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INTRODUCTION 

Dairy wor.k at the Huntley Field Station 1 (fig. 1) was begun by 
the Bureau of Dairy Industry in 1918 .as the result of a special appro­
priation made in August, 1916, by Congress for dairy demonstration 
work to be carried on in the semiarid and irrigated districts of western 
United States. This station is located on the Huntley Reclamation 
Project in the Ye1lowstone Valley of Montana and was established in 
1910 by the Bureau of Plant Industry. Land for buildings} corrals, 
and irrigated plIstures to be used in the dairy work was furnished by 
the Bureau of Plant Industry. Building operations were started in 
May, 1917, when dairy barns, silos,and a house for the man in charge 
wereer.ected. A herd of purebred Holstein-Friesian cattle was 
established jn 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 

1 Dan Hansen has served as superintendent of the Huntley Field Station since its establishment in 1910. 
L. J. Ridings had charge oahe herd from May, 1918, to March,191U. .He was succeeded by J. B. Shepherd,
who Slrved untll July, 1921, when T. W. Moseley was appointed. 

40460°-29-1 1 
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serves .as a demonstration of modern dairy methods in a district 
where dairying is just becoming established. 

The investig3.tional work is conducted along the follo'Wing lines: 
(1) Pasture experiw.ents, (2) feeding experiments, (3) factors influ­
encing variation in weight of dairy cows and calves, and (4) breeding 
experiments. 

The millci.ng 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 g<'nerally 
used was as follows: Ground corn, 2 parts by weight; ground oatS, 
2 parts; mill feed, 2 parts; and linseed meal, 1 part. This mixture 
contained 12. 9 per cent digestible protein and 74.8 per cent total 
digestible nutrients. Other mixtures hp"ve been used from time to 
time, but they furnished practically the same percentages of digestible 
nutrients. The roughage was composed of alfalfa hay, corn silage, 
and sugar beets. Dried beet pulp was fed when fresh beets were not 
available. Cows on semiofficial test were milked three times per 
dl1Y; those under herd conditions were milked only twice daily. 

FIGURE I.-Huntley Field Station, Huntley, Mont. 

Exnept 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 mi.xed-grass pasture. 

Until they were from 6 to 10 months of age, the heifer calves were 
fed skim milk, alfalfa hay, and small quantities of gmin. Afte".' the 
skim-milk period they received only alfalfa hay, corn silage,and .a 
limited quantity of pasture. During the latter period the alfalfa 
hay fed the heifers consisted of the hay left by the milking cows and a 
small quantity of good-quality hay. .All heifers that had been 
weaned from skim milk were kept on pasture day and night, when it 
was available. Pasturl1ge for the herd was limited and Wl~g usually 
available for the heifers only during June and part of July. When on 
pasture tae heifers received no additional fe-eds. They were bred to 
freshen at 26 to 28 months of age. When pOlSsi'ole .all heifers were 
placed on semiofficial. test during their :first lact{l,tion period. 

PASTURE EXPERIMENTS 

Pasture c)..-periments with dairy cows were conducted to determine: 
(1) The grass mixture most suitable for irrigated pastures; (2) the 
greatest carrying cs.paeity of irrigated grass and sweet-clover pastures; 
(3) the yhlueof a top-dressing of cow manure in increasing the oarry­

http:millci.ng
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ing capacity of irrigatedfJfass pastures; (4) the length of time the cows 
grazed daily; and (5) tile effect of pasture on breeding efficiency, 
body weight, and milk ilow. 

MEASURING RESULTS 

The following method devised by the Bureau of Dairy Industry was 
used to determine the value of the pasture.:; in the various e~..periments: 

A calc.illation was made of the quantity of digestible protein and 
total digestible nutrients necessary to maintztin the cow at constant 
body weight and to furnish the nutrients required for gain inweighi; 
and milk and butterfat production. (Savage standard.) From the 
requ.ir2d 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 m9Y be credited to the pasture. By 
converting this quantity of nutrients into its equivalent of alfalfa hay 
and corn silage and 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 vt1lue of alfalfa hay and 
corn silage that would be required to furnish a quantity of nutrients 
equal to that furni.,hed by the pasture. Corn &51age was figured at 
$5 per ton and alfalfa hay at $10 per ton. 

In calculating the quantity of nutrients required for gain ill weight, 
it was assumed that the nutrients required for a pound of gain in the 
dairy cow would be the same as those required for a pound of gain in 
the beef steer.. The average quantities of total digestible nutrients 
required for a pnund of gain in steere weighing 1,020, 1,140, and 1,260 
pounds, as given in Henry and Morrison's Feeds and Feeding,2 aver­
aged 4.3 pounds more than the quantity required for maintenance. 
This is the figure that has been used in the calculations. It is probable 
that the quantity of nutrients required for a pound of gain in a dairy 
co,,- in milk will vary 'widely with the individual and her condition 
of flesh. 

ldANAGEMENT oJ!' cows ON PASTURE 

Holstein cows were used in these e:q>eriments, 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, until 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 :D'om the pasture they were given a light 
feeding of alfalfa hay. On stormy days it was sometimes necessary 
to keep the cows off pasture. At such times they were fed alfalfa hay. 

All cows on semiofficial test, when on pasture, received a light 
feeding of alfalf'l1 hay during July and August after the flush-grass 
season, 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 pasture was divided into two equal part::; to permit alternate 
grazing and irrigation. Each half was grazed L.'l periods of from. one 
to two weeks, depending upon conditions of growth and liTigation 

'HENRY, W. A., and :MORRISON. F. B. FEEns llo'V FEEDING; A HANDBOOK FOR THE BTUDIDIT AND 
STOCKlI,Ui. Ed. 18, no p., illus. Madison. 1923. 
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requirements. The lot that had been pastured was irrigated Il.ssoon 
as the cows were removed to the other lot. From five to eight irriga­
tions were required during the season. As the growth of the past~U'es 
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. All 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 harrowed so that this practice 
would be uniform on all pastures. 

DAMAGE TO PASTURE BY GRASSHOPPERS 

Each season from 1921 to 1923 it was necessary to remove the cows 
f~'om the pasture for a few days to apply arsenic-bran mash as a 
control measure. Although this practice helped to destroy many 
grasshoppers, the damage done by them decreased the carrying 
capacity of the pastures. The poison was spread after the cows 
were removed, and the pastures were irrigated before the cows were 
returned. 

FINDING A GRASS MIXTURE FOR IRRltiATED PASTURES 

In findin~ a grass mixture that would be most suitable for per­
manent irngated pastures in regions having climatic conditions 
similar to those that prevail at the Huntley station" three grass 
mh:tures were used 3 as shown in Table 1. 

TABLE 1.-Pasture grass mixtures used, 1918-1920 

IRate of seeding per acre of-

Kind of seed used 1 , 

iMixture 1 Mixture 2 Mixture 3 
I---------------------------'--------------
I Pounds Pounds PoundsA\\"IIJess brome grllSS______________________________________________________ I 2 2 __________ 

Orcbard grass ____________________________________________________________, 5 5 5 
TaU fescue ______________________________________. _________________________ 3 3 3 
Perennial ryegrass __ •_____________________________________________________' 3 3 ________ _ 
Kentucky bluegrass_____________________________________________________; 4 4 4 

Z!'~: ~~~:===:==:=::=:=:===:==::::::::=:::::::::::=:==:=::=:::::::==:::; ~ :::=:==::= ~ 
Total________________ •______________________________________________, 

21 17 16 , 

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 was 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 mL~ture I, which included five grasses 
and two clovers, was $50.84 per acre. :Mixture 2, which contained 
n0 clover, had a value of $41.58 per acre. Mixture 3, which contained 
the clovers but no brome grass nor perennial 1""j"egrass, made a net 

a This experiment was started by Dan Hansen, superintendent of the Huntley station, in 1916, and 
tbe results are given In the following publication: llANSEN, D. IRRIGATED .!'ASTURES. Mont. Agr. Expt. 
sta. Bul. 166, 26 p., illus_ 1924. 
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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 year~y carrying capacity of three pasture gras8 mixtures, 
lD18-1920 

Pasture grass mixture 

Items of comparison 
NO.1 No.2 No.3 

------------------------------------------1-----------­
137 141 
239 260~J1~~~~s~~~;;er.aerii:=::=:=:==:===========::=:=:======~~~== ill

Average daily number of cows per acre_________________________________________ 1.75 1.75 1.84
Quantity of alfalfa hay fed cows on Jlasturc___________________________pounds__ 620 528 698Averagalive weight of cows ____________________________• _____.._______do___ 1,148 1,056 1,0.0Total gain in weight of cows per acre____________________________________do___ 296 160 316Average milk production per acre ____________________________________ do____ 3,5i8 3,426 2,715
Quantity milk produced per cow day per acrc _________________________ do____ 14. 4 14..3 10.4 
Average per cent of butterfat in milk__________________________________________ 3.59 3.55 3.29 
QWlntity feed required to furnish nutrients nccessary for body maintenance, 

gain in weight,and milk production: 
3,585 4,160~~~f~J'aie===:===:===:=:::=:==:=~=:==:=::::::::=:=:::=:=:::::~:.'.~~:: l~m10,516 11,.;00

Total value Gf hay and silage per acrc_________________________________dollBrS__ 53.94 44.22 SO. 05Value of hay fed on pasture______________________________________________do____ 3.10 2.64 3.49Net value of pasture per acre_____________________________________________do____ 00.84 41.58 46.56 

MAXIMUM CARRYING 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 experi.ment was started ill 1919 with a 1.11-acre 

... 

FJGURE 2.-Cows on irrigated pasture at Huntley Field station, with bulltlih,.;, in hackground 

pasture that had been seeded ill 1916 with mbcture 1, 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
sumably irrigation furnished plenty of moisture at all times for 
growth. The pastures provided feed for more cows 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 an .uncommonly large amount of rainfall. These atmospheric 
conditior,ts, together with supplemental irrigation, . undoubtedly 
played a.'largepart in the increasedcarrying capacity obtained during
1927. . 

The results of this experiment obtained during the .nine years 1919 

to 1927, are given in Table 3, which shows the average carrying 

capacity of this pasture to be 2.22 cows per acre for a pasture season 

of 138 days. During the nine years the carrying 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 season for the nine 
years was 7,041 pounds of milk containing 268.7 pounds of butterfat, 
and at the values given in Table 3 the net returns per acre were $59.58. 

TABLE 3.-Maximum carrying capacity of an acre of irrigatedpas/ure, 1919-1927 


Items of comparison I 1919 1920 1921 1922 1923 


-------------------1'---------
Length of grazing scllson •••••..••••..••••.••••..•••._.••ca:;s.•1 143 137 135 136 136. 

Cows on Jlasture ............_.._..........~.._..........do_...1 13~ 134 123 133 131 

Cows oil pasture............_.........._.__........_...do._ . ., I 3 12 3 5 

Total number oow-days per acre_._....._._..._••___._.do.._. 283 282 270 200 329' 

Grazing period of oows on outside pasturo_ ........_._.._do..........___ 3 i .._...._ 

Averugedailynumberofoowsperacre....___................_f 1.1lB 2.00 2.00 2.13 2.47 


1~':.'l:'~ ~~ :=~ ~~ ~:~=:===================~~~== "'-352- ....751- 1, ~~ "1;578- '--1,'193
Alfalfa hay fed cows off pasture..__....___....__..______do__• 416 :270 228 269 

Average w'ligbt per oow..._____............._..._.......d'J..__ 1,170 1,1!?, 1,185 1:..20520 I, ~9i 

Average gam or loss in weight per OO\Y. ___....._........do.... 59 "" GO 

Average gain or loss in weight per acre____. ____....__.._do____ 118 172 181 -43 -22 

Average milk production per acre._..........._......___do..__ 5,592 6,345 8,438 8,225 6,588 

Average butterfat production per acre...._........__....do..._ 191.1 304. i 330.9 30i.5 26,';.1

QuantityofmiIkproducedperoow-day_________________do..._ 19.8 22.5 31.2 28.4 20.0 
Quantity of feed necessary to furnish nutrients for body

maintenance, milk production, and gain in weight:Alfalfa hay_ ..__. ____.._____..._..________________JlOunds_ 5,640 5,130 5,510 4,935Corn hilage ___..___________..__..___...______.._____do___ 1~:~~ 14, 946 14,040 13,920 14,147

Value of alfulta lluy and oorn silage per acrn_ •• ________doUars_. 57.31 65.57 60.75 62. 35 60.04
Value of hny fed oows on pasture___ ._.._...__......_____do..__ 1.76 16. 61 7.89 5.96
N6t yalueof pasture per acre_________..__•___..____...._do____ 3.55.55 61.82 

75 1 54.14 54.46 54.08 


Aver­Items of comparison 1924 1925 1920 1927 
 age 

------------------1--- ---------
Length of grazing scnson_. __..__________________.._____days_ 139 135 143 138 138.0 


g~=~ ~~ ~~~~~=:=====================:==::=::====~~==== 1~ lag 14~ 1~ 1~ ~ Total nllmber oow-days per acro._____..__....__......__do____ 2Il8 308 3N 377 305. 6

Grazing period of cows on outside plIsturc_ .._....______do_____• __.....___•____•_______....._________ 
Anrage daily number of oows per acre__..__....__..____..____ 2.16 2.28 2.19 2.73 2.22 
Green l'Orn.fed oows on pasture_.______..___......___ Ilounds__ . ________.._..__ ......____..____ ..______ 

Alfalfa hay fed oows on pasture_..___•__________..______do____ 1,013 . 834 608 SOl 8U8 

Alfalfa hay led cows 01I pasture_______•____________.._co.... 77 30 ....____ .._..___ 143.3 

Average weight per c;ow__~.--.-----.----..------------do..-- 1,230 1,181 1,330 1,388 1,221

Averngegaln.orJossmwelghtperoow. _____..______..__do____ 100 18 -14 82 43.2 

Averllb'Cgain;lr loss in weight per acre..____________..__do____ 216 41 -31 223 95.0 

Average milk production per IlCre.._______..___________do_.__ 9,736 5,384 6,885 6,lSO 7,041 
AverBl;ebutterfat production per aere.._________..__._..do._._ 343.6 208.6 234.4 232.7 268.7 
QuantIty of milk produced per oow-day____________...__do____ 32.6 17.5 21. 9 16.4 23.0 
Quantity of feed neressary to furnish nutrients for body

maintenance, milk production, and gain in weight: 

