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Introduetion

The tendcncy during the last few years has been to
use mop§'§§§f§b£e‘at the legumes for feeding dairy cows,
Juat a few y;gru agoe (1) "Dairymen near the takim Vallay,
wnahtngton.atata. red’their obwe nothing but alfaifa hay
during the winter. The 0ows received 40 %0 50 pounds of
alfalfa per oow pei day and prodused fram 6,000 to 7,000
pounds of milk per ysar. A Cuernsey oow gam 20 pounds
of milk per day, four and one~half months after scalving,
and had redeived no feed tut alfalfa hay for twe mouths
‘previous to that time. The Todd herd of Holsteins, said
by many to bas the best produoing herd in ths state of
Washington, is fed on oorn silage and 88 to 30 pounds of
alfalfs bay per qow per day. Mr. Price, formerly dairy
specialist for Washington State Agricultural College, and
who 18 familiar with dairy conditions, said that cows had
produced as high as 10,000 pounds of milk in a year on
alfalfa hay alone.”

Although alfalfa is used more widely than any other
of the legumes as dry roughage for feesding dairy cows, soy
bean hay is rapldly oaming to the front in the southeastern
and central astates. This inerease in the use of soy bean
hay secms to be a natural and healthy condition, for leg~
ume hays are our cheapest souroes of protein for winter

feeding.
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Furthermore, soy bean hay is better adapted to those segw
tions of the ocountry where it is more diffioult to grow
the maximum yields of alfalfa hay.

The average percentage ommposition of Ameriean feed-
ing stuffms, table (2) shows scy bean hay to bs 1.1 psraent
higher in prostein, 3.3 percent lower in orude fibre, 2.2
percent higher in nitrogan«free extraot, and 0.5 percent
higher in fat then alfalfa. The table for digestible mu-
trients ehows scy bean hay to have l.1 pounds more orude
digestible protein, 0.2 of a pound more oarbohytiratee, 0.3
of a pound more fat and 2 pounds more total digestidle pu~
trients per hundred pounds than does alfalfa h@'.r

It is probable therefore, that soy bdean hay may
prove to be a desirable and profitable legume hay for feede
ing dairy oows. With tuia probability in mind, the experi-
ment dieoussed in this thesis was planned, earried out,
and the data tabulated for use in determining thas fesding
value of soy btean hay as a leguls reughage for dairy ocows.
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Resume of Previous Experimental VWork

In two experiments at the West Virginia station (4)
eoy bean hay was oompared with alfalfa hay for milk pros
duction. In ea’ch experiment 2 lote of 5 ocows each were
fad-by the double reversal method for three week pariods
with preliminary periods of ohe week each wien the ration
changes were made. A basal ration oconsisting of 30 pounds
of silage to each 1,000 pounds of live weight was fed
throughout the experiments and a grain mixture was fed at
the rate of 1 pound of grain for each 3.5 pounds of milk
produced. In adaition, 10 pounds of alfalfa or soy bean
hay were fed ecch animal dafly. Ia each trial the ocattle
denignated as lot 1 were fed alfalfa hiay in the first per-
104 and soy bean hay in the seoond period, wioreas ,J.m:. 2
was fed soy bean bhay in the first period and alfalfa hay
in the ssoond. |

In the first experiment 1ot ) produosd 2,685 pounds
of milk and 102 pounds of butterfat on the alfalfa ration
and 2,696 pounds of milk and 104 pounds of Wutterfat when
80y bean hay was fed. Lot 2 produced 3,016 pounds of
milk and 106 pounds of mutterfat when soy bean hay was
fod and 2,888 pounds of milk and 108 pounds of Wuttsrfat
during the alfslfa hay period.

Lot ) gained an average of 12 pounds in live welight
on alfalfa hay and 85 pounds on acy bean hay, whereas lot
2 lost 96 pounds on soy bean and 17 pounds on alfalfa hay.
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In the sscond experiment, during the first period
10t 1 produced 2,900 pounds of milk and 102 pomnda of fat
whareas lot 2 produced 3,302 pounds of milk and 116
pounds of fat. In ths mecond feeding period lot 1 produced
2,803 pounds of milk and 99 pounds of fat, whereas lot 3
‘produced 3,179 pounds of milk and 110 pounds of fat. Lot
1 lost 57 pounds in live weight during the alfalfa pere
i0d, but gained 1156 pounds during the aoy bean periocd,
whereas lot 2 garined 45 pounds during the scy bean p-'ei—'*
iod and 40 pounds durimg the alfalfa period.

