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Technical Bulletin 724 April 1940 

Milk and Butterfat Production by Dairy 
Cow·s on Four Different Planes of Feeding 1 

By R. R. GRAvEs,'chief; GEORGE Q. BATEMAN, agent;2 J. B. SHEPHERD, associate 
dairy husbandman, Division of Dairy Cattle Breeding, Feeding, and Manaqement, 

<I!:YrealL of Dair!; Industry, United States Department of Agriculture; and GEORGE 
"B:- CAINE. profellsor of dairy husbandry, Utah State Agricultural College 
;:,") . 
U~ed States bepartment of Agriculture, Bureau of Dairy Industry, 
~ cooperatism with the Utah Agricultural Experiment Station 
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INTRODUCTION 

Pasture grasses and other roughage crops. as a rule produce nutrients 
for livestock rations at less cost than the grain crops. It is important, 
therefore, to know the ext.ent· to which home-grown roughage crops 
may be used instead of the more costly grain crops in feeding dairy 
cows for the most economical production. 

This bulletin presents the rp.sults of a feeding experimc.-nt with 
dairy cows at the Utah Agricultural Experiment Station, covering 
the period 1928 to 1935. The object of the experiment was to obtain 
data on the quantity of milk and butterfat produced by dairy cows 
when kept under good average herd conditions, milked twice daily, 
and fed throughout the lactation 'period on a ration containing home­
grown roughages and either a moderate or limited amount of grain, 
or on a ration of home-grown rou~hages only, with or without corn 
silage. Also, data were to be obtamed on the effect of the rations on 
the health and reproductive activities of the cows. 

I Received Cor pnblication July 11, 1939. 
• G. Q. Bateman, assistant dairy busbanrlman. Utah Agricultural Experiment Station. Is ruperlntent!.ent 

oC tbe dairy experiment Carm and bas charge oC the cooperative work between tbe statlon and tbe Bureau oC 
Pairy Indnstry. 

18572I°-{1}--1 1 



2 TEOHNICAL BULLETIN 724, U. S. DEPr. OF AGRICULTURE 

This experiment, which involved the comparison of four different 
rations, or so-called planes of feeding, wns somewhat similar to an 
experimentS conducted by the Bureau of Dairy Industry at its 
Huntley, Mont., field station, in which cows were fed on three planes 
of feeding. The rations used in the two experiments were different in 
many respects, howevm', those used in the present experiment being 
-more comparable to dairy-feeding practices ill Utah. Also there wOt'e 
a number of differences in the methods of handling the cows during 
the experimental period, which accounts for certain differences in the 
results of the two experiments. 

EXPERIMENTAL PROCEDURE 

Twelve registered and grade Holstein-Friesian cows were used in 
this expE'riment, each cow being"fed throughout one complete lactation 
period on each of the following four rations, or so-called planes of 
feeding: Full-grain ration; ration 1 (alfalfa hay ana pasture); ration 2 
(alfa.lfa hay, pastur~, and ground barley); and ration 3 (alfalfa hay, 
pasture, and corn sJlage). 

The quantity (11 ;'uilk and butterfat produced on rations 1, 2, and 3 
was compared with tho quantity produced on the full-grain ration. 

R.-\.TIONS FED 

The full-grain ration consisted of alfalfa hay, corn silage, pasture 
in season, and It grain mixture made up of barley, 2 parts; oats, 1 
part; and wheat bran, 1 part. The cows were fed the grain mL.'Cturc 
at the rate of 1 pound a day for each pound of butterfat produced 
per week. Grain feeding was discontinued when butterfat production 
dropped below 20 pounds per month. The quantity of grain ied on 
the above basis varied somE'what with the individual cows, mnging 
from 1 pound of grain for each 3.73 pounds of milk produced to 1 
pound for each 5.62 pounds of milk produ~ed, the average for the 12 
cows being 1 pOllnd of grain for each 4.33 pounds of milk produced. 

Ration 1 consisted of alfalfa hay alone, or pasturage alone whell 
~ood pasture was available. Some hay was fed during the pasture 
season, however, when pastures became short. 

Ration 2 consisted of alfalfa hay and pasture, with the addition of 
ground barley grain. The barley was fed at about the same rate both 
summer and winter. The rate of burley feeding vllried somewhat 
with the individual cows and ranged from 1 pound for each 5.57 
pounds of milk produced to 1 pound for each 6.50 pounds of milk 
produced, the average for the 12 cows being 1 pound of barley for 
each 6.03 pounds of milk produced. 

Ration 3 consisted of alfalfa hay 'and pasture, with the addition of 
corn silage. Both the hay and ('orn silage were fed largely during the 
winter months, although a small percentage was fed during the 
pasture season when the pastures were short. 

With the exception of the wheat bran, all feeds were grown on the 
"Ctah station farms. All the crops, including pasturage, were grown 
under irrigation. The barley was the Trebi variety, with a weight 
of .50 pounds to the bushel or slightly above. The oats were Swedish 
Select . 

• MOSELEY. T. w.; STUART, DUNCAN; and GnAvES, R. R. DAIRT W"RI[ at THF.;rUNTLET FIELD S'UTION, 
HUNTLEY, MONT., 1918-1927. U. S. Dept. Agr. Tech. Bull, 113.48 pp., lias. 1929, 
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The alfalfa hay fed was principally of the first and third cutting, 
with a very small amount of second cutting. On an average, it is 
believed, the hay would grade U. S. No.1, though no hay was actually 
graded. At times the different cuttings would be slightly under this 
grade, mostly because of color. At other times, the hay, especially 
the third cutting, would probably grade No.1 Extra Leafy or Extra 
Green, or both. The cows were given all the alfalfa hay they would 
clean up, with but little waste. The amount of hay refused was only 
2.89 percent of the amount offered in the full-grain ration, 1.71 percent 
of the amount offered in ration 1, 2.08 percent in ration 2, and 3.26 
percent in ration 3. 

The corn from which the silage was made was the Improved Learning 
variety. It was well eared and was cut when a majority of the ears 
were well dented and the stalks and leaves were still of a good green 
color. The quality of the corn silage was very good. Representative 
samples of corn ears pulled from stalks at silo-filling time, allowed to 
become air dry and then husked and shelled, indicated an average 
yield per acre of 45 bushels of corn that would grade No.2 to No.3. 

The pasture herbage consisted chiefly of Kentucky bluegrass and 
white clover, grading down to sedges and rushes in the lower areas. 
Five pastures were grazed in rotation. The cows were kept on each 
pasture from 5 to 7 days, depending on the amount of forage available. 
There was plenty of water available each year for irrigating the 
pastures, even in 1931 when the general water supply was limited, 
and the pastures were irrigated every 10 to 14 days throughout the 
pasture season. 

With the exception of the one analysis made on third-cutting 
e.~falfa, no analyses were made of these feeds. Table 1, however, 
shows the average analyses given by Morrison ~ for the class of feeds 
considered to be most representative of the feeds used in this 
experiment. 

TABLE I.-Average 	dry-maller, protein, and total-digestibLe-nutrient content of feeds 
of the kind used in this feedinq experz:ment I 

Feed Dry Digestible dr;;~~~le 
matter protein nutrient:! 

------------------·1--------- ­
Per«nl Ptrctnl Per«nl 

Alfalfa hay, leafy (25- to !lS·percent IIber) .•.. _•• __••••.• __•••••••••••.• 00.4 12. 0 SI.I 

('orn silage. d~nt (well matured) I •...............__.••...•.......•... 28.3 1.3 18.7 

Barley. common 1..............._............_...................... ' 00.4 9.3 78.7 

Oatl: 1......... __..................................................... . 91.1 11.4 71.6 

Wheat bran ' ..............................................._...... , {lo.a 13.1 70.2 


I From Feeds nnd Feedir:!:. Ed. 20. 1Q30. 
, .\lIannlyses. 
1 Not including that grown In the Pacific Cnast States. 

MANAGE~IENT OF THE COWS 

The Ct'.vs were milked twice daily by machine throughout each 
lactation period. During the winter months they were housed in a 
stanchion barn and for a part of each day, in good weather, they 
were allowed to run in an open lot that was well protected from the 
wind. During the wiater months, and also during the pasture season, 

• MORRIRON. F. B. nJ:DR AND rREDING. A 1I.~NnBOOK rOR 'TilE HTUDJ:NT AND STOCK".!..>;. Ed. 20. 
unabridged. 1,000 pp., Ulus. Ithaca. N. Y. 1936. 
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they received e.ll their feed in individual mangers while they were ,J,; 

stanchioned. All feeds, except pasturage, were weighed as fed and 
the refused feed was weighed back. The cows had access to water 
in drinking cups in the barn and in a large watering trough in the 
barnY'ard, and to running spring water in the pastures. 

Since these 12 cows were also being used in a breeding experiment, 
in which they had been fed t.be full-grain ration during their first 
lactation period to determine their inherent producing capacity, pro­
duction records on the full-grain ration were already available for 
use in this four planes of fecding experiment. Subsequently, each 
cow was placed on each of the 3 other rations, at the beginnmg of a 
dry period preceding calving. 

ORDER OF LACTATION ON THE DIFFERENT RATIONS 

The order in which each of the 12 cows made her lactation records 
on the 4 different rations is shown in table 2. 

TABLE 2.-Qrder in which each of the lB ·cows made her lactation records on the 
4 rations 

Ration during Indicated lactation record 
Cow No. 

First Second Third Fourth 

E-25 1_____________ • ______ ._______ Full-grain mtion. ___ ._ Ration L _____ Ration 3 _____ _ Ration 2.E-3-I. ____________..______ ..________ ... do ___ .. ____ ._________ ... do..___•__ • Ration 2______ Ration 3.E-38_______________ •• ______ .._._ •._...dQ __.._..__ . ___...... ___ do ____ • ___ • Ration 3 ___ .._ Ration 2­E-40 _____..__ •________________________ do____ . ________________ do .._______ Ration 2. _._ •• Ration 3.E-IL._______________________ ...______ do ..._._______..... Ration 3____ .. Ration L __ •__ Ration 2.E-I2 '.___ •_______________ ..__________.do.______ . _______.. Ration 2. _____ Ration 3____ __ Ration 1.E-I3____________________.._._. __ •.____do___________ . _____ Ration 3 ______ Ration L ____ _ Ration 2.E-I-L. _______•______ ......__ .... _........do________________• ____ .do....____• ____ . do .......... 
 Do.E-I5••___...__ • ____________________..do ______________ .. __... do__.._________ .do _______• Do.
E-46. ________ ..______ ...... ______ .....do....____________ . _"_ .do...______ .....do __....... 
 Do.A-I2 ____ .._____________________ .... _..do_________________ Ration L_____ Ration 2 ____ __ Ration 3.W-201 •• _________________________ ._ ...do __..___________ .. ., .do.. ___________ .do ..... ___ . Do. 

1 1 nonexperlmentallactation Intervened between tpc luU-graln ration and ration 1. 
'I nonexperimcntallactation Intervened between the lull·graln ration and ration 2. 

In every instance, the lactation on the full-grain ration preceded 
the lactations by the same cow on the other rations. Of the lactations 
on ration I, sh followed a lactation on the full-grain ration and sh 
followed 0. lactation on ration 3. Of the lactations on ration 2, one 
followed a lactation on the full-grain ration, nine followed a lactation 
on ration I, and two followed a lactation on ration 3. Of the lacta­
tions on ration 3, five followed a lactation on the full-grain ration, 
two followed a lactation on ration I, and five followed a lactation 
on ration 2. 

AGE OF COWS ON EACH RATION 

Table 3 shows the avera~e age of the cows, at the time of calving, 
prior to starting the lactatlOn period on the different rations. 
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~"" TABLE S.-Age of each cow at the time she calved to 3tart her lactation on each ration 

Fllll·~ralnCow No. Ration 1 Ration 2 Ration 3ratIon 

Yr. }'fo. DaV8 Yr. Mo. DaV8 Yr. },[o. DaV8 Yr. life. DaV8E·26. __________________________________ 
2 3 29 6 7 IS 8 4 17 6 11 29E-34_________________ •___________ •____ _ 2 2 26 471169 I 61126E-38. __ •____ ._. ________________ ._. ___ ._ 3 3 9 4 2 26 6 11 12 6 10 1E-iO___ •_________________ •___ •_. ______ _ 2 9 22 3 9 9 5 1 10 6 2 8E-4L _________________ ' __ •______ •______ 


E-42_. __________ : _______ • _____________ _ 
 3 2 7 5 5 12 7 8 9 4 1 13 
2 7 17 710411 751128E-43___________ •___________ • _. ___ • ____ . 250 4 9 16 6 9 2S 3 9 10 
2 6 2 4 7 2S 6 9 12 3 7 21

E-44______ •______ ._. ___________________ 
E-45___ • ____ • _. __ .. _________________ • __ _ 2 7 1 5 3 18 6 9 17 4 1 11E-46. __________________ . ________ •_____ • 2 4 21 4912592-1374A-42. ___________________________ ••____ _ 6 8 22 7 8 24 8 10 12 10 0 0 

4 2 27 5 6 12 6 5 2-1 7 7 6 

W -20~:~:~~~:::::::::::::::::::::::::1 ---1--------1--------­
10 15 6 12 5 8 26 

On the full-grain ration, 10 of the cows were heifers with their 
first calf, 8 were under 3 years old, 2 were between 3 and 4 years, 1 was 
between 4 and 5 years, and 1 was over 6 years old. On ration I, 
1 cow was between 3 and 4 years old, -5 were between 4 and 5 years, 
4 were between 5 and 6 years, and 2 were over 7 years. On ration 2, 
1 cow was between 4 and 5 years old, 5 were between 5 and 6 years, 
3 were between 6 and 7 years, 1 was between 7 and 8 years, and 
2 were over 8 years old. On ration 3, 3 cows were between 3 and 4 
years old, 2 were between 4 and 5 years, 2 were between 5 and 6 
years, 3 were between 6 and 7 years, 1 was between 7 and 8 years, 
and 1 was 10 years old. 

DATES OF CALVING 

The dates of calving to start the lactation on each of the four 
rations (table 4) ranged from March 15, 1928, to .Tune 19, 1935. 

TABLE 4.-Date each cow calved to start her lactation period on each ration 

I Date of cnlving to start lactation on­
------;----;-,----

Cow No. 
F~tf~~ Ration 1 Ration Z Ration 3 

E-25____ •__________ . ____________ • __ ._._____ . Mar. 15.1928 July 4.1931 Apr. 4,19:J.1 Nov. 16,1932 
E-34 ____________ •• _______ • ________ . ________ . Feb. 16, 1929 June 6.1931 Aug. 21,1932 Nov. 16, 1933 
E-lS_ ••__ •• _••_. __ •________________________ . June 21.1930 June 7.1931 Feb. 14,1934 Jan. 13.1931 
E-4Il _______________________________________ • June 30.1930 June 17,1031 Oct. 18.1932 Nov. 16,1933 
E-4L ____________ •__________________________ Dec. 17,1930 Mar. 22, 1933 June 19.1935 Ian. 12.1932 
E-42 .• ___________________________ •_________ • June 6, 1930 Nov. IS.19:J.1 Sept. 26, 1932 Oct. 17,193.1 
E-l3 ___________________________ •__________ .. Aug. 15.1930 Dec. 31,19-12 Ian. 12, 1934 Dec. 25, 1931 
E-l4, ___________________________ •___________ Sept. 27,1930 Nov. 23.1932 Jan. B,I934 No,'. 16,1931 
E-l.l. _______________________ •______________ . Oct. 27,1930 July 13.1933 Jan. 13,1935 May 6.1932 
E-46. _ • _______________________________________ . _ do .• _.. _. Mar. 18. lU33 Msr. 30, 1934 Jan. 10. 1932 
,\-42. _._____________________________________ Oct. 15.1930 Oct. 17,1031 Dec. 6.1932 Jan. 26.1934 
W-20L _______ ..___________________________ . Feb. 26.1930 May 8,1931 May 21,1932 JUDe 3.1933 

There was some variation in the seasonal distribution of the calving 
dates on each ration. On the full-grain ration, 4 cows calved during 
the pasture season and 8 during the winter period between September 
27 and March 15. On ration I, 6 cows calved during the pnsturp 
season and 6 between October 17 and March 22. On ration 2, 
3 cows calved during the pasture season and 9 between September 26 
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and April 4. On ration 3, 2 cows calved during the pasture season 
and 10 between October 17 and January 25. 

MILK AND BUTTERFAT PRODUCTION RECORDS 

ACTUAL RECORDS OF PRODUCTION 

A number of factors, other than the rations, caused one or more of 
the four lactation periods for some of the cows to be shorter than the 
365-day lactation period originally planned. For this reason, the 
four lactation records of each cow were adjusted to an equal period of 
time (table 5). This period was usually the length of the cow's 
shortest lactation on anyone of the rations. However, a longer 
period was used in several instances .where the ration appeared to be 
the cause of the shortness of the lactatIOn and there was no other lmown 
reason for a limited lactation, such as advanced pregnancy. The 
adjusted lactation period for the different cows ranged from 291 
to 365 days, with an average of 331.4 days for all cows. 

