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ABSIRAET

sÍuDIEs OF BoDr FLUIÐS9 NTTAOGEN BALAi\TeEe So¡m NIITRIENT

DIGESBTBTLIfTES A¡{D REPBODTIETTVE PEBFOBH.N{EE OF

SOWS FEÐ VÂBTTNG LEVEL$ OF PROTEIN

by

Brlen Ed.ward. MlLne

Bwo trlale were cond.ueted. d.urtng thts tnvestlgatlon"

In the ff.rsÈ Ërta]" hlgh, ¡oed.lum end low proteln ratlons

suppLytng, l+Zos Zl+a ar¡ct l-70 e;. of dtetaqy protetn per d.ay

respecfLveLy were fed to so!{¡s d.urlng gestatl"on and. prlor Ëo

breed.lngu The seeond. t¡ef"al conpared. onJ.y the h3.gh end. low

protef.n raÈlons Ìrlth the Lovr proteln level. dteË beLng fed.

only for the Lasü ftfteen weeks of gestatf.onu ÂLl enlnale

recelved. fhe hlgh proteln retf"on ln l.aetatton"

[he Lngred.lents of, the Low proteln retlon were

corne d.ehydrated. elf,alfau and. a¡rlnal feË $¡lth s mlneraL-

vltetntn supplement. The other ratlons conslsted. of ootrn,

d.ehyd.rated. aLfalfa end. a mlneral:.vltamln supplement ysf.th the

suppLenentary proteln for the hteh proteLn ratlon provld.ed.

by soybear¡ neaL and. meat mea1,

Ðue to fertlLlty probl-ems encountered. Ln TrlaL I
data fron only a llntted. nr¡nber of Eowa rÍere obtal.ned., thts
betng espeetalLy appLlcable to the J.ow proteLn ratlon" The

problen was belLeved. d.ue to the use of anlmaL tal-Lovu ln



x

îr1aL I u so that l-erd. was used. es s source of anlloaL fat 1n

lfrle1 II,
The lo¡qerl"ng of the ôally d.tetary proteln Leve1s

to 240 end. 170 g" of protetn per d.ay resu].ted. tn slenlfl-
eantLy }o¡ver welght gaLns ln gestatLon for the Low protef.n

treaüment aninals Ln TrLal I end whlLe the ned.lrrn proteln

anlnâLs galned. lessu the dtrfferenee luas not stgnlflcesrt"

r.{gatn Ln l8rlal" II the anLrneJ.s on the low proteln treatment

galned. less d.urlng the gestatlon perlod. but the dLf,ference

was not süatlstf.cally slgnLflc&r¡t,

No slgnlflcant ðlfferenees ln apparent dry netter
or onrd.e protetn d.l,gestlblllttes wetre noted. ln Trlal" I or
Trlal" II u

So¡us reeelvtng the I"ow proteln ratton dursrg
gestafton retaLned. stgntfleantly Less proteln j.n both {rrlal
r and rr but thle v¡as counËerscted. by l-ower nltrogen losses

by ühese animal,s tn lactatl.on. rn Srlar rr the eomposttlon

of the prod.uets of gesüatlon, nanely f,eüuses, afterblrth
and. fetal fluldse v¡as not affected. by the d.lfferent d.letary

reglme reoelved. d.urtng the gestatLon perlod." ÍFhe anlnaLs re-
celvxng the Low Level of proteln actr¡ally stored. more pro-

teln ln the fetuses thar¡ the as¡lnals recelvlng the &20 g.

level"

In TrlaL I end. Trtel II blood. ceLl oor¡¡rtse lxeÊEa,-

tocrlto haemoglobtn end. totaL serr¡m pmteln levels were not
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af,feeted. by the d.f.etary regtneu though all treatnents showed.

a tendeney tovrard.s srpseud.o*anemtao tn the latter stages of
gestatlon" No stgnlfleanË ehanges l"n sen¡¡n albumln otr glo*

bull.n leveLs &s a pereentage of total seru¡n protetn eould.

be d.eteeted. d.ue Ëo d.letary proteLn level or stege of gestatf.on,

fhe creettne, ereatlnlne er¡d. totar oreatlrr€-@r€B-

tLnlne levers prere etud.led. ln TrLal rr end. the Level of
dt etary protei.n d.ur!.ng gestatlon had. no sLgnlftoent effect
upon fhese oharacterLstles"

ra Erf.al r all of the yor¡ng of sows reee!.vlng the
low proteln rati.on !Íere srnall a¡rcl strl"i. bowr whereas no

stgnl,ftcant d.lfferer¡ces between nunbers borrr, nr¡¡abers sËt1L-
bor,rr or blrth welghts eould. be d.eteeted. between the ned.lum

and. hlgh protetn treatuents ln Trlal. r or Èhe hleh and. lov¡

profe!.n treat¡oents Ln Trral rr" rn Trlal rr the percentage

of fhe ll.ve born young suwr.vlng ts three weeks lrtr&s oorr-

slderabLy htgher for ühe low proteln treatment and" thls tend.ed.

to corrnüeract the hteher nunbers of sttllbt rths noted. on ühf"s

treatnent" However, by the thj.rd. week of }açtatlon the
young of Èhe low proteln treat¡oent anlmals were sl"gnt fteantly
llghter ln body wetghü than the yor¡ng of the hlgh proteln
treatnent. rn ad.d.lttono overall Lrtter welghÈs ware sLgrlfL-
oanü1y lower for the low protetn treatnent antnals, thls belng
the resuLË of a combl¡aatlon of the red.ueed. nr¡mbers and. llghter
you¡19 at thts stage,
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In the lactatlon baLance trLa1s, the pt gs of fhe

low proteln fed. sows consumed. alnost the sa¡ne quantlty of

nll,lr as dld. the plgs suckll-ng the soli¡s fed hLgh proteln.

Eowevero slnce the proteLn content of the nl1k produeed. by

the Lot¡ proteLn fed. sows was lower, proteln lntake by these

plgs et one week ¡{as slgntfLcantly d'ecreased'"

The feed. consumptlon of the sows f.n Trlal II d.urlng

the laetatLon perl.od was extrenely pooro The 1ow proteln

treatment enl¡ûaLs ate more food. Ln laetatlon and. lost con-

sld.erably less wel.ght when compareê wl,th the hl.gh protetrn

treatnent group but d.l.fferences were not slgnl"flcant,

The results of the study suggests that the feedtng

of 170 g, of proteln per d.ay d.urlng the Last ftfteen ¡seeks

of gestatlon of the so¡o d.oes not result ln stgrtfleant effests

upon reprod.uctlve perfornancer excepttng that the proteln

content of the nllk ls d.ecreased. and. three week lltter welghts

nay be lowered.o In thls study, lnte:rnlttent scourlng probably

asststed. the latter effect"



INTBODUCTTON

In a plg enterprlse, the efflclency of the r€-
productlve eyole Ls of naJor Lmportanee, for r¡nLlke the dalry

cor¡r a sow?s prod.uctlve ablllty Ls d.epend.ent almost enttreLy

upon her ab11Lty to rear youngo The more plgs she prod.uces

that are vLable to narket welght the greater her value, ag

thls spread.s the so¡rss rearlng and. maLntenenoe costs over a

larger number of young,

IÈ ls generally well knoum that the nutrlt,lonal
etatus of the gt lt and sow prLor to breed,lng oan affeet the

number of ova shed u a nflushtngn effeet belne; lnd.uced by ln-
creased. feed. all-owances prLor to rnatlng" In ad.d.ttLon dlet
ln fhe gestatlon perlod. can affect embryo surv!.valu If.vabll1.ty
and. post-¡rataL growth. Fallure of the Latter tvuo can be

brought about by lowerlng or even conplete lack of nllk pro-

d.uctton followLng a perlod. of poor nutrltl.on ln elther gesta-

tlon or lactatX.on. Thus lt can be seen that nutrltlonal status
Ln aLl- three stages, pre-breed.1ng, gestatLon a:ad lactatlon
can affeot the effLolency of reprod.uctlonn For a comprehen-

slve eüud.y all three stages must therefore be taken Lnto ac-
count d.ue to thelr lnterd.epend.ence upon one ar¡othero