The sombined reaults of the two experiments indicate
that 8oy bean hay is slightly superior to alfalfa nay for
milk and fat prodmotion and maintensnce of weight. The
milk produotion was 84 pounds greater and the fat produc-
tion & pounds greater Hr all animals in al) trials while
8oy bean hay was fed. The net gain im live weight for
all cows in all trials while fed soy bean hay was 150
pounds, while the total net loss in live weight for all
oows in @l $risls while fed alfalfa hay was 22 pounds.
| In 1908, at the Ohio station {5), two lots of five
and six ocows, producing approximately the same amount of
milk were fed during a Sl-day preliminary period, a 60«
day eipottmentﬂ period, and a subsequent 30-day period
as follows: Lot 1, corn silage, #qy bean hay,; and a grain
mixture of oorn meal and cotion~seed meal in the ratio of
631; lot 2, corn silage, corn stover, and a grein mixture
of gorn meal, wheat bran, and cotton~seed meal in egual
parts.



Lot 2 gave slightly more milk and fat dally per cow

shan lot 1, but this difference did not chenge with the
change of ration indicating that the two rations were
praotically equal in feeding ¥alue 80 far as milk and fat
production were concerned. The gain in live weight in

"~ both lois was ﬁmﬁtiaally the sams. A nwpériaon of the
amount of dry matter gonsumed per unit of product, milk or
milk fat indicates m‘t the differense is very small.

The averege daily cost of feed for 1ot 1 was 15.5
eenth per oow}; the average cost per pound of milk produc~
ed, 0.86 of ocne asent, and per uound of fut produced, 1i7.9
oente. The aversge daily value of the product was 25
cents per s':ow. For lot 3 the averages coste were 16.4.«'
0.86 of -one zent, and 18.5 cents reepectively, and the
value of product, 25.68 cents per cow. |

In 1909 a similar teat to the sbove wae corducted
and in generel confirmed the resulte obtained in the
firat teast. It appears that § psrcent mbm dry aatterx
was required to produce a unit of product with the grain
ration than with the soy bean ratiocn, dbut the differencs
is small aad indlicates that the two ratiens were practi-
cally squally efficient. These tests indicate that & |
large share of the protein can be supplied in soy bean
hay instead of concentrates with equal efficienocy.

Two lots of six cows each were fed during & 28-day
preliminary period, a bBé~day experimental period, and a
28«~day subsequent period as followai Lot 1, ooim mesald,
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corn 8llage, and alfalfa hayj} lot 2, corn meal, wheat bran,
cotton~ased meal, corn silage and ocorn stover. The mutri-
tive ratio of the two rations waai practically the sauxe.
Lot 1 consumsd less protein and more orude fibre than lot
- 8. Lot ) produced slightly mors milk than lot 2, dut
slightly less butterfat. The difference in fat was
thought to be due to the difference in ﬂ'ne orzm"l pere
oentags of milk fat between the two lot- of cows. m
differenve remained quite oonstant th:oughaut thfa tm.'ce
periocds, indleating that the two rations were praotiasslly
equal im effiolenay.

Lot ) made an average gain in weight per cow of 36.8
pounds and lot 2 of 1 pound. XEvery oow gained in live
weight on the alfalfa ration while three ¢ows gained and
three lost on the othar ration. Lot 1 oonsumed 16.6 pere
oent more dry matter per 100 pounds of milk and 19.3 pere
ocent more per pound of fat. 1t was thought that more
carbohydrates and fat were given than were required for
»ilk production.

The average daily ocost of feed for lot 1 was 16 ocents,
the cost to produce 1 pound of milk, 0.81 of one oent, and
1 pound of milk fat, 18 ocents. ¥or lot 2, the costs were
17, 0.80 of one cent and 19 cents, respsactively. From this
test it 18 seen that alfalfa 4 well as soy bean hay dan
replace most of the highepriced protein conoentrates.
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Plan of Experiment

The purpose of this experiment was to oollegt data
for comparing soy bean hay with alfalfa hay as & protein
roughage for milk and fat production with dalry cows.

