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I NTRODUCTION 

Every dairy farmer is faced with the problem of decreasing 

the cost of milk production through better cows and more effi

cient feeding and management pr actices. Feed cos t is the l a r g

e s t item in the cos t of milk production comprising about one

half of the total cost. The protein supplement is the mos t 

cos tly part- of a well balanced dairy r a tion. Good legume rough

ages are high in protein and are an econ omical s ou rce of tota l 

di ge s tible nutrients . The nature of t h e digestive system of 

the da iry cow makes it pos s i ble for her to consume l a r ge amounts 

of roughages and convert t he lower quality of protein supplied 

by roughage to the h1(5h quality of protein needed by her body 

for maintainence and milk production. Therefor e, it i s impor

tant t hat rougha ge s supply a l ar ge per cent of t he tota l d i gest

i ble nutrients in the dairy ration. 

'rhe u se of ground rougha ge as a part of the concent rate 

mixture for da iry ca ttle depends on t he amount of roughage 

consumed a s hay, kind of roughage, chemical comp os ition , digest 

ibility, balance of nutrients, and cost of the comp onent s of 

t h e concentra te mixture. A f actor which should be kept in 

mind when subs tituting ground r ou hage for concen t rates is t he 

variability of t he quality of the r oughage. Only the h i ghest 

quality of r oughage ava i lable shoul d be u sed . Roughages a re 

low in total d i ge s tible nutrients and grain mixtures containing 
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ground hay will be lower in tota l d i gest i ble nutrients than a 

mixture cons isting of concentra te s only. Therefore, it ls nec

essary tha t l a r ge r amount s of a grain mixture containing ground 

roughage be fed . 

This feeding trial was conducted in an e f fort to determine 

the per cent of total digestible nutrients tha t could be obta i ned 

from roughage and t he va lue of ground alfa lfa hay when subs ti

tuted f or fifty per cent of t he grain mixture. 

REVIE.'W OF LI TERATURE 

When p l enty of high quality roughage is available, the 

que s tion which confront s t he dairy f ar mer is the proper prop or

tion of t he total d i ge s tible nutrients to be obtained f rom the 

roughage and t he amount of concentrates to be fed for t he most 

economi cal milk p roduction. 

Monroe and Allen (27) made a s tudy of t he e f fect of in

creasing t he rate of hay feeding on the amount of milk produced 

and the cos t of pr oduction. A heavy hay r a tion c on s i s ted of 

30 pounds of alfalfa-timothy hay, 15 p ounds of corn s ilage, and 

a grain mixtur e of corn, oa ts, and whea t b r an fed i n l i mited 

amounts. Th i s wa compared to a l i ght hay r a tion compos ed of 

15 pounds of hay , 40-45 poun ds of corn si l age, and a gr a in 

mixture that was fed more liberal l y. 

The cows on t he heavy hay r a tion p r odu ced l i ghtly less 

mi l k but almost as mu ch but ter f a t a s t he cows on t he l i ght hay 

ration . The feed cos t was lower and t he return above f e ed cost 

was highe r on t he heavy hay ration. 
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Carncross and Hauc k (2) made a study of t h e cos t of mi l k 

p r odu ction on t wo gr oups of f a r ms . Cows i n one gr oup obt a i ned 

72 pe r cen t of t heir total digestibl e nutrient s f r om r oughage 

and t he other grou obta ined only 53 per cent of t he i r tota l 

di ge s tible nutrient s from roughage. I t was shovm t ha t t he f eed 

cos t of producing 100 p oux1ds of 4 per cent f a t-corrected milk 

was 46 cent s l ess for t he gr oup rece iv i ng 72 per cent of t heir 

t otal d i gestible nutrients f rom r oughage. 

Headley(l4) conducted a feeding exper i ment de s i gned t o 

de t er mi ne t he effect of variou s r ati ons on produ cti on , health, 

and breed i ng eff iciency of t h e cows . Re f ound t hat gr a in rations 

c omp os ed l a r ge l y of barley f ed wit h a lfa lfa hay cau s ed bloa t ing 

while t he cow fed an all hay ration were s e l don affected with 

bloat. 

Gr a in f eeding i ncreased fat production 16 .9 per cent and 

milk production 17.4 per cent. Cows on t he a l l hay r ation made 

t he mos t economical producti on under t he conditions of t h i s 

expe r i ment . Over a pe r iod of eight years , t he cows on the all 

hay ration had rela tively h i gh production and showed n o appa r ent 

detr i mental phy s i cal e f fe c t s .• 

Gr ave s and a s s ocia t e s (9) r ep or ted on an experimen t com

par i ng f our lev el s of feeding dair y catt l e . Twe l ve Hol s tein 

cows we r e fed f or one c omp l ete l a ct a tion on ea ch of t he foll ow

ing rations: The cont r ol r a tion was a full grain rat ion con

s i st:1ng of 2 par t s barley , 1 part oats, and 1 part wheat bran 

fed a t t he average r a t e of 1 p ound f or ea ch 4 . 33 p ounds of milk 

pr oduced. The cows wer e pa s tur ed duri ng grazing sea s on and 
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when not on pasture t hey were fed a lfalfa hay and corn s i l age • 

.. a tion 1 cons i s ted of alfalfa hay alone and pastur e. Ration 2 

consisted of alf alfa hay and pastur e i n s eason and ground barley 

at the rate of" 1 p ound f or e ach 6 •. 03 p ounds of mil lr produced . 

Durin t he f ourth l actation they were fed r a tion 3 which con

s is t ed of a lfalfa hay , corn s ila e, and pastur e durin gra z i ng 

s eason .. 

Comparing t hei r production on t he full gr ain ration , the 

cows produced 65 .77 per cent a s much butter fat and 69 .75 per cent 

as much milk on rat i on l; 80.24 pe r cen t a s much butterfat and 

86 . 03 per cent as much milk on r ation 2; 69.93 per cent as much 

but terfat and 73.57 pe r cent a s much millr on ration 3 . All 

records were converted to a mat ure equiva lent ba sis . 

On t he alf alfa hay rati on t he c ows c onsumed an average of 

34. 8 p ounds of a lfalfa hay per day during t he part of t he lact

a ti0n t hat t hey were not on pas t ure. 

Lindsey and Arch ibald (24) conducted an experiment using 

a rat ion h i gh i n roughage and a r e l a tivel y small amount of gr a i n 

i n compari son to a ration c ont a i ning a small amount of roughage 

and a l a r ger amount of gr a i n . 

The cows i n t he low roughage group re _uired 7 per cent less 

dry matter and 2 . 7 per cent le s d i gestible nutri ents for the 

production of 100 p ounds of mi l k . The da i ly milk y:l.eld was 14.4 

pe r cent more for t he l ow roughage group . The f eed c os t for 

mi lk production was abou t the same for both groups . 

Moseley and co-workers (29) s tudied t he effect of three 

planes of feeding on milk production. Cows were fed a full 

gr a in ration of 1 p ound of gr a in mixture for e a ch 3 p ounds of 
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milk produced daily, a limited grain ration of 1 pound of grain 

for each 6 pounds of milk produced , and the t h ird r a tion was an 

all r oughage ration c.ons i s ting of a lfalfa hay , corn s i lage, 

roots and irrigated pasture . The s ame kind of roughage was fed 

to t he cows on t he gr a in ration . 