Production per cow per day averaged 31.2 pounds of milk and 1.051 
pounds of butterfat on the full-grain ration; 25.9 pounds of milk and 
0.825 pound of butterfat on ration 1; 33.1 pounds of milk and 1.039 
pounds of butterfat on ration 2; 27.2 pounds of milk and 0.870 pound 
of butterfat on ration 3. 

It is to be ex-pected that the percentage of butterfat will decline 
somewhat with advance in age, but not to the extent sho",'ll in this 
experiment. 

In the three planes of feeding experiment conducted by the Bureau 
at its Huntley, 1-Iont., field experiment station,5 the 10 cows had an 
average butterfat test of 3.45 on the full-grain ration, 3.59 on the 
limited-grain ration, and 3.49 on a roughage ration similar to ration 
3. In that experiment the production records on the full-grain ration 
were also made at the most immature age. 

In another experiment conducted by the Bureau,6 in which 15 cows 
were fed through 24 lactation periods on alfalfa hay alone, the average 
percentage of butterfat was 3.51; and when the 15 cows were on a 
full-grain ration, at a younger age, the average percentage was 3.35. 

Why the trend in butterfat percentage should have been do\mward 
on the roughage and limited-grain rations in the present experiment, 
when the reverse was true in the two previous ex-periments, is not known. 

, See rootnote 3. p. 2. 
'GRAVES, R. R., DAWSON, J. R., KUPLAND, D. V., WATT, A. L., and VAN HORN A. G. rEEDING 

DAlBY cows ON ALFALVA. 11.1.Y ALONZ. U. S. Dept Agr. Tech. Bull. 610, 41 pp. llIus. 1938. 
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TABLE 5.-Milk and butterfat production (actual basis) f OT each cow, on t~e 4 rations 

Cow No. 
LactR' , 

I tion 
Full·graln ratIon RRtion 1 Ration 2 Ration 3 

perIod " Milk Butterfat Milk Butterfat Milk Butterfat Milk Butterfat, ~ 
Dava Pound8 

P.,· 
cent Pound8 Pounda 

Per· 
cent Pound8 Pound8 

P.,· 
cent Pound8 Pound8 

Per· 
cent Pound8 

::r. 
E-25..••••_••••••.•••••••_••••.•..•••_•...._.•.•.•••• 
E-lI4•••••._•• _._ •.._••••••••..••.••••.•.._•••.••••_•• 
E-38 •.••• _•..••••.•_.•..._••_. _•••.•••_•••_•••_•.•••• 
E-40.••••••_••_...••••••_. _....••••_. __ ..•__ ..•••••_. 
E-41 ••••___ .._•• __...•._••••••••.•••.•••••_.•....•••• 
E-42••• _ ••••_••••••._.,•••••••••••_•.•_••••••_.."'" 
E-43•••••••••..•••••, •••••_•••••••.••••••••.•_•._•••• 
E-44•.•••••••_••••••_•.••....•••••.••••••••••......•• 
E-45••.•••__•._•••••_••_•..••••••",."._••.•.•...••• 
E-46.•.••••••••..••••••_. __._•.•••_•••__•••_•••••...• 
A-42 •••.._..••••.•_."" ••• __ . '_"._••••_...•.•, ••.• 
W -201 ___•. _•.•••_.•., •..••••••••..• _•••••••••...•••• 

365 
36& 
321 
312 
342 
338 
323 
291 
353 
333 
315 
319 

9,127.1 
10,402.1 
8,919. 5 

10,520.3 
12, 210. 5 
12,929.7 
10,5:12. 5 
7,061.5 

11,490.4 
11,550.6 
9,639,41
0,803.9 

3.57 
3.28 
3.60 
3.13 
3. 42 
3.33 
3.44 
3.60 
3.21 
8.41 
8.47
3. 10 

326.37 
340.98 
317.40 
329.09 
417.36 
430.61 
362. 32 
254.33 
369.95 
392. 50 
334.80 
303.97 

8,535.6 
9,787.1 
5,647.5 
8,420.7 

10,511.3 
10,107.4 
7,900.4 
7,934.1 
7,977.4 
8,279.6 
8,242.6 
9,424.0 

3.33 
3.13 
3.53 
3.23 
3.20 
2. 93 
3.31 
3.32 
2. 93 . 
3.01 
3.42 
3.14 

284.60 
305.89 
109.36 
271.69 
336.00 
200.33 
264.52 
263.05 
233.43 
249.65 
282.10 
205.54 

8,488.1 
12, 378. 6 
8,500.1 

10,691. ( 
12,342.6 
12, 362. 9 
10,466.0 
9,407.9 

10,453.6 
10,992.9 
11,345.3 
14,148.9 

3.21 
3.09 
3.22 
3.ll 
3.19 
3.29 
3,10 
3.29 
2.89 
2.88 
3.39 
3.05 

272.63 
382.64 
273.72 
332.96 
393.26 
406.91 
324. 18 
309.73 
302.69 
315.44 
335.07 
4~1.01 

3,281.4 
8,788.5 
6,558.2 
9,993.6 

11,893.7 
10,312.0 
9,085.5 
6,793.6 
8,266.0 
'!l,~.8 
8,001.8 

10,418.5 

3.35 
2.92 
3.40 
2. 97 
3.28 
3.14 
8.43 
8.48 
2.87 
3.30. 
3.14 
3.13 

277.24 
256. 76 
222. 72 
297.35 
387.44 
324.18 
312. 02 
236. 75 
237.44 
331.89 
251.74 
325.94 

~ 

! 
~ 

A verage .••••••••.••••••••••_•..•••__•• _ •...•••• 331. 41 10, 349. 0 3.37 348.31 8,571.5 3.19 273.60 

I Tho 4 lactation-period recordc for each cow .have been adjusted to the samo nu.mber of days. (Sec opposIte page.) 

10,964. 9 3.14 344.19 9,029. a 3.19 288.46 I 
~ 
~ 

~ 
~ 

a o 
~ 
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00 TABLE 6.-.Milk and butterfat production (calculated to mature-age equivalent) for each cowan each ration 

Cow No. 

Full'sraln ration 

Age­
corree- Milk Dutter-

Hon fat 
fnctor 

Ago­
corree.. 

tion 
fnctor 

Ration 1 

Milk Dutter­
fnt 

Age­
corree-

Hon 
fnctor 

Ration 2 

IDutter-Milk fat 

A.ge­
corrcc­

tlon 
factor 

Ration 3 

Milk Dutter­
fat 

~ 
£ 
~ a 

E-25________ .,____ • ______ •___ •_______________ •________ • _. __ .. 1.35E-34 ••____ •••____________ • ____• ________________• ________ •___ • 1.36E-3S. __ • ___ .. __ • _____________ ._______________________________ 1.18E-40. _______________________ •• _. ______________________ • ____ ._ 1.26E-4I ________ .._______ . _________________________ •_____________ 
1.19E-42_______________________________ • __ •____________________ ._ 
1.28 

~::ll::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 1.31 
1.29 

~j~: ::::::::: :::::::::::: ::::::: ::::::::::::::::: ::::::::::: 1.28 
1.3310.-42 •• ___________• _________________________________________ • 
1.00W -201 ___ .. ___________________ •_______________________________ 
1.00 

A wrage. _______________________________________________ 
1.211 

Relative average production on the 4 mtiollS__ peroent­ __ --------

POUUM 
12, 321. 6 
14,146.0 
10,525.0 
13,255. 6 
H, 530. 5 
16,550.0 
13,797.6 
9,100.3 

H, 707. 7 
15, 362•.3 
9,639.4 

10,686.3 

I?, 886. 0 

100 

PountU 
440.60 
.63.73 
374.63 
414.65 
496.66 
551.18 
474.64 
328.00 
473.54 
522. 03 
334.80 
331.33 

433.82 

100 

1.02 
1.06 
1.09 
1.12 
1.03 
1.00 
1.05 
1.96 
1.03 
1.05 
1.00 
1.03 

1.05 

--------

Pound, 
8,706.3 

10,374.3 
6,155.8 
9,431.2 

10,826.6 
10,107.4 
8,389.9 
8,410.1 
8,216.7 
8, 693. 6 
8, 242. 6 
9,706. 7 

8,038.4 

69.37 

POUUM 
200.19 
324.24 
217.30 
304.29 
346.08 
296.33 
277.75 
278.83 
240.43 
262.13 
282. 10 
304.41 

285.34 

65. 77 

1.00 
1.01 
1.00 
1.04 
1.00 
1.05 
1.01 
1.01 
1.00 
1.01 
1.00 
1.00 

1.01 

________ 

Pound, 
8. ~88.1 

12,502.4 
8,500.1 

11, lIO.1 
12,342. 6 
12,981.0 
10,550.5 
9,502.0 

10,453.6 
11,102. 8 
11,345.3 
14,148.9 

11,086.4 

86.03 

PountU 
272.63 
386.47 
273.72 
346.28 
393.26 
427.26 
327.42 
312.83 
302.69 
318.59 
385.07 
431.01 

348.10 

80.24 

1.00 
1.00 
I.Ot 
1.00 
1.00 
1.01 
1.12 
1.14 
1.00 
1.14 
1.00 
1.00 

1.05 

PountU 
8,28U 
8,788. 5 
6,523.8 
9,!l93.6 

12,866.0 
10,416.0 
10,175.8 
7,744.7 
9,000.9 

11,449.3 
8,007.8 

10,418.5 

9,481.3 

73.58 

Pound, 
277.24 
256.76 
224. 95 
297.35 
422. 31 
327.42 
349.46 
269.00 
258.81 
378.35 
2111.74 
3211.94 

303.35 

69.93 

~ 
b;j 

~ 
t::l 
~ 
21 
-1 

"" .f" 

~ 
rn 
~ 
~ 
~ 
~ 
e a 
<:1 
~ 
<:1 
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MILK AND BUTTERFAT PRODUOTWN BY DAIRY COWS 9 

AGE-CORRECTED RECORDS OF PRODUCTION 

Table 6 shows the production record of each cow for each ration, 
calculated to a mature-age equivalent, and the age-correction factors 
that were used. 

The average (mature-age equivalent) production of the 12 cows 
was the highest on the full-grain ration. The average daily produc­
tion per cow was 38.9 pounds of milk and 1.309 pounds of butterfat 
on the full-grain ration; 27.1 pounds of milk and 0.861 pound of 
butterfat on ration 1;33.5 pounds of milk and 1.050 pounds of but­
terfat on ration 2; and 28.6 pounds of milk and 0.915 pound of 
butterfat on ration 3. 

RELATIVE INDIVIDUAL PRODUCTION ON THE FOUR 

RATIONS 


There was considerable range in the level of production of the indi­
vidual cows on each ration (table 6). Some of this difference is no 
doubt due to differences in their inherited ability to produce. On the 
full-grain ration the five highest butterfat-producing cows averaged 
503.6 pounds of hutterfat (mature basis) and the five lowest butter­
fat-producing cows averaged 356.6 pounds. The average yield of 
butterfat of the five low cows was 70.8 percent of that of the five 
high cows. On ration 1 the five high cows averaged 315.1 pounds of 
butterfat; and the five low cows averaged 255.0 pounds, or 81.0 per­
cent as much as the high cows. On ration 2 the five high cows aver­
aged 404.6 pounds of butterfat; and the five low cows avera~ed 296.1 
pounds, or 73.2 percent as much as the high cows. On ration 3 the 
five high cows averf>.ged 360.7 pounds of butterfat; and the five low 
cows averaged 252.4 pounds, or 70.0 percent as much as the hi~h cows. 

It was expected that cows with the inherent ability for lugh pro­
duction would not be able to produce as nearly up to their capacity 
when they were on roughage alone as when they were on the full­
grain ration; and that, for this reason, there would be less difference 
between the low producers and the high producers when they were 
on the roughage rations. This proved to be the case when these 
cows were on ration 1, but when they were on the other three rations 
the ratio of the yield. by the five low cows to the yield by the five 
high cows was almost the same. 

In a period of 4 years or more, many factors other than the ration 
may affect the level of production of a cow. A cow may not be in 
the physical condition to produce up to her capacity in one lactation; 
yet by the time she begins the next lactation, the causes for her poor 
condition may have been removed and, as a result, her production 
level ma.y increase greatly. In this experiment cow W-201 probooly 
represents a case of this kind. On the full-grain ration she was next 
to the lowest butterfat producer; but on ration 1 she was the third 
highest producer, on ration 2 she was the highest producer, and on 
ration 3 she was the fifth highest producer. Perhaps an explanation 
of her poor production on the full-grain ration is to be found in the 
reproduction data (table 13). These data show that she was dry 
only 24 days prior to starting on the full-grain ration and that she 
dropped a bull calf weighing 110 pounds. 

185;21°-4{}---2 
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Some of the cows were very consister.t in their relative produetion 
level throughout the four lactations. Cows E-41 and E-42 appear 
among the five highest-producing cows on each of the four rations, 
while cows E-38 and E-44 appear n.mong the five lowest-producing 
cows on each of the four rations. On the other hand, cow E-45, the 
fifth highest producer on the full-grain mtion, mnks eleventh in pro­
duction on ration 1, tenth on ration 2. and ninth on ration 3. 

If some cows are able to produce up to 360 pounds of butterfat on 
roughage alone, as did the five high cows on ration 3, it would seem 
that cows whose inherent ability is below 300 pounds, as shown by 
their lower production when on a full-grain ration, should be able to 
produce up to their inherent capacity when on a ration composed 
entirely of roughage. This does not appear to be the case, however. 
ThE' five lowest producers on the full-grain ration, with an average 
yield of 356.6 pounds of butterfat, had an avemge yield of only 277.4 
pounds on ration 1 and 274.0 pounds on ration 3. Their yields on 
these two roughage rations were approximately 77 percent of their 
yields on the full-grain ration. This is a higher percentuge than the 
average for all 12 cows, but not as high as was to be expected if these 
five low cows actually produced up to the limit of their inherent 
ability when they were on the full-grain ration. 

At least one reason why these five cows were the lowest prl)ducers 
on the full-gmin ration is that they became pregnant in n. relatively 
short time after starting the lactation-95 days on the average as 
compared to 183 days for the five highest-1?roducing cows. Also, 
prior to starting the lactation on the full··gram ration, four of these 
low-producing cows dropped calves that were very large, averaging 
109 pounds in weight, and the fifth cow had difficulty in calving. 
Four of the five highest-producing cows, on the other hand, dropped 
calves averaging only 99.5 potmds. 

The five high cows on the full-grain ration, with an average yield 
of 503.6 pounds of butterfat, averaged approximately 284 pounds on 
mtion 1, or only 56.4 percent as much as on full grain, and 347 pounds 
on ration 3, or about 69 percent as much as on full grain. The yields 
on the two roughage rations do not seem consistent, relntiye to the 
yield on full grain, and there are probably other factors that affected 
the results. All these cows had been accustomed to a ration of alfalfn 
hay and corn silage in addition to grain, which may account in part, 
at least, for their better showing on the roughage ration that included 
corn silage. 

In the present experiment, the relation of thE:' yield on roughage 
alone (rations 1 and 3) to the yield on the full-grain flttion was very 
similar to that obtained in the three-planes-of-fee(Hng experiment at 
Htmtley, :Mont., and also at the other stations of the Bureau where 
similar experiment,,, were conducted. The relation of the yield on 
ration 2, however (barley was fed at the rate of 1 pound to 0.03 pounds 
of milk produced), to that on the full-h'Tain flttion was considerably 
lower in this experiment than the relation of the yield on the limited­
grain ration to that on the full-grain ration in tht' Huntley experiment. 
In the latter experiment, however, the cows received a grain mixture 
instead of only one kind of grain and they also received corn siln.ge in 
the roughage part of the ration instead of being restricted to alfalfa 
hay or pasturage. 

t 
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MILl\: AND BUTTERFAT PRODUCTION BY DAIRY COWS 11 

PERSISTENCY OF MILK YIELD ON EACH RATION 

Table 7 shows the average daily milk yield (actual basis) by calen­
dar months throughout the lactation periods on the different rations. 
The average daily yield for each month of lactation is also f'xpressed 
as a percentage of the average daily yield for the month of maximum 
production. 