In order to minimize the effeots of the abrupt
change from pasture to barn feeding, the oows were taken
off pasture Ooctobexr 1. 1923' The experiment, beginning
Ootober ninth and mins February 6, 1924, was divided
inte threa periods of forty days, Each fortysday pere
104 wes divided into ten-day subperioda. the first of
which in each ferty-day period was considered only as &
trensition period. Alflafa hay waa fed during the girst
and third forty-day periods se the data for these two
periods might be averaged for comparison with the mecond
royxty-d.ny or soy bean period data, thus eliminating the
possibility of error due tov the stage of laotation.

The animels used in the trials were al) purebred
cows of Jerwsey., Ayraehire, Guernsey, andk Holstein brecds.
In the disocussion of this experiment the cows will be m
ferred to by their herd numbers which aorraspm to tha

neames as given on the next page.



Number ®2 - Collegs Fern Belle




Number 30€ - follege Ormshy Belle Wayne
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fumber 82 = Jersey - Oollege Fornm Belle.

Number 209  Ayrshire

Beagsie of Radnorvznd.
Lady Blanche of Dassel.

s

Humber 258 « Guernsey

- Number 306 » Holstein « College Orusby Belle Wayne.

Table of Information Conecarning the Cows

Numbex .82 200 258 306

Bresd Jersey Ayrshire (Guernsey Helstein

Ages trial ‘ B ,

bega 4*9%2&  Befeil 2uBudl 2ng =86

yr-mo-days

Days fresh o ,

trial began | 211 78 139 8%

Lactation o

period and 1a% 1st lst

Becord:Fat A 38.5 ‘ ' ‘ :
Hilk T299.2 o Q : 0
Patd 5.88

Days wred , A

trisl olods . 198 0 o ]

Number 82

.Thia.gﬂrsey cow was close to five yaars of age when
the sxperiment began. 8he was a mature cow weighing slasé
to 930 pounds, with a keen appetite and ate ap much roughe
age as the Holetsin 306 which was neaply 200 pounds heav??‘
ier. As would be expected with such a large feed égnaum@w
tion, cow number B2 produted very comsistently during the
trial, dropping enly sbout six pounds in daily production
of milk “com the 25.5 pounds wroduction with which she

started vhen 2311 days along in her lactation period.
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Tnis oW Was in good condition and ate very well except
for three days in the middle of ithe last farty»day DEL -
ipd when ghe was off feed far same rgason or uthar. and

deereased in milk production for a paried of five days.

Number 209.

~ The Ayrshire aéw wap easy to keep ‘in condition. She
was about twe and one~half years of age and 78 ¢.ys along
in her first lagtation pericd when the experiment bagan.
Shelwaighed l,ﬁﬁﬁkpounds when tha %riﬂlfbagan; ate 1&&&
faed than ths Jersey bud produced consistently during
the axperiment losing only about 3 pounds on her dally
miik production during the irial. .She was %hrifﬁy and

in good ccnﬁi%ioﬁ‘throughaut the éxyerim@nt,

Number 258.

This Guernsey wes mast two and ene~half years old,
139 days aleng in herf}irst lactation period, and weighed
1065 y@unds when the trial began. She went off feed very
»eaaily aausz&g her milk production ta be low. With cargs
ful feeding ehe finiﬁbad tha trial“without guing of& feed'
and inaxeased hey daily production frem fifteen paunds of
nﬁlk at the begiﬁning of the trisl to ninsteen paunds:fa“
the firat ten days of the last forty-day. or the s acond
alfalfs period.

Yumber 306.

The Holstein weighed 1211 pounds, was nearly thres



years olds in her first lectation period, and not bred
when the trial began. ©She had been milking only 83 gdays
when the experiment began and was not bred durving the
‘epbire trisl. Her barvel was rathser small and she ads
only a falr ration for & cow of hor sime, being thin

the entire time whtils op experiment. It was necessary
te cut her ration somewhat during the second frrtyaday
or the soy bean period. Her dailly milk production do=
ercaged from 29.05 pounde at the beglinning of the exper=
iment to 26 pounds at the end.