4,774 5,024 6,409 5,472
~~~~i========:::::===::::::=:==:::==:::=:=:..~~~:= 1~: ~ 12, 936 13, 502 18,850 14,760


'-alue of alfalfa hay and oorn silage peracrc.._________doUars__ 78.22 56.21 58.87 79.16 M_2i
Value of hay fed oows on pasture..________.._____ ...___do..__ 5.06 4.00 14. 69 
4.li I 3.04Net value of pasture per acre__•___._.......__ •__ .. __ .._do..__ 73.16 52.04 55. E3 is. 16' 59.58 


I Includes value of grecncorn .fed cows on pasture. 
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MAXIMUM CARRYllNG CAPACITY OF AN ACRE OF IRRIGATED SWEET-CLOVER 
PASTURE 

Sweet clover usually furnishes an abundance of pasturage during 
the 111tter 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 a 2.19-acre field was seeded with 
oats and white-flowered sweet clover. The oats were seeded at the 
rate of 172 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. It 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 
resu.J.ts obtained from this e~-periment are shown in Table 4. 

TABLE 4.-Jlaximum carrying capacity of an acre of irrigated sweet-clover pasture, 
1927 

Items of comparison 1927 

Length of grazing season _________ ._ ................ _•.•_'''''' _,_. __ , •...___•__ •.....___days.. 111 
96~~:~~ ~~ ~~t~~=::==:::::: ~::::::::::::::::::::::::::::::::::::::::::::::::::::==::::::~~:::: 15

Total number of cow·days per aere .•.•••••••• ____........_••••._•••••••• ___ •___________.do___ _ 174.4 

AYl'rnge daily number of cows per ller" _•..•.•••••• _.........._........_••_._._...._____._._._ 1.57 

Grazing period of cows on outside p.lStllI"C.•.•...••...••..• _..._.__••__ •__ ._ •. ____•••••_.days_. 12 

Quantity alfalfa hay led cows 011 pastufC .••... _......................... _••... _......pounds.. 94.5 

Quantity alflllfu hay red cows oII pusture................"_•••.•••_••••••... _.••__ ••• ___do____ 208.2 

Average weight per cow _•.. _. _____ ••_•••.• _.....••_....._...............................do•••_ 1.354 

Average loss in weight per L'OW ___................................._••....• ____••.•••..•.do._._ 68.9 


108.2±~~g;~~ ~1f~~i~i~~t\J;;~!~r,;crc:::::::::::: ::::::::::::::::::::::::::::::::::::::::.::3~:::: 4,942. 3 
Avcrn.gt~ butterfat production per U('l"l' ... _____ ~ _____ .. ______ ." ... ,,*'_____ A ___ .... .. .. _do____•• _____ _____ 197.8 
1>[ilk production per day per L'OW ..••• _......................... _•.•.•.•__ ............do._.. !!ll.3 
Qll1ll1tity feed required to furnish nutrients nCL't's.'<Ury for body Illuiotcnanc't', gain iu weight, 

and milk production:
Alfalfa huy _____________ ._••••.••• , ........_•••••_..._. " ••••____...._. _______._.•pounds_.' 2,004
Com silage.____•.__ ._.•_..••..•••. ___._••.••••••_.••.•..••..•••••••• _..• _.••.•••••__do.___ 8,3il 

Total v;":Ie or huy uod silnge per !I{'ro ••.•..••..•••••••.•_•.•_... _..•••••••• __ •. _•••••dollars •• 35. i5 
Valne ofhny fed on I"'sturl' ............._••._.__........................... _•.•••_••• __ .do...• .47 
Net value of pasture per ncre .._.••••••...•••••••____ ._.._________..•__ •__ •.....__ ••••••__ do••.. 35.28 

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 ''v-eight per acre. They produced during the 96 days on pasture 
4,942.3 pounds of milk, containing 197.8 pounds butterfut, ,and at 
the values given in Table 4 the net returns per acre were $35.28. 
N either the carrying eapacity nor the returns of the sweet-clover 
pasture, for its second year, compare favorably with that of the 
grass pastures. The e:\-periment, 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 e~-periments with pasture grasses at this station it was 
found that the applieation of manure as a top-dressing for grass 
pastures was very effective in increasing production. In order to 
det€rmine the value of cow manure in maintaining or improving pro­
duction of old pastures, a more extensive experiment was begun in 
1921. The 6-acre plot used for this purpose was seeded in 1916. It 

http:Avcrn.gt
http:resu.J.ts
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was divided into two 3-acre fields, designated as pastures A and B. 
These t,wo pastures were handled in an identical manner, except that 
pasture A received a top-dressing of 12 tons of manure per acre, 
whereas pasture B received no manure. The results obtained from 
these two pastures are given in Table 5. 

" TATILE 5.-Comparison of past1lres receiving a top-dressing of manure with those 
receiving no manure, 1921-1926 

Pasture A, manured 

Items of comparison 
Aver­1921 1922 1923 1924 age~I~1---

Length of grazing scason _______________,·l ,s__ Ia.; 136 136 139 1291 136 135.1Cows on pasture _______________________uo____ 130 117 124 132 129 133 127.5Cows off pasture ______________________do____ 5 19 12 7 7.6-------- 3
Total number of cow-days per acre _____do____ 147 259 232 251 276 294 243.1 
_II,. vecage daily number of cows per acre____. __ 1.09 1.91 1.70 1.80 2.14 2.16 1.8
Alfalfa hay fed cows on pasture ______pounds__ 415 462 857 002 589 442 '571.1 _...lfalfa hay fed cows off pssture _______do____ li6 62S 596 355 -------- 10 293.3 
Average weight ra;rcow----------------do---- 1,149 1,197 1,217 1,306 1,125 1,111 1,184
Average gain or oss in wei!(ht per cow _do ____ 65 43 -bO -28 94 lOS 37 
....verage gain or lo..'\S in weight per acre__ do____ 71 83 -95 -50 201 234 74
_4..verage production of milk per acre ____do____ 3,109 4,558 5,356 4,307 1,472 2,606 3,508
Average production of butterfat per acre.do __ ._ 117.5 158.6 200.5 liO.7 52.3 97.7 132. U
Milk production per t,ow·day__________do____ 21.1 17.6 23.1 17.2 5.3 8.9 14.7 
Quantity of feed required to furnish nutrients 

necessary for body maintenance, milk pro­
duction, and gain or loss in weight:Alfalfa hay______________________pounds__ 2,389 3,755 3,828 3,263 3,5831 4,263 ~,513Corn silage ________________________do____ 7.644 12,173 10,904 9,280 10,3329, 936112, 054Value of hay and silage per acre______dollars__ 30.05 49.20 46.40 39.51 42.75 51.44 43.39

Value of hay fed cows on pasture _______do____ 2.0; 2. 31 4.28 3.31 2.95 2.21 2.85
Net value of pasture per acre__________do____ 27.98 46. 89 42.12 36.20 39.80 49.23 40.54 

~ ..-

Pasture B, not manured 

Items of comparison I Aver­1921 1922 1923 1924 1925 1926 ageI 
I 

---j-----------
Length of ~azing season_______________duys __i 135 136 136 ; 139 12!l 136 135. ICows on pasture _______________________do____ 130 117 124 132 129 133 127.5Cows (ItT pasture_______________________ uo____ 

I12 
Total number or cow-days per acre _____do____ 131 225 202' 189 ----ioo- 215 193.0 

5 19 7 3 7.0 

A¥erBge daily number of cows per scre_______ 0.97 1.00 1.48 , 1.36 1. 52 1.58 1.43 
Alfalfa hay fed cows on pnsture.. _____pounds__ 418 345 706 436 342 318 427.5 
Alfalfa hay fed cows off PI.lsture________do____ liS 519 555 247 4 250.5Average weight per cow. _______________do____ 1,158 1,269 1,169 1,335 -Tw- 1,199 1,225 
Average gain or loss in weight per cow __ rlo __. 08 -71 -.90 -27 85 106 12 
Average gain or loss in weight per acre _do____ 00 -118 -114 -36 130 108 16 
Average production of milk per acre ____do____ 3.528 4.080 3,924 3,451 640 1,675 2.883 
Average production of butterfat per acre_do ____ i 122.9 159. 2 14a.9 115.8 23.6 59.8 104. 2 
:Milk productiou per cow-day__________rlo____, 26.9 18.1 19.4 18.3 3.3 7.8 14. 9 
Quantity of feed required to furnish :nutrients 

necessary for body maintenance. milk pro­
duction. and gein or loss in weight:Alfalfa hay_____________________JlOunds__ 2,620 2.925 2,626 2, 646 2, 352 2, 795 2, 001Corn silage ________________________do. ___ 6,812 8,325 6,918 7,560 7,ObO 9.675 i,724

Value of bay and silage per acre _____ dollars__ 30.13 35.43 30.32 32.13 29.40 38.16 32.64 
Valne of hay fed cows on pasture, ______do____ 2.09 1. i3 3.53 2.18 1. il 1.59 2.14
Net value of pasture per acre ___________do____ 26. 79 29.95 27.69 36.57 30.5028.04 33.70 

DUling the six years of this e)..-periment., pastnre .A had an average 
carrying capacity of 1.8 cows per acre for a 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 amounted 
to $10.46 per acre in favor of pasture A. 
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Pasture A increased its 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 capacity to some extent after 1921, 
carried only 1.58 cows per acre in 1926. Pasture A, therefore, had a 
36.7 per cent greater carrying capacity in 1926 than pasture B. 
When calculated in terms of hay and silage required to provide an 
equivalent quantity of nutrients, the net value of pasture A in 1926 
was $12.66 greater per acre than that of pasture B. On an average 
the cows on both pastures increased slightly in weight during tho 
season, although the gain in weight made by the cows OIl 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 alone and 
when receiving other feeds in .addition to pasture. The observations 
covered two days in June and two days in August. The cows were 
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 a 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. 

TABLE G.-Length of grazing time per day on different. rations 

--------_._-. - --~.---.. -----~----------:---------

I_Grazing period per day .~-=. 
Kind or rotion 

June August IAvuago 
---------------"---- --------

IIoun lIOUTS lioUT3 
l'asture nlone""" _,,'" ,,' "" ,,'"" ",.,"'" """"""'""_"""""""',' 8.97 9.35 9.10 
l'"~ture lind ntralra har_oo ... _ ....... _......... _..•••• ,,"',',"","',',' 6.98 6.05 6.51 

J)asture nnd a liruited grain ration ... ~ .. _... _ .... _.... ~ ,..~~ .. ___ ..... __ .. __________ _ J.05 6.15 5.r.o 
Pasture and u rull17uin ration .. ,,,, •. ,,,, .• '"."".....'""""""""."1 5.06 5.60 5.33 

The cows on pasture alone grazed an average of 9.16 hours per day. 
Those receiving alfalfa in addition to the pasture grazed 29 per cent 
less time than the cows on pasture alone. When cows were fed 
pasture nnd a limited grain ration, consisting of 1 pound of grain for 
each 6 pounds of milk produced, they grazed 39 per cent less time 
than those on pasture alone. 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 a 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 e:x-ists that cows on pasture average fewer serv­
ices per conception than cows on a nonpasture ration. Conceptions 
at the Huntley herd have been studied to determine whether this is 
the case. One dit:.::ulty in obtaining conclusive results is the fact 

40460°-29--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 
efficiency of cattle kept off pasture for a number of years should be 
compared with that of animals on the same feeds with pp,,<;ture in 
addition. Unfortunately such data are not available for study at this 
time. In making this study, the nonpasture period was divided into 
two parts: The two months immediately following pasturing and 
the remainder of the period. Service dates of the same animals 
were obtained for several years. This study represents 120 con­
ceptions that required 204 se~'vices, an average of 1.7 services per 
conception. 

Two methods of analyzing the data obtained have been employed. 
One method is to consider the percentage of animals 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 pasture. The two 
methods give different results. 

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 B.notper 
period of feeding are not taken into consideration. 

T_-\BLE 7.-Services required per conception in three different periods o/leeding 

Cows conreiving at-

I I Fo~thTotah--;~~t Second Third 
num- f servIce service service servll'O 

Period of feeding ber 

c~~ s I Per Per Per I ! Pel' 
Kum- cent Num- cent Num- ';:ent Num-' cent 

!be of ber of ber of be j of 
, r total totul totul r 1tOtal ______________l____~r~__ bred __ br~ ---I' brrlll 

CowsolTpnsturemorethan21l10nths________J 511 30 58.8 11/21.6 8 15.7 2 3.9
Cows on pasture______________________________1 40 30 75.0 7 17.5 :$ 7.5 , ____________ 
Cows otI pasture 2 months or less _____________ • 29 i 26 89.7 3 10.3 I-----T-----l-----+-----

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 a third or fourth service. Seventy-fiye per cent of the 
animals conceived on the first service after being placed on pasture, 
and only 58.8 per cent conceiyed on the first service after having been 
remoyed from pasture more than two months. 

The data showed that 74 conceptions were obtained in the last six 
months of the year as compared \",-ith 47 in the first six months. 
Howe'l7er, there were more first sen-ices in the last half of the year 
than in the first half-70 as compared to 51. It was thought that 
possibly fresh green grass contains a vitamin that stimulates ovula­
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tiQll 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 
si.~ weeks; also, that the cumulative effect of such feed might con­
tinue about two months after the removal of the cows from pastur~. 
If such were the case, it might furnish an explanation for the fact 
that more conceptions occurred during the last si.~ months of the 
year than during the first sh 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 animals in the herd were calving at such a time as to be bred 
during this period. 

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

TABLE 8.-Number and percentage of cows conceiving on actual first 8ervice in 
dl:ffercnt periods of feeding 

First actual servico 

reriod of feeding Per cent 
Number of total 
of cows number 

bred 

Cows of!' pasture more than 2 months ___________________________ •__________________ _ 30 58.8 
23 57.5 g~~ ~~ =~::-2iiioiiiiis-oiiess::::::::::::::::::::::::::::::::::::::::::::::::::: 18 62. 0 

When considered on this basis, the average number of cows that 
conceived on first service was so close for each of the three periods of 
feeding as to indicate that little difference existed in the breeding 
efficiency of cows during the different periods of feeding. However, 
it is possible, as stated before, that pasturing had a beneficial effect 
throughout 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 
sellson started; one cow required 5 services, 4 befare the pasture 
season; 5 cows required 4 services, 2 having the 4 services after the 
pasture season ended, 2 having 1 service each before pasture, 'and 1 
having 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 indicat.es that for those 
cows requiring three or more services per conception pasture was 
beneficial. 

http:indicat.es
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The detailed service dates for the different periods of feeding are 
given in Tables 9, 10, and 1I. 

Of the 51 conceptions listed in Table 9, 30 occurred on the first 
service j 11 on the second service; 8 on the third service; and 2 on the 
fourth service. 

TABLE 9.-Service dates for 51 conceptions by cows that were bred and conceived 
more than two months after the pasture 8eason ended 

I Service dates 
Dareremovedl _______~--------~-----~-------Cow from pasture 

First Second Third Fourth 

II-L _______________________ Oct_ 3,1919 Nov. 20,1919 Feb. 6, 1920 ____________________________ _ 
lI-L________________________ Sept. '1:7,1920 Mar. 28, 1921 Apr. 23,1921 ____________________________ _ 
H-L. _______________________ Sept. 30,1921 Apr. '1:7,1922 ___ • _____________ ...________.. _____________ _ 
