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TfTtE * A str:-dy of deh¡rd.raied forage l,rr"ocÌu,cts in sÉrine r¿."r,j-onl.

.{üTfi0R ": olchn Cainez'on Brown

SLi'Ií'ÍARI 0F '?nSUrTS - A coLnpar':lson ',sras nrade of d-e]-i;rdrated cere¿.] g,z.s-ss

meal and dehyrJz'ated al-fal-fa. rneal in ra.tions for growi-ng-fattening s.rine

fed und.er dry-lori, condj-tions. Tire z'es'¿lts of thj,s in-,¡estiga-tion a.re es

foll-ou's c -

1' Tne ad.dition of either dehydrated alfalfa meal or cerea-l- grass
mea-l r.rn to a"nd incl'-'.ding LA;1 of the iotal ¡.ati-on diO not sig-
nificani;l¡r affect ihe r.ate ol" qain.

R¿tes of gain and feecÌ efficienc]¡ tendea to decrease v,¡ì-til in-
creasing ler¡el-s of forages in the ra_tion"

Dehyui,r'ated cereal grass meal'¡¡as sucerj-o;: a.t al-l_ levels to
dehvclrated alfalfa mea.l- in gr"ov,'ing-fai;tening r"ations with res-
pect to ra'Le of gìe"in, feed efficienclr and carcass o,ue]i'üy"

Deh;n:lrai,ed cereal- grass meal and deh;rd.rai,ed alfa.l_fa mea"l were
eornpai:able in val-ue in finishing r.ations at le¡¡els up to 20;i
of the tota--l- ratioir vvith res¡.ect to raie of Saii'1, íeetl effic-
ienc;¡ ancl caz'cass qr-ral-it¡i.

Ðeh¡rd::ated cereal grâ.ss meal r,,as srr--Êerior. to dehyärated. a.líaj.fa.
neal wj.th z'es-pect 'bo raì,e of glain, feed eftliciency, aici. carcass
qual-ity Ín a.ll 'crjals at, the l.Ori 'level of incl-r-rsion"

i,Jhen con'i:ared to ti:e barle¡i, oe,ts, soybean oil- rneal basal- ratj.on
in no ce.se dj-d the r¡icJusion o.f deh;drated al.falfa roeal or de-
h;rdra-ied cez'eal grass rneal- result in an iinplrolrement i-n rate of
gain or feed eff:-ciency"

Gil-ts pr"odrr-cecì carcasses oÍ' higher. qu,a-l-it;r than dj-d the barr-o',vs,

Carca.ss quality i:nproirecl wj.tn ihe -ìncrease in 1e-¡el of forages
uÌ,. to 2Cï', o'f the 'r,otal- ration.
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ltìiTBcDUCll0l'l

the val'.te of an3, domesi,ic alrirne.l is directly r"elatecl to its ability

'r,o converb feedstuffs into more re.fined prodict,s sui't,âble for" utilizatron

by nan" TJre moz'e efficient th.e conve¡.sion 'the greater is the econoniy of

production" Because sn¡ine and poultry eorn'pete '¡rith rnan foll grains, their.

abilit¡. 't,c utilÍze forages is es'peciall-y iraporbant in i;he interest of ec-

onomical production. T-le utilizat"ion of such producis in ra'uions for

monogastric aniiral-s has ì:een exbendecì 'by an increasi ng knowledge of anÍm.al-

nut,riiion, Forages are relatively hi$ in fibre '.^ihich s¿'ine and poultry

are able to utili-ze to a lj:oited extent only" However, ã.s a reslrli of

research with. these products their use has inc:reased"

It is wel-l knor,vn that vitami-n A is essenti¿1 for normal physiological

Ðrocesses of the body. Caroiene, the precursor of vitami-n A, is found in

quantity in alfalfa ancl cereal grasses. For nrany years succulent an¿ Or:-e¿

forages ha-r¡e been a.n irûpor'uani, source of caroùene for Êurine ard- poultry"

Fo-¡" this reason alone tirey are c,trrnonl¡,r a.ddecÌ to the dj-et o-f these a.njmal-s

to ensu-re an adequate supply of witamin A" These products a.re usually

ptrcha.sed on the basjs of their eiu-aranteecl ca.rotene eontent. Horvever, the

synthetie production of vitarnin A on a corunercial- scale has nade avaiLable

another economic source" Alfalfa and cereal grass are lffol.vn to contain

man¡r other nutrients such as riboflavin, thiamine, ascot'oi-c acide tocopher-o.ì-,

¿.nino acids, m,ineraf- salts, fats, 'lïaxese srJ-garse and as ¡let unidenti-fied

growth factors" líost of these nutrients are requ.ired. in properly bal-anced.

rat-ions and hence add i;o-i;he value of dehydrated producis ovei'and. aþove

theír' poienti-a]. carctene content.

Individual feedstuffs selcl.on consti-tuf,e an adequ-ate rati on balanced.
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f o:: vitar¡rins, minerals, and proteins; for:a"ges are no exception par-bi eular-
'1-y -for swine and poultry. I{ovrevez', the extent to whicir such feedsì:uffs

can be utilized. b]t s¡vine a.nd- poultr)¡ is of funda.mental- pirlrsj-ologica.l and

econornical impcrtance. Since forage crops play an i-ur'çoriant role in the

eccnotnJr of agricu]ture¡ t'kreir maxir¡rum utilization b¡r farn a¡rimals ís

highly desirable,

Under many conditions natural curing is not conducive to the proCuc-

tion of higþ quality forage products due to heavy losses of m:.trients

occasioned by bleaching, leaching, a.nd l-eaf -'l-oss. I'lechanieal- deh-.,¡dration

has overcome ihese losses to a l-arge extent and thus increased consider-

ably the value of the prociuct,s so prod,uced-, fn most respects dehydra.'Led

cereal grass meal- and dehydrated alfalfa ìea-f meal a.ppeaz Lo be of similar

nutritional value "

OEJECT OF T{E STUDY

fn view of the foregoinge and particula:rly because there has been

l-ittle research rvork reported on the relative nutritional val-ue of alfal-fa
undertaken

a.nrl cereal gz"ass the experi.:nents described herein were/to deterrnine the

eornparatírre nuÌ;ritiona.l value of dehydrated alfalfa leaf meal and dehydra-ted

cereal grass meal j-n rati ons for grrrwing and fattening s*rine, rvi-th respect

to rate of gain, feed efficiene;y, and carcass quality"



CHAPTEN, TI

NEV¡Î:U OF ],TTEP.ATUP.E

Hisiorical

Tne effíciency of swine profucti-on ha-s been increased as a z'esult of

exlrrimental work on i;he value of fo::a.ges j-n s'¡¡ine rations. These invest-

iga-tíons deal particnlarl¡r with alfalfa, as a suppl.ement in rations, wj_th

a considerai;ion of nirtrients such a.s protein, rn-inera.1s, carotene, B com-

p]-ex vitatins, a.ld as Jret unknown f actors" Reference i s a.lsc made to

growth depressant factor. (s) Uetieved to be present in aIfalfa. Only a

very limited amount is reported. on the u-se of cereal grass as a supple-

meni to ra.tíons. A nuurber of i-nvestigators irar¡e studied the oxidaì;ion of
t'Ïrerlr'finclinc¡s

carotene "ol alfal-fa und.er various condiÌ;íons of sbore-ge a.nd./z-re r.enõrted

herein,

Early v'rorkers in the fi-eld investígated the feeding r.alue of forages

for solvs and groiry:'-ng-fattening sruine cn pastu-re and in dr;r-Iot" i,lilson

(l.9L-û, Petez's a.nd Gej-ken (r9fo), and Er.'varcl (1917) reported J-mprolred per-

.fcnlairce with so'¡¡s and grow'r'ng-fatter:ring s¡'¡ine r¡,¡iih a.lfalfa hay as part

of the ration" ituhl¡ian (L926) and }Ieadley (t912) founcl tha-t alfalf,a ira,r'

iritproved hog ra-tions b¡r i-ncreasj-ng rate of gain and i.npror¡ing feed ef*

ficienc:r¡" Ewa.rd (tçZg) obtained satisfactorlr resu]ts vr'ith al--fal-fa hay

¿nd alfa]-fa l-eaves as sup'0l-ernents -jn dr]'-lot rations for fatteninp: Su¡ine,

-tlordl-ey 
{I92cl) stated tr¡¿¿ ¿.lfa.lf'a. ha¡r or alfal-fa leaves should not com-

prise more t,han 5)t of the ration for grniti ng-f at'bening sr'o'i.ne and in e.d-

di-tj-on reÐorted Ì;hat a.l-íalÍa- fed with bai:ley and tanlcage u,¡e.s superio:: to
'irar]el¡ and i;a-nkage aIone. Ewar.d (f%.9) enrÞhasized the de'leterious

effect.s of the increasecl fil:re in rations if i;he level r,ras ¡nueh over !;-ó

of the 'uctal feed" S,ccorcling to Ol-iver a-nd Potte, ç]-:glOtr.r long a1-faL.fa
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ha,y, as e, suppleicent to grain, induced gree-ter dail¡r feed. cons';rnption a.nd.

la.rger and chea-per gains. Sinilar resul',,s '¡¡ere oì:ta.inecÌ when ground al*

feLf e. ha"¡r ',vas rüi-:ced in 'çire ration" It, lvas sr;-g3ested thei a.l,íalfa. i,rea.l

shou.ld- not coüçrise rnore Linet J;í of the rzLion beeau-se of íis bulkiness.

Ellis et aI (3g\Z) repcrted the results of replacing ccrn in a corn,

tankage and linseed oil neal basal ration v..'Íth sol¡l.rean, alfa.lfa, and"

J-espeo.eza hay neals at leve'ls of 0, 5r:lOe l-5, and 20 ne:: cent respectively

for each ha;r, They found that lernel- o,f repl-acernent Ìrad little effect upon

rate of gain: however, feed ef-fliciency decreased lurith the inc::easing

levels of hay mealso Fargo and eo-cvorkers (f-9,)-l-1) reported. tjra.t a ttt,rio

mit:ture'r of tanltage, liirseed mea-1-, and al-Íal-fa ha-y resrrlied in a signif-

ì cantly grea.ter re.Le of gain tha.n 't ankage alone i',hen fed i¡rith corn in dr¡'-

1o*,. The L.lÍsccnsin Statioa (lÇL:,J ) alr-so renorted. l-inar Jl|" anö. 1-5'i'J l-evel s of

ground. a:--falfa hay, lrith cornr ga.ve sa.i;isfaciorlr resu-J-ts; t]ne 15;¡ level of

e-l-falfa halr p'oried to be the most economice-ì. A ratíon consísting of LJi'

alfalfa rnea-l, JO)/" oaLs, ano. JJir" coz"n d.ecz'eased. rate of gain and feecl ef-

ficiency. This d.ecrease was at'i;ributed io the high level of fibre in the

raiion.

Keith et a.l- (A9L,?3 fed a coneentrate mí:<ture of corn, tankage, so;/*

bean oil mealu l-% suncu..-ed grcrind al-íal-fa, ancì salt¡ to hogs a.¡ez:aÊiing ?C

to l-OO pound,s in ureight. The;., o'bser'ved a stiffness in gait, i:e.re1-oping be-

fore the pÍgs reachecr 1!O por"rnds" The r.atjon üias found to be 1c'¡; in

manganese¡ and. the addii,ion of n,a.n€îa¡lese suJ:phate pre-¿ented the occrry'uence

of ti:e stiff ness, but dj-d not cure -bhe conoj tion once it had developed"

fi.g-< stari,ed on this ration at 20 io ]þ pounds in weight developed- anore;rÍa,

mild dernaiitis¡ e¡rr¿ciati-on, vreakness, a.nd" diar':'irea, índicai:ing the.'r, the
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le¡¡ei of al-f¿.i.fa did not si,ipply the !p-c+çoy or fa,ctcrs necesså.r)r to Êre-

veät the condition, Ituider .gt.al (L9L',:l) repci:t.ed tha.t 'i;he e.dcl.j.ti.on oi l,-,'i

deb¡r'drated alj'al-fa nea-"ì- to p, basal- ration of grouncì ¡re'l'lovrr coz"n, meat,

scralrse sojaean rneal, iodizeri sall, and'gìianìns .4" and- D, r¡hen fed to pigs

bet+¡een vreanin.q anri 100 pou.nd.s :-n rnieight produced a g:"eaf,er ra,te of ga.in

a.ni ri-secj. 7ji; Less feæl per l-OO nouncj.s of g¿in tha.n the rrasal z'atioir v'¡ith-

or:t the alfa.lfa" Tne acidition of !Oî'; deh:drated alf¡.l.tla meal prochr.ced

er¡en bet'ber result,s tharr þ1. T¡o or \,iô fj,sh sc¡l-u-bles r,.¡ere both equal in

feeding value Lo IOi6 clehydrated al-f¿"Ifa meal-" Four iá fish sol-ub1es alone

produ-ced ås repid- gains a.s 6i4 dehydrated al-fal-fa meal end ).:/, fisn scl-ub1es"

Á.pi:ar"entl¡r. both the alfa-l,fe and fish solubles contained. fa.e{,ors necesss.T'Jr

f or satisfa-ctor-v grov.'th,

Fairbanks a-nd associates (tg)lti obsez'',¡ed that the adCition oí hulled

oats to â. coïne beef ureal, so¡rbearr nrea.l, a-Lfalja. meal basal r'ation, had a

significan'i; positive eff'ect or: ra.te of gain a-nd feed efficienc]'u¡hen fed.

to pigs',^rei.ghing inÍ.tia"ll;r jA to J! pounds. Ii:re a.dding of dried si<in:nil-k

or drÍed,cot:n di-siil-l-erssoluble-c dio not apF.eer to Ílr;orove the nuiritive

pr:operties of the basal ratiot': anci the pigs erJriì:i'üed emaciation, diarrhea.,

ailorexia, weakness, ¡nild dernratitis, and. retarcled grov'rth. The inclusion

of al-falfa in the ratìon did no'u altevia'Le the condi't iot-1"

Ross e'i; al (1çIl+) observed. -r,hat a corn-sofbean ,:real- diet clicl not sul:-

port; nor'ne.l g:estation Ín so!.,¡s, as ind.ícated by congenita-l- inalforrna"tions.

i"e. sSrndactvlism, ta'li pes, anC pa:.a_]-ysis agi'i:a.ns, in the offsprj ng, A1-

fa.l-fa restored nonnal gest,ation, nholl-y or j-n pa::t, clecending on 'Lhe

quali.t¡r fe¿. Earlier Ross et aL (L9ü2) found rhaj I5l af.falía¡ addeci to

an o::dinarl.¡ retion, at the expense of cornrpr:cr,:ì-CeC for nori¡rel- reproduct,ion.



