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INTRODUCTION

Every dalry farmer ls faced with the problem of decreasing
the cost of milk production through better cows and more effi-
clent feeding and management practices. Feed cost is the larg-
est item in the cost of milk production comprising about one-
half of the total cost. The protein supplement 1s the most
costly part of a well balanced dairy ration. Good legume rough-
ages are high in proteiln and are an economical source of total
digestible nutrients. The nature of the digestive system of
the dalry cow makes it possible for her to consume large amounts
of roughages and convert the lower quality of protein supplied
by roughage to the high quality of proteln needed by her body
for maintainence and milk production. Therefore, it is impor-
tant that roughages supply a large per cent of the total digest-
ible nutrients in the dairy ration.

The use of ground roughage as a part of the concentrate
mixture for dalry cattle depends on the amount of roughage
consumed as hay, kind of roughage, chemical composition, digest-
ibility, balance of nutrients, and cost of the components of
the concentrate mixture. A factor which should be kept in
mind when substituting ground roughage for concentrates is the
variability of the quality of the roughage. Only the highest
quality of roughage avallable should be used. Roughages are

low in total digestible nutrients and grain mixtures contalning



ground hay will be lower in total digestible nutrients than a
mixture consisting of concentrates only. Therefore, it 1s nec-
essary that larger amounts of a grain mixture containing ground
roughage be fed.

This feeding trial was conducted in an effort to determine
the per cent of total digestible nutrients that could be obtained
from roughage and the value of ground alfalfa hay when substi-

tuted for fifty per cent of the grain mixture.

REVIEW OF LITERATURE

When plenty of high quality roughage is available, the
question which confronts the dairy farmer 1s the vroper propor-
tlon of the total digestible nutrients to be obtained from the
roughage and the amount of concentrates to be fed for the most
economical milk production.

Monroe and Allen (27) made a study of the effect of in-
creasing the rate of hay feeding on the amount of milk produced
and the cost of production. A heavy hay ration consisted of
30 pounds of alfalfa-timothy hay, 15 pounds of corn silage, and
a grain mixture of corn, oats, and wheat bran fed in limited
amounts. Thls wacs compared to a light hay ration composed of
15 pounds of hay, 40-45 pounds of corn silage, and a grain
mixture that was fed more liberally.

The cows on the heavy hay ration produced slightly less
milk but almost as much butterfat as the cows on the light hay
ration. The feed cost was lower and the return above feed cost

was higher on the heavy hay ration.



Carncross and Hauck (2) made a study of the cost of milk
production on two groups of farms. Cows in one group obtained
72 per cent of thelr total digestible nutrients from roughage
and the other group obtalned only 537 per cent of their total
digestible nutrients from roughage. It was shown that the feed
coet of producing 100 pounds of 4 per cent fat-corrected milk
was 46 cents less for the group recelving 72 per cent of their
total digestible nutrients from roughage.

Headley(14) conducted a feeding experiment designed to
determine the effect of wvarious rations on production, health,
and breeding efficiency of the cows. He found that grain rations
composed largely of barley fed with alfalfa hay caused bloating
while the cows fed an all hay ration were seldon affected with
bloat.

Grain feeding increased fat production 16.9 per cent and
milk production 17.4 per cent. Cows on the all hay ration made
the most economical production under the conditlons of this
experiment. Over a perlod of eilght years, the cows on the all
hay ration had relatively high production and showed no apparent
detrimental physical effects.

Graves and acsoclates (9) reported on an experiment com-
paring four levels of feeding dairy cattle. Twelve Holsteln
cows were fed for one complete lactation on each of the follow-
Ing rations: The control ration was a full grain ration con-
sisting of 2 parts barley, 1 part oats, and 1 part whealt bran
fed at the average rate of 1 pound for each 4.33 pounds of milk

produced. The cows were pastured during grazing season and



when not on pasture they were fed alfalfa hay and corn silage.
Ration 1 conslsted of alfalfa hay alone and pasture. Ration 2
consisted of alfalfa hay and pasture in season and ground barley
at the rate of 1 pound for each 6.03 pounds of milk produced.
During the fourth lactation they were fed ration 3 which con-
sisted of alfalfa hay, corn silage, and pasture during grazing
season.,

Comparing their production on the full grain ration, the
cows produced 65.77 per cent as much butterfat and 69.75 per cent
as much milk on ration 1; 80.24 per cent as much butterfat and
86.03 per cent as much milk on ration 2; 69.93 per cent as much
butterfat and 73.57 per cent as much milk on ration 3. All
records were converted to a mature eacuivalent basis.