On the full-grain ration the cows renched their ma:\-imum milk 
yield during the second month of lactation, on the average. Four 
cows reached their maximum yield in the first month, five in the 
second month, and three in the third month. The four that reached 
their maximum milk yield in the first. month t1\Teraged 415 pounds of 
butterfat (mature basis) for the lactation and produced 46.9 percent 
as much milk in the tenth month as in the first; the five that reached 
their maximum in the second month avernged 418 pounds of butter­
fat for the lactation and produced 64.2 percent ns much milk in the 
tenth as in the second month; and the three that renched their maxi­
mum in the third month averaged 485 pounds of butterfat for the 
lactation and produced 69.6 percent as much milk in the tenth month 
as in the third. On the average these 12 cows produced 59.7 percent 
as much milk in the tenth month ns they did in their month of maxi­
mum ,-ield. Two of the cows (A-42 and E-44) that declined very 
rapidl}' in the late months of their lnctation periods were on pasture 
in the late months of lactation and had conceived 83 and 100 days, 
respectively, after calving. ' 

On ration 1, nIl but 2 of the 12 cows reached their maximum vield 
in the first month of lactation, and those 2 (E-41 and E-43) ren'ched 
their ma:\-imum during the second month. On this rn,tion, the cows 
received no feed but pasturnge during the pasture senson, unless the 
pasture became quite short. Then the pasture was supplemented 
with alfalfa hay. TIns resulted in more rapid declines in yield during 
the pasture seaf:on than was the case when the cows were on the full­
grain ration and on ration 2, when the pastures were supplemented 
with grain throughout the pasture senson. It is often difficult to 
judge just when paf:tures reach the stage of scarcity or of maturity 
in which they must be supplemented with other feeds in order to 
prC\'ent a decline in milk yield by grazing cows. Had the cows on 
ration 1 had access to alfalfa hay throughout the pasture season they 
would undoubtedly have made a much more favorable shO\ving. . 

There were seyen cows that were on pnsture 3 months or more 
during the first 6 months of the lactation period on ration 1. In th(l 
sixth month these cows produced an avernge of 60.6 percent as much 
as they did in the month of their ma:\-imum yield. The five cows 
that ,vere on pasture not more than 2 months during the first 6 
months I)f the lactation were producing an ayernge of 67.5 percent as 

l 
L much in the sixth month ns in the month of ma:\-imnm yield and 

three of the five were producing in excess of 70 percent as much. 
There were four cows that had no more than 1 month of pasturage 
from the fourth to the tenth month of I;ho lactation, inclusive. On 
the average these cows declined from 74.7 percent of their maximum 
monthly yield in the fourth month to 48.4 percent in the tenth month. 
The other eight cows, that had more than 1 month pnsturnge in this 
period, declined on the a,erage from 75.7 percent of their maximum 
monthly yield in the fourth month to 22.7 percent in the tenth month. 
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TABLE 7.-Average daily milk yield per cow, by months, and the relation of each monthly average to the mazimum monthly average 1 ...... 
t-:) 

ON THE FULL·GRAIN RATION . 
~ 

Datil for Indicated month in lactation 

Cow No., and ltoms of compwison , ~ 
First Second Tblrd Fourtb Flftb Slxtb Seveuth Elgbth Ninth Teuth Eleventb Twelftb ~ 

E-25: ~ 
A \'crago dnlly yleld ••..•_.•._•.••••••.•pounds.• 28.1 f8.9 t9.8 !R.4 n.1I 16.S 25.0 24.0 21.8 20.~ 18.3 17.4 
Relutlon to mn,lmum dnlly ylold ......perl'1lnt.. 94.3 91.0 100.0 05.S 01.6 84.0 83.9 SO. 5 73.2 67.4 63.1 58.4 ~ 

E-34: 
A"orngo dully yield ..............___ ... pouuds.. 34.1 32.8 34.9 94.S SI.9 SI.1 SO. 1 30.0 29.0 23.1 14.4 5.8 
Rclntlon to maximum dally yleld____..pcrcent.. 97. i 94.0 100.0 98.S 91.4 9S.1 86.! 86.0 83.1 66.2 41.3 16.6 ~ 

t%jE-38: 
Average dally yleld__ ........ __ ........pounds.. tB.l S4.1 S~.I 29.3 28.3 28.2 28.4 26.8 24.2 223 14.2 ---------- lj
Relation to Illaxlmum dally yluld......perccnt.. 81.0 100.0 9t.B 84.4 81.6 81.3 81.8 77.2 60.7 64.3 40.0 ---....----­ !2lE-40: 

----_____ 00A\'erage dally yleld..___ ....... __ ..__..pouuds.. 81.1 S8.6 85.4 35.8 32.7 35.2 36.0 3,';.2 32.0 26.2 -- -------

Relation to Illnximllm dally yleld......perccnt.. 91.9 100.0 91.9 93.0 84.9 01.4 93.5 01.4 83.1 68.1 "" ---------- ---------- to 

E-41: !"A \'erago dnlly ylolti ............ __ ••____ peunds•• 40.4 45.1 43.1 41.1 59.9 81.1 86.B Sf. 7 f8. 4 25.0 25.1 ----------

HlIlntion to n111.<\mllm dnlly ylold .. ____ porccnt.. 89.6 100.0 95.6 91.1 88.6 83.6 81.6 71.5 6S.0 55.4 55.7 ---------­

E-42; ~ 
A "orago dully yl~ld....................pounds__ 99.7 41.0 45.1 41.4 39.8 38.3 37.0 36.1 36.7 34.0 32.8 ---- ..-----
Relation to maximum dally ylcld.... __ perccnt.. 88.0 95.1 100.0 91.8 88.2 84.0 82.0 80.0 81.4 75.4 72.7 ---------- rn

E-43: 
A\'crago d'lily yleld. ___ • __ ....___ ......PDunds.. 55.9 34.9 35.1 32.7 32. 8 31.1 31.1 30.9 51.S ·~O.I £8.6 _..--------
Rrlatlon to ml1.tlmum dally ylcld__ .._.peroont__ 100.0 97.2 07.8 91.1 91.4 86.6 86.6 86.1 87.1 &'.8 79.7 -------..-- ~ 

E-44: 
Average dally ylcld.. __.... __ • ________.llOunds__ 31.4 30.8 27.9 24.6 23.9 23.0 22.4 f2.S 19.5 11.9 ---------- ---------- ~ 
Uolntloll to mnxlmum dally ylcld. ___ .. llereent.. 100.0 98.1 SS.!l 78.3 76.1 73.2 71.3 71.0 61.5 ,"'.9 ---------- ... -------­

E-45: 
A \'orage daily yleld•••• _______ •___ •___ .IIOUlllls.. 32.6 37.0 35.5 35.1 33.0 32.6 au M.O st. 7 t8.6 n.8 26.3 ~ 
Hdutfon to mlUlmum dally yleld. ____ .peroont__ 88.1 10()'0 05.9 94.9 91.6 88.1 91•./ 89.! 88.4 77.S 15.1 71.1 

E-I6: 
Average dally ylold......___________...pounds.. 45.5 45.2 41.3 39.0 34.2 33.0 8S.! SS.I !9.4 11.6 !5.7 ---------- ~ 
Relation to mlUlmum dally Yleld...._.perccnt.. 100.0 09.3 00.8 83.5 76.3 72.5 15.0 70.8 64.6 60.7 56.5 ---------... ~ A-I2: 
Average dally ylcld__________......__ ••PDUlllls •• 49.6 46.6 40.8 ~6. 3 3.1.4 31.1 f8.6 tl.0 10.1 t.6 --_ .. ------ --------- ... 
Uclatlon to maximum tlnlly yleld .. __ •• pcrccnt •• 100.0 94.0 82.3 73.2 67.3 62.7 57.1 41.5 to. 4 6.1 ---------- ---------­

W-201: ~ 
Avernge dllily yield ...................Ilollllds__ 39.8 40.4 S9.8 31.8 90.6 £8.1 fT. 1 26.9 24.4 22.6 20.9 ----------

Relation to Illl1.thnUIll dally ylchl __ ... percent. 98.5 100.0 98.6 78.7. 16.7 71.0 61.1 86.6 60.4 55.9 51.7 ---------­------ ~ 

36.9 38.2 36.7 34.1 32.4 31.4 30.8 29.3 26.6 22.8 ----------Average {pounds •• ---------­------------- ---- --- .. -- .. --....... percent ... 96.0 100.0 I 96.1 99.3 84.S 82.2 SO. 6 76.7 69.6' 59.7 ---------- ---------­

). r: 



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

----------

---

----------

~ ,. ) 

ON R .... TION 1 

E-25:
A vorage daily yl\·ld. _____ •• ____ •_______ poundB__ 37.5 37.1 34.1 29.7 25.6 20.. 7 19.5 17.7 17.1 16.3 16.0 14-8 
Relation to 1118,IIIIUIII dally ylcld. ____ .pcrccnt._ 100.0 08.0 00.9 79.2 68.3 55.2 62.0 47.2 46.6 43.5 41.7 39.5 

E-34: ~ Average dnlly yleld _____ •__ ......_. ____ pounds _ 48.P 48.t ~O.t 56.0 33.8 31.5 20.7 19.9 19.4 IS .• ~ 13.0 6.'

Relation to 1118.~llIIulII dally yleld •••_•• Jlcrccnt .. 100.0 98.6 8t.! 73.6 69.1 64.4 42.3 40.7 39.7 37.8 26.6 10.8 


E-3M: ~ 
Avcrngo dally ylelll.._....._._. ______..pollnds .. SO. 9 17.4 tt.9 to. 9 19.3 18. 7 13.5 12.4 II 1 11.1 11.3 ---- ... -----
Relatlon to maxllllum dally yleld..._.. llert...nt.. 100.0 88.1 14.1 61.6 62.5 60.5 43.7 40.1 35.9 35.9 36.6 ----------

E-IO; ~ 
Avern~e dally yleld......__ ...._____... llOllnds._ S4.8 30.1 11.7 27.3 29.8 22.8 23.9 24.3 26.0 26.6 ---------- ---- ... - ...._- r::1 
Relation to mnxlmum dally ylcltl. ____ .p"rt:ent.. 100.0 SG.6 iB.4 85.6 6.~.6 68.7 60.8 74.7 76.46t'4 --- ..------ ---- ...----­

£-41: ~ 
A vlImgc dnlly ylold ,_,,_,______________ llOtlnds .. 38.5 4/•0 S6.S 31.1 tr.! 34.6 29.6 23.2 18. 7 16.1 ---_... _-_ .... c::30·4 
Halation to UlllIlmulII lInlly yklll ..___ .Jlt'recnt .. 93.9 100.0 96.1 S8.0 76.1 65.5 84.1 72. 2 56. 6 45.6 39.3 ---_..----- 1-3 

E-42: 1-3 
AVerage dnily ylold ...___ •____ ....__ • __ llounds._ 40.3 36.4 35.0 31.7 29.2 30.1 !9.! n.9 15.6 to.D 17.5 ---- ..-----
Relation to maxllllum dally ylclll.. ____ pcrcent._ 100.0 00.3 86.8 78. 7 72.5 14.:" 11.5 69.! 63.6 51.9 4.~.4 -------.._­ ~ E-43: o __________ .... vemge l~n\ly yield...... .)lound5.. 35.8 37.0 34.5 31. 2 SI.l 3JH 19.5 14.1 11.1<0 ..... _____ o __________ ---------.. l=3Ullilltion to IIInxlmulII d811y yltlltl. ... __ POrtX",t __ 06.8 100.0 03.2 84.3 8~.1 87.0 19.7 66.1 30.0 ---------­

E-44: o __________Average dnlly yield ................. pounds.. 30.6 36.1 33.6 30.2 26.8 £8.0 t7.1 tl.8 11.1 
 o __________ ---------­_w ________Uelntlon to 1lI1l,11lIUIlI dally yl~ltl ..• __ .perccnt_. l()(l.O 91.2 84.8 76.3 07.7 70.7 68.4 55.1 IS. 0 
E-45: ~ 

.... ,·"ruga Ilnlly yloltl. __ ..... __ ••. _______ pounds.. 32.8 28.5 22.8 Is' 8 17.0 15.9 )3.9 15.9 7.640·4 34. 0 ---- ...----- c:: 
Holntlon to 1118.\lmum dally yleld ..____ percent.. 100.0 84· 11 81.2 70.5 56.4 46.5 42.1 39.4 S~·4 34-4 IS.8 ----... ----..

E-46: ~ 
.\ "crage dnlly yleld ....________________ pountls._ 43.0 39,4 37.3 st. 1 tB.O 11.6 19.4 10.2 11.0 0.1 2.1 ---------- 8Relation to ma~lmum dally yleld______perccnt__ 100.0 89.7 86.0 7~.5 63.8 4li.! 44.2 36.9 25.1 13.9 4.8 ---_..... _--.. 

A-42: ~ 
A "crago dnily yloJd. _____ ._.. __________ pountls__ 45.2 28.6 29.6 21.0 27.7 26.6 £6.! !l.! 15.6 6.9 
Relation to maximum dnlly ylcld_____ .percent.. 100.0 63.3 65.6 59.7 61.3 58.8 58. a 46.9 54.S 15.5 ---------- --------_... ~ W-20I: 
.""·omgc tlally ylllhl ....... ___ ..... __ pound~._ 49.7 49.1 4t.6 S6.8 SS·4 31.4 30.5 21.6 16.6 -10.2 4.7 ---------- r::1
Hellltion to maxlmullI dnlly ylelt!.. Jlcrt'\!nt._ 100.0 08.8 &5.7 74-0 61.! 63.2 61.4 43.5 33.4 20.5 9.5 ---------- e; 

.... '·orngll________________ •______ ------{~~~~t 40.5 37.0 33.6 30.6 28.2 ').5.8 24.3 21.1 16.8 12.4 ---------- ---------­
100.0 91.4 83.0 75.0 69.0 dJ.7 60.0 52.1 41.5 3U.6 ---------- ---_ .. ----- ~ 

_. _. o o
I FIgures In Italics an! tor months when cows were In pasture. (Pasture season extended trom May 1 to Oct. 1.) ::a 
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'" 



.....TABLE 7.-Averoge daily milk yield per cow, by montha, and the relation oj each monthly average to the maximum monthly average-Contd. 
~ 

ON RATION 2 

1-3 
Dat!> for Indicated month In lactation t:l a 

Cow No., and Items 01 comparison p:j 
First Second 1 Third 1 Fourth 1 Fifth Sixth 1 Seveuth 1 Eighth 1 Ninth Tenth IEleventh 1 Twelfth !2l------___________1___1___1___1___1----1______ _________,••--- .... 

1 1 1 1 

E-25: ~ 
Average dllily yleld ....................pounds•• 40.4 S8.-I Sp $S.O 18.0 n.4 22.6 18.5 16.0 12.7 9.9 6.4 
Relation to maximum dally yleld ...__ .percent.• 100.0 96.0 86.0 70.! 71.5 67.8 55.9 45.8 30.6 31.• 24.5 15.8 til 

E-34: 
Average dally y!eld ................... pounds •. 49.$ 40.0 46.2 40.5 35.3 34.3 32.7 30.3 !O.O n.s 18.7 6.8 
Ucllltion to ma.xlmum dally yleld......percent.. 98.8 10tl.O 92.6 81.2 70.7 68.7 65.5 66.7 68.1 6-1.7 S8.6 11.6 

E-3S: E 
Average daily y\eld....................pouuds.. .1.6 35.2 SB.O !b. 0 !5.1 It.S !I.S 10.3 18.3 16.1 Ij
Rellltion to maximum dally yleld......percent.. 100.0 84.6 70.1 69.7 6O.S 6$.8 51.B 46.4 44.0 38.7 

E-40: !2l 
Average daily yield...................potlllds.. 52.8 ~5 39.3 39.3 30.5 33.2 UO fS. ~ 1$.7 16.0 ....,
Uelatlon to maximum daily ylehL .....percent•• 100.0 84.3 7... 74.4 57.8 62.0 80.8 6S.S ~.O S8.-I 

t<>E-41: 
~ _ 21.5 

U~llItion to mILdmum dally yield ......percent•• 100.0 86.7 77.1 73.0 68.7 63.7 53.7 45. 2 30.6 , 37.9 89.7 
E-42: 

Av~rnge dally ylcId ....................pounds.. 58.8 ~8.7 ~.8 42.0 30.0 36.2 30.5 26.7 22.5 It 8 


~ A "crago II lilly ylold .....................pounds.. 46.4 44.8 U.l 39.9 38.2 38.3 35.2 SB.l $4.1 £7.0 eo.! 

n~llItion to maximum dally yield...... percent-. 100.0 00.6 88.6 86.0 82.3 82.5 75.6 77.8 7-1.8 60.1 48.5 
 rnE-I3: 
Average daily yield....................pollllds .. 41.4 «.8 44.8 42.1 S8.0 54-! 81.7 to. 7 U.O 20.7 9.2 

Relation to maximum dally yield......percent.. 92.0 100.0 100.0 0•. 0 88.8 78.$ 7$.0 66.S 67.8 411.2 20.5 
 ~ 

~4: 
A "erage daily yield....................pounds.. 51.8 50.1 41.2 37.1 M.6 n.4 !5.0 ".S to.'! 18.7 
Relation to mllxlmum daily yleld......percent.. 100.0 00.7 79.5 71.6 B.p 6!.0 48.$ ~5.0 ~.O 36.1 ~ 

