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INTRODUCTION

The composition of milk has long been an object of scientifie investi-
gation. As milk is ewaluated largely on the basis of its composition,
investigators have given considerable study to the factors causing vari-
ationg in the amounts of its warious constituents.

Although many scientific discoveries have been made relative to the
mode of milk secretion, much yet remains to be done to satisfactorily
explain this phenomenon. BPEarly workers were of the opinion that while the
composition of milk of individual cows varied within certain limits, the
compesition was determined by heredity and could not be affected appreciably
by feeding., Present day evidence indicates that this early hypothesis is
only partially true. It still appears to be a fact, however, that the
normal composition of a cow's milk is largely fixed by heredity and cannot

be changed beyond certain more or less fixed limits.



THE PROBLEM

There are two fundamental causes of variations in the composition of
milke~heredity and enviromment. The variation in the composition of milk
of animals of different breeds is largely due to hereditary differences
between the breeds. The composition of milk of animals of any breed may,
however, change considerably under different conditions of enviromment.

Furthermore, there are a number of factors that operate during the
dry period and throughout the lactation period that tend to alter the
composition of milk. Some of these factors tend to lower the percentages
of some of the constituents, while others tend to inorease them. Some of
these factors may be clasmed under management and nutrition and may be
under the contrel of the feeder and milker, while others may be classed
as physiological factors and are due to changes in the internal condition
of the cow.

Extensive research has been conducted by experiment stations in the
United States and in Burope, and this evidence indicates conclusively that
the composition of milk cannot be appreciably changed permenently by any
method of feeding. Experiments have shown that certain feeds and galac-
tagogues may effect a slight change in the composition of milk for only
& short period of time.

Recent research work has been presented that shows that the composition
of milk might be materially changed for periods as long as several lace
tations by changing the physical condition and/or the quantity of roughage
consumed.

The object of this investigation is to study some effects of the
quantity and physical conditions of the roughages fed dairy cows on the
composition of the milk.



REVIEW OF LITERATURE

A study of the literature relative to investigations of the compo-
sition of milk as affected by the physioal condition and/or the quantity
of roughage consumed reveals a very small amount of data, all of which are
the ﬁault: of comparatively recent work.

Studies by Powell (8) show conclusively that the physical character
of the ration and the quantity of roughage consumed will significantly
affect the composition of milk in both butterfat and solidsenot-fat percent-
ages. His studies include thirty-one cows for seventy-nine lactations,.

The cows received ample nutrients according to aceepted standards and a
later check-up on carotene content of the ration made up of the same formula
as those that were used during the experiment, showed a daily intake up to
560,000 micrograms of carotene per cow.

Date presented on results from eight individual cows, which were said
to be typical of all results secured under like circumstances, show a range
of decrease in butterfat percent of 0.6 to 1.3 percent for lactations on a
checkered ra'biony as compared with a regular ration where natural roughage
was fed ad libitum.

In two cases reported when the entire ration was fed in the meal form
for the entire lactation, the average butterfat tests were 2.9 percent and
2.6 percent as compared to butterfat tests of 3.4 percent and 3.3 percent,
respectively, for succeeding lactations on the regular ration.

Two other animals received checkered rations plus five pounds of
alfalfa hay daily in rations that contained 21.9 and 14.7 pounds of roughage,

respectively. The butterfat test was 2.9 percent as compared with 3.8 percent

-1'/ A checkered ration is made by grinding the ingredients, mixing them,
and running the mixture through a machine that compresses it into
checkers or cubes.
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during the succeeding lactation on the regular ration, and 2.5 percent in

the sixth lectation as compared with 3.3 percent om a regular ration in the
third lactation. When another individual received 15.0 pounds of silage
daily with a checkered ration which inecluded 22.3 pounds of roughage, the
butterfat test was 2,7 percent for that lactation as compared with butterfat
tests of 3.1 and 2.9 percent for the two succeeding lactations.

Studies with twelve Holsteins averaging more than sixty pounds of
milk daily showed a decline in butterfat tests from approximately 4.0 per-
cent while receiving 25.0 pounds of hay daily to approximately 2.1 percent
when placed on & ration including 6.0 pounds of hay daily. When the cows
were returned to 25.0 pounds of long hay daily, the butterfat test increased
to approximately 3.2 percent. Graphiec 111ustr§tionl show that the trends
of changes in the butterfat test closely paralleled trends of changes in
hay consumption.

Powell (9) reports that the reaction of the cows in respect to butter-
fat content of milk was similar when the roughage allowance was kept the
same but ground relatively fine, or when the total roughage allowed was
reduced and the total digestible nutrients of the roughage deducted was
replaced by increased concentrate allowances.

By regulating the physical characteristies and the total intake of
the roughage part of the ration, Powell (10), in & series of tests involving
thirty-seven cows, mostly Holsteins, for a total of eighty-five lactations,
varied the fat content of the milk at will as much as 60.0 percent without
materially changing the quantity of milk produced. He reported that a low
fat test could be maintained for at least three complete lactations without
apparent physical injury to the cow, and then restored to the normal fat

percentage permanently by changing the physical characters of the roughage
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received and/or the amount of roughage consumed. The solids-not=fat also

varied in the same general manner as the butterfat.

Inghsm and Meade (4) fed ground and unground soybean hay to dairy
cattle in & roughage ration of 1.0 pound of hay and 3,0 pounds of silage
per one hundred pounds live weight. The cows were allowed all the concen-
trates they would consume, For grinding the soybean hay, a hammer type
mill with a 5/16 inch screen was used. The average butterfat test was 0,15
percent to 1.0 percent higher on ground than on unground soybean hay.

Olson (7) conducted four ninety-day feeding trials comparing the
value of ground and unground alfalfa hay, sweet clover hay, and alfalfa
bay and corn fodder. The animals were fed 350.0 pounds of silage daily and
the additional quantity of dry roughage they would consume. Concentrates
were fed according to milk productions

The butterfat test was 0,042 percent higher on whole alfalfa than on
ground alfalfa; 0.175 percent higher on ground sweet clover hay than on
whole sweet clover hay; 0.075 percent higher on ground alfalfa and corn
fodder than on whole alfalfa and corn fodder in the first trial, and 0.02]1
percent higher on ground alfalfe and fodder in the second trial.

Morrow and laMaster (5) studied the value of ground and unground
alfalfa hay, soybean hay, and oats and vetch hay for milk production. Two
lots of five cows each were allowed all the dry roughage they would consume
after they were fed 3.0 pounds of comn silage per one hundred pounds live
weight. The concentrate mix was fed in proportion to production using the
Henry and Morrison Feeding Standard for computing the feed requirements.

The butterfat tests were 0,107 percent higher on ground alfalfa hay
than on unground alfalfa hay; 0.004 percent higher on ground soybean hay
than on unground soybean hay; and 0.024 percent higher on ground oats and

vetch hay than on unground cats and vetch hay. They conCluded that the
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physical preparation of hay had no effect upon the quantity or quality of

milk produced.

Reed and Burnett (11) fed ground and unground alfalfa hay in comparative
rations to two groups of six cows each for a period of ninety days. The
rations consisted of 1.0 pound of hay and 3.0 pounds of silage per one hune
dred pounds live weight, and 1.0 pound of concentrate per 3.5 pounds of milk
produced by Holsteins, and 1.0 pound concentrate per 3.0 pounds of milk
produced by Ayrshires. Samples for Babecock analyses were taken at each
milking. The results show a 0,017 percent higher butterfat test for the
ground hay periods than for the unground hay periods.

Hayden and co-workers (2) reported work in which ground and unground
roughages consisting of two parts alfalfa and one part corn stover were
fed to two groups of six cows each for one hundred and seventy-four days.
The hay and stover were run through a hammer mill with a 7/16 inch soreen.
The butterfat test was 0.017 percent higher on the ground hay than on the
unground haye

In one feeding trial, Williams (12) compared the value of & ground and
an unground roughage ration cmmsisting of two parts alfalfa and one part
corn stover for milk production. Two lots of six cows each were fed for
about six months. The cows were given all the feed they would consume.
Results show a butberfat test 0,069 percent higher for the ground roughage

period than for the whole roughage period.



PLAN OF INVESTIGATION
Experimental Setup

Fourteen cows in the dairy herd of the Oklahoma Agricultural and
Mechanical College were used in this study to obtain additional information
of the effects of the quantity and physical condition of the roughage fed
dairy cattle on the butterfat percent and solids-not-fat percent of milk.
These studies include three experiments: (1) in which different levels of
prairie hay were fed in the ground and the unground conditioms, (2) in
which alfalfa hay was fed in the ground and the unground forms, and (3) in
which the roughage consisted of & limited amount of alfalfa hay.

In all experiments the single reversal plan of experimentation was
used. The ordinary single reversal plan was used when a camparison between
whole and ground hay was made and when a comparison was made be‘b-_un a full
roughage ration and & limited roughage ration. The modified single reversal
plan was used in Experiment 2 in which the relative effects of a full rough-
age ration of ground hay and limited roughage rations of ground and long
hays were compared with a full roughage ration of long hay. The idea of
an ordinary single reversal plan and the modified single reversal plan can
eagily be described diagrammatically.

Ordinary single reversal plang
ha , Ground ha _ ha
S o g g

Modified single reversal plang

4 lbs. 4 lbs.
Long ha ~Full ground hay Ground hay  Long ha Full long hay
'_"T—"‘!I_ i T B 3 ; 3 1“!1—'——5-*"

~— Bxperimental Periods (1, 2, 3, 4, 5)
————— Preliminary Periods (1, 2, 3, 5)
———— Prepreliminary Periods
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The ordinary single reversal plan permits a comparison of the first

and third experimental periods with the second experimental period, and the
modified form of the single reversal plan affords a comparison of the first
and last experimental periods on the basal ration with each of the inter-
mediate periods. It also permits a comparison between the intermediate
periods. The merits and disadvanteges of these plans will not be discussed
here.

Cows Used in Experiments

Eight grade Jersey cows that were being used in a prairie hay and
cottonseed meal investigation were available for studying same of the
effects of feeding prairie hay in the ground and in the unground conditions
on the composition of milk. Three of these animals received 4.0 pounds of
hay daily, one 8.0 pounds of hay daily, and four approximately as much hay
as they would consume.