H-2_______ •_________________ _____do________ Jan. 24,1922 _._________________________________________ _ 
H-2 _________________________ Sept. 6,1922 Feb. 28, 1923 ____ ..__________________________• __________ _ 

II-2_________________________ Sept. 30, 1925 Nov. 2:;,1925 l\fur. 0,1925 May 15,1926 __ •______ ._.__
ll-3___________________• _____ June 6,1921 Dec. C,I921 __________________________ • _____ •___ • ._ 
II-3__ ....___________________ Oct. 3,1922 Dec. 31,1922 Mar. '1:7,1023 ______________________ ==__ ::: 
!l-3_________________________ Sept. 30,1924 Oct. 21,1924 Dec. 12, 1924 _, _________• ______..________ _
H-6_. ____________ •__________ Sept. 29,1920 Dec. 15,1920 ______ • ____________________________________ _ 
H-6_________________________ Aug. 3O,1Il21 Feb. 4,1022 _______ -________________________..__________ 

ii:ll::===:=~:==:::::==:=====: ~~~t~: l~ ~l:y 1~:}~ ===::==:=:====:,::::=:===:::==: =:=:=:=:==:=== 

ii~~~--~~~:~~-~~~l ~jli ~~111 ~-:l--l::--~~~r:l~~-~_~~-l-~~~~l::~l 

H-H ______..________________ None. Jan. 8,1922 Apr. 14,1922 Apr. '1:7,1922 • ____....____ _
II-16______..________________ Sept. 30,1924 Mar. 12, 1925 _________________..________________________ _ 
H-16 ________________________ Sept. 16,1925 Feb. 16,1926 __ •_______________________ • _________ .._____ _ 
H-17 ____________________ . ___ Sept. 26, 1923 Nov. 1,1923 Nov. 22, 1923 Jnn. 26,1924 _____________ _ 
H-19 ________________________ Sept. 30,1925 Dec. 15,1925 ______ • __________-----_..___________.. ____ _ 
H-IO________________________ Sept. 22,1926 Mar. 18,19'1:7 _ 
H-26 __ ...______ ..___________ July 13,1923 July 19,1923 -Nov.'2ii;iu2.f ====:==:==:===: =:=_==:=:=:===
H-26. _______________________ Sept. 30,1924 Feb. 9,1925 Mar. 16,1925 l\fay 11, W:!5 ______________
H-29________________________ Sept. 30,19'>..5 Jnn. 2, 1926 ____________________________________________ 

l:g~::=::=::===:::=:::==:=:= ~i' ~l;: p~ ~:1~ -SepCio;iir.4" -jiiil:-22;i925- -Fcb:-i2;iii25
H-33 ________ ---_____________ _____ do________ Jan. 2, 1925 Feb. 2, 1925 Mar. 14,1925 Apr. 30,1925
H-34 ________ •_______________ _____ do________ Jan. 30,192.5 ___________________________________________ _ 
H-36 ________________________ _._._do________ Nov. 20,1924 Jan. 21,1925 Feb. 10,1925 _____________ _ 
H-37________________________ Sept. 21,19'1:7 Nov.' 2'J, 19'1:7 Dec. 21,19'1:7 Jail. 31,1928 ______________ 
H-3lL_______________________ Sept. 22,1926 Nov. 12, 1926 Jan. 28,19'1:7 ____________________________ _ 
JI-40________________________ July 16,1925 May ll,I9'>..5 Sept. 23,1925 Jan. 9,1926 _____________ _ 
Jil-41. ____________________________do________ Aug. 2.5,1925 Jan. 3,1926 ____________________________ _ 
11-47________________________ Aug. 12, HI:!5 Feb. 8, 1926 _________________________________.._________ 
H-4i________________________ Oct. 13,1926 Apr. 12, urn ___________________________________________ _ 
H-62________________________ Aug. 21,19'1:7 Dec. 1,19'1:7 ______________________.._________________ _ 

H-208. ______________________ Sept. 30,1921 Apr. 28, 1922 l\FIeBbY. 21" 11~ =:-_-._--_-_-__--_-_=_-__--_ -_-_-.-__--_._-.-_-_-_-.-_-_R-218....________________________do________ Jan. 22,1922 __U~~13H-218 _______________________ Sept. 6,1922 l\{sy 5,1923 ___________________________________________ _ 
H-59. _______________________ Aug. 21, 19'1:7 Sept. 4,19'1:7 Oct. 21,19'1:7 Dec. 24,19'1:7 _____________ _ 
H-I5________________________ Sept. 26,1923 Dec_ 24,1923 __________________________________________ __ 

H-I~------------------------ Sept. 14, 1923 Nov. 24, lira 
H-ll ________________________ July 6,1922 July 18,1922 -Oct:--i;i922- ==:::===:====:= =:=:=:==::::== 
»:::~=:=::=:::::::=::::=:::: ~~l~ i~ ifil ~~~: 2f: fg~ -Nov~-Tiii24- :=:=:=:=::==:=: =::::===:::=:=H-46________________________ May 16,19'1:7 Dec. 9,1927 ____________________________________________ 
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TABLE 1O.-Service dates Jor 40 conceptions by cows that conceived while on pasture 


Pasture period Service date 

Cow I 
_________________�.-B-e-gm-run---g---E-n-d-in-g--�--~-~-~-~_eas_p_~_-_,--fur-ur-~-.~-~-Po-~---
11-2__________ • _____________________________ _ May 15,1924 j Sept. 30, 1924 	 May 29,192-t 

Aug. 11, 1924 
Sept. 5,192-tlB________________ . ________________________ -i.fay--ii~iiiiii- -Oct:--ii~iiiiii- ::::::::::::::: May 20,1919 
July 6,1919H-L_______________________________________ -5.1:aY-i5~iii24- -sepCao~ig;;X ::::::::::::::: May 23,19241I-4______ • ____________ • _____________________ 	 May 18,1922 Oct. 3,1924 ______________ _ June 6, In~'2• 11-4.___ .. __ ......__ •••. _. ___________________ May 14,1923 Sept. 26,1923 ______________ _ Sept. 3, 1923

H-4. ___ ........ _____________________________ 	 May 15,197:. Sept. 30,1924 ______________ _ 
 Sept. ],1924
July 23,1923 
July 16,1922R:}E:::::::::::::::::::::::::::::::::::::: _~~~1o~~!~_ t~~:~: !~~ ::::::::::::::: Sept. 3, 19221I-13_______________ • ________________________ IIIa}- 16,1927 Oct. 5,1927 ______________ _ July 27,1927 
Aug. 29, 192711-15 ________________________________________ -jii.I;e--4~iii22- -jii.iy---ii~iii22- -Feb~--2~iii22-_______________1_______________ Mar. 24,1922 June ]7,1922II-lI____________ • ___________________________ 	 Mny 10,1925 Sept. 30,1925 ___ .. __________ _ June 8, 1923

II-li. ___ .... ____ • __ ••••• _____ •• _.__ ._••_____ May 3,19"'..6 &\,t. 22,1926 _______________ June 18, 192J 
11-19'_________ • __ ••• _. __ -.__________ • __ • __ ._1 May 2-!, 1923 iu y 13,1923 Jan. 2,1923 

._.__ '.-------•._______________ Jan. 31,1923 

:::::::~=::::== =:====::::::::: I~~: ~ l~~ June 29,19".<3H-19________• _____________________________• 	 Ma)- 15,1924 Sept. 30, 1924 ____________ ~,:_- Sept. 14,1924
II-21..__• ___________________ ._._____________ 	 June 28,1923 July 13,1923 :Mnr. 15,19.3 ___________________________________do. ____._ 

Jul7 13, 1923 
~r-2L---------------.--.-.---•.••-.-••---.-. May 15,1924 Sept. 30,1924 ________ ._._._. Sept. 23,1924
IT-23__._.______ ._._.___________ • ____________ 	 June 30,1923 July 13,1923 ___ • _______ •• __ July 7,1923 

Sept. 16, 192!ll::~::::::::::::::::::::::::::::::::=::::::: ~j:~ 1& tf; ~:g~:;g: if; ::::::::::::::: July 15,1926H-32___• __ ..___ • _______ •___________ •_________ _____ do ___________ do _______ .Apr. 0,1926 May 17,1926 
June 10,1926 
Aug. 15, 1926 
Sept. 2, 1927ll::~:::::::::::::::::::::::::::::::::::::::: -~[~t-iH~- -~:~nH~~- ::::::::::::::: July 3,1926 
Aug. 20, 1926H-aa________ . _______________ ._______________ -May-i6~i927- -sepC:iii~iii27- ::::::::::::::: .Aug. 27, 1927

11-34____ ._•• _. ___ - _____________ ._.__________ 	 May 3,1926. Sept. 22, 1926 .Apr. 11,1926 May 23,1926 
June 9,1926H-38_________________________ • __ •___________ -i.1:ay-2i~i925- -SCpCao;i925- -Feii~--i~i925-

Sept. 15, 1925
11-39._••__ •__________________________ •______I-~1:aY-2i~i925- -Atig:'i7~iii25- trv:r.~; t~ July 26,1925
11-46 _______________ • ______ • ___________• _____ May 10,1926 Oct. 13,1926 Dec. 20,1925 

_____ • _____• __ • ___________• ___ Jan. 10,1926 
____________ •_______________• Feb. 20,1926 
__..______________________.___ Mar. ]3,1926 May 16, ]926

June 29,1926
H-48,.___ • ____• __________• __________________ -~i.jiy-iii;i92ii- -Oct: 'i3~iii26- -Feii:-i6,i92ii 

_____•________________________ Mar. 9,1926 May 28,1926 
June 21, 1926

1I-49__ • ____ • _________ • ___ • __________________ -May-iii;i92ii -OcCi:i;iii2ii- 'Xiir:-29;i92ii- June 5,1926 
June 24, 1926 
Aug. 20,1926-
July 25,1926~t~:::::::::::::::=::::::::::::=:::=:::=:: :~~~~i_ii~!~~: ~~~~~~~~ii:!~~ ::::::::==::::: .Aug. 12, 1926n-M__________________ .__________________.__ 	 May 21,1927 Sept. i,l927 Mar. 1,1927 

________________________._.___ Mar. 22,1927 June 20,1927n-56_____________.__________________ ._______ 	 May 21,1927 Sept. 7,1927 ________ • ______ June 3,1927 
June 27,1927

H-5L___ •____________ • ____________ .•• __ . ___ -i.faY-2i;i927- -Sept.--7;i~27- ::::::::::::::: July 31,1927
H-204___________•• ______ • ________ •. _________ May 18,1922 Sept. 30, J.922 May 18,1922 Sept. 15,1922n-208_____________._______________ ._.___ .___ 	 l\Iay 14,1923 Sept. 12, 1923 __________• ___ • July 8, 1923
11-215__________ • ___________________________ • 	 May 20,1922 Sept. 30,1922 _____ • ________ _ Aug. 22, 1922
ll-215______________________ • __ ._____________ 	 Muy 14,1923 Aug. 19,1923 _._._____ • ____ _ July 19,1923
11-218____ •_________ • ____ • ______________ •____ 	 lIlay 15,1924 Sept. 30,1924 _______ .•_____ _ July 20,1924 

In Table 10, 12 of the 40 conceptions occurred while the cows were 
on pasture. These cows had been bred plioI' to the pasture season. 
Of these, 7 conceptions occurred on the first service after the pasture 
season started, 3 on the second 8Arvice, and 2 on the thhd service. 
Twenty-three of the 40 ('onceptions occurred on the first service 
while the cows were on pasture, 4 occurred on the second service, and 1 
required a. third service. 
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TAilLE l1.-Bertizcedates f&r 139 .conceptiom:!Jycows :thtit ,were bred and ,conceived, 
~ ,during ,tM ,jlrstandsecond months ·after .beingremoved from p(f.8ture ,\\, 

ServIce aates 

Date removed After pasture seasonCow !rom Pasturll DnringJlIIS- \------,---­
ture season SecondFirst service service 

H-L___________________________________ Sept.26,1023 Juno 30,11l".!3 ________________________ 
_____________ Aug. 10, 1~ 'Oct.:25, 1923 __________ 

E-L______________________________________ Sept.. :22,1924 Aug_ 30,1924 Oct. ,26,1924 ___________ _ 
lI-;!__________________________• ________ SGpt. 29,1920 Aug. 21, 19~0 Nov. 1,1920 ___________ 

.() , ii:t===========================:::=== ______________ te.ft~. ~~ July 7,1919 ____________ m~ -jiiii;-is:iiil9- _~~~~Nov.__23,1919~~:~~_ ============:_ 
R-10_______________________________________ June 211,l921 June ,20,1021 July 26,1921 ____________ 
R-l3___- ..----_---_________________________ bept. C,1923 _______________ Nov. 22,1923 ___________ _ 
H-16______________________________________ July 6,1922 June 12,1922 July 16,1922 ____.: _______ _ 
1I-16 ______ _______________________________ July '26, 1926 __ Sept. 14, 1926 ___________ • ~. ~___________ 

H-16_______________________________________ • Sept. 21,1927 ______________ Oct. 27, 1927 _____________ 
1I-2L________ •______________________________ Sept. 27,1925 _____________ 'Oct. 9,1925 ______________ 
H-22_____________________-_.._______________ Sept_ 3O,1P?4 Sept. 19,1924 Nov. 1,1924 Nov..22,1924
:u-23. ___ __ ....___..__ ..___.._______________ Sept. 27,1925 _______________ Nov. 19,1925 ____________~ 

~]I====::=:====:=======:=:=====:=:=:==:: &~. U:i!! =:=::==::::: ~!'. ~iim ::::=:=::::lI-;!L______________________________________ Sept. 30,1925 ______________ Nov. In,1925 _____________ _
n-;!7_______________________________________ Aug. 10,1925 _______________ Aug. 29,1925 ___________ 

iij~:=======::======::=====:==:==:==:== _:~:..~c::_:~~_Sept. 21, 1927 =====::====== ~grNov. .4: ig~ ===:=:====:=______________1I-;!9________________________________________ _______________ 5, 1927 
1I-49________________________________________ Oct. 5,1927 _______________ Oct. 29,1927 _____________ _ 
1I-52____________________________________________do__..,___________________ Oct. 23,1927 _____________ 
1I..,53___________________________________________do______________________ Nov. 18,1927 _____________
lI-oo_.____________________________________ Sept. 7, 1927 .Jnn~ 22, 1927 Sept. 19,1927 ______________
1I-48_______________________________________ Oct. 5,1927 ______________ Oct. 9,1927 ____________. 
H-58________________________________________ Sept. 7,1927 July 27,1927 Sent. 13,1927 _____________ 
H-218_____________________________________ Sept. 30,1925 .sept_ 10,1925 Oct. 6,1925 Nov.19,1925
H-218_____________________________________ Sept. 11l,1926 ______________ Oct. 13,1926 Nov. 5,1926, 

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 required a second sernceafter being 
removed from pasture. 
EFFECT OF PASTURE ALONE ON MAINTENANCE ,OF BODY WEIGHT AND MILK FLOW 

To determine the effect of pasture alone on body weight and mille­
flow, a !~abulation was made of the weights of 23 cows and the milk 
flow of 18 COWS, kept on pasture from May 15 to September 1, a 
period of 16 weeks. These cows received no supplemental feeds 
while OIl pasture. Table 12 shows the average weights and milk 
production during this period. 
TABLE 12.-Average weights of '23 cows a7td ·averafJe milk production of 18 cows on 

pasture 16 weeks 

Average ~:yernge
Avernge ~~vcragePeriod milk pro- Period niilktfcro­weight weightductlon due on 

Pounds P(tuntU PoundB Pounds
lJeforepastnre_______________ Ninth week________________1,091 1,122 157Fir:<t week___________,._______ Tenth week_________________1,096 200 1,ll3 1568etlond week __________________ Eleventh week_______________1,108 211 1,131 16.3Third week___________________ Twelfth week________________1,124 201 1,121 165Fourth week_________________ Thirteenth week_____________1,132 196 1,134 152Fifth week_____.>-..____________ Fourteenth week_____________1,134 189 1,121 141SUtb week__...::________________ Fifteenth wee.'t ______________ 1,132 181 1,133 144Seventh week_________________ Sixteenth week_______________1,131 175 1,148 137Eighth week__________________ 1,131 100 

I 
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Table 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 niilk flow up to the twelfth week was perhaps no more I'apid 
tha,n, was to be expected 'with. ,an advance of 12 we.eks in lacta,tion. 
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 m1lk 
,flow was more rapid, probably ,due to a large a'\.-tent to the slower 
growth ,of the grass as shown by the weight ,of grass clipped at regular 
intervals throughout the season from a fenced area of the ,Pasture. 
Rea~ and flies and the fac,t that some of these cows were far advanced 
in their lactation period probably 'were contributing causes. 

FEEDING EXP~ENTS 

The follo\',-mg feeding e~-periments have been conducted,: (1) The 
effect of three planes of feeding on milk production; (2) the ,effect of 
sunflower sil8.ge on milk production; ,and (3) the effect of sprouted 
oats on breeding troubles. 

THREE PLANES OF FEEDING 

The following eA-periment was conducted to compare the effect of 
three planes of feeding on milk production and on the .economy of 
production: (1) Cows were fed roughage, consisting of alfalfa hay, 
corn silage, roots, and irrigated tame-grass pasture, and 1 pound of a 
standard grain mh.-ture for each 3 pounds of milk produced daily 
(full grain ration); (2) the same cows were fed the same kinds ·of 
roughages ",ith 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 semiofficia1 
test regulations of the Holstein-Friesian Association of America. Ten 
cows have completed yearly records on .the three rations. 

The records in this eA-periment were not made concurrently. Wh~n 
a cow freshened she was started on one of the rations. If she had 
completed a year's record on limited grain, at the neA-t freshening she 
was put on the full grain or on the roughage ration,and so on until 
she had completed records on the three different planes of feeding. 

