 cows is 11 pounds. The averages for the
larger number of cows are somewhat more favorable to the limited
grain and roughege rations than are the averages for the 10 cows,

SUNFLOWER-SILAGE EXPERIMENT

The Montana Agricultural Experiment Station at Bozeman, Mont.,
found in 1916-17 that 3.75 pounds of sunflower silage was equal in
feeding value to 1 pound of choice alfalia hay. In 1917-18 it found
that 2.83 pounds of sunflower silage was equel in feeding value to
1 pound of alfalfa hay when fed to cows receiving grain and g limited
hay ration.

An experiment was started at the Huntley Field Station to deter-
mine the relative feeding value of sunflower silage and corn silage
for milk and butterfat production. This experiment was conducted
with eight cows. These cows were divided into two groups as nearly
alike as possible in age, milk production, and stege of lactation.
Over three periods of 40 days each, they were fed approximately 2
pounds of hay for esch 100 pounds of live weight and as much sun-
Bower silage during one period and corn silage during the next period
as they would consume and still clean up practically all the hay fed
to them, the two groups being alternately fed the sunflower silage.

The hay was of good-quality alfelfs of second and third cutting.
The corn silage was of good quality, made from corn that produced
50 bushels of grain per acre. The sunflowers were harvested when
one-fourth to one-half in bloom, with a few mature heads, and
having 8 green weight of 29 tons per acre. This silage was of a
dark color and of a rather strong odor and flavor, rendering it very
unpalatable. Chemical analysis made hy the Montana station
showed that the sunflowers grown at the Huntley station were lower
In suger and of & higher protein content than sunflowers grown at
Dozeman. This difference in composition permitted a putrefactive
Erotein decomposition and the formation of large quantities of

utyric acid. Because of the unpalateble nature of the sunflower
silage the cows would rot eat it readily, the average consumption
being 13.4 pounds per cow per day less than that of the corn silage.
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Durinz each period of sunflower feeding the cows consumed an
average of 1,640.4 pounds sunflower silage and 1,839.2 pounds alfalfa
hay. They produced 1,635.4 pounds milk contsining 60.9 pounds
butterfat. They lost on an average 73.4 pounds, When the same
cows were fed corn silege and alfalfa hay they consumed 2,845.8
pounds corn silage and 1,829.2 pounds alfalfa hay and produced
2,187.8 pounds milk containing 75.06 pounds butterfat. They
gained on an average 31 pounds. The cows consumed 1,205.4 pounds
more corn silage than sunflower silage. When fed corn silage they
consumed 10 pounds less hay but produced 552.4 pounds more millk
and 14.16 pounds more butterfat.

The results of this experiment indicate that for milk and butterfat
production corn sizage is superior to the sunflower silage produced at
the Huntley Field Station. This may be due partly to a difference
in composition of the locally grown sunflowers and those grown
elsewhere, resulting in a less palatable silage.

EFFECT OF FEEDING SPROUTEDR OATS ON BREEDING TEOUBLES

Some difficulty has been experienced at the Huntley station in
getting first-calf heifers to conceive. These heifers had been on
pasture only about two months during their first two years, though
this may not have been the cause of their difficulty in breeding. On
account of favorable results obtained in experiments conducted by
the bureau at its Beltsville station in the feeding of sprouted oats to
overcome some forms of sterility, germinated or sprouted oats were
fed to the Huntley heifers. Tables 17, 18, and 19 give data that
have been obtained on three heifers and on two cows in regard to
overcoming difficulty in breeding.

TapLe 17.—Resulls of feeding sprouted oats io three FLeifers with treeding difficulty

. Huifer
Item of comparison | - N
43 4 al
Kumber services before sprotted-oats feeding - | 5 i £
Number manths fron fiest to st servlee. oo N - n 12 n
Ape when first served, months... o oo cenaa- _— : 20 20 20
Number days spronted vats wert frd Delore CODEOLTON - - —ecmer o am s PR { 15| 19 a7
Number servipes after sprouted-oats feediog . 4001 1 I

TanrLE 18.—Resulis of feeding sprouted eals [o two cows with breeding diffieulty

Cow
Item of comparison
20 34
Number calves prior tg sproutad-oats Lot (1R S TSRS 2 2
Numbwr services sinee Jasb vl oo - s 1 2
MNumber snonths sinee last enlf. - oo oo immeaaoaoe 106 &
Number days sprouted onls were {e! hefore conception. .- 3 24
Number services after sprouted-onts feeding 1 1

Tt will be noted that the three heifers conceived on the first service
following sprouted-cats feeding after having been previously bred
from four to nine times without success. Table 19 shows the date of
first service, the date that feeding of oats was started, and the date
of conception for the three heifers and two cows.
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TaBrLE 19.~—Dgtes of first service, start of sproufed oafs feeding, and sonception of
three heifers and fwo cows

. Dare of start
Data of first Date gf con-
A nimat ot of sprouted :
! service ouis {eeding Cepticn
Heifer
L Liea. 30,1925 | Nov. 2,192 | Now, 17, 1925
H-44 . —— J£1.  3,1920 | Dee. 20,1926 | Ian. T, 100
o H-51_. ——— ——— - Moy 24,109 | Feb, 2T 12T | Apr. 51077
ow:
B8 L - July 14,1827 | Ang, T, 1027 | A, w0, 1007
B0t I T e Aug, 14,1925 [ Deq, 23, 1026 | Jan. 14, 1707

 This cow was in heat morg ar I35 ontinuously unti} Decernber 22, 1050,

Several of the farmers that are cooperating with the Huntley
station have been suceessful in overconung sterility in cows in their
herds by feeding sprouted oats.

FACTORS INFLUENCING VARIATION IN WEIGHT OF DAIRY COWS
AND CALVES

Studies have been made a this station of the changes in woight of
dairy cows during pregnancy, during the three months following
calving, and immediately preceding and immerdiately following
calving; the relation betwsen size angd age of dam and size of calf ;
and growth of Holstein-Friesian heifers from birth to 2 years of age,

CHANGES IN WEIGHT OF COWS DURING PREGNANCY

To determine the influence of pregnancy upon the weight of cows
- in the Huntley herd, 53 cows were weighed on the date of serviee
and for two consecutive days of each month after conception until
the calf was dropped. They were also weighed for seven days previous
to calving, on the day of calving, and on the day after ¢ ving,

Table 20 gives the average weights of the cows at different periods,
The average age of these cows was 5 years 3 months. The average
weight of the calves at birth was 97 pounds.

TapLe 20.—Average weight of 53 cows during pregnancy

dwelelit] Weight at stated months during pregnancy— |iWeight | Weisht

on duta ugtime| 908
Ttem of sarv- of calv. ‘}?y
ice . ing | Biter
1 2 3 & li] ] i B 9 ving
Avernge weight, pounds...____| 1,150 1, 16211, 1771, 20111, 2241, 243 1, 29511, 335(1, 3821, 493 1,435 1,280
Average increase over weight ;
&l tiine of serviee, pounds & & 8 7 11| 145 185 o 273 P S
Per cent {ncrease orer weight
ot time ofservice.--__-_._-_-- ........ Lid| 2,34) 4. 43] 6,431 8, 83)12, 61/16. 0Rj20. 08)23. 73 HT
Per cent increase over previpus
menth___ I1.29\] 204 LOU 218 .53 2.0 344 mod)____[

The total average increase in weight from the date of service to the
date of calving was 285 pounds, of which 130 pounds was due to the
increase in body weight as indicated by the difference in the average
weight on the date after calving and the weight on the date of service.
The difference between 283 pounds and 130 pounds, or 155 pounds,
covers the weight of the calf, the placental membranes, and the
amniotic Huids. ~ Since the average weight of the calves was 97 pounds, .
the weight of the placenta and amniotic fluid was 58 pounds. In
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the case of a Jersey cow slaughtered by Eckles * just previous fo
parturition, the ammnjotic fluid weighed 32.7 pounds and the placents
18.3 pounds, a total of 51 pounds. The calculated weight of 38
pounds as the average weight of placenta and ammiotic fluid from the
53 Holstein-Friesian cows 1n this sfudy agrees quite closely with the
actnal weight obtained by Eckles when the difference m size of the
two breeds is considered.

With 38 pounds as the weight of the amniotic fluid and placenta
and 97 pounds as the average weight of the calves, the ratio of the
weight of the emniotic fluid and placenta to the weight of the fetus
at the end of gestation is I to 1.67.