E-l5: oAvcrugo dally yield ...................pollnds.. 47.3 45.0 43.2 40.0 SO.S $~.1 n.s 16.0 12.1 8.9 7.0 
 "":IU"llItion to nlllxlmum dldly yleld ...... llen:cnt.. 100.0 97.0 91.3 S6.6 M.l 71.1 67.7 S5.7 ~1.6 18.8 14.8 
E-lG: 

A veruge dally yield....................Ilounds.. 65.7 68.0 ~.5 80.$ S8.8 SI.8 27.5 22.9 17.8 14.2 12.3 1:; 
Rellltion to maximum dally yleld......perccnt.. 100.0 SO. 7 67.7 50.8 58.0 48. 1 41.0 34.9 !:-7.1 21.6 18.7 

A-I2: ~ 
A verage dally yleld....................PDllnds•• 50.0 48.9 47.8 «.6 38.5 ~.I -10.8 SS.O tt.O U.S a 
Reilltion to ma.ximum dally yleld ......perccnt.. 100.0 00.1 93.9 87.6 75.6 70.0 SO.!! 68.0 ¥.O tS.O 

W-201: 
Al'erugodlllly ~1eld ..........._____....pounds.. 68.8 6~.S I 60.7 -18.$ 47.5 44.2 38.. 34.6 35.21 31.8 29.5 ......__.. ~ 

1nellltiontomllxlmUmdallyyleld....__percent.. ·~~I~~~~~~~~~==== 
A"crago {POundS.. 50.3 46.5 42.5 30.6 36.0 33.6 30.6 26.6 23.21 19.1 .......... \..--...... ~ 


............................ percent.. 100.0 92.4 84.5 7B.7 71.6 66.8 60.6 52.9 46.1 38.0 .................... 

i 
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ON RA1'ION 3 

E-25: 
,.vemgn dally yleld •• __ •••• _••• _••••••_pounds._ 34.0 30.2 20.0 25.1 22.8 U.B fl.9 fl. " 17.7 15.6 13.8 12. o 
Relation to maximum dailY yleld._ ••••perccnt_. 100.0 88.8 70.1 73.8 07. I 87.1 64.4 61.9 6t.l 46. 9 40.6 3D. 3 

E-34:
Avcmge dally yleld ___ .......____ •_____pounds __ 42.4 35.2 31.0 20.4 27.2 1!J.6 19.6 1!.5 10.6 10.0 4. 8 ~ 
ti' 6
Relation to maximum dally yleld ___ • __ I>Crccnt__ 100.0 84.0 74.0 70.2 64.0 70.6 6 .6 46.6 f!J.B t6.1 23.6 lL 3 ~ 

E-38: ~ 
A"crago dailY yield. ____ • __ •___ •__._._.pouuds __ 33.7 30.5 26.8 f6.6 16.1 f1.9 lB.! IS.S 0.6 0 ...,-------- ---------
Relation to maximum dally yleld.___ ._perccnt__ 100.0 00.5 70.5 76.0 7.p 66.0 54.0 S9.6 10.6 0 ---------- ------ ..-.. 

E-40: 
Average daily yield..... _........_. __._pounds•• 46.3 40.3 3D. 3 35.3 a.J.2 96.0 SO.t 14.4 16.S 11.6 -------- .. - --------- ~ 

Relation to maximum dally yleld .••• _.perccnt .. 100.0 87.0 78.4 74. I 78.2 76.6 66.1 5t.7 S6.! t7.0 ---------- .------_.. 

E-41: bi 
Average dally yleld .... ____ .•••• ___•__ pounds .• 42..3 36.0 30.5 ~,.I 40.6 S5.1 89.6 f7.5 28.3 20.0 22.0 --------- c:: 
Relatlun to maximum dailY yleld .._••• perccnt .• 100.0 87.2 03.4 9.5 96.0 M.f 70.0 66.0 60.9 68.6 03.4 --------­

E-I2: ~ 
Average dally yleld ............. _. __ •• _pounus .• 42.8 30.4 30.4 34.4 32.6 30.1 8O.B t7.0 ff.4 17.9 IS.B --------- t:<l 


!;tjRolatlon to maxlmulll dally ylcld......I>Crccnt._ 100.0 92.1 85.0 SO.4 76.2 70.3 71.0 M.l 5f.S 41.B SI.I ----..-..-. 
E-13: ~ 

A "cmge dally yield ................___ .pountls .. 36. I 3D. 2 33.3 33.4 S4.0 Sl.6 IB 7 ta.B fO.1 14. 5 9.5 -------.... 
 ~ Relation to maximum dally yleld .•• ___ perC\'nt .. 100.0 97.6 92.2 02.5 94.1 87.6 70.6 65.0 66.0 40.2 26.3 ------ .. _­
E-I4: 

Avcrage dally yleld ......_._...........pounds.• 37.6 31.0 26.5 25. I 25.0 16.1 it. 0 13.6 5.1 0 ---------. --------- ;g
Relation to maximum dally ylelu .. __ .. )lerccnt.. 100.0 82.4 70.5 60.8 60.5 66.8 5B.5 S6.1 13.6 0 ---------- --------- o 

E-I5: I:'
A vcrage dally yleld__•• __ •••••• _••__ ...poundB •• 31.8 .40.9 S8.1 31.6 t8.1 24.7 20.0 16.4 14. 3 13.3 11.3 7. 3 c::
Relation to maximum dally yleld._ ....percent._ 9!.~ 100.0 OS. I 19.7 68.7 60.4 51.1 40.1 35. 0 32. 5 27.6 17. 8 

E-I6: ~ 
Average dailY ylcld ...... _........._. __ pounds.. 42.6 39.3 34.9 33.1 36.7 SI.O 16.9 14.~ 21.8 18.2 -------_.. .....
3~'i
Relation to maximum dally yield___._.peroont.. 100.0 O'l.3 81.9 77.7 B5.0 81). 71.8 fIS.l 67.3 51.2 42. 7 -------_.. o 

,\-12: 2l 
Average daHy yleld. ___ ._ •• _.... _......pounds._ 42.3 35.9 <13.4 31.4 34.S fB.O 11.S 16.1 10.3 2.1 ---------- ---------

Relation to maximum daily yleld ...... perccnt.. 100.0 84.11 79. 0 B8.4 81.1 66.t 50.4 38.1 24.3 5.0 ---------- --------­ bi 

;<:W-201: 
A ,"crage dlllly yh,ld __ ...._. " ........pouuds • -IB.t -10.3 SS.6 36.5 33.7 31.0 27.3 24.3 23.0 19.0 ... -------- t:Helatlon to ulllxlmulll dally yield •.... PCfl'Cut _ 100.0 491. 

t'i 87.1 71.6 70.0 72. \) fi7.1 50.1 52.0 40.8 41.l --------­------------------ ~ 
40.3 36.4 33.0 32. 3 31. 6 20.3 25.8 21.4 10.0 13.4 ---------- ---------A vcr age. - .-•••••-- •• - ••---.-- •• ---.n~~~,(~~·· 100.0 90.3 83.4 SO. 1 78.·1 72. 7 64.0 63.1 41.9 33.2 ~ 

a 
I Figures In Italles arc for months when cows were on Jlasture. (Pasture season extended frolll May 1 to Oct. I.) o 
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On ration 2, all but 2 of the 12 cows reached their mo.ximum yield 
in the first month of lactation, and those 2 reached their maximum 
in the second month. 

On ration 3, 1 cow l"enched her maximum yield in the second month 
of the lactation period and the other 11 in the first month. 

There was not as grettt a difference in the average daily milk yield 
between the individual cows, when they were on the full-grain ration 
and on rations 1 and 3, as there normally would have been if all the 
cows had been mature when they were on these rations or if the 
yields had been calculated to a mature-age basis. The ages of the 
cows when starting their lactations on the various rations are shown 
in table 3. While the daily milk yields shown in table 7 are hardly 
comparable, the percentages of maximum yield (as a measure of the 
persistency on the differen l" rations) are probably more accurate 
tllirn they would be if based on yields that had been cal('ulated to 
maturity. 

In the third month of lactation, the average daily yield (e:..-prcssed 
as a percentage of the maximum monthly yield) was 96.1 percent for 
the full-grain ration, 83.0 percent for ratIOn I, 84.5 percent for ration 
2, and 83.4 percent for ration 3. The percentages for the third month 
and for the preceding months are very uniform for rations I, 2, and 3. 
In the sixth month of lactation the percentages were as follows, in 
the order given above, 82.2, 63.7, 66.8, and 72.7. At this point in 
the lactation period the cows were holding up better on ration 3 than 
on either ra~ion 2 or ration 1. In the tenth month of lactation the 
percentages were 59.7, 30.6, 38.0, and 33.2. During the ninth and 
tenth months the cows declined more rapidly on mtions 1 and 3 than 
they did on ration 2, and, of course, on the full-grain ration they 
showed a much slower rate of decline than when they were on any of 
the other three mtions. In view of the marked superioritv or" the 
full-grain ration in maintaining the persistency of the co·ws it is 
rather surprising that there was not a greater difference in th('ir 
persistency on ration 2 (in which barley grain was fed) and on rations 
1 and 3, in which no grain was fed. 

The cows had some advantage in maintaining persistency on the 
full-grain ration because they were younger at the time they were 
fed this ration, most of them being in their first lactation period, but 
they also were at some disad,·antage in that 3 of the 12 were due to 
freshen again within 2 months after completing 10 months of lacta­
tion. On ration I, 3 of the 12 cows were due to freshen in from 2 to 
2% months after completing 10 months of lactation; only 1 cow on 
ration 2 was due to freshen 2 to 2X months after completing 10 months 
of lactation, and 4 cows on ration 3 were due to freshen in from 2 to 
2X months. In mfl"Y, though not all cases, these cows that were 
due to freshen early were less persistent than the other cows, par­
ticularly 1 cow on the full-grain ration, all 3 cows on ration 1, and 
2 cows on ration 3. 

Pasturing the cows was an important factor in causing- a more rapid 
decline 1Il the yield on the all-roughage rations. The reason was 
brought out in discussing ration 1 (p. 15). A comparison of the 
declines in milk yield on CllCh ration by all cows that were on pasture 
5 consecutive months shows the following fncts: On the full-grain 
rntioll the t1verage duily yield by 7 cows (expressed as a percentage 
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of the highest monthly yield) was 86.6 percent for the first month on 
pasture and 61.7 percent for the fifth month on pasture, or a decline 
of 24.9 points; on ration 2, the iLverage daily yield for S cows was 
79.0 percent for the first month on pasture and 41.2 percent for the 
fifth month, or a decline of 37.8 points; on ration 1, the avernge dailv 
yield for 7 cows for the first month on pasture was 82.4 percent and. 
for the fifth month 37.8 percent, or a decline of 44.6 points, and for 
11 cows OD. ration 3 the average for the first month was 80.69 percent 
and for the fifth month 41.34 percent, a decline of 39.35 points. 
Thus the decline while the cows were on pasture was least on the full­
grain ration and greatest on ration 1. 

WEIGHTS OF COWS ON DIFFERENT RATIONS 

The weight data for the cows when they were on mtions 1, 2, and 
3 are given in table 8. The before-calving and after-calviug weights 
were not obtained when the cows were on the full..grain ration; the 
weight data for that mtion are therefore not entirely comparable 
with the other rations and for that reason are omitted. The data 
in table 8 include the weights of the cows immedintely before and 
soon after calving, weights by months throughout the lactation 
periods, tJ.1e net ~ain or loss i~ weight, and the iwerage weight for 
the lactatIOn penoel. A fractlOnal month longer than 15 days, or 
the first whole calendar month, is used as the first month of the 
lactation period. Table 8 also shows the months during the lacta­
tion p('riod when the cows were on pasture. 

The cows were fed ground barley during the dry period preceding 
their start on ration 2. During the dry period preceding their stnrt 
on rations 1 and 3, however, they received no grain. This probably 
acc~mnts for their heavier after-calving weight when they started on 
ratIOn 2. 

The average weights, and gains and losses in weight, of these 12 
cows during their lactation periods on rations 1, 2, and 3 were remark­
ably uniform. During the first month of lactation the cows lost an 
average of 104, 105, and 105 pounds on rations 1, 2, and 3, respec­
tively; during the second month they lost an average of 17, 14, and 15 
pounds, respectively; and during the third month they gained an 
average of 6 pounds on ration 1, lost an average of 4 pounus on ration 2, 
and gained an average of 2 pounds on ration 3. Up to and including 
the tenth month, they had made an average net gain of 10 pounds on 
ration 1, an average loss of 19 pounds on ration 2, and an average g-nin 
of 34 pounds on ration 3. They were mah.-ing somewhat gretHel' 
gains from the sixth to the tenth months inclusive, on ration 3 (the 
ration that contained corn silage) than on the other two. 

At the end of the tenth month the average weight of th(· cows on the 
threC' rations was 137 pounds less than the precalving weight. Thev 
had gained 44 pounds during the tenth month, however, and could b'C' 
expected to gain faster when they were dry and more advanced in 
pregnancy. Since they still had an average of 4 mt,nths before calving 
again there seems little question but that they regained their pre­
calving weights on the respective rations. 

185721°--4()--S l 



TABLE S.-Average weight, and the gain or loss by each cow, during the laclation period on each ration I 	 I-' 
00 

ON RA1'ION 1 

~ 
Wl,ighlnl end of ill<lirlltcd month of illclllllon Onln <+) Avcrn~c 

or loss weight @ 
Cow No. t2l~~;,~:~t I'~;~:~~It I I I I I I I I I I ~:;;i)gl~ ~~rl~~. 	 .... 

calving c"h' lDe First Seconr! '(,hlrd Fourth 
II [,'11th Slxlh Sovollih Eighth Ninth 'l'cnth E10venth 'l'wclflh f':-c~~:lo~ :l~~\~3 	 a 

~ -------1---1---1---------------.------1--------.----------- ­
toPound! l'ofl1ld. POfmda POfl1ld, Poun.1.' PflIlllds Poullds Pou7II1., 1'011 lid. Poltnds Pounds Pounds Pounds Pound. Pound! Pound, 

.:-2S ......_____ ...... 1,S37 1,6~1 1,556 I.M8 1.491 I.SH 1.sr.2 1,5:10 1.·1\1\1 1,512 I.SI3 1.5-10 1,679 1,6~7 -4 1.511 
I~-a~ ..______________ 1.~13 1.218 l,tts 1.173 1,159 l.joB 1.180 1,207 1.2J.t 1,158 1,18:1 1,217 1.27:1 1,303 +1l5 1,100 
g-aS ...___.._______ .. I,MIl 1,40a I,S31 1.339 1,,117 1,.~51 1,:15S 1.41),1 l,aDa 1.40fl 1,422 1.427 1,4:10 +27 1,3S~ 
1(-10 •_____._._. ___... 1,4001,215 1,IsB I, JOS /, 13ry I, ~~18 1,197 1.220 1,23:1 1.21a 1,267 I, 2.~3 ._........ .......... +:l:! I, lOS ~ 
g-II ..............___ 1,52.'i 1.403 1.2!l1l 1,3117 1,.~S5 1,!.?R 1.3/7 1,350 1,:lR5 1,373 1,4W 1,459 1,497 ...__ .... __ +34 1,3114 .... 
E-I!! ... __ .._________ 1,718 I,mo 1.431 l.a02 1.·12.; 1.·122 1,442 1,4S4 1,641 1.561 1,567 1.613 1,(\55 _..__ ...._ +45 1.494 ~,,-1'1 ......__ .._______ 1,56~ 1.~S2 1,385 1.372 l.a7:1 1,277 1,.~O:j 1,3.'16 1,.~8e 1.416 1.477 1.51S 1•.140 ..________ +07 1.392 
E-·II __ .. __ ..... ______ 1.623 1.435 1.33~ l.a03 1.~13 1.:1l4 1.311 1,3~! 1,35~ 1.~89 1,447 1.481 ...... _____ ,,,._ +IG 1.316 -1 

E-15 ••• _________ •__ .. 1,457 1,342 1. ~66 1. tto 1,211 I, 1I~1 1,21fi 1.212 I, 18:! 1. 194 I. e/~ I, e77 I, .'04 1,335 -7 1.7.15 t'" 
~:-IG ... __ .__________ 1.555 1.355 1.2'.!.~ l,t,~7 l.t~1 1••~/.1 I.IM 1,.'•.9 1.:1l1 1,388 1,4M 1,47., 1,402 __________ +137 1.:!21i .... 
.\··12 _ ______________ 1,64S 11.49R 1.242 1.283 1,2:19 I. 2M; 1.252 l.zg'III""~9 I ..~q~ 1,454 1.476 .... __ ...___ .. _._ -22 I,~II 
1\' :!Ol ....___ ••• _____ ~~.~~!...~~ 1,'199 ......::::.:.._1.:!5tl ~~~_~~~ 1,:18U ~ __ l,47-I -===~::'==--:. ~ 