In conformity with the p1an followed in the breeding projects of this 
bureau, all cows are given an official test on a full grain rati(ilnand 
milked three times .a day throughout the year. TheproduC'~ion 
record thus made is used in the inheritance studies as til!) animlal'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 
SOlUld. Then, too, if the record is delayed it may not be obtained ,at 
all on account of death or injury to the animal. This record has been 
used in the three planes of feeding eA-perimentas the full-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 
e~-periment. 
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TABLE la.-Compari8on "f the effect of three planes of feeding on 10 COW8 

'""'Q) 

ROUOHAOE 

----------:------:---.,...--.,----:--.,.--... - .".....----r----.---..---;-.---;---;--....--;---~-
JIIJltcrfnt A . . t Value R\!· 

• production ge Dry Oraln Period Cost of Cos of . of tutus 
Milk Alrnlrs Jloot Pas. A,·cr· Ollin or period fed C81TY. (eedex· fOOllln· butler. over 

Cow produc· Oraln Ita" Silnge (mil) Doot-q tuna ----- age loss In prior while Ing elusive eluding fat IlIId cost 
Hon p' weight wolght . t t d- CIllf of pas- pns· kl r Il'e~I~ l'ounds Years Months to es.y ture I lure I ~~. r~ 

i 
~' .. --1----··- -.----.---------------------- ­

j'ound8 . LIM. L~. L~.. LIM. Lb.. Dol/3 Lb.. LbA. Dol13 Lb.. Do~$ '.' .. 

1[-1.................. 12, 401. 4 3.1T2 48(1.2Jl ••••••• 7,615 7,71lg 2, i45 128 6 II I, :m. 5 1 218 None. 233 $65.79 '!l1. 39 $:157.05 $166.1i6 

11·2•••••__ ••••••••••• 14, 040.:1 3. 34 4U<J.24 6,105 0, i35 1,010 J38 6 4 I, H2. 5 6 25 34 06 liS.l!O 85. EO 273.75 187.1111
11-3.................. 1:J, 1X17. 3 3. 87 :~ 43 6, 012 12, <I III 660 139 6 7 1,105.0 80 86 66 178 liS. 00 85. 8lI 200.62 120.73 

11»4.................. 0,320.4 3. SS 362. 45 5,037 13, OOU •••••• 305 18'1 4 2 1,252.8 115 18 Nonc. 104 59.11 85. JJ 1112. 66 107./i.'i 

1I~.................. 10, DlJ.l.II 4.6i 450.10 4,784 12,147 320 1,IIiD la2~ ol 6 1,022.6 -52 36 344 231 05.!ill 1r.!.30 237.13 144.83 

11-11.................. 11,000.4 3. 08 :l1l6. 48 4, DIJ.I 11, 2~2 ~~O I, DiO 132~~ 4 7 1,243.7 24 84 45 220 64. 46 00.00 214.18 123. 22 

IH:l.. ............... 15,380.8 3.15 484.34 6,068 10,600 •••••• 1,500 140 7 0 1,265.8 37 62 None. lUI 61.66 80.56 2(\0.U9 170.5.~ 
 .....,..
JI-III.... ••••••••••••• 16,7f>5.l 3.28 6(0.40 ••••••• 6,792 10, 582 •••••• 1,085 140 5 1 1,261. 7 102 Ii! N"ne. 202 63.00 91. 66 3112. 47 210.81 ....

1l·2lJ............... 15,12'.!..I 3.23 48tH1 ••••••• 8,715 10,056 8 2,030 123 7 01,233.3 -12 148 840 239 77.20 101.80 269.85 168.05 

11-218................ 17,815.3 2.95 526.83 ••••••• 8,616 13,704...... Wi U (\ 1,407.7 12 57 Nonc. 30 77.49 100.49 267.04 100.56 
 ? 

--------- .. --------1------.-.. -.-. 
A "crago (aclual) ..... 13, 2\1.5. 2 3.49 464. 11 •••• '" 6, 376 11, 234 05 1, 3M 132 (\ 4 1.240.2 30 78 132 175 65.13 91.49 252.07 166.68 f1 
A ,"crage (calculated 

to maturlty) ••••••~3,~. 5_......._478.0 __......~.................!......___ .• -.•• I ........................... ( .........................,............................ ""'" ~ 

~ 
LIl\UTED OR,liN 

~ 
n-l..................!17. 031. 2 3.67 tJ26.00 2.~IK 6,'; 12,692\...... 780 1124~ 8 11 1,41111. \) &\ 541 168 iI2 $IOS.73 $128. 63 $336.43 $207.80 o 

"!i11-2.................. 18, 1411.0 3.20 506.80 2.045 6,601 10,536 " ............1149 6 11 1,198.0 43 64 ISS 46 100.46 130.30 326.19 198.89 

11-:1................,. 14.762. 0 3.07 586.05 2,300 5,070 13, 541 :...... 1,010 I 138 7 11 1,288.9 51 98 66 148 100.64 122. 72 310.21 187.4\\ 

11-4.................. 14,SS7.6 3.67 531.30 2,4111 6,931 9,866 I............. 151 0 5 1,411.0 60 66 None. 222 98.03 122.19 287.25 105.00 

l> 

1I~.................. 13,324.2 4.38 584.60 2,138 4,018 12,753 j ••••• , 756 125H 5 7 1,070.6 ISO 40 None. 226 92.93 113.01 303.83 100.82 

U-II.................. 12, 9r>6. 8 3. 64 471. SS 2, Jl7 5, 064 12, 717 I...... 750 125).2 5 \J 1, 3Si. 3 152 49 104 152 93.23 113.31 254.00 140.76 

11-13................. 16,48(1.0 3. 18 623. 27 3,035 7,683 10,8041""" ••••••• 143 iI 7 1,315.8 91 41 52 223 113.00 136.87 333.00 100.11l ~ 

JI-lO................. 1!,754.~ 3.15 659.18 2,877 6,804 1~,330 ••••.••••~••• 151 3 10 1,3OS.7 170 ~1 140 205 105.87 130.03 310.67 180.64 


u-m.......•.• ----.. '" "'., .. " "'''' ''''' • '" '.'" '" ,,. "'". , ,,"'" '" .. N,_ .._... , • .., I...""." ..."
11-218................ 20, 81r.!. 4 3. 00 627.08 3,495 5,511 14,166 •••___ 1,230 138 10 3 1,604.7 132 08 310 211 12'.!.57 144.05 362. 32 207.67
------.-----------,--1---------1--------­

1r~~~~!~;~!~~~: :::::: .:~:~. :::5 .~~~:..:~::~..:~~::.l.-..~....:~..::..,....:.1......:. ~~:~:~:.....~:~.....::.....:::.I...::~ .:~:..:::~::..~:~~::..~~:~ I 
i' 
~ . 

.~ 
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IT-L•.•••=~=~.-;~~~~ 1~.~ -;~~:;-:;;r~, !~~-- -;;p -.~~~ :.;~ ~;-.' 6\ 1 1, 4~7. 1"--;;'----;-:NOJIO. - .~~ ?~ ~I!!. ~1l-mO.1t1 $2&!. 7p 'Io.~, 00 
~ .11-2.................. H, 877. 1 a. ;11 ·11l0.82 4, llH 1,325 8,81)7 327 1,070 132h:l 1 Ii OM. 6 82 •••••••••••'.... 221 J3:I. ,17 147,04 272.4.1 124••0 
~ 11-:1..••••••••••.•.,... H, 110. II a.1l1) MO. fl8 D, 140 8, illS i,631 •••••• 2,886 lao 4 2 1,172. 3 183 117 Ml2 I7l lli3.00 1118, 20 2!12. 45 124. 10 
0) H-4.................. 12, ~I~'i. \J :J. fl8 471.611 4,884 ·1, (JIll g,281 782 ••••_. 13n 3 1 I, 23H. \I 2\11 ••••••• _•••,.,. 2114 Ja6.00 lfi1l.84 26!1. 33 102.40 \::I 
o I1-6.................. 12,721.7 4.17 5:10.00 4,6t3 i,5811 6,6:12 ••••• , 2, 1lIJ5 07 :I 4 1,016.9 110 146 3O'l 2:i8 137.66 148.22 278. 28 130.06 


0 	 11-11•••_.............. 12,87:1.0 :i.71 477.92 4,6211 8,0211 0,037 348 2, 87() 125 3 /j 1, :J(}.l. 0 :la:l 161 108 236 141.04 101.30 200.32 ,04.03

1H3........ , ........ H,IJ6:1. 6 3.32 40a. III 5,274 4,0711 8,:l2J Slt2 100 13,'i~ 2 Ii I, llU. I ISO ___.....___.... 169 144.13 150.03 263,13 104,!Q ~ 


t-:l U-IO........" ......... W'!l8I.8. :1..2:1 (,.17. t~ 4';;0,11 -I,U:!!I 1O,lfi8 "".'.' 61iO 13S 2 6 I,!?~.~ 117 ••••••• ........ 214 12.~03 '.'-'J:2.1 302.00. IOU!!
H·21l•••••••••••••••• 20,.14".0 3.11 0.18.(,1 0,2111 10,41-1 7,U16 ...... 4,025 HlIl " 6 1,235.3 8:l 00 104 lOb 186. ill 1!l7•.10 31\l1.03 167;13 

' U-2IS................ 23,317.0 3.00 ~~~~I~~ 12fi~_O_1 1,052.6 ~~~~~I~~ 21Ul 0
r	 ~ 

" .',-!1rE~t~!tr~r~!~~~~: .:~: :::: .:~::. ;~:::3 .~~:~..:~:~~.I..:~:~~.I..~:~..:~::. ·~:~··I....~· ......~.j~~~~:~:- ..··:~~·I..··~:· ....~:....~:..::~:~..:~:~~+:~~~r~~~ ~c. 

1	 ~ ,.j' 
I Compute<! on the following valucs per toil: Oraln $32; Illfalfa hay $10; silage $5; dried boot pulp $.15; boots $6. 

I C()S~ of pnsluro: 011 roughogo alono 20 ~'eltts por dny; on limited grain, 10 COllIs; 011 fullllrnlll, II conts. 

I Computed 011 the following vlllues: Dutterfnt, at 44 ~'ents per pouudj skim milk, 40 COllts per 100 pounds. 
 I
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Table 13 shows that good results wera obtained from the feeding of 
roughage alone, Two cows produced more than 500 pounds of butter­
fat each without receiving any grain throughout the sear. Thecows 
on the limited grain ration also gave good returns, averaging 16,4.07 
pounds of milk and 576 pounds of butterfat. 

In considering these results, three possible sources of error should 
be taken into account. One is that largely because of the need of 
obtaining records under the most favorable conditions for the heredi­
tary studies, most of the first r('cords were made, on the full-grain ra­
tion, only three of thea...'1imals being mature when these records were 
made.. No attempt was mude to correct the records for age because 
of the impossibility of making the same correction for feed consump­
tion with any degree of accuracy. Consequently, the records made of 
anlln.als on roughage and limited grain have the ad':lant1ge of the 
greater age of the animals and of any development that may have 
taken place. Then, too, there is the possibility of a ct'~rry-over effect 
from the full grain ration on the records made when the animals were 
on roughage. 

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 months of age at the beginning of the eJl.-periment recently 
finished her first lactation year on a limited grain ration. She con­
sumed 2,345 pounds of grain mi.,--ture, 5,896 pounds of alfalfa hay, 
9,794 pounds of corn silage, and WIlS on pasture 136 days. Her average 
weight for the year was 1,15R pounds. She produced 14,711 pounds 
of milk and 477.54 pound~ of butt.erfat, the equivalent of 596 pounds 
of butterfat 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 limit.ed grain ration. 

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

TABLE 14.-Produclion and feed consumption of three cows on a roughage ration 
which either preceded a full grain ration or followed a limited grain ration 

, 
) 

cowl Rotion 

I 
ll-19 ! Full groin _______ !· 2 

I Limit~d grain__ _ 3 
! Itoughugc .. ______ 5 

!!IS • __ • _do_••_•. _._ •• J! i 
, ,Full gram••• ____ 9 

ILimited grain_._ 10 
l~ou!!hng('. _._.__ 11; 

!l(}} .•••••do_._ ••••••._ 8 : 
! J,'ull grain_ ••••__l 9 
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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 gr~!lter than the 
average of 2-YE-ilr-olds. Her average weight at 5 years of age, when 
on the roughage l·ation, ·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 because 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 years 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 !lnd silage on limited grain and roughage rations, cow 218 con­
sumed 2,804 pounds more alfalfa hay on the roughage ration than on 
the limited grain. ration. This difference partially made up for the 
loss of the 3,364 pounds of ~rain 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 until five months after freshening in order to give her time for 
a dryperioci after the year's record was completed. Cow H-19 made 
the largest 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 fu·st 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 mtion, it is probable'that 
the carry-over effect ·of a prior full grain ration was not the cause for 
the good showing of the group while on the roughage ration. 

The third possible SOlU"ce 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 quantity of grass 
that an individual cow will eonsume. The report given on page 9 
shows tha~ the cows on limited grain and on full grain grazed from 14 
to 18 per cmt less time than did. those receiving only roughage. In 
order to det{'rmine whether the cows on the roughage ration obtained 
more nutrients from pasture than did the cows on the other rations, a 
compilation was mnde of the mill~ and butterfat produdion and the 
feed consumption of the 10 cows on the different rations during the 
months in which they received no pasture. These data are given in 
Table 15. 
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TABLE 15.-Product-t"ot! and feed co71S'umptionof 10 cows on three planes of feeding 
when not on pasture 

ROUGHAGE RATION 

I' 

LIMITED GRAL~ R:\'rION 

~-~...__.....J 212 \I.~~:I ?4s.\l11.~~5: 4.!4§1!.~21••••_.: .80: 1.4'f! ~. 5.3:I:I! 5.2761 57 1.1 
ll-_.•_•••• ___ .I 212 9, .hO! 319.0'],625 4,14•• ,~i4 __ ••.••_•• _. 1.200 bO 4.948.4.8(>8 80 1.6 
H-:!..... _._._~ ~12 8.358 342. (Ii 1,349 4.0311 9.771 ••_.••11'010.1,:180 38 4.U02,4.955 7.14 
lL4........... 2127,810 :!7l.3; 1.27:1 5,373 6.3tiO.____,._._._1.4OS If>5 4,8;.0; 4.588 262 5.7 
II-lL.•••• , 00.. 212 7,9:1S 369.41 1,274 3,476,11, ISL•••_.! 750' 1. on U7 4,830, 4, 829 186~ 4•• 002 
II-IL.......... 212 .,612 2IJ.L3l1.23-i 3,5ii411,175 ...___ 750 1,3(12 159 4,8:19; 4.(153 

II-I3.......... 19210, U60 3ti2.81 1,8O.J 5,285 ti.7SO ••••_+____. 1,295, -42 5. Zi(i, 5,149 127 2. 5 

11-19.......... 212 9,S-"6 :112.3 1.615 5,101 7,lOS ..___••_.... 1,296 129 5'098! 4.913 185 a.8 

H-211••__ ••.•• IllS 7,.<82 259.0,J.2i11l :1,~'Il 9,990 14 750 1,:125 Ilti 4.5UO 4.1115 395 11.4 
II-21S._. __ •••• ' 21210, 93:; 334.3i 1.841 4. ~'61 9.235 _____• 1.230 I, 00i 120 5,382 5,475 -113 -1. 7 

ATenl"C.__ ~ ~17 9.~~~11.4!~ 4.:tto~'lu ~~ 1.?~'~ 5.0~1-4-,-~9-0'1--1-2-If-2-.4-
l 

A\'erugc l •• _01 8,.Ob 31_1,1,4364..148,._8 L3, 01.1,333 8.4,8b0l4,148 117._____ 
I. • 1 I 

n'LL OR-UK RATION 
". .---....,----,---:---,.-~ ---,------..,-----,---;- ­
n-:..........., 212\ .,om: 2,0.9; !!,\l!lS; 5.9r>4\[' 5.1180 ...... 3,810 I.F,(J() 95\ n.72.>: 4,tiGO 2,0(15; 44.3 
11-2..... __ .... ' 212,9.2:15,306.8 3,O!lUi 3,OS2 .,20. 223 1.970,1,0-11 415.017,4,549 1, Oti8; 23.;! 
ll-;L_•••• __.. \ 212\ •• 26.1305.0: 2.615, 5.G,la\ 6,litiG __.... 2,905 1,208: -1416,127: 4.533 1,5114 35.1 
11-L..... __ ••1 1,1' 5.4751 208.3 2.124 3.lf>4' 5,370 576 •• _._. 1,293 1811 4,25213.548 794 19.n

1li·O"......."•. , :lIZ( ~,J'J.I M5.2 2.(k~1 5.1iDl n, 7117 ..._._ 2,005 1,027 10716.481: 4,834 1,1)47 34.1 
II-9........... i 212' ~•.lr,j. 312.5 2.USI 5,5211 6,(l\)2 __ •• __ !!,b70' 1,202: ~'tll) D.6(14 4,iiO 1,B94 39.7 
II-I:!.......... ; IG3' 6.1\50 zn.O' 2, 2S2' 2, 778\ 4,870 598 JOO! 1,122 1:14 4.452: 3,503 9411 27.1 
!I-I1L..... __ •• : ~t2; 9,117, ~'\I5.4 2,621 a.GOO[ 7.!!l,1 660· 1,228 97' 5,236 4.682 554 11.8 
1I-211......... ' lS2j10.:lIlS' 3:!d.3, 3.1925.535,6.215.___•• 3,53011,237 46: 0.838,4,775 2,003 43.2 
n-21S..._..... : ~12,14.\J!1l 455.8,4,578, 3,(J()<JI12,255 86 1,598,1,535, 210,7,431: 0,461 9iO 15.0 

AVCnlSC___ 'l
i ~'tlll8,(iS63iiS:S:2:{i:j3i 4,2901 (l,826r---m !!,04f 1.246""100; 5,982' 4.031 1,35.1 29.2 

t . til I , 
I This nver8~~, cnlculnted to a 2Ot·dny bnsis from the actunl nveroge for the 207 days, is insertod to show 

n direct comparison of the results ohtained [rollllill :I mtJons on a 2OI-da¥ busis. 

Tab1e 15 blings out some very interesting points. When on a 
roughage ration "ith no pastme, the 10 cows failed by a small margin 
to consume suffident nutrients to meet their requirements. They 
also lost in w(light an average of 23 pounds. Only 4 of the 10 cows 
gained in weight. It is 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 reql1:i:rements 
do not bear a closer relationship. For example, cow H-19, the 
la:rgest butterfat producer on the roughage ration, gained 42 pounds 
in weight and falled by 17.2 per cent to (\Onsume sufficient nutrients 
to meet her requirements; whereas ('ow H-l, the second-highest 
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producer, lost 217 pounds and failed by only 2.3 per cent to consume 
Elufficient nutrients, 

The COVlS on the limited grain ration gained.all average weight of 
90 pounds and consumed an average e...xcess of only 24 per cent of 
nutrients over requirements. Only 1 cow, H-13, lost in wb1.ght, and 
this cow consumed an excess of llutrients over her requirements. 
Only 1 cow of the 10 failed to consume sufficient nutrients. The 
cows on this ration appear to haveconsluned sufficient nutrients to 
gain a little weight and to produce well up toward their capacity. 

The cows on the full grain ration did not make 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 maintenance and milk production 
amounting to 29 per cent. 

The total digestible nutIients consumed over maintenance by the 
three groups in the 201 days per 1,000 pounds of milk, are as follows: 
Full grain ration, 476 pounds; limited grain mtion, 335 pounds; and 