Table 20 shows the average increase in weights of these 53 cows
during each month of pregnancy. It would be interesting to know
what part of this increase in weight is due at the various stages of preg-
nancy to the weight of the fetus, the placents, and the amniotic fluid.

Zaugemeister ® has compiled the actual weights of the human fetus
for ench month of its prenatal growth. Assuming that since the
period of gestation for persons and cattle is the same the relative
rate of growth of the human fetus and the bovine fetus would be the
same, Hervey,® by the use of Zangemeister’s figures, has caleulated
the weight of the bovine fetus by months from the average birth
weight of the verious breeds. His weights for the fetus of the Hol-
stein-Friesian breed are given in Table 21.

Tasre 21 —TFeight of Holstein-Friesian felus, by months

CMMonth  Weight " Mouth | Vieight | Month | Weight
: i ;
1

Pounds . . Pounds | " Pounds
1 (T T I O - N S 42 412
a L1360 i WS 5 1. 1R
3

Ly ] . 9 1 {

If these figures are correct, 70 per cent of the total growth of the
fetus, ns expressed by weight, is attained in the last one-third of the
gestation period. A few aetual weights of fetuses have been obtained
at the Beltsville station, and although they are too few in number to
offer any conclusive evidence, those for the early months of gestation
are even less than the weights given in Table 21.

It is probable that in the early months of gestation the amniotic
fluid is heavier than the fetus. Weights of the amniotic fluid have
been obtained in two cases at the Beltsville station. In the first case
a Jersev cow was killed on the ninety-second day after conception,
and the following weights were obtained:

0 1 TS pounds.. 0. 31
Fetul membranes_ | - e e do..__ 0.31
Ammniotiec Auid. - o o o e e —mme e do_... 219

In the second case a Holstein-Friesian cow was killed seven and
one-half months after conception. The fetus was malformed and
probably had not attained a normal growth. The weight of the
fetus was 28.75 pounds and that of the amniotic fluid 27.25 pounds.

1J]' ECFLES, C. H. THE NORMAL GROWTH OF DATRY CATTLE. Jfo. Apr. Exp. Sta. Resenrch Bul. 35, 20 p,,
ilus, 120,
1 EANGEMEISTEE, Y. DIE ALTEHSBESTIMMUNG DES FOTUS XNACHGRAPHIECUER MEIRODE. Ztschr.
Geburtsh. n. Gyoagkol. 69 1., 1911 } }

& HERVEY, G. W. LROWTH I¥ DAIRY CATTLE. [Unpublished menuscript.}
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These figures indicate that in thess 53 cows very little of the increase
in weight in the first half of the gestation period was due to the weight
of the fetus, tetal membrane, and amniotic fluid.

CHANGES IN WEIGHYT DURING THE FIRST THREE MONTHS AFTER CALVING

To determine the changes in weight for the first three months after
calving, 59 cows were weighed two days each week for 13 weeks. The
results are shown in Table 22.

TanLs 22—Changes tn weight of cows during the first three monihs after calving

Inerease | Increase
Average ; s Avarage
Ferlod i or Period ¥ or
WOIEEt | soorense l welght | sorrense

Pounds | Pounds

Waight before calving..______. Soventh weelr_ - 1210 +2
Weight first doy after calving b, || Bighth weok 1214 +1
First weeh. o oeeemi e L Minth weel. . I, 512 —2
Second weeall_ Tenth week_ _. 1, 21K +8
Third week._. Eleventh weelk. - 1,225 ]
Fourth week__ Twelfth weak___ _ 1,219 -1
Fifth week__._ i Thirbeenth week..___.__._.__. 52 43
Sixth week e L.

' The average weight of the 59 calves at birth was §5.2 pounds.

These data show that the cows lost body weight until the end of the
fifth week after calving. After that time there was very little change
in body weight. The greatest loss in weight occurred during the first
week after celving. '

CHANGES IN WEIGHT OF COWS IMMEDIATELY BEFORE AND AFTER CALYING, AND
RELATION OF SIZE OF DAMS TO WEIGHT OF CALVES

The changes in weights, immediately preceding and immediately
following caiving, of 79 cows grouped according to their ages are
shown in Table 23. The average weights of the calves for each group
are also shown.

Tavre 28.~—Changes in weight tmmediately before and after calving of cows growped
according lo age, also the average weights of calves from these groups

|
Average weight of cows of stated pges
Ttem Days E
- o = 8 years | Aver-
2vesrs | 3 years | 4 yeors | 5 years and over] sge

Pounds ; Pounds | Peunds | Feunds | Pounds | Pounds
Tefora celving M| L3L2 ) 1,385.1 ] 5,452, 4 | 1,400.7 | 1, 546.4 | 1,444 8
§)L,330.7 | L,389.8 ) L459.0 | 1,483.7 | L5530 | L M47.5
81,3426 | 1,388.4 1 1,450.9 | 1,488.7 | 1,550.0 { 1, 4d5.7
71,3426 | 1,330 1,452 1 | 1,488.0 | 1,555. 5 | 1,447.6
511,340.2 11,3044 | 14581 ' 1, 4826 | 1,550.8 | 1,446.6
SL340.7 P 139221 L4506 ) 1,451 1,550.6 | 1, 449.6
411,340.2 | 1,357.0 | 1,460.1 | 1,495.1 | 1,551.1 | 3,450, 8
311,354.0)1,300.8 1 1,466.1 | L4878 | 1,548.8 ] 1,452 1
201,367.8 11,4003 | L4030 L4084 | 1, 540.2] L, 4527
1) L,360.0]1L,4027 ) L4 1| 1,563.8 1 1,556, ( 1,460 3
Alter calviog. 171,196 | 1,250 6] 14,3023, 1,381 | 1,3v0.8 | 1,301.6
21L19RE 11,2245 1,008 2 1,5845.6 | 1,385.1 ) 1,290.0
31,1868 121914 1,298.4 | 1,317.9[ 1,370.0 | 1,2680. 8
4| L1874 | ,2181 | 1,280.8 ; 1,3%8.0 | 1,375.0 { 1,278. 5
54 LIM.3 |4, N3,3 | 52968 [ LapR.2 | 3, 368.1 {1,271, 7
61,687 ) L0041 1,245.0 | 1,326.4 | 1,3025 | 1,286, 1
71,1661 ) 1,2004 | L2620 1,321.6 | 1,353.0¢ { 1, 28L.0

Differences between first day before eslviog sod i
Tiest day after calving [ 1060, 4 1512 173.8, M7 1563 i68.7
Average birth weight of eadf___________________ 2.0 9,0 979 85.3 6.2 9.8
Number in esch group. e i1 4 '] 23 i

141 heifer calves averaged #1.1 pounds ot birth, and 38 bull calves averagad 98.7 pounds.




e

i
b i

DAIRY WORE AT HUNTLEY FIELD STATION, 1918-1927 27

The increase in weight from the tenth to the fixst day inimediately
preceding calving was fairly uniform throughout the age groups, the
average mcrease being 16 pounds. Thers was a greater uniformity,
hewever, in the decrease in weight from the first to the seventh da
izmediately following calving, the average decrease being 40 pounds
for the different age groups.

There appears to be no relationship between the loss of body weight
of the dams or the size of the calves at birth and the age of the dams.
The weights of the calves of the 4-year-old dams are somewhat higher
than those of dams at other ages; but this is due in part, at least, to
the fact that of the 14 calves in this group 8 were bulls, with an average
weight of 102.4 pounds, and only 6 were heifers, with an average
~ weight of 92 pounds. ‘The average weights of the calves from dams
of all other ages are remarkably uniform.

RELATION OF SIZE OF DAM TC SIZE OF CALF AT BIETH

The average birth weights of 89 calves, 47 of which were heifers and
42 were bulls, are given 1n Table 24,

TanLE 24.~—Relation of size of dam io size of calf at birth

Heifer calves Bull calves
Welght groep of dams
Number | ATESEE | Number | A7erage
in gronp weight | ETOUD [ roiaht
DPounds Pounds Pounds
800 to B9, 1 83 3 89
1,000 to 1,004 7 & § a1
1,100 to 1,109, 6 8% 7 a3
1,200 to 1,200 _ 13 o2 B 95 .
1,300 Lo 1,399 10 03 9 1001
1,400 to 1,495 _ 1] 1 5 103
1,500 o 1,599 ! 1 a0 4 %
L

|

The average birth weight of all the heifer calves was 90.2 pounds and
of all the bull calves 97.8. '

In Table 24 the dams are grouped according to weights without
regurd to their ages. Although the numbers in some of the groups are
so small as to make the results of doubtful value, there appears to be
a gradual increase in the size of both heifer and bull calves us the dams
increase in size up to 1,500 pounds. In the group of dsms weighin
more than 1,500 pounds there is a decrease in size of both heifer an
bull calves; however, the number in this group is so small that the
decrease shown may not be significant.