Feeds.

The grain used conmisted of ground corn, ground oats,
and linseged o0il meal. The succulgnt and dyry roughages
were supplisd as corn silags and as hay, respectively.

The oil meal, corn, and oate which were of fair
suality, were purchased at the loeal Farmers' Cooperative
Elevator. The corn, as logal cori runs, waph oconsistently
from one to neaﬁly two percent lower in ether oxtract
than that given for average {(8) dent ocorn.

The silage walch was grown on the college farm,
was good in qualibty bul swmewhat low in woisture conkent

ag the corn was falrly eell matured when ensiled.
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Discuasion of Resulis

weights of Uows. .

- * Bach of the cows showed more or less steady in-
créases in-weight throushout %:he trial, which in the caas
of the Jersey was un&uu‘btefil;y due ta ﬁhe fact that she
garried a galf &ﬁring the entire experiment. |

The inereasaes for the :ethér three cows may have
been due to growth as all of them were immature. 'Fnr-é
tharmai'ég at the beginning of the experiment it was found
neaeaaaw %0 ingrease the snmounts of soma parts of the
ratisns for &13. the cows in order %o supply them itvith
ali they would consume, In the case of the hay Tor 82
énd 508, and corn for 82, the increase was ,aehsiderabla
in amount. The difi’arem:as in average weights for the
first and second furty-day periods excluaive of the
change periods, ranged ’betwaen 19 and B2 pounds and Itha
increasses for thelthird over the wocond, ranged betweon
4 and 56 pounds. | | |

Pable of Average 30-day Welghts for Periods
Cow nunber 88 209 - 288 - 306
First period 956 1118 1084 - 1287
Second period gs2 1187 1109 1289
Third Period 048 161 1240 1295

%
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Byerything considered it.ﬁeums that the inanaaﬂas
yn woigh® showed & healthy condition and do mot indicate

ovarfeeding.

Feeds . |
yé; A Rcughagas;

The alfa’fa hay vas of very good qQuality and
relish&d by the cows o there was vary lititle refuae dur~
ing the two alfalfs yarieds. Rumber 82, the smallest of
the four cows ate 14 pounds of the hay while cow number
258, eating only 1@ pounds of h&y;-refuséd a few of the
leaves esarly in the exparxment. '

The soy bean hay was very poor in quality, ha?a
ing eonsiderable wild grass in it. 7Ths sows would not
eat the noageer-aoy,béan slamg sp thers was eonsidarabia
hay refusa during the. soy bsan period.,

| ?haféilagafWas‘ef’guaa quality dut lpw in moiste
" ure content as the corn was well matured when ensiled.
Twantj-ftve te thlrty peunds were eaten dally by each of
the cows but cous 506 and 209 would not eat all the caba
in the ﬁilage &0 uhara was some silage rafuse.
B. OConcentratas. | -

After the change made at the end of tha first

ten ﬁaya in the firat éanday peried, no ahangas were made

in the graia,ratxuns for the cows. durxing the ax@ewzmamt.

Physical Condition.
with the exwception of number 258, the cows were in fair

condition at the beginning snd all were in very good con=
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dition at the mzﬁ ef the eiporiment. At the bﬁg&mﬁmg
of the ﬁ&zpérimﬁzzty pow mubey 268 ma‘ inclined to go off
rfoed very ansily. In foet sho 4id nob censune ot say
bime while o experinent, as zuoh corn ag any ong of The
other cows. If the middle of the laot or the pecond alfw
elfn poricd, cow pumbar 82 woe off feed bub she rogainad
her appetibe after throe says’ time. 80 Zar 6s gould be
ghaorved o poy bean hay hua 'm; jAxs‘uz,fisxm.m?d9;::;-?;335? offeet on
tho o owe ozespt For o lnkative effset, uoticed on oow nume
bar 308 and oo pese extond on the pithoy three cows when
the change %0 noy bBean hay was made. Thio ney have hoen
dues o weed sends of the wild geacsen yather fthan o the
a0y beon huy itoelf.