Two Ayrshires and two Holsteins were used to study the influence on
the butterfat and solids-not-fat content of the milk of a full roughage
ration of long alfalfa as compared with a full roughage ration of ground
alfalfa hay and with a limited roughage ration of ground and long alfalfa.

Two Holsteins that were finishing an experiment in which mungbean silage
was compared with alfelfa hay for milk production offered an opportunity to
compare the butterfat and solids-not=fat content of the milk produced on a
full and on & limited roughage ration of alfalfa hay.

There were considerable veriations in daily milk production, butterfat
tests, stages of lactation, stapges of gestation, live weights, and levels of
feed intake among the fourteen animals used in the experiments. A descrip-

tion of these factors is given in Table 1l.



Table 1. Description of Animals at the Beginning of Experiments

Stage iﬁg‘ Daily
Type of —E Isg:;{t Lac::tion Gu:artion ﬁﬁt Bu;:::fat
Hay Ration 2 Lbs. Days Days Lbse | Percent
38 Full prédirie hay |Grade Jersey 8 970 247 127 7.4 548501
38 Full preirie hay |Grade Jersey 8 3 1016 29 0 21.98 4.3731
13 Full prairie hay [Grads Jersey | 10 9 1000 84 3 17.12 4.5724
404 Full prairie hay |Grade Jersey 5 0 961 221 24 15.82 5.9147
331 8 lbs. prairie hay|Grade Jersey 3 5 860 40 0 28.28 4.7546
604 4 lbs. prairie hay|Grade Jersey 2 11 949 296 157 10.08 6.7935
431 4 lbs. prairie hay{Grade Jersey 3 3 927 149 4“4 12,22 5.8219
338 4 lbs. prairie hay|Grade Jersey 4 3 871 134 0 22.56 4.5468
1 Full alfalfa hay |Holstein 3 11 1404 69 0 41,59 3.5779
2 Full alfalfa hay |[Holstein 5 4 1602 47 0 56.19 3.4166
3 Full alfalfa hay [Ayrshire 6 3| 1289 43 0 41.41 | 3.6491
4 Full alfalfa hay |[Ayrshire 4 1 1149 130 41 23.49 3.7027
5 Full alfalfa hay |Holstein 6 6 1431 162 39 37.48 3.4308
6 Full alfalfa hay |[Holstein 9 5 1524 115 29 60.41 3.4367

_z/ A full hay ration is the quantity of hay & cow will consume when dry hay constitutes the entire roughage.

This is usually about 2.0 pounds of hay daily for each 100 pounds body weight.
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Feeds Used

The feeds used in Experiment 1 were good quality Oklahoma prairie hay
grown locally, molasses beet pulp, and cottonseed meal, 43 percent protein
grade, In Experiment 2 good quelity brown alfalfa hay was used. The cone
centrate mixture fed from February 20 to February 28 consisted of four
parts corm, three parts wheat bran, two parts cats, and two parts cottonseed
meals The concentrate mixture fed from March 1 to May 25 consisted of four
parts corn, three parts wheat bran, two parts oats, and one part cottonseed
meal. In Bxperiment 3, No. 2 grade alfalfa hay was fed. The concentrate
mixture consisted of four parts corn, three parts wheat bran, two parts
oats, and one part cottonseed meal. In all cases the cows were fed ample
protein and total digestible nutrients to meet their requirements for main-
tenance and milk production as required by the Morrison Feeding Standards.

Preparation of Hays

The alfalfa and prairie hays fed in the ground condition from March
8 to April 1 wereground with a Jay Bee hammer type mill, size 2 U, using
a 2/32 inch screen. A thirty horse-power electric motor was the source of
power.

The ground alfalfa hay fed from April 2 to May 25 was ground with a
John Deere hammer type mill, 10-inch size, using a 3/32 inch screen. A 15-30
horse-power McCormick Deering tractor was the soiree of power.

A sample was taken from each bag of ground hay fed in the experiments
for the purpose of determining the modulus of fineness. All samples of
ground prairie hay were combined and thoroughly mixed by placing the samples
of hay on a large paper and alternately pulling the opposite corners of the
paper across each other. Two representative samples were taken from the
composite batch for determining the modulus of fineness by the method des-
eribed by Bohstedt (1).
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The same procedure was followed for mixing samples and determining the

modulus of fineness of the alfalfa hay ground by the Jay Bee hammer type

mill, size 2 U, using the 2/32 inch screen and that ground with the John

Deere hammer type mill, 10-inch size, using the 8/32 inch screen.
Modulus of Fineness of Ground Hays

Table 2 shows the average percent of hays retained on the different
Tyler standard screen scale sieves and the modulus of fineness of the hays
fed in the experiment.

The prairie hay ground with the Jay Bee hammer type mill, size 2 U,
using a 2/32 inch screen had an average modulus of fineness of 1.4587,
while the alfalfa hay ground with the same equipment had an average modulus
of fineness of 1.3009. The alfalfa hay ground with the John Deere heammer
type mill, 10-inch size, using the 3/32 inch screen had an average modulus
of fineness of 2.1923,

Powell (9) stated that part of the hay used in his experimental work
was No. 2 grade, submitted to a 1/4 inch grind. Eighty percent of this
material would pass through a 10 mesh screen. In other parts of his investi-
getion, No. 1 grade hay ground fine enough for ninety percent to pass through
a 24 mesh screen was fed,

Analysis of the ground hays used in Experiments 1 and 2 shows that the
prairie hay was ground fine enough for ninety percemt to pass through a 28
mesh screen. The alfalfa hay ground with the Jay Bee hammer type mill, Size
2 U, using the 2/32 inch screen was fine enough for ninety-five percent to
pass through the 28 mesh. The alfalfa ground with the John Deere hammer
type mill, 10-inch size, using a 3/32 inch soreen was fine enough for seventy=-
three psrcent to pass through the 28 mesh screen.

Thus it appears that the ground prairie hay used in Experiment 1 and

the more finely ground alfalfa hay used in Experiment 2 were of finer grind



Table 2.

Modulus of Fineness of Ground Hays Consumed in Experiments

Average Percent of Hay Retained on Screens

| — —

Prairie 3/ 0.00
Added totals 0400
Alfalfa 3/ 0400
[Added totals 0,00
Alfalfe &/ 0400
Added totals 0,00

3/8 mesh | 4 mesh

Screen Sizes

8 mesh; 14 mesh | 28 mesh “s mesh | 100 mesh | Bottem | 'roh:l‘* Modulus
0.07 0.12 0447 9,19 42,97 29,46 17.75 {100.00
0,07 0,19 0.66 9.85 52.82 82,28 145.87 | 1.4587
0,00 0,00 0.27 4,78 48,09 18.49 28,38 100,00
0,00 0.00 0.27 5.05 53.14 71.63 130,08 | 1.3009
0.00 0.02 9,85 26,74 41,26 16.99 14,03 (100,00
000 0.02 9.87 36.61 T7.87 94 .86 1219.2% | 2.1923

E/ Jay Bee, Size 2 U, hammer type mill, 2/32 screen.

2/' John Deere hammer type mill, 10-inch size, 3/32 screen.
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than that used in Powell's investigation. One would estimate that the more
coarsely ground alfalfa hay used in Experiment 2 was coarser than the finer
ground hay used by Powell.

Management of the Cows

The cows were stanchioned in individual stalls with special box-mengers
designed to eliminate wasting of feeds and to prevent the exchange of feeds
between mangers. Water bowls were located at each stall to provide water.
Water was alsc available in the outdoor lote.

The feed allowances were weighed out each aftermoon for the evening
feeding and for the following morning feeding. Orts were removed and weights
recorded each afternoon before the evening feed allowances were placed in
the mangers. The cows were kept outdoors in dry lot all days when weather
was favorable.

All cows in the experiments were milked twice daily and the weights
of milk were recorded at each milking.

Sampling and Analyses of Milk Samples

A representative sample of milk was taken from each cow immediately
after each milking for analysis of butterfat percent and for making lactome-
eter readings.

Duplicate butterfat determinations by the Babocock method were made on
all samples. The test bottles used were calibrated and all duplicate
analyses checked within 0.1 percent. The daily butterfat production and
daily butterfat tests were caloulated using the average results of the
duplicate determinations for each milking.

Lactometer readings were made on all samples of milkwith a Quevenne
lactometer calibrated to be read at the level of the surface of the milk

according to Hereford (3). Lactometer readings were taken at the top of
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the meniscus and recordsed. The temperature of the milk was also recorded.

Corrections for temperature and reading nt the top of the meniscus were
wede as described by Newlander (8). The Babeock Formula, Sclids-NoteFat
Parcent = lactomoler Reading . 0,2 x Butterfat Percent, was used for

4
caleulating percent of solidse-not-fat.

Iive Weights
Live weights of individual cows were taken at the beginning and at the
end of each preliminary and experimenital period. The plan was to have the
second of the three weighing days fall on the first or last day of each
prelininary or experimental pesriod as the case might be. The animals wers
woighed on successive days unbil three weights within a range of twenby
pounds were cbtained. The average of these three weights was used as the

averaze body waight.



PRESENTATION AND DISCUBBION OF BEPERINIUTAL DATA
Feed Records

The average daily ration offeved each cow, the feeds refused, and the
feeds consumed are surmarized in Table 3.

In Experiment 1, Cow Mo. 604 received 4.0 pounds of hay daily. From
tha beginning of Pariod 3 on Jamuary 1l to January 20, cotboms eed meal was
Pod mixed with ground hay. Duriug the remeining portion of the expoerimental
period, each feed was fed separately. During the entire exporimental peoriod
portions of bthe ground hay were refused whether fed mixed with the ccbtone
seed woal er fed alons. Average daily hay rofusal for Peried 1 on lomg hay
was 0.2 pounds; for Poriocd § om ground hay, 2.33 pounds; and for Peried 5
on longz hay there were mo hay refusals (Table 3).

On the other hand, Cow Ho. 36 refused an average of only 0.00 pounds of
ground hay daily during Pericd & as compared with average daily rofusals of
2.38 pounds of long hay in Period 1 and 1.49 pounds of long hay in Psriocd .