GROWTH OF HOLSTEIN.FRIESIAN HEIFERS FROM BIRTH TO 2 YEARS OF AGE

The average weights of Holstein-Friesian heifers at the Huntley
station, by months, from birth to 2 years of age are shown in Table 25.
For comparison, average weights are shown of animals grown at the
Bureau of Dairy Industry Experiment Stations at Ardmore, 5. Dak.,
ind et Beltsville, Md., ‘and of heifers grown at the University of

fissouri.
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TaBLE 28-—Average weights -of Holsteln-Friesian heifers ot the Huntley stalion by
months from birtk 1o 2 ‘fears of t,.,?e, compared with average weights of Holstein-
Ar 8.

Friesian heifers at the Ardmore, S. Dak., and Bellgville, Md., stalions end ol 1he
University of Missouri - : :

Tuiver-

Euntley, | Ardmores Balts- Bty of
A Mont., |8 Dnk. [ ville, tMissouci?

£ 16 17 Md.,3 27 | (normal
Amiraels 2 b opnimals | animals (ratlon), 23

. anbmaly

FPounds | Payndr | Pounds | Pounds
Rirth. .. - £0.8 .2 v
Imonth el —— 126.0 132 12L3 121
2 months I 1744 184 164.6 167
3 IOnb S e o ciimmeasmascommamssinmssemmemsmmeas=ea————] Z36.5 234 197. 2 200
T T : 2035 24 262.8 240
& ontl WL 342 J02. 8 02
6 uyontl 4249 40 3, 2 M
7 mont} 487, & 440 A0, & 380
B otk 543.5 485 400.2 425
4 mont 0, 2 616 508, 6 462
10 months. . 833, 6 537 552, B 51
11 months G842 S 588.1 520
1% months, 732 Sl 126.9 568
11 manths. TG T 028 1117 %1] 5§74
14 months 786. 0 050 708.1 5
14 months..... BUT. 4 080 746, ¢ 412
1 xaonths.... B4l. 6 kitrd 769 843
Y INONLNS. e e iiiimmem s smmummmmsmacar————— - 809, & Tau 812.0 il
LI L1 9. 7 752 £, 8 085
I OB, e ————————— 434, 0 87 £80,4 14
20 months.. 4. 3 824 9120 Ta0
21 months. {80, § 860 3. § 77
222 momths. 1,063 Hik B2, 4 T
23 months 1, D48 5 M4 ] 1,005.7 824
M4 menths. -  Cememmmmsia=memmesmemmassmme——— , U708 s | 1,0580.5 841

1 Gnly 0 pnimnals wers used from the nioeteanth to the bwenty-fourth month.

+ Wolghts for Ardmore, 8, Dak,, and Beltsville, Md., from the following poblleation: Jowg, X, B,
EELag, ¥, L., Russewr, E. 2., BMgpEERD, I, B,, BUart, 12, and GRAvEs, K. }t. WOy OF THE UNITED
isl']rne:a BRY-LAND FIELD STATION, ARDMOKE, 8. DAK., M2 TO 1025, TF. 8, Dept. Agr. Tech, Bul, 17, 8 p.,

us, 1897,

3 hilssour] weights from Ecuwces, C. H.  Op. cit, (The Missouri normal is the average of both light
and liperal rations.)

The animals at Huntley were grown under different feeding condi-
tions from those at the other stations. They were fed skim milk
until 9 months of age, and during that period they received grain
and alfalfe hay. After the ninth month they received only alfaifs
hey and corn silage. They were also on pasture about two months
during their second year. There was not sufficient pasture for the
.entire herd except during the flush period in the early part of the
pasture season. The heifers at the Ardmore and Beltsville stations
were taken off skim milk at the end of the sixth month but received
grain, slfalfa hay, and corn silage until they were 2 years old.

Tt will be noted that at 24 months of age the Huntley heifers
weighed 14.3 pounds more than the Beltsville heifers and 97.8 pounds
maore than the Ardmore heifers. .

'The net gains of the heifers at the Ardmore, Beltsville, and Huntley
stations, 1y 6-month periods, are shown in Table 26. The second
6-month period, duriig which the feeding at Huntley was changed,
is divided into two periods of three months eech.
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TanLe 26.—Nel gains of heifers by 6-monih periods ol the Ardmore, Beliswille, and
Huyniley sialions

: 1
Period i Ardmara Delisvillp| ITentiey
i

Pounds l Pounda | Pounds
First six months ———— - g 28% 338
Sevond six monils, T to 9 months 1121 146 165

Second stx months, 10 to 12 months, o R 5l 190 12
Phird slY monEES. oo e e mmmn oo mm———— - 162 213 184
Fourth six months H

a3 l a7 1G5

For some unknown reason, during the first six months the Huntley
heifers made the largest gains of any of the heifers. During the first
half of the second six months, when the Huntley heifers were still
receiving skim milk, they confinued to male the largest gains and
even continued to do so during the latter half of this period, after
both skim milk and grain had been removed from their ration. Dur-
ing the third and fourth 6-month period their gains fell somewhat
behind those of the Beltsville heifers, and in the last period they
were gaining less rapidly then the Ardmore heifers.

The data indicate that if alfalfs bay and corn silage of good quality
are available, heifers can meke satisfactory geins after the ninth
month without grain.

Some heifers at the Huntley station are receiving skim milk uutil
3 years of age, tc determine whether the rapidity of gain obtained in
the first six months can be continued to 2 vears of age. Four heifers
on the continued skim-milk ration have reached the nineteenth
month with an average of 985 pounds, which is en increase of 49
pounds over the average for all heifers at Huntley at that age.

BREEDING EXPERIMENTS

The breeding experiment at the Huntley stefion is the same as
that carried on at the other field stations of the bureau, namely,
the building up of a herd that will be homozygous or pure in 1t8
inheritence for high milk and butterfat production. It is expected
that this will be accomplished by the continued use, for generation
after generation, of sires that have proved through their daughters
that they have the inheritance that will enable them to transmit high
producing ability to all their offspring. This project was outlined
on the theory that sires whose daughters are uniformly high producers
and have greater producing capacity than their dams are%omozygous
for the hereditary factors that determine high-producing capaecity,
and that if such sires were used for five or six generations a herd
would be obtained which would be pure in its inheritance for this
_ character. After this time, s long as proved sires are used every son
and every daughter may be depended upor to transmit uniformly bigh
production, and in addition, in the case of the females, become high
producers themselves.

THE FOUNDATION HERD

The foundation herd of registered Holstein-Friesian cattle was
established at Huntley in the spring of 1918, when a carload of females
was shipped from the Beltsville (Md.) Experiment Farm. Most of
the animals were daughters and granddaughters of the two good sires
Johan Woodcrest Lad 52145 and his son, Johan Woodcrest Lad
11th 103987. Two very high producing cows, however, were not
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related to these sires. Ore, 8 Maryland-bred cow, named Korndyke
Badie Vale Rag Apple 244732, a granddaughter of King of the Pontiacs,
made the three })ollowing high production records at Huntley: 486
pounds of butterfat on roughage alone at 6 years 8 months, 523
pounds of butteriat on a full gram ration at 5 years, and 626 pounds
of butterint on & limited grain ration at 8 vears 11 months of age.
Her picture may be seen among the dams mated to Mapleside King
Paul (Fig. 6). At 14 vears of age this cow is still breeding an
producing well,

The other high-producing cow was Pledge Pietie De Kol 250627,
& Michigan-bred great-granddaughter of De Kol 2d s Butter Boy 3d.
As cow 218, her production records are discussed in some detail in
connection with Table 14. This cow dropped a heifer ealf in August,
1927, and was slaughtered January, 1928, at a little more than 14
years of age. She was the only positive reactor to the ageiutination
test for abortion in the Huntley herd. In November, 1927, the
month in which she became 14 years of sge, she was producing from
45 to 50 pounds of milk per day. Her total production for that month
was 1,448 pounds of milk and 42.73 pounds of butterfat. She
aborted calves in 1919 and 1920 after going to the Huntley station,
but thereafter was a regular breeder.