¡ì

-L. ä.tr,ïn the invesiigatio:r i.Ì;

Least, ùo¡c f act,ote e o'rÊ

i¡rith laci,at-io:r" T':¡o of

para-aninobenøoic aci d

a sou-rce of so¡iLe of Ì;be

found tha-t a rati.on of

a].falfa meal r ninerels,

ta'bion a.nd l-actatio¡t.

sr'ì-Ðpleme n't,ing v+ith rve

apì:ear'ecì tirat, the basal- r"a.tion xas deficient in

cf :',:hich had to dc with qestatio:,:l and tbe otile;:

the factoïs nec€sse.r;\¡ for l-actatiot: aFpea::ed -bo be

ancì :Lnosirlol-" This wor'l< sugges-u,ed thai; alfal-fa is

--¡al-ueb]-e B coriplex vita¡oins. Lridez' et, al (19L6)

grouncl -rrelicrø,¡ corn, soybeari oil- rrreal, 5;/, deh;¡dra'i;ed

and cod liver oi-l, loras ine"d,equate foz' proper ges-

The deficienci-es of this r"at;i,on \¡.Iere corrected b¡¡

Ì:asture, LU)'J a].:fa]:f a., or 2 i/o or \:7 corldensed fj sh

sol-ubles.

Leve]s of alfe-Ifa up to JAiA of the::ation gar-e co:lÊaz'able rezults

'rvith .gro,'ring-fatteni.ng swine a.ccor"ding to Bohnan et-ql (Wfl)' iJhen al,-

falí'a conprised 5O/" of the ::e-tion only faiy resu-l-ts v+ere obtainecì, A

significantl-¡r greater r.¿.i;e cf gain and superior feed effj-ciency'was ob-

tainecl ,:tLth 5C;L pelleted. alfalfa as conlperecì rvith 5O;-l Ero'rrnd a1falfa."

lJhile tÌrere $ras a naz'ked enlargement of the storna"ch and intestines in ile

grollps receir¡ino JO/" a.nd. JO.rti aLfalj.a there urere no significant differences

in dyessíng percentages or in carcass o,ira1-i'r,ir" Tn 'Lhis col:nection Forbes

and t{arnilton (L952} found that pel-leti-ng ai-fal-fa increased the fibre uì;il-

j.'zal,ion by sruÍ-ne and d-ei¡',onstrated the.+. the source of fj-l:r'e a.ffecf;s it's

util-ize.ti.on. r,"iiren etf'ali'a pro.,ii-d.ed 2J"6Í of the total ::ation and, L,2"57[

of the crude fibre, \9,7¡t of the cellulose vuas digested."

In genera.-l- neny benef i cie-l res.;l'f s Ìrave l¡een obtained 'bhrcu-gh the use

of al-falfa in ::ations for growing-fattæning and gestating-la.ctating swire.

Recentl-y, inves+.igators in iìre pou-ltz't, nuiritio¡r fielcì h¿r¡e inciice.'i;ecì i,hat,

the:,e is a. g:"cv,'th depressant in alfe-l-i'a" l.io:'lci-ng 1¡ifþ g¡r'ov,:i-ng-fa"t,tening
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srqii're Dinusson et al- (1.953) repor'ted that the addition of J;r" dehydra-i;ed.

alf¿-:l-fa neal of excel-l-ent qr:.e.J-iiy to a corr:-so¡roeari nea'i ration signi-fi-

cantl¡r decreased the rate of gain" The deh;rdrated alfalfa ap'oeared 1:o

red.r;ce pal-a-ta.-oi-1ity and promote trsor.tingtt ancl r'¡a,ste of feed., Hûuvever,

the deleteriou-s efÍect of the alfal.fa coulo not be explained on this ba.sis"

FeeC efficiencyvras noticeai:l¡r inferior for lots recei""'ing alfal-fa" !in-

usscn (L955) concluded after several- years exl,.ericrentatj-on l.Jna-L Jii"

deh;rd.rated al-fa,l-fa neal proveci to be of no benefii; and in sone cases

definiiel-]r harr,ful in fattening rations" Fur-r,hermore, the hannful effect

iryas apparently more than could be explained on the basis of lov'¡ered energy

end the ef-iectswere nìore noticeable'¡.'hen feeds zuch a.s barle5' and oats y{ere

the nain grains. This conclusion does not agree n'ith results obtained by

oiher u¡orkez's and no explanatíoir fo:'the discrepanc), seems plarrsible e,t

the present time. However, investigators in poultr;;" nu'uritj-on ha-ve sug-

gested possibl-e exolanations Ì:hat might apply to the j-nconsis'bent results

in swine. Coone¡r et a-]- (l-9r+B) -fou-nd that rations containin3 !;i dehydrated

alfali'a were no better i;ha.n the basa.l ones containing; no alfail-fa. A dep-

ression of grourth a,nd a general lovr'erecì feed efficienc¡r occui:red. n'hen the

let¡eIs of dehydrated alf'alfa- were increa.sed. beyond. 51" Cooney conchr-ded

tjra'b there are dj-fferences in alfalfa meal of apparently similar qria-lii;¡r

a-nd that there are factors in aaflal-ía rieal v+hich anpreciably depress grovrth

iryhen added in excess o.f 1O;Z o.f the to'i;a1 ration.

i. nurnber of investiga-tions have been conducted

v,¡ith the inhibiting factor or faetors" Lepkovsþ et

deai-ing sneci-ficall¡'

a-1- (fg¡O) repo::i;ed the

grovrth deoressing effect o.fl alf'a1fa rras not e.ffected b;rr d.ìffer.ent dry

temperatr:Lres and. periods of storage, Storage at Iov,¡ tenperatures and 1or'¡
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moj-sture did not alì;er the effect of the dei:ressant, although ashing

destroyed itr, indicating; 'i;hat it is organic in na.ture" In conclusion he

siaied, the follorn¡i ng¡

1. IDehydrated alfalfa contains a su-bsiance or zubstances proÌ:abty
organic in nature which depresses growth in chicks"

2, $torage of alfa.lf,'a mea.l at room tei-n'oerature or in cold. at 1óoF
has lit'r,Ie effect on the grourth depressi ng substance of a.l-llal-fa
neeJ.

j" Tìre groir+tÌr deLr¡sstttt is apparentl;r stabl-e to ihe existing metirods
of preparing alfalfa meal and to au-tocla-ving in neutral, alkaline,
or acid mediurrr,

4. The depressing agent can be remor¡ecJ from alfalfa by reçeated ex-
tra.ction with hot v¡ater"

5" Vita:nins of the B coinplex in the a¡nount fed had no effect in
cou.ntera,cting the depressing a.ger:t. tt

Peterson (tçfOa)observed a grovtì;h depression in chicles fed an aqueous

e:cbraet of alfalfa nea--l-. The strcng foaming properties of this extract

suggested saponins as the growth depressing agent. The addition of chol--

esterol 'r,o the raÌ;ions containing the a1fal-fa extract counteracted, the

gz'ov'ith depressing effect on the chicks.

Iiey.nrang (t95,o) fed chicks level-s of 5p 10, r-5, 20 and ZJlå of sun cured

al-f¿.lfa meal and dehydra.ted aj-fal-fa ioealo The growth depression of the

su-n curec'l nrea]- was greater than ihai; of the dehydrated mea-I at l-J, 20 and

?-J/" leveLs" In genera.l, the efiiciency of feed utilization decreased as

the level of either kind of al-falfa rneal- in the diet increased.. The growth

deirressant was quiì:e evident at four weeks of age at the ZJfi leveL, Hcnr-

evere at 12 weeks, the d-ifferences arnong average weights of the pulleÌ;s

recei'¡in€, the basal diet and- those ree.eiving 5, LA, 1!. or zotiá dehy-drated

neal l',Iere not sta'r,ís-r,icafly significant" KoCra_s ei; a_l (fgr1à) obte.ined cle-
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Trressed grov.¡th '¡-rith chicks fecÌ :r:aiions con-i,aining fresh elfalfa, ¿l-fe,lfa

'!tÊ¿!, al-falfa lea¡¡es¡ and. al-faliå- S'r,eios r'"hich were cti*, j-n the bud anC'

fll-i bloon stage" Alfa.l-Ía. l-ea.\,"es delrressecì- grov'rth to a- g:'eateÏ extent

than th.e stens yihich.su-.oporlus the -.rier^,'that fibz'e per se ís not'r,Ire cj-e*

pressant factcr' llhe dep:ressani is a.pparentJ-y pre-qent in greater c¡uanii-

j,-ì-es i,n the l-ea.-¡es '',han in ihe stetr,s, In another::eço-r't j{cd::as et ai

{L9,\ b} corpared. sun cur^ed riith ceh¡rcì::¿-tecì. a.lial-fa on -Lhe growth of chicks

aL 2O;4 level in rations. Tne depressioil of gz'owth i^ras gre8"'r,er v¡íth norrsal

sun eurecì alfal-fa than ,.nrith early sun ci:red aJ-fal-fa. It ap¡ea-red -,,hat the

fibre level was no't, responsible for the d-ei:ressing effect ou chick growth.

The adC,ition oí 1,,i cholesterol counterac-b.ed the gr:orvth inhibitioi:, br':-t the

eddj-tion of gi-ycerol-, brlta-nol, octanol, anci vitanins had- no effec-b on t'he

cleTrressani, 1'Jii-gus and madsen tL954.), in an exLensir¡e s'tud;r using 1C0

clifÍererr.b samples of al-ia.l-f a.'tteaL f,ed io chielçs a'l a IO:i leve-l- founcJ. i:nat

'i;iie inhil:ition v¡as nct ca-*secl by the fii:r'e p'el' se nor 1'ves it rel-ated to

the a,sh constitu-ents, ¿l-falfe mea-]- bel-or^r þ7í a-opee¡'ed' to inpror"e early

gro..,¡rth bu,t as the l-evel-s inci:easecl be¡,.ond jjí growth d.eclined proportionateJ-¡r"

Tirese inves.r,igators cc,nclucled, !lçl,¡s'r.r3y, tha.t Íi::re conient and. bulk of a1*

faifa meal- are ¡ry6þ¿b1--1r rir-ore irug:rtant -r,han the so-called inhibitorT fac.or

in l-i:nitirr,3 a:nounts of a-l-falfa io be rr.sed in a chic.k ra-ii on"

?eterson (rçlo ìr) forind that gr'owth de¡'r¡egsion of chicks b}r alfa"lfa

mea1 wa.s counte:ra-cted by chol-esterol- ai; levels of O" ji(, L'O;'j anC !"9)í and

that the e-dditrcii af f¿t enha.nced, -bhis couni;ei:action since chol-esierol is

nore ::eadÍI-y absorba.ble in ihe presence of fat.