Cow Ho. 13 refused no hay during Period 3 on the ground hay raticie
During Period 1 on long hay there wes an average daily rofusal of 2.10 pounds
of bay and during Period & on long hay there was an average>daily rofusal
of 3.73 pounds of hay (Toble 3).

With the excepuiion of an average daily hay refusal of 3.30 peuﬁds of
long bay for Gow Ho. 404 during Perilod 1, thore were no appreciabls deily
hey rofusals during any poriods for the other cows on the experiment.

Difficulty was eucountered im gebting Cow Fo. 3 in Bxzperiment 2 %o
consume i hay in the ground conditions During Poriod 3 im which 8.0
pounds of loug hay and 18,0 pounds of ground hay wore fed, she refused an
average of 2.38 pounds of ground bhay daily. For Period 4 in which 13.0
pounds of ground hay were fed, the averags dulily refusal was 4.08 pounds,

and for Poriod 5 in which 4.0 pounds of ground hay were fed daily, the



Teble 3. Average Del ly Ration Offered, Feeds Refused, and Feeds Consumed by Individuals

g Preirie Hay Beet Pulp Cottonseed Meal
Feeding Period| Offered; Rerused Refused, Consumed ered (Rafused, Consuwmed
Period Ration Days Lbs. Lbs. Lbs. Lbs. Lbse Lbs. Lbse
Cow No. 36
1 Full long hay 6 15,00 | 2.38 8.00 0.00 8.00
3 Full ground hay 26 12.46 0.09 6446 0,00 68.46
Cow No. 38
1 Full lﬂng hﬂy 5 23,00 0.10 8.24 0.00 8.24
3 Full ground hay 24 20,00 0.00 10.00 0.00 | 10,00
Cow No. 13
3 Full ground hay 50 18.00 0,00 10.00 0«00 | 10.00
] Full long hay 11 18,00 3478 10.00 0.00 { 10,00
Cow No. 404
1 Full long hay and 5 19,00 3.30 0.00 }4.40 6.60 0.00 6+60
beet pulp
beet pulp
4 Full ground hay 18 17.50 0,58 7.68 0.00 T.58
6 Full long hay 26 18.00 0.32 700 0.00 7.00

91




Table 8 (Continued). Average Daily Ration Offered, Fudl Refused, and Peeds Consumed by Individuals

Lergth
Prairie Hay ; But Pulp Cottonseed Meal

Feeding Refused |Consumed [P7 orod Refused [Consumed |pIfered Relused tonauu_‘l'
Period Ration | _Lbs, Lbs. | Lbs. Hu . Lbse Lbs. Lbse
Cow No. 331

1 8 1bs. long hay 8 | 8.20| 0.00 | 8.20 0,00 |16.75 || 9.00 | 0.00 | 9.00

3 8 1lbs. ground hay 35 8.17 0.20 Te97 0,00 | 14,00 8,00 0,00 8.00

7 8 lbs. ground hay 14 8404 0,00 8,04 0.00 | 12,00 8,00 0,00 8.00

9 8 1lbs. long hay 10 8,00 0,10 7.90 0,00 | 14,00 8.00 0,00 8,00
Cow No. 604

1 4 1bs. 10!18 h‘,’ b5 4.00 0.24 3.76 0,00 9.00 6440 0.00 6.40

3 4 lbs. ground hay 30 4,00 2,33 | "1.87 0.00 8.50 6420 1,08 | 5.I7

7] 4 lbs. long hly 16 4,00 0,00 4,00 0.00 8,00 6.00 0,00 6.00
Cow No, 431

1 4 lbs. long hlr 5 4,00 0,00 4,00 0.00 12.00 5,00 0.00 5.00

3 4 lbse. ground hay 49 4,00 0.04 3.968 0.00 | 1l.15 5,00 0.,02 4,98

] 4 lbs. 10115 h&y 18 4,00 C.00 4,00 0.00 11.00 5.00 0,00 5400
Cow No. 338

1 4 1bs. long hay 5 4,00 0.00 4,00 0,00 | 12,00 5,00 0.00 5,00

3 4 lbs. ground hay 49 4,00 0.02 3.98 0,00 | 12,00 5,00 0.00 500

6 4 lbs. long hay 18 4,00 0.00 4.00 0.00 | 12,00 5,00 0.00 5.00

LT



Table 3 (Continued)s Average.Daily Ration Offered, Feeds Refused, and Feeds Consumed by Individuals

Ia::%th Prairie Hay | Beet Pulp Concentrate
Feeding Period [0fTered sed |Consumed |01 Tered [Refused |Consumed red [Refused ronmlod
| Lbs. Lbse Lbse
3 Full ground hay 30 28400 0,07 | 11.98
6 ILimited ground hay 10 4,00 0.00 | 12,00
8 Full long hay 10 28,00 0,00 | 12,00
Cow No. 2
3 Full ground hay 30 | 32,00 1,01 | 14,89
5 Limited ground hay 10 4,00 0,00 | 16,00
5] Limited long hay 10 4,00 0.00 16,00
8 Full long hay 10 32,00 0.00 16,00
Cow No, 3
: 8 lbs. long hay 8,00
' 18 1bs. ground hay » 18.00 1,19 | 12,82
4 18 lbse ground hay 10 18,00 5440 | 18.60
6 m’-t&d ground hy 10 4000 7.39 150‘8
7 Limited long hay 10 4,00 Te83 | 12,77
9 18 1bse long hay 10 18,00 0.42 | 20.18
Cow No. 4 ' '
1 Full long hay 8 24,00 4,00 0400 | 44,00
3 Full ground hay 30 24,00 6,00 003 | 5.97
5 Limited ground hay 10 4,00 0.00 | 13.60 6.00 0,00 | 6,00
8 Full long hay 10 24,00 6,00 0,10 | 5.90

81



Table 3 (Continued). Average Daily Ration Offered, Feeds Refused, and Feeds Consumed by Individuals

I‘:gth Prairie Hay Beet Pulp Concentrate

[Feeding Period [Dffered [Refused konsumed fased [onsume red Refused fonsumed
Poriod Ration D.y. Lbse Ibs. Ibse Lbs. Lbs. Lbs. Lbs, Lbs. Lbs,
Pco' ¥o. 5

) | 11 long hay 20 29,00 0.15 | 28,85 14.00 0.00 | 14.00

3 ted Iﬂng hly 10 8,00 0,00 8,00 14,00 0.00 14.00 14,00 000 14.00

5 11 long hay 10 | 29,00 | 0.13 |28.87 14,00 | 0,00 |14.00
|Cow Hg. 6

15/ |tong hay plus silage| 20 |15.00 | 0.49 | 14.51 20,00 | 0,00 |20.00

3 ted long h!.y 10 8,00 0,00 8.00 15.40 0.00 15.40 20.00 0,00 20.00

5 11 llmg hly' 10 30,00 3.09 26,91 20,00 0.15 19.856

8/ 44,97 pounds of mungbean silage consumed deily.
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average daily rofusal wus 2.83 pounds of grownd hey (Table 3).

Cow Boe 2 refused porticns of the mixed ground hay and concentrate
oceasionally during Periocd 3 on ground hay. Cows Mos. 1 and 4 refused ne
acpreciable quantities of hay during ths ground hay period (Table 3).

During the initial ground hay pericds every animal in the experiment
conswred practically all the alfalfa hay offered. The qualibty of hay
offered duvring the final long ha

¥ period appeared to he scmewhst more

&

» .

cosrse then that fed during the initial long ey period. Thore were average

daily hay refusals for Cows Hos. 1, 2, 3, and 4 of £4.50, 7.84,3.32, and £.31

o

g

pounde of long hay, respectively, for Period 8 (Table 3).

Animal Fo. 6 in Experiment § went off feed and refused 1ar re guanbities
of hey during the last few days of Period 5 on long hay. With this exeep~
tion there were no cppreociable quanbities of hay roefused during any of the
fesding periads in Experiment 3.

Tithk o few exceptions, the cows consumed most of the fo ichares offered .
during the different feeding periods. There was litble differerce in bthe
palatibility of the hays whether fed inm the ground or ungroeund condition.
With the exception of Cow llo. (04 in Experiment 1 and Cow Ho. 3 in Ixporiment
%y 1ittlo difficulty was experienced im getting the cows to consume hay in
the ground condibtion.

Cranges in Live Weights
The chonges in live weipght of individual cows on the different roughage

rabions during the expariments are recorded in Table 4.

}za

aipals Wos. 30, 18, and 404, reeceiving the full ratiocn of prairie hay
shewed small doily losses .during Period 1 on lorng hay. Cow Ho. 38 made an

svorags gain of 1.0 pound daily during the pericd. While on ground hay
(Period 3) all three aninels showed small averege daily leosses, and during

Poriod 5 on long hay ¢ll animals mede small daily geins.
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Table 4. Changes in Live Weights of Cows on Different Roughage Rations
Ave.
Daily
Length Ave, Ave. |[Gain | Gain
of Initial | Final | or or
Féeding Period | Weight [Weight |[Loss | loss
Period Ration Da Ibs. Lbs. |Lbs. | Lbs.
ow No. 36
1 Full long hay 6 970 968 |~ 2 =0,40
3 Full ground hay 26 967 956 |-11 =0,42
5 Full long hay 12 949 956 |+ 7 +0.58
|Cow Wo. 38
1 Full long hay 5 1016 1021 |+ 6 +1.00
3 Full ground hay 24 993 971 |-22 -0.92
5 Full long hay 18 967 970 |+ 8 +0.17
No. 13
1 Full long hay 5 1000 990 |=10 -2.00
3 Full ground hay 50 966 935 |=31 =0.62
5 Full long hay 11 930 945 |+15 +1.36
|Cow No. 404
1 Full leng hay 6 961 963 |- 8 ~1.60
3 and 4 Full ground hay 43 956 940 |-16 =0.57
6 Full long hay 25 909 937 |+28 +l.12
|Cow No. 331
1 8 1bs, long hay 8 860 866 |+ 6 +0.75
3 8 1bs. ground hay 35 866 850 |-16 =046
5 8 lbs. long hay 15 864 889 (425 +1.67
7 B lbs. ground hay 14 889 902 |[+13 +0.93
9 8 lbs. long hay 10 202 886 |=16 -1.60
Cow No. 604
1 4 1bs. long hay 5 949 956 |+ 6 +1.20
3 4 lbs. ground hay 30 9556 941 |-14 -0.47
!00" No. 431
1 4 lbs. long hay 5 927 939 |[+l2 +2.40
S 4 lbs, ground hay 49 939 925 |~14 «0.29
5 4 lbs. long hay 18 931 961 |[+30 +1.67
Cow No. 338
1 4 lbs. long hay 5 871 B97 (426 +5.20
3 4 lbs. ground hay 49 897 859 |[=38 -0.78
5 4 lbs. long hay 18 869 834 |-25 =-1.39