Avcnlgo ______ 1,570 1,42'1 1.:118 1.301 1.:307 1.300 1,312 1,:140 1,311 1,3011 1.401 1,432 ____ ..... _______ .. +46 1,347 rn 
t::ION nA~'ION 2 t<j 

E-2.'i ._.______ • ____• __ _ 	 ~ 1.795 l.n70 1.533 1,604 1••;9.1 1.571 1",67 1,54; 1•.170 I.n:ll 1,1;02 I,G2~ 1.r.r,·j 1,7fIQ +38 I,GG2
E-34 .....________... _ 1.512 1.:1-12 I,tl.' 1,~'fiO 1.270 I,ZlIl 1.2(11) 1.:!In 1.200 1.213 l,f[j() 1.850 1,4.!f I ••n +131 1,282F.-3S. _. ___________... _ 1.90S I.TJS 1.:;97 1.51i8 1.488 I,SUI l.oCO 1.6·e7 1••;49 1.51!) 1.5:\5 1,51:\ 1.5i2 -lli3 1.552F.-IO _________ •__ ... .. 	 ~ 1.5i13 I. 4ft! 1,378 1,317 1.:100 1.313 1.287 1,:lIlI l.i74 1.lm 1.·~48 1.l48 ...••______... -0 1,331
F.-II ...___________ .• _ 1.fi-l5 I,M2 1,47.' 1.416 1.4!4 1,-IIi" 1,419 1.517 1.554 1.51i7 1.470 I,.",:) 1.641 ._____ •.•. -41 1,492 :.­E-I2 .•••___ •____ ....._ I.G23 1.519 1.470 1.450 1,411-1 1,487 1.480 1.4~n 1.502 l,rose I,S5e l.flIl4 1.6SI ___ • ____ .. +132 1.506 
~:-43_ ..._.._______... . 1,637 1.f>I)j 1,481 1.·12\1 1,423 1.352 1.4ff 1.4fO 1.4Q8 1.4111 1•.1I! 1.520 1,560 __________ +53 1.438 
g-l~ _______________ __ 

I. tHO 1,5201 1,3i3 l,aG9 1,347 1,:15" 1.401 1.415 1,41JO 1.40.j 1.41/ 1.·179 __ .... _..... _... -41 1.398
F.-45....____________ __ 1.1\38 1.3nl 1,2\16 1.200 1.247 l,t80 l.tS6 I.S;~ 1..~44 1•.'148 1.3119 1.42:1 1.410 1,510 +149 1,344 ~ 
E-4fi ... ____________ • _. 	 qi.580 1.447 1,249 1••'10 J••'.~f 1••'11 1,3.'9 I, S09 I. 3~O I. 40~ I, :l7fi 1.375 1.4a3 .___ _____ -14 1,348A--12__ . ____________ ... 1.1!'S I.IHO 1.314 I,!!(;n 1.31)0 1,272 1.25(1 1.2\\7 1.3.10 1,870 1.1,14 1••158 _...... •_______ .. -01 1,32';
W-20I •• _____ •__ ..... 1.57& 1,403 1,41~ 1.81J7 1.406 1,418 1.42U 1,407 1.-141 1.-I1R 1.-IS2 1.r.I0 1.510 • _____ ... +11)7 1.428 ~ 

Avcnlgo ...... i'1;-6481---W;l;;· --1:4-021.3s8 ~I "'1:3u1-I:;iD.lI J;41)7- 1.422 -1-.43:1 ~~I. 4SB === ~~--1.-4~ ~ 1 

'­

http:1:3u1-I:;iD.lI


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

ON RATION 3 

B-2&._________________ 1,865 I,m I 1,603 l,ti98 l,tiOS 1,62.~ 1,632 1,605 1,60~ 1,614 1,687 1,689 1,701i 1,748 +71 l,t13S
E-34.._________________ 1,1i87 1,3119 1,~ 1,181 1,188 1,181 1,120 1,181 1,!14 I,B18 1,151 1,185 1,401 1,416 +77 !,Z7 
B-38_________________ I,I!& 1,550 1,427 1,433 1,4ti2 1,4.18 1,~6" 1,615 1,644 1,651 1,003 1,662 1,677 +127 l,ti23 
B-40__________________ 1,650 1,495 1,381 1,341 1,362 1,368 1,325 I,S34 l,h09 1,871 1,406 1,446 _________'- -49 1,336 
E-4L_________________ 1,Ii03 1,401i I, 251 I, 264 I, 2.~ I, B86 1,171 I, f41 1, t~6 1,160 I, 308 1,356 1,307 -8 I, 280 
B-42-_________________ 1,679 1,Ii6O 1,4M 1,443 1,448 1,447 1,453 1,411 1,499 1,540 1,568 1,616 1,640 +80 1,495 
B-43__________________ 1,1i33 1,409 1,346 1,325 1,322 1,308 1,343 1,34/ 1,369 1,405 1,408 1,497 1,527 __________ +118 1,368 ~ 
B-4'-_________________ 1,M3 1,427 I,321i 1,311i 1,342 1,341 1,353 1,386 1,417 1,463 1,5011 1,614 _______________----- +87 1,383 
B-4S__________________ 1,S29 1,234 1,131 1,/86 1,169 1,/54 1,188 1,196 1,197 1,191i 1,221 1,274 1,306 1,314 +80 1,~
E-4G_________________ 1,431i 1,240 1,143 1,100 1,133 1,116 1,189 ,1,193 1,173 1,10.' 1,!46 1,299 1,360 .__________ +120 1,195 
A-42-_________________ 1,680 1,478 1,2lil 1,241 1,212 1,91$ 1,~(J1 [.·'It 1,357 1,399 1,403 1,609 __________ 1__________ +131 1,346 ~ 
W-20L_______________ 1,1i24 1,400 1,398 1,$15 1,351 1,351 1,337 1,361 1,393 1,375 1,378 1,430 1,451 __________ +61 1,378 

1---1---11--'---1-----------------------------------­
Avlll'1lle________ I, &.'15 1,437 1,332 1,317 1,319 1,329 1,331 1,340 1,359 1,381 1,418 1,471 __________ __________ +74 1,367 

I Figures In Italics are for months when cows were on pasture. (Pasture season extended rrom May 1 to Oct. 1.) i 
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TABLE n.-Total feed consumption per cow and the numbC!' of days of pasture with each ratim, Nl 
o 

Full'gmln mtlon 

OowNo. 
Atfallll Oorn Pasture Ornln 

hny silllgo mixture 

---­----
Pounds Pound. DoV' Pounds

B-25 •__________________• __ 5,·169 ,1,185 150 2,284 
g 31 ..___• __ ._••__••__• ____ 11,179 0 143 2..117 g. 3S ... ___________________ • 5,2\13 6,416 07 2,155
E-II) .• __ • __ ••__________.._ oj 0')') 5528 80 2,406
E--I\ ... _________ • ____ • __ • __ 3: 750 0: 285 138 2.902 
l~ ..·12 "' .......______________ • 5,275 5,0·16 112 ;,~~E ..13 ______________________ 4,7!H 5,80:1 103 -, ' E-I·1. .. ____________________ 3, ;21 5,U20 70 1,839
" ··15 ... __________________ ._ 3,915 5,002 138 2,705
E..lli. ._____________________ 3,1121 4,903 138 2,815
A··12 • ___ • _______________• 5,2\13 0,375 113 1,802 
\\'·201 _ ' ______" __ ' __"". 4,007 0 153 1,740 ---­---­----

Avorllgo. ____ ••__ .... 4,084 4,787 120.3 2,388 

1 pound of 
grain fed 
per milk 
yield of­

POlln11.l 
4.00 
4.30 
4.14 
4.37 
4.12 
4.32 
4.16 
3.81 
4.25 
4.10 
5.35 
5.62 

4.38 

Ration 1 Rntlon 2 

Allalla Pasture AIIIIIIII Pllsturo Ground 
hay hay barley 

--­---­----
Pounds naV' Pounds naV' Pound. 

5,252 150 a,610 173 1,237 
7,905 147 7,9701 )44 2,037 
7,774 107 4,005 173 1,226 
8,69:1 08 8,415 )10 1,020 
7,801 J.lO 7,075 127 2,241 
7.5i5 148 0,057 112 2,062 
6,675 146 5,009 173 1,813 
6,412 123 3,850 In 1,502 
0,007 154 6,307' 148 1,607 
0,001 110 5,567 173 1,727 
0,335 123 6,444 146 2.031 
6,304 1311 7,788 133 2,289 

---­---­---­
7, :lOS 135.3 6,3·15 148.8 1,818 

1 pound of 
grnlll fcd 
per milk 
ylehlof-

Pounds 
6.86 
6,08 
6.03 
0.57 
5.51 
5.01 
5.7, 
5.01 
6.61 
6.37 
5.59 
0.18 

6.10 

Alfalfn 
hay 

Pounds 
3,373 
2,876 
4,673 
4,$04 
5,626 
5, \ll 
4,922 
3,556 
6,120 
5,032 
3,2\10 
4,296 

4,.300 

Ration 3 

Oom 
silage 

----
Pound. 

11.870 
0,825 

10,245 
8,860 
8,727 

10,361 
8,665 
7,342 
8,417 
7,001 
7,950 
{},358 

0,052 

Pasture 

---­
naV' 

146 
173 
146 
161 
153 
156 
153 
130 
148 
153 
173 
126 

---­
151.5 
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!2l .... 
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FEED CONSUMPTION 

Table 9 shows the total consumption of the various feeds and the 
number of days of pasture per cow for each of the four rations. 

Because of the fact that the cows on all of these rations were on 
pasture from 4 to 5 months of the year, and that they received only a 
limited amount of supplemental feed while on pasture (other than the 
grain fed in the full-grain ration and ration 2), a separate analysis 
of the requirements and consumption of digestible nutrients w~1,s made 
for the pasture season and for the nonpasture or winter season. 

WINTER SEASON 

Table 10 shows the quantity of nutrients required (for maintenance 
and production) and the quantity consumed by the 12 cows during 
the period when they were not on pasture, for rations 1, 2, and 3. 

Wllen they were on alfalfa hay alone (ration 1) the 12 cows had 
an llvernge daily consumption of 34.8 pounds of hay. The average 
ranged from 23.1 pounds for E-25 , the lightest consumer, to 45.8 
pounds per day for A-42. The daily consumption of alfalfa hay in 
tills experiment was not as great as in the oxperiment 7 in willch 15 
cows that were fed on alfalfa hay alone throughout 24 lactation 
periods consumed an average of 39.3 pounds per day. One of the 15 
cows averaged 47 pounds per day, and several averaged over 44 
pounds, throughout the year. 

One reason for the lower consumption of hay in the present experi­
ment is that these cows were fed in such manner as to cause them 
to consume practically all the hay offered, less than 2 percent b<>ing 
refused. In the I5-cow experiment there was a refusal of 15 per· 
cent. In other words, the 15 cows were fed enough hay so they could 
refuse the less pnlntable parts. \Yhether this would account for the 
13 percent greater consumption is questionable. The cows in the 
present experiment were not accustomed to a ration limited to alfalfa 
hay and this may have caused the somewhat lower consumption of 
hay. Assuming that the hay fed in this experiment contained 12 
percent of moisture, the barley 10 percent, and the corn silage 70 
percent, it is found that the cows on ration 1 consumed an avemge 
of 34.8 pounds of alfalfa hay per day that contained 30.6 pounds of 
dry matter; on ration. 2 they consumed an average of 31.7 pounds of 
alfalfa hay and 5.5 pounds of barley per day that contained 32.85 
pounds of dry matter; ancl on ration 3 they cons tuned an average of 
22.8 pounds of alfalfa hay and 42.2 pounds of corn silage per day that 
contained 32.76 pounds dry matter. Thus it appears that the addi­
tion of either the grain or the corn silage to the ration of hay resulted 
in an increased dry-matter consumption of approximately 7 percent. 

Consumption of total digestible nutrients failed to meet there­
quirements for maintenance and production by 1.19 percent when 
the cows were on ration 1, during th£' winter season, although 7 of 
the 12 gained in weight and the average net gain for the group Wl1S 

3.4 pounds. Consumption failed to meet requirements by 3.5 per­
, See footnote 6. p.6. 
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T ....BLE lO.-Total digcstl~blc nutrients required and consumed on each ration during the period the cows were without pasture t,J 

W-2OL....................... _ .1~J_2:!~:.?-' 2. 95_' 214.10 t:.l 


'-'J 
n.~TlON 1 .., 

Pr<ldUCtiOD Food cDnsumctl Total dl~EStible nutrients t'l 

Cow 1';0. 

}'erIOI1 
with· 
out 
PBS' 
ture MUk Butterfat I AlfaUa I Corn 

bay sllago 

Aver· 
age 

Ibodylorain Iweight 

Net 
gain 

(+) or 
loss 

(-) In 
ho(I~'

welgbt 

Required 
for mnin· 
tenance 
nnd pro· 
ductlon 

Totnl can· 
smned 

~ 
~ .... a 
~ 
C:1 

1 
I Dov. 

E-25••••• ______.......__ • __ ... 218 
E-34 •. __ ... __ •__••••__ ..... __ 218 
E-38 .. __ .. __ •• __ ......... __ •. ~15 

POllnd. 
4. tm. 3 
4.Il-IS.8 
3,(}(J2.~ 

!--I-··i--I--I 
Per· 1 
3. 16 140.43 5.029 0 0 1.523 +46 
3.B 155.23 7.fl27 0 0 I,m; +])5 
3.48 I 1011.57 7,598 0 0 1,3\)<) +~I 

cenl IPound. Pound8 Pound. Pound. Pound. Pound. Pound. 
3. \lO2. 82 
3,4;4.29 
3,339. 2ll 

Pound. 
.2, 589. 82 
3,897.40 
3.882.58 

cj 

~ .., 
~ 

E-IU ......... __ .........". 216, 5,OI9.~ 3.14 1176.39 8.550 
E-IL. ____ .••• __ ....... __ ••.. 1901 5.5IU.0 3.29 181.80 7,312 
E·42 ............... __ ........ , 100 i 6,813.5 2.89 1 197.00 7.140 
E-I3. __ • __ ..... __ ..... __ . __ • __ ' 17.,' 4.4IH.7 3.331' 147.22 6.343

jE-I4 ........... __ ........ IllS, 5.521).8 a.37 180.33 0.132 
}o;-I5 ........... __ .•••.•••• __ . ]fIt1: 4.217.·j 2.00 124.75 5.286 
E.. 411. ........................ , IS,' 3,797.513.10 1211.18 j 0.143 
..1.-12 ....................... ". 192: 6,0011.6 3.431209.36 I 0.027 

, 1 

W-~'I)L ........... •..... ··--i~I~I'~ 108.46 5,039 

A"ern'!l' ]06.3 4.859.2 3.19 154.98 6.844",,"'00...... 

