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ABSTRÀCÎ

Á. stad¡¡ of de}rydrated forage pgqduct€ rþ pouLtrrf raùions

w
l{orval C¡ ïormg

A aørparaiive stu{¡r ras w¡dertaken to evaluate delydrated a}Palfa

loaf neel and deh¡nilrat'ed cereal grass neal 5n porJ.try ratLons¡ Tt¡ese ln-

vestigatlons rere deslgned to deternlne tbe rolatl.ve effect of these pro-

ducts on paletebilttyr grolrtÌ¡, feed converEion, nortaltùy, hatobåb1lity,

egg productLon and egg qualityr Ðlets containfng graded J.evels of alfaLfe

ând cer.eal grass were fed eeparately, conbi¡ed and inoorlporated lnto stand-

Errl ¡ratlo¡c for day old chicks and breedlng hensr one experùnent ras con-

ducted triùh turkey poultsr

Resujlts i¡dicate t'hat chl"cks sbored preference for eJ-fa-lf& oyer

eereal grass ¡¡he¡r these product's ¡rere offered separaÈe3.y f¡ee cbofce i:a

dr"¡r form, buù the¡r sho¡ved no preference ¡¡he¡r eaeh of the tlro forage neals

were l¡cluded separately at varLous leve1s Ln rationsr The LnclusLør ôf

al'falfa a¡rd ce¡eal gr¿ss ltp to the.5 per cent J.evel produced equivalent

growth rate ar¡d feed eonverefon Ln chicks to ùhat obtaír¡ed on the basal

ratLon devoLd of aLl forege prodocts¡ 4t leyels above 5 per cent there

ûeõ a progressLve dccLl¡e ln grorltb rate e¡rd a Jowerf.ng of feed efficieercy¡

AJ-tåough these conditfons rùef,e evldent for bstå forages, the alfa1:fe díets

oaused a aoro s€vere depressing effeet tha¡¡ thð eerêal grass raticnsr

Chiok norùall.t'y wes ¡ot influenced þ tbe tnclusion of either forage neal

up to the 2O per cent Leveh

Increasing LeveLe of elfaLfa in breeding retions improved hatebs.-

b1l:[ty whJJe sl$i].ar leveLs of cereal grass resulted f.a a depressíng



êffect oa hatchabllltyc the l¡cluslo¡ of cereaL grass lrr breeding ratloÈs

had a sfgnlfteantþ greater effect tf.a¡ alfalfa oB furtenÊ¿flrlng yolk eolorç

fug pmduetlon ras Eot effected bJ¡ the use of eLther forage ¡x'oduct in the

rationr .& separate etud¡r on the rate of, carotene destn¡ctid¡ i¡r these tro

forage neals ¡ras conducted¡ lte rate of earotene destnrctLon of thests two

forage neaLs ¡rere very slnl.lar although i¡ Â1'l eeaês the deùlydrated cereaL

graos nea^l tnttially eoûtelned eubstantf.alþ nore carotene than the detry-

drated alfalfa nealr
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INfRIIDT'ClION

P¡d.er ts the discover¡r of l':itan{¡s eÀd thelr f\¡¡ctíon ia ponltry

autritLon, fresh $¡eculenù pastr¡¡ê was regarded as befng indLepensabl.e for
profltable po¡J.try produetlon¡ ,As earþ as I9O5r Jaffa E)eke of the

rl¡¡gienfc valuetr thet fresh eucculent pasture proy5.ded for pouJ.tr,5rr The

J'rTortance pLaced oa fresh forage, b¡r practical pouJ.trly riã¡, ù¡ the past hae

n@I¡ beên elucLdated ¡+ith lnc¡:cael¡g lcrorledge of nutritiono foday it ls
ùr¡o¡n¡ that firesb. paeturo ie not onJ¡r a¡¡ exoell-ent souroe of vitad¡ a (caro-

tæe)r r{Uoflavln, vitanCa E, rrlts!¡ln K and nany oùher of the B-eerçlex

vltanins but also of prøtetns, nl,nerals snd ott¡er nutrients, Eone of ¡rhLcb

have not aa yet been ldentifùedo

The Lnoorlporation of drT forege producte iato pouJ.trg ratLons Ls

practfsed naful¡ as a pasture $tbstl.tute ¡she¡r fresh green forage is not

avatLabLec ft¡ls Ls of pr:lne Lnportaneo i¡r Western Car¡adå es frosh green

pasture ls ody aecessÍble to poultty frm lr to 6 næthe of the yearo Early

management pract5.oes proved the value of feedlng ground al.falfa h4y ùe pouL-

tqy durlng the r¡¡ter nonthsr Ae the porLtrg l¡&rstrlr gre¡û ead the de¡¡and

for a pasture subetLtute S.oereased, Er¡¡-cur€d a3.felfa nea3. appeared on the

nerketr fhf.e product rlas &êatl.oned i.a the poult4y tê:rt ¡üitten Ð r.tppl¡r-

eott (19f6)r Iù is of LÉterest to note that the producü.on of sun-Eured

alfaLfa ¡¡eaL l¡ the tfnLted Si:ates reached a pea.k of 573r7o} tons l¡r lglr5-L6r

Âs early as 1.930 proeessl-ng þ delryrelratlon began and, at presenü !l the

Ilnfted States, dehrdrated a].fa].fa leaf meal Ls the taai¡ forage produot usedr

In Car¡ada, dehydrated cereal grase and det5nilrated alfaLfa Leaf nea3. ere e¡.-

tensiveþ nsed es green .fèeil eubstitutes*

EoonæLcally Èhese t¡ro forege products are valued for their



-2-

?ÍtanLr¡ A activityo The lncorporatLon of them lnto pouJ.trjr rations l.e

based rnalnþ on their vita¡al¡ I (car.otene ) ribofLavin âr¡d vitereia K content¡

ldltì the íncreaslng coruaereial production of vitaml¡¡ A ar¡d riboflavi¡ the

üræôrÈance of delr¡drated al.falfa leaf rneal a¡rd delrJ¡d"atÊd eereal grass as

eonstitrlents of poultry ratÍons requires reappratsal-¡ It is irupori;ant to

ascerÈal¡ if a basis ed.sÈs cther than carotene eontent which Justifles a

pr{,ce differential bet¡reen the neals or ¡rhether the ¡nea1s could be used l,n-

terehengeably or combfu¡ed fur poùtry ratLons as is.the p¡:esenÈ practicea

trll¡il-s there af,e nan¡¡ pubS-Ístred reports on the value of ¡lfaLfa

rneaLs, tåere are fer¡ dealing ¡lith cereaL gr:ass lb pouJ.try rations¡ Tl¡1s re-

search ¡¡ork has been co¡ducted nainry fut ttre Ilnited Stat€so I¡ neLther Canada

nor the Uníted Staàes are ther€ reports deaLtng $(tensively ü-itÌt ttte coÍrpara-

tive feeding vaLue of del4¡drated aLfa|Lfa leaf neaL and deþilrated cereal grass¡

Thl.s corrparative study was undertaken to evaluete dehgr(irated atf-
alfa 1.eaf, ¡aea1 and deþdrated cereal grass* in poultrl¡ rations¡ Áa ette¡npt

nas made to îreasr¡re their effect on rate of grou.th, feed coaversion¡ palata-

biliff, hatchabfLíty, nortaLity, egg productf.on and êgg quaLltyr Ia addi-

tlon to the foregoing a separate sùudy of a che¡nic¿L nature was undertekea

to ascertain the rate of dest¡r¡ction of caroteRe i¡ these trro pro&rcts nhen

drXr stored under natural co¡ditLons¡

x Ttre products used in ailI tl¡e ex¡lerdments Ln this sùudy are sold coruner-

etaLþ trr Canada under the trade narae" Vf-ta4reens (delrydratæd aJ-fal.f¿

leaf rneal) and Vl-ta-Gras (dehydr.ated cereal. grass rneal.). The Vita-

Greens oonsisting of alfa].fa (Uealeago sativa) and Vita.4ras of orcha¡d

grass (Daotylis glonerata) ar¡d lte¡¡ Zeelar¡d r¡re gress (loltr¡n E¡o)o The

s¡a¡rufeoturer of these products states that ia tbelr delgrdration proeess

no eherrica-Ls or antl"oxi.dants are usedo
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RETìTãW ÛF TTTERATURE

Extensive researeh has bee¡ eondueted to deterr¡rl¡re Ûre va.Lue of

¿1falfa in pouLtry rations¡ There is a pauclty of l¡formatior¡ coneernLng

the use of cereal graesr Irr tieû of Èhis the literature rvil-l be dealt

¡rith unde¡ the folloring general. headfngs:

(.) ålfalfa neal ln chick ratlons

(t) A1.faffa neal l¡r J.a¡rl"ng rationa

(c) ¿ffaf¡a neaJ. l¡ tur.key gron¡¡g raü.ons

(¿) Cereal grass in pouJ.try retLons

(a) ALfatfa nga]. ln chLck rattons

An early reference to the use of alfalfa neall ras nacle þ liippfn-

6ott (191.6) fn ¡ùich wao stated, Ðurirrg the 1ast fer yeers fÍae1y ground

alfalfa tray has appeared on the narket as eLfelfa rneal, and if of good quatf-

ty is a good substitute for ¡¡heat bran ae tt is hígh Ln pmtefa, ash and

fat.rr T¡¡enty-three )¡ears Ia+,er Keonard and ldngle (1928) ¡eported that

the hest, eubstitute for green feed undoubted\r fs a hfgh qu.altty ln¡¡atr¡re

cut legune hey rhich na¡r be regarded as dried green feed¡

Tbe flret paper deaLiag raith the avaíLabillty of vLta¡¿l¡l Ä fro¡r¡

alfalfa neal ¡¡as by Ee¡rang and Titus (f93e)o They observed that the i¡-
clusion of sun-cured aLfal,fa leaf neal L¡r e chick ¡etion et the I0 per cent

leve]. dld not pr.ovide suffl-clent rrltanl¡¡ A to ¡ral¡tal¡ lLfe¡ paley (Lg38)

reporùed, on tl¡e other hs¡¡d, that a basal ration suppleunos¡ted ll"ltå onþ 3

per cent al-falfa l.eaf ¡aea1 provided ¡rnF1e vitanin A for chicksc More

rec6nÈ l{ork by BoUn g! et (L9I¡J) ar¡d Fa.rri-n and assocLates (Ighg)

Lndieated that ca¡otene supplied b¡f a$aIfa leaf neaL was an adequate gource

of vltanln Â. for growlng ohLcks*
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A number of r¡orkers have measured the value of ¿tfalfa ¡aeal i¡
chLok rations by deternriaing it^s effecÈ otr ?ête of growt¡¡ and feed eotwer-

slon coonèy et eL (19L8), Jensen (t9h?), and Heywang (L950) a]l. report-

ed that ae the leve1 of alfalfa meal r¡as l¡creased ll a chíck ratLon above

! per cent thêre was a gradual decrease in growöh rate €nd a lowerlng of

feed ef*Lcf.ency¡

Ge¡men and Coucn (f?5L) used t¡ro sarrples of dehydrated alfalfa,

one deslgnated es furbfbl.torv, the other non-LnhlbftorTo fhese ¡rere ¿n-

clì¡ded fa ol¡Lck rations at a 1O per eeÈlt ler¡el ¡¡Ltb and rlthout the Ant¡nal

Protein Factor¡ The lnlribftory sanrple depressed grorth wlttr and w:ithout

thê Ar¡fnÂa1 Proteln Factorr r¡hlLe ùhe non-lnhlbltorl¡ one produoed growth

depressLon only vhen the Antraal PfotelÃ Factor Bas êxclllded fron the ration¡

Koclras g! al (195I e) stated that fibre does not appear to be

the depressíng e€ent ln alfalfa leaf ¡neaL because¡ on equal feed Íntake, ùhe

tate of growth for ohlcks reeeLv'l þg a baeal ratLon. plus either 20 per cent

sun-oured or detqnilrated alfalfa ¡ras less than for ohlcks reeeivlag a basal-

ratl.on plus 20 per oenÈ nl ].'t runc It r¡as found that the additåon of L

per cent chol.esterol was effeatfve l¡ counterectl¡g glonth depresslon

effeotsr

Kodras (I9tl b) reportecl fìrrùher that alf¿lfa leaves caused a

greater depression l¡ chlck grorth than an equivaLont wêLght of ELfeüa

steng¡ Tt¡is substeniLated his contentfon that flbre is not the onl,v

gmirth depresslng fector fn alfalfa ¡aeaL¡

Lepkovsþ and assoclates (195O) obse¡ved tbet the gronth depress-

f:rg effeats of al.falfa ¡neal ¡¡e¡e trot eltered þ dtff,erent dryiag tenaperatures

and perf.odo of storege. The follor5rrg r¡ere their concLuslons:
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(1) DeSrated aLfaì.fa conÈalns a Eabetence or subsùances pro-

babþ organLc l¡ nature rchich depresses gro-wth fn cbicksr

(2J Sborage of alfalfa ¡reaL d room tenperaturee or ln eold et

160 l. has ltttl.e effeet on thê glrortb depressl¡g substsnee

of ¿lfalfa ueailc

(3) The gronùÌr de¡rressant ls apparenùIy stable to err sti¡g

mett¡ods of FrepeJd.Ì¡g ¿¡lfal'fa neal ed to autoclavlrg fi
leutra1r alkeltne or acLd nediunr

(b) the depreseLng agent can be rmoved fron ¿Ifalfa þ repeat-

ed extraction rrith bot raterc

(5) Vitusfns of the B-co!ûplex i¡ tÌ¡e anount fed had Do effect

l¡ cou¡teract:1ng the depresstng agentr

lñ.þus and tta¿een (t951+) conducÈed æ i¡te¡rsive stuff uslag 10O

differer¡t sæpLes of alfalfa ¡¡eal to detemlae the inhibtttng eff.ect on

eblck gñrrtb. ltheùr the alfal.fa sar4ÍLes íere lr¡cor?o¡ated l¡ the ration

at the 10 per ceat ).eve1¡ epprod.uat€lJr oae f,lfth of them depressed e¿rlg

g¡ort'h, @e t'hird e*lbtted roderete dqrression and one hal.f shored rc a¡¡-

precLable effectr fhey coacluded that the l¡ÌribltLon ûas not due to

flbre g sê nor rea tt related to asÌ¡ constd.tuentso

Peterson (fp5O a) obtal¡ed e grorÉh depressLon ia ehicks b5¡ feed-

iag theun ¡¡n aqueous exè¡act of alfaua neal. lhe strong foâtltl ng proper-

tl.es of this frectlon sr¡ggested sapon5ls as the grortÀ depressl ng agerrtc

Ia a l¿ter stu{r Peterso! (1950 b) fou¡t¿l that t}¡e depressl.on of growttr

caused þ the Lnclusion of 2O per ceût dehdrated al:falfa J'eaf ¡¡ea). ù¡ a

ebick ratl.on wâs no¡e conpleteìy countæracted t¡be¡r a conbl¡aùton of l¡ per

cent cotton seed oL3. eÌ¡d t per cent cholestercl was added to the diet tha¡r

rlre¡r cholesteroL ¡ras used elone as tbe cor:nteraetLng age¡¡t. EeSnrang and
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Bfrd (1951¡), fo .owtng Petersonrs (1950) $ork, fed saponfn €xtract f¡on

al.falfa tø day-e1¿ etrLcke e Their resuLts shoned that the saponin in
alfalfa retalded growüh and feed consumptf.oa, and f,educêd effícleacy of

feed ut-iLizatLo!¡r îl¡e lor¡est Level_ at rhich there ¡qas a¡r u¡nistakable

l¡l¡-ibition of groivth ues at the O.2O per cent level, Tbis a¡rount o!
saponLlr extract uas equivaLent to th¿t cont¡ibl¡ted by feediag 2! per cent

of thLs partiaular alfalfao

So¡ne wo¡kers have found that the fnolusion of dehyilrated alfaLfa

leaf neal in purified and seæi-purified baea]- ratl-ons stl¡rurLated gror,rbh ln
chLcks¡ Scotù (1952) tested the difference betr¡eea sun-cured aad deþ-
drated aLfaLfa leaf ¡aeal by addirrg these ì ¡gredients to a purlfied basal

ratLo¡ at the I per cent 1eveJ., repLacing an equivar enù åÍ¡ount of cereJosea

The results shor¡ed tl¡at wÍth the sfx sampJ.es tested both types of alfajlfa
neal gave signtflea:rtJ¡ irryrcved growth over the besal diet and thåt tt¡e

sun-cured neal- exhlbLted growth promotlng properòies superlor to those of
the del¡¡drated nealc

itransen et a1 (1953) ccncurred r¡iür Scoùt (fS5¡) 
"nA 

postulated

that both debydrated and sun-cured aLfalfa üeal cont,er," a factor, probabþ

unidenti"fied, that i.arproves chick gr"on'th end that sun-cured ¡nèajl Le a bet-
ter source of the factor thar¡ deh¡drated 1eaf neal.