To d.ate Natlonal Research Cor¡notrI feed. alLowences

for gestaüLng g5.1ts and sows have been based. pr1narl3.y upon

lnfornatlon obtaLned. ln applled. feed.lng trLal-s and. the estl-
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nat!.on of nu$rlent requlrenenÈs has been msde by extrs-

poLattng d.ata obtal"ned. from g;f¡owtng anLmal,s" In other speol.ese

sheep and datry oattle for lnsüances recolmendeð feed.

alloe¡ayrees are l.noreaeed. towarôe the ternlnatlsn of geetatlon

ln accorrrla¡oe ¡olth the fact Ûhat the naJor d.evelopments of

uterus and. fetusea occur at thls stage" .A sl.nllerr eond.ltLon

has been éenonstrated. ln so¡ts ¡*LÈh some two*thlräs of the

prod.uete of gestatlon belng lald d.ovwr Ln the last one*th3.fiå.

of preg¡rancy, Eowever, ln nosÈ North Ânerlcan feed. lî@-

cornrnend.aülone no al.lo¡çance ls ned.e for thLs, ts'hereas moeü

European eountrtee f.ncrease feed. levetrs by approxlneteX.y orre-

thS.rai for the last month of gestatlono

I{Bny aBpLled experl¡ûents varylne the X¡ereentage of

proteln !n e gestatS.on ratl.on have been reportecl wlth varytng

resuLte. Only one recent relprt from North Caroltne Stateu

3.n wh3.oh w1d.eLy illfferent levele of pnoteLn were fed., hae

been publf.shed. to d.ate" Ílhls sho¡sed. that leveLe of 1lù0 to

5t&0 g, of protef.n feè per d.ay had. no stgnS.fLcant effeot upon

young at blrth and. thelr post-nataL gfowth"

Af,ter ooneld.erLng data on the proteln oontents of

the prodtucts of gestatlon enè the paÈterzr of thel.r ecer¡mulatlon

Lt was d.eclèecl to d.eternlne the effect three ðlfferent level-e

of proteln wouLè have on reprod.uetlve perf,ornãIroe f,n 8or{8e

Às e stand.ard' the Netlonal Researeh Cor¡ncll reeomended feeð
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level of ¿+00 gô of, proteln n¡er day was ad.opted.r Ðhe oÈher

two }eve].s belng 60ft ayÃ t+Zft of thtrs' lfhe pro$eln eontent

of the two ]"a$ter re'tl.ona $rag based. upon theoreËl.ea]' estt¡nstee

of eerl1etr workers,

Most of the êata preeented. eo¡reerr¡s the NatlonaL

Besearoh Cor¡nell stanêard a¡rd the Low LeveL of protelnr the

stud.y beLng more oomprehenslve than noet aÈüenpted to d.ete"

Welght gef.n, feed oonerrmptLon a¡ld, l"ttter d,ata rsere ertterSe

of lntereeËo In eddLË!.ono d.1gest3.bf.L1ty, nltrogen balaneeu

ereettnt ne and creatlne excreÈi.on rùere d.Ete¡mlneê and bLooð

eüud.les wsre oond.uoteè. The bLood. studlee lnel"uded. oeLL

oounte, serum protetn d.eterntnaÈlo¡rs anê eLeetrophoret3.o

separatlon of aerua Brotelns at varlous stages of the ¡re-

produetlve eyeLeu Also f"n the eeeond. of t¡qo trS"a1s ooEI*

cLucted. en attenBt at essesslng the toteL nf.trogen oonËent of

the pnoðucts of gestatl.on was nad.e by sacrlfS.otng fhe youn8;

at btrth e¡rcl coLLeetl.ng the fetaL membranee and. flu5.d.e'



TITEAATURE BEVTEúJ

ExcelLent revlews of nuch of the d.ata presented.

ln ühe followLng pages have been presented by Dwroan and

Lod.ge (1960) and. Lucas (rg6l+)s

osexr¡^aL MaturLty ar¡d. Fertllf.tvs

The flndlngs of Burger (:..952) and. Self et al.
(L9551 shoy¡ed. that whlle nornally the eLl-È reaches sexuel

naturlty between four and. ntne months of ager both over-feedlng

and under-feed.lng seem to d.e1ay ühe appearance of fl.rst
oestrus"

Davld.son (1930) af scovered. severe proteln defl.clency

retarded sexual naturlty to ae late as elghteen monthst

whereas Fowler and. Boberüson (L951þ'l observed. proteln quallty

couLd. also affect a d.elay"

NutrLtlonaL effects on fertlJ.lty were stud'led by

Flshwlck (19¿ll+) and. (1945't , who for¡nd. a perl.od. of und.erfeed.-

Lng early tn lLfe could- cau6e LnfertllLtyn KlnS and Ïoung

(1957r, found. that sows on a ].ow leveL of feed. sholoed. a htgher

lncld.ence of lnfertlllty. In support of these eoncluslons

Qualfe (1952) obserned that glLts and sons Ln lnprovLng corl-

d,ltlon conceLved. more read.lly and. produced. larger lltters.
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Hammond. (1914) for¡nd that gllts often had feyrer

corpora lutea than sows$ he also eoncluded. that atrophy

of fertlllzed. ova early ln pregnancy $¡es not of great lnpor-

üance as more ova than the sow could. support nutrttLonall-y

were present at fertlL!.zatlono Eolceveru Corner (:-9Z3) d.ls-

agreed wLth Hammond (1914) eoncludLng the atrophy to be d.ue

to d.efects of the gern ceLls the¡nselves rather than lack of

nutrlents.
Proteln levels d.ld not appear to affect ovulatlon

rate or lltter slze accord.lng to Davl,d.son (1930) and.

Bobertesn et aln (195f.b) n A study by Oasld.a (L956) conpared.

glLte fed to appetlte wLÈh gllts fed approxlnatel-y ?Oft oî

thts level prlor to breed.Lng and ln early gestatLonu He

noted that a hlgher percentage of ova were reBresented by

embryos ln the restrlcted. anLnals ¡Ehlle Èhe ful-l f,ed an!.nals

had. more corpora lutee but a hLgher percentage shovred. slgns

of atrophy.

It would. appear accordlng to Self et al. (L9551

that the greatest number of enbryos at the 25tkt day of pre-

gnancy a¡e found- ln gllts fuIl fed. fron puberüy to natlng

wLth a restrlcted. feed.l,ng thereafter. It nay however, be

posslble to red.uce the Length of thls full- feedlng perlod as

Zlrnnema¡r et al. (1958), McGllLlvary .eü al" (L952) and

Rlgor et al, 0g6g\ found. that lncreased. ovulatLon rates
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oconrred. afeea re!.slng feeel. å.ntelres or suppS.ementl¡¡g ratlone

w1th gl,uooee or lard. flve 8o for¡rteen clsys prtror to mstLng"

Tht s suggeets tha€ energy leveL 3"e asr lmporta:ot faotsr et

thls süage.