The s e workers c onc luded t hat cows wi t h more t han average 

producing ab i l ity have su fficient c apacity to consume nutrients 

i n excess of t heir requirements, if allowed all t he good quality 

rousriage t hey c an consume and if fed g rai n a t t he r a t e of 1 

p ound for ea ch 3 p ounds of milk produced .. 

Bachtell and associa tes (1) made a compa rison of milk pro

duction on a moderate and a. light grain ration when meadow crops 

were fed l iberally both a s hay and past ure . The cows on the 

modera te grain ration con sumed one p ound of gra i n for every 4.55 

p ounds of milk produced. This i ncluded 2 p ounds of gr a i n dally 

t hroughout t he dry period and 1 p ound of grain f or ea ch 4 p ounds 

of mi lk produced during t he lactation period . The gr oup on the 

l i ght grain rat i on was fed a t t he rat e of 1 p ound of grain for 

e very 3 p ounds of mi l k produced over 20 p ounds , and during the 

dry period t hey recei ved no gr a in.. This gr oup ave raged 1 p ound 

of grain for ea ch 6. 5 p ounds of mi lk p r oduced . Both groups we r e 

fed hay ad l i b itum. The modera te grain f ed group r eceived 803 

p ounds more grai n and 473 p ounds le s hay than t he l i ght grain 

fed groUJ) . They foun n o mar ke d differ en ce in t he health, re 

productive hi tory , and mi ll{ production of t he two groups s t udied . 

Accord i ng to Jens en (21 ), 15 to 20 per cent more millc was 

produced by cows fed a t levels h i .:)her t han t he Haecker s t andard , 
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and 45 per cent more than cairn fed at 70 to 80 pe:e cent of 

th.is standard. The .i"'OB)On;:,e to increased feed was J.ess at the 

higl1 levclE1 tha11 a.t the low levol8; fo:;." tho l~lsh levels produc-

t.ion o:f' 4 :}el" cent., fat-co:;:-•rected mJ.lk ~·iB,G incr.snsed .. 6 pound f'or 

each nddlt.io:'.1:1,l .,)OU.nd of digoctlble l1U7'J."ientc ,;.nd 1. 7 :~i,:)undD at 

the low lovclJ:~. The c 011s :eeturned on tho ,~,verr:3e 8.bout 3 JH)unds 

of fat-corrected milk :Jer ;:;ound O .s> 
J. conr.umed 

:.::.boirn maintenance. An incre,12e of 1.0 to 1.5 _pounds of 4 per 

co:nt milk v.ras obteJ.n.e(1 for each 9ound of tot1:d dige;:;Li"ble nu-

trients r-~dd.ed to a normal ration. Feedins at cLiffei"ent levols 

had :no influence ort tho i'c..t perceutac;e of the milk. 

Graves o.ncl aisoociates ( 8) re~;:iorted re:::ml t;:., of foedinc; 

experime·_1ts conducted over o, period of e,everal yeo,:rs N:l th fifteen 

IIolst.ein cow::.; involving twenty-four l,wto,tiorn:;. .\11 c:owu he,d 

previm.12. 1:,rcdu.ction r·ocords rno,de on full feed. On an c.11 u.lf al:?a 

he.J rc.tion the fifteen cous a.veraged. 60 :[)el' ccrGt as much butter-

fut and 57 per cent n.s much milk ars t.hey _l)roc1uced when on f'ull 

:f'eed. The decline in dr~1ly r;1il1t j),:'oduction :fox· tho entire 

ration. The cowD conm1med an e,veva3e of 14,352 poun<'.ts of 

al-.~~1r~ 1~ny 9 0r e~"~ Jn~t~~ 4 0·1 l..l...l,i. .._.... .• t.d-> l. ~--_.~_,-.1. .. t .. 0,-,..,, t,.;.,V~.t.. ! • 

1 .. 3 }Jound.s of' alfalfa hay i"'or er,,ch {;ou:wJ of 1,1:u.::c .c>x·ocuced and 

38 pounds :for each pound of but-terfat produced. Under the con-

ditions of this experiment, the cowfi refuL,ed approximately 15 

pe.1" cent of the hay offered thei . .:t. During the firi:;t, :Jecond, 

t.nci third IJ1011.th of t.hoir 1c~ct.ation.e the,v obtained 71+, B2, e:.:nd 

91 per cont l"especti vely of tJ1.e tot.al cli[1el,t,ible nutrient 

requirementB for· maintena:nce DX'.d )roduction, 1.Jut for the e,verage 



7 

of the lactation they received 3.6 per cent mox·e thm1 was reoui.r>ed. 

'I'he e::.:clusive feed.ins of e.l:fa1fa hay ov0r 1ong verioci.s did. 

not lower the butterfat percentase and hao. no detrimental effect 

on the breeding perfot•.mance and the condition of the cows at 

calving. 

A study o.f heavy and light c.cain f'eed1ns 1rurn r,1ade by Woll 

a:n.d associates ( 36) ~ The cown on a hea,vy c.srain ration :received 

l 9ound of concentrates f.or ea.ch 3 pounds of milk produced 

i1hile the other Q;l"oup received l pou.nc1 e;rain for es.ch 5 9ouncls 

of milk produced.. The heavy fed 001.w )roduced 5 pe1" cent more 

· milk and butterfat than the liGht fed e.;rou.:9. They concluded 

that under the comlitions of tl1eir experiment, heavy grain feed-

:\.ng 1;1,n,s not economical. 

Dickson and Kopland ( 4) re_portod the results on t::.n experi-

ment by the United .8tateo D0pErtm011t of Agriculture conducted 

e.t Huntley, Lontana, to dotormin0 to v1hat extent a llni ted e;rai:n 

ration with rougha3e and a ration co:nz;istinr::;. of roa5i1e.;_~e a.lone 

wou:Ld affect the c~uantit,y of milk oroduced by Holstein cm-rs 

capable of .frdrly high ~;roductio.n on a full grain rat:i.on. I'.he 

grain mixture fed in t.he full B~nd limited gra.in ration oDntctined 

12.9 per cont of diges.tible 1)rote111 1:u1d 71~.3 .)er- cent of total 

di3cstible nutrie:nt!S~ The cotrn l'leud :pr>eviouG lact2,t.ion records 

• ,.-lC 9 ., ·~ve,-.n ,,.·,n~,• 0 -: n· QI 1~·1h 0. c.... . • \v··o...i.. t:> _,,, • , .:.-. ..A,..t. ~.._. oi' but terf o, t made on 2" full 3rr1.in re. tion 

of l i10und. of srain f'or ea0h 3 pounds of m:Llk ,1roduced. All 

:production records were conver'ted to a rnatu.£·e baBiG. Uhen fed 

a.n all-roughage P1cd:.ion they 1Jroctnced L}78 pom1ds of butter,:fat or 

77 .1 per cent as ~mch as they clid on tl:w fulI srain ration. 

i1ddin5 a limited amount of grain, 1 pound for each 6 pounds of 
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milk produced, to the rou5he,5e incrco,EJ0d the in.,oduction to 584.1 

poundn o.f' butterfat or :)4. 2 pe1"' cent of that _::;reduced on the 

full gr.siD ration. 'fiwy concludecL thc.t t11c full 3rc.:ln ration 

,·re,s not econornica:•. c~nd thu,,t the l.inii ted grain proveo_ adequate 

a.nd most. econorn1ca,1 uhen f'ed 7."!i th all t.ho rouc;hc.e:;o the covrs 

would concume. 

investigation 011 roug.hage alone wex•e able to :)roduc~ .hoal thy 

osJ.vsr::1 o,nd a:n. average oi' ovor 13,000 1Jound1:: o:r milk. 