Tlavlch et aL (1953) rekted the grorLh sti:a¡rlation l¡ chicks to

u¡¡k¡ro¡sn groirth factore l¡ t?¡e deÌSaclrated alfa-Lfa leaf mealo Greatest

stinulatl"on ¡¡as observed ¡¡hea the chicks ¡¡ere herd oa a vitanl¡ a depleted

dLet prlor to the t€stc

Àckereon g! g (1gf) found no depressf.on of grou$r uslng 2¡ 3¡

lb 5s 6, g, !O, 12 and 1! per eent deÌrynJrated alfaJ.fa l.eaf ¡p a} la htgh

com ehLck rationsr The rations were fed j.n peJ.Let forqt to chicks in
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l¡tivl.dual oages, eacb chick beirg ?11 otted 92O gransr It ¡ras found

that the lots receivLng alfalfe atê nore readi3¡r +åan the lsts rÍthout
the alfalfa a¡d consl'lceal ¿¡6 ¡1r stted anor¡nt 3 to 6 deyst earLier¡ the

peLLeted feed ¡ras qulte readll¡r accepted even r¡hen it eontalaed up to 15

par cenÉ of aLfalta¿

(b) Àualfa nqe - :!q*,1_q[!!g,qattqns

ûæ of tl¡e earlLesô þvesülgatLons tb dete¡sj¡e ÈÌ¡e effect of
gneen feed substitr¡tes on egg production and hatchebiLity was co¡ductÆd

by Stuart (L929). Various substitntes .were tested tncLudtrig aLfalfa

leaves, elfalfa neel e¡td sprouted oaLsr It ¡¡as found that alfalfa neal

fed henË ¡úere the third highest in egg pmduction whereas ia Lncubation

studies ttre eggs fæm such hens gave the highest hatchabilLtyr

äeylra¡rg (1933) tested s¡rn-cured aafalfa Leaf neorr sxut-e.rrred

a.ì.fal.fa Íæa1 end alfalf¿ hay as green feed substltuÈes for la¡rers and

found l¡ hatchablllty sttrdies that the group receivturg ùhe alfalfa leaf
neal produced a mÛch greater percentage of haÈchable eggs than the group

reeeiving a slmLlar a¡dount of alfal.fa raeal. The alfe¡jlfa hagr proved to

be. a¡r unrelLable substitutec

$estLer md asscciates (fg36)r lúmt and easociåtes (tg39)r ar¡d

Bethke et el (19b6) stated thaå thefe is a factor or factors l¡ alf¿Lfa

leaf neal otlrêr than rlboflarrln which appears to l¡4grove tbe hatchabiltty

of eggs fron hens recêivlng the neal.

fieyrang (L95O) foüld that !¡ber¡ dehydrated alfaLfa mea3. ¡ras in-
cruded above Èhe I per cent 1€ve1 and sun-cured alfaLfa meal ¡¡as included

above the 10 per cent leveL tåere !.e,8 a decfease ia egg productåon I¡
ånoÉher Èest he fed dehydrated alfalfa ¡aeal at L0¡ t5r 20 ar¡d 25 per cent

LeveLs a¡rd observed that as the ånoürt of alfalfa neaL !ra,s fncreesed egg
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proùrcti.on decreased¡ Horù6ver, t?re average to-r,aL feed conc r¡nptl,on rùe8

ebout the sane l:a aLl, groupso

itenseo and r¡orkere (19t2) conducted prodlctLon tests ntth IapÍ:rg

pullets fed diets contairal.ng leveLs of alfaLfe neal var¡rìag fror¿ 2¿5 to

29"O pet cent l¡ boÈh nash and pellet fo:mo ALI gmups fecl pellets nad,c

subsfantia"l gains irr body weight during the experf:rrent and all ttre groups

fed nash except the one at the 2a! per cent a.Lfalfa ler¡e1 lost neight lrr

dLrect proportt on to ù?tc enol¡nt of a1:fe^Lfa naaL lncluded in the dietc

TotaL feed coinsumption Lnc¡eased ln tlre pelJ.eted dfets as the Level of
eLfaLfa lncreased¡ t{o sf.gn:ificant diffeeence ln egg production or egg

rmight rras evLdeat anong the varl"ous treaüE€nÈs¡ 3n i¡¡erease in egg yolk

colof, ¡ùes noted ¡rith the hfgher levels of alfaLfar

Jacobs and essociates (1953) coEduated a productloD ar¡d hato!¡a-

bltlùy test ¡rlth l{hJ.ta Leghorn pulLote reEred l¡ indivtdua} ca.gÞs on raie-

ed screen floorsr The ratlon used ¡¡as e cor[-soybea¡r basal dlet ¡¡:ith

al-fa].fe tncluded at the 5 pêr cent level and the diet fo¡ùifLed Trtth 50

nicr"ograms of {2 ner kllog¡am, Thê hetchabiLity results l.ere:

Baea1 ratfü (ao alfalfa aor \gJ fr59 per cEnt

Basel ratlo¡ + VíÈa¡nln Bfa

Basal ratLor¡ + Vita¡nl¿ 4.a and

lP¡I|¡ per cent

68¡8! per cent

alfrl.fa ¡¡ea,I

Âlfe1fa neel elø¡e dld noù Lnprove hatohablÌf.ty but Lr¿ cor¡bl¡a-

tLo¡ vltanl¡ Bl¿ d alfalfa leaf ¡rea.l. dtd, whlch suggèsts a re3.etíonahlp

betr¡een vitmln h2 end alfalfa l"eaf neaì c Jeeobs et gþ 5rr contrasü to

Ayale (1951), did not detect an¡¡ rtÈa¡rùr 812 activtty in alfalfa Leaf ¡ueal

aa ther€ r¡as arl lncreaee l¡ the ¡n¡mber of emhr¡ros shorrJ.ng vitenl¡ fr2 de-

fleLeacy syr¡ptoms when del4rdrated alfalfa Leaf meal ¡¡as added ùo ths rationr
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& the other hend there ¡ras an Lr¡crease in tl¡e vtta¡çi¡r \, conte*È of the

eggs nhen 4.2 ræ added to the dLet6

Cravens ead associetes (19b2) aor¡ducted a serles of erperlaents
to detenninE the effeet of alfaLfa leaf nea-1 a¡d dried cereal glass on egg

production and haùchabilityr Gereal graso ¡¡ag fed at a 2.i per cent 3.eve1

end alfatfa ras inchrded et levele of o¿J, 2.5, SoO and I0 per eenù¡ It
ras observed that r¡ egg production there raE verr llùtr.e differencê betnee¡a

the aLfal'fa fed anc cerear. graos fed heno h¡t l¡¡ h¿tehabiltty the erf¿lfa
dieto proved snperlorr r¡ further teste the mârg€üese a¡rd nrboflravfur

levi¡l!¡ of the diets r¡e¡e inc¡eased but these lngredlente had Eo additlonal

effect on hatahabillty¡ rt ¡¡as conel¡dsd thet ¡a*,ions co'rpoaed Largeþ

of graias, gral¡ ÞJr-Irroducts, aínerars end ftsb, oü ¡rere defrcr.e¡tÈ r¡ eone

feetor or faotors supplled by al.f,alfa leaf neal añd to a lesser extenù by

cereal grass. flrese workers suggest that at least z per @ent alfalfa Loaf

¡neal 1e esseatl.el f,or ne¡d.m¡a hêtcÌ¡abtJ.lty¡

(c) Älfalfa qea]. l¡ turker raèlo¡q

A außber of rror.kare have favestlgated the value of i-aoLudfng do-

bydrated alfalfa leaf neal la turtcey r¿Èioræ¡ ¡f¿er (L9l+9) suggested that

etartlng nashes for poults shonld coatain I5 to 18 per cent by rcight of

alfalfa moa]. for be¡t resultsr In growing r¡ashee there ras ao dl,fference

fui ttnaL grorrth relght and flnlshfng conditions of turkoys r¡lren alfalfa

aea.L ras i¡cluded at var¡r5ng l"evel-s from ! to lr0 per eento

Usfrtg a rifu(üure of equal parts of deb¡nlrated ¿lfa1fa l.e¿f nea1

and deb¡¡drated cerea.l grass, Sliager É gl (19h9) ¡eported no sLgnifieant

depressíon of growüh la turkey poults fed this nixture at J.evels of 10,

L5 and 2O per cent in both pelleled and uapelleted fo¡rtu ÍÌrey found

greater dl.fferences beù¡reen the peilleted and uapeLLeÈed nashes t'han
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bet¡¡een the l-eveLs of de\ytheted products f6dÒ

Ger.laa¡r aad Coueb (19t0) sbtained detrlmeatal reBu].ts oa grorcth

¡rhea I per c6nt and 20 per cênt dehrdrated atfe-lfe ].eaf rneel rep].aced

gtound graln and grai.n products fn a poult rationo Ttre ineorparation of

these two Levcls l¡ poult rations deoreased growbh respectlveþ þ 18 and

J6 per eent¡

Oraper (f95e) sho¡red th¿t the lnelusion ln a poult starber ratlon

of alfalfa neal ln varylng ].eveLs frÚ¿ LO lo 22 per cent geve o@pareble

g¡lne and feed ef*lciencLesr .ALfaLfa et lêve].s l¡ exoess of 2l per aent

deftnttely depressed the reLght and effllcfeney of gaf.nc Morbaltty nas

not effected t¡ a¡ry of the lotsr
(d) Ðelutrated cereel_g¡ggg :t¡q lellltqr ratlong

Laragaæ and aseoci.atee (fp¡8) observed tl¡at orcharrl grass conÉ

taj¡ed four tlmes as mrch nar¡geness aa ðÍd alfajlfa nealr A. per.osie produc-

furg ratLoã ¡yas used !êptaclng I per cent allalfa ¡neaL ¡rfth cereaì. grassr

The¡r f,ound that the latter pnoved as efflclent lrl preventing perosis as

nanganese saì.tr Cravens end ¡corkers (191¡1) found that L per cer¡t drl.ed

cereal. grass or 2 per cent aLfalfa neaJ- supplted Eufflcieat vita¡rln K l¡ a

breeding ratlon for beas to nal¡taùr norlmal bLood cJ.otting tl¡e of cley-olil

chLcksr ltf.e suggests that cereal gr:ass contaÍnr a hlgher oontent of thiE

vltarol¡ tha¡r does ef.falfa ¡aeaLr

Iflth referæee to the value of cereal graøs ü startlng ratLong

Sllnger É gI (19\9) stated that urrpubLlshed results frm their departneat

l¡dLcate tlrat oae pou-nd of deþrrùrated cereal grass cen replaee tro pounds

of deþ¡nilrated alîal.fa neaL ln practical pouJ.try sts:rting rations ar¡d that

a ml"x¿ure of the tlro suppÌênêats givee superlor lesuLts the¡l eLther one

aLone¡ Eansen gþ gl (f953) found that cbick grorrbh ras LeEs on ! per cent
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dehydrated cereaL (oat) gress than oE 5 per ceat forage Juic€ concantrate¡

fhese rorkers posüuLated tbat dehydratlon destr:ô¡rc the grorbh acÈlvity of

t'læ eereal grass.

Saott' and eo-¡Íorkera (l9lr8) Eubstffuted 6.Irer ceut rCerogiras n

for en equåI rcLght of red dog flo¡¡r and fo-¿rcl no siedficant difference

fn. grort'h rate l¡ conparison n:ith that produeed by the higb enerry basal..

ratLor¡¡ Scott (1951 a) observed tlrat the additLon of I per cent oat grasc

fo a poult sta¡ter retion resultod ln no Lncrease ln growtb of, turkey pouLta

up to four weelcs of ager ùr the other haad ùh€ fncLusion of ! per cent

alfalfa Juf.ce or grass julce resuLted in a rnarked gaia ln welght, of tbe

turkey poults¡ ft was eoncl"uded that the unk¡ro¡¡n faotor vas not etable

rurder the eonditions used for tlre dehydration of -the gnassc lJs5.ng a corn-

so5rbean bese]. ¡ùith and ultbout aureoqrcùr, Scott and assoeiates (1951 b)

found no sigrriftcant difference i:r grorth rate jJo turkey poults over the

bas¿L raùLon rhea deÐrJrated alfal.fs leaf ¡aeal and deþdrated cereal (rye)

grass rere l¡cluded at the 5 per cent levelr
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A¡ Al-f-elfa neal _q441 gereal grass in chick ratlo¡q

Eæcerinmt r - P.l"t3þ[|!L-g$Êlg

. crehglî (1932) fn his elassÍc studles corlceretl-ng the abili.ty of

Ghl.ckens to bal-a¡¡ce thelr own ratlons ¡rhen given free access to separate

feed ingredients shoned that eLfalfa meal ¡vas the least' consumed ¡rlth the

sole exceptLon of sodtu¡a cHlorLde+ ltrese fi.rtdlngs suggest that tbe al.fal.fa

neaL offcred ¡ras el.ther not palatable or that the bi¡ds hsd 1ttt1e pþsio-

loglcal. need for alfalfao Dove (1935) stated that chicks showed a strong

dislike for alfaLfa leaf meal. Large nunbers of chlcks were exf¡osed to a

ride varíety of feed sÈuffs incLuding alfalfa Leaf ¡¡eaLo Over a perlod of

L1 reelcs no alfalf¿ Leaf neal Fas congumede

Erperfuient I ¡¡as conducted to conpare the palatabilfty of de-

fodrated alfa].fa leaf neel and dehrydrated cereaL graasr . T}æse d4¡ forage

meaLe ¡úore offered to ehicks free choLce a¡d constiÈuted theÍr onLy sowce

of vitanj¡ A¡

The e:rperJraenÈ was perfornred ulth L6O tr{hfte f,eghorrr chLcks of

¡¡-Lxed sexo fhese rere i:odivfduaLþ wing-bandedr çeighed and randou.ly dis-

trtbuted at hatchfurg tùne l¡¡tc B equa-l. totso Each lot was pLaoed fa a

separate oonpartùaent of an eLectricsf.ly heeted batterï¡ brooder. Fou¡ of

the Loüs were subJeoted Èo four different dietary treatme¡¡tsr Each treat-

neüt, ¡ùaE replieated oncer

ltre basal ratfon (see labl-e I) oo¡rfo¡r¿ed to the 1950 reconnendâ.ì

tlo¡s of the NatlonaL Reseerch Couneilr s l&rtrient ål1-o¡¡anee for poì¡lt$rn

x Becdfirênded Nutdeùt Allowances for Por].tryr Issned þ ttre lüationa]- Be*
search Council, 21Ol Constitutlon Avem:e Nol'I., Washingtnn 25t D.C¡ L9t0t
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ConposLtion of Basal Diet ueed.l¡ kperimeqt I

f.0,stE 1

I¡eredieat6

triheat

Oat-groats

Soybean o11 meal ([fÍ pmtel¡)

lleat neel (5Oø protel4)

îfsh ¡ne¿L (65Í protel¡)

ELlk Porder

S:aIt, (iodtzed)

T.i qestone

I+9"L2

2\"û

18*0o

5.*
lco0

L.oo

0.50

O.BB

ms,/1oo lbs.

g.

2L.O2

l¿.17

2r73

r.01

At72

Manganese sulphatê I()¡OO

Cholfne chloride 2l¡rOO

itiboflavin preùd-x* lþOO

Dry vfte¡rLn Ð3r$* 3.ZO

Dr.jr vita¡dÌ¡ A**'ê h0.0O

Vilant¡ h.e d a¿tlbiotie supplerænt**xn 25100

CaÌculated Ínalpts

Probel¡l

faÈ

eibre

Cal-clun

Fhosphomus

*

lê$
*tF *
***r3

Riboflavtn preniL - 1 ozr of preci: conÈ¡ins 3. gram of
¡>ure riboflavfn

Dry vitanla D1 - lLrOOorOOO unLts per pouad
Dr'5r vitarn5a Â- - 5róOO lf;U". p* påuo¿'
Vita¡úl 4_Z *d antlbiotic supplemeat - J ngso 6f ¡di,¡mi ¡ gro

and 4 gns. of pr.ocaf.ne penicillia per po-ünd.
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l,[lth the vitflLì-n À al-lo$ance bei-ng net by use of dry vitar-Ín Ar

Treat¡nent A - basail ration

lreatrnenè B - basal rêtion devoid of vitamin Á but the ollicks

nere permitted ff,ee choice of de\ydrated al-falfa

]-eaf mealo'*

Treatnent G - basaL ration clevoid of uita¡nia .4. but the chicks

were parnitted free choice of dehydrated cereal

$IaSSo*

Treatment D - basal- ration devoid of vitani-r¡ A but the chicks

were permÍtted free choice of both alfaLfa and

cereal grassr

Ils the case of treatnents B, C and D separate feed troughs con-

taLned the basal ration, the al.fal.fa aþd the cereail grass. The troughs

l¡ere rotated weekLy to precLude habtt forül:rg tendencies that night deçelop

due to the location of the feeders. At the terninatlon of the experinent

the amouot of each of basaL ration, alfa-Lfa and cereal grass consurned on

each tfeatùaent.r¡as dete:mined"

kperiment II - PalatabÍlLty studies erbended

fuperl¡¿ent II r¡as conduoted to obta-in l¡forrnation on the Telative

palatabil-ity of alfal-fa arìd cereal grass when these two f.ngredients ar.e i.tr-

corporated at increesing levels Lnto the basal" chick starter used in k-
periment fr

&¡e hundred Rhode Island Red day-o3.d nal-e chicks were distribut-

ed at ra¡dom l¡lt¡ two Lots of 5O chicks each' Al-1 the chicks were floor

x Hereafter referred to as alfalfa and cereal" grasso These products con-
tained by analysís a nj-nimun of æ per cent protein and 2L and 33 nil-l-i-
grams carotene per 100 grams reFpectivel-yr.
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Itagredients

I'lÌ¡eat
Oat gloate
$oybean ol.1 neaL
Meat neal (5ol protein)
Fieh neal (65É p¡otefn)
ivlllk powder
SaLt (todtzed)
Li¡aestons
Delgrde alfalfa Ieaf, neal
Deþd. cereal grass

lllanganese suLpÌ¡ate
ChoLlr¡a clilorlde
R:i.boflavl¡ pren$r*

ConposLtlon of ÐLets used 1n Ã¡æerLment lI
lreatmer¡tß

¿.

fr

I+9.I2
2,¡00
18.00
5.to
1.ffi
110o
o.5o
oju

Dry vltarnfu Ð1+x
DrY vltslnl n {'æÈn
Vitênin 4a and sntiblotLc

ErrÞFr,w

B

Itg.6z
2lr.oo
1?e5O
5.90
110O
LO0
0.50
O.BB
L.0O

Calculated Ana\¡s1ø ß E_ É_ % ø_h¡otetr: 2L.o2 20.98 Zo*97 &.7],+ 2o.TllFat lr.tr? 3.ùiL 3.'l& 3.32 3.1¿Flbre 2.73 2.86 2.85 3,35 3.28Calolun L.OL LOO ].obù 1.1O L.OLFhogphorous Qel2 O.72 Ot?2 Oc73 O.'1,