Another bigh-producing cow ineluded in the shipment from Belts-
ville was Helen Uilkje Calamity 145857, & daughter of Johan Wood-
crest Lad, At the age of 8 years 3 months she made a record of 470
pounds of butterfat on roughage alone. At g years 11 months she
meade & record of 25,499 pounds of milk and 823 pounds of butterfat
on @ full grain ration. She dropped her last calf when just past her
fifteenth birthday and produced during the following year 13,622
pounds of millk and 429.8 pounds of butterfat. Her picture is shown
in Figure 8.

In 1920 a few granddaughters of King Segis Poutize Count and

granddaughter of Sir Pietertje Ormsby Mercedes were added to the
foundation herd.

SIRES USED IN THE HUNTLEY BREEDING PROJECT

At the time the project was started no money was available for the
purchase of a proved sire. About two yenrs prior to this time the
Holstein cow Calamity Wayne Pauline 2d 137625 had been purchased
and put on official test at the Beltsville station. She made a yearly
record of 22,547 pounds of milk and 835 pounds of butterfat. The
dam_of this cow made & yearly record of 723 pounds of butterfar.
In view of these good records, it was decided to purchase the son of
Calumity Wayne Pauline 2d. ~ This bull, Mapleside King Prul. was
then in servicein a smallherd in Michigan. At that time his daughters
were not more than 5 or 6 months oid. Before being brought to
Huntley this bull had sired one or two red and white calves and
therefore cerried the recessive factor for red and white, Apparently
the Huntlev foundation females to which he was mated were fnirly
pure for black and white, since only one red and white calf has beon
sired by him at Huntley. However s part of bis offspring must have
received the hereditary factor for red and white. Evidently Friend
Ona Hartog Korndyke 277648, the sire that was used for some time
on the daughters of Mapleside King Paul, did not carry the factor
for red and white, since no red and white animals resulted {rom these
matings. The next sire used, Pride of the Bess Burkes, apparently
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carricd the [aeter for red and white becanse one of the twin heifer
enbves <ired by hine was red and white and the other black and white.
The dum of these twine was Duchess Korndyke Corby tlig. 3), a
danehiter of Maploside King Paul. Here are unlike twins, no more
closely related than ordinary Tull sisters would e, The red and white
twin reevived the inheritance for red and white from both ol its black
and white parents.  The black and white twin may be pure in its
inheritanee for hluek and white, or it may be heterozyoous (mixed)
and transimit red to halt of s ollspring.

Adthoueh the transmitting ability for milk and butterfat produc-
tion of Mapleside King Paul was unknown when he was {irst used at
Huntley, the production records of his daughters, made under con-
ditions camparable with those of their dams, have shown that this

Fioowr oo bt Kopnelvhe Capby ses

a ddaghiter of Mapleside Kigg Pasl, with twin
et sun e e 1 Prede of the Bees Borkes, e Betfer ad the lelt o rod amd white, the oue

bt tachd s Vs alel winte

ball i< very nearly pure in his inberitance lor tae Tactors guverning o
Fairiy hizh level of production.

in all the herds operated by the Burcau of Dairy Tadustey in ils
breedine tnvestieativoal work, each genoration of animals s testod
for producing capacity,  Every effort is made to keep the conditions
under which the tests are made as aearly ddentieal a3 possible. A$
notiey, the test eaws are milked three times a dav, are kept in
<tanchions. aud during the pasture season are pastured with the
o=t of the herd,  In spite of the efforts to make all conditions of the
test< eomparable, sowe nequalitios, sueh az temporary indisposition
of the ammal, arise.  In the ease of Mapleside King Paul's three
danerbtor< that foll below their das in production when compared
on o mature ba<iz, one had trounble with her teeth doring thie fest,
one. an inhred Jaueghter, was slow in developing, and one was not in
ool health, 14 s thenght that adl thiree are eapable of larger pre wlue-
tion than was shown in thedr tiest test,
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The complete records of the 17 daughters of Mapleside King Paul
and of their dams are shown in Table 27.

TaBLe 27.—Production records of registered daughters and of dema of doughlers of
Mapleside King Paul 181088 -

{5ira, Jobonoa Korndyke of Mapleside 143030, Dam, {Jn'lamity Wayne Pauline 2d 137625 (22,547 hounds of
milk; 855.4 pounds of butterfat ot § yenrs)]

Daughters Dams

i : .
Age Butierint Age Butteriat
No. | - -~
! i Milk e | ;]ru}ﬁ— : I Milic P } l('.‘ngdcw
lan Gt atedto: - er 1 ated to
{ Years Alontbs, b comt ii:\.ctunlimm_ur_ Years Monthsy cent ; el gt
! v : fey
! } ’ ] ! I
1 ] M B
Pounds ! Poundy, Ponnds: Poundy, Pornds| Pounds
] 01162621 3.21] 626 5733 4 11586 3.25| 58.6) a70.0
4 219080 | 31 WLE! 6.2 i 51 7301 3.16| 28| =53
3, 8116857 320 H5.2l g8l 6 113 18,3467 3.29) MG.B| 5968
ey 2{14,155 ] L8 501.3| S8%S 1 D13,B38 1 352 487.0] U5
2 7115171 3.43! 5187 64R4 3 471290 417 s0.0| o2z
2] 8|57} B, 5855 6605 El 013,486 ¢ 3.61] 530.0| 637.4
2} 418,981 [ 362! 483 6eaz 5 414,158 ) 34| 430.5| 4438
2 B &83) 6;mul Y| B WHi, 080 38 6260 0260
3 213,302, 3.57) 5250 6154 3 1112805 3.68) 47L6| 5546
3] 4| 16,641 ¢ 3.40 ¢ 5814 o847 4 2 4,100 3.90( 550.6| G052
el Ty BXq 4| BED[ 8| a1 M I mes| s
2 VIILSE ) 4021 5844 T30.5 8 L 17,081 1 368 620.0] G20.0
z| mwligis | s4e| 3847 48n0 5 4 4,150, ! 420.4] 4438
¥ TiM28 ] 3ea) a2 ewmr| 3 1 17805 B68| 47L.6] 5h.c
3 Q14,680 [ 411} 6004 7080 o 0 4,563 345 403.9| 4in4d
3 0150671 S.43) 50LG| SEW S U 0N G480 3| e 1] B2
2! 011,37 | 3.81] HI.8| 5523 4 2 19,0300 211) s01.8( 60,2
8 0 ) [ . N

Avernge f ... _ L1 R - B4 6

Inerensy of donghters overdows. .| 555 : B

Per ceut ineronss i &5 I ; '

th‘ 12 doughters exceeded dams in guantity of hutterfet calculated to maturity, and 1 produced practleally
B BnIe,

Table 27 shows *hat the daughters average 55.5 pounds more
butterfat than their dams. . Ten show an increase in per cent of butter-
fat over that of their dams, and seven show a decrease. The average
mcrease, however, is less than 0.2 per cent. This is a good illustration
of the fallacy of attempting to increase materially the percentage of
butterfat of a breed, which by inheritance is fixed at & fairly constant
point, by the selection of a bull from & dam that has a high per cent
of butterfat. It would appear that the only method of fixing the
inheritance for a high per cent of butterfat is to use for several
generations sires that have inherited & high per cent of butterfat from
both their sires and their dams, or in other words, sires that are pure
or homozygous for a high per cent of butterfat,

The dam of Mapleside King Paul (Calamity Wayne Pauline 2d)
made an official record of a little less than 3.8 per cent of butterfat.
Her dam had & record of 4.48 per cent of butterfat. It is not known,
however, that 4.48 per cent was the inherited per cent of butterfat
that Calamity Wayne Pauline 2d received from her dam, nor is the
per cent of butterfat known that Mapleside King Paul inherited
through his sire. Then, too, the dams to which Mapleside King Paul
was mated had an inheritance for por cent of butterfat to pass on to
their daughters in addition t¢ the inheritance which they received
from the sire. When it is considered that the great majority of the

‘ animais of the Holstein-Friesian breed have an inheritance for Jess
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than 3.5 per cent of butterfat; the influence on their granddaughters
of one of two animals with a high test is likely to be slight.