Halnr+ang and Biril (195h) 'investiga.i;ed theeffect of al-Íal-fâ seponin on

,che grcwth and feecì effi-ci-ency of ehicks. and found- that a level oî O"2i1;
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r,:as required {,6 prodilce an ù.r¡ni sia.kable inhibition of grc-,wth. f n relation

io alfalf e. mezL, 0"2iã saponini¡.åF equ.iva.lent to a 7J)i, Level o.f al-ía-1j'a in
'8ædiet" The da-ta c1iC- iiot indicate i;hat sar:onin yras iire onl-y conLÐoneri'r, of

el-fal-fa cau-sinE depression of grovi'th"

Tt is fairly well esta.bl-ishecl in poultr-r, nu,irition thai alfali'a at

levels higherihan 5fr r,rj-11- ¿-ppreciabl¡r depress gro',.rth and. thai 'Ulis s-rror',ith

clepression is rLore likely due -,,o saponins than to fibre. GenereJl-6 in

gror.ring-fattening svrine ihe sane excerience has noÌ, been obtai ned. v,¡j-'uh

highei:ler¡els of alfa.lfa" Inelusion of alf-clfa up io IjiL of the raÌ;ion

in most ca.ses v'ras not cieleterious; resu.lts conipara-ble io those on a basal

ratj-on ï.iere obtained b;.' rllos-b inves+;ìg¿tors r,.u'j1,h the e:lce'ption of Dj_nusson

{1-953, r95il. It is possibl-e the.t srnii-ne rnalr have a grea.ter tolerance for

tlri-s grorryth oepressing factor, t^lil-gu,s and i{adsen (Lro5:f,J anC_ Cooney ej; 
-a_l

(191t8] su-ggestecì there is e:tl.rene I'a::ie,biJ-i'u5r'in alfalfa quality wü;h con-

sec¿uen't, differences in cl-iicl< growth" Thi-s rnay e>rpI-ain, in part at leasi,

the rezu,lts obtained by Dinussol.r et a.l (\951, 1g¡¡S),

Deh;adrated Cereal Grasses

The -l-iterature revieweC, rer¡eal-ed- no r:eference to the use of dehy-

dr"ai;ed ceveel grasses in rations for grrciving-fattening s,¡rine a.ncÌ ver;,r

1ittle is ¡'enorted rryith resþect to its use in ooultry rations" However,

Slinger *._e]_ G9'h9) reported that one pou,nd of dehydra'r,ed cereal grass

could. replace two pounds of dehydratecl alÍalfa meal in practical pou-l-i;r¡r

s'',arting ra-tions and iftat a njxì:ure of the brvo supplernents gave superi-or

resu.lts to either one alone, lamr'rnan et a.l (L9ig) reportecl that dehyclra.ted

orchard grå.ss, the pr'ír-oe.ry const,ituent of deh;rdre.ted cereal grass mea1,

coniained sufficient manganese to prevent perosís. jjv analysis -r,he orchard
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gress ccntâ.ined fou-r t'ines as ¡ru.ch Íia.nganese a"s e_l-falfa" Young (L955)

rer:orted +*hat the ad.dition of denyd-rated alfaLfa l-ea-f rneal and dehycira'led

cereal grass meal in chick starter rat:Lons res':lted in a depression of

grui^r',,h and lov¡ered feed efficiency a.s the l-e.¡els y.¡ere 'Í ncreased f ron O io

zCi/.. Th.ere apceared io be litile d.ifference bet¡¡reen the alfalfa and

cereal grass on growth rate when incl-uded up to lOií, ll6'r',rever, above that

level the depression of growth was not as ¡narlced for the cereal grass fed

chicks" It woulci seein tha-i a" fact,or or factor.s other'r,han fibre was res-

ponsible for this result" ft wa-s postulated that the cereal grass con-

tained less of the inhibitine factor than is reÌrorted to be present in

alfalfa.

Carotene

The iirrportance of f orages, d.ehydrated or othervr'ise, in ratj-ons for

su¡ine and poultr;i is du-e l-argely to their carotene content. Cu-ring and

sto:'age to preserve carotene is a na-jor proìrlern in the production of

quality forages for use in 'lir¡estoclc rations"

Intensive investigation into the loss of ca"rotene and rritamin A Ín

different feeds was conducted by Fraps end l¡:earûeret (Ig37), I.Iierer and

Bethke (191È), and Bers:stein a-nd Tnompson (tçLrT) afl of whom repor"ied sinilar

r^esults on the destn-i,etion of carotene under various conditions of st,orage

and te¡rperature" Gener"aI-y, high ternpera.tures and light a-re concÌuc-ive to

destruction o.f carotene" T,ow tenperatrrres and darknesg.reduce the rate

of destruction" In this connec'bion Seshon and Sen (l9L'2) found that at-

nospheric oq\rgen pla¡7s the predomínani part in the d.estruction of carntene

and that heat, light, and noistu::e, act as accelerating agents" Halverson

and H¿ri; (191+8) and lielson et al- (19h8) postulated. that the preservation
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o:fl carotene is aceonplj-shed by increasing the r:espÍra.tor:l enz¡¡;.e action

rn¡ithin the alfalfa leaf neal l"¡hich -Ìn turn consìrnes ì;he avaílabJ-e oxrrgen

supply and thus prevents the oxidative destru-ctior: of carotene. For i;his

ïespireto'ry enzyÍÊ action the alíaifa l-eaf mea-l should. contain approx-

^ -^ --ainately E.rlt moisture 
"

Hen'i;ges et al (A9fr) investigated variou-s feeds es sources of carotene

and ind.ícated, that dehydrated alfalfa i¡eal and nellets, crysiall-izeci car-

ot,ene in co'r,ton seed. oiJ-, sun cured alfalfa ha¡r, and yellow corne ranged

in the-i order. in carotene content as'¡rell as in effectiveness íl prevent-

ing or correctinE a vi iamin A defici encv. Generally, 5 gra:us of good

qua-l-i',,¡' deh.¡¡drated al-fal-fe- meal per d.ay oi" j2 grams of goocì o¡al-ity ground

sun cured al-falfa naea-l- sr-rpplied suf-ficient carotene for !O pou-nd pigs.
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To obtain clata. on 'r,he ccinpe"::at,i-v-e nutritior":¿-'j 'r¡el,¡.'e of deh;rdrated

a]-.fa,l-ía ne¿-7-iç and cleh;rdîä.'uÊC, cereal, ijråss -ltieaLtç for gi:cvri-n3-íat'uening

$oii-ne¡ a feeding ti:i-al- invoir¡i ng 12 pí¿s c'f iæ-rebred Yorkshi:'e ancl. Ïcrk-

sl::iz'e x la¡s¡,rorth bs:i.:ed.iirg frora the Uni';'ersit;r herd wa-s unclertaken in the

fal-l- of L951" ?he pigs had been raised to ¡nveaninq bv soro"'s on adeqr.iate

ratj.ons an,l, creep fed du-ríng the nu-rsi-ng r:eriod.. ?he ar.rerage initial

wei.gtrt of -Lhe pigs piaced oi: iri:.1- i'ras åpÐroxi,na'c,e1y il¡ pound-s, The

se:rr:nty-i,.ro pigs '¡¡e::e allo'LtecL tc 9l-o-i,s of B L:igs eacl: cn +"ne basj-s of

tot¡} zeight ner lot, sex, and. breecìing.

the basal nortion of -Ì,he ra'Lion was m¿.de u;o of urhe¿t, oal:s, a.nd

ba.r1:e;J, in aÞp'rr:xj-lratel.v eoual aÍioir-nts, g¡ading l\io" , i\b¡thern, 1ùo. i

ileer.l¡ and No" 1 Feed, resilec'tliirc1-J¡" The prot,ein su.pplersen'r, for all-

rati-on.s,;ïâ.s three p:,r.'Ls soyì:ea.n o-Ì1 rrreal and one pari neat mee.l-" (Tabie 1)"

Froi;ein anC fi-þre vel-ues c'i-bed by tlo::rison (f95fi l\,eï'e u-sed in the fon¡r*

u-l¡.tions" T¡ro siages '.vel1e eritployeci in the feeding regirrres 
",¡eanilrg 

t¡:

ap,cr"cxi-na'uetr-y lC! pc'r-rnds, during i'rhj-eir period the pigs recej-v.:d, an J-B'/;

pro-bein ra.tian, and 1-05 pou.nd.s to market roreÍgh'b, v',ìren flrey ï'eceived a

-t../lJJ.¡ Dl:Diean L'eii-cn"

The pigs we-,:e bedded vribh si;raw atrd. se'if-fed j.n dr,rr ioL on eoncrete

;*P,:efe:.red. to Ì:ereafi:er' ¿r"s alfalfa., lþg=!eg9 satii?, and. cereal grass, con-
sisting of ûychar.d Gra-ss, Dact¡åis 8-1-o¡rerata and i'l:v.'I Zeala.no P';re û'r"ass,
LoJ-ium sp. Tire p:roù,rc'bs aÏË- so*lã-coÍ!'r,3rcL 1]r j-n Canada r¡-nder the trade
na''''re 

-ffiã-Greens(åeh-vdr:ated a-lÍ'alfa Jeaf næal) and l¡l-Ua-Gras (deh;rdrated
ce¡e¿.l 31'.1ss neal-) " The ¿lfal-fa ancl cere¿-l grass colr-bained- bJ' anal-r'sis
a ieinla-L¡n of 2o;; prote-in ancl 2l and' Ji mi-3-J-igr':r'a:s of caÏ'o-'e'ûe per l-CO g;'ans,
rescectively. Thé tnan-¿-fe.ctuye:'s cf these ttro prod-u-cts state tila't, in -Lhe

rìeh,ydration process no ciieírlicals ot: anij--oxide"ri'bs are u-sed.
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Treatinents

Cal.cu-"La-ted it" prohej,n

hlheat
Oats
Barlelt
DeÌrydrateri. cereal
grass meel
Ibhirçl¡¿'¡,sd a-l-[a,L¡a
leaf nea.l.
iie¿it nea.l
,Soy bea.n oil rnea.l
Ground li:nesione
ïodi-zecl sal'b
Dry vitainil IJz.ìi
ih'.v vitalnin Aísi

il

1B

22"O 2',1"O 22.0
23.' 26.0 21"5
21.o 26.0 21"o

20.0

20"0 20"0
2"6 2.6
7"' 7"9
o", 0.5 0.5
o", 0"5 o"5

5.7gra;ns 5"7 5-,

Experimeut I
Com;ocsiti,on of t'leal- iiixtures

U+

)+ 2ltr800 I" U; per gra:n
¿':)'r 5rOO0 I",U, per gran

1B -LlL

c.? ^
26" o
26"0

20" 0

;.
o.5
5"7

1U

,2.5li.0
28.0

10. 0
t"jtô o
nÃ
o"5
)"(

ilt

2o rr

2(ì n
DÔA

l_0"0
ô.tr
L"i
^rVø2
c"5
5:'

1B

zQ tr.

15" 0
28"C

10.0

77

10,2
o"5
0.i
5.7

'ìJ'

29"o
2g"o
2()Ô

10" o

0"5
7..5
o"5
nr-

5.,

l^
)-t)

12 "ou.0
10 ^o

5,0

rL.5
o.5
a\Ë
i: -7
,/ê I

t]-r

,o"o
,L.o
71 l-r

5"0
0,5
1"5
tìtr
o"5
)o I

Colrtinuecl . ".



Table -1, continued. 
"

Trea,t nents

Cs.l.c,rrïate d',1 proüej,n

l¿Iheat
Oats
l3arle¡r
fehydra.ted cereal
grass inea-I
Ðehyd.ra.ted a-ì-f alfa
lca.f neal
i'ie¿f, 'ns¿1
Soy bea-rr oil neal
Crou-nd l-i:nes'bone
fodized sa.lt
Dry ''r-itanrin D.-;i
Dry vita;n:in (-;¡*

E,xjærimen'b Ï
Cornpositi-on of I'ieal l,ijxtrr-::es

G

1B

12,O
1-7 "o
70 "o

5"o

3,t.1
rr-"1
o.,
o"5

5'7 grams

lIr

";t 2L¡r800 I. U" Ter graun

5e000 I.U" Fer grern

to "o
,1.0
,l.o
5"0

0"5
I"5
o.,
0,5
tr'7
)o I

18

2()ô
25.0
2o a\

Itr

h.l
12 "L

0"5
C'",
5"7

l-l,r

3L",
3r"5

L"5
o"7
)7,

0,5
,:,

l-8

2a^|
27^
2(]n

I.5

lr4'L
12.1¡
o,5
0"5
5"7

'l/r

Jr"5
tt"5
JL.5

L"5

o"7

"ào",
0.5
5"7

T8

27.o ii"o27,O 7¡2,Az',!.o ir"o

1,ll

,-_ :_l-1..) L, tL1.5 t"7o., 0,5
0.5 0" 5
5.7 5.V

]J.2 granrs ,1"2
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f,locrs'i;hr"ourh'r,he çnì;-i r"e feedj-n:. ;erio,l- 1.rri-th ïrs-t,err ar/e:Ìlãnle at a.l-l ii¡es*

þ= pí3s l,'rere i';ej-gþed indivjdua-l-J-i' ai 'r,he s'i;ar"L r:î'cne iesi a-:ro. '¿ lli de-v

'Lllj,e i'r.ra.l-s ¡hereaíter u¡iih feed consr¡l.l-i,ion bein:i :'ecord.ed e.t ihese intei"-

v¡Ls" Lrs they a:op'roached ¡narke-b weight ih,e¡r 'v,ie::e 1'{eighed nc,r'e frequ-entl-:¡

tc ensure plrop€r r¡ar'lceting weigh'; (eoO : i pounds). Upon tîeariling narket

'riej"gir.t the¡r y¡6¡6 s-l aughterecl ¿-ncl the c¿::casses graded. b;r rÍepresentati-.¡es

of the i'Íarlceting SeLl,"i-ce, Canada Dei:artinen'i of A"gricnltare" :tfte:: a 2J4

irour cool-ing period"'r,he eaì:casses we::e cu-t and scored a-ccording to i-re

regui-ations set ou-t, for pigs on Advancecl Fegistr¡r test¿;i. Tþe foll-o;ring

ce.rcess d.at¿ r'vere recorded.g carcass gra.ò.e, carcass leng:ih, area of loin

inuscle, and 'bhicleness of Dac,Wal," te-rce.ss -Ì eng'bh js i,he ireasurerrrent in

inches f¡"olil tìre íroni; cf the first :rib to 1,he 'r:oini of the aLt,clr boiie a-s

exncsed in the split caïco-ss" -A.r'ea of -bhe lorir ¡:uscle (l-ongissi-inus dorsi)

is the surfa-ce area of the c:'oss section exposed lvhen the ri$L-v side is

ct:.'i:, ai the lasi rib" The fa-b measu-llenents sre tak-en at the mÐJcimrlm d-epth

of the shou-lder and loin and the mì ni:nr¡ir depih on i;he back"

4rri llJationa-l Bacon IJog policy, Record o:fl perforlììance and. /idvanced. Registr.;r
for ltrrebreo: '$n'ine" Tssued, by 'r,he Proo.uction Sertrice, Ca.naoa De1u,.r-*,,iirent
of Ap;r-Lcuitu"re, Cr,tawa.r Ontarj,-o - Cctcber u L,52"
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X>r¡e:'i.rent II

T.le e:ç'Êerine¡rt,',¡¡as reÐeâ.'l,ecl in the su,nl¡er oî Lc';lt io Íai:: í'r.--t''bher

i";icrr.,¿'Li-cn on ì;rends ind.icaÌ;ed b¡r the firsi feed.ing'ur"ia'ì- enci ro extend

the scope of the stud;,""

The ntanagernent, feed.ing ::egi-ne, ure-=ighing'procedure, rat,ion for.ul-rl-a-

ì;icn, csrcåss grad.ing arrd scoring, cl"escribed for the fir.st triai rras

follovted ¡¡ith the foll-cn*ing exceptions¡ Tl:e i:as¿:l portion of the ratj-on

consi-sted of 'b'¡'o parr,s ba-rle;r ancr one pLrt, oa',s bo-i,h grading ilio" l Feed.