Digostisn friels,

_ The Gipnﬂiﬁ iona for 'mméwt; ing fthe twe tyials werg
idaal. The help f{si* catening the exerets wao x'e-;mbzﬁg
the angfﬁw were wpde premptiys ood the smount ef feeds,
fod in Woth trio}s were exactly he sone sxcept for fowr
pounds of lm;; for gov nunbey 300, Ewﬁmmumg the feed
-:.t'&ﬁsaég kel was ms%&g sillugs oobs and imy phont s TG0

T Temell for both tedsle althoush somewhst grouter for iho
goy bosn w}iu&.a  The enly differengs in gu#zlaﬁy snd kind
of fowds Loy the oo tpisle was tho uue Q’fv the soy bean
ney in the flrst and the alfelfa hay in the spoond teiad.

Faeding.

~ The rotions wore welghed out separotedy for cach cow
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daily. 7The hay was weighed isnto large canvas bags. VEaéh
part of the grain ration was weighed separately into the
pail for each cow. The »ails were numbered and the bags
ma;:kad..' The gi‘ain was mixed thoroughly and half of the
grain and hay ration was fed in the evening and half in
the moyning while a half ration of silege was welighed from
the silege card at feeding tims. The sllage and grain
were fed about B P. M. and & A. K. r and the hay zbout an
hour later both morming and svening. The hay was suffi-
cient in amount to provide just about all the cows would

clean up in o day.

Foad Refuses

The refused feeds werg collected from the manger and
feed boxes and placed in labsled bags, care being tsken
to keep the silage and hay refuse sepayate. There vas
no grain refuse. At the snd of sach forty-day period
the rvefupe colleeted during the period, exclusive of that
for the §en day “ohange periods, was run fhrough the feed
chopper and the entlre lot of chopped feed mixed thoroughs
1y, after which an adequate sawple was delivered to the
chemist, The saupls was delivered before the moisture

content changed, from evaporation.

Rations.

The rations were saloulaied to meet the requiroments
of each 'amv as found by the ‘"limiified Wolfmeehm&n Stand-
ards (7).
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Tae other gxtract end crude £ibre cosfficients for
all faur cows and the nitrogaﬁwfrea extract aoeffiaient
fgy caw number 306 weye higher auring the soy bean than
during the alfalfa trial, whild the ash ar'minsral Qo=
efficients wore higher in the alfaifa trial. The coef- |
figients for total dry matter Waﬂ unifazm for all four |
gowg in buth ﬁrxals, the highest taﬁal dry matter ﬁmer-

f;eiﬁnﬁ beiﬁg 78.&2 percent far pow number 258 in ﬁhe
alfalfs trial and the lowent, 75.53 percent fox cow
number 82, in the Soy bean hay trial.
_ "The urine ﬁei@hts‘wera unifagm:fnr‘bath trials, but
/the'amnunt afxﬁrine for gows, nwobers 82 and 209, wab
acnaide;ablﬁ'highar tnan‘that‘fﬂﬁ gowsy nwtbers 2538 ahd
306, The peraents,aﬁ'aﬁh and solide were abuut equal
 for both trials, while the protein pa&eéata@a uvas three
times me high in the alfalfa as in the soy bean ﬁriai..
Th;a~éispariﬁy in péoteiﬁ my have been caused by the
suortage of digestible crude protein in the ration dups
ing zhﬁ goy bean trial.

rne pra%ezn Eupul ded was in avary aase, in excens
of the r&quirements during both alfslfa periods. The
nutritive ratios for the slfalfa ;eraoda ranged from
115,44 ta 1;6 65. ﬂnfarﬁunateiy dhe s0¥ baan:nay-was
of such veyry pooy quality that during the soy bean per«
igd the aAvarage requlrameats fox protein ware nct,ﬁupn

plied, although the gome amounts of gr@in and hay were
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fod thyoughout the entire cxverimont and the tows roceived
a3l the soy bean hay ‘z};sg wsuld ents Had the aoy imm nay
 psen of oyerage tomposition, sufficlent probein wonld have
poen Supplicd.