Fable 4 (Continucd).
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Chenpges ia Idive Veighte of Cows
on Different Roughape Rations

AvVee
v Baily
2 Length | Ave, | Ave. | Gain | Gein
Peading of Initial |Final or or
Pariod Hation Period { Weight {Weight | Loss | loss
Days Ihse Ibse | Lbs. 1bs.
Uiotr Lioas 1
‘ 1 Full lonz hay 8 1802 | 1500 | =102 1-12.75
3 Pull ground hey 30 1448 | 1448 |t 0O 0.00
& Limited sround hay 10 148¢ 1498 {+ 12 |+ 1.20
6 Linited long hay 1 1498 1480 | - 18 |« 1.80
8 . Full long hay 10 1481 1463 | - 18 | = 1.80
Gow Hoe 2 _ »
1 Full long hay & 1404 1262 | =142 | «17.75
3 Pull ground hay 30 1237 1230 | = 7= 0.28
5 Limited pround hay 10 1214 1200 { « 14§ - 1.40
8 Limited longz hay 10 1200 1232 | + 32 | + 3.20
8 Pull long hay 10 1287 1262 | 4+ 5]+ 0.50
Cow Yo, &
1 Fall loag hay 8 1289 1180 | =109 | 13,43
3 and 4 18.0 1luse. ground hay 30 1161 1149 | - 12 | « Q.40
G Linited ground hay 10 1158 1125 | = 30§ = 3.00
7 Limited lonz hay 10 1125 1180 | + 65 + 6.50
3 18.0 1uis. long hay 10 1183 | 1194 | ¢ 11|+ 1.10
Cow Tlo. & ' '
Pull long hay 8 1149 1145 | * 0] * 0.00
] Pull ground hay 30 1078 1162 | + 841 + 2.80
5 Linited ground hay 10 1100 1117 | + 17} « 1.70
8 Limited long hay 10 1117 1132 | + 15¢ + 1.50
8 Full long hay 10 1130 1119 | - 11§ = 1.10
Cow Hos B
1 Full long bay 20 1431 | 1446 | & 15} « 0.75
3 Limited long hay 10 1431 1445 | « 141 ¢ 1.40
B Full long hay 10 1457 1462 | + 51 + 0.50
Cow Yo. 6 _
1 Long hay plue silage 20 1524 1526 f 4+ 2]+ 0.10
3 Limited long hay 10 1466 | 1457 | -« 9] - 0.90
5 Full long hay 10 1272 | 1272 | ¥ o} ¥ 0.00




Cow Ko. 381 fod 8,0 pounds of hay and Cows Wos. €04, 431, and 336
fed 4,0 pounds of hay showed swall daily geins during Period 1 on long hay;
srall daily losses during Period 3 on ground.hay; while all made slicht
Jdoily eains duping Period 5 on long hay with the exception of Cow lo. 8.
Gow Ho. 338 showed an average daily loss of 1.39 pounds during Feriocd &.

Cow No. 831 showed an average daily gain of 0.93 pound during Period 7 on
ground hay and an aversge daily loss of 1.G0 pounds during Poriod ¢ on long
haya

Animals Hos. 1, 2, 3, and ¢ in Experiment 2 showed wider variations
in live weizht than did the animels in the other experiments, as rovealed
by Table 4. Some individuals gained weight while others lost weight during
most of the feeding poriods. The changes in live weishbts were not accome
penied by corresponding changes in condibionm, bub perhaps reprecont a
difference in fill of the animals. Milk production was not appreciably
affected by the chamges in live weights of the animals.

Cows Nose. 5 and 6 showed small daily gains during Period 1 on the full
roughoge ration and small daily losses during Period 3 on the reduced hay
roetion. During Period 5 on the full leng hay ration, Cow No. 5 showed swmall
gains and Cow No. 6 mainteined the same live weirht,

With fow exceptions, there were no significant daily variations in
live weight during the different feoding poriods in Experiments 1, 2, and 3.
The low live weighte of Cows Wos. 1, 2, and 3 in Experiment 2 during Period
1 might be accounted for, at least partially, by the fact that they had been
receiving an allgwance of Sargo silage in the ration vrior to ihe begimming
of this period.

Production of Cows
Heeords of milk yield, bubberfat production, and solidsenct-fat pro-

ducbion for the individual cows are summerized by five-day periods in Table 5



Table §. Milk, Dubberfot, and Scllds-HNot=Fat Production by Five-Duy Pericds

Cow Woe 38 Cow Wo. 28
~ Solide= ' Tolide=
Fivom Hilk Butterfat j Solids= Hotw=Fat ¥ilk Butterfat |Solidse Hot=Pat
- Day Yield Pat Production j Hot-Fat | Production Yield Fotg Production |Not=Fot |Production
Period Ibse | Porcent Lbs, Parcent Lbs. Lbg. | Percent 1bs e Parcent Lbs
1 35.7 | 5.850 2.,0885. 10.141 346202 100.9 44373 448080 $.585 10,5342
255/ 25.6 5.716 1.4633 10,033 2.5685 8946 44912 444078 9.627 B.6253
3 %l.8 : 8.196 1.9702 24376 5414086 112.1 £,643 5.2053 9.410 10,6481
4 80.9 5.772 1.7887 0,498 2.9350 107.9 44380 207262 $ o804 $.0518
5 lel 54465 1,84996 2.870 2.7897 106.2 4,413 4,6862 B. 713 9.2582
3 0.1 | 5.394 1.6237 D395 2.8280 107.2 4.476 4.7986 8.909 945507
7 25.8 - 5.602 1.6695 9.534 2.8411 104,0 4,477 4,0565 5,293 9.0648
8 28.2 5.987 1.6884 9.328 246304 101.6 4,846 4,9234 84999 D.1432
9 24,7 5,901 1.4576 94354 2.3104 95.7 44782 445786 8,968 8.5829
10 2343 54790 1.3480 9547 2.2245 98.7 4,910 4.8462 8,883 847671
11 Rle8 54780 1.2601 9576 2.0876 99.1 4,758 4.7151 BeBT7 B8.4895
iz 100.2 4,849 4,6585 8,511 B.5278
B )

59/ Only four days' date collected during veriod.




Table 5 (Contimued). Milk, Butterfat, and Solids-Not-Fat Production by Five-Day Periods

Cow No. 13 Cow No. 404
Solids= Solids=
Fivew Nilk Butterfat | Solids= Not=Fat Milk Butterfat |[Solids- Not-Fat
Day Yield Fat Production | Not-Fat |Production Yield Fat Production |Not=Fat |Production
Lbe e Percent Lbs. Lbs. Percent Lbs.

1 85.6 4,573 3.9141 9,388 8.0364 9.1 5.914 4,6783 9.739 7.7036
2 87.1 4,837 4,2127 9.227 8.0369 83.6 5,007 4,2558 2.681 8.,0838
3 8l.8 4,758 3.8923 9.103 7.4466 8246 5.256 4.3355 9.685 7.9075
4 83.2 4.421 3.6781 9,023 7.5069 82.3 5.046 4.,1531 9,369 T.7109
5 81l.7 4,336 3.5425 8.6656 7.0796 80,3 5.080 4,0795 9.085 7.2953
] 82.4 4,361 3.5938 8.646 7.1239 80.7 4,982 4.0207 8.864 71456
7 81.0 4,352 3.,52563 8.884 7.1960 83.3 5.028 4,1885 9.165 7.6344
8 779 4,756 3. 7051 8.933 6.9587 78.9 5.368 4.2276 9,238 7.2820
9 7940 4,503 3.5575 B.899 7.0303 I 75.8 5.257 3.,9845 8,984 6.8101
10 7349 4,922 3.6372 8.858 6.5458 69.5 5.153 3.5811 8.950 6.2199
11 7547 4,570 3.4592 8.699 645853 2.9 5.160 5.7615 8.551 6.2333
12 7646 4,671 3.5316 84131 6.1471 77.3 5,056 3.9082 8.422 6.5008
13 7549 4,471 3.3938 8.152 6.1874 IR 77.8 4,740 3.6878 8.213 6.3900
14 7541 4,643 344870 8.297 6.2310 76.8 4,855 3.7288 B.379 6.4353
16 70.2 4,895 53,4361 B.348 5.8603 74,2 4,820 3.5761 | B8.553 6.3462
16 66.7 4,496 2.,9990 8.624 5.7622 757 4,612 34415656 8.494 6.4300
17 68,8 4,879 3.3568 8,671 5.9655
18 8/ 58,8 | 4.912 2.8884 84758 541497

6/ oOnly four days' date collected during period,

g2



Table 5 (Continued)., Milk, Butterfat, and Solids-Not-Fat Production by Five-Day Periods

Cow No. 331 J Cow No. 604
Solids~ Bolide= |
Five- | Milk Butterfat | Solids-| NoteFat Milk Butterfat | Solidse | NoteFat
Day Yield Fat Production| Not=Fat | Production Yield Fat Production | Not=Fat |Production
Period Lbs. | Percent Lbs, Percent Lbse. Lbss | Percent Lbs, Percent Lbs. 1
1 142,38 | 4.738 647422 9,021 | 12.8369 50.4 | 6,798 53,4239 | 10.640 543626
2 139.,0 | 4,722 645637 8.778 | 12,2020 48,3 | 6.841 3.3044 | 10.472 540580
3 141.2 | 4.612 845124 8,568 | 12.0949 | 38,9 | 7.138 2,7765 | 10,106 3.9313
4 137.6 | 4.559 642737 8.566 | 11.7861 3744 | 6.711 2,5100 9.900 3.7025
5 141,7 | 4.427 842729 8.610 | 12.2002 35.9 | 6.411 2.,3017 9.504 3.4118
6 143.4 | 4.439 6.3653 8,769 | 12.5740 | 33.6 | 6.594 2.2156 9.587 3.2212
7 135,86 | 4.357 5.9076 8.790 | 11.9190 32.8 | 6,982 2.2737 9,720 35,1882
8 134.4 | 4.391 5.,9015 8,980 | 12,0690 27,7 | 7.180 1.9889 94624 2,6380
9 181.4 | 4.468 | 5.8710 9,127 | 11.9932 28.9 | 6.954 2,0097 9.614 2,7783
10 /| 109.2 | 4.468 4.8792 9,071 9.,9059 26,1 | 6.763 1.7652 9.918 2.5886
11 132.5 | 4.944 645510 9.218 | 12,2072 24,3 | 6.925 1.6827 9.718 2.3603

12 150,56 | 4.849 | 6.3279 | 9.305 | 12.1428
15 8/| 10¢.0 | 4.896 | s5.0015 | 9.287 | o.e587
14 128.1 | 4.904 | 6.2816 | 9.436 | 12.0875
15 124,9 | 4.627 | 5.7787 | 9.485 | 11.8468
16 8/| 99.4 | 4.545 | 4.5173 | 9.548 | 9.4858
17 6/| 101.3 | 4.787 4.8288 9.830 9.9576
18 126,7 | 4.857 | 6.15%2 | 9.585 | 12,1440
19 126.0 | 4.897 | 6.1698 | 9.356 | 11.7884

8/ Only four days' data collected during periods (Cow No. 331, Periods 10, 13, 16, and 17)
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Table § (Continued).