A comparison of the photographs of the daughters of Mapleside
Kiug Paul with those of their dams (figs. 4 to 8) show that he was
dominent in transmitting color markings. The broad band of white
the entire length of the head shows in all but two of the daughters.
These two daughters are the only ones that do not show an increase
in the area of white as compared with their dams. The sire himself
was mostly white, zs were also his dam and his full sister. His
dauchters for the most part have udders that are held up more closely
to the body than the udders of the dams, though this mey be due in
part to the difference in age. As heifers, many of his daughters were
sloping in the rump, bub as they grew older most of them became
more nearly straight. His daughters show quite a marked resem-
blance to one another, though all but one are classed as outbred, none
of them having sny common ancestry through the sire and the dem
in the frst four ancestral generations. Double Duchess Hetty
Walker (fig. 8) is an inbred, the result of & daughter being bred back
to her sire.

Mapleside King Paul is almost 13 years old and at this age is still
in active service at the Ardmore (3. Dalk.} Field Station,

The sire selected to use on the dauchters of Mapleside King Paul
was Friend Ona Hartog Korndyke 277648, bred by the Bureau of
Dairy Industry at the Ardmore Field Station. His sire was Meadow
Holm Ona Pontiac Hartog 189413, and his dam was Sadie Korndyke
Albine 270937, with a production of 16,928 pounds of milk and 528
pounds of butterfat at 7 years of age. This bull as a yearling was
pinced with & dairyman on the Huntley project to be tested out in a
grade herd, Teble 28 shows the comparative records of his first 11
grade daughters and their dams.

Tanue 28.—Production records of grade daughters and of dawms of daughiers of
FPriend Ona Haorleg Korndylbe 277648, lesled uwnder farm conditions; records
calculated (o moturity

Daughtors Duams
Butterfut i Butterfat
- Yearly _ - Yenrly: e
Ke. records] MK Per records | Milk Per
cunt ’_Pounds ! cent [Founds
i
‘Number| Ponnds Numbr:r; Pounds

.. 21 312.5758.5 | 3.83 | 4p2.02 5 10,9523 13,70 1 414. 48

2 12,196.7 1 3.73 | 454. 50 5310,032.3 | 3.79 | 41440

4 11, 484.5 | 9.59 { 40518 3 4f, 508,21 3,36 | 388564

1 §,243.2 | 3.83 { 358.70 ¢ | 1%, 485.5 [4.10 | 387 45

4] 31512561 3.46 | 5ZLTB 41 14,467.06 | &.18 400, 80

1} 14, 40.8 | 3.72 | 50.66 2] T066.4 ] 68| 28213

1 §, 822,51 3.74 | 367,11 4 8 5110 | 3.86 1 32000

3| W 0lLE 1 378 | 39688 3! pamy | 364 330, 02

1112, 442.0 | 2.7 | 460.66 40 87141382 LM

1] 31,8355 | .64 | 48080 413,546 .00 ) 42563

2] 30,0048 | 3.49 1 36245 1] 0,468.48 ) 3.48 | 326 41

AT i rmaermac—immasaoas I5,%32, 7§ 3.68 | 432.72 16,800,6 § 3.04 ) 375.53
Incresse or decrense of doughters over dams 3| LMZE| (14| 84512
Por cent increpsq or decresse ... .. ) 10,78 | 3,85 1 bLUG

t§ dunphiers excended dams in milk, 10 donghters exceeded doms fn butlerfot, and & doughters
axceeded duwms in por vent of butter{nt.
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Mapleside King Daut IBLOZ3

Give:- dohanna Korndykz of Muplamde .
DAUGHT EDS‘ Dam:- Calamsbr Wayne Reoline 2nd 137625 DANS

Dnchegc Sadie Jchcn Walker 53.3 Ufﬁ Gadie Aojie Wolker 365575
152621k w.]k. 52]53 huﬂerﬁ:i af Syre Orew lﬁﬂdolb‘: mille, S1B.85 e boklerft ot 4yrs. tmo

" Dochese Hefly Walker 633,07 Fiefty Walter 365,574 loihed face dallyl
19030 lbs il 5060 be buer i o syos 7301l . 23070l e oty S

‘-_q.i .
‘_:"'m‘,-\

Yochars Jet%#r Weler Ulke AO3, ez2 Coianing Walker Helen 54062
15.88 The milk, S47 32 b poten Boi D greBese L BT Yog tutk. 406 Ibe butterfat of Syrs Omos:

FiGURE 4.—Mapleside King [*aut and three of bis deughters witl their dams




DAIRY WORK AT HUNTLEY FIELD STATION, 19181927 35

'~ -: DAUGHTER® o DAME

Dochm ez Diebe 750,730

13,!55]1;:1:&50]301&%&} dﬁyn2m 13.8381]mm13k.487021!:e boberdt d TyrGoos

Duche.w Corol Bess plzhz 750735 Carol Gefie Ponhiac 45055? -
15.517 Tbe. mlk: 53555 Ibe buHerfai at 2.30'9 Bonos 15 435 lbe. mﬂk. 5590 Ibn l)Ui'hl’ﬁ}‘ af Sgrnﬂmoa

Duchess Nina Walker 75 741 Nine Ccﬂanﬂw Welker 251500
137811be. mﬂ'k.49830 Ibo.butlerfat ot Pyrs &mos. 14,154 e mik: 43048bs bufterfdta S yre. 4 mow.

Ficuke 5.—Four daughters of Mapleside King Paul with their dams
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DAUGHTEDD DANQ

" Ducheos Qa.e Kcrncl ke 764141 Korndyke Sade \«axepag{tx '9944732
16578 el c2605 ]bal:ui'}-»rH p eﬁeam 17031 Tbs . 626,06 b b o Byraloen

. . I gt N * -
Duchese Harrlz! Ormhy 7?7.380 Ormehy Homef;fead Laurs _402?3 .
13592 lbe, milk; 525591139&”21'{& ol 3yr9 Eror 12805t milk, 47150 Ibe buberfsf of 5y9 lmo.

R .
B e T L Yl el

Ducheae Orm:;hy Mercc&es‘ Pel 844630 C‘rmeh}’ Mnr..,cde: of Qivoler 373, 522
16,641 tbs milk; 58142 he butierfaf af yve 4moe 14110 lbe milk: 55060 ths bulferfol o 4yre 2mos,

Ucbe arxi Heiz 4-.5' Co.anihs Walker Helen 540 520 .
14,71} ibe wilk; 47 7551be bflerfat ol EyraTmos 14,877 lbe milk, 4060 ibs butierfl ot 3yre.0moe

Fiorre §.—Four daugbters of Mapleside King Paub with their dams
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DAUGHTERS DAMS

Dotble Dochoge “Gedie Vils 218N Duchess Ponk Komdl ke Prline 550134
14689 Lbe milk 5024 b batberfal a’r3q:9 Ormos 14863 e ik 5930 bs batterbh 42ye 0mos.

Hucheee Korndyke Corly 883925 Korndyhe e Rap Apple 244,732
14.54.5 Ibe. milk; 38438 bw betlerfot of gqggmg l( 03} b uﬂk 52596 the buﬂer{'a!d’rayrs lmoa.

Docbess Nos Coloofbe Walker894045 Nina Colonths Wolker 251,500
172l il 38432159 bobeh ?_)nt;- los 4154Bs il 430. &&a Luﬂzy{d o yra .

Du'-hege Leura Crmgb B4s04] hOrr;‘ghy Hermostead Laura 540223
14,238 lbe etk SPR 5 hs beMerlt of 2yva Troes 12,805 1bs milke, 47159 s buflertt al3yrelmo

Figere T,—Four daughters of Mapleside Eing Paul with Lheir dams
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DAUGHTERS DAMS

A L

Heen lyn e Calamay 13585
27 vz butteddd of Jursiimee

SR L TAT

stry Wamer 537074
L Lrrabterst 4 vpe Zhece

e
ST G e R T e ey e g 4 -7

Frorer > Twaabanataters of Monlewls Kine Paut witl their dams
These grade daughiters of Friend Ona 1

artog Iorndyle averaged
10,733 pounds of mille and 432

pounds of butterfat in one year, an
nerease vl 1,142 pounds of milk and 56 pounds of butterfat over the ;
production of their dans. There i alwavs sonme difliculty in judeinge :
the transmitting ability ol a sire from the records of his daughters in a
grade herd when these records are made undor farm conditions, The
general practice of Tamers in the Thuntlev district is to Teed alfalfa
Ty durtng the winter and pasture in the summer. Very fow feed
stlagre o grain, It s a question whether o sire whose daughters
average 57 ponds amore butterfat than their dams, which average
A7 peunds, under the feeding conditions deseribed above and on
twice-a-duy milking, will have the capacity o inerease the production
records of dams averaging 640 pounds of hutterfat, when fed a anod
grain rition in addition to alfalfa hay and silage and milked three
tirmes a day, It has been assumed, in this breeding work, that when
a =ire’s grade duuehicrs were outstandinedy better than their duns it
showed clearly that he had an inheritanee for transmitting hich
production, and when mated with dams with ligher records would
sire duushters better than their dams. O course, this is somewhat
problematical,