* Aiboflavln premJx * f. oz¡ of prernix contalns ]..grarn of pure rlboflavln
*l+ Dry vltaraln D1 - 111000¡000 unl-ts per poürd
*+Ê* DrTr vltanfn A" - 51000 I¡Uo per por¡nd
*vét* Vltanln BU and a¡¡tlblotic sl¡Iæ. - cortaltu¡ 3 ng. vltr BlZ p.¡r lb. a¡¡d l+ g¡rsr

pstlclllLn per lbr

c

gn5. PeI
1O0 lbsr
l0r0o
2l¡.O0
l¡OO
3"2O

h0.00
2t.æ

I+8.62 I+6.62
2lr.oo 2l¡¡00
17,5a L5..5o
5.5o 5.9o
L¡(l0 1.0O
lt@ l.ffiorSo o.to
0.BB 0.88

5'oo
1.C€

D

$[3r Pe!î
IOO lbs¡
10¡00
2lr.OO
l.l.oo
3t2O

20.00
25.00

E

gn€o per 8n8o Þer gms. per gn$. per gm9o per
1OO lbsc lOO lboe 100 Lbs. 100 lbs¡ 10O 1bE"

l$.62 bl!.6o Iùo2O
2l¿.@ 2l¡.O0 2lrr00
L5.5O 13.00 l3rOO5.5o 5,5o 5,5o
L¡00 1¡00 L00
1.00 1o00 1.@
0.50 0.50 0190orSB ocho o"8o

10.00
5.00 IO.OO

10,00 L0.00 10.00
2l¿.00 2l+r00 2lh00l+.@ h.oo lr.oo
3.N 3.2O 3.20

20.00
25.ñ 29t.OO 25.OO

F (l

10.00 10.0o
2lrr00 21lr00
l+.00 Ir0O
3.2O 3.2O

29.ffi zt.AO

l/

F
¡

l:l

dt dtPþñsz ñstlþ16 lk3h
3.98 3.85
LO3 1.08a,75 0.76

of procefne
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broodecl ùr 2 pens of equaL sfze throughoui the 6 week erÐerlllental periodç

Seve'n dl,fferent treat¡ne¡ts r¡ere testede Treetn€nt, Â consl-sted

of tl¡e basal ratíon alonee Treatnents B, C, D, E, F and G consisÈed of

the basaL ration c"ith alfal.fa e¡d cerêeL grass respectiveþ being incor-

porated Ínto the basal- ratLon at the t¡ !, and 1O per cent leveLs (see TabLe

2). The alfal-fa and o6real- grass were Íucorf¡orated i:rto the basal ration

at the ex¡:ense of ground wheat a.rld ground oat groats l.a such proporblonõ and

anonnts t'l¡at ¡¡ou1d bala¡¡ee the proteln ln a1l- dlets at the 2O per eent, leveJ.¡

fhe vLta¡¡l¡ Á level supplied by carotene ln the alfal-fa artd oereal grafrs nâs

cal.ct .ated and dr1¡ vitaørln A uas added i¡ eufficie¡rù erßou¡t to eâch treet-

rnent to naintal¡ a coãstant LeveL of vftand¡ Á l¡r each of the ratLonso

Thus each Lot of chicks was given access to the seven treaturenùs

by plaeing eaeh ratlon ln a eeparate f,eed ùroughr the troughs ¡¡ere so

posLtLoned that the chicks had free and equa3- access to any feed they de-

sirede The troughrà r¡ere rotated eysternatieall¡r each ¡¡eek to obvLate habLt

foming tendencieE that raight occuro At the ter.nl¡¡ation of the experJ:nant

the quantity of each ration eonsuned was ascertaf.ned¡

Enoeri¡uEr!_-fiI - Gm¡¡tb a¡¡d feed -effic:þna¡r stu4&e

Fol-Loutng the palatabllity studies a series of ex¡lerfments were

undortaken to dete¡r¡l.ae if differences e¡dst bet¡¡een e].fa].fa e¡¡d eerea].

gfass rdth respect to thel¡ abillty to proû¡ote rapld end econo¡¡ica1 gro¡¡ths

For:¡ hundred and forty Whlte Leghorn day-old chicks of nLxed se¡

rere di.stributed at r."andom lnbo 22 equal Lots rhich $ere subJected to eLeve¡l

dLfferent replioated treat¡îênts. AL1 the chùcks were ¡eared la battertrr

brooders to 5 ¡reeks cf age, w:ith feed and water befng supplied g{ Ltbttr!il.

ft¡e chicks rere ueighed and ¡*ing-ba¡rded individualþ when hatahed and
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Ingredtent^s

triheat
Oat-groets
Soybean 0ù1 l{ea1

(þl protef-n)
Seat neel (5ol pr"otel-a)
fish nea]. (65f, prcbeln)
ü1.1k powder
Sal.t (todløed)
T.{1'l e3tone
De\Yd. a3.fal.fa leaf neal
Delgndr cereal grass

Þfaaganese sulphate
OhoLtne cbLordde
BiboflLavi¡ prertlrÉ

-t?-

Cenposl.tioa of Diets used l¡ F'E)e¡fuãrt Iff
TæetqeE-ts

ÐEB

fl
Á

lig.12
2l¡.0o
18rOO

l0r0O
2lhO0
¡¡"O0
3.2O

1r0.00
25o@

ZIeO2
¡¿.1?
2.73
1.Ol
oc72

l¡8'6e
2L¡.oo
L7.5A

5.þ
L00
1.ClO
0oþ
0.88

T'

10.00
2ü.00
l¡.oo
3.24

2O+@
25"oo

2ø498
3"þ
2.86
1"00
O.?2

lß.62
2h.00
t7"to

5"þ
1000
1.OO
o"50
O.BB

L.0O

loroo
21r.00
h.0O
3"20

20s00
25.æ

20.97
3.1+2
2"85
1.lt¡
oë72

l¿ßl.62
2l+.oo
L5¡fu

5.5o
1..0O
1o00
o.50
o.885j'

l,6|,62
2b.00
a5c50

5.þ
L0o
1.00
ocSa
o.88

5"OO

lo.o0
2l+.oo
Ilr0o
3t2O

2t"OA

20ç7b
3.ù1
3.28
L"Oli
o"?9

5.5o
1"O0
1.00
o.50
o.h0

'Y

l¡l¡c20
2l¡.oo
13¡@

10.o0
2L.00
li.OO
3t20

25'OO

æ.53
l¡;¡!
3.85
1.08
O,76

3?pB0
2¡¡.00
15r00

5.tO
1.@
Ì.00
0.50
0r20

19.0O

2!.@
3.ll3
5"2a
1102
o.76

37o5o
2lboO
15.00

5,5o
1¡00
L.0O
0nF
0.50

15.OO

r¿c
í

TEG3'

lù.60
2¡¿.00
13.0o

5.5o
1.00
1.ffi
ø"50
o.8B

5.5o
1û0O
1¡00
0,50
o.80

10¡oo

10"00 10.00
2l+oo0 2h.0o
h.oo l¿.oo
3¡2O 3.2O

25"AO 25.OA

3l¡.00 33.8021j.00 ZI¡OO
1¡.00 1lr.OO

5,50 5.þ
1.O0 r,@
1c00 1.oo
0o5O 0"50

0¡ 20
20*0O

20.00

10.00 10.0o
21,r"00 2lro00
lr.0o h.OO
3*2O 3.2O

25.OO 25.æ

.d d
toþ

2La70 21"?0
Irl¡l lt.Él
5.92 5.89
1"O8 1.08
O.77 0"?8

Spsr per $nsr per $so pel P.5. per $116o per $nao per $lao per gE8. per gesÒ pe" gns. per g¡ns. Per
1@ Ibs. 10O 1bs. 1OO Ibs. 10O 1bs. lOO lbs._ 10O lbs. 1@ lb¡o_ lOO lbso 1O0 lbsr 100 lbs. 100 1b6o

Dry Ð1**
Bry riftantn ¿xxx
ViteÍd.! q, ead *+r'f*

er¡tlblöÈ'lc supplet¡€nt

Cal.cuJ.ated Anal¡¡sle

Protetn
f.at
Fibre
Cajleiun
Pbo spborous

10.00
2ii.oo
l¡.00
3.2O

25.@

20.7b
3.32
3,35
1.10
o.73

10.00
2L.00
l¡.oo
3.24

25.oo

fi
20,,52
I+.16
3.98
L.03
O.?,

þ

2!.&
3,5L
9.o3
tcob
O,77

* Rlboflavf¡ preñit - I ozr of prenlx contafus I grarn pure rdboflLacin
*lÉ Dr"¡¡ vitanf.n \ - Alr0@r0@ unÌts per pouud
**rê Dr¡¡ riteej¡ A- - 5r0@ I¡ÌIc per pound
***lt Vlta¡aLn hZ *d antibLotLc suppleneat' - contains 3 ¡¡gs. of vttamln åZæA L gns o of p"ocaine penclJ.lin per por¡ßd



:t:::: t::;t:.ar...44:::t.::::!::..:::. .li.i1::-r: Ì:ì):::.ì_r:t':r:Ì ::i::::::l:ììrl 'l ':-:::i:

-lB-

lteighed weel¿y thereafter irntji- the ex¡reri.nent was ter:ninated¡ Feed con-

version, body wetght and nortality data were recorded at reei<J¡r j¡¡tervals

for each lot¡

Treafunent A consisted of the same basaL ration used in &cperi-

mênts f atrd IIô Treatments B, C, D, E, f', G, H, I, J and K consLsted of

the basal- ratioa r,rith aLfalfa and cereaL grass included separately at Levels

of It 5t 10, 1l and 20 per cent respectiveþr In this experiment aa irith

the foregol,ng the alfaLfa ànd eereal grass Í¡ere incorporated into the basal

ration at the ex¡rense of ground ¡Eheat a¡¡d soybean olJ" raeal (see ?able 3)¿

ExperÍ¡¡ent W - Gro¡rth and feed efficiency studles ê:ctended

ltte obJect was to study further the effect of varying levels of

alfalfa end cereal graôE on growth and feed efficiency in chicks. This

experlnent differed fron kpeniment TII 1n that the range of i ¡¡clusion of
dried forage products was reduced fron O to 20 per cent to a range of 0 to

LO per cents Moreover ttris test investigated the effect on chick growtb,

norteLLty and feed eonve¡sion !ùhen alfelfa arid ce"eal- grass øere riixed to-
gether in proportlonË cf Ì:1 and 3:L

Tl¡e sa¡ne êr(perimentaL set up used 1a &cperfuient III uras enpLoyed

s'itù¡ the exceptlon that the elcperir¡enta1 stock in each Lot consisted of l2
day-oid Whlte Leghorrr female chicks. Ttre duration of the extr)erínent was

! rueeks¡

Tbe alfalfa and cereaL grass ffere again incoqporated into the

different dLets at the expense of ground r¡heat and soybean oiL rieal_r l?le

eJ.even repLicated t¡eat¡rents or diêts eorrrprÍsÍlg the basis for this elcperi-

nent were as fo].lo¡rs:
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TreetÍrênt Â - Basat ration contai¡l¡g nô dly forage (used in Experi-

rnent I and TI)

Treatnen! B * Basal f,ation plus LOOÍ alfalfa a¡¡d O¡O0Í cerea.l g rass

lreatne¡t c - a ü n arTt% n n o&1il ll n

T¡reaf¡rent Ð -
lbeatnent E -
Treatneat f -

Treat¡nec¡t G -
îreat¡¡ent S -
Treat¡rent I -
Treat¡nent J - F

Treatnent K - ll

nnâo.5oßn
nnnonztfrn
nnr0*0oln

o.$oi| ! t

o"79fr n n

b$finn

¡t

It

tr

ll

n

It

r Ë l0*0oÍ Ë

n o 7.501¿ n

r n grOOß tt

r B z.fu% rt

n {i O.OOÍ¿ n

Or{ßÍt

2.5a%

n 9.&fr

a 7.5Oí

E

lln

ntr
ntl

n 10,001 ?r rr

Þoeri-nent V - Grolrtb end feed effici€ncy studies exùenqe4

---:- In experiment IV it ¡rae obsented that tlrere nas e Efgn'i f,lca.nü

dLfference tn gno*ùh rate aail feed ef*icLe¡rey betueea t'Ì¡e cl¡icks fed on

ùt¡e diets eontainíng the L per eent level and 10 per cent leve1 of dly

forage nea},sr Erper{nenË I ¡¡as therefore undertaken to deternl¡e the ef-

fecÈ on ehíek growËh and efficLerncy of feed conversLon irheTì the leve3.s of

i.ï¡clr¡sLon of alfaIfa ar¡d eereal grass we¡e reduced to a range of 0 to 5

per ceDt a^nd uslng the sa¡e ratio for inid'ng the tuo lrgredlents that ¡rernE

used i¡ Êæ€rtnent Wr

The er¡terl&eatal set up ernployed ¡res identicaL to &peri;aent fV

lrith no exceptl,ons r

T¡eat'rne¡¡ts Ár B, Cr Dr E anat F aLl sere tdentlcal to the eo¡res-

poniting treatnenÈs r¡sed in tbe fo¡rær trial-r freat'¡aents G, H, Ir iI and

K ¡rere ùhe Êane as thelr counterparts l¡ &ryerinent IV rtrith the e:reeption
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that the level of lnelusion of aLfarfa end cerear grass in the basâl rêtion
was ! per cent i¡stead of 10 per cent as used for:nrerlyo

Treatnent A - Basal ration - no dry forage incfuded in the diets
Treatnent B - Baså]- ¡etion plus 1.00/ atfaüa plus 0.00f cereal grass

Treatment c _ n r t o.75% a r o.25ß rr tl

Treatne¡t, D -
T¡eatrnent E -
lreatnent F - ¡r

Treatneut G - It

Treat¡nent II - o

TreatrnenÈ f - F r

Treat¡nent J - r r

t' 3.,l5it n

n 2.5Aß r

a L.25% r

tr L.Zí% rr r

tt 2.5O% n r

ll,

n

'l r o.5o% t| t. O.5Oø n 
''

rr tr O.25ß r rt O.?5í r r
n r! O.0Oø r r 1.0Oø È r

n

rt

t 5.oor.Å rt r o.oo% r ¡?

l¡eatn¡ent K _ r, r r 0.00Í r ,¡ ,.OOß r

n 3.75fi n ú

It

Erçpe¡f:¡ent. YI - Gror¡t[ jrqd fee4_efficiency dala exteaded

The obJect of this e:qre'i.r.ænt r¡as to detemine the effect on chick
growth and efficiency of feed conversion when arfalfa a¡rd cerear gra6s ¡{ere

lncorporated into a chrck ratf.on at the s ar¿e r-evers as used i¡ their raater-
nal- diets.

To produce chicks for this experirnent eight breedfng pens of lùhite
Leghorne ¡¿ere fed for L6 weeks on raü.ons contaíning the sane Level_s of
eLfalfê and cerear g'ass as were to be fed to the resur.tlng progeny, r¡aìlery

0.0r O.5r 2.0 and lr.O per cent and a co¡nbLnatlon of these two forages in
the proportion of t part of alfeLfa to I part of ce¡ea1 grass at the 2.0
per cent level. During the 16th ¡¡eek üre eggs fr"o¡¡ each breeding pen ¡rere

savedr trayed separateþ and set. At hatch:ing tine 50 chicks r¿ere selected
at rando¡n frorn each of these trays and placed on their respecÈive dietso



Baslcalþ the elght oçeriraental diets or treatnente were es fol1o¡cs ¡

(see TabLe l¿)

Treatnent,0. - Basal rau-on (salre baeal ration used l¡ ,'ll former

e:cperfinente )

freatuaent B - Basal ratlon plus OeW ¿Lfal-fa

lreat¡nent C - n r r OoÚOfi eereal, grass

Treatnent D - rr

freatuent E - rl

Treat¡nent F - tr

Treatesnt G - rr

lreatment H - l| n

n zoCf¡l alfaLfa

tr Zr.o0fd cereal grass

tr 1.O0Ø elfaÌfe plus |0OÍ cereal grase

o l+.OOg alfalfa
n lr.o0l oereal grass

ll

n

n

n

The elght lots conposed the experfmentr No repJ.f.cates rrere used

ln this test as lt ïaÊ fel.t that 50 chioks per ].ot ¡ùouLd be e vaLid testr

lhe usueJ. eeerl.rnent¿L procedure rras folLowed $ith the chicks beJag welghed

and wlag-banded when put on test and the¡¡ welghed neekl¡r tbereafber for

flve weeks, the duratl^on of the test¡ Feed and ¡rater nere suppJ.ied ad

@.
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lngredients

lùreat
Oat groats
Soybean ol¡ îreal

( l¡1É protein)
Meat nea.1 (9Ol protufn)
Fieh neal (6JS protein)
FfLlk porder
Salt
Ll¡nestone
Dehydr al.falfa leaf neal
Dehnil. cer€al. gras E

ComposLtLon of Diets used l¡ ÞcperLnent V

A

I+9Ã.2
2lrr00
18.00

5¡5a
110o
1*00
0,þ
0.88

:

Tleatnents
BCD
dtdd
lotop

Manganese sulphate 10¡0O 10.00
0hoLlne cÌ¡Lo¿.lde 2l¡cm 2¡¿.oo
BiboflLavLn prenùd* 5o00 5.00
Dry D3 Ìd.te¡rdnxr, 3"2O 3&O
Dry vLtârdJ¡ A*leÈ lr0.oo 20'00
Bro and antibiotlc L?.5A L'î.fuL¿ suppLe¡nent#*

Caloulated Analysis fr fr
Pnoteln 20.79 2Ot75
Fat lhl? h.L6
Flbre 2'73 2n8o
Ca1clu¡n lr0l l-otlt
Phosphorous O'.72 Oc72

l+9.oLr L9'oL tß.29
2l¡.00 2l+r00 2lr.o0
L7"66 L7.66 t6.99

5.5a 9o9o 5,9ß
LOO 1100 1.0O
1.00 1100 1¡00o.5o o.5o o.5o
o.B0 0.80 o"'12
0n50 2rcfo

0r50

gn8 per
L00 Ibs

E

bB.zz
2b.00
L6$9

$ß per gns p6r gm8 p€r gn8 per gms per grs Fer glrs per
10O lbe 100 1bs 100 1bs lOO lbs lOO Lbs LOO lbs 100 lbs

* RLboflavln prenlx - L øzç of preült contafns I gran ¡xrre rlboflavl¡
*x Dry vltaldn D1 'r 11r0@r OOO ûits per pound
*r$* DrTr vltamù¡ A- - !r0@ LUr per pound
tr'l+tÈ*Vitanil¡ 812 and antibtotie euppl-ernent - contal!¡s I rrgs. of _.vitami.n h¿ *d h g¡ns . ot procaLnepenclllin pei poun d.