rouglu1.ge ration, 292 pOlmds. The income per cow over cost of feed 
was $72.77 for the full grain; $101.38 for the limited grain; and $95.90 
for the roughage ration. The amount of dry matter consumed per 
pound of butterfat produced was as follews: Full graL"':1, 28.4 pounds; 
limited grain, 24.1 pounds; and roughage, 24.6 pounds. 

The production of these 10 cows on the tbree different planes of 
feeding in the months in which they received no pasture was nearly 
'the same as it ,,-aB in the remainder of the year, when pasturage made 
up the greater part of their roughage. The number of days in the 
months in wmeh they received no pasturage averaged 201, which is 
55 per cent of tbe entire year. During these nonpasture months the 
cows when on full grain produced 56 per cent of theD: total yield for 
the entire year; on the limited grain they produced 54 percent; and 
on the roughage ration they produced 57 per cent. This indicates 
that on the average the co\\'8 when on the three different planes of 
feeding produced at about the same rate on pasture as on hay and 
silage. W"hell the cost of feeds and the retmns for butterfat and 
skim milk were calculated at the Huntley prices, the cows were the 
most profitable when on the limited grain ration. However, there 
was only a narrow margin of profit between the li.mjted grain ration 
and the ration of roughage alone. The CO\''8 on full grain were the 
least profitable. In localities where high prices are received for 
whole milk and sweet cream, the same ratio of profit between the tlu'ee 
rations would probably not prevail. 

The important point brought out by this investigation is that 
where roughages of the right quality aTe available, cows of more than 
average produ('ing ability have sufficient capacity to consume 
enough Ill.Jttients from roughage alone to meet their requirements; 
and where cows are allowed all 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 obtained from 
too small a number of cows to make them significant. Table 16 
gives the aycrage production of all ('ows 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. 

http:rouglu1.ge
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TABLE 16.-Average production of cows that have compleled records on one or moreplanes of feeding 

j ""go IButterfut!.Iilk I Butterfut ____ f prodUctioncows,' Ration production ' production I Icalculatedj Yenrs,:\lonths to maturity
-1-"- -----------1----

1
1---1'1'-- --,--­KUnl.~

ber Pounds I Pound. • Pounds

~~ :k~~f~~~~~:::=:::::=::~:::::::::::::::::::: H:illlH, ~gg:~ I ~ ~ ~J 
The averages for all cows that have completed records on one ormore planesllre somewhat lower than those of the 10 cows that havecompleted records on all three plftlles of feeding_ (Table 13.) Onthe full grain ration the difi'erence between the average butterfatproduction of the 42 cows and that of the 10 cows is 25 pounds; onthe limited grain ration the difference between the butterfat produc­tion of the 13 cows and the 10 cows is 9.6 pounds; and on the roughageration the difference between the average butterfat production ofthe 15 cows and the 10 cows is 11 pounds. The averages for thelarger number of cows are somewhat more favorable to the limitedgrain and roughage rations than are the averages for the 10 cows. 

SUNFLOWER-SILAGE EXPERIMENT 

The },{ontana Agricultural Experiment Station at Bozeman, :Mont.,found in 1916-17 that 3.75 pounds of sunflower silage was equal infeeding value to 1 pound of choice alfalfa hay. In 1917-18 it foundthat 2.83 pounds of sunflower silage was equal in feeding value to1 pound of alfalfa ha~y when fed to cows receiving grain and a limitedhay ration.
An expeIiment was started at the Huntley Field Station to deter­mine the relative feeding value of sunflower silage and corn silagefor milk and butterfat production. This experinlent was conductedwith eight cows. These cows were divided into two groups as nearlyalike as possible in age, milk production, and stage of lactation.Over three periods of 40 days each, they were fed appro:X-1mately 2pounds of hay for each 100 pounds of live weight and as much sun­flower silage during one period and corn silage during the next periodas they would consunle and still clean up practically all the hay fedto them, the two groups being alternately fed the sunflower silage.The hay was of good-quality alfelfa of second and third cutting.The corn silage was of good qua1ity, made from corn that produced50 bushels of grain per acre. The sunflowers were harvested whenone-fourth to one-half in bloom, with a few mature heads, andhaving a green weight of 29 tons per acre. This silage was of adark color and of a rather strong odor and flavor, rendering it veryunpalatable. Chemical analysis made by the :Moptana stationshowed that the sunflowers grown at the Huntley statIOn were lowerin sugar and of a higher protein content than sunflowers grown atBozeman. This difference in composition permitted a putrefactiveprotein decomposition and the formation of large quantities ofbutyric acid. Because of the unpalatable nature of the sunflowersilage the cows would not eat it readily, the average consumptionbeing 13.4 pounds pel' cow per day less than that of the corn silage. 
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During 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 containing 60.9 pounds
When the samebutterfat. They lost on an average 73.4 pounds. 

cows were fed corn silage 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. l:mnflower silage. When fed corn silage they 

consumed 10 pounds less hay but produced 552.4 pounds more milk 

find 14.16 pounds more butterfat.
The results of this e:\.-periment indicate that for milk and butterfat 

production corn silage is superior to the sunflower silage produced at 

the Huntley Field Station. This may 1>e 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 SPROUTED OATS ON BREEDING TROUBLES 

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 yenrs, 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 wero 

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. 

TABLE 17.-Results of feeding sprouted oats to three heifers with heeding difficulty 

ileifer 

Item of Comparison 
43 44 51 

Numbl\r sen"ires l>t,rore sprot!teu~otlt..., fccdiug _____________________... __________________ _ 5 9 4 

Number I1I")ntlls from fil1't to last sen·icc. ___________________________________________ _ 11 12 10 
Age when first sen'ed, months____ . ______ ."-. __________________ . ________________ __ 20 20 20 

Number days "proutl'd oats were red lwr(\rc conL"'ption___________________ , __________ _ 15 19 37 

NUlllber sen'k-es after sprouted-oats feedinll__________________________________________ _ 1 1 1 

TABLE IS.-Results of feeding sprouted oats to two cows with breeding difficulty 

Cow 

ltcm of comparison 
20 34 

Nlllnber cal',es prior to srrolll,~d-oats fcl-ding________________________________________________ 2
3 

2
2

Xlllnber services sint'" last CllIL_____________________________________________________________ 
10 5

Number months since last call.. ___________________________________________ .________________ 

Number days ~prouted ollts were feu before conception__________ ___________________________ 23 24 

Number sen-ices after sproutcd-oats reeding____________________________ • ____________________ 1 1 

It ",-ill be noted that the three. heifers conceived on the first service 

following sprouted-oats feeding after having been previously bred 

from four to nine times without suceess. Table 19 shows the date of 

first serviee, the date that .feeding of oats was started, and the date 

of conception for the three heifers and two cows. 
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TAllLE 19.-Dates of first sertlice, start of sprouted oats feeding, and 'lonception ofthree heifers and two cows 

Animal Date of first Date of start Date of con.
service of sprouted ceptionoats fcedtng 

Helfar:

ji~=::::::::::::::::::::::::::::::::=::::::::::::::::: }!:~:. 3g: i~~~ No,'. 2, 1926 Nov. 17.1926
H,..5L ___._..._•••..•••••••••_••••••_••______________ • __ Dec. 20,1926 Jan. 7,1927May:!4,1926

Cow: Feb. '27,IU27 Apr. 5.1927 

~=~-C:::=:::=::::::::::::::::::::::::::::::::::::::: i~~. i:: i~~ Aug. 7,1927 Aug. 30.1:)27
Dec. 2.3,1026 Jan. H, !~27 

1 This cow was in heat more or lc3S contbuously until December 22, 1926. 

Several of the farmers that are cooperatin~ with the Huntleystation have been successful in overcoming sterility in cows ill theirherds by feeding sprouted oats. 

FACTORS INFLUENCING VARIATION IN WEIGHT OF DAIRY COWSAND ("ALVES 

Studies have been made at this station of the changes in weight ofdairy cows during pregnancy, during the three months followingcalving, and immediately p:leceding and inlmerliately followingcalving; the relation between size and age of dam and size of calf;and growth of Holstein-Friesian heifel'S from birth to 2 yeal'S 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 serviceand for two eonsecutive days of each month after conception untilthe calf was dropped. They were also weighed for seven days previousto culving, on the day of calving, and on the day after calving.Table 20 gives the average weights of the cows at different periods.The average age of these cows was 5 years 3 months. The averageweight of' the calves at birth was 97 pounds. 
TABLE ZO.-Average weight of 53 COW8 during pregnancy

-
i 

Wei~ht Weight at stated months during pregnancy- Woight Weight
Item on dute oneuttimeofscrv· dayofcaJv·ice after3 calvin~_1 _21_I_A1_5;..~~_9 ing 

Average weight, pounds______ 1, 150
Averab'6 increase over weight 

1,1621, 1:11, 2011,2241,263 1,2951,3351,3811,423 1,435 1,280
at time of service, pounds.__________ 12 51 74 113 145 185 23] 273Per cent increase over weight I 285 -------­at time of service_________________••• L 04 2. 34 4. 43 6.43 9.83 12. 6116. 08 20. OS 23. 73
Per !!eDt increase overprevious 24.78
month. ___________________________._ ----or 1.29 2.04 1.91 3.18 2. 53 3.09 3.44 3.04 

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 285 pounds and 130 pounds, or 155 pounds,covers the weight of the calf, the placental membranes, and theamniotic fluids. Since the average weight of the calves was 97 pounds,the weight of the placenta and amniotic fluid was 58 pounds. In 



25 DAIRY WORK AT ~"'"TI.iEY FIELD STATIO);, 1918-1927 

the case of a Jersey cow slaughtered by Eckles ~ just previous to 
parturition, the amniotic fluid weighed 32.7 pounds and the placenta 
IS.3 pounds, 11 total of 51 pounds. The calculated weight of 58 
pounds as the average weight of placenta and amniotic fluid from the 
53 Holstein-Friesian cows in this study agrees quite closely with the 
actual weight obtained by Eckles when the difference in size of the 
two breeds is considered. 

With 58 pounds tlS the weight of the amnioti~ fluid and placenta 
and 97 pounds a..<; the a-.erage 'weight of the cal-.es, the ratio of the 
weight of the amniotic fluid and placenta to the weight or the fetus 
at the end of gestation is 1 to 1.67. 

Table 20 shows the a-.erage 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 placenta, and the amniotic fluid. 

Zangemeister:; has compiled the actual weights of the human fetm 
for each month of its prenatal grow·th. .Assuming that since the 
period of gestation for persons and cattle is the same the relative 
rate of !!rowth of the human fetus and the bovine fetus would be the 
same, Hervey,u by the use of Zangemeister's figures, has calculated 
the weight of the bovine fetus by months from the average birth 
weight of the \arious breeds. His weights for the fetus of the Hol­
stein-Friesian breed are gi,en in Table 2l. 

TABLE 21.-lVeight of Holstein-Friesianfelus, by months 
• I . . , 

:llonth Wei;;ht !\,onili; ',-eight .1 .Month . Weight' 

--- --_. ---J--'[---
Pound> , Pound> i ! Pound" 

1 P.UH -I: 4.783 I 7 42612 
2 . 136 5 II). 2!lS S C·I. 238I 
3 1.117 6! 2!l.voo. 9 9•• 201! 

If these figures are correct, 70 per cent of the total growth of the 
fetus, as expressed by weight, is attained in the last one-third of the 
gestation period. A few actual weights of fetuses have been obtained 
at the Beltsrille station, and although they are too few in number to 
offer any conclusi,e evidence, those for the early months of gestation 
are even less than the weights giyen in Table 2l. 

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

FetuR__________ • ____________________________pounds__ Q 31 
l~etallllembranei:_______________________________ do_ ___ 0.31 
.Amniotic fluid __________________________________ do ____ 2.19 

In the second case a Holstein-Friesian cow was killed seyen 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. 

• ECKLES, C. If. THE XORllALGROwm OF DAIR, CATTLE. :1[0. _-\gr. Exp. Stu. Re5(>arrh Dul. 36, 20 p., 
illus. 1920. 

• ZAXGE.\IEtSTER, \r. DIE .!LTERSBESn.\llIUX(; DES FaITS XACHGR.\PHtSC.lIER lIETnODE. Ztschr. 
Geburtsh. u. (h-nsekoJ. 69: 1'iIl. IVIL 

• HER\'EY, G. \\". GROWTH IX DAIRY CATTl.E. (l'npublishcd numuscript.) 
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These ;figures indicate that in these 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, retal membrane, and amniotic fluid. 

CHANGES IN WEIGH'l' 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. 
TABLE 22.-Changes in weight of cows during the first three months after calving 

Average Increase I 	 Average IncoreasoPeriod . or' Period r 
__________I__"_·e_Ig_h_t decreusej ___________I_'_~e_ig_h_t decrease 

Pounds Pound8 	 Pound8 PoundsWeight before calving _________ Seventh week _________________1,438 	 1,210 +2Eighth week__________________"Weight first day after calving 1_ 1,2;8 	 1,214First week ____________________1 Ninth week___________________ +1 
1,241 -3i 	 1,212 -2Set-ond week ___ . ______________ Tenth week__________________ _1,221 -20 	 ],218 +6Third week___________________ Eleventh week________________1,211 -20 	 1,220Fourth week__________________, 'l'welfth week _________________ +2 
1,216 +5 	 1,219 -1}}rth week____________________ Thirteenth week_____________ _1,205 -lJ 	 1, !!22 +3Sixth weck ____________________ 1,208 +3j 

I The average weight of the 59 calves at birth was 95.2 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 calving_ 
CHANGES IN WEIGHT OF COWS IMMEDIATELY BEFORE AND AFTER CALVING, AND 

RELATION OF ,sIZE OF DAMS TO WEIGHT OF CALVES 

The changes in weights, immediately preceding and immediately 
following calving, 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. 
TABLE 23.-Changes in weight immediately before and after calving of cows grouped 

according to age, also the average weights of calves from these groups 

I 
Average weight of cows of stated ages 

Item jDays 
6 years Aver­2 years /3 years 4 years ! 5 years andover ageI ------------

Pound.! Pound.! Pound.! Pound.! Pounds PoundaDefore calving _____________________________ 
10 1,341.2 1,385. I 1,452.4 1,496.7 1,546.4 1,444.8
Il 1,3311.7 1,389.8 1,459.6 1,493.7 1,553.0 1,447;6 
8 1,342.6 1,383.4 1,456.9 1,489.7 1,550.0 1,445.7 
7 1,342.6 1,393.0 1,462.1 1,488.0 1,555.5 1,447.9 
5 1,349.2 l,3w'4 1,458.1 1,492.0 1,550.8 1,~9.6 
5 1,349.7 1,392. 2 1,456.6 1,4w'1 1,550.9 1,449.6 
4 1,349.2 1,397.0 1,400.1 1,495.1 1,551.1 1,450.9