Île prctein suliplement u.sed consi sted of a nii-tu::e of three: pe.ris so/oean

oil- meal a¡icl one pari; linsee d. oj-l roeal exceË,Ì; rat,j.on B r,vhich wa-s sup-

plerrrenteci b¡r a. nirì;ure of thr"ee part s so¡lìcee*rr o-i--ì- rnea'l and. one part meat

me¿]" Al-f alfa- and cerea-1- gr"ass r"¡ere inchi-cl"ed at ihe lerrels outlined i-n

Ta.ble 2. P.ations coiriaining Li"Oii, of ihese fora,ges 1¡¡ere inchr,decl in '¿his

iz"ia-r io deternline the rrpp.€r limi_-ts of econorrrÍcal r:.se" The r"atiol:ts coil-

ta:-ning such hi-gh le-¡e1s of al-fa.l-fa a.nd. cerea--l- gress cou-ld not i:e foririu-

laied i;o contai-n less than a ca.rcir'L.ated 15, .tii'protein ìn the finishing

stage of the feeding regime"



1'able 2 
"

?reatments

Calei:la.ted % p::otein 18

"Ba.r"1e¡r
Oe-'bs

Dehydra.ted cerea.l
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Erpe-r'iment, TIT

A ihi-:rcl trjLal- r,¡a.s und_ertel<en in the winte¡. oÍ Lgg!_;"-5! to d-eteyi¡rine

the com.pa:rative ry¿tz.itiona,l val-u.e of a'ìfalfa a-nd cereal- gu'âss in finishing

ratir;ns for sr¡'¡ine " This ì,r-'ra.l íni'olveo 6O pigs of sirnila-r breeding to

those i ¡r Ex-i:erj-ments I ancl II" The procedure for rcanagi nø, feeding, re-

corcìing feed consurc¡:tion, rnarkeiinge grad-ing and scori-ng r,"{as the s¿,me as

ou-tlined for Experiment I r¡iih the fol-lovri-ng e:;ce-¡:i:ions; llpon roreaning all

the pigs were fed- a basal ration consisi;i ng of two parts barle¡' a.nd one

part oats, a protein srrpplement, of three parts soybean oil mea-l and one

pë::rt meet ßêà1 t sripFl-eiaented iÅilth iod,izeC salt, ground. I i:nestone, dry

vitanin D¡ arrcl dr¡r vi-taiuln A" The pigs were a-I1oi;teci to l-0 l-ots oí si'-c

pigs each, on the basis o.f to l,ai v';eight per J-ot, se:{, and breecling, zi

appro:riiruteiy l-05 pounds, içhich can be consicìered ihe beginning of the

fínishing period" fn this 'r,rial- ali i;he treatnents received. a pro-bei-n

su,i:p.l-enent of three paris so-r¡bearr oil n-real- one pa,rt meai meeJ- v"it'h the
which

exception of trea¡creent, J/cc'ntarì-nec1 a protein suppl-erirent of so¡rbean oii

neal alone, The rations fed are present,ed in Tab1e J" fi shoulcl. be

noteC that the rai;ions con'{,ai.ning L.5fr of iorages in lxpez'i¡ient T '¿¡e re

:replaced. b)¡ z'aiions containLng 5'/" alfalfa" and cereal- grass, It',oras thought

fhat th.i-s rô,âs a more rtra.ei;ical- level- io L''se, especially considering caro-

te ne su.;oPl"erne ntation,
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TJ1A?TER TY

P,ESTJf,T.S

Expe¡"ir'reni I

Tf¡e da.t,¿ of E:r'i:e::j:iien'b T an ?a+ue of ,qain, feeC efficìelicy¡ and car-

cass quai.:'ity ¿¡s presr-:nied. in Tai:ies lr and ).

The raies cf gain and feed, eÍf:ì-cíenc;r foz'thjs ¿riul could itot be

col:sidered satisfactor¡r ciu-e io a spo::a.d'i c incidence oÍ ,carakeratosi s"

Seca'-:-se of thi-s ou-tbreak all of the pigs orr ratio:r D,'bhree pigs on ration

E, a.nd one pig e¿.ch froir rations F, G, e.nd ri r^lere removed froin the trial-.

-Ap1:rop::iate calcrrl-ations we::e nade to adjust for feed coils'¡rp-r,ions in af-

feeted I,:is" Differences in nui'irbers sJ-au5b'fered pi: l-ot is ex1:J-a.ined b;r

the fact tha.t one or ty,'o gilt,s fyotü sorne of the lo'bs l.¡ere retained for a.

studv o:î the effec'b of ce:rezl gr¿i,ss and a-ìfal-fa upon reproduction" Tnis

di-d no-i j-itterf ere r¡ri-ih the analysis of rate of gaj-n, or: feed eff i cieirc;'

but rJid redrr-ce the nu:nbers of ca.rca.sses studied-"

Tl-re da-t e. pert,aining tc siatistic¿l- anal-ys-ì s of Expez'j.Lr,ent I a-r'e found.

i-n Appendix l. Because of tjre r¡a.riation in inrtial- weights of the test

pigs¡ the data on the rai:es of gain v,rer€ å.narl¡rzed b¡i the cova:.j-a;rce tr,€ch-

nique" i{owever', the z'ates of gair were al-so suirjecbed to a-n a.nal¡rsis of

'¡ari-e.nee so that a 'least s-ìqni-ficant difference cou--l-rl be ce.l-cula"ted for"

the mea-l: ra'r,es of gain for" the trea.tr¿ent,s. Anal¡rsis of va_riance was ep-

pliecl to caz'cass nleasil-renren'ts oir the basis of sex, tr.ea-tment, a:rd inte¡.-

a.ction cf sex ¿nd. treat¡nent. Si_nce feed corrsui'nptioü was r€corded on a pey

pen basis tl:ese data ìndi.cate only average feecÌ effic'iency r,vithin loÌ;s"

tre a.na.l:rsis of co.¡a:'iance techn-iqu"e, ',"ihich acìjusted for diífe::ences
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j.n initial- iueighi;s, zer¡ealed signiÍicant d-ifferences for txeabments, sex-

a.nd inieraction oí sex a-nd tree.imelts. Ccnsidering all treatrrients the

barz'ows aver"ageO.0J pounds per da.¡i greater rate of ga-in" Tr'eatnents had

a si-gnifican',, effect on rate of gain iairen subjecteo. to ar: anal¡rsis e¡

varie.nce" The cal-cu-lateC l-east sig:ni-fj-cant ciifíerence was a.pproxirnately

0"1-! norinds per dalr fo:''uhe rnea.n rates of gain pez'treatment" Becal:-se of

parakeratosis rates of gain for some of the irea'tlr,en'bs were not consj-dered

as indiceti-ve of the value of the ration received" This l¡;as especially

tru-e of treatment D which had an a-bnormallÍ 1o'¡¡ rai,e of gainr^Heh was not

thou.ght to be related to the ration. Feed efficiency vari ed fvon 19Lr ta

I 
--[,79 pounds of feed per hu-irdr"ed pound"s of gain, r¡'rith treaì;ment G the most

efficient, and treatrnent A i;he l-east efficient.

A sirnple t-'Lesì, on rates of gain for the lots receiving alfalfa at

a,5i[u 5, LO anò. 2Oiá ler¡els¡ and lots receir¡ing cereal gress ai the same

levels, r"e.¡e¿.led no significant di.fferences.

Carcass qua.l-iÌ;¡¡ r,,,;as eval-ua-r,ecì b;r l-ength., clepth of shoulcl.er, 1oin,

and'back fa.t, anC, area of loin niu.scle. Tne depth of shoultler fat dif-fered

significan'r,ly oue io sex bir.t not for treatment or inieraction of ser and

t,reatiner:t. The barrov'¡s averaged 0.2 j-nches more depth of shoul<ler faì;

tha.n Ì;he fenules' There r,.rere signj-ficant differences in Cep'r,h of loin

a¡:d b¿.clc fat due to sex, vrith tne baruows averaging 0,2 inches more "l-oin

fat and O"'l inches more back fa-r, than'the fen:¿-fes" Loin area difíei:eci

significantly dr-re to sex a.nd treafunent, but no¡ to t¡\e interaci'ion of sex

anC treai;nent" The females averaged 0"í;1 square j-nches rÍrore area of l-oin

¡nuscle than the barrovvs. Tþeatraeni I averagecl- 0.67 squ.are inch.es more

e,rea of loin mu-scle t,Lran treat-rrrent H, rolith ì,hese turo treaiments Þrodtrcing
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the e>'-trelrres" Ì'lo signiíicant dií,ferences in carcess lengtb due Ì;o treat*

rnenis, sexj or i nteraction o-f sex and. treatileni were f ound.

Tr.ea-bnen-';s B, D, F, ani Ii, 'r,he cereal 5?a.ss i:r"eatnrents, prod.u.ced 11

grade AÎs, 12 gracie BÎs, a.ncÌ 1 gra,ile C, r';hiIe treairrents A, C, E, and Fe

the alfal^f'a treatr¡ents, proci,uced 10 grade A's, 9 gra-de Brs, anð. ? grade

C¡s. Ca.::ca.ss scores cii-ffez"ed significantl¡r flus to treatnent, and sex,

bu-t not to the j-nteracij-on of sex and trea'r,rûent. The cerea.l grass treat-

nent,s l:acl. a.n everapje carcåss score of 71 com'oared to ó! for the alfa-l-fe.

trea-tments. Treatruen'b C (zail cer.ea.J- g::..ass) had the highest averagê câ.r-

cass score (BO) while treatmen-r, Ìl (1.5% al.fa.lia) had the lowest carcass

/ --ñscore ltt ) "
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Exæriroent IT

Rete of gaín, feed- efficiencyu a-nd c¿.z"ca-ss qua.lity ciai;a for Experinent

Tf are presented in Tables 6 anci 7.

tl-re paralre::atosis coirdition encolln-r,ered in Eri:eri:nent If necessÍtatecì

the re'¡ov¿] of one pig frai¡i tyea,tnel'r, J. Appropr.iate calculaiions ',,,¡ere

made to a.dju-st for feed consu-nLption. The rates oí gain could be consider-

ed as nea::l¡r arl-erager wiLh 'bhe r'a'r,es of gai'c a¡d feed efficiency decreasing

as the level of fora-ges increased in the ra.tion. In this-i;rial the ba.sal

poriion of the ration'¿qa,s t'¡¡o perts barle¡r and one tlart oa-Ls" Carcass

daia were not cornplete fr:r al-l lots j-nasmuch as one gilt rvas r.eta.ined

froru. each lot for reprocÌuctj.or: studies lvii;h these forage p::oitucts" Ìio'¡r-

eløel, this dicl not interfer.e with sta'r,'is+,ica1 anal.gsis oì;her than reduce

'bhe a:nount of carcass dat,a"

Statistica-l- analyses for 'r,his irial are forind in Appendix II The

analysis of covayiance technio_ue re./ealed significant, diÍfer"ences in

rates of gain due to treatnen¡ and to sex bui not 'bo the inter¿-cti-cn of

se:r and treatment" I:r 'bhis i',z"ial the bal'rui'vs gained. ân average of 0.11

pouiids per da;r rnore than the feniales, The analysis of va.riance techuio-u.e

z:evealed differences i n rate of gain d.ue to treatrneirt but not ì;o sex or

interaciion of se:< a.nd tz'eatment" Tre calculated lea.st significant dif-

fer"ence for the il.ean z-ates of gain for ea.ch treatiirent iÃIås ê.pproximate'l¡;r

0.11 pounds per d.ay" Feecl efficienclr va.r'íecl frotrt Jl2 to 51Lt por.inds of

feed per hund:'eci pou-nd.s of gain, r¡,¡ith irea+.ment B (basal) the nosì; efficinnt,

and treatnei:t I (Lû'/" a.lte.lía) ttie least efficient.