Fatrbsnks eg e¿- (rgt+g) end. Garù @t e¿e (rgSg)

noted. that the supplenentatl.on of e ¡rormeL basal rat$on TçLth

tzfr denVdreted. alfeLfe så.gntftearrtl,y red.ueed. the nr¡mber of

stllL blrthe and. oonsequentS.y tnereased Li"tter nunbers'

Crystalll,ne B vlüen1¡rs e!.gnt fleantly redueed. the ¡¡umber of

et11L b3.rths buü ¡çere not as effeeËlve es dehyd.raùed. alfalfe,
other workerse namely stothers (Lgl7 ) end, Patrmer {Lg62'! r

have noted the beneft"elel effeets of feecllng d.ehyðreteð

aLfaLfa 3.n the ratl,ons of breed.Lng anS.na1s'

üGestatLonol

Jesperson anrd. OLsen (1939), I{eyer (rg+O) ar¡d. 0Lofseon

(1950) oone]-ud.ecl ü?rat there was a strong eorneXati.on betwee¡a

heavy bl.rth welght and. su:rvLval rate to ten ç¡eeks' Evlðenee

coneern!.ng the effeote of nutrf.tiono espeelaLly proteln

LEvels upon bf.rth wetgt¡üeo ls very oonü¡raèletory, Davl.d.son

(1930), TerL1l et g!¿ (L953) anei clewesn et d"c &963'l al"L

a,ðvooate that nutr!.tlon of Ëhe soï{r as regard.s both prote!.n

1,eveLs¡ hae ltttLe effect u¡rcn btrüh welght and Ltttetr s!.zen

The Ontarlo Department of, Agrl.cu1ture (19¿17) founê

ef"gnlftcant lnprovements tn blrth wef,g[rts as proteS.n levels



7

rose from lZfi to Líft oî the ratl-on, SLnLlar slgn1fLcant

effecBs ?Eere observed. by Tlhonov (lrgs?r, and. Stevenson and

Ettts (,j"?5?\. MeKenzle (fgee) and Davtêson (1930) also state

that the feed.Lng regLme f.n pregnancy can affect welght at
blrüh and lceatrLng, ltlÈh proteln d.eflcLent sows pro¿uctng

s¡aall stunüed. plgse

In Èhcory, provLd.lng the nutr1ent level of the

nother ls not too d.rastlcally curtalled.u the coneluelon of

Davldson (1930), TerrllL et al" (L953, arrd CLav¡eon et eL,

(lrg6ll wou1d. be expeeted" Crozler (fgOO) talfs of a phenomen-

on he te:runs rfNon-speclflc Invarlancen whlch deserLbes the

partltLon of nufrLents anong the d.eveloplng young Ln a Ll.tter,
hlLfh each Lncrement of one ln a lltter a constant fractlonal
lncrease ln maferLal supplf.ed. to the young by the mother

occurs, thls naterlal on the average belng; evenly partltloned

anong the yorrng" However, prenatal mortalttLes coul.d. d.Ls-

turb thf.s dLstrlbutlon causlng vari.atlon !.n blrth welghts.

the nutrlents d.estf.ned. for the atrophyLng fetuses passLng to

normal fetuses where they are utlIl,zed., possLbly causlng ln*
orements Ln blrth wel.ghts.

Accord.Lng to Hammond.cs theory on the uttllzatLon
of nutrLents ln ctLfferentLal- growth of tlssues and. organs,

the most aotlve or essentlal tlssue Ln the body has a pre-

ferentLal- claln on nutrlents absorbed " Thus, ln a full grown

antmal und.ergolng a perlod. of lnad.equate nutrltLon, the uterus

w' . -lìY.l
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s{oul,cl be h$.gb f.n èhe order of preferenoe for nutr3"enteu

Only e snelL d.eoreese In nuÛr$enÐe avellab3.e for enbryo

egorvth ¡sol¡ld. therefore be exBeeteô¡ elnce the fetuses eonelsÈ

ot 85ft þs 90fr waþer a negLlgåble d.eereaee 1n blrth welght

wor¡lê be ll.keLy'

&rerevæ

OveraLL Ðanlsh and, No¡nseglan f,eed. levels &a Bê-

oonmend.ed by Jespersen and. OLsen (L939) and. Vald.a et gåé

(L95?'l reepeet!.ve1y ere htrgher thanr Nat3.one1 Researeh CounclX

resommend.attons, though lower levele of feed. are fed. early

ln geeËaüLon and. these âre lnereaeed. Í.n the Last three weeke

of pregnaney;

UnüL1 reoentLy, reoonmend.atlons on feed Xevele f,or

sorsa ln Br3.tatn rÍere enplr!.eel" In that ¡neal was fed. aeeond.lng

üo cond.lù$ono S!.x ¡mwrðe of meal. Trere fed. ln gestatlon srLth

Laetafton aLLowanroee of two pound.s for the solr end. a pound

of ¡neaL for eaoh pi,g lt Tûês anrtrs!.ng" Iodge et glÁ (1961")

f,or¡nd. that thEse fEed. LeveLe gave weLght galns 1n gestatlon

of 1L0*130 1b., welghü losees Ln elght week laetatlons of
20*30 lb" arid. Lossee sg 2g-J0 lbo ln a one to trEo ¡seek po6t

¡qeanLng perlod,

0n stud.ytng theee ty¡rleal. welght alranges, Snf.th

(fg6O) oonolud.ecl that the butldlns of boðy resetreg d.url.ng

gestat!.on and. thelr d.lssLpat$on 1n laotatf"on and. post ¡seant¡ßg
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1s energetlcal,ly Lnefflclent' He thought a hlgher energetlc

effLclency lrould be obtatned, when sows B¡erc fed. to galn

welght ln both gestetlon and. laetatLonu thls would. mean a

low feed. lntalre ln gestatlon and. a hlgh lnteke durlng laeta-

tlon,
The d.ata of some French workerg was su¡nmarlzed. by

Salnon-Legegneur and Revat (L9621 , å.n vuhLch gal.ns d.urlng

pregnancy were te¡med. pregnancy a^nabolf.sn and they showed.

that thls phenomenon occumed. on a level sf lntake that ¡uou1d.

cover nalntena¡rce need.s onl,y l.n a non-pregnant anlnal' Thls

would. suggeet that the couposltlon of the welght g;aLns ln
gestatlon must d.lffer from that no¡naIly ocoumlng or that

the pregnant antnal nteht be able to uüL1tze feed. more

efflclently than a barren one. In another experlment gesta-

tlon welght galns were llnlted to flfteen pound.s ln the last
one-thtrd. of gestatl.on a¡rd no slgnlfleant effects on numbers

or wet ghts of young prod.uced" eouLd. be d,etected.u

Other obsewatlons whleh these workers mad.e were

that hleh welght gaLns ln pregnency reduced. appetlte Ln

Lactat!.on and were trloeLttve].y eorrelated wlth nllk yleLcl¡

and" also effleleney of energy utl].tzatl.on wlth hlsh feed.

leveLs Ln pregnancy anê laetatlon was approxlnately four-flfths
of that v¡hen l-ow l-evels ¡vere fed. ln gestatton followed by

hlgh levels ln gestatlonn
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Proteln

Many workersu raameLy Evans (tgZg¡ u Ler:kelt and.

Guüte (L955al u Lenkelt -et al-" (1955b) report Ëhat d.urlng

pregnancy s'rr apparent storage of nltrogen oocurs and. fhls

amounts to three or four tlmes the nltrogen buLlt lnto

d.eveloplng fetuses and. related. tlssues, wlth the stored

nltrogen belng lost after parturltlonu It 1-s of lmportance

to lmow tf these g;alns anå losses ln bod.y welght and. bod.y

nltrogen are of nutrltlonel and. therefore eeonomlc lnpor-

tance o

Duncan and. Lodge (1958) recottend. allowances of

sLx to seven pound.s per d.ay of a meal oontalnlng Bft Eo LZft

crud.e proteln for a gestatlng anlnal. Thls provldes a

range of "l+8 to .8¿l Lb. of crud.e proteln per d.ay. ExperL-

ments at the UnLverslty of Leed.s (Lueas (19611) ) suggest Lf

sows have grass pasture avaL1-ableu a dalLy allowance of

fl.ve to seven pound.s of meal conslstlng of ord.Lnary cerealst

mlnerals and. vltamlns t s suffLcLent. The neal suppl3.ed.

280 g. of prote!.n per d.ay but the grass cou].d. prov!.d.e up to

100 gc of hlgh quallty proteln per day" That lsr 380 go of

proteln per d.ay couLd. be obtaLned whlch Ls almost equlvalent

to the level reeornmended. by the Natlona1 Besearch Councll

(:-9s9l .

Boaz (1962) oond.ucted. an experlnent ln whloh the

above meal was fed. Ln concrete pens wlth no ohange ln
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numbers bom or wel"ght of proger¡y aÛ blrth and. etght w@êkgo

ßn oomparlson to sows recetvlng nonnaL l,evelsof dletary pro*

teln there was en Lnereaee å.n f"nferttLtÈy after vseen1ng.