Milk, Butterfet, and Solids=Not-Fat Production by Five-Day Periods

Cow No. 431 Cow No. 338
Bollde- Solids=
Five= Milk Butterfat | Solidee Not-Fat Milk Butterfat |Seolids- Not=Fat
Day Yield Fat Production | Note-Fat | Production Yield Fat Production |Not-Fat |Production
Period | Lbse | Percent Lbse Perecent | ~ Lbse Lbss | Percent Lbs. Percent Lbse
1 61.1 5.822 3.5572 10,504 6+4180 112.8 4,547 5.1288 9297 10.4872
2 59.0 5.722 3.3759 10,1538 5.9904 115.8 4,227 4,8951 9.283 10,7491
3 5744 6,036 3.4646 10,167 5.8359 115.2 4,537 5.22T1 9.247 10,6627
4 5846 5e441 3.1831 9.702 5.8759 109.9 4,078 4.4820 8.822 9.6957
5 576 5.374 3,0902 9.457 5.4375 110.3 3,836 44,3403 8,706 9.6016
8 5946 5.245 3.1210 9.276 5,5191 106.1 3.032 4,1721 8.820 9.3579
7 59.0 5.877 3.1727 9.666 5.7027 102.6 4,033 4,1382 8,820 9.0491
8 5640 5.552 3.06387 9.540 5.2469 102.9 4,044 4.18617 B.695 8.,9467
9 5644 5.549 3.1297 9,646 504346 103.56 3.960 4.,0989 8.799 9.1065
10 53.2 5.614 2,9868 944438 5.,0289 102.7 4,113 4.2239 8.766 9.0018
11 54.9 5.427 2.9793 9.320 5.1166 103.2 4,163 4,2962 B8.467 6.7378
12 56.1 5.406 3.0321 8.945 5.0179 103.4 4,118 4,.2581 84331 8.6142
13 57.8 5.279 3,0515 8,759 540626 111.4 4,025 4.4844 8.315 9.2624
14 57.9 5.152 2.9831 8.989 5.2046 112.2 34834 4,3018 8,400 944245
15 57.6 5.234 3.0147 9,248 5.8271 112.3 4,028 4,.5236 8,720 9.7928

L2




Table 5 (Continued). Milk, Butterfat, and Solids-Not-Fat Production by Five-Day Periods

Cow Yo . 1 ﬂ7 Cow Noe 2
Bolids= | Solids=
Vo= Milk Butterfat |Solids- Not=-Fat Milk Butterfat |Solids- Hot=-Fat
Yield Fat Production |Not-Fat |Production Yield Fat Production |Not-Fat |[Production
Lbs,. Percent Lbs. Lbs. Percent Lbee
=

1 210.6 | 3.562 7.5014 8.652 | 18.2216 285.2 | 3.407 9.7164 7706 21,9772

2 203.4 | 3.608 7.3298 B.594 | 17.4792 268,56 | 3.495 9,3844 7.903 21.2195

56/| 163.5 | 5.768 6.1535 8.227 | 18.4353 H 217.1 | 3.438 7.4646 7.546 16.3814

4 201.3 | 3,477 649989 B.492 | 17.0948 265.0 | 3.374 8.9412 7.662 203046

5 201.8 | 3.401 648637 8.591 | 17.3%64 259.2 | 3.014 7.8135 8.006 20.7526

6 192.4 | 3.249 642520 8.480 16,3157 || 242.,7 | 3.054 744125 8.026 19.4799

7 186.4 | 3.368 642779 8.605 | 16.0395 243.1 | 2.964 742051 8,045 1945570

8 17649 | 3.257 547610 9.148 | 16,1737 224.2 | 2.968 6.6506 7.989 17.9118

g 184.8 | 3.275 6.0623 8.752 | 16,1738 201.8 | 3.086 6.2281 8.117 16.3806

10 186.3 | 3.398 6.3208 8.656 | 16,1260 || 207.9 | 3.289 6.8388 7.924 16.4741
11 181.3 | 3.359 6.0894 8.748 | 15.8597 216.2 | 2.822 641020 7.899 17.0779
12 177.7 | 3.314 5.8888 8.905 | 15.8241 219.3 | 2,085 4.5072 7.942 17.4167
13 186.3 | 3.418 643677 8.949 | 16,6727 209.9 | 1.895 5.9774 7.871 16,7308
14 165.0 | 3.349 5.5252 8.846 | 14.5966 201.2 | 1.532 3,0818 8.099 16,2994
15 168.4 | 3.426 5.7697 8.688 | 14,8222 " 208.5 | 1.849 5.8192 8.115 16,7583
168/ 130.9 | 3.213 4,2062 8.860 | 11.5975 157,83 | 2.438 3.8350 8,156 12,8292
17 159.7 | 3.608 5.7564 8.835 | 14.1093 191,56 | 2.90¢ 5.5609 8.234 16,7684
18 160.4 | 3.702 5.9388 8.836 | 14.1732 187.4 | 5.084 5.7789 84197 15.3611
19 145.9 | 3.403 4,9651 8.408 | 12.2678 “ 185.8 | 3,093 5.7473 7.899 14.6763

2/ Only four days* data collected during period.
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Table 5 {Continued).

i1k, Butterfaet, ond Solids-Hob-Fut Preduction by Five-Day Pariods
s e K] y

Cow Wos & Cow Hoe 4
Solids= ' ‘ Solidg=
Fivee Hilk Butbherfst | Solidse HoteFat Hilk Butterfat { 8olideg- Hot-Fath
Day Yield Fat Production | Hob-Fat | Production Yield Fat Production | ot-Fat Production
Period Lbs. ' . Ibs, Pereen%udhmwulbs.
1 8 208.7 | 3.546 Te3287 84734 18,0526 93.8 3845 544194 5.804 2.2584
2 20T.4 t 35.723 747206 2.628 17.8951 116.9 3.849 444992 8.573 10,0218
kA 205.0 | 3.686 T+ 7108 D817 17.8003 122.7 4651 444798 B.414 10.3238
4 190.9 | 3.439 5.5641 8.509 16,2433 121.4 3.853 4.4378 94220 11.1931
5 135.1 { 3.610 T.0438 B8.809 16,6008 12345 3.611 4.,4601 B.044 10.6755
5] E&f' 188.7 § 34617 §.8260 8.814 16.6327 98.4 3.464 344085 3.872 8.7299
7 191.0 | 3.499 6.6838 8.836 16.8745 117.4 G.612 4.2410 B.761 10.284¢
8 188,56 1 3.077 5.8036 8.885 16,7872 107.4 3.873 3.9517 8.908 53,8508
g 181.7 § 3.184 5. 7345 8,817 156.0208 112.8 3.588 4,0469 8.925 10.06870
10 171.6 | 3.427 548803 53,854 14.9182 115.8 3.485 4,0283 3.826 10.202¢
11 189,9 | 3.378 5.7392 B.81% 14.9827 114,83 3457 3.9882 8.800 16.1027
iz 160.0 { 3.194 5.1102 8.796 14.0733 110.8 5,382 3. T4TE 8,965 89,9332
13 151.5 | 2.958 444815 8696 13.1747 111.3 3.368 3.7481 9.010 10.0278
14 145.7 | 3.167 4,6137 3.805 12.8293 106.1 34463 56743 9.141 5.62%30
15 157.1 | 341453 4.9376 B T47 13.7421 89.2 3.633 3.2403 8.87¢ 7.9201
16 fy/ 131.0 | 2.887 3. 7560 8.88 11.8101 T6.7 54864 2.9634 9.1038 £.,8820
17 159,2 | 3.087 445145 8.897 14,1647 B7.7 3.806%9 3.3934 D.154 3.0281
18 154.9 | %.060 4,73%4 2,807 13.6420 BG.2 4,008 344508 B.964 7.7269
19 146.9 | 3.082 444536 3.648 12.70485 8l.6 348086 541061 8.658 7.0848
6/

=’ Only four days' data collected durimg peried (Periode 1 and 8 for

Cow N¥o. 4; Peried 16 for Cows 3 and 4)

yv]
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Table 5 (Contimued). Milk, Butterfat, and Solids-Not-Fat Production by Five-Day Periods