The crite:'i-a. for a"na-l-vsis of carcass quality are the sare as des-

cribed for llxperjrnerrt I. Tle dei:l,i: oÍ shoulder fa-t was signiÍ"icai:tly
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Treatrnent

Ðescription
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square inches
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grea'i:er i,*1.1 inch) for barrows'bhan for giits. Tris'¡¡as true also Íov'

loin and baci< ía.t v¡hÍch a',reragec- 0.1 inches and 0.2 ineìres greaì;er in

o.epth respec'i;i-re1;r, lor ber-¡l,rr-s than fo¡'f*ärsles" Tne 'toin area was no¡

significantl¡r d-i-ffer"erlt as â result of tr"eatment bu.t was signiÍicantly

gxeater (0.18 sqrare i:rches) forbhe feinale, Carcass lengtir differed

significa.ntllr d.ue to sex and to ireatnent but not to the interaction ojl

sex and treatment. Trr.e females pïodu-ced- carcasses avera.ging C"5 inches

long;er.',,han the ì:errol,¡s. 6 simple t-'r,est on ca.rca-ss l-ength for" those lots

receir.¡ing aLfaßa anC for those ]-cts receiving cereal g ï'Ð-ss re-ueal-ed a

significant cl.ifference with those on cereal grass averag-i-ng approxi-ma'L,e1y

O"/ inches longer. The pigs on rations containing 1"!, 10, 20 and Lff;4

ler¡els of alfalfa. prorluced lL' gz'ade A and B grade B earcasses vrhil-e pigs

on retíons conta.j-ning l"!, LO- 2A ana )n|/" l-evels of cereal- grass produced

l-ó grade A and 7 grade il carcasses. An anal¡rsi s of r¡ariance of carcass

score sho".ved a6 sÍgnìfica.nt differences dt'.e to i;rea-binents, or sexr or

interaction of sex and treatnients. Hornrever, a. simple t-test on carcass

score for tne lots receiving alfalfa. and the lots receíving cereal grass

revealed that the cereaL grass treatnents had si gnificantly highe!' scores'



oo

E:r':eriûient III-

iìa'Les c:î qaj-n. feed efíicienc;'r, t..]a cs.TcÐ.ss c,ualj-t¡.r data. ¡.r'e -presentçC

-Õj,n Tairles ry and 9 " Pe-tes of gairr fo:''uhe -Lrial lrrere col'lLcidered as i:ear.l¡r

å1¡erege. Ii-oi.¡evez', feed efii-cienclr n'as not consi.dez"ed saii,sfacì;or¡¡, Tite

basai portion of the ratioi jn ihis i'j-al ',"r¿.s 2 pe.rts ba::]e.t' and one part

oat,s" Ca.rcass e.na.l.vsi-s v.¡as üIaCe on'r,he basis of ! per 1o',, as one gi_iì:

'¡:a.s re-bained fro¡rr each of the ]-oi,s fo:: r'ep::c'ciu.cti-cn st'.id'ies" This clicl

no'l, .interferÊ vr¡itÌr 'r,Ìre stetistical anal-ysì s otf.er than reduce the aqrour¡t

of car"cass da.ta.

S'raiistical analysis of thj-s ir:ial is fou.nd in ltppendíx II1, The

ai:a.1-¡rsis of cor.'ariance technique rerrealeci si,qnificant differences in re,te

of gain due to treatnents. This was also irrr-e for the ar,a.l¡rsi-s o-['ve,r-

j-ance" Tne calcr-rl¿rted leas'r, signifi-cant difference for ihe mean rates of

gain for each treatluent r.vas C,21 pouncls p€r day. r¡eed efficienc¡r va.ried

fr"orn 671- to JrTS pounCs of feed per hundred. pounds of gai rr v'ii-th the ireat-

rnent, J (basalj the ¡iost efficient anci treatnent +i (\þiú al-fa3J'a) Ì;he least

efficient.

Trea.tmen'bs had no significant effect on depth of shouli.er fat, de¡;th

of ba-ck fa-t, ca.T'câss l-engih, and carcass score' Hev,rever, the loj-n area

ancl d-epth of loin fat dif'fer.ed significantl¡r due to +"reairnenis" Treat¿.'ent

D (zaií, cer.ea.l grass) he.cj. i;he largest loin area end tï'eatnìent r (ì:asal,,)

the snal--lest. Treatn:.ent C (?-Oi¿ a.lfaLfa) }:a.d the greatest depih of l-oin

fat and- treatnent B (.r:0,Í cereal grassi the least,. The pigs on rations

cc,nieicÍng Jo LO, 20, and L+Aíí le¡¡els cÍ al-falfa e.nC the sa¡ne levels of

cer.eal grass bo'th produced lj gracle -{ end B grade B¡ catîca-sses.
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Ï1:e :cie:¡;Lå-c1; oí :.::a-tj-o: Ío¡: q::ol'¡ing-fat',,eni-n¡: s';,'ine js..1-su.al-11¡

rrie¿"st-iz'ed i:y r"ate of eain, feed efÍicìeçtc-rs ai:d cai:c¿-ss ci'Jal-:rì:,ì¡. ì'ì¿te of

gain i-s iihe avei:a.se dail;r incr"ease-i¡ ij-r¡s weight d'"r¡i¡1g the feeding per-

iod, Feed efficienc-y ís 'bi-le nLrrber of poi:ncì,s of total r'a.tion r"equired. to

Êi'ocll"rce lCC por-rnds li--vevveigh'r, ga.in" C¡-r'cass o.-uralt-iilr is cleter¡aine d b'¡,r iþç

standa-r'ds r"eferred io jn '"uhe arocedu::e fot-.. ExpeririLei:t I. These 'LYLTee

cviteria r.iere ïr.sed in this i-nves'i;igaii-on for'ühe e-¡¡l.fi.1ation of cer.ee.l grass

air'¡t alf¡l-fa ín gr.ov,rj-ng*fattenÍ-ng raticns e.no .finj-sh'i i'ig :i:a.tìons.

ft shouj-d j-.e nc-bed ai 'chis poinri ihat E,ri:,::r'-i ¡r'erts T aricl. ï-l ín¡¡ol.¡eä

::a'Li-ons ior both the g:r'orvi-n5l and Íinj-shing perioci n'hil-e .ii:<per':-ment IiI

1rås conce:rned '¡¡i.th ti:e finishing 'Cericd " lis a r"esul-i: cf i;he spo::acìic

i-.a.r'¿.kera-tosi-s condj-'i;ion-i;he dai,a of .txpe::'irnent I coi-iiC nci. lf,-î consìcìere,L

rep::esr.;:iia'l:j-vr: oí e-l-'i,h¡,r: the r'¿iions or the nj-qs" ilhile i;he condiì;j-ons

affected. some of ihe l-ots in lxpe:'iiten'i; ïII -Lhe effect w¿'"s rrLuch less pro-

::ouirce d

Tre'higher levels cf fcrages (i"e. 20 and L¡Oiá le.rels) :-n lhe ra'i;j-ons

reduced- raie of gaí-n anoÌ feed efriiciei..c)/ in al-l tliree experirnents. i{or."'-

e-¡êi¡ ration ! (l-0:; cerea-l- gra.ss) .crcoìucec. ihe lorn¡esi rate oí gain in
'Exper:irnent I ano this an;çar'ed. to ire ci.ue iargely tc t-,he effects of ¡;e.r*

ake-r:a-tos-is v,¡hich ï'cr'-,¡ sc1.¡,::ilì-;' ni'¡ucted the grorvtir and. c'l.eveloÌ:rielli of the

eifect,ed pigs" As íj-bre level-,'; j,r l;l:e riîol\r-ì.ng-iattening ::¡.tions ytere iir-
I

cr"esseci above the noi"nal range cf sir tc eight ¡er ceirt feecl eff; ¡ionr'v

eì.ec::ea.sed-. The 21 and lo;i le'.'els cf Ícî¿lges increasecl the fibrr: contei:-.',

t,o the ey,ter:t, that i-'b dec;:easecl- efficient i¡ti'liza.''ç'ion cf the raiion. ftese
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resu-l'Ls are i n àccctTd vri 4;h the r'.¡ork oí C¡r,r.nnton SJ_gf (ry>l_i; who f oi-r-nd

that inci:e¿-sec) levcis of Íibr';: rr.suail-l¡ ciecrc¡.seC yai,e of gain" "rìiin the

excer,:tior: cf r"eii-on I (l-O;' ce::ee:l- ?,2"äss) i:: Expez'i.inenì; f Je"ue-i-s of forages

up to l-O;l dj-d not sjgnifican-ul--v efiect yÐ.te af sain in ¡he three e:r1:eri-

nents" iJthoush dif-íerences in rate of ga:'n dr:-e to al-falfa and cereal

gra$s treatnenis vlere not discerrrabl-e in Experirnent IIT¡ 'r,heTe l,'ies a

definj-te trend e stabl-ishecì in Experiment 11- The cereaf gr:ass treat¡nents

in aI] cases were sup€rior to al-falfa in thi s trial"

Tne g::ov;jrrg pfiod is i,he nost crìtical of the pigts fj-fe and hence

iis reclui-r'ernents of protei-n, vitamins and niner¿-}s are nore exacting"

Cerea1 gråss suppl-elrentecì rati ons l\Ìere supe::j-or" tr-¡ those sup'plemenied ln¡ith

a1f a-]Ja rnea-l- in the grc'rqi ng peri oci, The::e m)' be two pcssibl-e e:rplanat'i clrs

fo:r" this resu.li;. Cer.eal grass nray possibl), be a. betier sout:ce of pz'ote:-n,

tì coär¡riex vite-rnins a.nd n,ineraL.s" Al-fa-l-íe. is lrnown to con-baj-l: a- growth

de-o¡'essant anci i;his factor' (s) rrr¿;,¡ be imrolved heye (toone-r' et al, l-9ItS).

This rnigþt erplain the resul-ts in iixipriurent il.l: (-fi-nishing rations) i'u'here

no differ"ences in ::ate of gain bet''¡,'een cereal gress or alfalfa. 'r,l:eatrûet:t!r,s

y+ere noted a.t _1_e.¡e1s u.p ta 2ü/", At i;he hiehe:r tevels of incl_usion (especr-

iail-y f,ine Lto/" 3-eveJ-) ce::eal grass was su,perior to alfa.lfa r,vith respect to

rate of gaín" Pala.t,abilit;r ma,v ha.i,-e been e"n influenei.ng factc:: in this

i¡:stance as the pirts dicl i-io't consr.r¡re e-s much per day on the Ll.O:1" A_faLfa

ra-lion. Tne grolvth clepressant factor (s) in afialfa rnay have r.eachecl a

l-errel- where í*u ro¡as definiiel-r¡ d.eleterious" The differences cculcì no't, lie

attributed to eitlrer fil:re or prrctein levels as re.nd.or:-l-y selected sa:aples

v'¡ero a.nafysecl anC fournd to conpare ver¡¡ closel-;i wi'i;h the cal-cul-at,ecr -l-evel-s"

llanson et al (f955) r'eporteci that, a trend ¡o¡¡ards fat'ter cercasses
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1ïô.s associai;eC with the râ.:r,e oí gain" This ir"end ',vas also obserr¡ec in

these in'¡estigaiions as j,ndicaiecì b5r cajtcass *ecore. Ir,crr,reveT., yihen cor:-

s:i ce::ing alfel-fe ancl cet"eal gr.ass ti:eatnents on a conpar.ative b¿.sis this

d.id'rcr occur i-n hrer'irrret'lt Tï. The pi-gs on cei:eal g3"ass treeinent,s

gained fa.ster" and produ.¿sd þigher quaiity cåïcasses. Tnis yqas also ob-

served in Exneriment I a-t the 5 and 10 ancl 2)i( -1.211¿ls of cereal grass.

In Experinent III the pigs on the 20 ancl [O;l 1evel-s of cereal grass pro-

duced hig-her cer".L;ass scores anc] gained sonte'¡Jha.-', fasier (especial-ly the

l-¡O;í level) ttra.n the pigs on the corï€spotlding a.lfalfa treatrnents.

¡Lll- of tire treatments containing fora"ges regardless of leveI, urere

less effici-ent than en¡r of the'oasa-1, r'atioi"is. The díf:Ference in feed ef-

ficiencies was not large foy the rations con'baini ng suall enounts of for-

a-ges bu-t,',uas qui-te pronouncecì for ihe 20 and. \Oi( percent l-esel-s" Feed

eÍfjcj-encies in,ìxperi-tneni; I anci IIÏ v¡ere considerably'higher than averageg

parakeratosi.s undoubtedl¡r was a contribuiing factor." T¡ [¡periment fII

the cereal grass ty'eatments resul-ted j-n superior feed, efficìenc;'r onl;r ¿-N

the 20 ancl LOÍi level-s" þese results yvere expected as there is a hi-p$

co::relaiicn between feecl efficiency ancl rate of gain, Ii, was observed

that, at the 20 a.nd" )¡O{" ler¡els of alfalfa '¿he pigs had a tendencS- to sort

thre feed-'but little wastage resliltecl, However, palatability of alfa-1fa

úa¡,r þs a factor" in Ì:rocÌucing poorer results at these high l-e¡.'e1s" In

these Experiner:-r,s the increased levels of f ibre decreased. feecl effj-cienclr.