3 1,354.0 1,399.6 1,466.1 1,487.8 1,548.6 1,452..1 
2 1,357.6 1,402. 3 1,463.9 1,493.4 1,549.2 1,452. 7 

After calving______________________________ 	 1 1,360.0 1,402. 7 1,476.1 1,503.8 1,555.9 1,460.3
1 1,199.6 1,251.5 1,302.3 1,361. 1 1,3!19.6 1,301.6
2 1, 198. 6 1,224.5 1,298.2 1,345.6 1,385.1 1,290.6
3 1,185.8 1,219. I 1,289.4 1,317.9 1,379.0 1,280.6 
4 1,187.4 1,218.1 1,281.8 1,323.0 I,3i5.0 1,278.5 
5 1,174.3 1,213.3 1,276.1 1,328.2 1,368.1 1,271.7 
6 1,168.7 1,206.4 1,268.9 1,326.4 1,362.5 1,266.1 
7 1,165.1 1,209.4 1,262.0 1,321. 6 1,353.0 1,261.0--------j-------­

Differen<:es between first day before calving andtirst day lifter calving _____.,____________________ lOOA 151.2 li3.8 ; 142.. i 156.3 	 158.7Average birth weight of calf 1_____________________ 92.0 	 93.0 97.9 i 95.3 96.2 94.8 
22 11 9 23 79

Number in each group ___________________________ 
1411 


j 41 heifer calves averaged 91.1 pounds at birth, and 38 bull calves averaged 98.7 pounds. 
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The increase in weight ITCim the tenth to the 1h-st day inimediately 
preceding calving was fairly uniform throughout the age groups, the 
average increase being 16 pounds. Thera was a greater uniformity, 
h,~wever, in the decrease in weight from the fust to the seventh day 
lrillllediately following calving, the ~verage decrease being 40 pounds 
for the different age groups. 

There appears to be no relationship between the loss of body weight 
of th~ 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 TO SIZE OF CALF AT BIRTH 

The average birth weights of 89 calves, 47 of which were heifers und 
42 were bulls, are given in 'rable 24. 

TABLE 24.-Relation of size of dam to size of calf at birth 

Heiler calves Bull calves 

Weight group of dams 
~umberAb~~~e ~umber Ab~~o 
ill group weight ill group weight 

-----------------J-----------
Pounds Pound4 Pound.900 to 999______________________________________________________ _ 

1,000 to 1,099__________________________________________________ _ 1 65 3 89 
1,100 to 1,199__________________________________________________ _ i 83 6 91 
1,200 to 1,299 ________________________________________ _________ _ 6 89 7 93 

~ 

13 92 8 961,300 to 1,399__________________________________________________ _ 
1,400 to 1,499_________________________________ • ________________.1 10 93 9 101 
1,500 to 1,599_____________________________________ • ____________ .j 6 94 5 103 

4 89 4 99 
! 

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 
regard 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 lis the dams 
increase in size up to 1,500 pounds. In the group of dams weighing 
more than 1,500 pounds there is a decrease in size of both heifer and 
bull calves; however, the number in this group is so small that the 
decrease shown may not be significant. 

GROWTH OF HOLSTElIN-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, S. Dak., 
and at Beltsville, Md., and of heifers grown at the University of 
l'vfissouri. 
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T,ABLE25.-Avm:age weights ,of Holstein+Friesian;h.eijersatthe~untley8tation :by
months from birth to .2 years .of .age, .compared. 'Wtthaverage wmghts pj H 04tmn­
Friesian. heifers .at .the :Ardmore, .s.Dak., and fBeltsviUe, M d., stations and 'at the 
U'fIiver8ity of Missouri • 

'Univer· 
Huntley, Ardmore, llelts·slty of 
Mont., S. Dak.,. ,"ilIe, Missouri 3Age 16 17 Md..2 Zl (normal 

.unlmnl~ I unimalS animals rntlon),2'J
unlnials 

----------------,.-----_.j------------
Pounds Pounds .Pounds Pounds 

llirth••••••••••_ .................._. ",•• , •• _.,.•_._•••" ••,. 
1 ulOnth.._............_........................................ 

SO. 8 
126.0 

00 
132 

07•.2 
121.3 

00 
121 

~ :~~~~~::::::::::::::::::::::::::~::::::::::::::::::::::::::: 174.4 
230.5 

184 
238 

154.6 
107.2 

157 
.200 

4 . .months..........................~__ ••",•••_................. 
5 Jl\\lnths............_..............._••_••_...._." ......."'" 

2t)3,5 
361.1 

2\J4 
34.2 

252.8 
302.8 

:249 
302 

Rmonths_............._................ _.:.................... 424.9 403 360.2 349 
7 months ____........................................, ••••••••.• 
S ulOnthS.................................__ •••_.._...._......_•• 
II months__••••_.___•••_____••. _...........__•__...__........... 

487.5 
543.5 
594.2 

449 
485 
515 

4\l().5 
460..2 
OOtl.5 

389 
425 
400 

10 I110ntbs....__................................................ 633.6 531 552.8 501 
11 months....................................................... 
12 months.__._ ........__....__...., .......__ ••.••_............ 

680.2 
721.2 

560 
500 

586.1 
620.0 

529 
558 

13 months.......__............................................. 
141nonths................................__ ...__ ••••• __........ 
15 mQnths........__ ..._........... __...................~...... 
16 months................ '" ....... "••••••••••••__........__••~ 
17 montlls___........_.•"" ................__............._.... 

749.7 
786.0 
807.4 
SU.O 
869.5 

626 
650 
080 
707 
730 

662.0 
708.3 
745.4 
776.0 
812.0 

574 
590 
612 
643 

·6110 
18 months_•••_................................................ 
10 months••••••__..................................__.........._ 
20 ,months_.__........_. __.•••_............................___• 
21 months___.......................................____•__. __ •• 

004.7 
936.0 
\l()9.3 
989.6 

752 
787 
824 
8UO 

839.8 
880.6 
012.0 
943.5 

086 
715 
746 
774 

.22months__.......................................__•__•••••••• 

.23 months.................................._.................__ 

.24 montbs__••• __ ••••••••••••, ......__.................., ___••• 

1,016.3 
1, IHg. 5 
1,070..8 

894 
93-1 
973 

982. 4 
1,015.7 
1,056.5 

796 
824 
841 

j Only 9 anlmn!s were used from the nineteenth to the twenty·fourth month. 
1 Weights for Ardmore, S. Dak., and lJeltsviUe, 1vld., from the following TlUbltcation: .cOLI!, J. S., 

:KELSO, F. L., RUSSELL, E.Z., SUEPHERD, J. D., STUART, D., and GRAVES, n.l~. WORK OF THE UNITED 
STATES DRY'LAND FlEW STATION, ARDMORE, B. DAK., 1912 TO 1925. U. S. Dept. .Agr. Tech. Jlul. 17, 08 p.,
iUus, 1927. 

j 1vUssouri weights Crom ECKLES, 0, H. Op. cit. (The Missouri normal is tlte average of hoth light 
and llberol tatlons.) 

The animals at Huntley were grown under different ieedingcondi­
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 alfalfa hay. After the ninth month they received only alfalfa 
hay and corn silage. They were also .cn 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 
,vere taken off skim milk at the end of the sixth month but received 
grain, alfalfa 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 pOlmds more than the Beltsville heifers and 97.8 pounds 
more than the Ardmore 11eifers. 

The net gains of the heifers at the Ardmore, Beltsville, and Huntley 
stations, by O-month periods, are shown in Table 26. The second 
6-month period, during which the feeding at Huntley was changed, 
isdivided'into two periods of three months each. 
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T.WLE 2Q.-Net gains of heifers by 6-month periods at the Ardmore, Beltsville, and 
Huntley stations 

I 
Period i Ardmore Beltsville TIunticy ________•_______________1______ 

, Pounds Pounds Pounds 

First six months .•••.•••__.•._____••••_..•_••._••_._._•• _. ____.••_........ 313 26.1, 338 

Second sL" months, 7 to 9 months•••_. ___••____._......................... 112 146 169 

Second six mGnths, 10 to 12 months..____............_..................... 75 120 127 

Third six months..___......._._ ........................... __............' 162 213 184 

Fourth six months............__.........._._............._._......._.....' 221 I 217 166 


FOl' some unknown reason, during the fu'St SL,,( months the Huntley 
heifers made the largest gains of any of the heifers. During the :first 
half of the 8econd six months, when the Huntley heifers were still 
receiving skim milk, they continued to make the largest gains and 
even continued to do so during the latter half of this period, after 
both skim rujlk 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 than the Ardmore heifers. 

The data indicate that if alfalfa hay and corn silage of good quality 
fire available, heifers can make satisfactory gains after the ninth 
month without grain. 

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

BREEDING EXPERIMENTS 

The breeding e::...-periment at the Huntley station is the same as 
that canied on at the other field stations of the bureau, namely, 
the building up of a herd that will be homozygous or pure in its 
jnheritance 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 unHormly high producers 
and have greater producing capacity than their dams are homozygous 
for the hereditary factors that determine high-producing capacity, 
and that if such sires were used for five 01' SL.-X ge:::lerations a. herd 
would be obtained which would be pure in its inheritance for this 
character. Mter this time, as long as proved sires are used every son 
and every daughter may be depended upon to transmit uniformly high 
production, and in addition, in the case of the females, become high 
producers themseh~es. 

THE FOUNDATION HE!U> 

The foundation herd of registered Holstein-Friesian cattle was 
established at Huntle:r 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 10398i, Two very high producing cows, however, were not 
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related to these sires. One, a Mary:land-bred cow, named Korndyke 
Sadie Vale RagApple 244732, a granddaughter of King of the Pontiacs, 
made the three follo,\'ing high production records at Huntley: 486 
pounds of butterfat· on roughage alone at 6 yea.rs 8 months, 523 
pounds of buttel'iat on a full grain rationat5 years, and 626 pounds 
of butterfat on a limited grain ration at 8 years 11 months 1Qf age. 
Her picture may be Seen among the dams mated to Mapleside King . I 

Paul (Fig. 6). At 14 :years of age this cow is still breeding and 
producing well. 

The other high-producing (,·ow was Pledge Pietje De Kol 250627, 
a Michigan-bred great-granddaughter of De Ko1 2d's Butter Boy 3d. 
.As CO\\' 218, her production recol'ds are discussed in some detail in 
connection with Table l4. This cow dropped a heifer calf 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 agf1utination 
test for abortion in the Huntley herd. In November, 1927, the 
month in whieh she became 14 years of age, she was producing from 
45 to 50 po.unds of milk per day. Her total production for that month 
was 1,448 pounds of milk and 42.73 pounds of butt~rfat. She 
aborted cah-es in 1919 and 1920 alter going to the Huntley station, 
but thereafter was a regular breeder . 

.Another high-producing eow ineluded in the shipment from Belts­
ville was Helen Uilkje Calamity 145857, a 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 9 years 11 months she 
made a l'ecord of 25,499 pounds of milk and 823 pounds of butterfat 
on a full grain ration. She dropped her last calf when just past her 
:fifteenth bjrthday and produced during the Iollo,...ing year 13,622 
po~ds of milk and 429.8 pounds of butterfat. Her picture is shown 
III Flgure 8. 

ln1920 a few granddaughters of King Segis Pontiac Count and a 
granddaughter of Sir Pietertje Ormsby Mercedes wel'e added to the 
foundation herd. 

SIRES USED IN THE HUNTLEY BREEDING pnO.JECT 

At the time the project was started no mones was available for the 

purchase of a proved sire. .About two years prior to this time the 

Holstein cow Calamity Wa}"ne Pa.uJine 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 855 pounds of butterfat. The 

dam of tills cow made a yearly record of 723 pounds of butterfat. 

In view of thel>c ~ood records, it was decided to purchase the son of 

CabunHy Wayne Pauline 2d. This bull, .Mapleside King PauL was 

then in service in a small herd in Michigan. .Atthat time his daughters 

were 110t more than 5 or 6 months old. Before bejng brought to 

Hlmtley this bull had si.red one or two red and white calves and 

therefoi'e carried the reeessiYe factor for red and white. Apparently 

the Htmtlev foundation females to which he was mated were fuirlv 

pure for blilC'k and white, si.nce only one red and white calf has been 

sired by him at Htmtley. Ho\H'yer a part of his offspring must haye 

receiyed the hereditary factor for red and white. Ed.dently Friend 

Onll Hartog Kornd~"ke 277648, the sire that was used for some time 

on the dnughtrl's of Mapleside King Paul, did not e.fUTY the fartor 

for red and Wllj te, since no l'ed and white animals resulted fl'01l1 these 

matings. The next sire used, Pride of the Bess Burkes, apparently 
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('arril,(l thl' f:ld!ll' r!ll" I'('d Hnci whitp bp('Hu,;1' ont' of tIl(> twin lwifeT 
('llh<t''; ,;in'd by him wn;; I'Pt! and whitl' lllld tIll' oIlH'I' bluc\;: llnd white. 
TIll' dam Ill' 'tlll'';P twin;; WH:' DUl'l1p:,:, KonHlykp C(\rby (fig. :~), a 
dmH~htt.1' of :\lapll,,;hl(· King Puul. Hel"!' al'P unlikl' twins, no more 
clll,,('ly j'(,I:ttl,d rlmn ordinnr\' full "i"tpl''; wouhL 1)(', TIlt' red and white 
t\\ in i'{'('l,j\'('t! thl' inlll'ritnll('l' for n·d llnd whitl' from both of it::; bllle\;: 
amI \\ hitp pan'nl,;. Thl' bitl!'k tlud whitl' twin Illlly 1)(' pun' in its 
inlll'l'itant't' for black nlltl ,,!titp, 01' it IlIUY bp lwtl'ro7.ygou:5 {mixt'd) 
and t rHn,;mit n,t! to hall' of it:' otr,,;pl'ing . 

•\.ltlmU!,dl thl' tI'lIll:'lllittin!.! ability for milk and butterfat prochl<'­
tiull of :\Japk"itll' King Paul wa:, Uilku(),,"Il WIWll h(' Wit" lir,;t ll~l tlt 
IllIutll'Y, till' jJI'Ollut'tiOIl !'l't'on]'; of hi" dtlughtl'I':5, llUHlp undpl' con­
ditinth t'llInpHl'tlbIp with tho,;p of tiH'il' tIum:" hun' ,;ilOWIl that this 

F.\ ,"l;t:~ Pll.·!!I·...... K'lrI\ll~ h.t~ l'lIrh)- ~ ... "'!I:!a. a chlUi..!htpr or :\{;\.pll'l:-ille King- P~U1I. with twUl 
ht\h;'r l .~h t· .. "Ln-': !,~ fin·},' !If Hw lh·...-=' Burke=-. The lwlft~r at the Il·rt l~ n·d and white, the {lne 
i... : lotl' f ~":~Lt I .... t,Lu. b. .l=-',t \\ h:h' 

llllll i..; Yl'ry 1H'arly jJun' in hi,.; illht'ritalll'l' for lIll' [aetor,; g'mTrIling a, 

fairly hidl ll'n'] of Pl'tHlllditlll. 
IIi all t hI' \tNt!" Opl'l'ntl't! hy til!' BurPtlll of Dniry Inclll:,tr:,' ill its 

hl'l'l't!in!.! illYl',;ti!.!utiolllti work, l'nch !!l'twl'tltitll1 01' Hnimal,.; i" t(,:,t('<1 
for pl'otilwil1!.!: t'ujJlH'ity. Eyl'l'Y l'Jrort' is llllull' to [;;P('!> tbl' conditions 
\LIllll'l' "hil'll tlwtl'sts an' lUudt' th lll'lll'ly illl'utical II" po,;sihlp, .\t 
111 l11tl(',\" , till' tl'"t 1'11\\"" an' milk('tl thl'('(' timl'''; a dn,\", ttl'(' [;;('pt in 
sttllwhion,;, Hlltl dnrill~ thl' pustlll'l' Sl'a,,01l nl'(' pn"tlll'l'cl with tll(' 
I'P-;t of till' 11('1'(1. in "pill' of tIll' l'll'ol't..; to lllakl' all ('(l]1(litiolls of tIll' 
t('..;t-; ('()lllpnl'ahh" sUIll!' illl'rplniitit's, sw'h as tl'IllP0l'HI',\" iudi"positioll 
of tilt, Illlilllni. arist', III till' en..;\, of :\lnpll'sidp Kin~ Pau]'..; tlll'('(' 
dalld1tl'l''; that i'l'll ht'l()w t ill'il' dunb ill pr()(lul'tioll 'Y]1l'1I !'tllllpart'(l 
on n llIutlll't' hn.;h;, otll' Iwtl trouhl(, with 11('1' tf'dh dlll'ill!.! til(' it'st, 