‘Wanagenent.
| The cows wore silowed $0 eereiss in o diy lot fop
one~Balf to two heurs a day when the weather pemisiod.
Bach of the cows was g@iﬁmﬁ, tiaii.lm whely atalls hopt as
eleon fg poneible, mad wore well bedded down with s trow
ot 8dy tme‘a. | o

The niiking and ¥ eeding vere d one regulanly snd exe
cepk on ai’w occanions wore oot subjeeted o axbrenos
of tomporatuXe or bad msast;ha:gu |

Baeﬁ.i avening about 4 Py M. oy tm; inpt three Quye
of sach toneday veriod s’mﬁng; the arpovipent the dovg

ware weighad mzd the weights retorded. Usrp was taken

in balaneing the seales hefore each gouw wap vweighed.

The silage vas oaten well by #ha, BOWS s’az;&#?t Shat quibe

& fow uf tho dobs were gefused hy row nunbar g, and

gow numbar 208. | |
- The alfalifs hay w’i; leh weo fod during bebh the Lirat

and » seond Foptyeday alfedlfa periods was maiam gutting -

hay of the finest qualii:;; and grew on tho gold &és& farm,

1t wes of average melsture conbtont (63, about 0.7 of one

poreent lowor in 'ﬁﬁhﬁ;‘ enxtracl, 3.8 peyesnt lower in

crude Libye, but 5 pergent nigher in protein sud 2 pore |

coat highor in nitregen~fyoe extract fhan the aworage {8} |
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- go thad iho hay was bigh i Qwe of 1%s 'maﬁ valuable Lfasd
constituants. o

The aoy bean hoy was vory poor dan quality and had con-
amamﬁm wild grass oud come weeds in it. It was low
(8) in fat, m’#m ozt g ther extroot but very high &n crude
£ibre and nitrogensfren extract. It cenisoined ondy aboud
onc- ha¥ the ususl soy bean hay percentage of protein and
wag only about bhalfd ag hich i protein povoenboge as the
slfnlfn hay. -

Wotary 0 mmﬂ nolding sbout 100 pounda, wae avalle
able fer the cows at a1 Simess  Salt during the mw#
fwty&dzi& pericd wo supplied v $he i'e:&za 0f preseed oslum
whioh wors z*piaaed ig the fgud boxes. Duving the xensinds
or 0f the oxperinsnt about 0.2 of o pound of aalh paz day

yau fed eaah ¢ow in ber grain wabtion.

M1k and Bullerialb Regords. |

The eows wers nmilked by hend fwice o day and ali
milk welghis sucovded. Tensday stmposite saaples of the
pilk were loken and pyaverved with corrosive sublinate
tzahmtés.p fhese gamplun wers tested for 'imi; wefat by the
Babeook wmethod at the end of the ten<duy periods.

Diguation Triale.

Two Fhvesday digestion trials were conduoted, one
pf then weing near the énc'a of the soy bean period and the
other aue ot the 6lose of the socend aifalfs pofiod of
Forty days.
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Speclal analysey of the fecds pob spide and fed durw
ing the digestion tricly vore rmade %o elininate mwimséanﬁ
in fecd gampoaition. %Tho cows remained in their sitalls
emzatanﬁly duraue, ‘ﬁha trialy and care was oken te oatch
pil the exerets and plage it in condainers from wmaxz
yary 1idtke m;mmthx was poss ibia. Datly, sach avone
ing Guring the %:e&ala; the fawa ad z,isriua wHYe e &g@ma
mixod Yhoeroughly. s propoxbionnte mmﬁ.e.u talien and
;simﬁd ﬁzx M&? thght a@%ﬁné‘r‘m A% the end of the Wiala
the analyuis b the aamplzaﬁ i) ‘tae:agmx immadm BOY.
( ’%e i‘im%tmal digastion cosifinionts wary m@m in
ammzana fox tho soy hoan perlod and thoe amwzwnwm;%
congficlents uwed for both the fivet ond seonnd am,,&;teu

periods. . 4

Pable of CGoeffiviontn for the Twy Digostien Yeials
Gow o, 82 a0y 260 508

Soy Benn Digestion Triel |
E. Bxb. 88,95 88,07 24,72 90,24
Atk _ 6.4 46.B9  44.78 48,59
Protein 44,73 §B.%76 57.88 B4 8%
g, Fibge  T8.69 60,76 a%7.27 89,74
NP, Beb.  97.98  88.48  82.57 Bé.o8
Dry Mab. 93,55 75 .46 V4,89 YVRY
| | ai£a1§ﬂ<§Zgaaﬁ$vn Priad