] . ' v.J.llGJ°'2 

i1ork conducted by HD..:i:•t, e.nd Humphrey (13) 1:ndior:,t,sd t.h2.t 

:i.11cludcd corn P.nd bo..rl.oy or OP.tti, they cc.n compute Y'Rtions 

wh:J.ch will meet rc.wulrements fo1 ... me,i:ntcmc.nce r\110. miE:: ;_Jl'Oductio:n 

up to 50 or more pounds dEily. 

Hod0 £:~011 2.nd o,cnociate1:, (16) fed Holstein cows ru1 D.11 ro:.:i.gh-

ment. 1.1he cows me,intai:not:L ther1so1ves, p:;:•oducot!_ healthy calves, 

and ~;roducec 76 per cent as rnucll milk a.nd 72. 5 ~:)El!' ee:nt aa much 

ture in addition to roue:;hn.ge. 

Hau,3 antl a.ct::ocie.tos (10) (11) (12) interpret the resultG 

duction is expected, f,upply sufficient total digoctible nutr·ientn. 

Huffman (17) ~,nd Huffman and Duncen (18) (19) (20) supple-

mGnt.eci. an all-.'.:tlfalfa hay ration with various feedu. They 
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fou.na. the;'::, addix1g l-cy2,t:lne, starch, or 3lucoce to an tdl-

.r::.lfe,l:fa ration did not ir.wr··eano milk producticn~ 

cotto:nuJed meal, or eo1'11 ,gluten 1I1eal incr'eEi,Bed mlllc production. 

Mor·L·icon ( 2B) stated that when tY;.u onl.J ro1..\)10.0 c ls 

r1ay 

will 

con-

c::ucte;; 1:m experiment, uu 

On the 

1Je1~ c.c:nt as much mi.11,;: a:n.d 80 ce11t 

cii( on tne fu:t 

lact1 [-1,.t,l c~:r1. 

'.i'hcy found ::10 si3nif ic:ant. 

[), at one pou:n of' grain i'or 0Lch 

6 )Oa:nc:1.F of c. grain 

3 pounds o-J.' r,llk 

during t: L·1 100 days of the lactation, 1 pound 

6 o{: lk p1:."cduced durl the .c.,ec or.tel 100 

no gralc.J during the rest of the lactation. 

Sher-::;coocl r-.nd Dean ( 30) fed e, X'[o',t10:". compose,l entirely of 

a and a ratio11 of t:.i.J.fnJ.fr, :hay and concentrates. he,y 

.. ,_ ·-, 

,~,;l."OU'.J c on:.:.umeci. 
&~, ., 

-7 reo_ ·1 I .,,,,, ,._ 1)0Ul1:~;:; of ,c:;r CO\'T J)c--::~c da;y .cot 

reeGi vlri.c: P8-1Bt13.3:"(3 . 'fh;::· .hay e;r:i.in fed (~~I'()1J.l_J ' 
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of 5,f37S 

1 

fed lot,. 'i:'he he.y f od lot recru.ired 

cent more ibl.e nutri " to _::rocLucc r:, ::.iound of 

f\11 Cl [tS s ()C i-9~ t~(;S { 7]. )' 
\.) . 

. hay c.lo:ne fmpp1eme:n.tE:,d vrl th 

feel 2.ot. 

comoared tho v~luo 

mented with concent:ea.tcnJ, kee)ing the digcLtible 

c1:1.ted that 

cows did not utLLize a r2:t,ioz1 of 

al:f t1l_f .9.. 

intakes 

ted 1,;.i i~11 

Thef concluo_cd. that the tote.l diE;8f-Jt-

ible rmtrients fltern of feed ev2J.uation ov0.rrc.ted. tho :feedi:ng 

value of 300<1 t.il:falfB, hay for 

t.cd vrl tll. eal t 

to ) 

cer1t 1nos10 ed on a rtttion. of 

ba.r·J. fed at t:.Jc ra 

on o.n all s,lfalf'o. re;t.i o:n ... 

m:1.1k yield 11as r::reater' in the c.;:roup reeeivir;.g 

grain. There ue.a no evlden.ce the;t the 

1011cy o:C 

· I:n o. :u·1ter re.:.Jort 1Jill;::u:cl ( 35) 

he.d lit.t.lc effect on e 011n1-11.ne('L ., that it 



11 

rn:llk D,t r;rocL"uct:i.on ,,rou.l(:,. 

grain 1n addition t,o high quality o.lfe.1fa hay 2,,1,d ircigo;t.E:~d 

Sou1G 

pound, ,rn.2, -':_: bran. 

omv.1ended fcedlng l.'.5 poun.du of 

Mairs 

buttc:.cfat ···_;roductio::.1. 0 f)Yl t, 1~ ()] ~ 1~ $1,, t . .l ()Jl 

12.5 per cerrL of 20t 

The cows r.iid 

clicL tJ}lC C 

1fr1cx1 chang;ed :f .r•oc ec.nt:co1 tion t 

meal ra.tl. en i:n some cases increased in production when 

Llnd.Boy (23) c;o:ncludod that lJOund for pound '..1h0ot ,)x•e,D 

Snyder and Burnett (32) experiment to deter-

bran 111 a on consistLlg of lJ. parts co.rn, ~2 parts bran, 

l o:Ll moa1. Cows fed. l~tttJ.o~::t C{)ll. 

pounds less TJillc 7.5 pounds lGss 

but t:,1.cy :;;:72 p ou.n.11 ;::, weight. 

fe,li'a hay ua.s equal to brc,n when fed 

.,_ 
t., 



12 

Kuhlman and Cave (22) fed a ration in which ground a.lfalfa 

hay replaced 30 per cent of the 5rain ration when prairie s.1.ay 

WD .. G ur:-;od an t.110 roughac;e. Approxlmately 10 per cent .rr:oro of 

the e:;,q)erimE-mt,J,l ration warc, feel to maintain the 8ame total di

geBtible nutrient intake ns the contro1 ration. t;atisf'2;ctory 

i:ni.lk prod-11etion anc.i. body woie_sht wc:.L :maintained 011 the ex1)eri

msnte.1 rc-~tion. 