Lf.vl.ngsto¡¡e llg0Z) earæled. sut a htetologsoal exem{n@ü3"sll

of anlnals boxzr to the above so$Iss ftnêlng uusole ftrbre

d.la:nEüer et bl.rth çvas red.ueed. but thls éffeeË was loet by

the Ë1ne ùhe youvrg reaehed. L50 Ib"

Beoent ðate o¡l the :resÈrleted f,eed.tng of, sorss are

Shose of CIl"a¡çeon gU ele (fg6:). lfhey fed leveLs of three

pounde asld. slx Ipufllls of meal througfiout geetetl.orau these

level"s provtd.S.ng 0"3 l"b; Èo Lo'Z lbu (X36 to 5t&¡e g.) of errrd.e

protetn c[al].y" No ef,feqËs on l$tter perforrusnee weæe obeewed.o

Eowever, 1S should be aoted. Èhet 
"spg-purtfted 

ôlets were

used.u the prote!.n souree belng soybeen meeL whÍ"ch has a

consld.e:nabLy hleher feeðlng value than oereaL protetn for
plgs beeause of trüs qmtnÐ aolð bale¡ree.

Some workers hsve aåopted. a mor@ 3.nüenstrve approeeh

to tbe prroblen,Hennlg {1959} d.etemtneð ühe nalntenac¡@B re-
quf.rement of eows f,or ni.trogêrto .After thS.rty-sne ba].ar¡ce

trtals wLth slx eowe, h€ founê that the.meanr urtnery exoretlon

of end.ogenoua ntfrogen ¡r&s 1?o5 ngo per !r3"Logren of bod.y

welght clall"y anê the re}atl.onshf.p between end.ogenous r¡r3.nesy

N and. 11ve welght ln kl].ogpans could. be expressed. as¡

r]:flt
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End.ogenous urLr:ary Nl,trogen - 0.0?619 lio"7253'

(!l = l,Ielght of sow Ln kg. )

End.ogenous fecal N was related. to d.ry matter Lntalte as weLl

as bod.y welght,

End.ogenous Fecal Nltrogen - 0"L355 :,i0"5952'

(W = welght of sow Ln kg. )

From these flndlngs Eennlg estLnated the mlnlnum nttrogen re-

quS.rement for nalntensr¡ce of adult sowso

Malntenance NLtrogen - 0"1995 w0'6654' Bu N/day

(i,l = lfelght of sow ln kg" )

Excretlon of end.ogenous N tnereased. sL1ghfly Ln pregnancy

averagf.ng 0,36 g" N daLly"

Smutts (1934) uslng d.ata obtal,ned. by Brod.y on

mal,ntenance energy netabollsn and uslng a ratlo 12"J mg.

N/calorle of basal heat conclud.ed. that¡

Prote!.n requLrement for naLntenance/d.ay - 0,88 n0 '734
(m = Welght of soy¡ ln kg. ), Uslng these formulas a¡rd aLlow-

lng for blologt cal vaLue and. d.lgestt b1lLty the nalnterranee

requlreuent per d.ay would. be elghty-one and eLghty-three gra¡ns

of dletary crud.e proteln for a l+00 Lb. so$re

Mttchell- (r-93].) estLnated the d.lgestiblll.ty of crude

Broteln to be ?3fr on a malze d.let wlth a erud.e proteln content
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of Ll%, The average d.a5.1y nl.trogen retentlon of fi-ve gll-ts

recelvl.ng the above ratlon was 7 "I2 g, of nltrogen per d.ay

and. storage dld not l.ncrease over pregnency d.esplfe lncreased.

d.enands for fetal growth" After allowances for d.lgestlblIlty
and blologLcal value and. the use of a factor of 6.25 to co$-

vert grams of n1trogen to grans of proteln, a retentf"on of

7 oLZ g" of nl.trogen per d.ay was equLvalent to 92 g" of d.letasy

crud.e proteln"

The proteLn content of the ]-ow profeln ratlon Ln

the experLmental work of thls thest s was therefore based. upon

a maLntenance requt-rement of eLghfy-t!üo Srams of dÍ.etary Pro-

tetn per d.ay plus a produetlon requlremenf of n1nety*two grans

based. on Mltchellts work gLvlng s total requlrement of 1?0 g"

of d.letary crud.e proteln per day" ThLs ls approxf.nately 42ft øt

the Level recomrnend.ed. by the Nat3.onal Research Corrncll (l.9591 
"

Evans (L929) showed. that three pregnant sows ln
nlne balance perf.od.s of gesüatlon retatned. 1,2"5 9," of nltrogen
per d.ay, Lenkelt gþ, g!. (l-955t-') for¡nd. sLnLlar retentlons to

those reporfed. by Evans.

Average retentlons over the gestatlon perLod. were

approxlnaüeJ.y Lr4J0 g" of nltrogen or 9s063 g" of protelni

thls was equlvaLent to seventy-nLne grans of proteln per dayo

After allowances for d.lgestlbLllty (ZOfr'l and blologlcal value

?ofrl c ân average lntake of crud.e proteln of 160 g, per d.ay would.

be requlred. to meet thls" Uslng thLs as a prod.uctlon requf.re-

i.ì: ì:r.ì

ì:1

i:lìl
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menÈ anrd. u,slng the date presenteð by Herlnlg 1L959', anrd. Snutts

(1931e) to eeËL¡nete matntenanee requirementu a toSal requlre*

ment of 2lþ2 g" of d.letary crud.e proteln per ôay Se S.ndleeted.'

Thle Le 60fi of the Level reoonmend.ecl by the Natlonsl Besesreh

Cor¡nol]. (1959) 
"

' Tl,hocrov (tgSZl feil a LeveL of BrotEtn equå,vaLenÈ

to tha$ eaLculated. above avrd. found. that by supplenenttng the

natt on, so thet 300 go of tlf.etary proteln per êay were pro-

vld.ed., resul-ted. ln 25ft lnesvler birth er¡d. weantng wetghtso

It shor¡ld, be noted. that the date of !{IüeheLL (1931}

are rather contradS.etory to those of Eva^ns (Lg]lg) sr¡d. Lenkelt

eü E}C (fgS5b); ßhe latter two workere used. aows ae experL*

menüa3. ani,uaLs, whl.le !{ltohel.l, (1931) used. e50 lb. glLts ar¡d.

one would. expeot glLts of thle welghË ts be growtng, er$ra

nttrogen bel.ng retalned. to meeÈ thts nequl.renentr honevetrt

thle was not Èhe case, MtÈeheLl0e anf.nals, ¡uhteh were g$@w-

lng enè prcductng e llttero netai.ned. Lees r¡ltrogen than

antnsLs shlch ¡flere on]"y prod.uolng a lltter anrd. ltele apparenfly

erowlnel very lLftlee
Both l{1tohell (1931) enit Mouetepasdl (1956) stuèted.

the oonpoeltl.on of the proðuote of gestatl.on as¡d, thelr paüfern

of aoor¡mr¡Iat!.on (see F!"g" f p(r6 ) ). lftrey coneludqcl that only

one-ühlr-d. of tlre nLtnogen retaLned. over gestatlort"oot¡1"d. be ac-

cor¡ntecl for by the nttrogen present Ln fetusesn membranese

fl,ulds and. rnanmary tleeuesn MLtehell (1931) eLaLned. the

::j

t,j
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excess retentLon went Lnto the prod.ucts of growth of the

gtlts, but Lenkelt et e]-" (l955}J noted. that after par-

turLtlon much of the exoess proteln tuas lost lnd.epend.enËly

of nllk prod.uctlon a¡rd. everÌ after ternlnatlon of laotaflon
exeesslve negatlve nltrogen balances ?ûere obsenred.o

Moustgaarrl (L956) based. hLs estlmates of requLre*

ments on d.ata related. to the nltrogen contenfs of Ëhe pro-

d.ucts of gestatLon ar¡d the conposf.tlon of the namnary gLands

aü varlous stages of gestatlono On thls basls e d.rastlo

rlse Ln requlrement oocurred. after the seventy-flfÈh day

of pregnancy (see F3.g, II P(16)),

He estLmated. a mean dalJ.y requtrement for sows

to cover productLon ¡,rould. be )J"6 g" of dletary prote!.n per

d.ay" Thls eompares favourably to t{l.tcheI1ts (f93f ) aata

where a productlon requ!.r-ement of nlnety-two go of d.letary

proteln per d.ay was estlmated..