Friend Ona Hurtor Korndyke now has five daughiers that are out

H

ol dams in the Huntley hend, tested under ihe
deseribed,  The reeards of these daughters an
are given in Table 200 e will be noted that oy

conditions previousiy
d those of their dams
r daughters are higher

than their dams in per cent of hutterfat,
are culenlated o mutarity four daugzhters

and fhat when the records
are better than their dams

in butterfat production,
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TanLE 29.—Production records of regisiered daughiers and of dams of daughiers of
Friend One Hartog Korndyke

! Daughiers Dams
Azo Butterint Ags Tuiterfat
No. _— .
{ Milk » (i?al::i:- Al P, ' (‘i}at.l'gg-
b or i ut . ar | a
:an Afonths cent - Actual} (Vs Yenrs|Months cent Achal $o mae
; : ! turity i turity
¥
i i
Pounds Pounds Poundy !Pounda 'Pounds | Pounds
) 2 5. i2.300; 3.70; 4026 Clil a 1: 128061 3.48 b 4716 54.8
-, 2 & 14,185 4521 SAL1 | GELT 8 1L 17,081 | 3.68  625.0 G0
F: SR L 9111,633 ¢ 3,581 414,211 5M.2 2 107 14,863 | .32, 463.9 $17. 4
L T 2 50 L5053 45, 5306 TO0R.4 4 15,000 | 11 ) 554 £5.2
LS 2 G LW 0 378! BML.T 6384 3 20 55,106 | 8L ] S6L3 580.5
AVEIIEO . ccm cmmeoca e m—— ‘ogra: ! E ! W5
] i ]

t It is believed that this i¢ not o fulr test of this cow’s producing ability becausa she was not in good health
during the (ime the record was mude.

The five grade daughters shown in Figures 9 and 10 are similar in
appearance to their dams, though the daughters have better-shaped
udders. Attention should be called to the fact that all of these grade
dsughters are outbred. This is also true of the five purebred daugh-
ters shown in Figures 11 and 12 though one of these has some com-
mon ancestry through both sire znd dam in the fifth ancestral
generation.

The third sire is Pride of the Bess Burkes 294574 (fig, 13), sired by
Pietertje Ormsby Mercedes 41st 132723 and out of Bess Ormsby
Fytje 276357, with a production of 14,597 pounds of milk and 511
pounds of butterfat at 4 years 10 months of age. This sive has 21
deughters which average yearly 669 pounds of butterfat when the
records are calculated to maturity. Seventeen of these daughtiers are
out of dams with yearly records. The 17 daughters average 689.2
pounds of butterfat, calculated to a mature basis, and their dams
average 592.3 pounds of butterfat. These records were made in the
herd of the South Dakota State School and Home, Redfield, where
Pride of the Bess Burkes was in service until taken to Huntley. IHe
was in service at Huntley & little less than a year, when it was decided
to move him to the Beltsville (Md.) Experiment Farm.

The fourth sire, Varsity Derby Allen 256012 (fig. 14), & 9-year-old
bull, was bred by the Umiversity of Nebraska and used for & number
of years at the Valentine Experiment Station of that State. He was
sired by King Derby Lincoln 153017, a sire that has nine daughters
with yearly records averaging 23,142 pounds of milk and 814 pounds of
butterfat. The dam of Varsity Derby Lincoln was Allle Lincoln
178368, with a yearly record of 22,160 pounds of milk and 846 pounds
of butterfat.

The records of 15 daughters sired by Varsity Derby Allen in the
Valentine station herd average 10,578 pounds of milk and 405 pounds
of butterfat per year. These daughters were milked twice a day and
fed grain at the rate of 1 pound to 334 pounds of milk in addition to
alfalfa hay and corn silage, and pasture in the summer. The records
of the dams average 8,176 pounds of milk and 287 pounds of butter-
fat per year. Thisis an increase for the daughters of 2,402 pounds of
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I-'EIEND IJNA HARTOG KDPHUYKE 277648

Sice-Mesdon Helm Ora Forlise Eartag 89453
Dam- Sadie Komque.A'lbino 270937

DAUGHTERS DAMS

~ Balis Ona T iy Matilda
15125 Lbs milke 5237 Ibs butterfat 14467 lbs milk 460 8 1be huttecfst

12196 b il T e bl 0952 s il 4\ 41bs butterfat

Lela
12575 ibsmdle 452 lbs butterdat 10932 1bs milk: 41 4 4ibs. bu’&e:{a‘c

Fiovne 8.—Frieod Ons Jlurtog Korndyks 2r7043 wind thres grade deupblers with theic dams
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Lotine ( 10months record

12148 lhs milk:  412.4 tbe. bulterlat

) ; LS -
10093 ibs.miik 1 352.6 |be butterfat 9369 bs mitk: 326.4 lhe bulterfat

FigrRe 10.—1wo grode daughters of Friend Ona Hartog Koredyke wilh their dams

milk and 118 pounds of butterfat. All but one of the 15 daughters
are botter than their dams, and in this one case the dam has only o
slightly better record than her daughter. When the records of
daughters and dams are caleulated to a mature basis, the average
yearly butterfat production of the daughters is 473.8 pounds and that
of the dams 328.G pounds, an average increase of 145.2 pounds.

Here again, as in the case of the grade daughters of Friend Ona
Hartog Iforndyke, the guestion may be raised as to what this sire
will do when mated to dams with higher records in & herd where the
cows are kept under more favorable conditions. It is believed that
the marked increase in production of the daughters of Varsity Derby
Allen over that of their dams indicated that daughters sired by him
in the Huntley herd will be fully up to the production level of their
dams. Even though the hereditary level for producing capacity
which this bull transmits should prove to be not quite so high as that
of Mapleside King Paul and Pride of the Bess Burkes, the performance
of his daughters shows that he can not greatly lower the hereditary
level of the offspring that he will sire in the Huntley herd. Thus
the object of the breeding project—the breeding of a herd that will
be pure in its inheritance for a high level of production—can not be
greatly impaired by his use.

PROYING OF YOUNG BULLS

To prove the transmitting ability for high milk and butterfat
production, the hulls born in the Huntley herd are placed with dairy
farmers on the Huntley Reclamation Project and in near-by territory.
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Countess Ona Ormaby Piebe Laura 1006264 Ormsby Homestead Laura 540223
12319 Ibs milki462G ths bulterfst o 2urs S mos. 12805 s milki 4716 Los bolk

et at Bqes. L.

RN

Couless O .. omdq o 54772 Kornduke Sa ls“'f.a.'lé ]éa.g;e&p'pla 24473)

14455 the milk: 526.) the brtterfat & 2qrs. Bmes. [703] e mill 6260 lbs btz fat &t &.ps. limos.

¥

Duchess Sydie Komduke 1025953 Duchess Podize Korndgks Pratine 530134
11633 1bs. mills 416.2 1bs bitterfat ot 2yjre Imes. 18486 1be milk: 62327 Ihs hfterfit 2t Guyrs. Hmos

“_—~a|..-_.u. Lor <

i L
0. f

Friend Duchess Helfy Walker 1025356 Duchess Hety Walker .
15355 lbs. wilh:530.6 tbs bufterlat of 2yes. Smos 19030 the milki58] 6 Lhs butkerfil dtdaes 2mos.

Fisure 1l.—Four nrrebred daughrers of Friend Coa Harcop Korndyke with their doms
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T DAUGHTER ___ ___ DAM

¥ T L

Friend Duchess Inez Pishe 1062713 Duchess Inez Piebe 750739
13635 s mills 5267 be budterfit ot 2urs Bmos. (3155 thamitks SO0L3 s budletat ol Suyrs Zmos,

FicuUse 12.—0ne purebred dunphter of Friend Ona Harteg Korndyke and her dam

The farmers agree to keep records of the production of the daughters
of these bulls and of the production of the dams of these daughters.
Tt is intended, in this work, to remove all sires as soon as they have
been proved. Bulls that prove to be exceptionally prepotent for high
production sre used in the experimental breeding work or by State
agricultural colleges that cooperate with the Bureau of Dairy Tndustry
in dairy-cattle breeding projects. Bulls proving to be puor or only
moderately good are slaughtered.