On the alfalfa hay ration the cows consumed an average of
34.8 pounds of alfalfe hay per day during the part of the lact-
ation that they were not on pasture.

Lindsey and Archibald (24) conducted an experiment using
a ration high in roughage and a relatively small amount of grain
in comparison to a ration containing a small amount of roughage
and a larger amount of grain.

The cows 1In the low roughage group reauired 7 per cent less
dry matler and 2.7 per cent less digestlible nutrients for the
production of 100 pounds of milk. The dally milk yleld was 14.4
per cent more for the low roughage group. The feed cost for
milk production was about the same for both groups.

Moseley and co-workers (29) studied the effect of three
planes of feeding on milk production. Cows were fed a full

grain ration of 1 pound of graln mixture for each 3 pounds of



milk produced daily, a limited grain ration of 1 pound of grain
for each 6 pounds of milk produced, and the third ration was an
all roughage ration consisting of alfalfa hay, corn silage,
roots and irrigated pasture. The same kind of roughage was fed
to the cows on the grain ration.

These workers concluded that cows with more than average
producing abillity have sufficient capaclty to consume nutrients
In excess of thelr requirements, 1f allowed all the good quality
roughage they can consume and 1f fed graln at the rate of 1
pound for each 3 pounds of milk produced.

Bachtell and assoclates (1) made a comparison of milk pro-
duction on a moderate and a light grain ration when meadow crops
were fed liberally both as hay and pasture. The cows on the
moderate grain ration consumed one pound of grain for every 4.55
pounds of mllk produced. This included 2 pounds of grain dally
throughout the dry perlod and 1 pound of grain for each 4 pounds
of milk produced during the lactation periocd. The group on the
light grain ration was fed at the rate of 1 pound of grain for
every 3 pounds of milk produced over 20 pounds, and during the
dry perlod they recelved no grain. This group averaged 1 pound
of grain for each 6.5 pounds of milk produced. Both groups were
fed hay ad libitum. The moderate grailn fed group received 803
pounds more graln and 473 pounds less hay than the 1light grain
fed group. They found no marked difference in the health, re-
productive history, and milk productlon of the two groups studled.

According to Jensen (21), 15 to 20 per cent more milk was

produced by cows fed at levels higher than the Haecker standard,
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selection of Cows and Formation of Lots.
In selecting the anlmals for this feeding trial the object

was Lo provide two equal groups of
sroduction, but whilch were eltiuer aot bred or notb
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drop in milk production which occurs later in the pestation
period would become & comnlicating fector. To this
objoct, tweunty purebred cows, including five Jerseys, ive
Heoloteins, elght Ayrsbires, and two Guernseys, which had re-

cently freshensed, were chosen and thelr performence observed

during a ten-day pre-experimental period. During thils veriod

the cows were fed the herd grals

used in bthe experiment. The twelve wost sultable cows were

ad possible on the basis of

limineyy peviod, thelr previous nistory, breed, nunber of lac-

tations, staze of lactation, and body welght. Cows number 4

snd 6 had been bred fTorty-five dayco

o1 bthie experinent started
and the regt were oOpen. Taple I shows the data on wnich the

FT I « . - -
Finel gselccltlion a4 asn

1 Concentrates Used.

~1fa hay used as roughage lu this feeding trial

was not of tie qualiiy dssired, but due to the Taelt thwat betler
quallty hay was not aveilable at this

nNeceegarly Lo Jdse &

&4
(3

Iv fed at the cf 2 pounds per 100 pounds body welgzht.
The control graln mixbture conslisted of H00 pounds of ground

No. 2 yellow corn, 250 pounds of ground oats, 250 pounds of

wvheat bran, 10 pounds of stoumed bone neal,
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Data on Cows Selected and Group Assignment

Dally Dally
Cow Humber of Days in ‘Welght Hilk DButterfat
No. Breed Lactetion Hilk Ibs.*+  Productlion PPOQ@CthU
Lbs., % Lbsa. 2

Lot I

117 851 25.
108 1246.5 &
103 1012.5 3
104 1006.0 5
2

3 Jeprsey

7 Holstein
11 Ayershire
13 Ayrehlire
15 Ayrshire
17 Guernsey

104 868
T3 1011

-
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T otal
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609 5995.
101.5 $99.16
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2 Jersey 3 109 827 25,54 1.4526
4 Jersey 3 146 756 25.00 1.2000
6 Holsteln 2 136 126% 42,59 1LeBT7586
12 Ayrshwrn 6 j4 11l6. 38.5 1.4220
14 : L 75 1125 43,07 L. 6366
16 2 153 969.5 29.51 1.0918

Total 23 715 6057.0 205.61 8.3788
Average 3.83 119 1009.5 24,26 1.3964

i from beginning of lactation to ore-szxperimental periocd.
o Average Tor ten-day pre-experimentel veriod.
SRR Average Tor © day vre-experimental period.



of 250 pounds of ground Mo. 2

oats, 125 nounds of wheat
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bran, 500 pounds of ground alfalfa hay, 10 pounds of steamed

bone meal, and 10 pounds of salt. This mixture contalned 11.37

e

per cent digestible vrotein ond 61.88 per cenlt total digestible

mubrients TLure wes wurchnased

and 1t was green and extra
leafy. Table II shows the chemical snalyses of the Teeds and

concentrate nixture used.