Cranipton ei al {i.g¡tr) dici not in al-l cases fino decreased feecl efficienc,lr

v¡ith an increase in fibre content. hlhere a. narked dec::ease in feed ef-

ficiency di-ci occur in tiris investiga.tionu the levels of fibre',..,vere ì:igher

than those u-sed 'in Craroptonts inl'esf,ig¿tion.
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For al-l extr-.eri-ments the cerea-l gyass tr.eatmer¡ts "i;ended to prociu.ce

hi.g;her qr.rality carcasses. According tc i'tciieeken (fç.'[O;, Cr.snpton et al

{i-95)t"i, and i{s.nson et al (L955)e caiica-ss f atness is associated in most

cases with rai.e of ga-in and feecl consr;-rnption" T?ris investigar"ion bears

ou'r, these findings althougþ on a- coroç,eratir¡e basis cereal grass did pro-

iuce a greai;er:rate of gai-n and higher cercass qua.l-ity than al-fal-fa in

Jixperinentr II" Tne l+O% percent levefs of forages i-n Ex'periment Iï, hower.er,

tended. to produce car"casses of slightiy lo,,ver Eiality. Thís il-ight be at-

iributed to the slightly Io'¡.¡er ch"essing percen+"ege of these pigs. The high

fi-bre i-n these rations'¡rould of necessi-t;,- cause the pig to consune more

feed io obtain the s¿¡re nut::ients a-s in a lo',i' f ibre ration" Bohnian "! '9l
(1951) z.eportec). a ue.rked en]-argement of Ì;he stomach and the ìntestines

wi-th hogs receiving JO anô.50iã alfa.lJa. in ratiorrs but ¡6 s-i-gnÍficant dif-

ferences in d:.essing lleroenta-ges or ea-r'cass quaht¡r r.Ãrere obsez"v-ed. lre

\A/" rcv* of forages i-n Experj.roent III pz'ociucecL higher qual-ity carcesses

tha"n those ::eceiving tire lovqer l-evels" Since onl¡r-Lhe fini-shing -1reriocl

ro¡as inr¡ol-ved in Exper.irnent II:ir these resr;.1-is are in agreenent with Cra.¡r'pton

et al (tç=\) in¡hose inr¡esi;igatj-on of fíbre in rations for ihe finishing

Iæriod produced sjmilar results. fn the líght of these and other inr¡esti-

gat-i-ons fibre n¡ou,l-d seerr to exert a del-etez.ious effec'L on careass quality
lre T..;i

when fed a|/nign levels in groviing-fattening raticns.

The affects of sex on rate of gain and carcass qual-it,¡¡ as indicated.

b,v ïlxperi-:äent I and. ff are in keepíng wi'r,h tne resu.lts of Crarnpton et al-

(fç!o) and Fredeen (t951'¡" Sex had a. signiÍice.nt effect on r.a-te of gain,

back-fat Íreasureaents, and loin area" T¡e bar¡:ov'¡s gained fastez' il;.t wez'e
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infe:'ior in c¿rcas,-; qrralit;rr Ðecå.u.se or: ï¿ greÐ"i;ez'Cep'ih of shorrl-derj ltaci{r

ancl. loin fai;- and sine,-lls¡ ey-e oÍ'i:an (longi-ssiinus olorsj nuscle), Tiie

'ír-:rrber of gihi,s in.iirperinent fIï was t¡ro sraail to ¡ernit an a.na.1;r,sj,s of

the sex effeef,"

Lrnd.er the cond-itions of these e:r-reri¡rents lei'els of al-íal-fa a.nd- ce::eal

gz'a.ss up to LOi" oi the total- rati-or: Cid. not apprecjably affec'L rat'e of

gar:n or feed efÍiçiened. Le-¿el-s in excess af lO/; de-pres-ced gro',vth and-

feed efficiency but generall¡r increa,sed. cãrcess quÐ.l-r-t:t. Ft"o¡n ¿n economíc

viewpoint the inclusi-on of ',,hese fora-ges in r=ations cletænits otrbheir cost

in rel-at,ion to other sr'rj-ne feed-s. Ic orcl-er" t,o j-¡tst-ire e-n adequa-be si;-ppi¡r

of carotene (vi-ta'rin,t) the j,nclu-sion of these r¿eals in rations fron 1"1

. 
--lLo 5í( r.;ould be pz"actical. If e-l-falfa and cerea.l ¿^rass aïe coÍrFe::able in

cast the '-rse of cerea.T- g-rass would ì:e prefer"f€d esÏEci-al-ly ì n gror,¡ing-

fattenin¿ rations sínce cerea-l- gress did produce a gTeater rate of ga.in,

superior feed efficienc_\r, a.nci higlr.er carcass qualit;r i;ha.n a.lfa.l-ria 'r,re¿t*

',.^ ,.+ ^,:¡Ç:lUùû
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In conjunciion wi'rh t,l:e stu-dy of the effec+. ai a-tfeLfa enci. cereal-

g:rass on re-te o-i .o.a:-n, -feed eÎíiciency and- carcess quah-t;r, lhe efÍ'ect

of sbora-qe on carotene eoníenì; o-f 'chese produ"c'bs io¡as investiga-led". Itr

'¡;e"s fel t tha'b a stud;r of tni,s kind wouLci pro'rride valuable cÌaia on these

pi:odrr,cts es so'¿rces o:? caroiene sj-i'rce iength and conctitj-ons of storage

he-.,re a. m¿r'l<ed influ-ence on carotene con'r,ent and also becatrse alfalfa. and

ce;r:eal- gress ar:e sold on a ?>u.aranteed cE"rotene er:rtent basis.

tr.e studS' dir¡ided. it,sel-í into i.¡;o ptrasesa 1. The irionthly ]-oss of

caz'otene in a]-f alfa and cereal grass ajlter a tu¡elve month storage period '

Tliese sampl-es '¡rere then ¿¡¿-l',r2ed at sir consecu-tj-ve rrronth.ly in'i,err,-ais.

2 . The rate o:i carotene destructi-on in freshl-v processed sa:nples of a1-

falfa. and cereal qz.e"ss. T'irree sarrLples ',vere o'niained- froi-rr earl¡r, iledj-um

ancl l-e.',,e season cropse Tespectivel¡," and 
"ve¡:e 

¿¡1¿.1 ¡rzecj. at fou-i: consecuti.¡e

.,lnonl.nllr tnrervels.

:i chr.onatogr.aphic tecirni-g,r-e ìí4i i'ss5 ernpl6566 in detennining the caro*

tene e:ntent" One io three grans of 'uhe mea.J- sa:11:ies'r¡iere exå-r'actei,,^rj-th

a rnl.rbui:e of Skellysolve J and aceto¡:e in a- Soxhlet a.pÞaratus" The ex-

t:.act u,¡as el'aporatecl t,o a sina.ll -r¡ol-r¡le an<i. the residue was passed thz'ough

e.n adsorÞtion colu:m of cal-ì-te ancl, a.ctir,-aied magnesia" The carotenoid"

pi;gnents, r¡hich','',€re no'L absoz'becì-, i¡r,e::e then col--Lecteä and'r,he'ir transmit-

¿l trj-s por"1,ion of 1:he investi gaiion ro,'as e- co¡iib:j.ned ¡¡r'oject r,"¡jih lir'. i'l' C.

-'{ounn, G::a-d.u-a+re lissi-sÌrant, Division of !o'.tlN¡rr $çi.snce, Un-iversit-' oÍ
i'ia.ni'toba"

.iþ)liethods of ìIi¿¿¡¡in,{ssay, Py€1råred and Eriiied b¡r N¡s Assoc'iation of
ì/itanin ,Jienis'bs, Tnc" 2ncj Ed. ReviseC- and Suppleilenì:ecL L9rl-,
Tnterscience ?ub-i ishi ni.-;r I:nc, , i'jel.¡ Ïo:'lc,
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La.ncy neesï,:red in e snectr.cpho"coilete:r encì, colips-red 'r¡iih LLiat of ¿ sta,nd-a.z'd'

The caz'o'Ì,ene conte nr, oi cereal sllass a-ncl. al--ial-íe. åro¡'¡eC f rorn 11 and

2J- fl-i1l-igra.ils of carotene '¡o 19 e.::d 6 rLilligra,,s of ca-i:'oierr: pex J-CC -z'a:rrs,

r"esi:ect-i-ve1;;r, d:t:-z'i.ng the 12 rLonth stçr'ê.ge r-eriað" i"thiie the loss in caro*

te:ie r¡alu-e lÀras l-,)¿:i. fcr eeres.l- grass, the alfs-lfa meaf lost a-intos't' 7Jí1"

These seüpl,es d:ì-d not cleterior"ai;e i'n¿rked.ly du-::ing the ó rioutJ:l1r (1A ð.e,:t')

int,e::val-s '¡+hen 'Lire cìeter::oinaticns -'ïere nåd.e Íc]-for¡:in¿ bÏte sf,orege i:;r"ioC."

The e-ifalfa d::opped fron ó tc lr.! nil.i-ígi:åros c.i ca-.r:otene pe::'100 grai:rs

a.nd the cer.e¿.]- grass dropped f ron 1! to IL. ¡1i]1-i grarns p€r 100 graras d;-ring

'¡,]:ris tv¿::i-cd"

?nree .lijiíerent shii:rnents cf ihe -Lwo rneals were aiial:¡zed ar:d fou,nd to

be ver';r sjrail-a:: in carr:tene ccnÌ;ei:t and ra.te of destrr-iction" Samples of

the forages lrrere e.ne.J-;rzed- at, '¡Lle ti::ie of a:lriva'] end. et foiir' ,tonihl-:r (rO

cta;') int,errrals" The anal;tses sllcl'¡ed- a. fairJ-i.- collsj-s'bent :rate of oesirric-bjo:i

Tne average of the analyses were used j-n the p::era::a.tion of Gra-ph T. The

ce¡ee.-l- grass d.rr:pped fxaro. jJ tÐ 2?- lril1-ig::ariis oÍ ce.r'otene pcr' 100 3ra:-ns

an:i alfal-fa- f :.otr 21 io i-l¡ riliigratlts cf caroterre per 1-00 grells i n thj-s i:er-

íod. !)ris re1-.¡esents a loss of'lrand j6; ", resreçiir¡sl¡r, íoll ce:.c::.1- r:::ç;s

:,nd. al-falfa.

F¡oär these ar:al-;/-<es iì, was ep-parent that tire z"ate of destru-cl;icn was

fairl;r constant for acou.t lj rnon'ihs a.fter wh.icii 'rbe::e iria s an appa-:r:ent

pl-at,ea,.ringl ef-tect:.esu-ltinE ii: tne reiention of a. cons-Lant le-¡el of carotene

-fo:: a consi-i.e::ab1e pericd, This írndins is in agreeieent' r',¡itÀ that oí-'other

i l:vestiga'ûors, noì,abl;'r l{elverson and Ha..¡:'t (l})fi). Frorii the gr"aph it r:ra,-./ oe

noied. that ceieal grass ver;,¡ ne:-:tll-;¡ pe¡a.lleled l,jre alfal-fe in ::ate cr1 cs--¡rc-

riene d-e struction.
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Trol* t'r¡e prë-eli.cÐ,1 stand;oilit cerelS. 93"â'qs a¡'¡r) a7-?r*Lfa cz; ,t *'¿çxr'C

fAi,l13ï Sl-r.CCeSSÍ'Jlirr i ^ ccelarì :'n'1=,,' Sâ.C::S LiílCl.Cï il:-i' .''.=ti, .n=:|:-.i,i';¡e-l-- Cll'r

e,nd cir,:yk conditicns for: si:oyt rr€:rioC.s" lis r'-eccil.liended ce.ï'oieite l-er¡elsìi

m:s-b be naintained- in e s"'/rite r-e.'lliollr itigfir-'-,- .-1,rrç1.-¡;: oí these r¡ieal-s r.:cl-ilci

har.re Èo'[¡e ¿rCoed if they r-.ad been stored fo:: a pr'o]-orìged period. 'ielc;"a1];i.

one irril-lj-p:ra'irL of cerotene per pcrind of total- rp-tion j-s sr:íÍici.erlt foz'

nor.'¡ûal ch.vsioi-cg.{ca-i ,o:rocesses. Olr tni-s i:asis cereal grass should be

ac;.cleC a.t 0"J! irounds to 1.00 pouncìs of total råi,j-on a.+" the beai:ning of

the period and slightl-¡':ücre tha-n I pouncl af'ber 12 nonths stoirage. The

al-fa.l-fa shou.l d be a.cldeci. et t'he ::'a'be of 1 pound per 100 'counds of to tal-

rati-cn at j,he beg:inning o.f i:he lieriod e-¡lc1 at lt i:ounds at, the end oí t'he

¡ /-¡ \
s-Lor'å_3e c€T'l-oci ir lz llo:lîl]s1"

If t,he alíalfa. and ce::eal grass i-s freshrand is storecl. for" short,

pe:riocìs o:rl,;r (2-ó non+.hs) an inc-rease ii-l level o.f niee-ls j-n ra-r,iot1s r"'oulcl

i-to'r be necesså/Jr since tÌre ioss in tha-t perioci io,'oul-d not be 1a.r'ge.

t'i F,€cor'ìltendeci i'.hiv"ient A1] or'Janeejs for Sl'¡i rre"
Rei:crt cf tire Co¡r¡littee on Aní¡ial idu.trj-tion.
2103 Constitu'l-,ion "4.-¡e, i'i" ll" l'lashingtcn 25,

P"evised Ar,r;-?;:st 195a" A
Natioilal- Eesearch CorinciJ-.