I,actatf.on

The nutrltlon of the lltter ln fhe suck].Lng perlod.

ls Just as lmporter¡t as the prenatal stageso SaLnon and.

Legagneur (1956) founa a posttlve correLatlon between nllk
yt elcl, the nr¡mber of plgs aü three ¡veeks and. weanS.nge but

the nr¡mber of plgs borrn cllcl not d.ete:mlne nlLk yLeld.o Fey

(1958) suggested. post farrowlng welght gaLns appear to be

more reLated. to blrth welght than nlLk yleld.e slnce smalLer

plgs suckled. poorl,y and could. not etlnuLate nllk prod.uetLon"
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FIG'T'RE I

DEPOSITION OF PROTEIN TN ?HE TTTERUS OF THE
PREGNAI{¡IT SOW

l4itcheLl (Corrected to I Fetus6s)
rr4oustgaard (Corrected to L0 Fetuse;)

50

DAYS OF GESTàTION

FIGURE II

IO0

PROTEIN REII|EÀ¡ITIION AND DÎETARY CRUDE PROTEIN
REQUTREIÚIENT FOR FETUS FORMATTON IN so¡¡Is

Ðietary protein reguirement g. per day :--
Protein deposíted in uterus g-. per day
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Lenkett as¡d Gutte (195?) found' she nr¡¡ober of, suek-

Lt nge per day amd. the ilatly nubrlcnt eupply to the so¡s lüere

3.nportant factors governf.rrg nl.lk yteld." Work et g}s. (1"9&2),

and. Iorlge (1959) eonfsened. that nutrltlon $n Laetetloa Ls

the ueJor faotor oontrol,Llng rnlLk yleld''

McKenzi.e (L926) süuðå.ect the effecte of pregnaney

on gnowth, fLnd!.ng the condltlon of pregnancy d1ê not affeot

growth !n gll,ts and. yor:ng sovfÉtr but laetatf"on tnhf"btted.

gro¡rbh of gLl.te and. eows even tn well, fed. esrtloel"s' The glLfs

ancl so¡cs lrtth larger ltt€ers loeË more nel,gtrtu gelve motre nlLlc

and. reared. heavier P1gs.

there ls some rather contredl,otory evlèenoe re-

gardtrng wej.ght galns over the perlod. of gestatS.on" Wa}Lace

et gIÁ (193t+) a:rd Zeller l]rgS|l for¡nð that sows whlch Satnect

most welght ln gesËatlon sceaned. lerger lLtters ar¡d. Lost motre

welght tn LeotatS.on" Eowever, VesËal (1936) oono}ud.ecl that

sows ln a ned.lum oond.t tlon prod.used. heavler as¡d. s$¡pnger plgs

at bLrth and. weaned. nore of then. Donald. and. FLennlng (1938)

aouLd not oonfLrn the f,!.nctt ngs of Zeller .gg e&- í93?l ancl

attenpte to !.norease blrth welghts by Ltberal, feeclf.ng of the

eon res¡rlted. tn faLLure"

schafer a¡rd. Granz $955', ancl lodge (L9591 ooulê fl¡rê

no oorreLatLon between Lose of welgbt by the eow f.n lactatlon

ar¡ð lltüer slze or rselght at four weeks' Sows fed. on a hl"gtt

pLane !.n lactatlon lost less welghü to sveanlng fhsr¡ sows on

:

.:i
..

l
I
:ì
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a l"ow pla¡1eu Eoweveru they 1oe8 motre srelglrt poeË weqnl"ng

wlth the resr¡Lt that wetglrts at s'e*breed.treg tlne qrere on3.y

s]'lehtly dt fferent"

B]-ood. Stud.leeæ

Due to lnterest tn the posstbLe effeets ]"ow pnoteln

d.t ets nlght have o¡s the gestattng sorür lt was thought a

eomprehenslve stnd.y shor¡lcl ûake tnto aceount effecte on the

henato¡nLeÈ1c systemo

!{t11"er et g}s. (fg6f) stud.tect erythreoyte popnlat3.onu

slze and, haemogl,ob3.n coneentæatlon from btrth to netunt ty
3.nolud.5.ng the gestatton per3.od." Eaenoglobtn, haeustoor$t

a¡rð red blood. oel]' naLues !ùere seen to falI fo¡rard.s late
gesüatLon but no ehange f.n ¡oean csrpusouLar heemoglobin eor!-

oentratlon ooeurred." Aoeord,tng to !{tntrobe (1956) thLe trend.

toward.s anremLa ls equlvalent to that !.n hr¡mane terned.

phyelologloal or pseud.oacrenf"a and. Ls oaused. by henod.tJ.utf.on,

1..8.¡ a Þrogress3.ve f.noreaee ln plasna voh¡me d.unlng preg-

n{rhcSo Frled.el-I et gf,| (1951) an¿ lvü.Ller et g¿å. (fg6f )

showed. a relaülve tnereaae of plasne or seru¡n albunln-

gLobuLln ratLo ln sows and gtlte d.urf.ng pregnÐney wlrloh cou1d.

be responsLble for an lnorease ln plasna voLr¡me sLnlLar to

thet observed. by ûlX.ntrobe (,L956, 
"

Fraser (193e) and MLlLer gb e1i (1961) ned.e the

obeervatlon that retleulocyte numbers were very varl"able but



19

shoned. a sl3.ght tend.ency to i.ncrease et the stage of pseudo-

anemla alread.y mentloned..

FrLedeLL Elþ et* ft95L) and Ml.Ller et aI. (1961)

pubLlshed. d.ata on serum proteln levels and. composltLon tn
ewLne notlng that total serum proteLn showed. lLttl-e change

as gestaflon progressed. but tend.ed to fall sHghtLy, Slmul*

taneously, snall lncreases Ln serul albr¡mln leve].s occuæed.

and comespond.lng d.ecreaees Ln the globu1ln fraetLon wetre

obsewed.e

Converselyu SnLth et al¿ (Lg5g)arrtl Reboud. et aLo

Og6gl both worklng wlth humans obserned. a desrease ln serum

albunln sL!ûultaneously wlth an lncrease ln g and. þ globulln

fractt ons w?rt le globul.tn LeveLs fell" Reboud. et g!-s (L963')

carrl,ed. thelr stud.y further notlng a d,ecrease ln total serun

proteLn leveLsn throughout gestatl.on and. lnned.Lately after
d.elLverryç foLLowed by a rapLd. return to norrnal as lactatlon
progressed.u þ globulLns fell rapldLy post partr¡m but returned.

to nornal ¡rlühln a weekn whlle the fall Ln globulln: leveLs

throughout gestat!.on was reotlfLed shorüly after parturltf.ono

DleestLbl.llty and. Balance Trla1s

Earller workers Forbes

schnetd.er (1932) anct (L9351 used

oxld.e marker teehnLquee 1n vshloh

the feed. at the conmencement and.

(1915), snuüs (rg35ì- ,

ohromlu¡n oxt d.e and. ferrlc
ferrf.e oxLd.e was lnelud.ed. Ln

ternlnstf.on of the trlal for

-tlÇ

ìì ì.::ì

, : j I

! .::
I ::.-i
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one feed.lngs wLth chromlum oxld.e belng Lnc1ud.ed. Ln the

1nterLn perlod.. All green eoLoured feces ?ùere collected.

rülth d.Lgestt blLltf.es beLng d.ete:mtned on chronlun oxLd.e

narker and total collectLon bas1.e"

Test perLod.s ranged. fron three to seven days and.