Hills ( 15) cubs ti tutod alfu,lfa mee.1 for wheat bre...n when 

tho mixture eontnined 62. 5 per cent of bran. The rdxtu1."e con

tainins alfalfa p1,.oduccd 2 _per cont lesb milk a.nd 5 per cent 

lsss fat, than thG control. On rm.other trial he substituted 

c.lfali'&, moa1 for t5J.;::.til:ters' clried c;ra.in.o in a ration contuin

in0 62. 5 per cent of 6iut111EH'G' dried 5rainD and found an in

crease o:f 14 l)Or cent f,·wre rot1k and lo per cent more fat on 

the rn.tion conta.1.ning dist,111.ers I dried gro,ins. 

Fraser e.n5. Hayden ( 6) fed equeJ. amounts by \1ci,:(nt of 

alfalfH lw .. y nnd 1;.{~1.eat. bran ;Jith a bacal r& .. tion made up of 6 

pouno.s of clover hay, 30 pounde of corn 8ilDge, and 6 po1x.-.:.~.:,o 

of corn meal. Durin(.; the fiJ?Lt period, cm1s in lot 1 received 

t.he basa.1 ration ,:J.:nd all the choice alf't,tlfa hew they wou.J.d ca. t, 

1.-f.C:.i.Ch 1:1~:,.s £3 ;~JOUl1d.S. i'J'.16 COWL in lot 2 VHH'C fed the be,CO.l 

n:;:tion e.nd 3 ;ouncls of' hraY1 1.n the .;le .. ce of the b ;Joun.do of 

ulfelfa he,y. l•'Ol'' t.he Becon,j. peJ:"ioo. the T'lt tions were reverEed.. 

T~1.eir Pc2u--; t[: indicated thn.t for uill{ ;_:::roduction a ration con-

. tai11in3 3 pou:ndEl of nlft;,.lfa hay was equal to or a li tt.le better 

thc.n tho t,~-::i.rr.!e ratio.a 1.-Ihen &n equal amount of wb.eat, lJr2.n ',,JS..B 

DubLtituted f'or the alfalfa hay. 



Dtwis (3) mai11tai:n.0d sa,tiDfactory weight and milk pro

t1uction on cows fed a grain mixturo e01,_}0seu. of 30 per cent 

ground .£,J.fe,li'a hay. The Br~me totc:.'.l di3estible nutri0:nt :1.n-

13 

t.e,ke Has mainta.ine(°i. on both cxper1montal and control r3. tion.s. 

In HD.other tric1l it we.8 foU11d tb.at, t]10 2;rour1a. alfalfa. in-

eluded in the grc:dn mixture of the precedinc; trial, when fed 

lone; in 2d.dltion to tho regular roughage p1'oduced equa11J 500d 

re suJ. ta. 

Espe nnd Cannon (5) conducted two fe0a_1ng trials ulth 

ground he,y 111. the rat l on. In the:; first trial the cows were fed 

co1•n r,llac;e, alfo,lfa hay, nnd a e;ra1J:1 mi:xture of 3 part::o ground 

corn, 3 partu g,round oc:i.t.s, and l pti,:rt linseed oil meal. In 

al t,,:,1'.n1.,,,te ,Je:c>lodc, t.Lo alfalfa hay wc1,s ground and fed 1·ll th the 

sr~i:tn. During altoi,ne.te 9eriods i:n the second trial, half' of 

the si lu.3e wan reple..ced with :;,., mixture of L~O p3.rt.s ground al-

f 2vlf 2. and 60 pe .. rts ground corn fodder·. 'rh.o cm,rn received b0-

tween 10 and 15 pounds of grournl J~oue;ha30 and 7. 5 pounc'l;;; of un

cut hay )er day. It was concluded that chc:1 .. :nging the ,,h;,rslcr,1 

ch.1.r1:wt:::.l" of tho rougho.50 did not mater:la1ly influence tha ·'.:ier 

cent of' fat in tho L'.dlk. 

Belectio:n ££, Cows and Form.a ti on of Lots. 

In selectint; tho animals for thio feodin5 trial tl1e object 

was to :provide tvro equal groups of inci.ividua,ls which had rectehed 

the 1.)eak of' production, but which were ei tiwr not bred or not 

sufficiently far alon3 in. gestation co that t.i1.e accelerated 
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drop in milk pJ•oduction i·rhich occul."S la:ter in the goste,tion 

pe1"iod w<.:iuld. become a co:m:.Jlicating factor.. To 3,cc01n,,?Jli£h this 

object 1 twenty purebred cowB, i:ncludi:nt; fi.ve JePseys, five 

Holsteins, eight Ayrshire;::;, und ti·10 Gue:rnoeys, which had re

cently ft'eshened., ·were chosen and their performe..11ce obuerved 

during a ten-day pre-experimental period.. Duril'lG this period 

the cows ·were fed the herd g:cain mixture and tho alf alf e, hay 

used in the experime11.t. ·rhc twelve most suitable c01:rn 1'°1e1"e 

selected a.nc~ divided ln two groups 1:rhich were as nearly alike 

as potrnible on the bards o:f ·their pe:pformR11ce clur1ng the pre

liminc::.X'Y period, their previour:i iustory, bN,ed, num.ber o:t' lac

te,tiono, stage of le,ctation, and body weight. Co1rn::1 number 4 

rmd 6 had been b:i:'ed forty-five dayc Hhon the experiment started 

arid the rerJt were open. •:riible I shows the data on ;;1:C1ich the 

fine,l t,eloct.ion a·,d ascd0mnent wel"'e bused. 

H.ours;hage and Concentrates ~ .. 

The alfalfa hay used as rou5ha.5e in this feeding trial 

was :not of the quality desired, but due to the fact that better 

qua.11 ty hay· 1:w,s not ave,ilabls at thi.s time of' the year, lt was 

necessa1."'y to use a rou.grm5e tho.t was slie:;htly brown End a little 

coar2e. HOliever, the h . .a:r contained a higJ.i. per·con:ta3e of lo&.ven. 

It vm,fl fed at, t,L:.e l 0ate of 2 pou . .nds per 100 pounds body 1·1eight. 

The control e;rain. mlxtut'B consisted o:f 500 pounds of sround 

No. 2 yellow corn, 250 pounds of ground oat£i, 250 pou:ods of 

wheat bran, 10 pounds of stoaraed bone meal, 0.11d. 10 pounds of' ualt. 

Upor1 calculation, it 11as found to contain 9 :per cent digestible 

prot .. ein and 74.13 per cent total dig0S'tible nutrients. The 
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TABLE I 

Data on Cows .Selected e,nd Group Ju:isignment 

Daily Daily 
Cow Number of Days in '.;Jei13ht llti.llt Dutterfat 
No .. Breed Lactation Mllk ';} Lbs.,~·~:- P:r•oc1uction Production 

Lbs. ~f-:!·i(· Lbs. {C-~·~;"7~· 

Lot I 

3 Je:i. .... oey 3 117 851 25.89 1.1650 
7 Holstein 2 108 1246.5 ltA-.08 1.5868 

11 Ayrshire 3 103 1012.5 31+.1+7 1.2753 
13 Ayrshire 3 lOl} 1006.0 31.32 1.1901 
15 Ayr.::.l1ire 2 10.!{, 868 28. 98 .9853 
17 Guernsey 5 73 1011 25. -4'5 1.2216 

Total 18 609 5995.0 190.19 7 .LJ.241 
Average 3 101.5 999.16 31 .. 69 1.2373 

Lot II 

2 Jersey 3 109 827 25.94 1.4526 
4 Jersey 3 l.b,6 756 25.00 1.2000 
6 Holstein 2 138 1263 42~59 1.5758 

12 Ayrshire 6 94 1116.5 39.5 1.4220 
14 /\J""r·sl1i:t"Je 4 75 1125 L~3. 0'7 1.6366 
16 Ayrshire 2 153 969.5 29.51 1.091B 

Total 23 715 6057.0 205.61 8.3788 
Aver-age 3.83 119 1009.5 34-26 1.3964 

F.r·om begi1111.ing of lactation to pre-experimental poriod .. 

