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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
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?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
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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
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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