Cow Ho. § Cow No. 6
Solids= Solids=
Five- Milk Butterfat | Solids= Not-Fat Milk Butterfat | Solids- Not=Fat
Day Yield Fat Production | NoteFat | Production Yield Fat Production | Not-Fat | Producti
Period ! Lba_.= Percent al Ig_ Po:-cq__nt Lbs. Lbs. | Percent 3 Lbs, Percent J Lbse aj
- 188.0 | 3.307 6.2176 295.7 3527 10.4296
2 189.3 | 3.480 6.58786 301.7 3.475 10.4849
3 187.7 | 3.562 8.6850 304.9 5.469 10,5775
s 8/| 147.2 | 5.357 | 4.9419 245.5 | 3.240 7.9547
§ 180.7 | 3.123 5.6427 305.4 3.093 9.4454
6 19642 | 3.278 6.4208 8,478 17.0680 310.5 3.048 9.4569 8,771 27,2338
7 204,2 | 3,044 6.2168 8.416 17,1865 299.4 2.940 8.8026 8.567 25,6500
8 177.7 | 2.980 5.2608 8.272 14.6987 272.7 3.082 8.4039 8.745 23.84656
g 160.0 | 3.126 5.,0017 8,298 13.2764 257.6 3.121 8.,0387 8.611 22.1807
10 .6./ 123,56 | 3.403 4,2026 8.518 10,5203 201.2 34439 64,9188 B8.635 17.3738
11 153.8 | 5.356 5.1621 8.437 12.9758 235.9 34347 7.8952 8.754 20,6513

f/ Only four days' data collected during period.



apd in Figures 1 to 14, incivsive. Table O presents the average daily
wilk yield, butberfat perecent, bubterfat preduction, solidsenot-fat per-

eont, and solids-nob=fat production for the individusl znimels by foeding

Bzperiment 1, Long Vs. Ground Preirie Hay‘
Cows Fos. 36, 38, andéd 13 showed reduchions of 0.1446, 0.1069, and
740022 percent bubtterfat, respectively, and reductions of 0.4251, 0.0680,

and (2156 percent solids-not-fat, respschively, om ground hay {Period
as compared with the averages of Periods 1 and 5 on long hay. During the
exporirent these cows paindained fairly uniform levels of milk production
as shown by Table B5. fTrends of chenges in bublerfat desis, solidsenoi=fat
perecentages, and nilk yields fer each cow are shown in Figures 1, 2, and 3.

The milic of Cow No. 404 tested 0.8366% porcent: lawar.in batterfat and
U.5894 percent lower in solids-not=-fat whon ground hay replaced the long
hay and approximately the same allowance of boet pulp was fed (Poriods 1
ond 3}s DFor Peried 4 in which the .ground hay wes fod without the beet pulp

allowance, the butberfat test increased 0,16%4 percont while the solids-note

1

¥

fat perecent decreased (.2138 percent. When the grouné hay was roplaced by
loag hay, the butberfet and sclids-not-fat were lowered 0,4428 and 0.3004
pereont, respectively. INilk produetion during the experiment was very
uniform as shown in Table 5, Trends in bubtterfat tests, solids-not-fat

ercentages, and milk yilelds ere shown in Iigure 4.

3

Gow Wo. 331 roceived approximtoly 0.0 pounds of prairic hay daily

during the entire experivent. During the initial long hay pericd she cone
gumed 15.75 peunds of beet pulp and 9.0 pounds of cotionsced meal dally.

Durisg the cuceesding poricds she consumed 14.0 pounds of melusses boed

5 L

2

pulp and 8.0 pounds of cotbonseed meal daily {Table 3}. The bublerfat and

i)

sclids-not=at wore 0.85678 porcent and 0.5096 psrcent lower, respectively,



Table 6, Average Daily Production of Cows During Experimental Periods

Length ds=
of Milk Butterfat | Solidse Not-Fat
Period | Yield Fat Production | Not-Fat |Production
Period Ration Day Lbse | Percent Lbse Percent Lbs .
Cow No. 36
1 Full long hay 6 T.14 5.8501 0.4177 10,1401 0.7240
3 Full ground hay 26 6.11 5.6902 0.3478 9.4042 0.5746
6 Full long hay 12 4,54 5.8194 0.2642 9.5184 0.,4323
Averape Periods 1 and 6 5.84 5.8348 0.3410 9.8293 0.5782
Difference due to grinding =0,1446 - 0.4251
Cow No. 38
1 Full long hay 5 21,98 | 4.3731 | 0.9612 9.6853 | 2.1068
3 Full ground hay 24 21.28 4.,4629 0.9497 9,0291 1.9214
5 Full long hay 18 19.84 4,7665 0.9456 B.6088 1.7080
Average Pericds 1 and & 20.91 4,5698 0.9534 9.0971 1.9074
Differencendue to grinding =0,1069 - 0,0680
Cow No. 13
1 Full long hay s 17.12 4.5726 0.7828 9.3884 1.6073
3 Full ground hay 50 15.78 4,5365 0.7157 8.7288 1.3774
5 Full long hay 11 13,63 4,6829 0.8336 B.5004 1.1501
Average Periods 1 and § 15,33 4.6277 0.7082 8,9444 1.3787
Difference due to grinding -0,0922 - 0.2156
Cow No. 404
1 Full long hay plus heet pulp 5 15,82 5.9147 0,9357 97391 1.5407
3 Full ground hay plus beet pulp 23 1630 5.0558 0.8241 941497 1.4914
4 Full ground hay 20 14,83 5.2252 0.7749 8.9359 1.3252
6 Full long hay 25 14,80 4,7824 0,7078 8.5365 1.2634
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Table 6 (Continued). Average Daily Production of Cows During Experimental Periods

Tength Solids=
of Milk Butterfat Solids=- Not=Fat
Feed ing Period| Yield Fat Production | NoteFat |Production
Period Ration Da Lbse. | Percent Lbs, Percent Lbs.
Cow No. 331
3 8 1lbs. ground hay 36 27.54 444597 1.2282 B. 7727 2,4160
7 8 1bss ground hay 14 25,10 4,7303 1.1873 9.4341 2.3680
9 8 1lbs. long hay 10 26.27 4,8730 1.2314 29,4769 2.3948
Average Periods 1 and 6 27.29 448155 1.3133 9.0823 2.4767
Difference due to grinding «0.3578 =0.3096
Average Periods 5 and 9 25,78 4,8747 1.2587 9.3501 2,4098
Difference due to grinding =0.1444 +4+0,0840
Cow No. 604
1 4 1lbs. long hay 5 10,08 6.7936 0.,6848 10,6401 1.0725
3 4 1bs. ground hay 30 7430 647890 0.,4956 9.8623 0.7192
5 4 lbs. long hay 16 5.31 6.8832 0.3655 9.7232 0.5163
Average Periods 1 and § 7.70 6.8284 0.5252 10.1817 0.7944
1 Difference due to grinding =0.0494 -0.,3294
e
Cow No. 431} - - 2
1 < ‘4 lbss long hay 5 12,22 5.8219 0.7114 10.0621 183296
3 ‘4 1bs. ground hay 49 11.36 5.5286 0.6275 9.6282 148928
5 ‘4 1bse long hay 17 12,28 542423 0.6427 8.964k> -1.0990
..... |-Average Periods 1 and § 12,24 5.5321 0.8771 9.513E7 -1.1643
...° {'Difference dus to grinding «0.0035 $#0.1161 | & - =
Cow No. 338 . - %g
1 |4 1bss long hay 5 22,56 | 4.5468 | 11,0258 9.297kc| 2.6974
3 ‘4 1bs, ground hay 49 21.37 | 4.1042 | 0.87TT1 8.840%5 18893
5 1.4 1lbs. long hay 17 23.56 3.9813 0.9380 Be.4244 168847
Average Periods 1 and § 23,06 4,2641 0.9819 8.8608 2?2&
Difference due to grinding «0,1699 =0,0207

ag



Table 6 (Contimued). Average Daily Production of Cows During Experimental Periods
Length

of
Peri

Milk
Yield

_1bs.

Fat

Butterfat
Production

_Lbs.

Solids=
Hot=Fat

Jorosat 1

EIIEI-
Not-Fat

Prodwe tion
Lbs,

Cow No. 1
1 Full long hay 8 41.59 3.5779 1.4880 8.6804 3.6100
3 Full ground hay 30 38.08 3.3418 1.2718 8.5959 3.2704
5 Limited ground hay 10 36440 3.3672 1.2257 8.9277 3.2497
6 Limited long hay 10 33.34 3.3878 1.1295 8.7639 2.9219
8 Full long hay 10 31,08 3.5442 1.0998 8.6336 2,6790
Average Periods 1 and 8 56431 3.5611 1.2839 8.6570 341445
Difference due to grinding
(Period 3 and Periods 1, 8) -0,2193 =0.0841
Difference due to grinding and limit-
ing hay (Period 5 and Periods 1,8) -0.1939 +0.2707
Difference due to limiting hay
(Period 6 and Periods 1,8) «0,1733 4+0.1069
Cow No, 2
1 Full long hay 8 56,19 3.4166 1,9187 7.8037 4.3849
3 Full ground hay 30 47,53 3.,0880 1,4676 7.9709 3,.7886
6 Limited long hay 10 40,77 1.6927 0.6901 8.1071 3.3063
8 Full long hay 10 37.50 3.0569 1.1463 8.0481 3.,0180
Difference due to grinding
(Period 3 and Periods 1, 8) -0.1488 +0.0450
Difference due to grinding and limite
ing hay (Period 5 and Periods 1,8 «1.2600 +0,0302
Difference due to limiting hay
(Period 6 and Periods 1,8) =1,5441 +0.1812




Table 8 (Continued). Average Daily Production of Cows Turing Exporimental Feriods _
' wength Solidsw
of Wilk Butberiat Solidgw Yot=-Fat
Feeding Period | Yield Pat Production| YobteFat | Produchion
Period Bation Days lbs. | Percentb Lbs. Percent 1bs.
Cow ¥o. &
1 Full long hay 8 41.41 8.6491 1.5111 - 8.7304 3.6155
& 18 lbs. ground hay andé & lbs. long hay| 20 28427 35246 1.3489 B.6870 343848
4 18 l1lbs. ground hay 10 35455 3.1881 1.16456 8.8584 342387
4] Limited ground hay 10 3115 3.0793 | 0.9552 8eT474 2.7248
7 Limited long hay 10 30.28 Z«1545 0.9552 8.7752 2.8571
9 18 lbs. long hay 10 30,37 3.0641 0.8306 8.7587 2.6608
Cow ilo. 4 ;
3 Full ground hay 30 23433 3.5869 | 0.8367 8, 7788 | 20481
5 Limited ground hay 10 22,21 35755 0. 7497 B.0874 1,5981
6 Limited long hay 10 19.58 345407 0.69185 9.0216 | 1.761¢
8 Full long hay 10 16,98 | 3.8932 0.8509 8.8360 14877
Average Pericds 1 and © 20.22 37980 0.7648 87795 1.7738
ifference due to grinding
(Period § and Pericds 1,8) =0,2111 -0,0011
Difference due to grinding and limit-
ing hay (Period 5 and Periods 1, 8) 044225 ,i +0.2078
Difference due %o limiting hay
(Period 6 and Periods 1, B} ~0.2573 +0.2417