FGH
ddd
tþ JÐ tþ

l¡8.15 l¡7.u l+?oo5
2¡+.00 2lrcOO 2II¡OO
L6.gg 16,33 16.33

5.5o 5.5o 9oþ
1.OO 1¡O0 I¡0o
1.OO 1.00 L00o.5o oû50 o.fu
o.79 0o66 O.#

1.0o L.oo
2"00 1.00

lor00 10.00 10.00
2L.oo 2l+r00 2l¿.00
5.00 5.0o íro0
3"2O 3t2O 3.2O

2Or0O

l'î|to 17"!fr 1?.50

ddd
to to to

20.13 &.?o 20"73
L"1? lbl? 1r.19
2.78 2.99 2"96
L.15 1.10 L.13
O.73 0n?3 O.7l

5.5o
1.OO
L.00
0.50
a.62

b*oo

10000 l"o¡00 10r@
2lr.oo 2L.oo 2lrnoo
5.0o 5.00 5.0o
3e2O 3¿2O 3120

L7.ËO ]-T"50 L709A

ddd/rpþ
2A"71 2A.12 20.72
lr.2o l+.18 1r..17
2.97 3a2l+ 3tîec
1.11¿ I.10 1,27
O.'12 Or73 0a?6

Ìit

:l:

0
1\¡
À)
I



-2þ

B¡ Àlfqlla neal a¡¡d cereal_ gr¿sq Íå poult retlons

&perluen'b I - PouJt gror¡bh and feed efficiency Etudy

the obJect of thle eqrcrlnent was to gather l¡fomatLo¡¡ o¿ the

cæparatlve value of aLfalfa and cereal grass es thèy afféet grortl and ef-
flef.ency of feed oonversion rhen l¡cluded ln a turkey poaLt rationc

The eryerfmenùal stock consleted of l.2O Broad Breasteal Bronze

one ¡reek oId porl.ts of ¡li5ed sex. these ¡ùére fndivldualþ rcighèd, banded

and randonùy dlstributed lnto 12 rots. îhe pouì.ts r¡ere flLoor brooded Ln

equa3- sLze pens eonteinlng ident'lcal, accessorl,es (feed troughs¡ rater foun-

Èal¡s, brooders )r 5ix tots of poults r¡ere subjected to slx tf€atmeù¡ts,

and repl-icated oace¡ Treatnents a, c and D ( Table 5) conta:ine¿ soybean oiI
neal and meet neaL as the nnain proteia soureec Treatnents B, E and F eon-

tai:red soybean ol! near onþ as the proteiir ooncentrate¡ fhe forege ¡rieela

¡rere f¡¡cluded Ln treat¡¡ents c, D, E and F at ùhe I per cent Levere Gr"ou¡¡d

¡rhole oats rere added to treat¡¿ents ¡. sn¡t B to raise the fibre levels of

these tro rations to the ssme l-evel" as the other t¡€atEentso sulfa qul-no-

r:allne and 2 a¡¡lno - I nítroÈh:iazol"e rere added ùo a.1I diets as propÌy1åctia

agents to controL eoccldloeis and enterohepatitfsr

The eqerirnent ¡¿as conducted for a perlod of five ¡¡eeks¡ Feed

conversionr body welght end nortâ'r l ty dat¿ ¡rere calculated for each 1ot of
pouJ-'r,s at reekly fntervalsr Feed a¡¡d w¿ter ¡ûere eupplled ad ribitr¡¡a to
?l'l lots of poults dur{.ng the exÞeri¡entet periodc
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Co¡npgqibion of Ratioqqlrs _d _j¡, TurE€Jr BcperL¡n-en} I
Treaünentq

CDEF
1tß%1¿

l¡iheat
ûat grr:ats
1*:o1e oats
Soybean oiL neal

( Lfl protein)
Meaà neaL

(5ol protein)
'hlhey polrder
ilnestone
Boneneaf.
saLt (iodized)
Dehydrated alfaLfa

leaf nea]-
Ðeþdrated cereal

grass

18,17 B.Oo 33.00 33.00 8.37 29.37
2O.OO 20e00 2oa0o 2o.oo 20.00 æoo0
2¡b0o 26.U)
16.00 38,00 2\.5O 2l+,5O 33.63 33.63

18,oo

2.00
L.33

C.5O

2rOO
2.67
3.33o:1

L0.00 10"00

2000 2.@
2.OO 2.OO

'f
Snco

2.qo 2.N
2,OO 2.OO
l+.50 )+.50o.5o o"5o
B.oo

B.oo

c;0
B.oo

g s, per gl¡s. per gnsc per gns. per grs' per gns. per
100 lbe! 1OO lbs. LOO Lbqg lQO lþs_g l_00 1bq, 100 þs.

Ðrg vitamla Ax 80"0 8O.O BO.O BO*O BO.O B0"O
Dry vitarnln Djxx 9.9 9t9 9o9 9.9 9o9 g.9
R-iboflavin prémíxx++ 5.6 ç.6 5.6 5.6 5.6 5"6
ChoLine ohlonlde 1O3rO LO3,0 1O3.O 103.0 103"0 IO3.O
I4anganese Su-lphate Loc0 L0r0 L0ó0 1Oo0 LOoO I0.ONl.acl¡ t'-25 I.25 t.25 t,25 !.25 l.zt
Methonlrre 25.O 25.O
l¡itarûin B12 25*O 25.o

suÏÐLenent-FÀ¿Jër
Aì¡r¡ofao:x-)êrrÈ* 22.O

25,O 25"O 25.O 25"O25"o 25.o z5.o 29.o

22.O 22.A 22cO 22.O

CelcuJ.ated fural..ysis
î¿ß%1¿%toot€tn 2¡+.OO 23.2O 23"9O 23"gO Z3.ZOÍaf boz2 l¿"Bt h.56 L.6t l+.01¡'ibre 5.53 5.5b 5.37 5.37 5.BSCa]-ciun 2"O2 2.OZ 2.OZ 2.O5 2.O3

Phosphorous o.!l oe93 o.95 o.95 o.9B

* Dry nitanln A * 51 000 I6üc per pound
åÉ/,ç Dry vitaadn D3- 1110001000 u¡it s per pound
*+áìt RlboflLavin prér,ri:r - 1 ounce of premÍx contai"ns 1 grarn of pure rLbcflavln
'xxx-+3 Vita.ßrfu 812 supplanent - 6 ngs. of 812 per porxrd
.tèts'ËF-x Aut'ofac - 10 g¡arns of aureorqycin per pound

22.O

þ
23.20
L.t5
5.BB
2"o3
0.98
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C¡ ALfa}þ_drd cereq! gqass j¡ ll;aing rai¿þqs

Þ<periqegL_I - Ege p_loqgqqlon an{ _hetchabi4ty studieÉ

ïn Noveraber, 1953, &e fir6t tests were initiated to aseertain

what effect, if argr, the inclusl_on of Írrcreasing levels of alfalfa and

cereal grass tn the diet of J-aying hens, would have on subsequent rate of
production and hatchabilityr The experirnent r¡as conducted i-n a poultry

house haui-ag therubstaticaLþ controlJ.ed stearû heet o The heat was held

consta.nt at So Fo The house raas equipped w:ittr slxteen pens of equa-L d!ûen-

sions, each pen containing ide¡tlca1 accesscries f.ncÌuding feeders, !üaterers

and a three-eônrpart&ent tf,ap nesb but no roosts. tlghtfng arrangønents

r¡ere such that a1l- pens were subJeeted to the samê intenslty of iJ.l-uminatioD"

By randon dLsÈribution each of the siJrteen pens received, nLne White Leghorn

puìJ.ets and one cockereLc AlJ. tåe birds ¡¡ere pr.ocured frorn the liniversity
poultrl¡ flocko llntil the commencement of the trj.al_ they had been reared

and fed under reguJ-ar university supervfsion a.y¡d conditionsc As this ex-

periment was desigræd to test the effect of different leveLs of both alfalfa
and cereaL grass u:ith respect to rate of prcductíon and hatchabilLty, it ¡ras

deesred desirable to replicate each treata¡.ent onceo as a means of elininat-
ing Ínfertlllty due to LncompatabJ.Llty, a-1L ma1es r¡ere systernatic ally irrtro-
duced l¡to a nefi pen of p¿ìJ-ets th¡ee ti¡aes per wêek. Íhe du¡ation of the

experùnent was 120 days. Ðuring tìris period the birds received all &ash

rations and ¡¡ater ad libitqm. The eight replicated treat¡nents or dLets

comprislng the basÍs for thl-s experirnenÈ weæ as follcws ¡

Treatnent .A. - Basal ?atiôn contairing no dlT¡ foragels

Tr.eatnent B - n a plus 0.50 pe¡ cent atfaUe

Treat¡nent C - r tl ,l 0.50 per cent cereal grass

T¡eatment D _ tr $ tl 2o00 per cent alfa3.fa
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Treatnoerri E - Basal ration pl-us 2.OO per cent cereal grass

Tr.eat¡nent F - r n x a r¿Íxtur.e composed of 1oO per cent

alfalfa and l.O per ceni, cereal. grass

TreaL¡nent G - Basa1 tation plus l+"OO per cent al.fal.fa

Treat¡¿enü H - rl lf n l¡.OO per cent cereal grass

The basal ration conformed Í:r cornposition to the Required Nut-

rient All-or¡aaces of the National Resea¡cb Councfl L95O fo¡ bleedíng heï¡6,

nlth a proteln content of IJ per centc The alfalfa and eereal grass rere

lncorporated fnto the various diets at the e4rense of ground rheat, and soy-

be¿n o11 rneal (see Table 6). To ¡øintain a constanl 1eve1 of vlta.ÍLfn A

fn all g1s diets, the vLta¡rún A activlty supplied by the eÈLfa].fe a¡¡d cereal

g"ass was cå1au1ated and d15¡ nitaûilr A ¡^¡as added to the var.l_ous ratÍona

where reqrired"

The bi¡dó ¡rère trap-hegted 5 days per ¡reekr The eggs were marked,

gathered and stored dally includlng Sundays in an egg roon that ¡,¡as rnain-

N,a'ined ¿l everage temperature o¡ 62! 70 f. At inte¡vals of tno weeks, the

eggs !ùere incubated in a 29110 Janesway unÍt after beiag eandled to renove

cracks and double yoJ.ksr

&t t'he eighteenÈh da¡r of i¡cr¡batíon the êggs ¡¡ere ea¡¡dIed. 1lr-

fertile a¡rd dead ger¡ns ûere ¡emoved f¡om the nachirre, broken open and crass-

l*ied l¡to l¡ groups, aamel¡r, (a) :rrterttte, (l) aeaa l¡ shell first l,reek,

(") ¿"r¿ Ln sheIl second reek, (d) ¿eaa l¡ sheA[ ilrtn to lBth day. Ia aI1,

I hatches were satisfactorily co:npleted,

kperinent II - Egg production a¡¡d hatchabllity studies ertended

In october 195h the second test uslng Leghorn pulJ_ets ¡¡as under_

iaken. Thi.a expenl'nent was designed to errtend tlìe results obtained fro¡n



TABTE 6

Ingredients

wheat 6].,56
Oat groats 25.0A
Soybean oi-L neaL L"30

( L1,4 protei¡r)
Meat ¡neal

(5014 protein)
Bonemeal
f,f¡nestone
Salt (lodized)
Granite grit

( insoluble )
Dehydrated al.falfa

1ea"f nea].
Oehydrated cerea].

Co¡npositlon of Diet_s used in tayj¡¡g Erperirnqq s I and lI

A B

6lr26
29,æ
L.r5

3'00

2.00
3.5e
0.50
o.50

0.50

3oO0

2.00
3.61r,
o.5o
0.50

grass- 
ems/tgo t¡s ens,åog rts gg¿@-lbs g¡ns/too 1¡s, gmsÉ-oo t¡s gms,/loo L¡s grns/loo lt,s @Jbs.

Ì{anganese sulphate 6ioo ó.00 6100 6'00 6.00 6.00 6100 6.c}0
mboflavtn preÍr$É L.00 LcOo l+oo0 Lo00 l+¡00 l+no0 hr0o lr'00
Dry vitamin- D1n* 2.7lrt 2.7l,+ 2.7|.+ 2"7\ 2.71+ 2.?\ 2o7L 2,711
Ðr|y vltarnin Â-r+**2?l+.?0 256.70 2Lor3o 2o3"3O .13?.30 170.30 13L10

CaLculated AnåJ.ysis
%r¿ßTÁ1¿t¿%7[

Fat 2.75 2o75 2.76 2"75 2.7\ 2.71t 2.76 2,76
Fibre 3.29 3.39 ' 3.31+ 3.33 3.31+ 3.31+ 3.b5 3.h5
caLcLum 2.25 2o2t 2,á5 2.25 2.25 2.25 2.25 2.25
Phosphorous 0r?5 o.75 o.75 o.'15 o.75 0.76 ot77 o.77

x Riboflavin premfx - 1 ounce of prernix contatns 1 gran of pure rlboft-avln
,s'È DrT¡ rrttani¡l Dq - Llr000ro00 units per pound
+.+ut Dry vitamLr¡ A" - 5,O0O IclJ' per por¡¡¡d

Treatnents
CD
dd/o /o

6L,26
25.OO
L.15

o,5o 2.oo looo !i.co

3oOO

2.00
3.59
o.5o
0.50

59,86
25&o
1r.10

3.oo

2.00
3"51t
or50
0.50

2,OO

E

59.86
25.oo
h.ro

3.oo

2,00
3.51t
0.50
oo 50

F

59.86
25èOO
l+.fo

3.OO

2.00
3.51+
o.to
0.50

1.00

G

59nto
25.(Ð
3.00

3.OO

2. CIO

3.b2
0.50
0.50

lr00

H

59,to
25.oa
3rO0

3o00

2,00
3.1û
0r50
0n5o

It!
-.¡I
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+'Vß ].;953 trfals. The seme erperi¡rsrtall house and equiÏxneüt rere used as

il the prervious yearo the pn-llets on this test ¡rere groun fron day o1d

ehícks p"oeurèd from the laEt hateh of &rperfu¡ent fr these chlcks rere

¡ea¡ed to naùurit¡r on ratLons contaÍ:rlng ider¡tiaal levels of a.lfaL:fa a¡¡d

cereaS. grass ae incl-uded tn tbei¡ reepective nate¡na1 dletec

At sj:c nonths of age 16 of the best¡ puJ.J.ets rere selected frm
each lot¡ These pullets $erê randmlJr distrlbuted into t¡¡o pens of equaJ.

sizeo ÎÌris ¡nade a total- of 16 peas oontaånl¡g B pullets end onê cockerel

eaeh¿ The ss¡e experinental procedure ras folLsr¡ed €.s outl"l¡ed ln kperl*
¡ttstt f rriü¡ the exceptf.on that egga ¡,¡ere stored prlor to inorbation at a

constant tomperature of too F

Attention Ls hsre dral¡n to æe of the ¡nain differ"enees between

the birds used l¡ &rperinents I a¡¡d II. lfeLther the birds used ln Þrperi-

rûent I aor their parents had beer¡ subJected to speclfio leceLs of aLfalfa

o¡ cer¡eal gra66 l¡¡ thei¡ diets prlor to being placed on teEt¡ Tt¡e natenral

dlets of btrds on Erpe¡i¡re¡t fI and their own etartfag and g:cow5-ng ratLong

contalned exact\r the sæe ].eveLs of e].fd¡,fa and cereal gress as tàe¡¡ them-

selves rere offe¡ed du:rÍng the !8 d4y p:oductfon and hatchabfl_ity study here

"eported* 
Þçerfurent If, furthenÌrore, Jrncluded a study of the effeet

of the tco forage meal.s on l¡terÍor egg quallty as deteml¡ed by oandlfng in
aceordance ¡¡ith the offíclal Canadien Goverruent egg gradf.ng regulationsx

ln so far es they relate to Grade Â ar¡d B for yolk shadorr and air ce].l sizer

x ReggLations respectlng the grading, packlag ar¡d mark{ ng of eggsr
Canada Departnient of, Agr{.cu1"ture, Obtawa, Caaada, (Ig5I).
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RESIIT,TS

il¡ Al-falfa and ce¡qal- gqegs i¡ ghiok ratlons

&perineut I
fhe results of t<perinent I are ahoûn l¡¡ Tabte ?¡ No staÈis-

tfcal analyses rrere raade as the data gathered dJ-d not lend thenseLves to

this forn of analysf.sr rn alL cases the chicks prefereed a-Ifalfa to cereal

grasae I¡r treat¿nent B (ce¡eal. gress), the average consunptl-on of eereaL

grass ûas 86O grans vhile l¡ treatment C (alfaLfa) the average consunption

of alf¿1fa was 920 gransr Ir treat¡rent Ð, where the ehicks had access to

both alfd.fa and cereea gra,ss as the vitanln .A suppJ.anent, the average con-

srrttrption of ajlfaLfa by thê tr¡o replicates was 627 grams, whÍ1e the average

consumption of cereal grass !Ías only l+5L gra¡ns, â. difference of 1?3 grarrs"