D. C", u, "r" A.



GI]Å}TER !T

SLÌ'li'lARY i,i'iÐ COi'iCL-JSïOltjs

The connaratii¡e nu-i;"r:itional -¿a¡;,e oÍ rjeh;rdr.¿t,ed, ¿ifel-fa r:re¿l- and

deir;pì,ratecl eereal gress mea-l in rat'rons fo:' grov,riirg*fa'lr,ening s,'rine ii.;as

inr¡estigaried. Trre pigs we:.e fed in dz:;r' *lot on a ba::ley, oats, so¡rbean

oi-l meaJ- basal raticn rvith gra.deci ie¡¡els of the fo:'age produ-cl,s. The in¿.in

crj-teri¡" u-sed for the conparisons were rate of gain, feed efÍieienc¡r ¿¡6]

cal.^cass quality.

UnCeri;he condi',,ions of these i-nr¡estigat'ions the f'oll-owing; concl-u-s-ìoirs

v'lere cirailrn: -
1. The adctitioil of either deh;rdraied a-lfa-l-fa ineal- or cez"eal- grass

rneal- up to a¡d inctuding lCif' of the totai ration d j-d not si c-
ni-ficantly afÍect i;he rate of gei.n"

2" Rates of g'ain ancl feed efÍícienc¡r'tended to decy.ea.se n'iti: jn-
creasing levels of foz'ages in the r.at-i on"

5, Ðeh.vdrated cereal- grass mee,l-'¡¡a_s sup!îrior at all levels to
dehydra'ued el-falfa meal in. grorvíngda-ttening z:ations loáì;h res--pect to rate of gain, feed ef-ficiency end carcåss qr:_al i'by.

il" .lÞì:ydratecl cereal grass neal and dehl,-dz'ateo al-fa-Ifa nea]. were
compar.able 1n value in finishing rations at ler¡els ap to 2Q5
of the tota-l ration'¡¡ith resi¡ect to rate of gain, feed efficìencJ¡
and carcass qualiì;;r"

l" Deh-vdrated. cereal grass nreal was superior to cieh;rdra-ted al-falfa
meal with respect tc ra-te of ga.i-n, feed, efficiencJr¡ and carcass
quali-L¡r in al-l t¡'ia1s at the L¡O;" Ie-rel of inclusion"

ó" r','lhen eonparecì to the b¿-:rle¡r, oats, soy'icean oil raea-j- basal ration
in no cases did the incl-usion of dehydr"ated e-líei-fa mea.l oz" cie-
hyd::ated cèr'eel- grass uLeal- resr-ll-t in an inprovernent in rate of
ga.i.:: or feed effici-encr¡.

J. Gilts producecÌ carca-sses of higher quality'bhan did the ba-ruor"{s,

B" Carcass qualii¡r funprorrecì '¡¡ith ihe i-ncrea;:e i-n le'¡el of forages
ìtp to Z1ib of the total raij-on"
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FreeCon Squ.a::e So¡rare F V-alue

Tr"eatnient B "11*7O "d:31', { f
(o-

c -. rfi

Errr:r

1 "3510 "15fi
B "6028 .o75t

3I L"U427 "0\60

7 "59"1Èt

L"&

TotaI lr8 2.7\5j
+'+ Significant aL 1%



I2

Tabl-e 12. Ioin é.rea (Square inches)

J,BCDEFGI{]

^ ^aì = ^,j ¿"gs 1"25 3./rL 3"78 1"gt 1"\B 1"57 3"L! 1.55
7 "79 3 "9L 3 "26 t "9)', 2 "93 5 " 18 1"91 1"1t )_t "92
t 

-" 
t:" ':' i:1i : i,b TJl ':'o :

F L+"L3 5. os j .r2 L.?- )+"lt 1t.55 3"?_ 3 .r2 )+"16
lr" ro 5 . jo L.zB ,- j .7\ )+"27 t .98
3 "BL 3 "75 lL.2s l+.2c

l{ * äales
F - Fenales

.A,na1ysis of Varianee

,Source lÞgrees of Suin of I'fean Calcrrlated
Fyeedon Squares ,So¡:are F Value

Tþeatr:renì; B 7.55IO "\Lrl9 2"J6x

Sex t |.2%1 \"292, 2l-i. Eo*¿;

SxT B l.gtrs-l "21'23 1.!.0

Error jL 5"366t "U5!

?otai J+B 15" l¡.Bl

¿ç,5i gnifica-nt at 5"i" Level
a-;r.significant at !71 Le,¡e't



ÜILAPTE]ì 
'VTII

À?Ptri'JJ]LX IT
Iriil',it Cti Ef?jiPJi'mi,l1- II

Tabl-e 1" Rate of Gai n

.A B C D E F G H I J

i{ 1-"i2 L.35 1"U6 L"tl+ I.29 I,JB 1"28 L"22 l-"OO l-"18
L"7Lt 1,1.8 t.Lz 1"61 i"LB l"LLc L.Ltj I"A, L"LT
t"Lt9 !"71+ I.69 r-"óL L,tg L"æ - 1-"ri

F L,147 t,)tg l,lj3 7"67 L.?\ l-"1ù 1"01. L"ll-'. l-"01 L"22
L.]tj I"51 L1, L.29 I"36 L,1e l-"18 r"L,9 l.0B !"I2
L"55 I"32 1.1-1 1"lrl+ L.1a !"50 L"I7 t"Lj L"t-1 I"17

L.Lz r_"t_o !.27

ä - i.iales
F - Fernal es

Ana.Iysis of -i.¡'a::iance

Scurce Degrees of Su:n of l'Lean Calcula-tecl
Freedo¡n Squares Squ-are F \ial-ue

Tbeafunent 9

(ov 'l
&Jt

Tnteraction 9

l1T.rô? 4\)

L"zti.g

"a19)-r

" !o)'¿

"cl l)

¡ -l n"l-lLrT 7,9O',ç':ç

nzol , 2 D¿-

"OIBI 1"0+

. oUl+

Tota.l 58 2.0920

ìiìr Significan'u al L:/"



Tabte 2"

Á.

1trD
J-4 lt_L

L"]-t9
1"117
r"lÕ
1"55

&e_)j

ll

r"t5
l-" Li I
1.71+
1"1r9
tra

L"32

1"i-191¡-

1"lr-6
l"lra
r.69
1.il8
r.19
1. ll

L)'?

D

1']lr
1" 61
1..61¡
1.67
12C^
1"lrÀ

1" 50

iYean Râtes

E

L.?_g
1"lB
r"39
L"2Ly
L.36
L"10

3-'71+

of Ga.i.n

r
J

1"58
Lho
t.12
1"Lli
T"JB
1" 50

1,Ll:.

L. S" D" = "15h

tJ

1DR
1"Jr-5
1.0]-
l_" l¿J

t"u
1.12

f "20

H

L.22
1.15
L"55
l.5l+
L.\9
_'l-,1,

1"35

T

1,00
1" 01
1" 0B
L"13
t'10

l_.06

J

l-.18
1.17
lDD
:1" 12
1" 17
L.27

f"l-g

-lr
UI



l/'
llÐ o

Tabt e J, Sínipl-e ttt:tesitr on
fo:r" A]-fal fa and

Êlf-:r'l fq

l- "l.tô
I "l-¡z
a.6g
1"J+B

t.t5
l_.11
1.29
1.48
a.J9
!"211
1"16
!,to
1,28
a.L5
i-" 01
1.18
r.17
L":,2
1. O0

1.01
1.08
I lz

1.10

Ilean ll¿i,es of
CereeJ G::ass

Gain for
Treetirien't s

ûe::eal Grass

- -tL"JLt
j_,6r-

1" 6lr
r"67
lDo
1.,lû
T"1B
1"1-l0
1-"52
1'U-l
L.1t,
1"50
L.27
t"15
L"55
1.51
r.\e
I 'tz

1,1-8
1 1'7

I"22
r,t2
1 -17
1,27

Ca-lculated t = 1.96

t ^-- = 2"A2
L) /ho/t)



T,rbl-e lr,

Treatnent

1{

Treatnent

ti

'L-
.ilr!i.

Tnitial lr,;eights and Ða"ily Gai ns

BCD
X

OU

^/
l,o

76
L/-

57

ó0
5B
,\

7'ò
q2

ÔU

X

o_L

47
61

QL
fL)

59
Lr7

r.

51-,

5B
7o

ol-
/l()4
ql

trrì

o/
72

âo
/l-

(JU

¡

ï

o/
ó0
7o
II

zl ,

44
lrl

q'l

6l 
'

t9

L19

,l rQ

LP
l+2
z"?
)l

,o
tt
55

tro

6T
L)

)¡

r zl
J- " Í !-t.-

t.L9

r"\7
!)$
r"55

v
L"35
| "/Ló

- -lL" í4

L.t+J
!.i3

v
l-.116
L.\2
-t Act
¿øe)

r"1,8
178

1" t:r"

1¡

- =lL.)4
t-, ó1
.L "o¿l-

L"67
r.2g
r_"lI

1r

12a
1"L8
),. )>

L"2)4.

L.to

T¡I

,r

L;38
l -l'O
7 "52

1"IÈ.
124r-õro
L"50

f/

a ,'lc
L ¿c-O

'"!,
1.01
1,18
r":17
1" 12

v

1 D.)

LL'
'ì trr

- -tL"r+
.l-"49
r"r3

1"oo 7o
q8

l_"1 I
I 1q
t-¡¡

1"01 67 !"22
t-"08 67 7 "t2r"r3 77 L"LT
r_.1-o 6o I"27

I'l - i'iales
F - Feinel-es

x _ Ini.bi¿l ,¡¡ei gÌrts
:¡ - Ðeil-Y rate of gain



Tai:Ie $.

$ou,r'cc:

T::e a.trne nt

!la*

ïni,eraction

llrvor

DF

To-bal.

Tree.'tmen*, a.:nd error l1t)
diJf erence

c)

1

o

39

Änalysis of tovari¿nce

?x* x;'

Sex a..rlC. eïroï'
di-ff erence

7e1'-t.61[',L

ù+o.lt-1ç

5a2"j69L

eno(] ()1 ,/-?
Jv,/¿.G,4\Jl

Interacti-on ani, er:ror J-¡B

diff e::ence

-Oì()

a Õ7^^

6.3,3U5

A znç:-v6 ¡vLJ

-1 o o7.Â?

7786"6.iü

.l rO

7a.,17 ^5608

11]6"6';a6

2\¡

-r 2"rIo

"c19Lt

1Azì

,67',|'

16ü2.286r

21.,rbblo

2!"66c;(¡

uü

T2")rEZ

) 
^d)A

l-fl

26"6222

,êiiSj-€.ìrif íc:¡-:rt a-ì: Iif 1e"te7.

1"BBg.,+

il$ Calcul-ated
I üa.l.ue

"i5a6

.71-69

. B[07

r"æ.27
1 D j)1.