Table 6 (Continued)s. Average Daily Production of Cows Dur Bxperimental Periods
Length Solids=
of Milk Butterfat | Solids- Not-Fat
Feeding Period | Yield Fat Production | Not~Fat | Production
Period Ration Days Ibses | Porcent Lbs, Peroent Lbse
Cow No. §
1 Full long hay 20 37.48 5.,4308 1.2859
3 Limited long hay 10 39.04 3.0308 1.1831 843856 8.2787
6 Full leng hay 10 31.37 3.3461 1.0497 8.4680 2.6564
Average Periods 1 and 5 34.43 3.3885 1.1678
Difference due to limiting hay =0.,3580 =-0,0824
Cow No. 6
1 Long hay plus silage 20 60.41 3.4367 2.0761
3 Limited long hay 10 58,01 2,9697 1,7228 8.6423 5.0134
6 Full long hay 10 46.08 3.3607 1.5480 B.7568 4,0334
Average Periods 1 and § 53.24 3.3987 1.8121
Difference due to limiting hay =0,4290 ~0,1145




Aversge Butterfat Percemt, Solids-Not-Fat Percemt,
and Milk Yield by Five-Day Periods

Figure 1. Cow No. 36
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Solids~Not-Fat Percent
——Average Daily Milk Yield Pounds

Amount and Condition of Prairie Hay Consumed Dei ly

Feeding
Period Cow No. 36 Cow No., 38
1 12.62 lbs. long hay 22,90 1lbs,. long hay
2 Change to ground hay |Change to ground hay
3 12.37 1bs, ground hay |20.00 1lbs. ground hay
4 Chenge to long hay Change to long hay
5 11.51 1bs. long hey |21.57 lbs. long hay




38

Average Butterfat Percent, Solids-Not-Fat Percent,
and Milk Yield by Five-Day Periods

Fipure 3, Cow No, 13 =
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Teedl
Period Cow No. 13 Cow No. 404

17.90 lbs. long hay 15.70 lbs. long hay, 4.00 lbs. beet pulp
Change tc ground hay |Change to ground hay

18,00 1bs. ground hay |17.62 lbs. ground hay, 4.00 lts. beet pulp
Change to long hay 16,92 1bs. ground hay

14.2% lbs. long hay Change to long hay

17.68 1bs. long hay

Gk G N
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Lbs. Milk

Average Butterfat Percent, Solids-Not-Fat Percent,
and Milk Yield by Five-Day Periods

Figure 6. Cow No. 331
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___Figure 6. Cow No. 604 _
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Amount and Condition of Prairie Hay Consumed Daily

| Feeding

Period Cow No. 331 Cow No. 604
1 8.20 lbs. long hay 3.76 1bs. long hay
2 Change to ground hay-{Change to ground hay
3 7.97 1lbs. ground hay |1.67 lbs. ground hay
& Change to long hay Change to long hay
5 8.19 lbs. long hay 4.00 lbs. long hay
6 Change to ground hay
7 8.04 lbs. groulﬁ h‘y
8 Change to long hay
9 7.90 1lbs. '.l.ong hay




Average Butterfat Percent, Solids-Not-Fat Percent,
and Milk Yield by Five-Day Periods

Figure 7.
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Lbs. Milk % Solids-Not-Fat

[Feeding

Period Cow No. 431 Cow No. 338
1 4,00 lbs,. long hay 4,00 lbs. 10‘“3 h!y
2 Change to ground hay [ Change to ground hay
3 3,96 1lbs, ground hay | 3.98 lbs. ground hay
4 Change to long hay Change to long hay
5 4,00 1bs. 1°ng h_x 4,00 lbs. logg ha_x
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Average Butterfat Percent, Solids=-Not-Fat Percent,
and Milk Yield by Five-Day Periods
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Legend:

Amount and Condition of Alfalfa Hay Consumed Daily

Feeding
Period Cow No. 1 Cow No. 2

28,00 lbs. long hay 31.88 1lbs. long hay

Change to ground hay LChango to ground hay

27.87 1bs. ground hay 29,98 1lbs. ground hay

Change to 4.00 1lbs. ground hay{Change to 4.00 lbs. ground hay
4.00 lbs. ground hay 4.00 1lbs. ground hay

4,00 1bs. long hay 4,00 lbs., }long hay

Change to 28.00 lbs. long hay {Change to 32.00 lbs. long hay

B Bl

23.50 1bs. long hay 24,16 1bs, long hay
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Average Butterfat Percent, Solids-Not-Fat Percent,
and Milk Yield by Five-Day Periods

Figure 1l. Cow No. 3 *
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[ Feeding
Period Cow No. 3 Cow No. 4
3 25.72 1lbs. long hay 23.76 lbs. long hay
2 Change to 16.00 lbs. ground hay | Change to ground hay
3 15.62 1lbs. ground hay, 8,00 23.96 1bs. ground hay
lbs. long hay
& 13.94 1bs. ground hay Change to 4.00 lbs, ground hay
5 Change to 4.00 1lbs. ground hay |4.00 1lbs. ground hay
(1 1,37 1bs, ground hay 4,00 lbse. 10]18 hay
7 4.00 1bs. long hay Change to 24.,00 1bs. long hay
8 Change to 18.00 1lbs, long hay 19.69 lbs. long hay
9 14381 1bs, long hay
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Average Butterfat Percent, Solids-Not-Fat Percent,

and Milk Yield by

Five-Dey Periods
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Butterfst Percent
Solids-Not-Fat Percent

Daily Milk Yield Pounds

Amount and Condition of Alfalfa Hay Consumed Daily

Feeding
Period

Cow No. &

Cow No. 6

(B0

28,85 lbs. 10“8 my

Change to 8.00 lbse long hay
8,00 1bs. long l‘y
Change to 29.00 lbs. long hay
28.87 1bs. long hay

14.51 lbs. long hay, 44.97 lts,
mungbean silage

Change to 8,00 lbs. long hay

8.00 lbs, long hay

Change to 30.00 lbs. long hay

26.91 lbs, long hay |
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for Poriod 5 on the pround hay rebion thon the averages of Pericds 1 and §

on the lonp hay ration; and 0.1444 end 0.0840 percent lower for Period 7 on
grovnd havy as compared with the averages of Periocds 5 and 9 on long hay
(Table 6). Iilk production showed a slow, unifcrm decline during the experi=
rient as shown in Table 5. The course of changes in bubberfat tééts, solids«
nob-fot percentares, and nilk yields are shown in Figure 5.

Animals Nos. 604, 431, and 338 which received roughege rations consist-
ing of 4,0 pounds of prairie hay deily showed reductions in bubterfat tests
of 0.0494, 0.,0035, and 0.1599 percent, respectively, on ground hay (Peried 3)
g comparsd with the averages of Porlods 1 and 5 on long hay. Cows Hos. 604
ond 330 declined 0.3294 and 0.0207 percent, respeectively, in solids-not-fat,
while Cow Wo. 431 increased 0.1151 percent on ground hay (Poriod 3) as come
vared with the average of Periocds 1 and 5 on long hay. The animals meine
teined rather uniform levels of milk preduction during the experiment (Table
5)s. Courses of changes inm bubterfat and solids-not-fat percentages and in
milk yields are shown in Pigures 6, 7, and 8.

Experiment 2, Pull V¥s. Ground Vs. Limited
Alfalfa Hay Lations

Animels Jos. 1 and 4 showed reductions of C.2193 and 0.2111 percent
butterfat, and 0.0841 and 0.0011 percent solids-nob-fat when the full long
hay allowances were replaced Ly the same amounts of ground hay (Periods 1
and 3). When the full ground hay allcwances wers reduced to 4.0 pounds of
ground hay daily (Period §), the milk of Cow No. 1 inereased 0,0254 percent
in butberfat and 0.5348 percont in sclids-not-fat while thet of Cow Ho. 4
decreased C.2114 percent in butterfat and increased 0.2086 percent in solids-
not=fots. Vhen the 4.0 pounds of ground hay were replaced by 4.0 pounds of
lonz hay (Period 8), the bubterfat tests increoased 0.0206 and 0.1652 psreent,

respectively, while the solidsenot-fat decrsased 0.1838 percent for Cow Io. 1
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oand increased 0.,0342 percent for Cow Mo. 4. When the cows were returned

%o full roughage rations of lang hay, thé butterfat tests increased $.1564
and 0.3526 percent, respectively, and the solidsenot=fut decreased 0.1303
and 0.1868 percent, resnoctively.