TABLE II

Chemical Analyses of Feeds and
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Alfalfa Hoy 5.78  7.31 13.62
Whealt Bran 11.30 6.23 15.16

uT.Uﬂd Cori 13.14  1.25 8.96
¢ 1C.46 B.a( 13.50
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hay used in this feeding trial cootained 18 per cent

*‘n

protein and 20.47 per cent flber. This wes 4.38 per cent more
oroveln and 7.9 per cent less fiber than the loog hay that wes

used as roughage, walch indlcaten thue whe

The compositlion of the concentraite mixture used is shown
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Formulas of the Concentrate Hixtures
and Thelr T g@stvulc Frotein

and Totel Dizestible Nubtrients Contents. ¥

Total
Digestible Digectible
Ingredient riount Protein Hutrients
"bb. Lbs. Lha.

Uixture Ho. 1
#2 Yellow Gorn 500 34,00 412.35
Wheat Bran 250 , A1 .47 170.20
Ground Oat% 250 26.33 1735.56
Ground Al Fa Ha: = T
uueQu@a B»ne 10 - o
ULTU 10 R s e i et
Total 1020 91.80 756.1%
}i I 0(3.01.("'«{ - 9‘& : 721‘“ 13

250 17.00 206.17
125 1574 85.10
1&) l:ﬁﬁ 16 369 79
500 67.50 253.20
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Body Helghto.

ment are shown in Plgure I. Freliminery veriod I wvas sitaried

turned very cold

drop occurring on liay 10 snd 11 was caused by cool weather and
neavy reinfall. There wes some varliat throughout

tize experiment. Boltl: lots ssenmed to vary in the same direction
regerdless of which ration they were on indlcatling that the
marked changes 1ln body welphtlt were due to vealbizer condlilons.

Talzle IV ls the summary of dats comporing the control and

experimental ratlonsg. The body welzhts on the control

ration are the average welghts Torx lot I curing neriods I and

of lot II1I during verilods I and III, plus the wody weliphis of

The cows on the conbrol ration averame of 1.83

experinental ration golined 2.13 pounds for ecach twenty days.

data in Table IV compares Lhne oroductlon
cubtterlat on each ratlon. The productlon on the

the average productlon oif lot I Gurlng periods
I and I1I, plus the productlion of lot II during neriod II, and

4

tiwe sroductlion on the experlmental ration is the average of






TABLA IV

Il ey . - K= KN Y e
Sumnrary of HDxperlmental Date

Control Experlmental
Ho. of Cows - Twelve Mixture

erage inltial welghlt 1bs. 1006.08 1016.20

sverag
aversge Tinal weight lbe. 1007.25 1018.33
Averape dally welght * 1005 .52 10l12. 3%
Averaze gain opr loss oer ooy Lbs. -1.33 22,13

et

Totel milk yield 1bsa 6738.6 G440.2

Total bubtterfai yvield 1bs. 252,18 247 .54
Total yileld 44 F.C.H. 1lbs. 5476.10 6290.52
Average dally wllk yvield per cow lbs. 28,08 26.83
Aver nt butterfat B Th 3.85
Average 4s leld of butterfelt per cow lhs. 1.05 1.03%
average dally yield 45 T.0.M. per cow lbs. 26.99 26.21

Total Pounds of Feed Used

sy

Concentrete nixture offered 3064.0 3052,
Concentrate mixture refused 15,9 106,
Goncentrate mixture consumed 2045, 1 BR26,
Per cent concentraie mixbture refused 52 2

P“'
N.
O
C)

*

WHHOOWOQO

3

AlfTalfa hay offered

W= 0O OGS

14
Alfalfa hey refused _ 107 75 110.85
Alfalfa hay co&sumed BO%EG .25 5021.15
Per cent alfalfs hay refused - i.98 .31

Averagze Dally Ratlon per Jow, 2ounds

Concentrete mixture O‘ fared 12.77 15,13
Soncentrate mixbure refused .08 » 44
Joncentrate mixture GOMndﬁGC 12.569 14.69
Alfalfa hay offered 21.41 21.41
Alfalfa hay refugsed o AP .50
Alfalfa hay consuned 20.58 20.91