Be Bxb.  SL.24 86,45 88,10 83.80
Ash 80.08  B4.35 60,38 50,08
Protoln 64,10  §8.2%  13.38 64,99
0. Fibre 86,60 64,96  #6.80 68,54
H.P. Ext.,  86.61 89.62  8H.TH 83,76

Dey Mat.  95.¢3  97.834  98.02 96,61



88,

Milk and Euﬁterﬁaﬁl’mﬁ@tim.. ‘

The total miikpraauaﬁiﬁn for the soy bean hay Do
C ied was Egs?&l paﬁn’ds a'a cémpéxéd with an averages milk
' yreducii%én for the t%a‘:‘i':.fzilfay pe;@:‘*iéés of 2,706.45 pounds
 or there was a dif;‘eranéé of 28.35 pounds of milk in fa-
é R120)5 0f the alfalfa hay. ~ The ﬁu%erf&ﬁ p.m&uat&éxx during
tixasoy bean hay period emslm& by 2.007 pounds the
152.29 pounds of fat prn@uaaél during the average of the
i alfalfs hey paﬁ:i-z}d#. According to ‘.‘i Lo Gaines & percent
- milk equivalent method CS} the ﬁ_mduémun pf the soy hean
hay pariod was ‘ﬂw ,gmm;és% by 5.'?6 yourids of 4 pereant

milk -aquivalent. -



efwN) *suvawoy) suunpYNTE] PRM N M— €10 °N

[t

-
L
|
A
74
4
T
i
-

F‘T"f'

JTLITETT Y _. 1 0 O i lvH- fati b L R T TTET P ET d
{ ! 1 1 11 | 11l 1t o
1 L i I | ¥ P TEA L ] 111 A‘_|1 e 5 il | TN £m X
LR wu pPataag ﬂEHJ N i s ﬂn.”..{ﬁm.mu.m...____.wmh uuwmm ﬁw
H < - — B EEHEEEE 1L 4 .L_..u.l,.. R S i i
15 % | NEENE EEREEE T 1T D
s = B %”_ mml fm K +M : __a
; 1 i i by m et = B ol I =
, T =) e ﬁ!,ﬂr imuh mEmpr” camns |
u ) [TCCTTTree N e A 0N w
T ER N GansEamEs AR i e A Ay A SRS H AR inmaa
HH ASRaNEN AN A AR R DA RS AR AN AN A
bl $et S o |11 i mn...mﬁ. + l_ﬁ.l.H. .n__ ;W o
LM & D o L LA 1 40 14 .+»+x e
i i1 1 0 A O
I e o EEERRRRAREEE B B H4_lw
I 41 0 P O o =
e L i M Rl ) -+ ..+-.-M-+I+..-"
R R R il E N A
- S e B AESNNABEEE ANNEREREEE) amun o
: E R R R A A H
N uAREamES AREAmENRS S4nsREaEd SARSsmARLEASEE =
3 Lol T TTT | BT g e ' =
T m.ﬁ - NN SRS AR
b _;_:Aﬂﬂ,J.Jl)[ + H_.ﬁ | H.H.!H..l
- qemE E Ll S H.. S ulu
e RIS NP Zies b
zud TN e e
i .++~.. .[N._ 8 B WES H.. .l N B 0 R W M
: e i ..Hﬁf.n..um: S5 Samiay oo sNEEEAREEE AR wrmm O
] 8 I ; .‘_.H%..\m L Ju..-rlT_-.T.l, ﬂ LI I i K
o B R O M. 0
T.gﬁ.;,,._ll - .H,nﬂ i .A,.ILI_._THW.%.LSE{{. L AL LY 1 |M.“.W_h. ..+.AH7.HJ Lo o
S —e Seesay sans: { N A RRRORNERNRENNR S RA AR £
- - L,_ ] iV dwd SR N {HE MaAdMASMANSEmN AEAEENREL = =
= et - L S N | X o | 1} | B . S O B B
- t : LW o T EiaETEENaEaNEEReE
= M r i g i1 1 + H | | S . | ._.ﬁA..
| + e | i | i L = . “nv + T} |_..|u»..
= L,. L | +.W.H.T.~_|_..IT|. | | g ot H |||||_r.1.Jv. ” @O
B g E T T O N 1 N O I T L :
L Lul I I I T N gl o e S 1E Ly
,_ mE :.W.w.%ﬁwr-f AN -u.u”w”._wr......,_..m.ﬂﬁ.” %
H T .”m; HHH : A Hnwﬂ/ )
= NN AN ENE N SRR ‘ N W W b, _
FEEEEN A pLi tEEH = % A T
T .ﬂ.-H I N ,j‘._.r.ﬁﬁ...l EEEE R 1 -t + +MI”.+I 2 NS =
v . - —- ._. IVIr- -
Mol fonrpols KU R ESNEmmmmE AN AN
I S i mER AN W R e 1 4 R -
R N i R B ﬁ if EENEE RN T M_
__r..,- HEN] aeEmEEEEEANNE] SEEENEER EISEEREEEEES i AL _ i
e T e e e e T
SERnl Rakas } RS
] HHTH &
1} e {-£