Jtr

o o()Ç)o

"I IQ'

Lr'l
cì

.6lilro
"o911-r

z())7
I

. )J 1.1 .i

EI
9

I l^')

¡-. nl ,',,

. Ol.Ol,L

E, Olli.r

-r-
aÐ



t^

Tabl e á" Shoi-r-l-cler. !'a-u

ABÛ"TJTI'GH:[,7

ii 1"9 !"9 !"6 r_. E L"7 _t_. 8 2 . 0 L,7 2 .1 L"-(
J."i 1-"Õ L") 1.6 r"7 L"6 t_"8 L"7 - 2 "a1"3 2"c ]_.7 2.1 !"9 1"3

F 1"8 L"g 2"0 7..7 L"5 !"6 r_.1 i"A L.6 Lt¡
1.,ó L.7 7."6 1. E L,7 t.1 L"5 L"7 !"7 1.Ir

- t--' t:'- t-t - t-o +'7 t-t' i ? t-t

ii -. I'íal-es
F - Fenia-les

åna.] I'si s of ',ar:i ance

Sbu-rce Degrees oí Surrr of i{ean Cal-culated
Freedo¡r -qq;ares Square F \raLue

tr€a'r,i:€ t:t 9

.S.a "¡

< -, ¡lì

-rjT.îof'

.LtlL "CIL.E

"228L "228L

"3265 .0163

15 L.1967 "0199

ô'l
" rL

Totai 5\ 2 " 08lrl+

-;r Significant a.t, jii



E- a\

TeþLe 7" Back Far

.Å,BCDEFGHIJ

ii "B L"2 '1 "O "9 -""0 .E L"2 "9 3-"2 l-.1
.7 "9 "9 "9 .8 "9 1.0 1.1 1.0

r-"1 I"c .9 l"L 1"0 .a,

F l-.1 1.0 1.0 "E "6 .B "7 1.0 "B 1.0

-' j Li i I 1; :i i ',; 3

li - i'ial es
F - l--en-ales

il."r'l rrcj-S Of VarianCe

solr.rce legrees of sum of i'lean ca,i cu"fated-
Fz'e ecio¡a ,Squa.r'es Squaz'e F r/a"lue

Treatrnent 9

c^., ìUUJ-

c., .¡ oÞLL-/

xrr"or 15

,c515 ,a017 0.15

"1095 "1095 12 "óB;r:ç

.25L8 "ct25l 1"05

.8550 "@L/4

Total 5Lr
- I ^^^l"/r2Ç5

;"x" Sig::ificant e.t I%



EA

Tabl-e 8. T,oin Fat

ABCDEFGHIJ

li L"2 l,Lr L"2 l-.2 l.t r-"1+ f-.,|+ L"j L"5 1"1+
r_" 0 !."2 1"!. 1-.5 l-"1 1"1 ]. L 1.Ir r" 6
1,2 7."2 I"2 t" 6 1."1 1".1r

F 1"1 1.1 l,h l,Jr. L"2 .9 l-.:l- L"5 1.L L.1
Lj 'l "o !,3 1,i+ 1"2 "B 1.0 1."2 }.h l,l

- ': ': ':t _ '_t !".?, '-' l.? ':
l{ - I{e-le s
F - Fesrales

Anal-¡rsis of il-eriance

Source Degrees of Srm of l{ean Calcul-a-ted
Freedorir Sauares Square F v'alu,e

Tr"eatment 9

Sex 1

SxT 9

Er.ror 35

.2\7' "o27L

.7ó08 .o2L7

2--Õ
, )2ro

"LT37

.0195

")-!37

]RD

J"2Ltl

L"2i

Tcia1 5Lt L.L,:I38

;t Signifi ce,nt e.X Jj[



ï--'t.:- '

Taì:le !. Loin .ê.rea (So¡az"e inches)

ABCÐEi1'{CHÏJ

r.i 1,65 2"98 
'"rt 

1.1ù 1"LL 3"r1 3"85 7,9C 1"91t' \.2C
l-'. oo 3 "s5 3.)-9 5.7o i "7t 1 .77 1"9o Jr."10 5"BL
1 "I7 1"'s3 3"56 1.1,). 1 '7a V "89

F 5.89 l'" ]s 7 "12 l+"oh 1"59 3 "95 Jr"2r 5.7¡6 )+.oy b.tg
tr "55 1r"26 3 "65 l+"zs 1"6!+ 5 "02 )+.ag 1")42 Lr"lL l+.il

: ,:r" b"-ne i:\, : i"6L th".ZZ r:o, 
i."rr\, 

t*tu

L{ - l{ales
F - Females

Á'na1¡r515 of Varj-a.nce

Source Þgrees of Éuru of l{ea.n Calcu.i-ated
i-reedoru Souares Sqira::e F i'alu-e

T?eatment 9 V "6IL7 .,|+cf, 1.60

Sex r 2 " ol-70 2"oL7o B"o5rQ'î

TxS 9 .000ó "0c01

Erroz' 35 8"7712 "25a7

Toial ,11 !il+æç

a6 -)r Signi-f icant af Yl level-



CA

AJJC]]}iFGHIJ

i'! bô 5ö 79 85 76 71- 6t gL 67 67

919?.80&889i-677!-7L
7a 72 æ. 

'\ 
s7 B'

FS6916689fu87817 65Blr
86 sT B3 eT BT 8b B0 8lr 77 7I

- :u 7u Y: 7-6 lt:o Kr e!

ilabie 10 " Carcass Score

i{ - äal-es
tr' - Fenal-es

Á'nal¡rsis of Va.iance

Sorr-::ce Degrees of Sum of }lean Calcrr.l-ai;ed
Freedom Scrua.res Sqrrare F Valu.e

Tbee.i¡nent 9 Ç6a ):,JJJ tCó.71-hB I"oz

sex 1 190.7931 190"791, 1"7,

SxT 9 60!"il¡01 67.2rT8 <1

Errrcr 35 1d+8.5111 loLt"252[

Total- 5l+ 5bo5"2ooo



-l

lable l-l-, Sj*r.'ple rtt:tesitl on Ce,rcass Score for
Cereal Grass and Alfal-fa Treatments

Alfalfa.

C¿lculated t = Z.LO+

L 
"gT5 

= 2"OZ

+e Significant at J"/" 1eve:-

Cereal- G¡ass

87
B6
O-u2
o¿
æ
B7
Uô

lo
7A
95
87
t4.

BJ-r

Õo
a1

7t
B5
BLr

71.
ol,
-/L!

67
7r

66
oo(JO

96
79
tio
72
7l+
ol
lo
ÕÕ

5b
83
ÕU

7t
-lo

61
o{
o>

72
Blr

67



l:Ç

Tab] e 12" Carcass length

ABCÐEFGHTJ

r'l 3,-1.9 29"0 1a"9 ,L"1 10"3 |c"o 29"2 3a"9 2,)"9 29"9
1L"L 3C.h to"o 3o"2 1I.6 12.0 2g"2 zg.t" ic"z
3o"B 1!"L 29"6 29,6 io.L JL"o

F 30"7 10.8 1a"3 
'2.2 

1r"o 72"1' 2g"g 3a.7 29"5 1o"g
32"o 12"0 1Õ"8 30"5 1a"L 72"3 7o"L 3L"6 1o,A 1L"r

_ ,:"0 r:"' t:., _ 12", ?z:z 7:.o i:,"; 3?"7

i'i - ifales
F - Feilal-e s

Anal¡r5;5 of Vari a.nce

Source legrees of .Su:n of tlean Calcul-ai;ed
F::eedo¡n So.u-ares So'nar"es F Va.lue

Treafuoent 9

Qa* 'l
uvÀ -L

(vT o-/

Err"or 15

tr"3\?o r"2602 Z"JB+?

2"gto6 2"9l06 5.97|

é.1+01rÀ- .71Ió L.Lt7

1?.1150 "hs9o

Tota1 5l+ 17 "7720

¿r Signr=ficanb at J/"



-/

Taj-.1e fJ . Simpl-e [i-testtr on Carcass Length for
Gereal Grass anri -tlfa]_fa- lbeatments

JJf alfa

10 "9

ït"t
70 -4
jCt "8
,L"L
30.8

29"6
tL"a
50"1
29.2
29.3
DCO

i0"!
29.9
3C"A
DOO
DoZ
to"LcoA
70"5

Cereal Grasse s

1L.1
jô"2
çc> /-
7.) )

10"5
71 tr

to.o
7DÔ.
-^ 

I

5O "tJ,
12"h
32.7
1C"2
30"9
2g "6
tL" t)

1c.7
5r.6
3L"o
29"9
30"2
30.9
3L"T
30"7

Ca]-culai;ed ^ ^-;;iT, = ¿"O_t-'

t ^^- = 2.70
.YY2

",t-;rSignificant âil l-Í',i level-



1Ë¡ ¡-Tir:l? Tï

å?îIi¡rll/. Iii-
ilàTA It.-, ËLPEP,]1Ítlr"iT III

Tabie l-, lì¿te oÍ Gai n

LBClEllGIifJ

1."21 L"2, l-.17 i.,js !.7e, I"';t-r \"ta l-. o1 \" jl-,, 1.50
"9lj !"'r1 l-"1-l- f "OC 1.ó5 1"3o L.ê,5 :l..-l-c L"r9 1."i1¿

"98 !"27 r-"lrj L"6' !.7L !"27 L"67 t"lÕ L"r) 1"70
"79 1"07 L"27 l.lrl-r l.LLó L"66 I"07 !.5)+ -L.2-6 L.L:.5

"93 1,28 1"L0 ï"Li t_.1i0 I.)L,j l.óh 1"118 t.lLo i_"LJ
1.2r- ].ts 1.lrc L"21 L"il t_.(.1 \"75 :ì-L.5 1"!6 1.rJ

f¡¿lrrsi-s oÍ i/ariance

Source Degrees of 5r¡.¡r of Þiean talcula-ted
Freedom ,Squares Squa::c,' !' Va-l-u,e

ïþe¿tment 9

Èrror tO

1.5811 "1760 J"JJ+r:+

l.5sLr8 "ojLT

Total- 99 1.1689

xr,r Significent aL Lii"



Taþl-e 2 
"

IL

1"21
,gL
.:7Õ

-/C)õt)

"91
t_.21

T = 1.01

B

L"25
L"t+t
t_.27
1. 07
1"2E
1" 1B

r"25

C

1"17
1"11
-ì 

- l'4
1"21
f "LO
-t^1"Lt-u

r"2g

ï{ea.n Ra.tes of Ga.in

D

1"rB
1,00
a.65
l.lrh
L"11
3."21

L.11

!

7.76

:t-"71
1,I¡ó
LL¡0
1 Z-l

1Ãtr

F

1. r'h
r.t6

l.i¡6
t"Ltj
r"61

r.!B

L, S. ll. = "208

1,50
r.6,
r.67
1" 07
1.6!
L"75

r.55

H:

1. B,
I .lC
r l-zr.1.)
1" 5l+
r. t+()

1.lló

I.Lr /

ï

1.51r
L"59
r,50
t-.2ó
't 

. Lr)

1"1¡i:

j'.ilb

J

1.50
r"1l+
1.70
t. "15
r.L7
i I:Z

:l-" 50

\¡t
(il



T.?ri e 7

Treatmenì; A

Initj-al iiei-ìhts and Dai.l3r Gaj-ns

BCÐE
:ty]/-yÏi;Txyl{}''

121+ L"zL ÌOC L"25 lOO l-.1? 104 L.1S 105 L"76
lOC "gu LzL L.L,j 9i'1"1-l- LOl l-"00 LOl 1-,o'
J2o "93 10c L.?-7 109 L")4J l-00 L"6, 102 L"7L
lÕ1 "79 r2B 1" 07 :l-ol L.zI 105 r-.ll+ l-oó I.l+6
Lú¿ "91 !L7 L"zB Ae l"Lo 110 L.r1 109 l"!0
lol+ 1"21 95 r-"r8 1-o1 l,ho Lol L"21 10h L"tL

TI'eatnent F GH]J
xyxyxyxyxJl

l-01 L.r\ loo !,5o rI7 I"85 102 1" 5h l-08 1"50
IoJ L"16 -l-l-B I"c5 lOO 1.l-O lolr. t"59 9i A,lLt
lol !"27 lr,t I"67 Lol L")ú LL5 1"50 Lrz 1.70
tol- L"& 98 1"oT \J,1 L"5!+ 119 L"26 !L': L"L5
l-12 t)15 loJ+ 1. dr 1oo 1.hB Lo6 l-"LO lOO L'L7
loi+ t "61 95 r"75 rL5 L"L6 100 1J16 110 r"51

x - Initia-'l- i'.¡eig;ht
;r - Daily rate of ga.in



- Table J-1"

Sou.::ce

Total

Treafunent

lIr::or.

Treatnient and error
difference

DF

,9

6r-)

2

]-3195"69

rJ9.o7

L5016"rB

Anal-ysis of Covaria.nce

^2
xv 1¡

Ãc)

5. 05c5

-.\.Lr9p.'ð
_t - _

Lt "rLLtt

I5L95.65

9 "L639

1 . lcl¡1-

1.5BÀ.8

5"O50'

l-rt Sig;nificant a.L Ii¡" level

1.]_b'ùg

IIF

.!-.5708

, 1.Iù

t "1670
)-,59æ

Ca-lculated
Ii Vahie

J,O

-t)?U
9

.or2l

177;:

O\
C)



u-l ¿

rl-l''i ¡ tr-L.1t- r'¿ ) ê

þ,'

Snr¡rna JÞgrees of
Freedom

-:v cltl

Square
CaIeula'¿ecl
F Valu.e

69

56
7q
ol,/+
76

ï

aa

t/
trz

ót_

Carca.ss Score

trF

Analysis of V¿¡i s¡:çs

Surn of
Soua-r-^eS

5

trâ.

77
76
57
65

t-a1 4t jí
6l+ B0 60
7c) q7 0t
88 66 h8
7Z AA ol
I -/ //L

70w66
ôô,j¿ o2 Õc

85 81 7'
71. 76 BB
ol , AÊ, Az/+s7 63

C\D

AD

6)4

o1
OU

Treatment

Error

9

\3

25LCI.il+e

7857 "9667

2æ..2_185

LP "7hJl4

L"5)+

?otal E.D Lolgj"LL1l



62"

TacJ-e 6.

.{

30 "7
lL"Lt
1L'Lt
10.r
7.^ l,

Ca.rcass Length
lì ir' þ'!: 'l

I¿v. t )L.4
ZÔtrDA4.
)rë ) ¿/ae

lLB ta"I
fi "L 7]""'
3L"2 2g.B
52 "1 28" B

29,! tc "2
3a"6 2g.B
2g "g 1c "BJ{:,8 10 "t29-.5 rc:1

cc,n z^D
a-2/êt

9a,   zaì n¿ro'r i\/ôL

1L"e iL.L
28" B 2c) "5t:"' ,T'',
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