Pounds of Feed for 100 Pounds 44 #,0. 0

Concentrate offered 8777 55.25
Concentrate consumned 47,47 5656
Alfalfa Q“y offered 51.29 8%.82
AlTelfa hay consumed 79.61 Gl.79

# A1l cows welghed each day during the experiment.



lot II during periods I and III, plus the production of lot I
during period II. The cows on the control ration produced &

total of 6738.6 pounds of nmilk and 252.18 pounds of buitteriat,
or an average dally yleld per cow of 20.06 pounds of mllk and

1.05 pounds of fat. The production of the cows on the experi-
mentael ration was 6440.2 pounds of milk and 247.64 pounds of
fet or an average dally yield per cow of 206.83 pounds of milk
and 1.0% pounds of fat.

The production when corrected to a 4 per cent fat-corrected

basis, using Gaines' (7) formula, was 6478.1 pounds of milk or

an average dally yield of 26.99 pounds per cow om the control

ration and 6290.62 pounds or an average delly yield of 26.21
pounds of milk per cow on the experimentsal ratlon. There was
1o merked difference In the milk and fat »roductioa on the two
rations

Pigure 2 shows the averaoge dally production of 4 per cent

L
i1a8%~-

corrected milk. 7The pradual decline in the production of
4 per cent fat-corrected milk as the experiment progressed was

the cows. The

oroduchtion wag nore dersistent when the cows received the control

rotlon.

Feed Consumption.

-

Both rations were cousumed readlly by 211 the cows excent

2t of bioth rations. Cow no. 2 refused

a part of the experimental mixiture during the third period of
A oy g ey - oy A 3 4.1 s . . ~ % b} - - .
the experiment. Most of the concentrates refused were by thecs

Y

Ltwo cows. nlg would indicste thalt there wasg little difference
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in the palatability of the two ratlong.

in Teble IV shows that 0.062 ver cent of

Ly Ve e P o T o] P =1
the oxperimental mixture was refused.

refuscd and

23

The asmounlt of concentrates refused or conswnsd paowed Lo dslend
on tihe individual cow rather than on the naiture of ithe retlon.

Por ezample, cow no. 14 whose roughsge consumption was the great-
est, was offered L24 pounds of tne experimental mixture and re-
fused 22.9 pounds in 40 daye of the feeding trial. During bails
same tlime she consumed 900.7 pounds of Jong hay or o total
roughage consumpilion of 1297.3%5 pounds which included the ground

hay in the experimental ration. The cows on tine conbrol mixture

refused 1.28 per cent of the long

on the experimental mixture refused 2.31 per ceant of tie long

fa

The recuiremenits for the production of 100 pounds of 4 per

cent fat-corrected milk on the control mixture wos 47.47 pounds
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of 4 per cent fat- were 56,58 pounds of concentrates

and 81.79 pounds

19,10 vounds of the control

arain nixture in the production of 100 poundes of 4 ver cent fat-
correchbed milk or L.47 pounde of ground alfalia hay was equal
to 1 pound of control gralin nixture. The cowe on tioe experiments

consumed 30.47 pounds or 35.27 per cent more hay, in long hay

nay, and 40.4 per cent less actual grain for each

of 4 per cent Ifat-corrected milk oroduced than the

cous on Lhe control mixture.
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Table V shows the per cent of total digest

.
i

- - e LT |
CONnLrol oy ceunt of Thelr

miviure obtoined 46,87

Trom the cons

<
)
o
park
).«’ -
e
C\-
=y
(%)

che long hay consumed

5%.13% oer cenlt of the tolal digestible i

the Torm of long hay, the exy

cenh more total digestible nutrients in the pround hey in the

concentrate nixture,

total §11

The Value

The method used in calculalting the value of the ground

alfalfa hay is shown in Table VI. The feed cost for

ney cent Tat-corrected nilk For the

rey

S 2 LS e e} e P [ . oy A
CONTE nixture wes $2,.159. The cost of the exnerinental mix-

ture, less the cont of the ground alfalfs hay, Tor the nro-
duction of 100 pounds of 4 per ce:

S51L.75 or 50.44 levs than the Teed

In this feeding trial 27.74 pounds

50 ver bon.