Treatnent C produced the greetesù rate of gain and efficÍency of
feed conve¡sion, wh:i1e t¡eat¡ner¡t .À ( ttre ¡asa1 ratfon) produced the least,
a dl-fference of f6 graræ l¡ nean grolrhh weight at 6 ¡¡eeks and a difference

of Oa66 grarno of feed per granr of gain in feed efff.clencyr Treatr¿ent C

and D sho¡¡ very lltt1e difference i.:o growth ræíght and feed effieíencya

The fact that in both of these treafunents the chicks had access to al-fa-Lfa

may have had some bearing on the resuLtsc rbe rnortality that occurred fn
this experiment, couLd not be attributed to thê diets fed¡

fuperAnent II

The resuLts of this eq:erÍment (see tabLe B) fudícate that the

lnclusion of alfal-fa and eereal grass 1n a chick ration at var-¡ring leveIs

up to l-0 per cent did not reduce the pãl atabil_ity of the dlets, The chicks

consu¡tred as much of treabnents F a¡d G ( tt¡e 1o per cent leveL of aLfalfe

end cereaL grass) as they d¿d of treåt&Ênt .A( the basaL ration) o F,¿rther*

¡¿ore there did not appear to be argr measurable difference Í.n t¡¡e palatabiJlty
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T.IBÌS 7
Surm,ary of effects on glolrt?r., feed consurnptíon,
feed eonversl"otì and mortality - lkperi¡aent J

fte¡rA

!bs' of nash consurned - reÞ¡ 1
lbs. of mash consuned - rePo 2

Âverage

Gms o of cereal grass ecnsurned - repo 1
&ns" of cereaf. gfass consumed - repr 2

Averåge

Grns" of alfal-fa consirmed - repr I
Gms. of al-faLfa coræumed - repc 2

Àverage

Mean r,vtc @ 6 weeks J:r gms" - rep¡ I
Mear¡ l¡t¿ @ 6 r¡eeks in gmsr - repr 2

Average

Gms. of feed/gno gain - rep. I
G¡cs. of feed/grn. gain - rep. 2

Average

l{ortalf.ty - repc 1
Ilforta.]-ity - repo 2

TABLS B

Treatnents
A B ---õ-^D -r.¡efeâ]-

Cereal
Basal €r{sQ* Al-faLfa

5z16 9B.o 93.\ 96"o
5g!3, gå, 5L.5. 55"o-

55"6 58.\ tz.\ t5.5

3.21+ 2.97
3.h¿+ 2.82

3"3h 2.93

Treqþaæ'Þ
BCDEFG

Basal Basal BasaL Basal BasaL Basal
+ 1f" + t,4 4 57¿ + 

'fr 
+ loíÃ + Iofi

Alfalfa tereaL Alfa].fa Cereal Âlfa]-fa Cerealà"

gra6s
and
a].fa]-fa

t8.35 .I7,2o l?J$ 2L.9O 22.20

13¡6& r.6.9_0 1L,_6q 2Ldi_o 25,-20

16.00 1?.05 L6"o2 23.10 23.70

750
970
B60

305
2w-
2',î2

be5
!þ.
627

b73
\5b
r-6ì

2.7h
?,98
2.86

1
o

970
870_

920

\66
Lç2
h69

I+67

b32
ri$

L0
o2

399
160

l+29

3"65
3.53

3.5e

3
1

Feed consunption and nortalf.ty results - Experiment, II

Item

Feed consumption (Ibs. )

"ep. 
I

Feed cons urnption (lbs)
f,ePr 2

.Àverage

Mortallty - rep¡ 1
MortaiLfty - repr 2

.tå Cerea.]. gras6

2A"O5 t9"75

26-.10 tb'6c
23.87 r7.r7

A
Bas aI

c0coo00
ooo0000
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of dlets containing alfal-fa or cereel grass ¿¡s the ave?age consumption in

treat¡ßent T sas 23.10 polmds and the average consumpÈion in treat¡nent G

23r?O pounds. This conclusion Ls substentiated by the fact that the ave¡ag€

consumption of.l1 the diets eontaining a3.falfa was 57 q32 poüds arid the

averåge consuraptfon 69 all the dfets contaj-ni rrg cereal grar¡s Ras 55o?2 por¡ntls,

a dlfference of on]-y 1.6,o pounds bet¡¡een 5o ehLcks¡

SçertneqL fiï

The suuaary of effects on chick gf,olr'th, feed effÍciency end ¡nortal i ty
are presented l¡¡ lable 9¡ fhe statistical ana^lysis of thås data is shoun

l¡ Iab1es 9, 10, 11, 12 and L3. To overco¡oe the probleln of uneque]- numbers

resulting fronû sporadic rnortaLlty l-r¡ the l-ots the analysis of variance of

body T.teights ¡¡aer based on Ìûeights of B fe¡nales and ! nales seLected at ra¡r-

don fron each Lotr the anal¡rsfs was conducted on the co¡¡bined data of males

and fenailes and oa the t'¡¡o sexes separateþr least significant dijferences

tfere calcuLated in each case¡

The analSrsis of varianoe reveals a sígnificant diffe¡ence in body

weights betr¡eên diets and betnee¡r replicates when the ertalysls ¡¡es conducted

on the comblned reights of both sexea and on the males aLoneo Ho¡,rever the

analysis of body weigbt data on the fernaLes sho¡vs a sigrulflcant difference

between ratlons wherees repl.leate differences åre not sigriflcantr The

calculated least significant di.fferences at the ! per cenü l_evel. for the

average means were 29 gram" for the combÍned nal.es a¡¡d fena-Les, 35 grans

fo¡ fernales whfle fo¡ neles alone it was l¡6 granrsç

Tbe elfalfa and cereal. grass rations gave the highest body rzeight

when L per cent of the green feed ¡Eas i¡¡cluded Ía the dLeto Body welght

on the basaL ration (Treatment À) ¡¡hicl: cotrtained no green feed lres 16

grans and l+ gra-lTrs 1oÌrêr respectively r,Th€n conpared to the I per cent J.evel

of'a1fal"fa (lreatrnent B) and the 1 per cent l-eveL of eereal grass
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T.IIBLE 9
Sununary of effecis on ohÍcl,r grouth, feed efficiency and mortalåty (to 5 rcets)

FoçerÍnent Ilf
Treåtqqgb¡

ÀBCDE},''GifIJK
BasaL Basaf. Basal- Basal Basal BasaL Basal Basal Basal Basal
+t% +Lia +51¿ +5fi *Loil +tafi +L5/" +tíf[ +20% +2ofix

ïtoms Basal" alfa.Lfa cereaL êJ.falfa coreaL alfa-lfa cereal al-falfa cereal- aLfalfa oereaL

Mean r¡to ( gms),
both sexes - rêF¡ I 337 3BB

Mean ¡"¡t. (i:ms) r
both sexes - repr 2 W 2Ð-

Average 357 373

Mear¡ r"b¡ (grns. ) tema:.es
- reÞ¡ 1 301

Uean w'to (g¡ns' ) fenâles
_ ?ePc 2 255

Mean rcb. (gmso) ¡nales
- "eþr 

1 398
Mean r,nbo ( gms. ) nales

- rePr 2 396

Average

Grnso feed/gram gain
- reÞc L 2o?2 2.62

Gmsr feed/gram gain
- reÞ¡ 2 2"69 2.81

Average 2170 2,7!

MortaLfty - repp I 1 1
Mortality - reP¡ 2 L O

J! cerea]. gf,assì

37t 328 356 3oo 339 282 288 235 282

Ð 2)l W. 2'r2 æ. 238 301 æ2- gJ.
36L 3A. 332 286 329 2& 2914 222 279

35lt 3o9 327 299 3oB 273 277 227 265

238. U. 3o5. 2B_o ?2j. 2l+o zee 206 ?66

3l$ 3o3 3t6 289 301 256 2BB 2L6 269

39t 361 3t9 3oo 386 289 310 25o 3o2

376 3tt2 &. 262 Ð. 23U 3oL 21t W
383 3t]. 3l¿0 28r 368 26t 307 232 296åverage

36L

3\2
35r

bt?

337

3711

)28

397

2o92 2.67

2/25 W.
2,58 2,76

5oo0

2¿7! 3.L9

2,6\_ &.
2.66 3¡22

10o1

2.78 2.9L

æ. 3.65
2.69 3,28

0l-
0o

¡

f

3.88 3"57 3,69

2"79 å.?q. 3.Q3

3.33 3.67 3ú6

l+0L
ool
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TABTE 10

Sorlrce o! TariatLon

Treatrnents

Replicates

Ioteraction (!XR)

Erfor

Anaì-ysis of varia¡ce of bod¡r weights in grans
at ! reeks of age (both sexes)

Ð"F.

10

I
10

26lt

Mean Squglq

51,a9ç79

]-7,922.OLO

2r37b.Ob5

2t969''\ú

F. Valqe

19. B3xx

6.o3r"x

O,79

Total 285

x-* Sígnifica¡t aà the L per cent level

least, slgnlflcant difference' for rneans at 5% aevel . 29 gîatl,i

Î¡BTE 11

.A¡arysts of vaz.i.ance of body weights l¡ grarns
at ! weeks ot age ( fe¡nales)

Source of Vari-atign

Treatnents

RepJ.i cates

Il¡teraction (T)fR)

Erro¡

DoFr

10

1

10

al.b

]{eqqr Sq¡rar.e

29r9r2.OO

761.r.00

2rlLlbBLo

2ríBh.LbA

Fo Value

10.0âH+

o,2g

o.B2

t75

l+x Sígníficant at I per eent Level

Ieast significant difference for rnear¡s al 5 Tl Leve! = l! grarnso
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rÄBrE r_e

.Anaþsis of va¡íaJ¡ce of body weights irr
gra.rns at ! weeks of age (rira]-es)

$ource of Variation D.F. Mea¡r SquaTg F. Velle

t"".*-- Lo 381503.?6 th.3?tê*

Beplicates I 321887.30 !2n27a'

Iateractton (TXR) 10 :.:60.27 0.06

Emor BB 2t678.5.t

TotaL 109

'xx Signilic ant at J. per cent leve1

TABI,E ].1

Anaþsis of varianee of feed effl-clencies
at 5 r¡eeks of age

Source of VarÍatíoq ÐoFo Mean Squa¡e I'. Value

Troatrients 10 0.2872 2"19

Replicates 1 0.0810 o.0o

Error t0 0.1310
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(Treatnent t)t There ¡ras a gradual decline l.rr body weight of the ehicks

as the 1eve1 of alfalfa and cereal grass increased frota 1r,o 2O per centr

The raie of decU¡e in body weight was accelerated with increasing l.ovels

of al-falfa and cereal grass above L0 per centr There rrraq a greater grou"bh

depréssf.ng effect on body weigb$ rrharr alfalfa ¡¡as. added above 10 per eent

tha¡r r+hen cereal grass was fed over thís Leve1¡ As the Level of al.falfa

meaL Lnc¡eased .fron L to 5, 5 to 10, 10 to 15 a¡rd 15 +.o 20 per cent, rnean

body weights of chicks decreased 52, 35r 26 5nd 38 granrÊr, ¡espective]-l¡,

llhen sj:¡ilar conparisons between ÍncreasÌng 1evels of cereal grass were rnace,

rnean body weights of chicks decreased zgt 3t 39 and 1! gr.ams respectiveLy.

The anaiysis of variance of feed effíciency l¡dicated no sígni-
ficant difference bet¡,reen treatnnents. llorn¡ever as level_s of aLfal_fa and

cereal grass íncreased there ¡ças a conslstent decrease in feed ef.ficÍencyr

The one per cen'', eereal- grass dieù (Treat¡ ent C) resulted i¡ ttre highest

faed conversLon (2.58) r¡hile Èhe 20 per cenÈ alfalfa dfet r¡as the l_eesi

(3'6?). At any given leveL of incl-usion of the forage products, the re-
sultar¡t averagê feed conversion of the repl_ieated l.ots ¡¡as ln favor of
the cereal grass fed chl-cks o At the 1_, 5, l.O anO 2O per cent Levelso the

chicke on cereal. grass gave hÍgher efficient feed conversíon by O.l"j, O.IO,

0c53 ana 0¡31 gra¡rs respectivel-v. &ùy at the lj per eenÈ Level, uas the

average feed efficiency in favo" of the chicks fed a1.falfa ( Treatrnent H)

þ 0¡O! grams,

The ncrta]-lty data dld not indicate a¡rJ¡. trend. I¡r replicate one

Ll+ chícks dled, whtle ín replicate {rwo, the nunber of de¿ths was onl_y 3,

for the sa¡ne totaL number of chicks put o¡ testo
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Expe-r.!¡¡e¡r¡t fV

Sunmary of the effects on chíck growth, feed efficiency a'ld nor-

tality are sho¡*n ia TabLe llrr The ana3.ysís of varía¡¡ce of body neights

at ! weeks of age ( Table 15) l¡r¿tcatecl a significaat difference bet¡¡een

treat¡nenf,s, the calaulate¿L least sigr¡J-flcant difference betueen neens beÍng

33 graras at the 5 per eent leveln The chicks on t¡eat¡rent D, containfrrg

a r¡lxtu¡e of OóO1l atfaLfa and oçjffi cereal grass, produced the naost rapid

gro¡¡th (363 graros ) i:r ! -rreeko, o].osely follorsed by treatrnents C and F. The

sraal]-est gaíns in body reight,,occurred Ln the lots fed the dlet contaÌning

10 per cent al-faLfa (Treatrnent G) where the mea¡ body weight of the tro re-

pl-icates a'" ! rreeks of age was 266 granisr There ¡¡as a trend at the 10 per

eent Level of lnclusion of the dry forage meals tol¡ards greater galns as

the percentage of oereal grass ln a ration increased and that of tbe al_faLfe

decreased¡ Through treat¡oents G ùo K the a¡nount of oereal grass inoreased

as folloÌr8 ¡ Os 2"5e 5"Ot 7r5 and 10 per cent ¡¡hile the a¡nount of alfaLfa

l¡ these diets deereased i:r converse order¡ The average body weigbts of
chicks on these respectl-ve treafunents i¡creased W !g, 6, lB arrd 2J grarnso

Âltirough Table 16 reveals no slgniflcan*, difference Ín effielency

of feed utÍlization betneen the díets, there ¡¡as evidence of decllnlng feed

effLciencles fn the lots fed on dLets conteirlíng the forage mea-Ls at the

l-O per cent leve1r The feed efficLencles ranged from a high of 2.6$ grane

lrr treafunent E to a Lo¡¡ of 3o3O gfåms of feed per gram of gefu in treatsrent
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ïteng

Mean wto (gros.¡ - t"nn t
Mean ¡^rb. (gmse) - repr 2

Aver"?ge

Surønary of effects on chick groi^"bh, feed efficíency
and nrortality (5 r,¡eeks) - E:rperirnent, IV

Tleatmentg
ABCDEFGH]JK

Basal Basal Basal Basal BasêJ Basa1
+.7514 +.9O% +,25i4 +7.5o%+íeoîâ +2rgi¿

Basal aLfaLfa alfalfa alfalfa Basal- Basal alfa].fa alfalfa alfalfa Basal+LÍé +.25/" +,6oi¿ +"75i[ +l% +f:o/" +2.50'1¿+5.a/" +7,$$ +!o&%
Basal aIf+Lfa oereal cergjrl_ cereaL cereal alfal"fa ceres:L cerga! gg}_ cereal t+

292 32L 3h9 37o 3og 37o 275 265 29r 3L5 3311

330 32o 36t 357 3t7 3!1 257 3o5 29L 303 33L

311 32o 355 363 313 355 266 285 29t 309 332

Gros" of feed per gm. ga{ned
- repo I 2.89 2.611

&nso of feed per g¡b gained
- rêP¡ 2 2.72 3.O5

Average ,"Bt ,. tlr

MortåLlty

"T cereail grass

2.93 2.52

2.7t 3.06

2082 2.79

2.72 2,9b 3¡06 3,55

2.rB 2,58 3"!0 3.0ó

2.65 2.76 3.23 3.3O

3,32 3.1-6 3o05

3.12 3.I9 3.00

ii
.l

tl
i'
ir
il

3"22 3n1.7 3102

I
-lI
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TÅFT.A 'ì <

.tna3-ysts of vari,a¡ce of body weÍ4hts at
! weeks of âge.

$ource of va¡Ílttion D"F" Mean _$#¿re F" Viþe

freaÈnents 10 23 rI]..6.15 6.5e+ ,..',, 1, 
,

fleplicates t 1r\32"7a o"L?

T¡teraction (fl(R) 10 2r?Bo¡?B o.79

ÐÊor 2l+2 3t5U9.l+9 '¡, 
,",;':',

Totajl 263

x* Significar¡t L per cent 1eveL

IeS"De (9 per cent 1eve1) for average rneans = 33 gramso

14sE_16

ânalysls of varíance of feed efficienoies
at 5 weeks of age.