OtH', tlll illill't,t! .::1 lI!.!ht t'l', \\'tb ,;ltl\\ ill d(,Y('l(lpill~, tllld OIll' \nl:' not in 
!.!(Hltlllt'nltlt. It i" t]\lIlI~bt thnl all tlm'l' al'l' capable of lUl'gl'l' pmduc­
titHl thun \\uS sho" 11 ill thl'ir lil'"t (e.;t, 
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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 dams o/daughters of 

Mapleside King Paul 1810BS ~ 

[Sire, Johanna Aotndyke 011llapleside 143930. Dam, Calamity :Warne PauliDe 2d 137625 (22,547 pounds of 
milk; 855.4 pound:; ol butterfat at 8 years)] 

Daughters Dams 

, 
_>\ge Butterfat "\&e! Butterfat 

No. II j Milk I I('weu- , I Il.'>Iilk I eweu-
Years Months Per I ActUnl,lnted to Years Months Per ~ctunl lated to 

; j _ ccnt t imft~r- r I ccnt !- mf~ur-

---------I-'--!--i--:--1---------._­
! Pounds. ,I PouTldsi J'Oll7lds; ~.,' Pounds Pound! Pounds 

L________" 0 JO,202 3.21 521.6 1 573.3 .. 1 15,946 3..25 518.6 570.0 
2_____- ___ ', ~ ! 2 19,030 3.11 I 591.6 650.2 " i,301 3.16 230.8 253.6 
3______••• _ , 8 lr..887 3.2-l' Mi. 2 IlS4. 0 Ii 11 18,146 3.211 lillO. S 590. S 
4.________ ' 3 ! 2 13,155 3.81 /' liD1.3 589.5 1 9 13, S3S' 3.52 48i.O 695.5 
5_____._.. 2 7 15,121 3.43 51B.7 648.4 3 4 12,721 4.17 530.0 023.3 
6________: ~ 6 11~3,'~.8r1' 3.24 i 535.5 669.5 3 0 15,486 3.61 559.0 657.4 
7_________ ~ 3.62. 49B.3 fl64.2 5 4 14,154 3.04 430.5 443.8I 4 
8_________.2 8 16,378! 3.83!' 626.11 783.7 8 11 Ii, 031 3.US 626.0 G25.0 
9_________ 3 2 13,592' 3.87 525.9 618.4 3 1 112,805 3. US 471. 6 554.6 
10________ 3 4 16.641 a.49. IiSl.4. 683.7 4. ? 14,110 3.00 550.6 605.2 
1L_______. 2 i H, i12 3.25/ 477.5 590.9 6 11 18,146 3.29 lillO.S 596.8 
l2..____ ___ 21 9 H,540 4.02 584.4 730.5 8 11 . 17,031 3.68 626.0 026.0 
13.______ -' 2 11 11,171 3.41 384.7 480.9 5 4. . 14,1:.4 3.04 430.4 443.8 
14___...__ 2! 7 14,238 3.691526.2 657.7 3 1 12,80.; 3.68 471.0 554.6 
15________ .· 3 014,689 4.11 UO'J.4709.fi !l JO 14,8fJ3 3.45 .493.9 617.4 
IG________;\ 0 15,067 3.33 501.0 &ll.2 U \ II 25,499 3.23 823.1 823.1 
17.____ .._; 2, 9111,587 3.81 441.8 552.3 4: !! . 19,030 3.11 591.6 W.2 

,·--·--·--'------1--------·--1~--

i~~~~J;; oYciniigiiters;ver.'dUIDS:-_:::===========/ ~gJ !------ .------- --------;-------j-------- 1iS4. 6
Per cent increase_______________________________ 9.5 I I ' ! 

113 daughters exceeded dams in Quantity or buttcr!at calculated to maturity, and 1 produced prnctlcully 
the lI.'Ulle. 

Table 27 show:" that the daughters a,erage 55.5 pounds more 
butterfat than their dams. " Ten show an increase in per cent of butter­
fat o,er that of their dams, and seven show a decrease. The average 
increase', 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 a fairly const!illt 
point, by the selection ofa bull from a dam that has a high per cent 
of butterfat. It would appear that the only method of fixing the 
inlleritance for a high per cent of butterfat is to use for several 
generations sire,,> that have inherited a high per cent of butterfat from 
both their sires 1md their dams, or in other words, sires that are pure 
or homozygous for a high per eent of butterfat. 

The dam of Mapleside King Paul (Calamitv Wayne Pauline2d) 
made an officinl record of a little less than 3.8 per cent of butterfat. 
Her dam had a 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 PI.Hlline 2d reeeh-ed from her dam, nor is the 
per cent of butterfat lmown that Mapleside King Paul inherited 
through his sire. Then, too, the dams to which MaplesideKing Paul 
was mat.ed had an inheritance for per cent of butterfat to pass on to 
their daughters in addition to the inheritance which they received 
from the sire. When it is considPl'ed that the great majority of the 
animais of the Holstein-Friesian hreedhave an inheritance for less 

http:UO'J.4709.fi
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than 3.5 per cent of butterfat; the influ(;'nce on their granddaughters 
of one of two animals with a high t.est is likely to be slight. 

A comparison of the photographs of the daughters of Mapleside 
King Paul with those of their dams (figs. 4 to 8) show that he was 
dominant 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 t,he area of white as compared with their dams. The sire himself 
was mostly white, a~ were also his dam and his full sister. His 
daughters for the most part have udders that are held up more closely 
to the body than the udders of the dams, though this IDay be due in 
part to the difference in age. As heifers, many of his daughters were 
sloping in the rump, but 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 any COIDmon ancestry through the sire and the dam 
in the first four ancestral generations. Double Duchess Hetty 
Walker (fig. S) is an inbred, the result of a daughter being bred back 
to her sire. 

Mapleside King Paul is almost 13 years old and at this age is still 
in acti\Te service at the Ardmore (S. Dale) Field Station. 

The sire selected to use on the daughters of I\lapleside King Paul 
wns Friend Ona Hart.og Korndyke 277648, bred by the Bureau of 
Dairy Industry at the _~rdmore Field Station. His sire was Meadow 
Holm Ona Pontiac Hartog 189413, and his dam was Sadie Korndyke 
Albino 270937, with a production of 16,929 pounds of mill\: and 528 
pounds of butterfat at 7 years of age. This bull as .a yearling was 
placed with a dairyman 011 the Huntley project to be tested out in .a 
grade herd. Table 28 shows the comparative recor:ds of his first 11 
grade daughters and t.heir dams. 

TAnL1~ 28.-Produclion records of grade daughters and of dams of daughters of 
Friend O,ta lIartog Korndy/;e '277648, lested under farm conditions; records 
calculated 10 maturily 

Daughters Dams 
--------_._-_.__._._--_._--_.- -----;-----

Butterfat I Dutterfat 
arNo. 1'rc·eCOrdl)s· Milk ' Yearly I Milk

Per t records rer 
cent ,Pounds cent Pounds 

I ,------------1-------1- __'_____'---­
srltmber Pounds Nltmber Pounds 

k::::::::::::::::::::::::::::::::::::1 ~ ~~ ~;;;;: ~ ~: ~3 :~: ~ ~ dg: g~~j Ug !tU~ 
3•••__ •••_........................... 4 11,484.5 3.5:1 405.18 3 11,558.2 3.36 388.54 

4••••••_........................ _.... 1 9,233.2 3.83 353.79 4 12,485.5 3.10 387.45 

5••_................................. 4 15,125.6 3.46 523.78 :1 14,467.6 3.18 4110.80 

6.................................... I 14,240.8 3.72 r>3o.r16 2 7,61"16.4 3.68 282.13 


L:::::::::::::::::::::::::::::::::~ ~ Ig:gi~~ ~:~~ 3~~:~~ ~ g;m:8 U~ ~ill:gg
0.................................... 1 12,442.0 3.70 4110.66 3 9,714.1 3.82 371.24 

10.................................... 1 11,835.5 3.M 430. SO 4 11,&11.6 3.60 425.03 

11................................... 2 10,OU3.S 3.49 352.05 1 0,368.6 3.48 326.41 


-------~--.-----r--
Average...................................... l1,i'32.7 3.HS 431.72 .....__.,10,500.6 3. VI. 375.53 

Inereuse or decrease of duughters oyer dUlUS '. 1,142.1 .14 5U.19 
Per cent increase or dt>crense.__ ......... '.. .•• 10.78 3.95 14.06 


I I 

10 dnughters exceeded dams In milk, 10 daughters e]:ceeded dams in butterfat, and 6 daughters 
exceeded dams in jler cent of butterfat. 
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Mapielllde King Paul 161.023 

Johllno", KomJ,yke of M"ple~):Je 
Dam:-C"lam!/y ~e P.,uline 2nd. 137.625 DAMCO' 

£ladle Alief/Ie Walker 365.575 
!5.9461~ milk. 518.65lb... buHerftYI a!4,yys.lmo. 

FIGt:llE 4.-).!apJeside King Paul o.nd three of his daughters with their dams 
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Nino Colonlbo Wolker 251,5QO 
!DOli, 14.154[bunilk:430,481b~.bulkrf'JJ 5J'I'R.4 mov. 

EIGURE5.-Four duughters of ~Iupleside King Paul with their dBIIIS 
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DAUGHTf:D9 DAM9 

Doche~~ Colcmlh" Helen 844-,640 Co!anlh" W"lkeY Helen 540,020 
14,711lb9. milk; 477.55Ib2 boM"! c1.2j'1'S7mog 14,8771&9 milk,4Q5OJbs buHerf,,',,13.rrs.Omo9. 

.FIGt·RE U.-l'our dnughtp~s ot ~lapleside King .Paul with their dams 
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DAUGliTERS 

Duchege Lour" Ormgb,y 844.641 QrIT>9\a' HC:l':e9!e~d LO!Jr" 540.223 
14.2381be milk; 52615lk buH~rk,f of 2,\T9.7!P09 12.6051bi? t::l:k. 47159 Ibg hulferf.ll ~f3J'Ys lIDo 

FIGUltE '.-Four daughters of l\lujlleside King l'aul with their dams 

http:hulferf.ll
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DAUGHTERS DAMS 


:' ,..·~~~e : ,-,.tcness Hetiq ~lid.zV~! :1:.8-1 ~:6 • '!,~ • t:!;'tt.j W""t\~r 63:::074 

,"~5c~~ !~s md"\ "t'tt f .r.c: rr;..j,Ut;,i ~t it ~~(S :< rr. )5 .. ,' 
 ,. c" ,.-.':.,: hlited;1 ,t ':q,s 

TIH's(' !!ratil' dau!!h(prs of Friend ()na 1 I art ocr }\.ol'n(h-b.' ayc'ragpd 
II,I:l:l [)(;UJl(l:-; of l;lilk und 4:l:~ l)()uIl(I~ of hut ~'l'fat in 'on(' y('ur,' an 
ill('1"('I1SI' of 1,14:.? poulJ(l,; of milk lind 5H pOUIH]:-; of hutt('rfat 0\,('1' th(' 
production ('1' tlwir dam,;, '1'11(,1'(' j,; alway,; ,;om(' <lillirul!)' in judging 
th.' trall,;mit till!; all!lit \' or n ,;i]'(' 1'1'0111 the J'('('(Jrd~ of hi,; dau!;l1t!'l'S in It 
!!l':l<l(' IlPnl \\ 11('11 t 11(',;(: n'('onl:-: :lJ'P 11l:l(1(' und!'r fal'lll (,oIlditi~)J]s, Th(' 
g{'ll{'ral practi('(' of farllll'r:-: ill tIl(' llulltl('), di:-:tl'i('( is to fppd u)falfll 
hay during t I.H' \\ intt'r and pn:-:t lire in tIl(' ~UllJlll(lr, "PI'.'- fpw f('('d 
silug(' OJ' grain, 1t is H qlH'sti(ln \\'h('(lH'l' a sil'(, whoS(1 dallg-htpl's 
uy(']'u!!(' .jl pound,; 11!()]'!' hut (,l'J'nt {hun tlH'il' dams, whieh il\'(,l't1g(' 
:~Iij jlOUIllb, und(']' tlw f('('ding cnllditi()ll~ dpscrilwd llbo\'(' nnd 011 
1\\ icp-a-duy milking, \\ ill han' till' capaeit.\- to incl'('as(' tl1(' production 
1'\'('0]'(1:; of dam,; HY('l'tlging (HO p(JlIIHl::; of hut tpl'fnt, wlwII f('d II good 
!!I'uin ratioIl in ndditioll to alfalfa hu)- Hnd silagp and milk<'d thl'(,c 
ti111P'; n du)-. It hns hpPIl Hs,;ullwd, in this hn'<,ding work, thut \\"11('11 
11 sin''; grade' dnll!!hll'l''; W('J'(' out::tanding:h- I)('ttpr than tlwil' dams it 
~llO\\'P(I' e]pu1'Iy that 11(' hlld all inh(,l'itaiH'(' for tl'uJlslllittillg high 
Jlj'()du('tiOll, an(l Wh(,Il Ilwu'd with d:Ull:-: \\'ith higlwl' /'('c()1'd~ would 
::in' (/au!!l!tp!,s h(,((('1' tl1:!Il tlH'll' dam,;, Of ('OU1'st', this is sO)JlC'\\·hat 
pro blt'lila t i(':tl. 

Fl'il'IHI Oua HUrto!! KOJ'lld\'J.;:(' 1I0\\" hn:: Ii\'(' dau!:dl{.('l'~ thut 111'(' out 
of (lam,; ill tl\(' l1uIltk~' h('!'(f, tps(pd un(/l'l' till' coiHlitions }In'\'iously 
dpscl'ilwd. Till' 1'!'('on]~ of tlw,;p dnu!;hu,l''; and t hos(' of tl1('il' dnms 
nrp ginn in Tubh' :?!l, I twill Il(' notp(l that foul' duughtpl's aJ'(, highl'J' 
th:lI1 rl\('il' dams in p<']' {'('ut of huttpl'fnt, und (hnt \\'h('ll tlw 1'(I(,OI'<1s 
Ill".' ('Itl('ulutpd ttl lila (U/'it \' foul' damdlt<'1'S aI'(' I)('UP1' thun their dams 
ill bUI[('l'fut pmdu('(ioll, ' " 
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T.l.BLE 2!>.-ProducCion records of registered daughters and of dams of daughters 0/
Friend Ona lIartog Korndyke 

Do""''''' D..""''' ---II:-----:-ge--:---D...,IlIllS--n-u-tte-r-fa-t--
Age 

No. 

,---- Milk I IC3IClI./' Milk I ealen· 
I Years Monthsl Per: Actual luted Years Months Per : Actual lated 
: cent' Ito rna· cent i to rna­
j l , turit, I I turlty 

---:--j--l----i--i--'---i----j--;- ­., I 'Pr::'?,d8. _ P"'!~ IPOU!'d.! ·p?,und. Pot;nd8 Pound8 
L_•••••••• _ 5 •... 1•• 3:)() I 3.,6\. 40_9" 61,.1\ 3 11-..805 3.681.411.6 554.6 
2.•••••••••. 21 8 14,155,'3.72 526.11 65i.i 8 11 Ii. 031 3.68' 626.0 626.0 
3........... 2 9! 11.633 I 3.58 416.2; 15:)().2 2 10 14.863 3.32 [493.9 617.4 
4........... 2: 5: 15.3U5 [3.45 530.6, 707.4 4 2 I9.USO 3.11 59L6 650.2 
5........... 2 0 13.939 I 3. 78· 526. j 658.4 3 2 13. 155 3.81 SOl. 3 589.5 

Aye::~~~. ::.=:..~.=::........-:......,........j G32. 2 : •••---I=-...-I==r-=:==IGii7.5 

I It is belie\"oo that this is not a lair test of this cow's producing ability because she was not in good health 

during the time the record was made. 

The five grade daughters shown in Figures 9 and 10 are similar in 
appearance to their dams, thou~h the daughters have better-shaped 
udders. Attention should be called to the fact that all of these grade 
daughters 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 ~md 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 butterIat at 4 years 10 months of age. This sire has 21 
daughters which average yearly 669 pOlmds of butterfat when the 
records are calculated to maturity. Seventeen of these daughters 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. He 
was in service at Huntley a little less than a year, when it was decided 
to move him to the Beltsville ~Id.) Experiment Farm. 

The fourth sire, Varsity Derby Allen 256012 (fig. 14), a 9-year-old 
bull, was bred by the University of Nebraska and used for a 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 nlllk and 814 pounds of 
butterfat. The dam of Varsity Derby Lincoln was Allie Lincoln 
1783G8, 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 3% 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. This is an increase for the daughters of 2/402 pounds of 

http:14,155,'3.72
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FRIEND DNA HARTOG KOI2NIJYKE 277648 

- . - -­
Sire-Meadow Holm Ona Ponliac llirt.oQ 189413 

DAUGHTERS Dam·- Sadie Korndljke Albino 270937 DAMS 

Lela Lih.j

125751bsmilk; 492.9 Ibs.huHerht l09321bs milk, 41441bsbuH.erta\. 


FIGl:ltE 1l.-j<·riCllti Vila Hartllg Kl)rntlyke 277(H8 anti three gratle tlaughters wilh their dums 

http:llirt.oQ
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Lofine (lOmon\hs !ecord) 
12148 Ib9milh ; 412.4 lbs.butte(fat 

Ona Pet 
l00931bs.milk; 3S2.6lbsbuHerfat 9369l bs milk i 326.41bs. buHerC\t 

.FIGl:RE 10.-'1'wo grade daughters o( Friend Ona Hnrtog Korndyke with their dams 

milk and 118 pounds of butterfat. All but one of the 15 daughters 
are better than their dams, and 1n this one case the dam has only !l. 

slightly better record than her daughter. ,Yhen the records of 
daughters and dams are calculated to a matm'e basis, the average 
yearly butterfat production of the daughters is 473.8 pounds and that 
of the dams 328.6 pounds, an average increase of 145.2 pounds. 

Here ao-ain, as in the case of the grade daughters of Friend Ona 
IIartog I{orndyke, the question may be raised as to what this sire 
will do when mated to dams with higher records in a 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 Huntle)T herd will be fully up to the production level of their 
dams. Even though the hereditary level for producing capacity 
,yhich 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. 

PIWVING OF YOUNG BULLS 

To prove the transmitting ability for high milk and butterfat 
production, the bulls born in the Huutley herd are placed with dairy 
farmers on the Huntley Reclamation Project and in near-by territory. 
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DAUGHTERS DAMS 

l,'IGURE H.-Four purebred duughLers of .Friend Ona Hartog Kornrlyke with their dams 



I 

I 

, 
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DAM. 

FIGURE 12.-0ne purebred daughter oC Friend On:llIurtog Korndyke aud her dam 

The farmers agree to keep l'ecords of the production of the daughters 
of these bulls and of the produ0tion of the dams of these daughters. 
It 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 are used in the eA-perimental breeding work or by State 