/Nerage for ten-day pre-expe1'imentf;.l period. 

l1vere,5e for ten-day pre-exparimental period. 

Fat tests u:;ed in 1w,kin5 these calculationc were taken f'rom 
the previous month'n test. 
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experiment.s,l mi:xture consisted of' 2.50 pounds of ground Ho. 2 

yellow corn, 125 pou:n.ds of ground oats, 125 pounds of tJheat 

bra.n,. 500 po1J.:nds of ground alfalfa hay, 10 pounds of stea,med 

bono , and 10 pou.ndi::; of Bnlt. Thi:3 mixture contained 11.37 

per cent digestible :i;:rt'otcin cmd 61.BB per c,J:nt total dle:;est:i.ble 

from the ~3t.illuat01~ J:.Iilling Company~ a":>1d it wa.s groen a:ctd extra 

leafy. Table II sh.mm the chemica1 :;,rnalyses of the i'eods 9,nd 

coneent:1:>ate Ftixture used. 

Chemical Linal;ysec of Ii'e.eds a,nd Con_cent:vate rl:lxtures 

Feed J:c.ioisture 

1lli~alf.a. He..y 
Wheat Bran 
G1c,ow:1d Gorn 
Ctround Oats 

Alfalfa 
~8::xperimental Hix No.. 2 
Go:nt:eol No., 1 

% 

5. 78 
11.30 
13.14 
10. LJ.6 

9.62 
9.94 

10.87 

Ash Protein Fat 
6' • ~ 

j'b Jb ;:; 

7.31 
6.23 
1.25 
3 .. 26 
9.81;, 
7 .. 21.7 
11 .• 50 

13.62 
15.16 
8.96 

13.50 
18.00 
15.16 
11.47 

1.80 
4.55 
3.82 
)068 
1 1·· -!... • .lr 

2 .. 78 
1~ .. 02 

---·--~-------~--------
It, bo not,ed from the above t,cc::,ble 

Fiber N .:r, .:EJ. 
o1 d p /o 

31:- .. 37 
9.06 
1.64 

10 .11+ 
26. 4r"( 
16.16 

U.Ged i;n a i"eedine; trio,1 co:crtB,ined 18 pe::c cc:nt 

protein and .1+7 per cent f'ibe.r. 

protGi:n cu1.d 7. 9 per the long 

use{l ae c:uality of 

'I'he compoLi tlon of the concent1 1a mixture used ia sho1;:n 
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}rormulas of the O oncentrate Ictlxtureu 

·-------· .... ---~---________ ._.,,, .. 

Ingredient~1 

"'ri ·•r .., 1 n i/c. r.e.L_ovr "'orn 
Hhe.at 
Ground Oat.s 
Grou:n.d 1\lf't:ilfa na;7 
.Stea,ned Bone lleal 

t, 

Tota,1 
Pore ent.r:15~1 

Amount 
Lbs .. 

500 
250 
250 

10 
·10 

1020 

Digestible 
Prot,etn 

LbEi~ 

31+.oo 
31.47 
26.33 

91.80 
9~0 

·-----------~---------·------~----
Nixture bf.2• 2 

Ground Oats 

'.Cota,l 

l1r..1.y 
r::.ectl 

250 
lc25 
125 
500 

10 
10 

1020 

17.00 
1~5.7l~ 
r,.16 
67.50 

103.4.0 
11.37 

17 

Total 
Digeetible 
Nutrient.s 

412 .. 35 
170 .. 20 
173.58 

206.17 
85.10 
86.79 

253.20 

631.26 
61.88 

.. ;;,. li se-pe:.ro.;te CLI1a,lyr::lu ,:.,;si..c, n:u1cie oi~ e{0.iol1 fe(;;d .i:r1 n1ix .. tu:.14 tJ .• 
ni11~c. '"'J..• c-u;:,,,·1' .. i or COO· f'""'l." .. , i "''fl+ 0 f. :r>o· r:i .,.,,,c-Jr··,i· ,., O·"J I c,. H ':;teec'l '·' 1:'e",.,.:, 4 "'l .. -011 , ~J..v '-.-t. Q-..;..,.;,,.;i ~'.- --t - ,,,t. v.-V_ uo - -~.1, A~, ._ l. .._1. J.~, ;..._, J;. . ,..1._, _,. .,t:_,.l...,t..,1,...L_, 0 ' 

Twentieth Editior.1., vrere used to crfrli:ne the cUc;estiblo protoin 
8X}d totH,1 b blEJ :nut.rlc.H1.tB. 
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The nutritive i"'equi.rernents for the cowEJ wer•e based on 

r-iorrif,on 1 s feedin6 f;t~mdard (28}. The cmrn ·were ofi'ered ten 

per cent, more toto..1 dlgectible nutr.ients than. their theoretical 

requirement in 01"der to insure maximum production. 'l'he rations 

·we.re calculated at tho beginnins of t.he experiment and. the same 

am.ou:n.t was offered throue;hout. the feedi:ne; trh~l. It w2..c. neces

sary to feed noro of th.e exp.erim0ntal mixture, due to 1ts lowe·r 

t,.o'tal dle;os ti l:.le nutrient conto:nt, in or.cl.er to obtain the same 

nutrient int!?.ke e,s the control mixture. 

Salt was available in a box in the dry lot. 

Manap;em.ent of the ~. 

The ninety-day double-reverse.l system ims used. .Each per

iod co:nsisted of a ten-day preliminary period for reversing the 

ration, and twenty dE>.ys for the experimental ~)eriod. Lot I re

ceived the control ration during t.ho firBt. and third ;}Gl"iods 

and the experimental re.tion 6.urinc; the second ::)eriod. Lot 2 

received the experimontal ration c.u.rine; the f'ir2t and. third 

periods and the control ration the second {leriod. The change 

from one ration to the other was ma.de gra.d.ually .. 

The cows were millted tw.ice d:dly in the milking parlor 

uith e, machine.. Nillr sanwles of eo,ch co·w ·were ta.ken for six 

,Jonsecutive millti:ngs near the middle of eac:i.1 9eriou and t0Dted 

for butterfat content by the Babcock method. 