Source of vaniêtlon DoF" i{eqn,S$.alg. I'r Val"r4g

T¡eatments 10 0.1062 1"97

îepJ.icetes I O.OOld{ <l
Ðrror lo 0.5383
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Þcpeqi:ngnq-g

I¡e Table 17 is a su¡miary of the effecls on chíck groøth, feed ef-

fÍciency and nortality as obeerved i-n ÞrperÍment Vç For reasons slnLlar

to those stated i¡r the results of F,:çerlnrenÈ IfI, ttre analysis of variance

of body weighbs (fa¡fe fB) ças conducted on LO chícks sel-ected randomJ¡r

frr¡ra each !-ot. There $ere no significa,nù differences Ín body weighÈsr

Ho¡¿ever ar¡ observation of the body weights l¡dicate C that the growth of

chieks l¡ thís e¡periment ¡,¡as belo¡¡ no ¡rnal for lùtite leghorrr females of

this ager The chícks on treatment B p¡oduced the highest boäy Eeight (2þ

grarns ) while poorest resr.llts occurred, l¡ lots on treatment ¡ (ZLB gra¡ns).

Diffe¡ences i¡r feed efficiencies due to rations ¡¡ere not statis-
ticalli-y significant (fabte 19)r Furthermore the efficier¡cíes i¡ al_l the

Lots were 1o¡¡ for chlcks of this age¡



TABLE 1,?

It9:ns

Mean rcb¡ (grns. ) - reP. 1

Mean rrt o (grs.) - ¡"no 2

Average

Summary of effects on chick groûtt!, feed efficiency
and rortalLty at J weeks - E:cper.J.¡nent V¡

Trsatrnents
ABCDEFGHIJK

Basa1 Basgl Basal Basa1 Basal Basal Basal
+ .75fi + ,So% + "25% + 3.75fi + 2.5% +:.ç25fr .

Basar alfalfa alfaLfa alfalfe Basal Basar alfalfa atfaLfa aLfalfa+ti¿ +"25ß +r5o1¿ +,759¿ +tîÁ +5% +L.25%*2.t1¿ 
"i,?ti¿ *Sf¿

3ægl alfal.fg cere,al- oereal cef,eaL oereal arf*lfa oereaL gg¿"j¿ cã"uãi ceieaL*

2lù 2],49 22L 2L8 2t6 2t3 2L2 228 22o 238 45
zLB 25O 2o3 236 Ðl+ 2tû 2:.:7 211 22t+ 198 218

Grns6 feed/gm. gain - repr a 3.5I 2.gB

Grns o feed/gm. ga!.n - repo 2 3,6O 3.A7

Movta]-lty - rep¡ I
Mortalíty - repc 2

¿È cereå"]. grass

229

Average

2lJ9

3'99 3oo2

3.21+ 3.19 3"33

3c2l+ 3,29 3,A-

20000002010
ootoolooll0

227

3.21t

225

3.2]+ 3o27 3.33

227

316! 3.11 3.22 3.72

3.oS 3.29 3Jt3 3.21+

229 219

3.2o 3.32 3.1+B 3.39 3.23

rl
ii

',]]

il'

t:
-È-
tir218

3.t7

3.6t

226

3.26

3.2o



ÎABLE ].8

$ource_gL variation

î¡eatnents

Repl-icates

Interaction ( ÍXR)

Error

-ljl-

Analtrsis of varianee of body weights
at ! øeeks of age

p"&,

Lo

1

lo

198

Mean Square F¡_VaLuq

Lr997.359 1.17

1r73o.L1O 1nO2

2,753,57L r.62

rt69boo2o

144E_12

Source of variation

freatments

Replicates

Error

Anal.¡'sis of variance of feed efficiencies
at ! weeks of age

D.F. Mean Êqua¡e

10 0o0ll'11

1 0.0000

t-o o.olÊ9

F. Valge

<1
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&cperimenl Vf

The ir¡cl"usion of aLfalfa ånd ce"ee]- grass Ín chick star'r,er diets

at ídentic¿1 level.s as was fcrnerly included i¡ the ¡ratern¿l die+.s did not

sigríficanily affecl growth as il"lustrateC by the statistical anaþsís of

the data as sho¡¡n i¡ TabLe 2L. I{or+ever a el-ose scrutiny of the data in

Table 20 lndfcated a trend towards heavie¡ body veights for chlcks fed on

the rations contaínlng cereal grass" At the 0.50, 2 and l¿ per. aent leveLs

the average body weíghts cf tl¡e chicks fed cereaL gresa ûere heavier th¿n

t'he respective lots fed a].falfa try 2B¡ l+3 and 2lr grams. Sùnil-ar cor,rpari-

sons in feed efficiency data were in favor of the chicks fed cereal grass

by oO9¡ .1? ar¡d .22 grams of feed per gram gained¡
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IhBLE æ

Sunmary of effec',,s on chick growth, feed
efficíency and raortality - kperlraent VI

Treqbmeqlg

ABCDET'GH
Basaf.
+ J-fi

Basal Basal Basa]. BasaL cerea]. Basal Basal
+o"5% +o"5%+4 +2fi +ti| +\1" +bß

Itens BasaL affaLfa cere¿.L a].falfa oe¡eal alfaLf¿ affa.Lfa cereal +t

"-lI-*.(*"')- nales;, ; * ; ; ; ; ; *
Mean ¡^rbo (gtns.)-fenaJ.es 28? 280 293 2VA 269 277 289 289

Average J02 283 3Ll" 2t2 295 3o3 262 2BB

Grns. feed/gm. gain

Mortallty
-x. cereal grass

2"16 2"27 2.r.8 2.'t'2 2.25 2.LL 2.b9 2.27

T4E!E ä
Analysis of varia¡¡ce of body
in grans at ! r'reeks of age

weights

Soureg .o{ qefiatiog

Between treat¿üênts

trfithLn 'breatnents

D.Fr,

7

26\

lvf eqn Sguare

b'38\'25

l¡r31-{"90

Fr Vel¡e

1n01

Total- 27L
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B¡ ALfaLfa nea]. a¡d c_eregL grass i¡ poult rations

k_perûnenå I

"å, surmrazy of the effects on poult grorrth, feed efffciency and

nortalf-ty are foü1d in Tabr-e 22r The anal.ysis of variance of body ræights

(ra¡re e3) was conducted on 9 pouLts ser.ected et veridon fro¡r each r-otr The

results of the analysfs ¡evealed a significan! difference between t¡eaùnents

and between the interaction of t¡eat¡nente and replfcates. Th6 ealcul_ated

least significant difference betr,¡een treatùrents wes ll3 gr&rûEi The heav-

iest body r+eights occurred in the ].ots fed treatment D (919 grses ) r,¡hereas

the poorest results occuryed on treat ent A(6!6 graÌ¡s) r l{hen comparing

t¡eatmen+,s A, C and Ð ( girnÍlàr conrposiÈion) the ÍncLusion of B per eent

alfalfa (freatnent C) tn tne raü.on i¡c¡eased growth by 2OL grans, uhereas

the ínclusion of B per cent cereat, gra,ss (Treatnent D) lncreased poult growth

by 26J grane ovêr treatnent .4 whrch contained no dry forage mearso lùÌ¡en

coaparfng treatments B, E and F (si¡liLar eornposftion) the fnclusion of
alfalfe and cereal g".ss at the B per cent revel (Treaüreents E and r.) de-

pressed gronth by lB5 a¡¡¿ 2l¡ grans respectiveLy in comparíson ¡riüì üreat-
¡aent B ¡¡hich contai.aed no dry forage raea3_s¡

Table 2l+ revear-s no significant difference Ín feed utir.fzationc
Honever the pouíts on treat¡¡ent D produced tlr€ ¡eost efflcient feed conver-

sion (e"26) closely fo].lowed by the poults on treaturent B (2.28)n Ttre

Lor¡est feed conversfon occurred in ùhe poults fed treatnents A. and E which

had feed efficiencies of 2o67 e¡d 2.61ì respectr.veþ. Mortar-ity data did

not indicate any trend due to díets fed.



rÀBtE 22

ïteqre

Mean r¿èo (grnso) - ¡sPo 1

Mean ¡¡br (grnsr) - repr 2

Average

Gmso feed/groo gaJ.n - repc J.

Gms. feed/gnn gain - repg 2

Average

Mortal-ity ' repo 1

Iv.Iorùalit¡r - reþ¿ 2

Ëumrnary of effects on poult gx'owth, feed
efflclency and rnortallty.

Treaqqents

ABCD
Soybean +
Íieat meal- So¡;bean +

$oybean + Soybean + Bl nêat Í¡eal. +
meali- ne4L onlfl alf+qq_ B% _glea+ gfass_

6111 91L 825 B3r

67:- S6r. 886 1o0B

6t6

3.47

2,27

ÕÕô

2.L3

2.1ß

2.67 2.28

Qt,

2,67

2.3!

ET
$oybean
+ B/" $oybean + Bl
g$affs oeleAL_grass

Bo2 7b9

óor. 976

0

0

9L9

2.25

2.28

0

o

2,1Ê

0

I

2.26

70L

2.39

2.90

0

o

862

2.6r

2o27

2,6I.+

É-
¡

1

1

2.b)+

0

1
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TÂ3tE 2,3-

Results of ana3ysls of v:riance of body
ûeights of poults at 6 neeks of ageo

Só}r_ee_gf va4þþion D.F._ M"e4:Êquale F. Ialuq
Treatments 5 2o8"9b7.)+5 7.o6tx

Qeplicates 1 lr+ r6E-.25 1,50

I¡rteractio¡ (TXÈ) 5 SBro7o"B1 3.31-xx
..

Error 96 291995.31

x¡¡ $lgnifica¡lt at I per cent Level

least sigrrificant dífference for average Ìneans at 5 per cent level 'È

LL3 grams

TAELE,21'

Results of analysis of varl-ance of feed
efffciencies of poults at 6 weeks of age.

9o}r*_gl_gatrÞtio,n ÐrF. Meaq Sqqgre F. Value

Treåtments I o.o599 0.509

ReplLcates 0"0363 0.308

Er"ror 5 o.I75
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eryeri4e¡ll
A siumary of the resuLts on egg production, feed consumptlon,

body weight, ferti3-Íty and hatehabil"ity are gíven ira fabLe 25" Hat'ohability

le considered the ¡nost criticaL criterion irr studping t*le effect of rations

on l-aying hens r l*¡ -e tt¡e erperi:aent ¡vas couducted for a peniod of 17

weeks, tJre stetistícal analysfs of tbe hatchabiS.ity data lrâs conù¡cted on

tl¡e results of the ].aet 10 ¡¿eeks (l hatcles). The ffrst 7 neeks of the

triaa wag used as atttempenirrg periodrr to ellminate a¡¡y effect th¿t the

fonne¡ diet nay have had on hatchabilityo To obtai¡ i:¡fovrnatíon oa the

e.f-feet of the lnterection of treatments and storage periods oa hatchability

the tHo r,¡eek intervals for which ùhe eggs were kept prior to j:tcubation ¡¡ere

dfrrided i.nto lr perlodsr nanelyr a13- eggs layed for the flrsÈ 3 days of each

2 ¡¡eek lntervaL constltuted Èhe first period, the ne,xt successive l+ alays,

the eecond period, tl¡e next 3 dafs the third perlod snd tt¡e last la da¡æ prior

to Lncubation tt¡e fourth periodr Íhe complete statistical analysisr as

shoøn ln TabJe 26, tested four 'rnai¡ effects: raÙions, replicates, stora€e

periods and hatches. Statistical anatysf,s revealed a sígnificant dijference

between tf,eatr¡ents, betweën storage periôds end between hatches. Inter-

actlons of hatches with storage periods and replLcates ¡¡ith treatmen+"s r¡ere

aLso signifLcantr ù¡ t'he other ha¡rd ratíons had no sigrr:i*lcant effecè on

storage periods nor on h¿tchesq

the rations ( ta¡fe e5) did not show arrJr definÍte tre¡rd i¡ the ef-

fect of either of t*re dry forage meal-s or¡ hatchability óf the egço Wit'h

referenee to eerea:L grass, the 2 and l¿ per cont level s (îreatments E a¡rd E)

gave higher hatchabillty by 5.13 end L'10 pcr þeat respectivel.y than the

basat diet ¡¡hich eontsÍ-ne<l no green feedr TtIe 0.50 per cent Level ¡esulted
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l¡ l+e15 per cent l"oTrer hetch tha¡ tbe basal diet. ùr tl¡e other hand

al.faLfa meal at l-evels of O¡50 and l¡ per cent resul_ted in hlgher hatcira-

bility than the basal diet by \"25 and p.BJ per cent respecti'rely, but when

tb-is lngredient was included in the ration at the leveL of 2 per cent the

hatehabil-Lty of the eggs was 2o23 per cent Lolier than on the basa.L dietr

Conparing ühe t¡ro forage neaì-s, at the 0c5O and I per cent Ievel"s, tJre

alfaLfa diets gave hfgher hatchabiltþ th¿¡ the cereal grass by Brlro and 8.66

per €ent respectívely, ¡¡hereas et the 2 per cont leve]- the alfalfa resulÈed

ío 7.36 per cent Lower hatehabÍlityc The highest haùchebi1!.ty for aLL

dlets ras obtained on the ration contai¡lng the highest Level- of aLfaj.fa

(lr per cent) ¡¡hereas a rnixture of 3- per cent alfaLf¿ end L per cent oeree-L

grass (Treatnent F) resul-ted ia the lowest hatchabllityo

The analysfs of variance shoi,.ing the effect of ingredùents and

level-s on hatchablliþ is eontal¡ed ta Tab1e 27. The results j¡dicatá

no sÍgnLficant difference bet¡seen lagredients, l-evel-s nor between Lnter-

action of levels and f-ngrredientsc

Percentage egg production ¡¡as calcu-Lated on e hen-day basis and

the data l-ísted fn Table 2! ere for the tïo pef,iods, narnely the fírst ?

weeks end the last ]"O Feeks. The anab¡sis of variance date ( îable 28 and

29) indieated no signifLcant difference arnoog treatnents fo¡ either of the

periodsr

Feed consumptlon data ¡¡ere for the entire period of üre triel as

no provisl-ons were ¡nade to xeeord feed eonsurnptLon at the begi.nrrilg of the

hatchabÍI-l-ty period. Inspection of this data r¡ou-l-d i¡dicate that the¡e

Ls no assocLatlon bet¡¡een levels of forage meals fed and feed consumption

ås the varLations bet¡¡een replicates are genera].ly greater thên differeace

bet¡reen diets.
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leed effÍciency as shown l¡r Table 2! is based on the numbe¡ of

pouads of feed per dozen eggs LaÍd. The anatysis of variance (taUte 3O)

reveaLed no sf.gnifLcant differences beüteen treatmentso The 2 per cent

a].faLf,a ratiÕa gave the best ¡esults (6.3i+) cfosely fol].olred by the 2 per

cent cevea]- grass a¡rd the l¿ pe¡ cent a1fa.lfa diets r¿ì.th effiaieneLes of

6.5h and 6.66 respectl-vely. The poorest r"esullrs occurred on the l¿ per

cent eereal grass diet (Treatrnørt H) which wa"s 2oOB Lbs. per dozen eggs

Ìrigher i-n conrpard-son ¡¡Lth sane Level of el-faffao



TÅ3T,8-?5

f (nasar)

Average

B (BasaL +
B .Éit ae)

Average

(sasal +
.5% e#)

Average

(easaL +
2iëa)

Average

or2B7
oaz9g
õ.-268

0r287
o+320
0û307

O.2?9
0.283
o+279

or2Bo
o,293
õîã86

6,511
7.IrB
ãõ1

6f6B
6.79
Çii
7:!2
6.zo
6-":66

ûao22
0.200
õñ'uÞ

4.155
0.ohhãtg

-o*01L
0.0L2
õ'F13

-oå0Lh
o.1l+l+
õËõF',

0.L00

'.-siIL- coo?

o|2ld+
o.233'
õ;258

69.0
7t"B
ñÃ

?L¡.?1
85.60
SoTt

7B,t-o
65.b7nrt

tzp
It?5
W
650
50bffi

5o.o8 ¡¡lr.6
lfi.g 50.2
E6t9- ria

l¡9.1 50*?
6l-o11 56"5ßE ßß

B5'3 77"31t
9l+.7 70.00

'6F 
BÑ
Br..06
BL.oo
8ïñ3

Bzn6?
88.79
w75
7l+.Bo
79.31t
l7,-m

l$9 68.2
3Bo B2o8w Tt3

90.9
82'5¡F/

lfi"9
116.3m
57.7
lr7" oñ1
52?t
!3o9
[8'ã
)+7.3
l¿3"8
llbt\

b.7.6
37.5ffi

c
0

D

D

E (Basal + Oc3O3
E 2itc ) 0"270

Average õ';ã86

I' (Basal + or283
T lf"e + 1øc)oË3oh

Average ñfi
G (Basal * 0¡305
G b%a ) o.31lr

Average O¿-"O9

H (Basa]- + O.29A
Lt'ußc ) 0"315

Àverage O8A2

t9L B7r9
l¡83 82"6
537 A5c2

533 B2üO 72.17
LLt ?BÈ9 7l.*zo[87 rdfr E;68

Bo"1
90,78ç[

\6,9
35.7E3

9tß
æ14
58r
lil+7

308m

per hen per doz. ]-oss in Produ-ct¿ortt(àLF set litl¡ - 
bilityx*t'*

daY - e€gs - bodY wb. Fi¡st Second
pgr bi$ peqioq pgriod

lbs tbs -S;- 
- - 

No. fi r¿

o.o85 55"7 h7.5. 53! 85.9 8a"li9
0.012 b2"6 l+7.3 \)tt 83"2 69.32õ¡63 M Eã[ E8B ETg Tffi

b9cil+
Lf.6'r:--:-
45c J

63"11
1t6.6
ffi
53,7
t3"7
WT

5L"r
58.Bq6Ã

x llLfalfa

*,x.Cereal

xx* Fi¡st, period eovers *irst ? ¡¿eeks of tni-a].
Second period covers last 10 weeks of triaL

't:*** llatchabiLity on the basfs of fertile eggs

¡'.1F?\,,_

Effect of various Levels of aJ-fal-fa and eereal. graes
on perfonaance of breeding hens - E:cperi:rent Ï