Levels of marker f.n the feed. from 0.5ft to 5ft"

Schtfrch et aLo (L952) oonpared. chrontun oxtde Ln*

d.lcator nethods and narker to marker coLlectlon (L"e, total
oollectlon) fLnd.lng no sf.grrlfLcant d.lfferences d.urlng a

seven d.ay ooLleetlon perLod u CLavrson et a].. (L955) sËates

that the Lndlcator method. of deternlnlne d1gest1bf.Llty has

an ad.vantege on total- collectlon rnethod.s provLdlng sultable

feoes sampLLng method.s oan be d.eveloped. and. a nlntnum ad.-

Justment pertod. of three d.ays ïd.fh chro¡nt,nLum oxlde marker

ln the feed. Is ad.opted.. Horvath (L958) revl,ewed. other

workers d.ata and. presented. hls own ff.nd.tngs conclud.1ng that

varlatlons of Sfi to 6% tn chron!.c oxLde and other nutrLent

concentratlons occurred. between morníng and. evenLng fecaL

samples, the varLatlon probabLy belng d.ue to d.Lfferentlal

raües of passage of feed. fraotlons through the lntesttne"
The above flndLr€;s r¡rere utllLzed ln d.eslgnlng our

own d.lgestt blLlty and bala¡rce trlal proced.ure. It should. be

noted. that d.espLte careful d.eslgnlng of baLance trS.aL method.s

Nehrf.ng ftgs?) after earrylng out a seventy-ff.ve d.ay study

on gronlng plgs oould. onLy account tor 77ft to 87ft ot l..h.e
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proteLn rotatned. aeeoad.Xng to hts baLeuzlee stud.lee wtren &he

anlns1s were eS.aughteled.o

Some exB}anatton mey þe d.er3"ved' fron the ¡qork of

ConeoLazl.o gþ g&s (fg6¡) suho found oonsldersbLe losees of

nttrogenous oollpound.s osuld. oceu:r 1n human sweat; Howeveru

a plg does not possess s¡seaü glagès over lts body surf,aee

but perhaps losses eouXd. oc@l¡tr $n waste gases end. sa}Sva"

In ad.d.1t3.one sourf es!d. wasÈe hetr coulè oontr$bute to Losses'

Lezrkelt et g!*. (Lg56) estinåted &haü e+;32 g, of seus,f, gnd'

helr oontalnlng 51 ,Zfi ptøbeln 1e Lost per ðay* Thf"s $s

equlvalent to 2|2 8u of proteln per dey or 2* g" of protetn

over gestatton,

Creatlne end. Creattnlne

Iofgreen ancl Garret (195¿e) u i{1ller and. B1y€h (1952)

ayrcl Saff1e $þ g}* (1958) showed. that €he ereat3.n3"ne so-

effl.o1enüs 3"n süeers, humens, and. hogs res¡rect3.veLy 1s reLsteð

to the aaowrû of Lean ln the lf.ve a¡r&mal'

Saffle et gIß (1958) oonclr¡d.ed. Ëhat 3.n 200 }b.

barrsws, bJ.ood. aeruts ereat!,nLnee urlraeqy oreat!.nlne and. the

oreatlntne eoeffS.o!.ent îvere aL1 posltlveLy eoglrelstecl wlth

measurements ar¡d a¡al.yses of, carcass leansss, The screatl.ntne

eoefflof.entn ls the more htehl"y oorrelatecl tteu ¡r3.Èh r

*GreatS.nine ooefflotent = MlLllgrams of creati.nå.ne excreted.

eleht of a¡rtnel f.n kt
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values ranglng from 0;55 to 0'65. Negetlve eogeLaslons of

oreatln1ne Eoeff,åelent to Èhe f,at oon$ents of the entr"mels

renged. fron r. e -0,5t+ to -0o'61" By exËrapoLetLng the ilata

of Saffle gg Et* (1958) ft was hoped. thet an lnd.teatlon of

protetn storage ln gestaÛlon rsould be obtal.ned..
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EXPERIÞ{ET{TAT,

ALl antmels used. were sovrc¡ bearlng Èhe3.n seeond.

I!.tter end. ¡rere aL].otteå to rattons accord.lng to breed.trtE

and. welght after weanlng thetr ff.rst lltfer" All- sows $tetre

orossbred.s bef.ng ¡+l*É tandreee u ZCIfi Wessexu 13É l{etslr wlth

snaLl querrtl"tles of Ml.ranesota No. 1, Berkehlreu fa¡uusorËh

and. Torkshlre blood., exeeptLng for a ll"nlted number of få.ve

TorkshS,re sowe; Al.L sowa were bred. by Ïorksh3.re boars'

Two tr!.aLs were oond.ueted.u In the flrsËr refemed'

to as Trlal Ie two gËoups of asrlua.Ls were useð" In gtroup

nau, ten sows stere e1loËted. to two ratlonsr flve to a h18h

proteln or atand.ard ratlon and. ff.ve to a med.Lum protetn

ratlono In grouB "b*, slxteen sows were al1ottetl to üwo

groupso ef.6ht a¡tnsLs reoelvLng the hleb protetn ratlon anê

ef"ghü a Lo¡ø proüe1n ratton"

For the second. trlaX.e terned. lrLal II, enother

elghteen anLnals Tyere breð end. equaL numbers wetre aLLottecl

to a hlsh proteln and. a ].ow proteLn ratS.onc

In both trlals Eows ware hanð feô each ¡aornlng

and. were kppt t"n ctl.rt lots for tbe ueJor portlon of breedf'ng

anð gestatlonn As Barturltlon approaehed enlue]-s rsetre

brought tnüo the barn for farrowlng"

In frl,aL l by the nlddle of December L963, weather

conttLtLogs eÍere so severe that all of the so¡se were brought
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lnto a heated. ba¡m and. kept there untll farrowlng"

The Lngred.Lent conposltlon of the hLgh, med'3-um

and. Low proteln ratlons are presented. !n Tsble I' Chenlcal

and. a¡nLno aoLd. analyses were cond.usted uslng Ëhe Assoctatlon

of Agrlcul-tural ChemLsts (1960) nethod.s and that of l{oore

et alo Ã958) respeotlvely. These d.ata are presented' ln

Tables II and III (Part a and. b) "
Dehyd.rated. alfaLfa was Lnclud.ed ln al]. ratlons at

a Ljft leveL, d.ue to lts reported. beneflcLal effects on the

reprod.uctLve performanee of sowso

To avo!.d. the compllcatlons Lnvolved. wlth purLfted'

dlets, eorn and an!.mal tallow ln Trlal I antd eorn and bakery

lard. ln TrLal II were used to red.uce the leveL of protel.n

fed. and. stll1 nalntaln the sa¡ne energy Lnfal<e '
The reason for uslng bakery lard ln Trlal II was

that some of the reprod.uottve problems encou¡rtered. !n Trlal

I were thonght to be d.ue to compllcatlons arlsLng from the

use of a hlgh percentage of a¡lnal- tallow ln the ratlon"

By changlng to a purer form of the anlnal fat a¡rd. not placLng

the antnals on thts dlet untll- one week after breed.lng lt

was hoped. that the reprod.uotf.ve problems encountered. !n

Trlal I woul-d. be elLnlnated."

The ratlons slere foraulated- so as to neet al-l

Natlonal Research Cor¡nel1 recommendatlons except leve1 of

proteln.
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TABLE T

ïNGREDIEI'IT COMPOSIT]ON OF RATIONS FED

Ingredient
High
Protein

Medium
Protein

Low
Protein

Corn

Soy-Bean ¡'ieal

Meat Meal

Dehydrat,ed Alfalfa

Anímal Fat
(Preservative Added) *

Bone MeaI

Salt

Vit, Premix/Ton

Riboflavin

Pantothenic Acid

Btz

7e "o%

7 "5%

2.5%

LO "o%

L "5%

o.s%

800 mg.

500 mg"

10 mg"

87 .s%

LO "O%

2.o%

o.5%

62.5%

LO,o%

2s "o%

2 "O%

O.5/"

2,000 mg"

10,000 mg"

10 mg,

800

500

10

mgê

ITl9"

fr9"

*In Trial I
bakery lard

inedible talIow was used while in Trial II
was used"
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Once weeklyu aL1 anLmaLs v¡ere welghed. and. thelr
feed. level ad.Justed. so that the energy I.evel recornmend.ed.

by the NatlonaL Research Councll for an anLmal of thls
wel.ght was fed.. åfter the fLrsf trLal- had. been progresslng

for approxf.nately two monthse art upper lLnlt to the quant1ty

of feed. an anlmal would. reoelve was ad.o"pted. beeause the

anlmals were beconl.ng excesslvely heavy and fat, The

llnïtatt orÌ cnyne lnto forse when the qntnal reached. ll50 lbu ¡

Ëhe 1lnlt bet"ng; 6"5 ].b" of feed. per day for the hleh arrd.'

med.lnm proteln ratlons and. 4.6 lb, per day on the low pro-

tef.n d.letu Water was avallab1e g! Llbltun ln the d.Lrt Lotsn

The rati.ons Ì{ere fed. as a wet mashr exeeptlng the

l.ow proteln ratl,on rohlch was sufflclently molst ln ttself .