'rhe cows were 1rept. out of doors in a dry lot when the 

weather we.a fEwort~,ble, except when bei;:ig fed or milked. ·J:he 

lot, ha.If of ;,Jhlch w·as paved, was north of and adjacent to the 

dairy br:J,rn.. ?he cows were watered. from a tanlr in the dr'y lot 
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and from vraterins cups at each stanchion. ·rhcy itmre fed in 

individual stalls with special boxed-in mangers to permit an 

accurate check on the a.mount of feed consumed and refused. 'the 

evening hay clJ.owc:mce was ueie;hed out e,:nd plo.cod in the mm1£3ors 

after the cows had be0n tu1.~n0d. out in the nornin0 a:r1d the feed 

refused had been weie;l1.ed back. 'fhe mornin6 hay allowance was 

weig.lled and placed in the mangers a.n soon as the cows were 

turned out .in the evening. The grain allowances were weigb.ed 

out for the lnclividun1 co1:rn every aft.ernoon fo:r the evening 

c:n.d morning feedin.3s o The evening allowance was placed directly 

in the mangers tu1d the morning allo·,rnJ,nce vrn.s i'Jlaced in. in.di vid

ual r;acks with the cow's name on it and pluced in front of the 

mar.iger to await the mo1"i:nin3 feeding. If the co1:rn were :rnpt 

inside, the Jjorning hay a11owt::m.ce we,s handled in the same manner 

as the grain ration. Rou3hage was fed when the cows wer-e 

b.rou0.ht in at 2 A. M. and 1 P. }:Cf. 

The cowc 1,.rere weic;hed daily beginn:lng about one 0 1 clock 

and vrni3hed in the sexne o:cder each day. Tl1e averco:.C,e of th1"'ee 

conLecutlve days• weit;hts waa used for the initial ·weight and 

the final welg:1t f'or eac:t. ex9erl1::1enk~l per:lod. 

DIHCUBHIOH OF f?.J~SULTS 

The data obtained during the last twenty days in ee.ch 

9eriod were used i.n calouls,tin0 tne .l"eBU.1 tc, of t;:,is. feeding 

trial. 
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Bod.j{: We~fihtE. 

'rhe average daily vwi5htu of the lots throuc;hout the experi

ment are shown in Figure I. ?relirnine.:cy period I traa started 

Harch 23, ·1950, and on Me,rch 30 the weathe:c turned ve1~y cold 

causing a. drop in body weights of both lots, however, lot I on 

the control ration dropped more than lot II. 1'he other she.rp 

clrop occurring on nay 10 and 11 was caused by cool weather and 

heavy rainfall. There 1·mr: f.,ome va..riation in weight throu@1out 

the exper•irnent. Both lots seemed to vary in the same direction 

rege.rdless of i·1hich ration they t·mre on :i.ncd.cating that the 

EJ.al"lrnd changes in bod;:r weic;ht were due to ueat:i:1er conditions. 

'fable IV is the sunmt'1ry of data cor:11)L:"..rln3 the control ~ind 

the ex9erlme11.tal rations. ·rhe body wei@lts on the control 

l''atlon a.re the uv0ra5e weie;hts :tor lot I i:iu.z•ing perio(iS I and 

III, plus the body weichts of lot II durin0 period II. ·r11e 

weight;,:; for the experir1ental ration are th.e r1.ver'a[!/3 bocly weights 

of lot II during periods I a.nC:t. III, plus the body weights of 

lot I du1::"'ing })eriod II. 

'The cows on tl10 control ration lost on the aver8,3e of 1 .. 83 

pounds for each twenty dri,y& of the trial.. 'Jhi1e tl1.e cows on the 

expe.t"'imental ration suinec:t 2 .13 pounds for' each twenty de.ys. 

:M.ilk Production. 

?he cummary of data in Table IV compares the 9roduction 

of milk 2.nd butterfat 011 each ration. 'l'he production on the 

control :ration is the avore,ge )roduction of' lot I cmring periods 

I and III, plus the production of lot II during period II, and 

the _)reduction on the exper:lmental ration is the average of 





22 

TABLE rv 

Control Experimental 
No. of Cows - Ti·mlve Ivuxture l\li:xture 

Bodi£ Weights 

Ave1 ... age initial weight lbs •. 
Average :t'inal weigrrt lbs .. 
Aver>age daily weig;ht 1" 

l .. verage 3ain or loss per cow lbs .. 

Pound.D of Milk Produced -----

1009.08 
1007.25 
1005.52 

-1.83 

Totc.1 milk yield lbs.. 6738.6 
Total butte:rf-at yield lbs. 252. 18 
Total yield 45; F .. C.Bi.· lbs. 6478.10 
Avere,ge dail;y millt yield per cow lbs.. 28.08 
.!lve:rage per cent but.tcr:fe;t 3. 74 
Ave.rage daily yield of butterfe.t per ~ow lbs. 1.05 
,,,\verage daily yield 41i F .. c .K .. per cott lbs. 26. 99 

Total Pounds of~~ 

Concenti .... ate rnixtu1"'e offer•ed 
Concentrate mixture refused 
Concentrate mixture consumed 
Per cont concentrate mixtu.~'"'e refur:ed 
Alralfa hay offered 
Alf a.lfa. hay refused 
Alfalfa hay consumed 
Per cent alfalfa hay refused 

Conce.:.1trate mixture offered 
Concentrate mixture refused 
Concentrate mixtu:-ce co.usumea. 
Alfalfa hay offered 
Alfalfa hay refused 
Alfalfa hG1y cons urned 

Concentrate offered 
Concentrate consumed 
Alfalfa hay offered 
Alfalfa hay consumed 

306!+.o 
lB. 9 

30l~5.1 
.62 

5140.0 
101.75 

5030.25 
1.98 

12.77 
.08 

12.69 
21.41 

.42 
20.99 

4-7 .77 
4'( .L}7 
81.29 
79.61 

-:~ All cows weighed each day duri:ne; the experiment. 

1016.20 
1018.33 
1012 .. 39 

.a.2.13 

64J+o.2 
247.64 

6290.62 
26.83 

3.85 
1.03 

26.21 

3632.0 
106.0 

3526.0 
2. 92 

5140.0 
118.85 

5021.15 
2.31 

15.13 
• 4.l} 

14.69 
21.41 

.50 
20.91 

58.25 
56.58 
83 .. 82 
81.79 
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lot .. II during periods I and III, plus the production of lot I 

du:cing period II. The cows on the control ration JJJ."'Oduced a 

total of 6738 .. 6 poundn of milk a,nd 252.J.B pounds of butterfat, 

daily yield per cow of 2J.OS pounds of milk and 

1.05 pounds of fat. 'fi1e production of the cous on the experi-

mentetl ration was 6L~40. 2 pounds of mill{ and 247. 6!+ :;iound.8 of 

fe/c or an average daily yield per covt of 26.33 pounclD of milk 

and 1.03 pounds of fat. 

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

b i:>"'J..',, U·07,~r10' f!...-.iY1"'S 1 (7} 1"0""'I1111 le .. 'FttS 6478.l POtllldS Of milk 01" ....... w· 1o._,1' ;.._.,J.. ·V ...;JC,,i.i --.:t.V J.. vt.. ~# !/ _ 

an ,;..vere,ge daily yield of 26 ~ 99 pou:.nds per cow o:n the control 

r"'ation and 6290.62 pounds or an E\VE.H'B.ge dail;y yield of 26 .. 21 

pounds of milk co1;1 on the expePimenta1 rr:1.tion,. 'I1h0re vms 

no ln the m:Llk 

ratiO:iJS. 