7"t2
7.79
T:rE

6"6o
7, -47
õæ8"

5.1+o
7.28
6ffi
6*5o
6.59
Gt[

7*18 0¡000
t0*1O -AÒ228-s-.ZE rõffE



TABI,g 26

Source of vprietLon D,F.,

Treat¡aents 7

Repl-icates I
Storage periods 3

Ilatches lt

Treat¡uents x storage periods 2t

lreatnents x hatches 28

llatches x storage periods 12

Replf.cates :c t?eatnents 7

Eeplfcates x storåge periods 3

Replicates x hatches ,+

E¡ror 229

-5L-

funlysis of variance of hatehability of eggs

Meq4 ,f,quare

929.llt

l+05.81

1,863.38

217]48"|fl

163'to

221r.lO

u27i9
753*65

L29"ll+

]".6b.72

152.,¿o

F. Valge

6oogu*

2"66

!2022xx

tB.o3+-:e

1.07

l,h7

11.33*F

l+.9b^^

o.Blr

o.27

TotaL 3tg

4'*. Signilica¡t at J. per cent ].evel

TJ.BI,E 27-

ftraþsf_s of variance show:ing the effects of
irgredients and Levels on hatchability

Source gtg^¡::ÞtLon 
_

ïrrgredients

levels

InieractLon ( fr¡ x f,)

Êr¡or

D"F"

1

3

3

I

Mgqn Fquare

10, B17c50

t6'J53.56

16, go8"g¡r

tB1623oB7

Fo Va}¡e

0.58

0"89

O¡90

lota1 t5
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TÂBTfr 28
Analrysis of varia.nce of egg produetion
fo" the first Peniod of triaL

Source of variation D.4q Mean Squa¡e F. Ve]49

Bet¡¡een t¡eaùaents 7 58.a93 Lll+

rdithin treatnents I 50'833

TABI,E 29,

Anaþsis of varl-ance of egg productíon
for the second period of trial

Source of ¡e!:iation D.Fr Mean Square F'-Val-ue

Betweên t¡eatrrtents 7 25.OL9 1.08

Iû.thl¡r treatn¡ents B 23.]..1$

TABLE 30

llnaþsts of varía:rce of feed consumptíon
per dozen eggs laåd

Source ojf variatioo D'f'o Mean_Equg¡e f'q ig¿uç

Bet!üeen treatnerits B 0.9283

lùithir¡ treat¿rents ? I'O595 1.1¡+

L6

L5

15
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Þrpe4lnent Iï

?he sulrilaly of resuLts on egg prbduc tion, feed eonsullptiÕn, body

weighi, ferti)-ùty, hatchabil-lty and egg equality are found in Table 3L¡

The analysis of varíance of hatchability as shom f¡ lable 32 tested the

dLfference bet'reen treatmeats, replicates, storage perioCs, hatches and the

fi"rst order l:rteractíon of these ¡nal¡ effects. I¡r E:rperj:aent I it ¡¡as ob-

se¡¡¡ed that the LnteractÍon of treatments with storage periods had no signl-

fieant effeet on hatchability. I¡r viei¡ of this it lias fel"t that suffícíenà

lnfo¡rnation coi¡ld be obtal¡ed by using firo storage periods; namely al.l eggs

J.ayed the flrst 7 days of the two week interr¡al- constLtuted the first perlod

End the eggs layed the last f days the second period. By analysis of vari-

ence marked significant differences existed between Èreatments¡ storage periods,

hatehes and the interactíon of treat¡aerit and hatcheso However, as found

in E¡cperíment f, the interaction of treatnents and storage period was not

signÍfic antr

Referr5:rg to the effect of cereal grass (Treatnents C, E and H,

Table 31), the hal;chabilíty of the eggs decreased progressiveþ as the a¡nount

of cereal grass i:r the ration increased from 0¡5O to l¡ per cent. O¡¡ tl¡e

alfal-fa dieùs (Treat¡nents B, Ð and G)r the Oo50 and l¡ per oent Levels (Treat-

mentÊ B and G) naintained the sane per ceat hatchabflít¡r û¡6ys.. the ¡atLon

containfng 2 per cent a].faLfa (Treatnent n) r.æs 6,28 a¡rd 7.1+lr per cent lower

thm the 0150 ¿nd the l+ per cent Levels respectivelyd I:a aonparing the

eereal grass diets Îiith the basaL ration, the 0.50 and 2 per cqnt l-evels

(Treatrnents C and E) gave h-igher hatchabÍ-ì-fty than the basal by 8oL? and

5.92 î,* cent respecÈiveþo ,At the ,l+ per cent leve1 cereal grass resul-ted

in 6.25 per cent l-olier hatchability than the base]- ¡etion. Al-1 l-evel-s of

alfalfa, namely Orle 2 and l¡ per cent, resulted in higher hatcbability than



the basal by L0¡93, lrohg an¿ 1O.B? per cent respectiveLyr

Cornparlng the t¡¡o forage nea1s, at the 0.50 and l¡ per eent level-s

the alfalfa retions gave hLgher hatchabiLity than the cereal grass by 2.\6
ê&d 17.C12 per cent respectively. At the 2 per cent LeveL f,he a].falfa diet

resuLted in 1cL3 per cent 1o!üêr hatchåbílity than the 2 per cent level- of

cereal grass. The highest hatchabíl_ity for al-I rati_ons was obtai.:oed on

treatr¡ents B a¡d G (0.50 and b per cent alfalfa) whereas the L per cent

cereaì- grass diet ( Treaüre¡rt, H) J':iêLded the l_or¡est hatchabilíty. The mj:t-

ture of 1 per cent alfalfa and 1 per cent ce::eaL grass (Treatrnent F) uas

tåe second l-o¡¡esà and was only 3.28 per cent higher i-n hatchabil-ity than the

Ll per cent cereal grass ration¡

Resulte of the analysis of variance índicating the effect of tbe

two ingredients and l_eveLs on hatchability is shown j:¡ Îable 33, This

tabLe shorÌs a slgnificant dÍfference tetween ingredÍents, between revels

and the i¡',,eractlon of í-ngredíents and ì-eveJ.so

Íab1e 3lr indicates no signLficant dífference i:r egg pr.oduction

bet¡reen tl'eatnent s. Ilowever, there oas a sì.J_ght rise Ín egg production

as the level of either forage product i:¡creased ín the ration. The highest

production ¡.¡as obtai¡¡ed on the l+ per cent cereal grass diet (Treatment H)

whereas the lo¡¡est ¡esult occurred l¡r the ratíon containÍng the nixture of

aLfalfa ar¡d cereal grass (Treatnent F)!

The analysis of variance of the feed consunption data (Table 35

and J6).;ir¡6irated no síp.ific¿nt difference in either feed consuraption per

hen-day or feed consurnption per dozen eggs 1aid. Hotrevor, there.¡ras a

slLght rise i¡ tötsL feed consurnption per hen-day as the 1eve1 of cereal

grass increased in the diet. There .¡¡as no such tr,,end Ln evidenie rrith

t'l¡e bÍrds on eJ-falfa diets. For exanpLe at the 2 per cent Level of aLfalfa
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(Treat¡nent D) the consunrptÍon per hen-da.Y ¡qas Oo0-1-O pounds higher tha¡ +,he

ration cont¿ining lr per cent alfaffa (Treat¡nent G). Ín regard t¡ feed

consump'',Lon per dozen eggs laid al.L the diets containf-ng forage meal-s ex-

hlbited Ímproveneat i¡ feed efficlency over the basaL ration, ¡,rith the 0.50

per cent LeveL of al-falfa being the rnost efficientq

In dete:srl-ning the efíeot of varyÍng 3"eve1-s of a.Lfalfa end cereaL

gress on interior egg qualtty the fast two settiJig of eggs wero graded prior

to incubat{ono fu using ùhis proeedure, replicated Lots of eggs trel.d from

0 to 7 deys and fro¡l B to flr dsErs ûerê obtalned for each treat¡¡ent. The

Chf-square nethod of anaþsis was enployed (fabtes 3? and 3B). It indíeat-

ed that the proportion of grade A eggs decreased sígnificantly as the leveI

of al-faLfa or cereal grass lncreased in the ration. These resuLts hold

true regardLess of the length of the storage periodo

An analysls of variar¡ce rdas conducted to deternine the effect on

egg quallty of iagredients, leveJ.s and storage periodc Tbe Chi-Square

analysis indícated that as the levet of both alfa:Lfa arid ce¡eaL increased

i¡ the ratíon the number of gradè .4. eggs deoreasedr The anal-ysis of

varience reveal-ed that the effect of cereal grass on deereasing egg quallty

ras significantly greater than the alfaLfa meaL ( Tabl-e 39).
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TreaLîent

A ( BasaL)
A

Average

B (Basal + o"5l
B alfat fa)

.Àverage

C (Basa1 * 0.5ø
C cereal grass)

Average

Ð (Basal + 2S
D alfalfa)

Average

E ( Basal- + 2f
E eereal g¡ass)

Average

F (Basal + 1ø aLfalfa
T + Li¿ eorea] grass)

Average

(Basal + lrÉ
aLfalfa) .

Average

(Basar + bÍ
cereal grass)

.Average

leed Consunption
per hen-day per _dog" j€As

GaíÐ or ].oss
Ín body wf.
per, b14!:1Þs

o.61t
0.203
o

o"257
o.ûq
o.202

o.273
0.Ð?
o.202

0.312
-Co2?3
:õ6',q

o.25o
o.L56
a.2o3

o.132
0*L17
õ"TãE

o.a92
-ono'o
-7'oüz

o,272
o,]95
o.233

Ferti- Hatcìrability
f.ity I of fertil-e--fi- 

"gss -fi -
93,56 75.6786.91 76.88wfi 76:n

].bs.

o,286
o.286
6:ñ6

lbs.

6.52
5,59
6*ßj

5"bz
9.3t
Bå6

5"OA
6.3t
5oO (

6"2L
5.82
6:d
5"1+z
5.lrl+
T.B
6.23
5.69
î,9n

5,95
5.Lotæ
5"r$
t.7t
çñ

G
tt

H
H
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Effect of varioûs LeveLs of alfalfa a¡d cereal grass on
performance of breeding chickêns - kperi:nent II

59'z
6"o
Ei:î
6zno

*+)o. t

57,5
6r,7
93
6lt.5
6L,1
øß

l+8.7N
Þ4t t

6t.o
65,26tÍ
65.2
63.6
6Ëï'+

Eggs
Set
No"

393
b6ll
E:8,5

LLB
\5e
Eñ.'
h66
bll
[33',5

l+33
lß2
ñ2"5

l¡Po
l+59

ElTr*5

368
]+5o

@"0

h72
l+97

[tE 5

tü-
ltgt
E6

Eryc Þv'n-
ù.lction
-j-

q2.7
6r.t
tî4.

Egg Quality
o_-_? 4ays B -_lLllavs

ÂB
No" }loo

56
te
9î.o

5l+

'B

50
6t
55tb

50
be
ø.5

h5 tz lj].
7096Lfr"5 ñ,5 rr.o

18 35 3Ét7 46 Lofr"5 ñ,s fr.'

AB
Noo No.

lt+ B

t73ø.5 9.5

70 1
ôðb6,0 T.o

1
2
l_q

l+

2

-¡-rO

21,

6
TSio

9
10
3,5
2L
18
É"5

o.266
o.278,
o.272

oo258
o.2Bg
o.2?3

o.297
o.296
@6
O o29I
o,276
õtã6t

o.2t3
o.zït
d'.-ã6

or2g6
o.27'l
õ766

o"296
a,10)5
0.300

89OB9
87 

"506',6;í[

93.86
83"85
õ'ûtt't

93.\2
93.08
îiãg
87o&
93.78
W6
9]-"o7
9L,53
9r.30

93.18
90.30
Eñ;iE

B9.l+9
89.lr8
õçJ6'

86"9o
87.5o
8îã
B\.39
Bt.o9
8',[-.78

78,68
82.85
6.;76

77.98
86.11
Mæ
69.o7
7Lfu
73"30

89.50
BL"'9
6î-0[

7t.37
68.Ê
70,o2

2
0
1"0

o
2
110

l_

0
.5

3
¡"tt 5"5

10
6

5 -6!o

6a
7t4
fr.0

116

6t
tÍ.-

53
53
B,
5b

e
50r

>)
*
JJ¿

l+2 2
646
53'5 lro0

tl+
l+6

fr"
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Scurce of variatíon

Treatnents 7

neplLcates I
Storage perioCs I
Hatches 6

T¡eatrnents x storage ?
periods

-,t-

Ànalysis of varLance of hatchabiLity
of eggs - Þçeri-ment II

D.Fo Mea¡¡ Souare

].'r]!1b"gg

17B.oo

lroBLTh

260"65

]$.il+

l"53"32

10,31

151+.BB

o.56

3L"g\

E Valuq

L3' lrfx''t

2.!7

13,18tr-

3.1-B#

o.52

Lg6*rs

0"12

L,Bg

0"06

0.39

Treat¡nents x hatches

Hatches x storage períods

Replicates x treatnenùs

Replicates x.' storage
períocis

Replicates x hatches

Erro:r

lÊ

6

7

o

6

131¡

Total- 223

"'¡"* Sígnificant at 1 per eent l-evel

TABLE 33
Anal.ysis of varl-ance shor,ring the effeot
of lngredlents and leveLs on hatchabllity

Sou{qq of vqiiatlon Do!.. Mean Square

Ingredients

Leve].s

T¡rteractlon (f x f) 3

Error B

1 151218"27

3 r3rlb5,93

Lhr262.Og

115oB"lg

f'. Value

10,0g*

8. ?1*x
g.ltE ^

Tota.l a5

x Significar¡t at ! per cent l-evel
'¡rx- Signific¿nt at L per cent l_eveL
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TABurlh

.åna1ysís of variance of egg prcduction

Source ol varlation D.F. Mean Square F" Vêlte

3et'øeen ùreatments 7 22"067 1.Ol¿

-dithia treatnents B 21,U6

rABrElS

Analysis of variance of feed consumption
per hen-day

Source of vÊElation D..F. Mear Sqqare F. Lalue_

Between treatnents 7 0.000262 1.5f

trfithln treatntents I 0$OOO1?3

TÁBf,Eló

AnaþsÍs of varÍance of feed consu:nptLon
per dozen eggs J-aid

Scurqe of lqeaiation D.F, Meâ4lqquare F" Value

3eù"¡een treatrnents 7 O"1,1+5L 0.581

lù-thí¡ treat'nents B 0.2500
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O-Tdavsetorase

Grade

Á

o 
'''oB 1.o

* - zh"h6

Chí-squale tesÈ showirg the relationship
betlleen grades of eggs and level_e of cereal
grass for tro storage periods

-59-

TÌeefuûêntq

cEg
53.o 53.9 5o.o

0.5 B.o t7.5

É.ot - n.3h

Treatrnents

CEiI

57"O 55,5 Jo.S

L"5 l5.o 37,5

N2,oL - 11"3L

I - Ll¡ days storage

Grade

A

B

A

go.5

5.5

* - iï.tz
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r33I,E 38

0-?daysstoÌage

Grades

¡

a 51'o

B t.o

tf' - 13.70

Chl-seuarê +,est sho¡ù-i¡g the relationshf.p
betr,¡een grades of eggs end level-s of
alfalfa for tro storage periods

B - Il+ days_ÞtgËege

Grades

¿.

B

Treat¡nents

BDG
67.0 56.5 9'1.5

loo 3"5 10.5

f .o1 . L1.3lr

Treat¡nents

BDT
6gno 56o0 51.0

3.0 3"0 Ag.t

tr.01 - u.3lr

A

50.5

5.9

X2 - 23.1¡f
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$ource of variation

ïngredients

ievels

Storage peniod

I:rgredients x 1êveLs

fngredients x stora€e
perLod

levels x sto¡age period

Error
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Analysis of variance gf egg quality

Mean Square

Bt2.25O

2r 838"1.87

976,562

32ì+.5b2

56.25o

29U.!+38

L

3

1

3

1

F.- Yqlue _

l+.38*

15"33{'F

5.27*

J_.75

0o30

r.5g3

tl

Total" 63

x' Sígaifícant at 5 pe¡ eent Ievel

¡¡x Significa¡t at 1 per cent level
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DTSCÜSSTON

the rnol-e played by these tr¡o forage products i:r pou.Ltry rations

is based on the growth response a¡rd feed efficlency el-icLted frûri cblcks

and poults as wel-I as on the rete of egg production and p%r cent hatcha-

bility accnríng from breediag hens that Ëere fed varyìrrg Level-s of al:falfa

ar¡d cereal grass in non-purffied diets¡ The dLets used may be broadty

categorLzed as follons:

(a) ct¡ict< ratlona

(b) Poult rations

(o) fay:i¡g rations

(a) Chigk rattons

I¡ E:cperiments I and ïI, an attanpt l¡as nade to ascertai-n the

indívidual, palatabfLfty of tlre forage rnealsc From Þrperíment I, rhere

the t¡ro forages r¡ere botl¡ offered free choice to chicks, it was evident

f¡om the conoumption data ttrat the birds preferred the atfaLfa to the cereel

gfêes6 I¡r vLen of the fact tåat each feed trough containing tÀeir respec-

tive forage meal" was rotated daiJy fr"om one side of the battery to the other

It is logicaL to assune that a ¡eaL dLfference irr pal.atabillty ed.sts be-

tlteen s:Lfâf.fa and cereal grasso No attenpt was ¡nade to ascertain thê flavor

ingredient contained in the aLfailfa that nade it more palatable than ee¡eal '

grassc

Irr &rperfment If r¡here these tr¡o forage neals were separately rak-

ed at varyÌng 1eve1s i¡to the basaL ratÍon, the preference for the ratÍons

contaínfig the alfa:Lfa ration'rether than the cereal grass ¡Eas not deteetedr

ThÍs experirnent suggests that the palatabi-tity factor in a3-fal-fa ¡¡as not

sufficient\r wel-l defi¡ed to perîit detection, or'that other feed ingred-

ients ¡rere sufficíentJ.y paLatable to ¡nask the irndesi¡able flavor attf,ihrtêd
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ln &qgerjment f to the cereal grasso

cooney g! al (19L8), ,lensen (t9lr?) and Heyrang (tgio) au rr-
ported that as the level of aLfaLfa meal was increased i¡r a chick ratio¿

above I per cent there was a gradual- decrease 1n growbh rate and a lonering

of feed effÍcl-eneieso fheír obsenrations ero supported in &cperfment rrr
for not onJ¡r al.falfa but also for cereal grass" Eowever, ùhe greater

growtå depressions observed l¡ the cLicks fed alfaLfa than Ín the chicks

fed oereal grass wheo leveLs exceeded 10 per cent is difficul"t to expJ.ainc

unde¡ t'he conditions of tl¡is experirnent it cannot be attributed to the flbr.e

content of the diets as at ar¡r gåven 1eve1 of i¡clusion of ailfa,l"fa ar¡d cereaL

grass, the flbre content of the rations conùai.nfu¡g these forages were es-
gentially tl¡e same¡ It rnay be postulated that the growth depressing fac-

tor found in alfa-l"fa þ Petersen (1950 a) is present i¡ lo¡¡e¡ concentration

fu oereal grass. No evLdence can be gleaned from thfs erçer"lnent to sup-

port, the contentLons of Seott (Lg52), Hansen et e]' (1953) and Vavich et a].