A specLflc quantlty of water was ad.d.ed to the rnealr so that

the neal content of arry feed. not eaten coul-d. be estlnated.

falrl-y accurately.

As parturltlon approached., welghts as close as

possLbLe to the oommer¡cement of farrowlng and as close as

posslbl-e to the cessatlon of farrovrlng were obtatned."

Ðurlng lactatLono a welght was obtalned. for the sow at leasf

once weekly"

Al]. yorrng were welghed at blrthn an lnJectlon of

2 co of Plgd.ex complex Tras gLven lntre¡nuscularly at two to

three d.ays of age. three week a¡rd. v¡eanlng welghts (3..e.,

sLx ¡veeks) were obËalned. on both the yor¡ng and. sot{, exceptlng
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1n Trt aL II when eLl d.ate eol,Leotf,on wes Ëermíneted. at ühe

three ¡seek stage"

Ðleestibt1lùv and NtËrocen tsalqsree SÈud.les

In |lrla]. Io d.Lgesttbtllty anð nl.ürogen ba.Lenoe

stud.t es were mad.e on aLL ar¡Lnals et four e€ages of the

exper!.mentu The ftr rst prlor Ëo breed1ng SAve an Lniltcatå.on

of the anl.neLsanutrltlone]. sÈatus after ¡ueanrÍ.ng ühetr fLreÈ

l"å.ttere"' l|I¡Eo more trlele were earrted. out Ln Èhe gestaËton

pertod at approxtmateLy the forËy day stageg the other at

the ntnety day stages the f,ourth balanee trla]. beLng colt-

d.ueted. at the twenty-g3,rst ctay of Lactat!.on,

In llrlaL II d1gee81b111üy nltrogen balanoe d-e-

ternlnstLone were nede prlor ts breed.tng ancl as frequentl,y

es t3,me anô fael.Lt tf.es ¡sould. pernS.t f.n gestatlon. llwo trl.als
wepe oond.ucted. Ln laotet3.on: the fLrst on the elxth end.

seventh ðafr the seeonè on the ürcenË1eth ånd. twenty-f,1rst d.ay

of the Lactatlon per3.od..

A,fter runntng several d.lgestlbl}lty antl nltrog;en

balanoe ùrLals and. referrlng to ¡nethod.s used. by Forbes gþ g!"c.

(1915), schnelcter g[ gli {.19321 and, sohneLd.er et e]s. í935'l

the proeed.ure belo¡s ¡mas lnl.tlaLLy aðopÈed. as most sultabLe

to our purïlose for fecal eollecülonsn

To ad.Just the e¡nLnals Èo the oonê3.ttonsu fhey were

browtrt lnto the barn ancl BLaoed. ln netaboll.sm orates two
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d.ays prlor to the begf.nnlng of the test perLod.n Durlng

fhese two d.ays a ferrlc oxLde marker was placed. ln feed

at a lft LeveLo on Ëhe nornlng of the thrrd d.ay ln the crates

a sw!.tch to feed contalnlne 0,Sft of chromlun oxtd.e ¡cas mad.e

and. stnuLtaneously catheters were Lnserted. and. urf.ne

collectlo¡rs commenced.* rhe feed. contalnlng ohromlum ox!,d.e

marker was fed. for four d.ays wlth a swLtch to meal contaLnf-ng

ferrlc oxLd.e bef.ng made on the flfth d.ayu

AJ-l green feces whlch should. be representatlve
of the four d.ays feed. lrrere col-Lected. and. stored. Ln the d.eep

freeze. collectlons were mad.e as frequentLy as possj.ble to
prevent d.eterloratlon and. posslble loss of nj.trogenous cortr-

powrd.s lnto the atr,
Once the flnal coll.ectlon of feces had. been mad.e,

al-l feces !ùere thawed. and. homogenlzed. rclth rofi ]nydrochlorLo

actd.' Two representstl-ve samples were taken for d.ry natter
detemlnatlons, they were then ground. and. used. for the d.e*

termlnatf.on of crude protel.n by macro-kJeld.ahl shronlum oxlde
content by the method of Czarnockl gþ al,. (19ól) anA crud.e

fat d.eterrlnaüLons uslng ethyl ether as a solvenÈ,

urLne was eollected. for four days nrLth eollectlons
ceasf.ng after the flfth feed., rn Trlal r colleetlons were

mad.e Ln Lïfr hydroohLorle acld., a Layer of toluene bef.ng

ad.d.ed. to prevent contamlnatlon,
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Het-II.

fhe tobaL feoal ooJ.leetl"on teohnLque was abavrd.oned.

ae too t3.ne oor¡sr¡mi.ng and. tn p3.aee of thl.s a ohronLu¡n oxld.e

¡nsrker was l-nclucled 3.n the anLne]-e feeel at ]"east three d.ays

prj.or to entrly lnto the erates. the anlnaLe ¡vere then Bl,aced

ln the oratesu oatheters tneerted. anê r¡rtne eolleeted. for a

perlod of four dayeo .411 feces were collected. èally whl"Le

the ar¡Lmls rsere ln the orates and. at the end. sf the trla1

Bertod. the feoes f,or each Lnd.Svtd.ue1 plg srere honogenlzed. $.n

1"0É hyrlroehlorle ao!.d. ar¡d. d.rled. In eri oven srlth the tenBerature

noü exeeed.!.ng 9OoF. ïthen no ohe¡¡ge 1¡r wef.ght ooeurseô ühey

were ground. arrd. acraLyseê as d.esorlbed earl,ler.

Â noiltfloatlon to the urlne oolleetlon pxîoeedr¡re

was nad.e Ëo enable the êe$emå.nsülon of Levels of creattne

mnd. oreattnlne exerst!.ono No hyêrochlorLo aold. ¡sae add.ed. to

ühe oolLectlon oarboys and. the r¡rf,ne was weXl m!.xed., measutred.

Ln volume and. an eLgbty n1L13.Ltters eamB1e teken every twenÈy-

f,our hours, the ðally sanpLes were then plaoed. ln a refrlg-
erator at a temperaür¡re beLow l}oc 

"

At the end. of the four d.ay trlatr perlod.n the four

sanpLes for an lncltvlêueJ- aow were üaken anð a horogenate

eontaln!.ng ur!.ne fnom a1.I. for¡¡ sanples was üsd.@ upo Ehe

proeed.r¡re used. to ensure a repr€sentatlve honogerete entalled

the srunnatlon of the dally volumee, wlth each d,atLy volume
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then caLcu]-ated as a fractLon of the total" Thls frsctLon

was then used. to deterroLne the voLume of the sample whloh

¡qas ad.d.ed. to the flnaL L00 nl. homogenat'e.

ToËaL nttrogen was detemLned. Ln dupLlcate by

ne.c3o-kJe3,d.ahJ.u Creattne, creatLnLne d.eternLnatLons were

mad.e ln d.upJ.lcate ln all samples ustng the tect¿nlque as

descrf.bed by Btohard.son (L9591 
"

The four d.ay colleetl"ons of urLne ln all bslanee

trLa1s were mad.e by neans of an lnfLatabLe Folley urethral
catheter" Thls rüas an adaptLon of a nethod used. 3.n d.alry

cattle by Crrnnlnghe¡n (L955r.