0 0 1,2'2:1 
0 0 1,391 
0 0 1,460 
I) 0 1.405 
0 0 1.323 
0 0 1,2112 
0 0 1.357 
0 0 1.271 

__o____o_~ 
0 o!I 1,341 

+157 
-4 

-119 
-98 

-lJ5 
+30 
+20 

-215 
+137 

+3.4, 

3.734.40 
3.821.8. 
4.132.02 
3.369.78 
3,495.5t 
3,056.30 
3,170.52 
3.869.10 
3,0Iij.17 

3,539.34 

4,309.05 
3, i36. 43 
3. tJ.IB.54 
8.241.27 
3,133.45 
2.701.15 
3,130.07 
4,612.80 
3.034.83 

3.497.20 

..... 
"" .!" 
;:: 
~ 
t1 
t:.l 

~ 
--'~"'-I 
E-2S ........ " ........... I 
}>34 ........ .. ......... ! 
1-:--J8........................ ; 
E-IO .....· ........ · ........ l 
E-I!. ........................ i 
E-I2 .....................1 
E-j3 ........................ ·1 
E-I4 ................... : .... "/.
E--I5.......... __ .......... 
E-Itl._........ "............ 
A-I2........................ __ 

Ii! 
102' 2,881.9 i 3.45 i 99.M 
m S.5:'~).0. 3.011' 260.87 
148 3,049.313.31' 130.57 
~'02 8,067.0 3.09 248.08 
221 6.797.4 3.15 21394 
Z!6 9.115.0 3.2.~ ~IgO.21 
ISO 4.1'.-15.0 ~.25 157.38 
liS 4,$59.3 3.54 172,15 
205 5.7~S.5 2.98 172.86 
160 3.;;7.0 3.16 110.54 
169 7.153.0 3.40 j 2·\U.37 

3,ltH 
7.499 
4.(1)9 
8.272 
6.1\-17 
8,899 
4,430 
3.015 
5.\lO9 
4,842 
6,087 

nATION 2 

!' 
0 230 1,628 
0 1,420 1.254 
0 518 1.503 
0 1.476 1,3~>g 
0 1.245 I,SOI 
0 1.614 1.473 
0 812 1,471 
0 021, 1.393 
0 0151 1.352 
0 486: 1.385 
0' 1.:IZl· 1.2io!l 

I 
+81 
+50 

-107 
-Jfrl 
+100 

-4 
-16 

-129 
+61 
-~'Il 

-2,5 

3.435.00 
4.680.81 
3,091.82 
4,522.08 
4,G20.52 
5,410.56 
3.244.21 
2.S.~8.54 
3,880.33 
2,921.50 
3. ooB. 00 

1,804.80 
4.949.53 
2,502.26 
~,388.VO 
4. 370. H 
5.81,.61 
2.002.77 
2,21).~.50
3.739.60 
2. SM. 74 
~,I5(I H7 

-1.630.17 
+259.72 
-589.56 
+800.52 
-244.0B 
+407.0:; 
-341.44 
-623.94 
-140.73 
-61.70 

+15l.88 

-47.46 
+5.54 

-!D. 07 
+JP.16 
-~.28 
+7.52 

-10.52 
-21.57 
-:\.63 
-2.22 
+3. W 

18.14 
18.07 
19.16 
2l.tH 
2ll.46 
10.tH 
18.44 
13.16 
21.n:: 
23.1I!l 
16. 65 

62.63 
58.09 
('3.36 
00.80 
tH.38 
63.82 
59.90 
46.62 
tH.49 
75.64 
58. ()3 

o 
":I 

>
I:) 

is 
a 

~ 
cj 
::;l 

i, 133.. ___0_:~1'..11:\ ...1.44~1_~~J_4_.::~:.~~.!L..:::303.94_~~~ 
A \'ernge.................11$3. S I G, OM. 2( a.211 j 1!i4.62 I ~. 8331 0 I 1,007 I 1.421 I -36 I 3,910.03 3.772.08/ -13,.05 I -3.50 10.3U 61. 00 

, 
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RATION 3 

E-2:l__________________________ 
E-34 __________________________ 
E-38____________,______________ 
E-IO__________________________ 
E-IL _________________________ 
E-I2__________________________ 
E-I3__________________________ 
E-I4. ___________ • _____________ 
E-I5__________________________ 
E-I6__________________________ 
A -12 _________________________ •
W-201 ________________________ 

A vernge._______________ • 

219 
192 
175 
151 
180 
182 
170 
161 
212 
180 
142 
107 

180.8 

6,449.0 
6,440.1 
3,175.9 
6,~.(i 
6,446.3 
6,686.0 
4,845.0 
4,777.4 
3,287.4 
5,342. 7 
3,321.3 
5,519.7 

6,027.1 

3.42 
3.17 
3.86 
3.06 
3.38 
3.16 
3.44 
3.53 
3.04 
3.45 
3.30 
2.01 

3.29 

186.49 
172.20 
122.01 
184.60 
217.57 
211.02 
166.53 
168.73 
90.08 

184.07 
1\2.71 
\60.40 

165.58 

3,270 
2, 684 
4,521 
4,381 
6,299 
4,607 
4,658 
3,448 
418~fl 
4,670 
2,050 
4,146 

4,126 

10,402 
7,002 
8,794 
6,782 
7,690 
8,267 
7,415 
6,068 
7,349 
6,933 
6,104 
8,027 

7,628 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

1,636 
1,258 
1,617 
1,372 
1,298 
1,450 
1,372 
1,349 
1,232 
1,202 
1,377 
1,380 

1,373 

+16 
-106 
-36 

-155 
-3 

-135 
+18 
-74 

+148 
-10 
-68 

+102 

-25 

4,1180.75 
4,445.42 
3,227.03 
3,433.96 
3,978.17 
4,116.32 
3,400.17 
3,200.24 
3,010.08 
3,4IS.53 
2,609.57 
3,688.97 

3,600.01 

3,620.74 
3,360.19 
3, OM. 71 
a, 606. 92 
4,128.80 
3,044.23 
3,716.75 
3,064.96 
3,850.26 
3,500.44 
2,640.00 
a, 619. 60 

3,677.13 

-060.0, 
-1,085.23 

+726.78 
+72.96 

+160.63 
-172.00 
+315.58 
-226.20 
+849.17 
+81.01 
+40.33 
-69.31 

-22.88 

-20.96 
-24.41 
+22.62 
+2.12 
+3.79 
-4.18 
+!/.28
-6.85 

+28.21 
t2.4O1.05 
-1.88 

-.64 

19.42 
10.61 
32. 26 
19.00 
18. 98 
18.69 
22.31 
18.16 
38.60 
19.02 
23.61 
22.57 --­
21.60 

118.41 
tll.7'l 

124.6l 
,6B..ll
64.Uf: 
118.01 
76.611 
64. Ie 

117.46 
66.62 
711.79 
05.118 

71.16 

~ 
~ 

~ 
~ 
~ 
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~ 
!2l 

~ 
t:;j 

m 

~ 
l\:) 
CI.? 



I 

24 TECHNICAL BULLETIN 724, U. S. DEPT. OF AGlUCULTURE 

cent when the CO\"s were on ration 2, and 7 of the 12 lost weight, 
with an average net loss per cow of 36 pounds. Consumption failed 
to meet requirements by a very small margin, 0.64 p~rcent, when 
the cows were Oil ra·:;ion 3, and 8 of the 12 lost weil?ht, with an aver­
age net loss of 25 pounds per cow. On ration 1, all of the nutrients 
were obtained from alfalfn. hay during the winter season; on ration 
2, 21 percent of the total digestible nutrients consumed were sup­
plied by the barley and the remainder by the alfalfa hay; and on 
ration 3, 39.8 percent of the total digestible nutrients consumed came 
from the corn silage and the remaindet· from the alfalfn. hay. 

While the cows on the three rations failed by a small margin to 
consume enough total digestible nutrients to meet their requirements 
during the winter feeding period, they exceeded their requirements 
for digestible crude protein by a wide margin. The consumption of 
digestible crude protein exceeded tlw requirements by all average of 
96.4 percent on ration 1, by 67.4 percent on ration 2, and by 41.3 
percent on ration 3. 

\Vhen the production figures for the winter season were reduced to 
a daily basis in oreler to correct for the differences in the length of 
the winter feeding period on the different rn.tions, the alfalfa-fed cows 
(ration 1) produced 74.6 percent n.s much milk as the barley-fed cows 
(ration 2), and the silage-fed cows (ration 3) produced 86.6 percent 
as much as the barley-fed cows. 

The data in table 10 indicate that the nutrients in. mtion 2 were 
used somewhat more efficiently than the nutrients in the other two 
l'ations, with ration 3 second in efficiency. 

In the analysis of the data in table 10, the differences in the time 
of year or season the cows calved and started on the dift'cront rations 
have an effect on the results shown. In general, the mtion on which 
the gren,test number of cows freshened early in the winter season 
would ht1ve the greatest number of cows producing at their nut~-imum 
rate during the period covered by these data and the cows on thttt 
ration would show greater average production and greater efficiency 
ill the utilization of feed, They would likewise be more likely to lose 
weight and to show a deficit in the consumption of nutrients as com­
pared to requirements. Six of the twelve cows freshened during the 
winter season to start on rlltion 1, 9 on ration 2, and 10 on rn.tion 3. 
There were only 4 cows (E-42, E-43, E-44, and A.-42) thut were at 
all comparable in the seuson of freshening with respect to the winter 
seaSOIl, und they are not us compamble as is to be desired. Their 
dates of freshelllng and starting on the differcnt rations may be seen 
in table 4. The avemge length of time durjng the winter senson that 
these 4 cows were on rations 1, 2, and 3 was 182, 166, and 164 days, 
respectively. The greater lengt;h of time these 4 cows were on ratIOn 
1 appear,; to make a separn.te comparison of the data inudvisable. 

Cow E-25's record in these experiments is an unusual one. This 
cow wus larger than nny other cow in the group nnd yet on ration 1 
she was the lightest consumer of roughage. She consumed an aver­
age of 23.1 pounds of hay per day, failing by a much larger margin 
than any other cow in the group to consuwe sufficient nutrients to 
meet requirements, but she gained 46 pound:.; in weight and was the 
ninth highest butterfat producer n.mon~ the 12 cows. On ration 2, 
she was again the heuviest cow und the lightest consumer of nutrients, 
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failing by the widest margin to consume enough t.o meet require­
ments. But on ration 2 she was the lowest producer. On all three 
rations she W{!,S among the group that utilized t.he nutrients consumed 
most efficiently. 

PASTURE SEASON 

The number of days the cows were on pasture, their milk and 
butterfat production, feed consumption, and weights while on pas­
ture, are given in table 11. Six of the cows freshened during the 
pasture season to start on ration 1, three to start on ration 2, and 
two to start on ration 3. The larger number of cows that freshened 
during the pasture season to start on ration 1 accounts for the shorter 
average period on pasture for that ration than for rations 2 and 3. 

Daily production per cow avemgecl 27.5 pounds of milk containing 
0.91 pound of butterfat for mtion 1, 33.04 pounds of milk containing 
1.01 pounds of butterfat for rn,tion 2, and 26.6 pounds of milk con­
taining 0.82 pound of butterfat for mtion 3. 

The figures for quantities of feed and the number of pasture days 
(table 11) include the period from calving to the start of the record, 
for the cows that calved during the pasture season. This period 
ranged from 4 to 7 days. The total given for pasture days in table 11 
(column 8) is, therefore, longer in some cases than the figures given for 
length of period on pasture (column 2). On mtions 1 and 3, the 
supplemental feed was fed during that purt of the pasture season when 
the grass was short. On ration 2, alfalfa hay was likewise fed only 
when pasture was short, but the ground barley wns fed throughout 
the pasture season according to the le\'el '"at which the cow was pro­
ducing. If spread out o\-er the entire pasture season the supplemental 
feeds consumed would amount to 2.65 pounds of alfalfa hay per cow 
daily on ration 1, 3.44 pounds of alfalfa hay, and 5.45 pounds of 
ground barley on ration 2, and 1.75 pounds of alfalfa hay and 9.4 
pounds of corn silage on mtion 3. Thus on ratbns 2 and 3, the cows 
received supplemental feeds (in addition to the ground barley fed in 
ration 2) at a somewhat heavier rate than on ration l. 

On ration 1,6 cows gained weight and 6 lost weight during the pas­
ture season, with an average net gain of 42 pounds per cow. The 
cows that freshened during the pasture season were the ones that lost 
weight. On ration 2, 10 cows gained weight and 2 lost weight, with 
an average net gain of 57 pounds per cow for the season. On ration 3, 
9 cows gained weight and 3 lost weight, with an average net gain of 
99 pounds per cow for the season. 

The nut!·iti\'e requirements of the cows for maintenance and pro­
duction, allowance being made for gain or loss in weight, were cal­
culated on the basis of the Haecker feeding standard. From the total 
requirements for total digestible nutrients thus calculated, the total 
digestible nutrients contained in the supplementary feeds han~ been 
subtracted. The difference is assumed to be the quantity of totnl 
digestible nutrients obtained from pasture (table 11). The uveruge 
daily requirement per cow was 20.43 pounds of total ciIgrstible 
nutrients on ration 1, 22.32 pounds on ration 2, and 20.92 pounds on 
ration 3. The quantity of nutrients in the supplementary feeds wus 



b:)TABLE 1l.-7'otal digestible nutrients required during the pastuTe season on each ration, the amount consumed in supplementary feeds, and the 
amount credited to the pasture ~ 

RATION 1 
~ 

l'roductioll Supplementary reed Total digestible nutrients ~ 
Net ~ ...P~rlod Averoge gal~ C+) Required ror- Consume<l 

Cow No. on I"'S' body r 
ture Alfalfa Com Pas. weight loss C- ) ~ 

Milk Butterfat hay silage turn lOrain In hody . . O"ln C+) In sup· Credited 
weight Mamte· Produc- or loss (_) Total plemen. te pas. 

mmco Uou In weight tary roods ture 

--------1------ --------------------------------
PeT' 

1Jav. Pound.! cenl Pound& Pound& Pound& DoV' Pound& Pound& Pound. Pound& Pound& Pound. Pound. Pound& Pound& I
E-25..................... 147 3,00-1.3 3.54 138.07 223 0 150 0 1,506 -50,880. H 1,2211.85 -58.90 3,057.36 113. 95 2,943.41 
 ~ E-3L.................... 147 4,l'3S.3 3.11 150.06 338 0 147 0 1,212 -30,450.37 1,403.11 -53.00 2,79\1.58 172.72 2,626.86 

E-38.••••.•••••.••••••••. 10(1 2,585.13.59 92.70 170 0 107 0 1,345 -54 ,1l'3.10 822.00 -132.22 1,873.00 89.04 1,783.00 ..., 

E-to..................... 1U0 2,801.3 3.40 05.30 143 0 98 0 1,144 -1\9 915.09 860.00 -306.87 1,468.82 73.07 1,395.75 to:> 

E-n..................... Btl 4,9\12.3 3.00 154.20 582 0 140 0 1,328 +38,536.50 1,442.77 +182.14 3,161. 47 2117.40 2,864.07 01-­
E-I2...................... 14S 3,211:1.9 3.02 IlIl.33 435 0 148 0 1,538 +164 ,803.93 938.76 +578.92 3,321.61 222.211 3,0911.32 
 ~ 

E-43..... ................ 1411 3,571. 7 3.28 117.30 3:12 0 146 0 1,375 +195,590.95 1,071.51 +688.35 3,350.81 169.05 3,181.16 

E-H................... I:!;I 2,404.3 3.10 7072 280 0 123 0 1,379 +101 ,312.05 700.27 +568.33 2,589.65 143.08 2,446.57 ~ 

E-IL....... •••••••.••••. 157 3,7110.0 2.89 lOb. 60 722 0 154 0 1,270 -37,0:18.19 1,018.90 -24.21 2,632.04 368.04 2,264.00 

E-I6...................... f.\tl 4,482.1 2.80 129.47 401 0 140 0 1,284 +111 ,485.65 1,211.65 +412.63 3, 112.93 235.57 2,877. 36 
 ~ 
A-I2 .................... 123 2,143.0 3.39 72. 72 308 0 123 0 1,3S4 +193,349.00 657.90 +681. 29 2,688.28 157.39 2,530.89 

W-~>Ol ................... ~~~ 3.24 187.68 ~__0_~__0_~~~28.64 1,708.30 -129.32 3,116.112 186.52\2,930.10 tJ 


t;:J 
A\"ernge ........... 1-13.5 3,712.3 3.19 118.53 364 0 135.3 0 1,350 +42,473.39 1,080.76 +201.27 2,764.42 185.88 2, 5i8. 54 

-- -------- -----_ .. ~ 
nATION 2 

.. ~ 
E-25 __ ............... _ 173 5,600.2 3. OIl 113.12 455 0 173 998 1,573 -43 2,153.16 1,620.19 -52.59 3,720.76 1,017.04 2,702.1 2 
E·34._................. 1·\0 3,858.11 3. III 121. 77 475 0 144 617 1,323 +81 1, ,1113. 03 1,130.57 +391. 53 2,985.13 728.31 2,256.1 2 
E-3S.......c............ 173 '1,550.8 3.15 143.15 800 0 173 7o..~ 1,5-12 +32 2, 114. 13 1,333.38 +156.96 3, ro04. 47 069.07 2,635.4 o ~ E-IO...................... 110 2,624... 3.2t) 83.98 173 0 110 444 1,330 +158 1,164.00 7711.82 +570.54 2,512.02 437.83 2,074.1 9 
B-Il .•....•••••••••...•••. 121 5,545.2 3.23 110.32 428 a 127 9UO 1,470 -150 1,485.51\ 1,6411.02 -306.70 2,735.78 1,002. DO I, 733. ~ 2 q a 
E-I2..................... 112 3,2-l7.0 3.41 110.70 158 0 112 478 1,574 +136 1,397.00 1,000.08 +469. 16 2,866.33 456.93 2,400.4 o 
E-I3•.••.••••••••••••••• ; 173 5,1100.1 2.08 160.80 OlIO 0 173 1.001 1,409 +09 1,931.77 1,[>84.83 +281. 07 I 3, 798. 57 1,1211.65 2, 66S. {2 E:i
B-4·!.. ••••.••••••••••••• _ 17:1 4,548. tl 3.02 137.58 844 0 173 671 1,401 +88 1,910.70 1,2110. a5 +322.11·1 3,5:15.69 959. 36 2, 0711.1 3 q
E-15.•••••••••.•••••••••. HS 4,1155.1 2.79 12<J.l'3 30S 0 1-18 692 1,33:1 t 8B 1,563.47 1,2111. 53 +317.04 3,142. (J.! 747.98 2, 3Ut. ( o 
E-IO _.................. , 173 7,215.9 2.71 195.90 725 0 173 1,241 1,312 15 1,708.78 1,9211.65 +140.15 3,8115.58 1,347.15 2,518.4 ~ 
A-I2 ................... 116 4,102.3 3.24 135.70 357 0 146 700 1,3117 +184 1,581.60 1,249.31 1+049.52 :1,480.52 740.41 2,740. 1 