(f953) ttr"t aLfalfa meal contains tmldentlfled grolrür factorsc O¡r1y by

the use of purifLed or sanri-purified diets have the above ¡¡orke¡s obtained

growbh stirulatLon by usiag alfat fa neal in chick diets.

the effect of usfng a co¡nbi¡ation of ¡l falfa and cereaL grase il
chl-ck retions ¡¡as tested in Þ<perj:nents fV and V¡ No r¡arked superiority

resurr,ed nhen a cornbl¡ation of the firc products ¡rere used l¡ a chick ration

5n place of either product' separately¡ These ¡esul.ts ¡¡ere in contredlc-

t'ion to Lhe fin<i1ags of slinger et al (191¡9) who reported that a mi-rLure

of equaL parts of alfalfa a¡¡d cereaL gress gav€ better chick grorrth than

usi¡g either product separateLy in chick ¡ations. rt ç¡as found iå Þçeri-
nent Mhat the gr.owth depression ¡ras greater et ùhe 10 per cent 1ev6L

rhen the anrount of alfa]fà in the ¡atÍon l:rcreased end the arûount of cerea,].
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grass decreased !,rhich õupports the contenti-on nade Ln Experírnent III that

aLfal-fa. haa a greater growth depressing effect than cereal grassc

iùith regard to feed efficiency data verJr 1ittle j-r¡forflation can

be obtaíned from the results. -Although there ¡¡ere ¡narked differences in
the feed efficiencíes betlÍeen treatnents, ttre differences betr¿een repl_ícates

r*ithl¡ treatments l¡e?e just as great Tesulti.rìg Ì_ri non-signifÍcant difference

betl¡een treatnents. Howeve?, there was a trend in L:rperiment III and IV

towards l-ess effieient util-izatjon of díets as the l_evel_s of forage meals

rose above 1 per cento

The reason for the reùardatl_on of gtouth and 10û feed oonversione

in &rperÍ¡¿ent V is obscure. One possibill-ty appears.to be that the chicks

used in tÌìis expe!^lment rere hatched fron pu11et eggs in the month of Nov-

ember and enviror¡nentaL effects due to season arrd due to maternal effects

na,!" have affected theÍr normal growth" frr contrast, the chicks used in
Elçerinent fI/ r¡ere hatched ln Âpril- fro:n eggs layed by hens .b,l¡at had been

in production for ! rnonths. lir vier.r¡ of thís no concl¡-sions can be dra¡¡n

fron &rperinent V¡

Observatl-on of the resul-ts of Erper5.rnent VI indicated that the

practice of including aJ.fa1.fa and cereaL grass in breeding rations has no

signtíicant effect on the groroth of the resul-tjng progen¡'. !r this ex-

periment the chieks hatched from hens that received the basal_ ration, å!:.d

those chicks fed a basa.l ration ccntaj-n!-r.rg no dr-lr,'forage meal_ greÌl equal_-

þ as well as the chlcks fed on the garne levels cf forage neals contained

Ln theír ¡raiernal- die'r,s. Kohl-er and G"ahein (1952) reported a growth

factor or -factors i¡ fresh påsture which rnay be passed _frórn the breeding

hen tc the chick" Ae in<iicated by ihe results of .kperiment IV neither

of the dehyclrated forages appear to contaiJr this gror-rth f actor or facto::sq
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A plausible expla-aation r,rhy the drj- forage meals are not equÍ.rralent in
groûtrh plonotÍag abillt;r to fresh pastu"e or forage juice was reoorted

by Scott (tgtl a.) and Hansen et âI (195i). These investigators postu-

Lated that cehydra|ion destroys the grolrth pronroting actÍvity of al-falfa

¡neals. this couì-d apply equal-ly to ceroal grass*

(b) PouU ratioqq,

3û this experiment the i¡iclusion of B per cent aLfalfa or cereaL

grass f:r a pou-Lt xation depressed growth and l-o¡,¡e¡ed feed effieiency when

lncluded i¡ an all vegetable diet and stircuLated grohrth Ìrhen included fn

a diet containS::g vegetable and animal- proteino Cereal- grass gave better

growth than a-Lfalfa when the products were included l¡ the ration costain-

Íng vegetabLe and ar¡Lmal protein a:d had a lesser depressing eí_feet on

grovth than alfa:lfa ¡,¡hen the forage rneals ¡¡ere Í¡cl-uded i¡ the ¡ation con-

taining aJ.I vegetable proteíno Observation of these ¡esults øould indi-
cate that the source of protein i¡r the ration is ao important factor Ln de-

te:mÍ¡ing the' effect of alfaLfa a¡rd eereaL grass on poult growth.

(c) L,ardng ratlo4s

The data of both experiments revealed sone consistenÈ trends ín
hatchability* In both t¡ia1s the ratíon contai¡fng l¡ per cent al,fa-Lfa

produced the hlghest hatchabilityc The l¿ per cent cereal grass diet pro-

duced lowest hatchabíllty b Experfunent fr and was onJ-y J..L? per cent bLgþer

i¡ hatchabillty than the basa-l ration l:r &cperi¡nent I* The nixture of
1 per cent a"lfal,fa and I per cent cereaL grass in the ration did nct mal"n-

tein hatchabilLty as well as el-ther proùrct r¡hen used separateþ in rations

at this level¿ Thls ¡¡as consistent for both trialsa Tt¡e eombined effeot
of al-L dlets contalning al"falfa and cereal- grass ôn hatohabiHty shows no

sfgnificant differe¡lce between the two products fu Þçerirn*rt f but, in
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Íbperf-nent' rr there -r.ras a sl-gnificant difference betveen the two ingred-
ientsr The atfalfa diets exhibited supez'for results i¡r this case.

ï:r E4rerireent fI there 'ras a gradual_ declÍne Ín hatchabii.fty
as the l-evels of cereal grass i'creased Ín the diet. This wourd s'ggest

àhat there Ls a deleter.ious factor tn cereal grass that has a depresslng

effect on hatchabilityr &r the otþer ha¡¡d the i:rcrosíon of rncreasing

levels of a.Lfa-Lfa in the diets appeared to plomote higher hatchabi.lity.

The forage rrea_Ls did not signf.fieantLy affect egg production

l-n eithex of the trial-s,o rn hperirnent rr tàere r*as a sllght riso rn egg

productfon as the leveL of either forage neal i¡rc¡eased in the raùiono

Feed consurnptron per hen day dfd not ¡eveaL any narked differences

between +"he alfalfa and aerear. grass diets in either trlar-, T,rowêver, ùr
Èhe second yeår trial there ¡sas a gradual rise i¡ total feed consumpü-on

per hen da¡r as the level of cereal grass fncreased íï¡ the dl"et.

leed efficiency data (pounds of feed per dozen eggs laid) rer"e

not signfficent for either triaLr There ¡ras a narked laprovenent in feed

effLofency ln the second triar over those in ùhe fr"rsù e:qrerÍnentr This

¡ras due to the higher egg production that occu¡red in fhe seeond year tria].
The anatysis of egg qual-ity data reveaLed that the increasing

Levels of alfalfa a¡¡d cereaL grass Lncreased the nurnber of grade B eggea

!'urthewrore, the der,eterr.ors effecÈ on egg quarity ¡ras more pronounced

for cerea.l- grass than it ¡ras for the same 1er¡eI of alfalfac Thís Íb
plobabfy due to the hfgher content of xanthopþL1 ln the cereal grass

tha¡¡ fn the alfa].fa*
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Carotene deterLoratlon i¡r alfaLfe and cereal sraas
u.ader fanÞ storggg con4itions¡

In coaJunction w'Lth the study of the effect of alfaLfa end

cereel grass on growbh, feed efficÍenc5rr egg production and hatchabfJ.lty,

the effect of storage on cerotene contênt of these tuo products was l¡-
vestigatedo It w¿s feLt ttrat a study of this nature w)u1d p"ovide valuable

data on these products as sourees of carotene silce length ar¡d condition of

storege have a marked influenrce on cerotene content and also beceûse alfal.fa

and cereal gFass are sold on a guar¿¡nteed oarotene basis¡

The study divided itself into two phases: 1¡ 1Ìæ raontlrl¡r 3.oss,

of carotene Í¡ al.fal"fa and cereal grass afüer a ]2 montl¡ storage perlodr

Sa¡nples were ana\rsed at ó consecutl,ve rnonthl.¡r lnÈervals and 2¡ The ¡ate

of earotene destnrctíon in freshl.v processed samples of al_faLfa ancl cereal.

grassê These sarnples trere obtaíned frora early, medLurn and J.ate seasoa crops

respectívely, and llerê analysed at fou¡ consecutLve nontb\r íntervaLse

A chrolratographie techalque*x lras erapLoyed l¡ deteflr¡i¡lng the

carotene contentc One to tl¡ree g"ara6 of the neal sast¡¡les r.¡ere extraoted

i{ith a nirüìrre of Skellysolve B and acetone in a So:r}rJ.et appa¡etus, fhe

extract üras evaporated to a snall volu¡re and the ¡esidue ûas passed through

an adsorptLon col-u¡nn of eelLte and activated nagnesiaê The cartenoid pig-

mênts whl-ch nere not abso¡bed we¡e then corle cted a¡¡d their transnlttance

measured in a spectrophotoneter and conpared lr'ith ü¡at of a staada¡de

x llnÍs portion of tt¡e i¡;estigation was a co¡nbi¡ed project with Mrc J¡ Cr
B_rown, Graduate Assistanù, Deparùaent of ,AnfinaL Science, üniversity of
Manitoba¡

*,* Methods of Vita¡rin Assay, Prepared and Edited by the .Assocl_atÍon of
Vita¡dn Chenists, Inc., Second Editfonr ievLsed and Supplanrented, 1951c
f¡rter-sclence PublLshers Inc., Nel* york¡
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?he carotene content of eereal grass and eLfalfa dropped fronr

i3 ar¡d 21 ntl I ligråm' of carotene to 19 and 6 n 1Ígrarns of ca¡otene per

L0O grarns respective\r, durirrg the l-2 nonth storege perlod. Whjile the

loss in earotæne val"ue was lrl¡. per cent for cereal grass, the aIfaf,.fa neaJ.

. Loss r¡as al$ost ?3 per centc these sanrples dld noù deteriorate 1rykedlf
durlng the 6 nonthþ (3o ¿"y) i¡tezvaLs $hen the determl-nations ¡¡ere nade

following the storage peniod. The alfel.fa dr:opped fron 6 to ho5 rri[Lgra¡ns

of carotene per r-oo grame and üre cor.ea.r. grass dropped fron 19 to 1lr nü.1i-
gran¡s per 100 grans during the period.

lbree different shipnent. of eaeh of the tlrô near"s r¿ere analysed

and found to be very si:nLlar in carotene contênt and rate of disümctionr
sa¡aples of the forages were anal.¡rsed frora the tlne of ernivait and at l¡
raont&ly (3O day) j¡¡tervalso The anal¡rsès sho¡,,¡ed a fafr:ly consi8tent rete
of destruction. The everage of ùhese analyoes ¡¡ere used r.n the prreparatf.on

of the grraphe The cereal grass dr"opped 33 bo ZL nillf.grams of cerotene

per 100 grams end arfarfa fr^o¡¡ 22 to r.¿r ntltiglar.s of earotene per 100 grans

l¡ t'his perlod¡ This represents å ross of 35 ancl J6 per cent respectively
of the original carotene content for cerea.L gras s and å"Lfalfa.

From these anal¡rses it was apparent that the rate of destruction
was fairþ constaltt for about 13 nonths afLer ¡¡hich there rræ år appa¡ent

plateauiJ¡g effect resurttng in the ¡etention of e constant leveL of ce¡oter!.e

for a eonsiderable period (see graph). This flnd5rig is jrr agreeurent lr:ith

that of other i¡vestigators, notably Ha].verson and i{art (1g¡{?). F¡on flre
graph lt nay be observed that cerear- grass very nearþ paralreLed the arfa"lfa
l¡ rate of eaf,oteüe destructione

Fro¡n tÌ¡e practical standpolnt eereal gras6 and alfalfa can be

stored rather successfiúly fn sealed paper sacks r¡nder unheatod, relativery
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dt1r and dark conditLons+ HÕnever, as recom¡nended carotene leveLs urust

be naintai¡led iE pouLtrxz ratfons, careful consfderation of the length and

condition of storage is of inportance.
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$ul,r¡únÍ ÁÌ,lD GrÏ'f_ctTtsÏoN

A conr¡raratfve study lras rrnderteken to evaluate dehydrated alfal-fa

l"eaf ¡neal and deþdrated cerea-l grass in pouJ-try rationer These l:rvesti-

gaÈLons were designed to determl¡re the reLative effect of ttlese t¡ro products

on 
"ate 

of gr.owth, food conversion, pel,atability, hatchabilÍty, nortalLty,

egg productlon and egg qualLty. In this 6ùudy Dl-ne separate trials Ì,rere

conducted, six ¡ù'ith chicks, tì,ro with J"aying hens, a¡rd one u'ith Broad Breast-

ed Bronze turkey pouLts¡

Fror¡ the resuLts of these øqlerÍments the following concl-usíons

are drawn:*

. 1c l¡lhen chicks are offered both aLfalfa end cereal- grass l¡l
dry fom, free choice, ttrey exhibit a dåstinct preference for a1fa1fa,

2t When alfalfa and cereal grass are separately nlxed into

chick sta¡ter f,etions at leve1s of O, 1¡ 5 and 1O per cent, the chloks

do not exhlblt a preference fo¡ either of the forage neaLs r

3. I¡lhen alfaLfa and cereel grass ere ralxecl separateþ Snto chfck

starter ratLons at 1evels of 10, t-l and 2O per cenù there Ís a progres-

sive decline !o growth r¿tê aeconpanied by a lowering of feed efficÍency,

These conditlons are evident at al.l J.eveJ.s enployed and by both foragesr

lr. WÌren the forages made up L0 per cent or more of tl¡e totaL

rationr the birds subjected to the aLfalfa treatments qrhibíted a rno¡e

severe declíne 1n growth rate ar¡d l-ess efficient feed conversfon tha¡

drd the chicks on correspondlng level-s of cereal grasse

5r The Lnclusion of alfalfa and ce¡eal grass aù the I and !
per cent tevel-s i¡ ehick ratLons produced equlva:Lent growth and feed

conversior, to thaù obtained on tl¡e basal ration devoid of â11 forage
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products.

6. fhe incLusion of e nÍxh¡rê of the t¡ro forages in tt¡e basaL

ratl-on bas ¡o neaanrabla i¡fluence on grolrth rate or feedl eoave¡sLon.

7o Chlck nortalLty is riot affeated by the faolusLon of elttrer

forage produet la the dlet¡

8o lbe fncor¡lorauon of al'felfe or cereaL gras6 Lr¡ the raÈLoa

of breedíng hens had uo sLgnt*icant effect on the subsequent grorth

raùe of th6Lr progery.

l¡ &en 0r O.5, 2.O ar.¡d lt.O per eent aLfall'fa and cereaL grass

respectlveþ r¡ere included l¡ tt¡e ratfonE of breedlng hens s¡d tlæ re-

suLtant eggs inoubatæd ttrere was a prônorürced increese i¡ hatcha'.

blllty froa those pens fed alfalfa and a decLl¡e ln batchabtt5.ty fræ
tJrose pens rêceLvl,ng cereal gnass. The effecÈ of ùhe ü¡o products

on hatchability is olear3y demonstreted ln Þcperiment II aì-though lese

evfdent ln Þrperinant Ir the resuLt of the two years rork ¡rlth brced-

rqg hens shorùed that the eereal. grass probabþ carLed a factor or

faotors that depressed hatchabiJity.

IO. fhe incluslon of cêr6e1 grass Ln Laylng 
"etfoãs 

lras a signl-

ficantþ greater effeet oa decf,êesing egg q¿aLity tha¡¡ hês a.LfeLf,a, as

nêeaured by l¡tensity of yolk co3.oro

lfu Egg ploduetion is not affectêd sígnifÍcånÈl"y by the Lnclusion

of either forage product in a LryIag ratioa up to the Ir per ceat J.evel

J.2¡ Àlthougb the cereaL grens contal.ned higher LeùeLs of, cerot€ne

than elfa].fa in aìl eases, tbe rate of destructl-on of carsteae in the

products ïas practicol lF thE sa¡¡eo
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