- '—[

Attt

I
S ———
1




Lol d

,,,,,,

wo 1 2P0/ By

S

8

o4

50/

/]

%/

7
SpPOIA D \UQ uSy

1}




Somparative Resulig

Jerpoy

Ayrashire

Guerngey

25.

Holstein

Wutrieats Digested per Pound oi’milk/Prpaueed
Pirst Alfalfa Period

Ash
Protein
C. Pibre
ﬁan E&'{ﬁ.
Dry Hat.

B, BXts
Agh
Prolein
€. Fibre
yo?ﬁ Exth
Dry Mat.

E, Bxb.
Ash
Protein
£. Fibre
K.Pe Ext.
Dyy Mat.

B. Bxt.
Agh
Protein
C. Pivre
H.¥. Ext.
Dry Mat.

£.0217 0,024 0.0277
Q. 03512 0.0260 0.0425
0.1182  0.1087  0.1453
0.1870  0.120)  0.1636
0.5126  0.4677  0.5981
0.8564 0.74869 0.9750
Second Alfalfa Period
10,0313 0.0268 0,018
0,0871 0.0200  0.0386
0.1548 0.1076 0.134%
0:1863 - L1306 J.1641 -
0.8395 0.5064 05832
1’00286 09?995 0:%‘15
Soy Bean Period
Q.0298 0.0273 0.,0557
00,0239 0,0248 0.,0290
0.0628 0.0727 0.0852
0.2259 = 0.1664  0,1872
0.5443  0.5138 0.5987
0.9085 Q.79587 0.0316
Average Alfalfn Periodas
0.02650  0,23950  0.02965
0.,03415 0.02750 €.04085
0,.123560 0,10715 024000
| 0.16680  0.12538  0,16385
0.57606  0.48705  0.59565
0.94250 077320 - G.96870

0.0217
#.0306
0.1180
0.1 371
'94911
0.8018

0.0249
0.0275
0.1088
01325
0.4872
0.7810

0.0281
0.0R76
0.0669
0,1741
0.5360
0.8324 -

0.02330
0.02905
0.11340
0.13480
0.48915
0.79130

Hutrients Digested per Pound of Fal Produced

st Alfa.
2nd Alfa °
Soy Bean

Ava. Alfa.

13.98€6°
15,0680
135.8805

14.5122%

18,8311

. 12,1871

19,4539

19,08910

159074
15,6888
16.45560

21,5645
21.1137
22,4546
21,35410



28.

Conclusions: |

1, Soy bean hay is at least equal in feeding valus
to- alfalfe hay for milk and f£at production with dairy
gows . : |

Z. Legwge hays, inoluding soy bean hay, may be subm
stituted quite largely for coucenirates high in protein
with cows oi averege production. ﬁ

3., Nore soy bean hay should be used for feading
dailry cows in regions wheve it Is difficult or impossible
to grow alfalfa. '
‘4. Soy bean hey may well be used as an emergency
crop it pass other hay eropa'haya bean winter~killad, or

do not premise & sufficiently large yield.
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