Due 4o the striking manner in which the bubtterfet ocontent of the milk

Y

was lowered by limitin ng the roughage intake of Cow lo. 2, o more detailed
diseussion of this case is offered. During Peried 1 in which 32.0 pounds of
long hay were fed and during the transition pericd when‘this amount of long
hay was gradually changed to 32.0 pounds of ground hay, Cow No. 2 tested
about 3.4 percent butberfat. In the early part of Yericd 3 whon fod 32.0
pounds of ground hay there was o gradual reduction in butterfat test to
about 3.0 porcent which was wmaintained sowewhat uniformly te the end of the
pericde. Early in the next transitiom period in which.cow Ho. 2 was changed
from 32.0 pounds of ground hay to 4.0 pounds of grouwnd hay, the bubterfat
bost began to decline. This decline coubinued scrmewhat uniformly to the

end of the trensition period and through Period § in which she was continued
on 4.0 pounds of zround hay. ’“r lowest best of l.u poercont butterfat
oceurred on the fourihday of Period 6 in which 4,0 pounds of long hey wers
fed. Turing the remuining pertion of Poriod 6 and durine the period inm which
she was changed to 32.0 pounds of long hay, the bubterfat test incroosed
steadily. During Period § in which 32.0 pounds of long hay were fed daily,

the wilir bested nbout 5405 percent butterfot. There was a slight gredmal

t.-le

inerease 1n solidsenobefat percent from the begimming of the experiment
through Period 6 in which 4.0 pounds of long hay wers fed. The sclidsenobe
fas percent for Period § om 32.0 pounds of lomg hay wms slightly lower than

for Poriod 6 on the limited hay ration.
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During Poricd & in which Cow No. 3 roceived 18.0 pounde of ground and
340 pounds of long hay daily, the butterfat and seolids-not-fat percentages
wore 0.1245 and 0.0604 percent lower than during Period 1 on 2€6.0 pounds‘of
long hay. During Period 4 in which the total digestible nutrients supplied
by tha 8.0 pounds of long hay wore replaced by inereasing the gquantity of
concentrate mixture fed, the butterfat teost was lowersd 0.3385 pesrcent and
the solids-not-fat content was increased 00,1684 percent. When the roughzge
was roduced to 4.0 pounds of ground hey daily (Period 6) the butterfot and
solids-not=Tat percentages were lowered 0.1068 neorcent and 0.1080 percent
respectively. Uhen 4.0 pounds of long hey replaced the ground hay (Period
7) the bubtterfat and solids=not-fat percenticss were iﬁcreased 0.0752 and
0.0278 percent, respecti-ely. For Period 9 in which 18,0 pounds of long
hay were fed, the bubtorfat vest was 0.0004 percent lower and the solidsenote
fat content was 0.0155 percent higher than during Poriod 7 on 4.0 pounds of
long hay.

The declines in milk yields for Cows Nos. 1, 3, and 4 were gzradual
and sovewhat uniform during the experiment (Table 5). Milk production for
Cow Wo. 2 declined rather rapidly during the first half and more slowly
during the last half of the experiment (Table 5). Trends of changes in
butteriat tests, solids-not-fat percentages, and milk yields for Cows 1, 2,
3, and 4 &revshowu in Figures 9, 10, 11, and 12.

Experirvent &, Full Vs. Limited Alfalfa Hay Babions

Cows Yos. 5 and 6 in Experiment & showed reductions in butterfat per-
cent of about the same range on the limited hay ration (Periocd 3) as com=
pared with the full hay-rations.z/ (Periods 1 and 5). The average differ-

ance in butterfat tests represents & decline of 0.3935 percent for the

:D/ During Peried 1, Cow No. 8 received 1.0 pound of alfalfa hay and 3.0
pounds of mungbean silage for each one hundred pounds live weight.
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poeriod on the limited roughage retion as coupared with the averages of the
fall roughege pericds. On the limited roughsge retion (Period 3) the milk
of Cows Hos., § and © was 0.0824 and 0.1145 psrcent lower in solidsenot=fat
than during Pericd §, the fimal full roughege ration. The levels of milk
preduction of the cows in this group were guite unifowm during the fired
part of the experiment but menifested a rathor sharp decling during the
lagt part. Trends of bubberfet tests, solidsenot-fat pereentages, and milk

yields for the experivent are shown in Figures 13 and 14,
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With the exception of two animals, lithle difficully was experienced

in petting the cows o consume the allowances cf hays offered in the ground
condibion. There was little difference in the palatibility of the hays
whebher fed inm the ground or ungrcund‘éandition.

Lxcept for Cows Nos. 1, 2, and & during Period 1, there were no apprec-
ieble changes in the live weights of the cows on the ground and unground,
and/or on the full and limited hay rations.

In Bxperiment 1, Cows Hos. 3€, 38, and 13, which wore fed from 12.4 to
2340 pounds of prairie hay deily, showed an average bubterfat test of 4.938
percent for the initial long hay p@riodé, 4,50 percent for the ground hay
pericds, and B.UY percent for the final long hay p@riodsf The average solids=-

[a%e

nob=iat tests for the respective periods wore .70, 8.05, and 8.88 percent.
“hese resulits indicate thai there was a slight reduction in butterfnt test
caused by feeding the hay in the ground condition. The physical condition
of the hay apparently was nob the couse of the varistions in the zolids-not-
fat eontent of the milk.
A similar cc@parison‘fmr Covr Tos. 331 which received an 8.0 pound hay
rotion shows average bubberfat btests of 4.82, 4.60, aqd BT n@rcent and

solidsenob-fut conbent of 9,08, 2.10, and 2.356 percent, rospectv‘cly for

the initial long hay poriecds, the ground hay periods, and the final leong

¥ periods. %The avorapge of the two triale with this animel indicetes that
griading the hay caused a small reduction in the butberiet test, bub did
not cause any marked changes in the solids-not-fot content.

Cows How. G04, 431, and 338 which were fod 4,0 pounds hay daily showed

ry

aversge butborfat btosts of 5.72 percent for the imitial long hay periods,

5«47 porcent Tor the poriods on ground bhay, end 5.37 porcent for the fimal

preriods on long hey. “The average solids-notefut pereentages for these
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respeotive periods were 10.00, 9.44, and 9.19. Those results indicabte that
grinding the 4.0 pouiis daily hay allowance effected no appreciable redue-~

tion in butberfat test, The sclids-not-fat conbent wes nobt affected by the
physical condition of the roughage.

In Experiment 2, Cows Nos. 1, 2, and ¢ which received from 24.0 %o
2.0 pounds of alfalfn hey daily showed an average butterfat test of 3.567
rercent on the initisl full long hay ration (Feriod 1), 3.34 porcent on the
full ground hay ration (Period 3), 2.8% percent on the limited roughage
rations (Pericds § and 6), and 3.80 percent on the final long hay rotion
{Period 2). The solids-notefat content of the milk was 8.40 percent for
the initial full lonp hay periods, 8.45 percemt for the full ground hay
periods, B.C3 perecent for the limited hay neriods, and 8.51 percent for the

final fzil long hay periods. Due te the short duretion of the limi%ed hay
periods, a comparison was not wade of the effect on the butberfot and scliés-
not=-fat content of the milk caused by feeding the 4.0 pounds hey ration in
the gromd condition. These results indicate thaﬁ feeding a full roughage
rotion in the ground condition and/or limiting the mughage ration c¢ffected
o reduction in the Qutterfat test, but did not appreciably affeet the
solids=not-fat percent of the milk produced.

In Txperiment 3, Cow No. 5 received 28.0 pounds of alfalfe hay during
the full roughage pericds. Cow Hos. 6 received 15,0 pounds of alfalfa hay
and 45,0 pounds of mungbean sgilage during the initial full rouchage périod
and 300 pounds of alfalfe hay during the fimal full roughage pericde.

Cows Yos. § andé 6 had an averages bubterfat tost of 5.43 percent for the
initial full roughupe neriods, 3.00 percerts lor the limited roughage poricds,

and S35 percent for the final full rourhage perieds. The avorage sclidse

not=-fat content for the limited roushage periods was 8.51 percent as com=
pared with 8.6l nercent for the final full rourhsge periods. Limiting the

cuanbity of roughago fed c%usea 6 small reduckion in butterfeat best.
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Peeding a full roughnge ration caused & slicht inereage in the solidsenot=
fat content over thaet produced on a limited roughage ration.

Of the twelve cows fed hay in the ground condition in this investi-
gebion, no individusl responded with changes in bubbteriat test to the
extent of those described by Powell (8). Of the six animals fed limited
roughagze rations, ouly one responded to the reduced hay retion with a
reduction in butterfat test similer to decroases reported by Powell ().
‘In the investigabtion herein reported, meolasses beoet pulp was fed during
the limited roughage period to replace the total dipestible nutrients of
the deducted guantity of hay. In Powell's investigations, increased cuane
tities of concentrate were fed during the limited roughage period %o supply

“ample total digestible nutrients.
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CONCLUSIONS

Phe physical preparstion of the roughage fed dairy cows effectsd a
szall reduction in the butberfot comtent of the milk produced. The degroe
of reduction in bubterfat caused by the physiecal preparation of the roughe
age varies inversely with the level of roughepe intale. The physical con=
ditvion of the roughage fed did not significantly affect the solids-not-fat
content of the milk.

Liniting the quantity of rewhsge fed deiry ecows caused a reduction
in butterfat test, Individual ecws responded to limlted roughage allow=
ences with varying degrees of reduction in butbterfat percent. Liniting
the quantity of roughage fed has no sipnificant effect on the solids-nct-

fat content of the milk.



1.

G.

Te

Be

Ge

10,

11.

12.

€5
™

BISLIGGRAPHY

Bohstedt, G., Rocke, B. Il., Bupel, I. W., Fuller, J. G., and Duffel,
Fo We Chiopping Hays for lLivestock. Wis. Apr. Exp. Sta.
Bul, 102:26. 1930,

Hayden, C. C.; ¥onroe, C. ., and Perkins, A. E. Preparation of Feeds
for Dairy Cows. Ohio Agre. Ixp. Sta. Bul. 502, 1932.

Hereford, K. 0. Information to the Author. February &, 1539.

Ingham, L. V.,and lisade, DeVoce. Oround vs. Unground Hay for Dairy Cows.
¥d. fgr. Exp. Sta. Bul., 3l6. 1928,

Horrow, ¥: §. and Ialuaster, J. P, Ground Hay for ¥ilk Production.
5. C. Agr. Exp. 8ta. Bul. 255. 1929,

Hewlander, J. A.: Testing Dalry Products. The (Olsen Publishing Company,
Hilwaukee, Wis. 1926.

Olson, ¥. M. Value of Grinding Crains and Roughages for Livestock,
f. Do Agrs Bxpe Ste. Bul. 252, 1930.

Powell, B, B. One Cause of Fot Variation in ¥Nilk. Proc. imer. Soc.
An. Prod. 40-47, 1938

Povell, B. B. Informstion te the Author. TFebruary 15, 193%.

Poviell, E. B, Some Relations of the Roughﬁge Intake to the Compositien
of Milke dJour. Deiry Sci. 22:453-4564. 1938.

Reed, 0. E. and Burnett, J. B. Grinding Roughages for Dairy Cows. Kich,
Agre. Bxpe. Sta. Quarberly Bul. 9:3. 1926,

Williams, Ge. Gs Forty=-Sixth Anmual Report. Ohio Asr. Exp. Sta. Bul.

417:62. 1928,