\\'-201. .................. 1211 0, Si9. 7 3.15 216.91 1155 0 133 1,176 1,4011 +25 1,481.97 2,0\5.75 +100.05 3,600.77 1, 260. 32\ 2, 346. f 


Avornge ......_.. ____ • 147.6 ·1,877. 0 3.07 1-19.56 512 0 1-18.8 811 1,422 +57 1.671. UO I, 40:1. 53 +246. 61 3,321. 1-1 890. 78 2,42l.l 

... 
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http:2,735.78
http:1,6411.02
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http:2,153.16
http:2,764.42
http:1,080.76
http:42,473.39
http:186.52\2,930.10
http:1,708.30
http:0_~~~28.64
http:2,530.89
http:2,688.28
http:193,349.00
http:1,211.65
http:2,264.00
http:2,632.04
http:1,018.90
http:37,0:18.19
http:2,446.57
http:2,589.65
http:3,181.16
http:3,350.81
http:1,071.51
http:195,590.95
http:3,0911.32
http:3,321.61
http:2,864.07
http:1,442.77
http:38,536.50
http:1,395.75
http:1,468.82
http:1,783.00
http:1,873.00
http:2,585.13.59
http:2,626.86
http:2,79\1.58
http:1,403.11
http:30,450.37
http:2,943.41
http:3,057.36
http:1,2211.85


RATION 3 

E-25.­___________________ • 146 2, 832. 413. 20 90.15 94 1,468 146 0 I, 630 +~5 
E-3!._____________________ 173 3, 34S. 4 .2.53 84.56 192 1,923 173 0 1,214 +183 
E-38.____________________ • 146 3,382.3 2.06 100.11 152 1,451 146 0 1,530 +163 
E-40______________ • ______ • 161 3,959.7 2.85 112. 7~ 423 2, 078 161 0 1,360 +106 
E-4L___________________ • 153 5,358.4 3.17 160,87 327 1,123 153 0 1,258 -5 
E-42.. __________________• 156 3,626.9 3.12 113.16 4J.1 2,104 156 0 1,537 +215 
E-43..____________________ 153 4,230.6 3.43 145.49 364 1,250 153 0 1,363 +100 
E-44.____________________ • \30 2, 016. 2 3.37 68.02 lOS 374 130 0 1,426 +161 
E-4L____________________ 141 4,978.6 2. 76 137.46 257 1,068 143 0 1,165 -68 
E-46.____________________ • 153 4,101.1 3.14 147.82 353 1.068 l.'li1 0 1,186 +130 
A-42.___________________ •. 1.3 4, OQIJ. 5 2.117 139.03 340 1,846 173 0 1,320 +1119 
W-20L ________________ •• -=-~~~~I~~--O-~~ 

1,886.00 
1,61}1.43
1,770.29 
1,735.26 
1,525.36 
I,OW.IO 
1,652.68
1,469. If 
1,366.42
1,438.06 
1,8011.75 
1,371.01 

838.39 
857.19 
953.81 

1,088.92 
1,575.37 
1,055.43 
1,310.04

614.94 
1,344.22
1,372.72 
1,321.59 
~ 

+207.75 
+661.119 
+575.39 
+406. 18+142. 96 
+770.15 
+354.60 
+568.33 
-133.64 
+474. 00 
+722. 47 
-137.24 

2,932.14 
3, 183.61 
3,2119.49 
3, 230. 36 
3, 243. 69 
3,725.77 
3,311.32 
2, jl52. 41 
2, 571. 00 
3,285.68 
3,853.81 
2, 737. 70 

322.55 
457.71 
349.01 
604.74 
378.04 
605.00 
419.75 
125.13 
331.05 
380.10 
518.94 
325.55 

2,~W 
2,~1I9 
2,_~ 
2,~~ 
2,~05 
~~n 

~-.~5~.28 
~U~~ 
~~58 

~-~ 2,~au 

~ 
~ 

Average___________ . 150.6 4, 0lI~. 4 3.07 122.83 265 1,424 151.5 0 1,360 +119 1,632.38 1,153.05 +384. 49 I 3, 169. 112 I 401. 47 I 2, 768. 45 ~ 
I See text, p. 25 ~ 
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1.37 pounds for ration 1, 6.05 pounds for ration 2, and 2.65 pounds for 
ration 3. Thus the average daily quantity of digestible nutrients each 
cow obtained from pasture was 19.06, It}.27, and 18.27 pounds, 
respectively, for the three rations. 

The proportion of the total feed requirement for the pasture season 
that was derived from pasturage was calculated at 93.3 percent for 
ration 1, 72.9 percent for ration 2, and 87.3 for ration 3. The pro­
portion of the total feed requirement for the entire lactation period 
derived from pasture was 4l.2, 34.1, and 41.0 percent, respectively, 
for rations 1, 2, and 3. 

The daily consumption of nutrients from pasture was sufficient for 
maintenance and for the production of 27.2 pounds of milk and 0.865 
pound of fat on ration 1; 17.4 pounds of milk and 0.534 JOOlmd of fat 
on ration 2; and 26.0 pounds of milk and 0.798 pound of fat on ration 3, 
if no allowances are made for gains or losses in weight. 

Table 12 shows the average daily quantity (calculated) of total 
digestible nutrients obtained from pasture during each month of the 
pasture season for each of the three rations. 

TABLE 12.--Average daily quant~'ty of total digestible nutrients obtained from pasture 
(per cow) for each month of Ihe pasture season 

Ration fed May J'une Suly August se~~mo 

---------------1---------------
Pound. Pound. Pound. Pound. Pound.•Ratlon 1 to 0 0 _______________________________________ _ 20,56 20.83 20.97 18.60 16.37 

Ration 3 , __________________________________________ _ 
Ratlon 2 , __________________________________________ _ 

20.42 19. B5 14.9S 15.86 IU)3
22.53 21.26 17.86 16.3B 12.59 

A verage___________ ____________________________ 21. 17 20.65 17.93 16,95 14.33 

15 cows on pAsture in 1931; lin 1932; 5in 1933; and 1 in 1935. 

, 5 cows on pasture in 1933; 5 in 1934; and 2 in 1935. 

, 5 cows on pasture in 1932; 4 in 1933; and 3 in 1934. 


The smaller amount of nutrients the cows on ration 2 obtained from 
pasture, as shown in each of these monthly calculations, is no doubt 
due to the fact that cows receiving supplemental feeds do not work as 
hard to obtain the greatest possible quantity of nutrients as cows 
whose entire supply of nutrients must be obtained from pasturage. 
At the Huntley station 8 the Bureau found that cows on pasture that 
received no supplemental feeds grazed an average of 9.16 hours per 
day (between 5 a. m. and 9 p. m.); cows that received alfalfa hay in 
addition to the pasture grazed 29 percent less time than the cows on 
pasture alone; those that received grain at the rate of 1 pound to each 
6 pounds of milk produced, grazed 39 percent less time; and those 
that received grain at the rate of 1 pound to each 3 pounds of milk 
produced, grazed 42 percent less time. 

I See footnote 3, p. 2. 
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FACTORS AFFECTING PRODUCTION AND REPRODUCTION 

Data bearing on reproduction, on sex and weight of calves, and on 
other factors that might affect milk and butterfat production on the 
different rations, such as the length of time the cows were dry prior 
to the lactation on a given ration, and the length of the period between 
freshening and subsequent conception, are brought together in table 13. 

In order to show the effect of the preceding ration on some of the 
reproduction items, the data are given both for the calving just before 
the cow started on the ration and for the calving immediately follow­
ing lactation, for each of the rations. In studying these data reference 
to table 2, which gives the order of succession of the four rations, will 
be helpful. In brief, it may be stated that the full-~rain ration was 
the first in the order of occurrence for all cows. SL,{ of the twelve 
records made on ration 1 each followed a record made on the full­
grain ration, except that for one cow a nonexperimental lactation 
intervened between the record on full grain and the record on ration 1. 
The remaining six records made 011 ration 1 each followed a record 
made on ration 3. Eleven of the records made on ration 2 each fol­
lowed a record made on rations 1 or 3 and the twelfth record followed 
a lactation not in this experiment that had been preceded by a lacta­
tion on full grain. Ten of the records made on ration 3 each followed 
a record made on the full-grain ration or ration 2, and the other two 
each followed a record on ration 1. 