Fie:,1..1.re 2 shows the avero,(_5e daily production of l+ per cent 

fat-corrected mills::. "l'he 23,ra,5-ual decline in tho 1)roductio11 oi' 

J+ per cent fat-corrected millt as the experiment pro5r•essed was 

due to tho t£t t1 on of the cow::; • 'l'he 

productio:n Wt\S more istent trhen emrn received t.he c;o:ntrol 

rat, .i 01.1. 

Both ratio:ns wei--•e co:o.sumed readily by c'>.11 the covrn except 

no. 12 1:1hich refused of both rationD. Gou no. 2 refv.s.ed 

a of the exporimentELl mixture du.r-ing; the third period o:f 

the 8XJ)OI'lment.. !Ji.OE,t of' the concentrctes refus vrnre these 

t'WO cows. 1'li.iS wou1d ind.icD,te that there i;;aD li tt1e erence 
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in the palatab1li ty of the tvrn rat.ionD. J:he summary of t.he data 

in Te,b1e IV shows that O. 62 per cent of the control mixture was 

x?efuscd B.nd 2. 92 per ce:(lt of the experimental rn:i.xture 1Jas refused. 

The amount 01' concentrates rei'useci or con1;,ume{, beemed t.o do.:~end 

on tl-10 indlviduo,l covr rather tha.•1 on tho naturo of the re,tion. 

TI'or extimple, cow no. 14 whose roughage connumption Wf:1,s tho great

est, wan offered &24 pounds of the experim.entttl mixture and :ce

:rusod 29. 9 pounds in 40 days of the feeding trial. During t.his 

same tlme she consumed 900.3 pounds of lon5 hay or a total 

roughagEJ consumption of 1297 .. _35 pounds i1hich included the ground 

hay in the experimental I'2,,tion. The cows on the control mixture 

refused 1.98 per cent of the long hay offered, while tho cows 

on the experimental mixture refu.Bed 2.31 per cent of' the long 

hay of·fered. 

'l'he rermi1"ements for the production of 100 poundB of 4 per 

ce:nt fat-corrected milk on the control mixture we,s 47. l.}7 pounds 

of concentrates and 79.61 pounds of alfe:.lfa hay. On the er,)eri

mental m:l.xtur>e, the renulrements f'or the _production of 100 .)ounds 

of" J+ per cent fat-corrected mill: ·w~re 56. 58 pounds o:t concentrates 

and 81. 79 pounds of rili'alfa hay... In th.is feeding trial 28. 29 

pounds of ground alfalfa. hay rople~cod 19 .. lu pounds of the control 

gr•.:dn m:l:cture in the 1,)roduction of 100 pou...YJ.ds of J+ 9er cent fat

corrected milk Ol.'' 1.47 1_:;ounds of gratmd alfaL.:a hay war; equal 

to 1 pound of control grai:n mixture. 'I'he covrn on the experimental 

consumed 30.l:,7 pounds or 38 .. 27 per cent :more hay, in lone; ha.y 

and ground hay, and 4-0. 4 per cont ler;B actual 5r1..,J .. n for each 

100 pounds of 4 per cent fat-corrected milk produced than the 

001:rs on the control mixture. 
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Table V shows the :per cent of total di5eDt.ible nutrients 

rm.pplied by tho hgy {.?.nci corwent:i:-,r{te r:tixture in each ration. The 

coKs on the control mixt.ux·e obt,1,i:ned -47 .19 per cent of t,heir 

per cent in the hay c:.:,nsumecl which was all long hay .. The cows 

tot.r-tl digestible nutr'ientf> from the conoe:nt:cate m:txtu1·e and 

53 .. 13 per cent in the long hay consume{:_,. In addition to the 

53.13 per cent, of' the t.oto.l dlgcst,ible nutrients sup:Jlied i:n 

the fo.cm o:r lone; hay, tht:, ex2)orimc:rrtal 1 ... ation Eu_::,plied lf~.8 per 

cen·t more total digestible nutrient~ in th-,o) _:1."ouwl hay in the 

concerrtPate rnlxture, EwJcl:ns a tot.al of 71. 9;'., :per cent of the 

tote,l digestible nutrtcnts sup})li.cd by· l',b.e totc:.1 hay in. the 

rat.ion. This we.s an increfuw of 19.12 :9er cent over the 1;on-

trol mixture. 

Tho Value of Grouna. Alfe.JJ:g Hay. 

The method used in calculating the valw.'1 of the ground 

alfalfa hay is shown in Table VI. The feed cost f'or the 9ro

duction of 100 pounds of' 4 per cent fat-corrected milk :for the 

control mixture was (i2 .19. The c OEl t of the expePimento..l mix-

tu.re, less the cost o:1' the ground Hlf.o,lfa. hay, for the lJl''.'O

ductio:n of' 100 pounds of 4 per cent fat-corrected mlllt was 

$1. 75 or 10.1.1,.Li. lei:.,D than the feed eoGt of the control mixture. 

In this feedir:.g trial 27. 74 pounds of ground nlf'ali'a. lmy were 

worth ~~0.44 or {J}l.80 per ton. The vulue of 6round alfalfa 

hay ·will depend an tb.e price of the lw .. J a:nd the other :feeds 

used. 



T1IDLE V 

Per Ceri.t l'otru. Digosti ble Ntttl'·ients 6'upplied and Concentrate Mixture in Each Ration 

~ - '"-------~~~ ~__,,,_-~--------------------
Gont,rol Jtcrbion E:,-..peri:me:n:l;al Hat.ion 

------=,-- ·=-~ ... "·=- - """'"" - _.,.,,. 

Lbs. li'eed % of T. D,.N. Lbs. of 1:i'eed 1;; of ·r .D.N. 
Consumed SU.J)pli ed Cons1..rc1E.Kl Supplied 

Long Cone. Long Cone@ Long Gonc9 Total Long Cone. Total 
• Hgy i\Iix, 1iay_ Hix, __Jio.::z: ~- tux"~~_ Ha;L . JYI:i.x. Ha:y* 

Lot :r; 