nay will depend on tne price of

UiEGd .«



Per Cenu D Total Digegtible Mutrients Supplied by Hay and Concentrate Mixture in Bach Rabtion
Control Natlon Experimental Ration
Lbs, of Feod % of T.D.N. Lbs, of Pead % of T.D.N,
Congmumed 4 f‘up} 1ied Congumed Supplied
Long Conc. Long Conc. Long Cone, Total Long Cone, Total
Hay Mix, Hav AHx. Hey e, Hay* Hay Mix,  Hay*
Lot I
Period I 2505.2  1460.0 53046 45,53
Periocd II 2U88,5  1707.2 3342.1 53.90 46,10 7240
Period II1 2460.1  1449.6 53.09 45.81
Iot 11
Period I 2558.5  1£80,6 3498.8 52,18  47.62 TL.37
Period II 2555.6 1590.3 51.83 48,17
Period III 2506.8  1757.0  3384.9 53.37 46,63 72.08
Total 75209 4L99,9 52.81 47,19 7553.8  5344.8 10225.8 53.13 45,87 T71.93

hay consumed as roughage

plug

the ground hay in the concentr

ate mixbure.

L2



TABLE VI

Saleculations Used 1n Determining the Value of
Ground Alfalifs Hay

ILb Heeded :
Per cent to “roauce Fead Total
Ingredients Pounds of 1G0 Lhs. Cogt Feed
' ¥imtul of 4% Per Lb. Cost
B.0. 0,
Control Mixture
#2 Yellow Corn 500 45.02 235, g 557 $0.0255 40,5934
hl]" .4@;‘{:; L;‘nrle 250 P)j*‘a Jl 1.] ° jit”..z Ocv 0210 O.L‘..445
&iGUWJ u@ 250 24,51 11,6J4v 0.0267 0.3%30

teal 10 .90 s 4652 0.0435 0.0202

10 .08 L4652 0.0075 0.0035
.“Jl..j_:":. » ) 1020 loo Py OO z‘f'r;; . /’{‘6 97
T0.061 0.0125  0.9951
G2 1904
Ixperimental Hixbture
#2 Yallow Corn 250 24,51 13.6678 0.0 0255 10,2536

haat %ram 125 12, 2) 6.9311 0.0 10 0.1450
4).02 277355

.08 L5545 0.0435  0.,0241
€ 9& B Q:);)zLJ 090075 ().{JOL,L;E
99.99 56.5745

GL.79 0.0l12% 1.0224

Value of Ground L1170
Hay ver Pound ' 20,015

bt

O
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elfal:

off the

ground

vaere btihe orlces ocuoted:

Alfalfa hay 21.00 per ton

SUE

Twelve cows were used in a double-reversal feeding brial

s

leternine the Ser cent of the btotel digestible nutrienis

o
(&
£

that could be obtained in a2lfslfa hay, and the value of ground

The rate of feedlnzy on the experlimental mixbture was In-
creased to susply the same totel digestivle mulrient Ilntake

the control mizture. The same level of




aenty for the production

TeOu L e

3

of 10 pounds of

cent fat-corrected milk on the control mixture were 47.47 pounde
of conecentrates and 79.61 pounds of «1felfa hay. (n the experi-
nentel nixture the reoulrements wers 56.58 vounds of concentrates

snd L0729 pounds of alfalfa hay. In thls

soundas of ground

S

nixture. on the experimenia

to 1

L mixture

Teeding triazl 1.47

vound of tho control

30.5

sounds or 38.27 per ceat more tobsl hay and 19.2 pounds or 40.4
ver cent less actual grain amlxture per 100 sounds of 4 per cent

milk oroduced than the

The ecows on the experimentsl mixture
thelr total digestible nuty
12,12 per cent more tinan

2 ,

The value of the ground alfalfs hay
wes o31.80 per ton. In calculating

the value

ES

he

he

COWE

were oI

usged in this experiment

of the ground al-

falfe hey, the prlces used were the local prices of feed at the
time the exzeriment wes started.
SCONCLAULIONS
On the basis of the results of this experiment the follow-

Iy

ing conclusions warranted

L. Body welght and mlilk production
factorily on & ration cemposed or alfall

mixture coataining 50 per cent ground al
2. In this feeding tricl T1.93 per
digestlble nutrients were obtained fr

were ma ok sotls-
a hay and s graln

f21fa nay.

cent of the total

T e

wk
& kﬂ) ;

Vi

alialfs wen the
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Cows wWere on tie The ground nay

milk oroduction.  One oound

I

control mixture was esual to 1.47 pounds of the ground alfsalils

hay nrices of the

%, Additlional work should be

1T £ pevmeng Y e ] o tyerr e en et yeid T ode g S im e e e ey T s
mum use of ground alfalfa hay oo o substitute Tor concentrotes

nutrients in the dslis
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