FIcORE 14.—Pride of the Besy Burkes 264574

Thirty-six bulls from the Huntley station are in the process of being
proved. They are being used in the herds belonging to 61 farmers,
totaling 601 cows. These bulls have sired 423 daughters, 130 of which
are being tested, and 293 will be tested when they come into milk,

The great majority of these animals are being tested through dairy-
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herd-improvement associations. These farms are personelly visited
several times & yesr and observations made on the development of
the animals.

When the work wes started several years apo many of these herds
consisted of common serub cows of no particular breed. Al the herds
now have the agﬁgearance of high-grade Holstein-Friesians, In
addition to providing valuable experimental data for the breeding
project, this work has been the mesans of greatly iraproving the pro-
ducing capacity of the cooperaiors’ herds.

Stxteen sires born at the Huntley station now have one or more
daughters that have completed one lactation period in farmers’ herds.
These daughters totel 94. Their average yewrly production when
caiculated to a mature basis is 10,565 pounds of millk and 385.09 peunds
of butterfat, as compared with 8,871 pounds ¢f milk and 318.25 pounds

Ficeae 4.—Vursity Derby Allen 256018

of butterfat for their dams, an average increase of 1,694 pounds of millg
and 66.8 pounds of butterfat. At 44 cents per pound for butterfat
and 40 cents per hundred pounds for skim milk, the value for the
inereased product in one year would be $35.43 per cow.

The average production records of the daughters end the dams of
these daughters of all sives having one or more daughters with & com-
pleted lactation period are shown in Table 30, Attention is again
called to the fact that these records were made almost entirely on
pasture and alfalfa hay. Very few of the farmers have silos or feed
grain. Six of the bulls listed have been slaughtered because of
physicnl defects or because their daughters were not malking sufficient
increases to warrant their use in breeding experiments. It will be
noted that only 2 of these 16 sires have daughters that show a
decreage in their average bhutterfat production over that of their dams.
Sires H-107, H-108, YI-111, H-112, H-113, H-114, H-115, H-117,
and H-120 ure all sons of Mapleside King Paul, whose breeding,and
the production records of whose daughters, have already heen discussed.




DAIRY WORX AT HUNTLEY FIELD STATION, 1918-1927 45

TanLe 30.—Average production records of daughlers and of damy of daughiers of
all sires having one or more firsi-generation doughiers

Gecesass of
BCTBASH O
! Daunghters Dams dnughtots over
. RINS
Hire Wo. *(‘ows
i et Butieriat el Butterfat
| Cearty enrly , _
ree- | DIk 7 ree- | MMilk iy [Butter
ords * B ert i!’ounds ords } E'Ef;i Pounds|
No. | No Pounds | No. | Pounds Pannds | Pounds
b 5 1,248 306 48210 g1 %,737.8 (3,73 §383.11 | 1,20 38,19
] 12| 16,478, 5 ) 3.85 § 4083 15| 9,438, 3.55 | 3471 a7 4. 63
11 P WERLT G ] 70 )T G,918.2 | 3.82 | 26403 | 3,305.5 6. 88
£ § 1 8,729 3.87 | 875405 15 89Ga8 | 250 | 29607 | 2,458 1 70.462
¥ ] 16 § 12,865, 4 | 3.64 | 40808 o5 | 9,407.6 § 380§ 335,38 | 4.453.8 | 1265
z 2] 0, M09 5083 ol 0ma 1 a8 asas] —8E2 ~8,02
3 41 9343507 Wt 7,554,8 | 3.54 | 26656 | 1,858.6 .73
1 1} 12,5255 ) 460 | 450,90 a| 81489 | 3,06 | 822w 4,350 ] 106
i 31,4780 | 3,75 | OuBRIT 4] 10,610,58 §8.25 | 4n.t1 | —135.8 48, 26
2 2| 124 | 357 1 40, 58 41 & 617.6 [ 485 | MHLTL] 5008 187. 84
pry b I R HE 8 6] B30 351030651 U%2 41.89
2. a3 370 | ITLO 8| B.o67.6 | 4.20 | 338 26 [ LUB4 32,08
1! 21 ILTE2T ) 308 ) 431TE a7 110,500, 4 | 3.54 | AT 53 | 12921 56,19
4 3 830 3.80 ! 315,61 6 7.568.7 1 4.06] 307 5% 73L3 8.04
L 10| 586621336 1 ULGG 34| G484 4| 324 § 3072 —B18.1 | —1560
6 197 WEEE) A6l i 3L 66 1t oML3| 34531805 31L6] 2598

t All produetion records have been caleulsted to mumtnrity. The number of yenrly recerds vary from
tho numher of cows because of the fact that whap nn animal had more than coe record. 1} of het records were
pversped and the average wis used for comparison.  This method was wsed in order to offset any sboormal
feed conditions thut 1eight exist in upy ope year. The mazsgement of the cutile wus usually the same over
a period of veurs.

Tables 31 to 38 show the production records of the daughters and
dams of daughters of all sires baving five or more daughters with
completed records.

Tanr 31.—Produciion records of the daughters and daws of daughters of sire H-105;
all records ealculaled lo a wmalure basis

i Dnuphiers l Dams
1
H 1
Nao, { Butterfat | Butterfat
, Yearly e : Yearly .
records Milk {revards Milk
: Per cont | Pounds l | Per cent | Pounds
I :
Nember! Poundy Number; Pounds
| S, i 1L 8072 1) 431 4 1 ] 9,133 4.2 8718
- . 18,4450 341 dar.ed 2 i 1%, 1629 3.60 445, 16
E JO— 1 i 3.2 344 482, 8% 2,1, 152 321 35713
[ T 1. 12,4313 3.6L < 448.38 1 5, 158.4 4.4 208. 47
N, : i . 410 7 3.74 380. 18 31111143 3.75 417,65
Averge. .. oo 11,978.8 L5 om0 .. 9, 7808 .7 33, 11
1ncrease or ! : '
aver dams ol L, ¥2.0 — 17 48,99 1
Per cent incrense of decrense. | 18| —150; 0%
i .

12 daughters exceedod their dums in wiik, 3 daughters exceeded dams in bntterlat, £ad 1 daughter
exeeeded dam in per cent of butterfud.
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Tanue 32—Produclion records of the daughlers and dams of daughiers of sire H-107;
ail records calculated {o a mature basis

Daughters Dams
Na. . ! Rutterfat . Butterfat
11‘81‘13"_ Nilk k_.._....__.___,._ Yearlyl apie
records ‘ Per cent { Pounds |T8C0F9E Por cont | Pounds !
Nuwmber] Pounds | Number] Founds I
o 21 0, 536, 1 4.22 444.48 2] 9,646 4,03 aH. 10 1
. 1|12 0ul s 4.3¢ 35i. 80 3 80245 483 3, 17 i
210,204 4.47 B4h.04 21 9271 a5 323.9¢ 1
: 2| B.OGLE .47 © 308,55 3| 16,049.8 3.11 313,37 1
i 21 19, 319.4 3.88 & 38D.T5 31155750 3.3 375, B2
: iy 4,539 431 412451 21 8081 378 306. 00
Average : 10,378, 5 94| 40858 9,423.8 3.55| 37
Incrense or decreass of dnurhters
over dams ) oo e . i | .3 e
Per cent increase or decrease_____ 245 ! 16,88 21.88

* 4 duughters exceeded their dams in milk, 5 daughters excesded their dams in butterfat, end 5 deughters
excectled their dums in por cent of butttertst.

Tabwe 33.—Production records of the danghlers and dawms of daughters of sive F-109;
all records calculated (6 a niature basis

' Dyushicss ims
Ko : AU
H f i BDutters;
Yeuly' i utterfat e — ] Butterfat :
| yecards  Fer cent | Pounds vecards Per cent | Pounds
Nuwiber Pounds ' iNumberl Pounds
1 sy 3.61 337.80 20 3#9.2 3.54 211 54
1 L8458 335 385 11 1] 59674 4 42 23322
1 11,0867 gl 433, 52 1 8,228 & 3.58 283,11
1 14,1300 337 3L W 1| B 285 3.5 203, 11
I 30,3752 A48 358. 45 1] a4 3,71 157,35
1 M 6L 2 I 3.8 401, 18 i 7,046, 1 8.45 242 @7
218,483 f N T - M 1 727 B 4,41 A2, 7
L g e T i3 33 Hi 21 3,079.2 3.5 211,50
1 M0y 3.3 382 53 1: 82570 3,63 300, 37
3 vy 350 336. 28 2t 6.0 3.85 276362
2 B ITTRY 344 $19.80 i TITLE 441 w21, T4
Average.___ .. ... 102% 7 3.3 370,80 ) ) 6,082 B3 RZ 26403
Inerease or decrease of daughilers | )
overdoms ! ... ... [ - 1 — 10 0588
Per vent iperease or deeresse. ... ; 47,78 =407, 4648
i !