agricultural colleges that cooperate 'with the Bureau of Dairy fudslstry 
in dairy-cattle breeding projects. Bulls proving to be poor or only 
moderately good are slaughtered. 

FIGURE la.-Pride oC the Bess Burkes 2945i4 

Thirty-si..x bulls from the Huntley station are in the process of being 
proved. They are being used in the herds belonging to 61 farmers, 
totaling 691 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 personally visited 
several times a yel\r and observations made on the deyelopm.ent of 
the animals. 

When the work was started several years ago many of these herds 
consisted of common scrub CO\YS of no particular breed. .All the herds 
now have the appearance of high-grade Holst.ein-Friesians. In 
addition to providing valuable experimental data for the breeding 
project, this work has been the means of greatly improving the pro­
ducing capacity of the cooperators' herds. 

Si.'{teen sires born at the Huntley station now have one or more 
daughters that have completed one la('tation period in farmers' herds. 
These daughters total 94. Their average yearly production when 
calculated to a mature basis is 10,565 pounds of milk and 385.09 pounds 
of butterfat, as compared with 8,871 pounds of milk and 318.25 pounds 

FWntE H.-\·ursity Derby Alleo.256012 

of butterfat for their dnms, an average increase of 1,694 pounds of milk 
and 66.8 pounds of butterfat. At 44 cents per pound for butterfat 
and 40 cents per hunm'ed pounds for skim milk, the value for the 
increased produ(.'t in one year would be $35.43 per cow. 

The average production records of the daughters and the dams of 
these daughters of all sires having one or more daughters with a com­
pleted lactation period are shown in Table 30. Attention is again 
called to the fart that these rerords 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 
physical defects or because their daughters were not making 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 
decrease in their a,-erage butterfat production over that of their dams. 
Sires H-107, H-IOfl, H-lll, H-1l2, H-1l3, H-1l4, H-1l5, H-1l7, 
and H-120 arc nl! sons of :\iIlpleside King Paul, whose bl'eeding,and 
the produetiolll'CCords of whose dllUghters, have already been discussed. 
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TABL'E 30,-Allerage production record8 of daughters and of dams of daughter.~ of 
all sires having on6 or more fir8t-generation daughters 

Increase or 
decrease o[ Daughters Dams daughters over 

dams 

Sire No. 1('0""5 ---.----:-----+--.,-----.-----11----:--­, ' DutterIat DutterlatI. Yearly Yearly 

I 
r,'C· Milk I rec- Milk Milk D~~ter. 

ords I Per ,Pounds ords I Per Pounds 
cent 1- cent 

-----I'-I\-ro-.I'-1>-ro-.-r-p-O-u-lId-.-I·--I--- --;;;:- Puu,nd. ----- Pmmd. ;::: 

n ...1O'.'!......_.................. 5 5 11,279.8 3.56' 402.10 9 9,737.8 3.73 363.11 1,542.0 38.99 

II-IO..................... 6 12 10,373.5 3.114 408.34 15 9,433.83.55 334.il 939.7 73.63 

II-IOU.................... ' 11 14 10,22:1.7 3.63 :m1.91 14 6,91S.2 3.82 ~'6-I.03 3,305.5 106.88 

II-ll!........... ) 6 8 9,721.9 3.87 375.99 15 8,2t13.8 3.59 ~'IJ6.97 1,458.1 79.02 

II-ll2.. ... ___ .••. .' 14 16 12,861.4 3.M 4C,s.03 28 9,407.6 3.60 338.38 3.453.8 129.05 

II-113....... __ ._. 2 2 9,199.9 3.53 324.5:1 6 10,013.1 3.33 333.15 -813.2 -S.02 

II-114._______ .. 3, 3 9,413.4 :1.83 360.79 10 7,554.8 3.53 2CItl.56 1,858.6 94.23 

II-llS............ 1 i 1 12,525.5 3.60 450.00 2 8,149.9 3.96 322. \14 4,375.6 127.96 

II-1l7__________ 1 1 10,478.0 3.75 39:1.37 4 10, till. 8 3.25 345.lt -133.8 48.26 

II-1~'O.................. 2 2 12,727.4 3.37 4~~).58 4 6,617.6 3.G5 241.74 6,lOU.8 1S7.84 

II-257.................. _ 14 22 9,nG.2 3.54 345.84 36 8,659.0 3.51 303.95 1,1l7.2 41.S9 

...<\.-10-i.. ............ , 2 !! 10, (152. 3 3.70 371.114 8 S. 067. 6 4. 20 339.26 1,984:7 32.68 

A-I05.............. 1l 22 ll,7'J2.7 3.(iS 4:11.72 37 10,500.6 3.54 375.53 1,142.1 56.19 

A-lOi................... __ • 4 5 S,300.0 3.80 '1315.61 6 7,568.7 4.06 :10i.fi7 731.3 8.04 

A-1OS............. __ ••. 6 10 6,666.3 3.36 291.66 14 9,484.4 3.24 307.26 -8IS.1 -15.60 

A-lII'L........ 6 10 I .~~~.!~.61 344.66 II 9,241.3 3.45 318.68 311.6 25.98 


I All production records hO\'e heen calculated to maturity. The number or yearlv records 'vary rrom 
the ,nUnI ber of l'OWS becau~e (If the faet tbat when IIll animal hlld more than one record, lill or her records were 
averaged and the Il\'era~e WlIS used for l'Omparison. 'I'his method WlIS llsed in order to offset any abnormal 
.Ieed conditions that might exist in uny one year. The management of the cattle WlIS usually the snme over 
n perlod of yeurs. 

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

T AllLl> 31.-Production records of the daughters a1ld dam8 of daughters of sire H-l05; 
all records calculated to a mature ba8'is 

! Dllughters I__--:___D-,-am_s______ 

No. I Dutterrat DutterfatI 
:;;~g~~~ Milk I I;;~g~~; Milk 
I Per cent Pounds Pcr cent Pounds 

------'.-~ ..---------1-----­
.Number POlL lid. Nu.lIIber' Pound. 

1........................ __ ......... __ ............1 1 i 11.11117.2 3.59 431. 44 1 I 9,133.3 4.24 387.18 

2...... __ ............... ____ .............. , 1 ; 10, 4S8. 0 3.41 357.!i4 2 i 12,162.9 3.66 445.10 

3 ................................... :. Ii (J.()(13.2 3An, 382.89 2,' 1l,IJIl.2 3.21 3.;7.13

4.......... _____..................._: 1 I 12,431.2 ~.~1' 448.38 1 5,159.4 4.04 208.47 

5................ -- .........................;__1_i~~_~ 300.18 3 11,114.3 3.76 417.05 


3.56, 402.10 I...................... 9,737.8 3.73 363.11
tn~~~'or ·cie~;c-';'.;o O'r'iitiughters'i 11,279.8 , 
over danls ' •• __ ........___.................. 1 1,542.0 -.17 ' 38.991

Per cent increase or decrease._ .... __ l 15.83 -·1.56 I , 10.7·1 
i I 

I 2 daughters exceeded their dums in milk, 3 daughters exceeded dams in butterrat,r..ild 1 daughter
esceeded dam in pcr cent or butterfat. 

http:2CItl.56
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T.-\Dr..E32.-Produclion records of the daughters and .dams of daughters of Bire H-J07; 
all records calculated 10 a 1nalllr.e 'basiB 

Daughters 	 Doms 

N.o. ' Butterfat 	 Butterfat
Yearly Milk: j. Yearly Milk:
records ! Per cent Pounds records Per cent Pounds--------.1--- -- _.__.. ---·1----1--------- ---­

14. dllughters c.,ceeded their dnms in milk. 5 daughters exceeded their dnmsin butterfat, and 5 daughters 
exceeded their dams in per cent of butterfat. 

T ADLg 33.-Produdion records of the daughters aTlddams of daughters of sire H-l09; 
all records calculated to a lliature basis 

Duught~""S 	 Dams 

No. 	 L... I .,'---,-,". Duttcrfut Y -1--...._· ..· I Butterfat 
! ~ ellr ~ l.Iilk:' ear y Milk 
. ~ecor~.----ll'er cent I 

;--,----------1---1----1----1·---

Pounds ,records ___I~~ 
Numb.,' Pound. . !NUmber Pound8 

1.........................: 
2......................... 

1 
1 

8,b!!2. 7 
10.845.3 

3.91' 
3.55 

337.00 I 
3S5.11 I 

2 
1 

5,979.2 
5,267.4 

3.M 
4.42 

211.50 
233.32 

3......................... 
~_........................ 
D.o •••••••.•_......._•.••. , 
G......................... 

1 
1 
1 
1 

U,fiSli.7 
11.120.0. 
10.li5.2, 
10.161.,2. 

3. it 
3.37 
3.81 
3.95 

433.52! 
374.97 ! 
388.45· 
401.18 

1 
1 
1 
1 

8.228.6 
8,208.6 
5.314.4 
7.046.1 

3.56 
3.56 
3. il 
3.45 

293.11 
293.11 
197.35 
242.97 

7....................._... 
lL....................... 
11............__......... __ . 

:I ; 10.449.3 1 
1: 10,097.7 
1 10,930.9 

3.67' 
3.33 
3.50 

3<\3.74 
336.46 
382.53 

1 
2 
1 

7,271.8 
5,979.2 
8,257.0 

4. 41 
3.04 
3.63 

320.74 
.211.50 
300.37 

10........................ ' 
11"'...._......... _........__ .... ., .. ~ ...... ,. 

.2' 
2' 

9,~92.1 
8,779.7 

3.W 
3.64 

336.28 
319.89 

2 7,256.0
7,271.8 

3.85 
4.41 

279.62 
320.74 

Ayerage._........................110.22:1.7 3.63 370.91 6,9!8.2 3.82 264.03 

Jncrease or decrease of daughters I . 

over dams 1..................... 3,305.5 106.88 
J'er l'llnt increase or decrease._._,1 47.78 4.48 

I 11 daughters exceede<! dams in milk, 10 daughters c.,ceeded dams in butterfat, and 4 daughters exceeded 
dams in per cent of butterfat. 

TABLE 34--Production records of the da1lghters and dams of da1lghters of BireH-ll1.; 
all records calculated to a mature ballis 

--!,.~- DaUgh'lers I . Dams 

No. 	 1Y' I! I Butterfat ....... ! I Bntterfat 

J ear Y Milk . ,el!l'·.1 1 Milk: ,----:---_ 

_________,~;___!~ Pounds l~!___:P~-I p,,,,,,,, 

l\'llmblr Pound8 I INumber Pound8 
L ..................._.... 1 6,576.4, 3.99 262. 76 3 7,751. 8 3.53 273.49 

2._........_.............. 2' 10,686.8 i 3.3fl 359.111 1 5,507.2 3.34 184.04 

3......................... :I 9.990.5\ 4.09 i 408.25 U·2 8,Il28.1 3.04, 316.40 

4...................._..... 1.11,016.8 1 4.221. 46~.i7 2 8,281.6 3.911 323.~ 

5.........._.............. 1 10,419.6\ 3.61 38_67 4 9.84~.9 :1.51)1 ?;U-.6 

6..........._.._.......... 1 9.64L.6 \ 3.89, 375AL ·3 9,26(.5 ~ 339.15 


t~~·o;iiecrease"d{iii:iiters·i.: 9, i2l.9Ii~l; 375.99 :-,--,-" 3, 59 1,296.978,263.8 
o"e< dams ,...................__1 1,458.1 .28 79.02 I' 

Per ceo. increase or decreuse_._...1 17.64 i.791 26.61 1 
1;; daughters exceeded dams in milk, 5 daughters exceeded dams in butterra~, and 6 daughters ex· 

ceeded dams in per l'ent of olltterfat. 

http:1,296.97
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TABLE 35.-Production records of the daughters andda7ns of daughters of sire H-l1!3; 

all records calculated to ,a mature basis 

Daughters 	 Dams 

No. 	 Butterfat Butterfat 
Yearl, Milk \------~------\~~ ~ilkrCL'Or!lS 

Per cent Pounds Per cent Pounds 

---------\ ~-, ------ ------ -----------­
~¥u11lbtr POU1Id& Number Pound& 

1•••••_••__•••••••••.••_•• 1 15,246.6 3.10 473. 91 3 8,549.6 3.32 284.04 
2._••••••_•••••••••••••••• 1 14,495.0 3.32 481.85 1 13,003.1 3.32 432. 59 
3 .••.••••••.••••••••.•.••• 1 10,811.1 3.99 430.87 2 9,232.1 3.85 355.22 
4••••••••••••.•.•••••••••• 1 15,489.8 3.94 611.11 2 12, 862. 5 3.44 442.82 
5......................... 1 12, 440.3 3.59 447. il 1 8. 6U. 8 4.69 403.72 
6._....................... 1 15.643. i 3. is 592.37 1 i 6. 481. 0 3.65 236.72 
t .... _ .. _ .. __ ..._ ...... ____ ... _______ 2 12,215.7 3.24 395. 44 2 !12, 008. 5 3.35 402.08 

8...................._•••• 1 10,398.0 3.99 3.61 316.840 

9......................... 2 12, 025.4 3. iO 444. jj 3 I 8. 549. 6 3.32 284. 04 

10.........._............. 1 ! 10,613.2 3.93 416.9i l' 7,424.8 3.30 246.60 

11...................__... 1 i 12, 213. 0 3.38 412.92 2 i 8, 566.1 3.52 302.16 

12........................ 1 ' 13,443.3 3.86 518.95 3110,922. 9 3.74 408.08 

13.... , ................._. 1 ! 12,814,4 3.25 417.20 3 8,549.6 3.32 284.04 

14........................ 1 112,210.4 4.03 41t..!.76 2! 8,174.2 4.13 337.52 


.UU .~. 

,\"crage.......................... 12,861.4 3.64 	 3.60 338.38 

Increase or decrease of dnughters D, 407. 6 

o"er dnms 1.................._.. 3,453.8 .04 129.65 I 
Per cent increase or decreusc ....__ 36.71 1.11 

408. 03 r'-"'" 
38. 31 I 

- 114 daugbters exceeded dams in milk, 13 daugbters exceeded dams in butterfat, and 7 daugbters ex· 
ceeded dams in jler cent of butterfat. 

TABLE 36.--Prod'lLction records of the daughters and dam..~ of daughters of sire H-257; 
all 'records calculated to a mature basis 

Daughters 	 Dams 

No. 	 Butterfat 1 ButterfatI 
;;~~~~f~\ Milk 	 -------- ;;~~l Milk 

Per cent Pounds Per cent PoundsI 
~-~- NUIII;::T -;::;::;::;: --- ----- NUIIIlH!r;-;::::::;; --------

L ..........._______...... 1 11,677.3 3. 55 4i4.91 1 i 5, 427.7 4.27 231.5() 
q 1 8,028.7 3. 62:m. 31 4 j 9.003.7 3.47 312.393::::::::::::::::::::::::: 10.343.0 362.41 7,712.9 3.88.1 3.50 3 i 299.59 
4......................... 2 9.876.7 3.63 358.94 31 7,712. 9 3.88 299.59 
5......................... 9.428.1 3.00 374.01 2 6,034.9 4.18 252.17 
~__ ....................... 2 7.235.9 4.00 ~93.70 3112,183.7 3.40 414.62i......................... :1 10,OIi2.4 3.24 326.12 3 10,117.C 3..22 325.54 

8..................___.... 3 8,746.2 3.42 298.82 3 8,581.7 3.17 271.89 

9......................... 1 11,481. 5 3.58 411.861 2 8,082.8 3.52 305.69 

10........................ 1 9,161. 7 3.49 319.75 2 1 8,682. 8 3.52 305.69 

11................._____.. 2 114,520. I 3.41 495.60 . .2114,174.3 3.23 458.04 

12........__........__.... 2 10.691. 1 3.31 354.731. 4 10,430.1 3.57 372•.66 

13........................ 1 8.420.0 3.30 m.89 1 I 3,762.0 3.28 123.22 

14.............._....___.. 1 7, 194. S 3.64 261.76 3 8, it9. 6 3.24 282. 74
1
to':.::'~;d;cr.;ase·o{(ii:iugiiierd 3.501 8, 659. 0 -a.5l9, 116.2 345.84\--.----11 	 303. 95 

over dams 1--...................1 1•117. 2 .03 41.89 
Per cent increase or decrease...... 12. 90 .85 13. 78 

1 
110 dauJ(bters e"ceeded dams in mllk, 10 daugbters exceeded dams in butterfat, and 8 daughters

exceeded dallls in per cent of bUtterfat. 
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TABLE 37.-Prod'ltction record8 of the.daugllter8,and damB,of daughter8 of sire A-iOS' 
all records calculated to a mature ba8i8 ' 

Daughters Dams 

No. Butterfat Butterfat 
Yearly Milk -_______._ Yearly Milk 
records records I 

_________'-______ Percent ~ _'______ Per cent Pounds 

!Number Pound. Number Pound.
L ______________________J 2 8, 2Il9. 0 3.44 285.00 4. 8, 740.0 3.31 ,289.15
:L___ •_____•__._••__•.••'! 2 8, it3. 4. 3.23 281.42 3 9,899.1 3.07 303.92
3..._____ • ____________••_1 2 9.491.0 3.23 306. il 2 8,871.4. 3.31 293.704_______________• ______• __ • 1 6.259.4. 3.64 228.05 3 0,894.8 3.22 318.38 

3.04 385.90~:::::::::::::::::::::::::1 i g,;~: ~ ~: ~ ~~:~ ~ ~ ~~: ~ 3.00 252.53 

291.66 ________ 11,484.43.36 3•.24 3{)7.26 

.12 -IS. flO 
3.70 -5.07 

t 2 daughters exceeded dams in milk, 2 daughters eXL'eeded dams in butterfat, and 4 daughters exceeded 
dams in per L'ilnt of butterfat. 

'TABLE 3B.-Production record/! of the daughters and dams of daughters of sire A-lOB; 
all )'ccords calculated to a mature basis 

Daughters Dams 

No. Butterfat Butterfat 
Yearly YearlyMilk Milkrecords recordsIPer cent Pounds Per cent 1'ound3 

-------11----------------------­
·NIt1nbcr POlwds Number Pounds

1..___.._••_._____________1 2 9,833.0 3.89 383.33 2 8, f.s4.1 3.22 280.18 

L~~~~~~~~~~~~~~~~~~~~j ~ jJ~j i~~ m~H ~ l~~*H !~~ m~n 

6______• ___________.. _____ \__1 1I,637.1I,~ 357.9<1 __3_ 8,147.4 ~~ 

Avernge____ •__ • _________ ~___•___ • 9, 552. 9\ 3.61 344.66 ______._ 9,241.3 3.45 318.68 
lncreuse or decreuse of daughtersO\'er dams 1__________ .__________ 3U.6 .16 25. \18 
Per cent ificreose or decrease ..._._ 3.37 4.64 8.15 

1 • 

1.( daughters exceeded dams In milk, 3 daughters exceeded dams in butterfat, nnd 4 daughVJr$ exceeded 
dams in j>er cent of butterfut. 

Sire II-I09 is noW' in use in a cooperative breeding eJ..-perimentat 
the Oregon Agricultural College, sire H-Ill is at the Montana 
Agricultural College, and sire H-2S7 is at the Utah Agricultural 
Experiment Station. Sire H-1I2 is at the Woodward (Okla,,) station, 
and sire II-120 is at the Mandan eN. Dak.) station of the Bureau of 
Dairy Industry. Sire II-IDS is being used in a cooperative breeding 
experiment in the herd of the United States Veterans' Bureau Hospital 
at Fort Bayard, N. Mex. 

o 
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.1 