Period I 
Period II 
Period III 

Lot II 

Period I 
Period II 
Period III 

Total 

2505. 2 

24:bO.l 

2555.6 

7520.,9 

1L~6o.O 53.,4,6 46e53 

l!...J+9.6 5.3.19 46.81 

1590 .. 3 51.83 48.17 

4.499.9 52081 L,,.7 .19 

2489 .. 5 170? .. 2 3342.1 53.90 46.10 72.4D 

?'""'t::.r..:i J"'I 

-J:;10.,' 1880.,6 .31+.9S.8 52~18 !;1.82 71.37 

;;;506 .. 8 1'75'7 .o .3304. 9 53037 46.63 72.08 

7553.8 53/v.., .. 8 10225.8 53.13 46.'i!tl 71.93 

~~~~ .... ~~-~~~~~~~~~~~~~--~~~~~~~~---~ ---------··~~~~~~~~ .... ,~~~~~--~~~~--~~~~~~~~~~~~ .... ~~ 
* Total Ha,_y ::: loner hi..w consu.u1ed as :coughage plus t,he ground in -the concontro.te mixture. 

l'0 
-.,1 



TABI.Ji:: VI 

Calculation.!:.! Used in .Determining the Value of 
Ground Alfalfa Hay 

Ingredients Pou.ncls 

Control rUxture 

//-2 Yellow corn 
Wheat Bran 
Ground Oats 
Steamed Bo:ne J\'Ieal 
.3al-t 
Total ( Con. Mix.) 
Alfalfa Hay 
Tota.I cost 

Ex:porlrnental JH1xture 

#2 Yellow Corn 
11111.ea t Bran 
Ground Oats 
Ground Alfalfe, Hay 
Stea.med Bone liee,l 
Se..lt 
Total ( Con. Hix. ) 
Alfalfa Hay 
Total Cost Excluding 

500 
250 
250 

10 
10 

1020 

2.50 
125 
125 
500 

10 
10 

1020 

the cost of' ·the 
Ground Alfalfa Hay 

Ground Alfalfa. 1:Ic.y 
Needed in this mixtur•e 

Value of Ground Alfalfa 
Hay lJer Pound 

Per cent 
of 

Mixture 

49.02 
21.1-. 51 
24.51 

• 98 
.98 

100.00 

2l~. 51 
12.25 
12.25 
49.02 

• 98 
.98 

99.99 

Lbs. Needed 
to Produce 
100 Lbs. 

of J+% 
F. C. Itl. 

23 .. 2697 
11. 63L£ 
11 .. 6348 

.4652 

.1+652 
Lf.7.4697 
79.61 

13.8678 
6.9311 
,~ 9""1"1 o. :> -· 

27.7355 
• 554-5 
.5545 

56. 571!,.5 
81.'"(9 

Feed 
Cost 

Per Lb. 

:f)o. 0255 
0 •. 0210 
0.0287 
0.0435 
0.0075 

0.0125 

l\o 02i::5 \i' • :J 
0.0210 
0.0287 

0.,02.}35 
0.0075 

0.0125 

Q0.0159 

28 

Tote.1 
Feed 
Cost 

()0.5934 
0.2443 
0.3339 
0.0202 
0.0035 

0.9951 
""2 1904 ~~i-- " . . 

(~o. 3536 
0.1456 
0.1989 

0.0241 
O.OOL~2 

1.0224 

fil 71i.np, ~l ·• ""t'V-v 

0.4416 
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f.m.r:1in(; the coc;t, to be thE3 uaIJe ao the 

, the :feed cost on thG experimcr1 

the COf,t • Qf', J.OGE fOI' 88Ch 100 pOUT:\dS 

of 4 per cant fat-corrected Ur fn:-odueed. (..;;,"J_11ce tf.1e zrrn)tld 

e.nd was purchaned ground, t]:::e actuo,l cor:it qo::c tern wD.s a lit,tle 

I.11(JJ~e the cost per ·ton oi' tho lon,:s hay, 

,)l"eveJ.linc; D 0·1" tho f'eedo at the Dtart of the 

t-:ncperiment \rcre 1.H.,Gd cc>.lcult).t.ir1c; the voJ .. ue of tl10 cround 

foll vrere t;1e ouoted: 

Ye11m: -Jorn No .. 2 .11.3 per bt:t. 

Oats • 92 per bu. 

Wheat bran 2.10 Ct·J"t~ 

St,oan1od l)one rncctl !~ .• 35 Ci',it. 

!:>alt 7r-• .J C'ilt. 

AlfaJ.fa hay 21 .. 00 per ton 

():[,' 

'twelve cow·s :·rnr>e uGed.. in. a double -x·ever-~ial feecUnc; trial 

to dcterrnlno cent of the totc.l digestihle nutrients 

tria.t could be obtalned in DJ.ft:;,J.fa hay, and the value of ground 

when it rep Jae ed. fif'ty :per een t o:f the 

mixtu:ro. 

The rate feeding on t11e experimental mixtu.re vre,u in-

C to the same tot.ro,1 utib1e ru).trient :lnte:Jrn 

that ,JBJJ .:::,upplied by the control mixtu.t'o. The same level of 

feedino; uau maintained throuc;'hout the experi1:1ent. 
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The requ;Lrements for tho production of 100 pouncis of 4 per 

cent f'at-cor-rected milk on t:l:w contr•ol mlxtu:re trere 1}7. 47 pounds 

of co1:1ccmtre.tes l:nd 79.61 )OUnds of eJ.frc.J.:ra hay. CJn tb.e expori

rnent,al mixture the requirements were 56.58 pounds o.f concentrates 

Lmd 81. 79 pounds of alfalfa hay., In this f eedins trial 1. 21-7 

pounds of' ground alfa.lfa hay 'i.·rere equa.1 to l pou:nd of tho control 

mixture. ·rhe cows on the experimental mixture conr.umed 30. 5 

l)oundr:, or 38.27 per ce:;.1t moro total .hay nnd 19.2 pou:ndu or 40.4 

per cent lees actual grain mixture per 100 pounds of' 4 per cent 

fe,t-corrected milk )Y'Oc.Juced than the cows on the control mixture. 

The cows on the ex:r,1erimental mixture obtained 71 .. 9:3 pe.r cent of 

tti.0:lr total digestible nutrients from &,1fnlfa hay which i1as 

19 .. 12 per· cent more tlmn the hay supplied when tti.e cows were on 

the control mixture9 

'rhe ya1ue of the ground alfalfa hay used in this experiment 

1,;r1;~s ;J31.So per ton. In. calculo.tin3 the value of tb.e ground al

fcdfa. hc:w, the :Pl"'1oe,., used wel'"'e the local ;)rices oi' feed. at the 

time t,he ex~x.::ciment, ·wt:u:l :;ta.rted. 

G ON'C LUL I OMS 

On the basis of the res.ults of this ex1xiriment the follow

ing conclusions seemed warranted: 

1. Body weic;ht and millr .)roduction 1,rere me,intained cat1s

fact,or~ly on e, ration com~Jo~ed of alfnlfa hay and a (;rain 

mixture containins 50 pe:c cent Ground alfalfa hay. 

2. In thin feeding t.rial 71.93 per cent o:r the total 

digestible nutrients uer0 obtained from alfalfo. ha:,r when the 
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cows were on the expGri;,;c1nt8,l 1-""E,,tion.. The ground alfe.lfa hay 

w&.s worth ,(~31.80 ~)er> ton for., milk )roduetion. One pound of the 

control mixture ·was ecp..1.:;;1.l to 1.47 poun6.s or tho g:r'ouwi alf'alfa 

hay. '£he v:::.lue of' o.1:t'a1fa h6W ·will va.ry 0.dtJ·1 t.llc J)riceD of the 

otlic:H' feeds. G.r'in.d1ns alfe,li'a -d.oes not inc:cet:.r,e its feeding 

value. 

3. Addit:tono.1 work should be done t.o determine the me.xi

mum use of grow.1.d alfalfa hay ac o.. suhstl tute :for co:ncer.1.t.rL'.tes. 

in i:;u,;;;lyinc; tot.al dig0ctiJ.,le nutrientB in the d_a.lry rEd:,:lon. 
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