! 11 daughters exceeded dams in milk, 10 deughters exceeded dams in butterfat, snd 4 daughters exceeded
dams iz per cont 6f butterfas.

TavLe 34.—Production records of the danghters and dams of daughtera of sire H-111;
all records calculated to o mature basis

Daughiers ' Dams

|
Ko. ; — Butterfat Teart, i [ Buttertat
: reéegrrzf: Mitk i : reguaié'; oMk
; Per cent: ’ Pounds i i Per cent | Paunds

Number 1 Number, Poundr
1 i 3.99 l 262, 76 3} TELE 2.53 273,49
2 Z- 3.36 358.11 1 &5 o, 2 3.34 134. 04
3 2 499 825 21 80281 35 315, 40
4 1 4.35 ) 46777 o4 B M4E 3.8t ! 323.88
5. i 387 3\ 4| %8438 3.5 He W
. L dB8: 34l 31 6,635 464 . 15
S . LEF 3708 ... B, 2038 4,59 0697
Increase or <lecrease of daughters | .

over dams . ._......... AU | B, me ;

Per cent increase or decrense. ..._ i T8 | 26. 61 I

' 5 daughters exceeded dams in milk, 5 danghters esceeded dams in buiterfar, and ¢ daughters ex-
ceeded dnms in per tent of batterfat,
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TasLE 35.—Production records of the daughters and dams of daughters of sire H-112;
all records caleulated to ¢ mature basis

Daughters Iams
No. Butterlat Butteriat
Yoearly Yearly
TeLoris Milk recards ik
Yer cent | Ponnds Per cent | Tounds
Number| Pounds I Numbert Pounds
e mmmmaeae—aa- 115 246.6 3.10| 43391 3} 8 519.6 3,32 284, 04
114,455 0 3.32 481, 85 17 13,008.1 382 432, 59
1108151 3. 99 430. 87 2] 9,233.1 .85 355, 12
1} 15,4808 3.4 G111 25 12,8024 54 442 B2
1112,440.3 3,539 H7TL 1 B, G11. 8 4.460 403, 72
115640, 7 3. 78 237 1; 6,461.0 A5 236.72
21 13,2157 3.3 3685 4 3. 120085 3.35 402 08
1110310 3. 08 415 52 2t E 769 3.4l 316. B4
20120254 3.70 444,77 31 504 3.2 284, 04
110,614 2 3.0 416. 97 17 7,448 3.30 246.00
1. 3122150 3.38 412,92 2., 8560.1 3. 52 302,16
1, 13,4438 3,66 518.95 310,825 374 408. 8
11128144 3.25 417. 20 3 8, 540.0 3.32 284, 4
I 12,310.4 4. 4. 70 2| §174.2 4.13 3752
Average. . .ooeeeeomamicueoooo— | 14B6L4 3. 64 468,03 ..., Y, 4070 3.00 338.38
Incrense or devrense of daughters !
Over dunst. e ————— 3, 453.8 R 129, G5 H
Per cent increasy or decreasy. ... - 40, 71 Lu 38,31 1

" 114 dpoughters exceedad dams in milkc, 13 daughters exceaded

coedid dnens jn per cent of Lutterfat.

doms in butterfat, and 7 daughters ex-

TasLE 36— Production records of the deiughters and dams of daughters of sire H—-257;
all records calculated lo a mature basis

Daugtiters Dums
1
No. Buitarfot Butterfat
Yenrly ! e Yearly ! R
records| MK records| Uk
Per cont | FPounds i FPor cont | Pounds
Number, Pounds Number Pounds
J e ——— 1111, 057.3 3,55 43491 16 5427.7 4.2¢ 1. 50
1 08,7 3.42 ol 31 4. 80037 4047 312. 3%
3oL 10,3480 3.5 ana. 41 3 7, 7129 388, . o9
21 8,876.7 3.63 an8. H 3. §7IAE 3.88 289, 50
1} D481 3.96| arLol 2] 6049 $iE| 25217
21 THa0 4. 06 S, 70 31121837 3. 40 414. 62
3110, 062 4 3. 30, 12 ] l 10, 117 & 3= 325.54
34 B 7462 3.42 08, 82 & B,38LT 3.17 71. 68
14 1L,48L.5 A58 411,88 2 § 0828 3.52 J05.
1§ 9.16L7 3.40 318.75 | 21 66818 3.52 305.50
21 14,520.1 1 485640 1 2] 14,174. 3 322 458, (4
21 10,69L.1 3.31 AHL T 4 | 10,430.1 3. 57 372, 68
1 8,420.0 3.30 277. B9 1 3, ma 3.2 123 _22
1 7,188 3.64 261, ¥d 3 8, T10. 6 a.24 WL V4
AVEIAER . mecmceee e A 9, 776.2 3.511 ae.B1l | 5630.0 a.51] 30395
Incressa or decrease of deughters !
over dRmS i iinmaa- L1173 .03 41,89
Per cant increase or decrense.. .. 12,90 - 13.78

110 daughters exceeded dems in milk, 10 daughters exceeded dams ju butterfat, and 8§ doughters
sxeeeded dains in per cent of butterfat.
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TasLs 37 —Production records of the daughters and dems of daughters of sire A—108;
all records calculated io a malure basis

Daughters Dams
Heo, Bugttarint Butterfat
Yearly PR DR b {5 4 .
rocords Milk Tecurds Milk
Par cent } Pounds Per cont | Pounds
‘Number| Pounds Number| Pounds
1 2 i 8, 200.% 3.44 285, 00 4 8,740.0 3.31 224,15
X 2| B 7134 3% 2Bl 42 , 808, 1 3.407 303, w2
3 oy 44000 3.23 306, 71 2| B 8714 3,31 23,7
1|86 259.4 3. 564 248,05 3] 98848 8.2 318, 38
2| B o862 .24 1425, B 1§12 G605 3.04 385, 11}
I} 204 3,48 3264 1 G, 840. 8 4. 40 252, 53
AVOIDTe. ae e [ 8,008, 3 340 b L) U, 484.4 3.2% 30720
loeresse or decrease of daughters
ever Banis o —BI§. 1 2 —ikan
Tar eout invrease oy decrunse | -8, 83 370 —507
1

t 2 daughters oxceaded dants in milk, 2 dauphiers exvended dams in butterfat, and 4 daughters exceaded
doras in per eenl of butterlat.

TasLE 38.—Production records of the daughters and dams of daughters of sire A-1089;
all records celeulated to o mature basis

Tughters Dams
No. Butterint Buiterfat
Yearly S D ! Yearly
records Mk recurds Milk
Por cent | Pounds Per cent | Pouands
Nuwber] Pownds Number| Pounds
318,830 3.89 383, 33 2 84,1 h s 280, 18
210, 457.8 347 328,27 1| 20,835, 4 3.22 34847
20 %,4300,2 3. 65 339,98 1) %133.8 1o 258, 14
2| 9,060.8 3.42 510,61 31 0,504 412 207, 58
1110,028. 2 3.47 348, 47 1 0, 116.4 XY 357, 56
1096578 1.7 578 %1 81474 4.3 209, 8h
AVOIIER. - e smame i n 9, 552, 0 461 344, 66 0, 241,3 848 418,48
Increuse of decresse of daughters
over dums . ... 3iL g .18 25,98
Feor cant incresse or decrense. ... 337 4. 64 8.15

t 4 daughiters excosded dams In milk, 3 daughters exceeded dnrms in butterfat, and 4 daughters exeegdod
daems iy per cent of butterfnt,

Sire H-109 is now in use in & cooperative breeding experiment ab
the Oregon Agricultural College, sire H-111 is at the Montana
Agricultural College, and sire H-257 is at the Utsh Agricultural
Experiment Station. Sire H-112 is st the Woodward (Okla.) stafion,
and sire H-120 is at the Mandan (N. Dak.) station of the Bureau of
Deiry Industry. Sire H-103 is being used in & cooperative breeding
experiment in the herd of the United States Veterans’ Burean Hospitel
at Fort Bavard, N. Mex.

O
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