0 
TABLE 13.-Breeding and calving data jor the period preceding the e:cperimentallactatio~ on each ration, and jor the period during the e:cperi- ~ 

~~~~m 

FUJ.I..ORAIN RATION 
~ 

I'orlod preceding tho Illperimontnllnctation Period durLng the elperlmentnllnctntion period £ 
~ Cow No. 	 .... 

Length Length 	 Time from TlmefrolllI SOl I and 	 LengthI ISel I and 
Times I of ges· Calving con· weight of calving to Times calving to of ges· Cal,-Ing con· weight of Of~
brod 	 tntion peri 1 dltion calf IIrst hent bred conception tetlon dltton calf ~ 

period period period 

Numb" Dav. DaV' Poundl Da~. Numbtr DaVI DaVI Poundl 
E-25............................................ 1 278 I Normal ..... F 86 92 3 143 277 Normal ..... F 00 

E-34 .......................................... 1 ......2{}3· I .....do•..•.•• 1\1 77 148 2 169 284 ..... do....... M 77 
 IE-38...... __ ••• ____...... __ •.• __ ...... __...__... 4 .....do....... M 110 65 1 65 286 .....do....... F 91 .... 

E-40.....__ ..................................... 3 200 .....do ........ F 110 45 2 67 285 .....do..... __ M 103 
 ~ 
1<:-11 ............................................ 1 201 .._•. do ....... F 91 77 2 109 200 .....do....... F 96

1£-42 .....__________ .... _....,.. ......___ •_____.. ___....__ ......... 
 1 287 __ ••.do....... F 103 11 3 147 274 .....do....... M 103 

E-I3 ....................................... __ .. 1 271 • ~.). .......... 1<' ....-..--- 51 6 220 277 __...do...__ .. F 81 l':I
"" 
E-I4... __ ...... "'".,••••__.................... 1 201 .) ........--. ].I 

~ 

31 2 100 284 .....do•.__••• M 101 
 ~ ~.E-I5......................__ .................... 2 286 !:! Norma!. .... 101 85 8 279 271 ~ ..--....... F 00 

E-I6 ....__................... __ ................ 1 285 .) .....do....... F 97 91 3 161 279 ormaL.... F 103 

A-I2 I 281 81 .... do ...... M 105 83 1 83 283 __ ...do....... F 102 ~ 

WC-201::::::::::: :::::::::::::::::::::::::::::: 2 283 24 ..... do....... ].I 110 69 3 161 285 .....do....... F S8 
------	 ~ 

Avorngo ..............____...__........... 2.08 285 ---------- --------_ ..... -_ .. _..... 99.6 76.7 2.9 142.0 I 281.8 -------------- ---- 94.8 


~ 
RATION 1 ~ 

E-25.............................. __.....__..... 3 277 215 NormnL .... F 00 33 2 222 279 NormaL.... M 109 o 

E-34............................................ ~ 284 66 .....do....... 1\1 77 79 I 140 292 .....<10 ...... 1\1 120 bj 

E-38............................................ 1 280 36 .....do....... 1<' 91 65 1 276 200 (.l ......... F 00 

E-IO............................................ 2 285 46 .....do....... 1\1 103 16 5 197 292 Normal..... 1\1 103 > 

E-II............................................ 3 282 54 ..__ .do....... F 85 79 2 103 284 .....do....... F 95 
 o 
E-I2..................................__........ I 281 48 .....do....... M 112 r;; I 130 282 .....do..__... F 84 ~ 

E-I3............................................ 1 278 45 .....do....... 1<' 81 33 1 99 278 .....do....... 1\1 00 Q 

:1:-14............................................ I 285 62 .....do....... M 102 34 I 124 285 .....do....... M gg 

E-45.........__ ................................. 2 280 78 .....do....... F I 100 107 5 261 279 (.L.......... M IC5 

E-I6..... __ .....__......__ ...................... I 289 65 .....do....... F 85 63 1 164 281 Normnl..... F 83 ~ 

A-42........................................... 1 28:1 48 .....do ...... F 110'1 36 1 129 286 .....do.....__ 1<' S8 q
'V·~'OI ................................,......... 3 285 54 .... do ._....~' 88 30 1 94 28:1 .....do....... M 100 
 g;, --- ­

AverRI:c................................ __ 1. .75 282.9 65.4 •••• __............ - 03.0 00.0 I 2.3 157.3 284.3 	 97.1 




lU'l'lON 2 

E-25•._•••••••••••••••••••••••••••••••••• _•••••• 2 281 52 NormaL ••_. F 95 137 1 137 285 NormaL••• F 00 
E-3~ .••.•• , •••••••••••••••••••••.•••• '.'•••".'. 
E-38 ••••••••••••••••••••••••••• , •••••••••••••••• 
E-40•••••••••••••••••••••••••••••••••••.•••••••• 

1 
1 
5 

202 
284 
202 

81 
10~ 

&G 

••• , .do.••_••• 
_....do••••••• 
•••••do••••••• 

M 
M 
M 

120 
101 
10& 

112 
115 
105 

:I 
4 
1 

136 
182 
105 

287 
(1) 

288 

.....do••••••• M 117 

'NormiS'::':::: 'M' '''ioo'' 
E-4I•••••••••••••••""" ••••••••••••••••••••••• 
E-42•••••••••••••••••••••••••••••••••••••••••••• 

1 
1 

281 
282 

39 
66 

••••_do ••• _ ••• 
.....do••••••• 

~' 
}' 

92 
84 

28 
105 

2 
1 

183 
105 

282 
281 

• ••••do••••••• 
•••••do.•••••• 

F 
F 

00 
89 ~ 

E-43............................................ 
E-44•••••••••••••••••••••••••••••••••••"_""" 
E-45•••••••••••••••••••••••••••••••••••••_•••••• 
E-46............................................ 

1 
1 
5 
1 

278 
28.~ 
270 
281 

0& 
114 
180 
40 

••••. do••••••• 
••••. do••••••• 
(I) ........ 
NormaL •••• 

M 
l\f 
1\1 
F 

00 
08 

105 
83 

164 
135 
27 

164 

1 
2 
1 
2 

164 
100 
137 
185 

276 
271 
274 
278 

••••• do•.••••• 
.....do....... 
•••.•do••••••• 
•••••do.•••••• 

<;1 
F 
F 

(I) 
86 

•••••••• 
80 

pj 

~ 
A -42 .••••••••••••.•••••••••••••••••••••••••••••• 1 

1w-20I··········································
I
___I.__I 

286 
283 

A vorngc ••••••••••••••.••••••••••••••••••• 1.7 283.7 

00 
66 

••••. uo ...... }' 88 
.••••uo .••.•.• M 100---­

711.3 I.............. "" 06.5 

66 
30 

08.2 

2 
1 

1.7 

128 
9'~ 

142.8 

287 
286 

281.4­

•••••do••••.•• M 
•••••do••••••• F 

----­ .... - .. - ........ ---­

100 
00 

04.0 

t:1 

tI:fc:: 
~ 

E-2:' ................ __ A ••••••••••••••••••••••••• 

E-3~ .••••••••••••••••••••••••• _ ••••••••_.••••••• 
E-as, ••""'" •••••••••"'" •••• '_"""""""
E-40..........._•••••••••••••••••.•••••••••••••• 
E-4I .•••••••••.••••••••••••••••, •••••••••••••••• 
E-42............................................ 
E-43,..........._••_............. __ ••_..._•••••• 
E-44 ........_••••••••••••••••••••••_•••••••••••• 
E-45............................................ 
E-46........................................... 
A-42.••••••••••••••••••••••••••••••••••••••••••• 
W-201 ........................................ . 

2 
2 
7 
1 
2 
1 
5 
2 
8 
3 
2 
1 

279 
287 
200 
288 
200 
281 
277 
284 
277 
27IJ 
287 
286 

36 
77 
57 
66 
51 
U 
43 
80 
48 
48 
85 
55 

HA1'ION 3

-IINormnl. •••• M 109 
•••.. do....... M 117 
~ .......... F 00 

ormaL•••• l\f 103 
.._••do•••__ •• F 00 
•••••do••••••• }' 89 
.....do••••••• F 87 
._••• rlo••••••• M 101 
~ .......... F 00 

ormal.._•. F 10& 
•••••do •.•••• M 100 
•••••do•••.••• F 00 - - -­

55 
146 
63 
26 
17 

116 
42 
42 
44 
26 
02 
18 

2 
2 
1 
1 
3 
1 
1 
1 
2 
1 
1 
1 

220 
100 
109 
121 
152 
116 
95 
87 

163 
143 
02 

100 

281 
287 
284 
279 
282 
281 
278 
285 
280 
289 
278 
276 

NormaL •••• 
•••••do....... 
•••••do .•••••• 
•••••do••••••• 
•••••do••••••• 
•••••do••••••• 
•••••do••••••• 
•••••do••••••• 
•••••do••••••• 
•••••do••••••. 
.....do....... 
•••.•do•••.••• 

F 
M 
M 
F 
F 
M 
F 
M 
F 
F 

<;1 

95 
135 
101 
80 
85 

112 
81 

102 
100 
85 

(')
93 

tr:I 
~ 
"'.I 

~ 
;g 
0 
t:1c:: 
~ .... 
0 
~ 

3.0 283.7 156. 0 i .............. --~- OS. 4 57.3 1.4 132. 2 281.7 -_ ... ----------­ ---­ 97.2 tI:f 
~ 

I All dry perIods longcr tban 00 days are cnIculntcd 88 90 days In averages. 
I F-fomalll' M-malo. 

t:1 
~ 

I HcUcr wltb no prcvlousl80tntlOn. 
I Oalf born dead. ~ 
I DIfficult calving. cnIr dIed. 
I nctalned plllOOutn. 
1 No record. cow sold before cnIvlna:. 

a 
0 

I Twin males, 85 nod 76 pounds. respoctlvc,lY
I 

not Included In thc average wclght. 
I Mlxcd twIns welgblng 86 pow::ds eaob. Dot neluded In tbe IIVCnlIlC wclllbt. 

~ 
UJ 

~ 
I-'­
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EFFECT OF THE RATION ON BREEDING EFFICIENCY 

The 12 cows required an avernge of 2.08 services per conception 
prior to starting the lactation on full grain and 2.9 services per con­
ception during the lactation on full grain. There were 3 cows that 
required 3 or more services for a conception prior to the lactation on 
full grain and 6 cows that required 3 or more services for a conception 
while they were on the full-grain ration. Ordinarily more services 
are required for the first conception than for subsequent conceptions. 

The 12 cows required an average of 1.83 services for the conception 
prior to the start of the lactation on ration 1 and 2.3 services for the 
conception during the lactation on ration 1. There were 5 cows 
whose Inctntion on ration 1 followed a lactntion on full gro.in. These 
5 cows avemged 1.8 services for the conception prior to the lactation 
on ration 1 and 3.0 services for the conception during the lactation on 
ration 1 i 2 of the 5 cows required 5 and 7 services, respectively, while 
on ration 1 and the other 3 each required 1 service per conception. 
There were 6 cows whose lactation 011 ration 1 followed a lactation on 
ration 3. These 6 cows required an average of 1.5 services for the 
conception to start on ration 1 and 1.83 services for the conception dur­
ing the lactation on ration 1. Two of these 6 cows required more than 
1 service for a conception for the calvings prior to and following the 
lactation on ration 1. 

Eleven of the twelve cows were on rations 1 or 3 before making their 
records on ration 2. The 11 cows required an average of 1.82 services 
per conception for the calving prior to the lactation on ration 2 and 
1.73 services per conception during the lactation on ration 2. How­
ever, only 3 cows required more than 1 service for the calving prior 
to the lactation on ration 2 and they required 2, 5, and 5 services, 
respectively i while there were 6 cows that required more than 1 service 
for a conception during the lactation on ration 2. 

Ten of the records made on ration 3 followed a record made on either 
the full-grain ration or ration 2 i the other 2 records each followed a 
record made on ration 1. The 10 cows (that made 11 record on full 
grain or ration 2 prior to the record on ration 3) required an I1verage 
of 2.7 services per conception for the calving to start on ration 3, and 
1.4 services per conception during the lactation on ration 3. Seven 
of the ten cows required more than 1 service per conception for the 
calvings prior to, and 3 of the 10 required more than 1 service per 
conception for the calvings following ration 3. Two cows (E-25 and 
E-38) made records on ration 1 just before making their records on 
ration 3. Cow E-25 required 2 services for the conception during the 
lactation on ration 1 and 2 services for the conception on ration 3. 
Cow E-38 required 7 sel"\rices for the conception during the lactation 
on ration 1 and 1 service for the conception on ration 3. 

On the whole, it appears thl1t the cows were far more regular breeders 
when they were on the two rOlI~hage rations (rations 1 I1nd 3) than 
when they were on the two ratIons in which grain was fed. There 
are so many other factors that may be responsible for irregularity in 
breeding efficiency, however, that it is not wise to elmw too definite 
conclusions from such limited numbers and from experiments in which 
the mtions were changed so often. In addition to disease or other 
I1bnormal conditions that may ~ause irregulnrity in breeding, there 
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is the queBtion of the presence or absence of hereditary, or constitu­
tional vigor of reproduction. 

Some cows were relatively uncertain breeders on a number of the 
rations. Cow E-38 is an example. She required 4, 1,7,1,4 services 
per conception, respectively, for her five calvings in this experiment 
(see table 2 for the order in which the different rations were fed). 
This was an average of 3.4 services per conception. Cow E-41 is 
another example with 7, 2, 3, 1, 2 services respectively, for five con­
ception~" or an average of 3.0. Cow E-45 with 2, 8, 2, 5, 1 services, 
respectively, for five conceptions, hud an averuge of 3.6 services per 
concept,ion. Some exumples of good breeding records on all rations 
are: Cow A-42 with 1, 1, 1, 2, and 1 services for each conception, an 
average of 1.2; cow E-42 with 1, 3, 1, 1, 1, and 1 services for each 
conception with an averuge of 1.3; and cow E-44 with 1, 2, 1, 1, und 2 
servic/as for each respective conception, an averuge of 1.4. It can be 
stated definitely, however, that there is 110 evidence to indicate that 
rations 1 and 3 were in fl.ny way detrimental to breeding efficiency. 

EFFECT OF EARLY CONCEPTION ON YIELD AND PEHSISTENCY 

R,ecords were also kept of the time elapsing between calving and 
the first oestrum on the different rations. (Sec table 13.) The aver­
ago time was 76.7 days for the full-grain ration, 98.2 days for ration 2, 
50.9 days for ration 1, and 57.3 days for ration 3. It appears that the 
elapsed time wus somewhat shorter when the cows were on the two 
mtions that were composed entirely of roughage. The significance 
of this fact is not known. The averuge length of the gestation period 
when the cows were on the different rutions was very uniform, ranging 
from 281.4 days for ration 2 to 284.3 days for ration l. 

It is generally thought that if a· cow is bred soon after she freshens 
she is not likely to reach as high a level of milk flow, nor to be us 
persistent in milk yield, as when a long period elapses between fresh­
ening and the next conception. A. B. Chapman and L. E. Cusida 9 

of Wisconsin have presented some data that indicate the sooner cows 
are bred following calving, the better they will produce for each day 
between the start of the lnctation and the next calving. These results 
do not prove or disprove this theory since the data are not entirely 
comparuble to those of Chnpman and Casida, but they do have a 
bearing on the subject. A study of the data in table 13, which show 
the days elapsing between t!alving and the next conception on the 
different rations, and the data in table 7 which show the daily averuge 
milk yield by months of luctation and the percentage that the avcruge 
daily milk yield for any given month is of the average daily yield for 
the month of maximum vield, appears to indicate that both vield 
and persistency of yield are markedly affected by the length of the 
period between calving and the subsequent conception. Three cows 
on the full-grain ration conceived in less than 90 days after they had 
calved-the avernge time bein~ 71.7 days-and in the tenth month 
of lactation they were producmg an average of 17 pounds of milk 
per day, which Wfi·S an average of 45.9 percent of their maximum 
yield in any month. Four cows on this ration conceived between 
90 and 150 days after calving-the average time being 125 days­
and their average daily yield in the tenth month was 22.7 pounds, 

• Amer. Soc. Anim. Prod. Rec. Proc. Ann. Meeting 1935: 60-70. 
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or 59.0 llercent of the maximum monthly yield. Five cows on this 
ration dHI not conceive until more than 150 days had elapsed from 
the date of calving-the average time being 198 days-and their 
ayerage daily vield in the tenth month was 26.4 pounds, or 68.8 
percent of tIle Il1ilximum monthly yield. These averages show a step 
up in yield, and in percentage of the maximum yield, for each addi­
tional division of t.ime elapsing between calving and conception. 

Studies were made of the yield and persistency of the different 
cows (on rations 1, 2, and 3) for similar time intervals between calv­
ings and subsequent conceptions, that is, for intervals of less than 90 
days, between 90 and 150 days, and more than 150 days following 
calving. On rations 1, 2, and 3 there were, with one exception, no 
conceptions in less than 90 days following calving, and that exception 
was 87 days. On ration 1, there were eight cuws that conceived an 
average of 116 days following calving and their average yield in the 
tenth month was 10.1 pounds, or 23.4 percent as much as the highest 
monthly averuge. The other four cows on that ration conceived an 
average of 239 days after calving and their average yield in the tenth 
month was 16.9 pounds, or 47.5 percent as much as the highest montlllY 
a.verage. On ration 2, there were seven cows that conceived an aver­
age of 120 days follO\ving calving and their average daily yield in the 
tenth month was 19.7 pounds, or 39.5 percent of the highest monthly 
average. The other five cows on ratlOn 2 conceived an average of 
175 days following calving and their average daily yield in the tenth 
month was 18.2 pounds, or 36.1 percent of the highest monthly n,ver­
nge. This is the only instance in which yield and persistency wpre 
greater for the cows having the shorter period between calving find 
conception. On ration 3, eight cows conceived an avernge of lOS 
days following calving and their average yield in the tenth month 
was 11.5 pounds, or 26.9 percent as much as in the highest month. 
The figures for the other four cows on tllls ration, that conceived an 
average of 181 days following calving, are 17.1 pounds and 43 percent. 

The data show that the persistency of yield was somewhat more 
affected by early conception when the cows were on ration 1 than 
when they were on ration 3, but that it was depressed much more 
sharply when the cows were on the two roughage rations than when 
they were on the two grain rations. 

The averuge weight of the calves born, as the result of conceptions 
during the lactations on the different rations, indicates that those con­
ceived while their darns were on the two roughage rations were slightly 
heavier than those conceived while their dams were on the two 
rations that included grain, although the difference is not great. 
There were 15 female and 9 male calves born as a result of conceptions 
while the dams were on the two grain rn,tions and 13 females and 12 
males while the darns were on the roughage rations. 

SUMMARY AND CONCLUSIONS 

Twelve Holstein cows were each fed four different rntions, each 
ration being fed for one complete lactation period. In one lactation 
period they were fed the so-called full-grain mtion, that is, a grnin 
mixture consisting of barley, 2 parts; oats, 1 part; and wheat bran, 
l part (at the average rate of 1 pound to each 4.33 pounds of milk 

,I 

, 


1 



l 

t 


, 


MILK AND BUTTERFAT l'RODUCTION BY DAIRY COWS 35 

produced), pasturo in season, and alfalfa hay and corn silage when 
they were not on pasture. 

In another lactation period they wore fed only alfalfa hay, and 
pasturage during the pasture season. This is ration 1. 

In still another lactation period they were fed ground barley as tho 
sole grain (at the rate of 1 pound to each 6.03 pounds of milk pro­
duced). In addition thoy were fed alfalfa hay, and pasturage during 
the pasture season. This is ration 2. 

During a fourth ItlCtation period they were fed alfalfa hay and corn 
silage, and pasturage during the pasture sen,son. This is ration 3. 

Compared to their production on the full-grain ration, the 12 cows 
produced 69.75 percent as much milk and 65.7i percent as much 
butterfat on ration 1, 86.03 percent as much milk and 80.24 p'ercent 
as much butterfnt on ration 2, and 73.57 percent as much mIlk and 
69.93 percent ns much butterfat on ration 3 (mature basis). The 
percentnge of butterfat in the milk avernged considerably lower when 
the cows were on rations 1, 2, and 3 than when they were on the full­
grain ration. The revorse was true in two other experiments con­
ducted by the Bureau of Dairy II~dustry.. . . 

Only 4 of the :;.2 cows were consIstent 1Il thClr relatIve YIeld through­
out tho 4. luctntion periods, 2 of these being among the 5 highest­
producing cows, nnd 2 among the 5 lowest-producing cows on each of 
the 4 rations. Many things may happen in the course of four lactation 
periods to affect the relative yield other· than the rations that are 
being weighed. Among the important things are abnormal calvings 
nnd differences in the length of time between freshening and concep­
tion, nnd in the length of the dry period. 

On the full-grain ration, 4 of the 12 cows reached their maximum 
daily yield in the first month of lactation, 5 in the second month, and 
3 in the third month. The total yield, and the persistency of yield, 
were greatest for those reaching their maximum yield in the third 
month and lenst for those reaching their maximum yield in the first 
month. 

On ration 1, all but 2 of the 12 cows reached their maximum yield 
in the first month of lactation. The cows that were on pasture during 
the early months of their lactation period declined much more rapidly 
in milk flow than those that had little or no pnsturnge during the 
early months of lactation. The cows probably would havn produced 
considerably more had they had access to alfnlfa hay throughout the 
pasture season. 

On ration 2, all but 2 of the 12 cows renched their maximum yield 
during the first mon th of lactation; and on ration 3 all but 1 reached 
the maximum in the first month. 

Tn the sixth month of lactation, the average duUy yield (expressed as a 
percentage of daily yield in the highest montl.t) was 82.2 percent for 
the full-grnin ration, 63.7 percent for ration 1, 66.8 percent for ration 
2, and 72.7 for ration 3. In the tenth month, the relative percentages 
were 59.7, 30.6, 38.0, and 33.2, respectively, for the four rations. 

The changes in weight during the first 3 months of the lactation 
period on rations 1, 2, and 3 were remarkably uniform. Up to tlnd 
including the tenth month, tho cows made an I),vernge net ~nin of 10 
pounds on ration 1, an average loss of 19 pounds on ration 2, nn 
avernge gflin of 34 pounds on ration 3. Since, on the average, Itt the 
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end of the tenth month they were still 4 months away from the next 
calving, there is little questIon but that they regltined the precalving 
weights for the different rations. 

On ration 1 the cows consumed an averuge of 34.8 pounds of alfalfa 
hay per dn,y during the part of the luctution that they were not on 
pusture. One cow ute only 23.1 pounds per day, but the heaviest 
consmner ate 45.8 pounds per day. The nmount of hay consumed 
probably would have been incrcnsed had tbey been otl'ered sufficient 
hay to permit a larger refusal of the leust palatable parts of the hay. 
In this experiment the hay offered was so limited that the refusal was 
less than 2 percen t. 

During the winter feeding senson, the cows consumed an average 
of 30.6 pounds of dry mattm' per day on ration 1; 32.85 pounds on 
rution 2; and 32.76 pounds on rution 3. On rution 1 they failed to 
consume sufficient nutrients to mcet requirements by 1.19 percent, 
although they gained an avernge of 4 pounds per cow; on ration 2 
they failed to consume sufficient nutrients to meet requirements by 
3,6 percent, and the avernge loss in weight wus 36 pounds; and on 
ration 3 they failed to meet requil'Cments by 0.64 percent, and the 
average loss in weight was 25 pounds. During the winter feeding 
senson, 21 percent of the total digestible nutrients for ration 2 came 
from the barley, and 39.8 percent of the nutrients for ration 3 came 
from the corn silnge. 

During the pasture season, the average amount of supplemental 
feeds fed to each cow on the different rutions wns: Rution 1, 2.65 
pounds of alfillfn huy pc!' duy; riltion 2, 3.44 pounds of alfnlfa hay und 
5.45 pounds of ground barley per duy; and rution 3, 1.75 pounds of 
alfulfu hay and 9.4 pounds of corn silag(' per duy. The amount of 
totul digestible nutrients supplied by these supplementary feeds wns 
1.35 pounds per duy for ration 1, 6.05 ·pounds per day for ration 2, 
and 2.65 pounds per day for ration 3. It is estimated that each cow 
obtained the following daily amounts of total digestible nutrients 
from pasture: Ration 1, 18.75 pounds; ration 2, 16.27 pounds; and 
ration 3, 18.27 pounds. During the pasture senson, on ration 1 the 
cows obtained 93.3 percent of their nutrient requirements from the 
pasturnge; on ration 2, 72.9 percent; and on ration 3, 87.3 percent. 
On ration 2, the cows were fed the ground barley throughout the 
pnsture senson, while on rutions 1 and 3 they were fed supplemental 
feeds only when the gruss was short. 

There is some evidence to indicat(' that these cows were more 
regular breeders when they were on the rutions in which no grain 
was fed. 

The calves that were born as a result of conceptions that occurred 
while their dams were on the roughage rutions were slightly heavier 
than those born as a result of conceptions occurring while the dams 
were on the rations that included grain. 
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