It ls lnportant to note that the sol,ire oontrary to

many anatony bookso has a suburetheral d.lvertlcuJ.um, v¡hlch

must be bypassed. before complete LnsertLon of the catheter

Day oecur (Dlagrams I and 2 P(136) ) "
It was found that Lf a pî.ece of tygon tublng was

atüached. to fhe catheter, the other end. belng suspend.ed ln
a large carboy and a snall welght attached. to ltu thts
al,lowed. the sow suffLclent movement tn the erate uilthout

pulLlng the tube from the oarboy" (pfroto I and II,)"
!ül€h the welght end. conposLtlon of the feed. enter-

lng the anl.nal knorun and. the urt nar^y and- estlnated. feoaL

nlürogen and. chrontum ox!.d.e excretlon measutred"n an estl.natf.on

of the nltrogen retentlon rras obtalned,; uslng both totaL

collectlon and. ehronlun oxLd.e marker teehnlques ln TrlaJ. Io
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but only wlth a chromlum oxl,d.e teohnlque In Trls1 II
The laetafLon balsnee frlala t{ere run as des.orlbed

by Duncan anè Lodge (!959'l " The on]-y alteratLon ürag that

our sows were hand. nLlked and. ¡sere not nllked dry, though

a nt ni.mr¡m sa,nple of L0 ml, per rollklng Ëeat was obtalned.,

Blood. Stud.tes

BLood. sanples rÍere obtalned. every three weeks

throughout Trla1 I uslng; ühe nethod. d.escrf.bed. by Carle and.

Dershureü (L9tt2'1. Ff.ve nllLlllters of bLood. nete colLecüed.

Ln a heparLnLzeð. tube; e furüher ef.ght to twelve nLllllLters
were coLlected. and. al-loweô fo ooagul-ate for two to tbree

hours. The sanple was then eentrtfuged. for twenÈy mlnutes at

11500 R"P.M. and. the aerum was ptpetfed. off and. prese¡r¡eci ln
the d.eep freeze "

The hepart nLzecl blood. ¡sas used. for red. and. whtte

eell countsS these eounts were msd.e uslng an eLectrle gatlng

meohasrlsn as d.escrLbed by Grant gþ, g!" ß960) ar¡¿ BLehar

g!, eI" $959) resPecÈf-verY.

DuplLcate haematocrlt d.eternf,natt ons were nad.e

us!.ng a heparlnlzed. capl].].ary tube method.. Tbe cyanrmet-

hemoglobln star¡d.azd method. as reoommend.ed by the Department

of Natlonal Healtb and l{elfare (fg6f ) was used. f,n haemoglobln

d.efernlnaflonso

The serun frectton was used. ln total serum protet,n
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d.etern5.naûlons by the n$ero-kJeld.a?rl. üeehnl.que anrd. exeotro-
phoretf.e pe,tterne were obtalned. Ln d.upl&ea,te on eaeh sampJ,e,

ustng She SplrLnoo Moclel R, peper elecËrophoreste systen"

The patüerns obtalned. srers asseeseê photonetrlea]-3"y on a
Splnoo analytrol,

In TrLaL trI the sane d.etemi.nattons were nad.e et
Lese frequent f.ntervaLs tn gestet!.onu

In llrle-l. II lt was d.ecl.d.ed. to colleEt the pmd.uets

of gestatLon ln thelr entlreüy anrd. eetLnate the proteln son-

tenû of them

Eaeh so$r vüas plaoed. Ln a farnowS.ng crate sl"tuaÈed.

on a ¡selgb seale; The crate wa6 tl,Lted. aË an angle so that
alL fluld.s wouLê ðral"n lnto plastle sheetLng¡ f,rom ¡chloh rt
clratned. th¡owh nuslln Lnto e eontalneró The erate and.

sheetl.ng ¡ras ¡vashed. d.own w1Èh êlIute hyil¡oohlorLe acld. at
ter^nlnatlon of farrowtngn

f,lre f,lu1ds eo1.tr eeteê welne honogenlzed., measured.

f.¡r vorume and. s senpJ"e teken fsr analysi,s by naero-kJel,ðal¡L,

All solld. ruaterl.aLs such as efterbLzth enê nembraißeg were

ooI3.eeted.r placed. ln the cLeep freeze anrd. after freezlng
were eut å.nto sLloes and. put through a mlnc!.ng ruaehj"ne" The

nlnced. naterl.aL was then homogen!.zed, Ln a Hobart m$xer ¡slth
a sarnple üaken for aresl.yelse

Í3o obüaln ar¡ esttrnaËe of the conposttlon of the
yolurg themseS.ves, two LIüters 1n eaeh group were seertfleed.g
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the plgleËs were kLlled at bLrth, we3,ghed., placed. ln the

d.eep freeze and. then treated. ln e nanner s3.n11ar to the

afterbl"rth and. membranesn

Nltrogen d.ete:mlnatLons !ùere d.one by uaero-

kJeld.al¡} on freeze*d.rled. sarnples of the above soIld.s, Ðry

matter d.efemlnatf,ons were obtaLned. ln the freeze-d.ry pro-

9êSSo



BEST'LTS AT$Ð DTSOUSSTON

FertlLLtvæ

Out of forty-Esur anl"nele orl,glnal,Ly bred. o¡e1y

twenty*fou¡ reacheù the stage of partur!.tLon. In Í!'1aL Ie,

only for¡r out of ten anlnel"e prod.ueeè l3.tterse t¡uo tÍere on

the hLgh prote!.n treatment e¡rd. Ë¡ro on the ned.lum proteln

treatment; Of the three barren asrl.maLs on the hlgh proteS.n

treatnente one dLeLoeated. lts sptne. Poet ¡oortem exemå.nstlotl

shovred. a seoozrd. to have eystlo ovarS,es ¡chereas the thtrd
had- an apï¡arentl,y nonnel reprod.uctl.ve tract but contl.nualLy

returrned. to seryloeà One of the acd.nâl.s reoe!.vlng the ned.l¡¡m

protetn treatnenü was apparentLy nornal but contf.nr.la3.3"y re-

turned to sewlce rchlle ìrpon slaughter two others were for¡nd.

to have cystLo ovarlesu

In lfrl.al Ïbo only seven out of elxteen anf.nal,s

prod.uoed. normal ].Ltters and. al,L erere reoelvlng the htsh pro-

üeln or stanc!.ard, ratlonå' tpon slaughter the elehth antnal

on thls treatment was for¡nð to have lnfantlle rep:nod.uotlve

organso litrone of übe etghü antna]-s on the l-ow proteLn treaf-
ment prod.ueed. no:rmaL lltters" Although üwo sotÍs reaehed. the

parËurlüLon stagen thelr young were suall ancl eË111 bortr"

Of the sl,x a¡rtnsLe slaughüereê three hatl cystl.e ovatalesu

The others nere apparenül"y noraal as regard.s thelr reproùucüIve

üraet buü ühey oonü1nr¡al"Iy retu:eneit to sewlee; It vqould.
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appeâr that a ratLon effeeÈ on fertLlLty had. oceumed- but no

explanatlon as to the orLgln of fhLs effect oan be offereô"

At flrst stghtr the hl,eh pereentage of stabÏå1,zed. ta]-Low ln
the ratlon wouLd. appear to be the cause of the problenu But

ZlvkovLc et aLn ftgíll fed hlgh Levels of taLlovr a^nd. obse¡rred.

no fertlLlty effect. The extremely low conceptS.on rafes en-

eor:ntered. Ln TrlaL I a and b neoessLtated. the second part of

the experlment, nemely TrLa1 ÏI"
Elghteen anLnals lrtere orlg1nally alLotted to treat*

ments ln Trla1 II r but d.ata from on1.y twelve are consld.ered

here. Of ühe nlne anlmaLs allotted. to the htgh proteln treat-
ment, elght concelved.u but one anLnal dled of LnfectLon and.

heat exhaustLon 3.n uld.*gestatlon and a seeond. anlnal farror¡ed.

nLne weeks late" Data from both these anLnal-s s¡ere el-lmtnafed."

The nt nth anlnal a].lotted. to tht s treatment was acel.d.entaLly

shlpped fol-Lowlng the pre-breedlng balanee trlal"
On].y slx of the nlne anLnals reoetvlng the low pro*

teLn ratLon concelved and of these one anlmsL dled of heat

exhaustf.on Just prLor to famosd.ng" The young from thls sow

were welL fomed. anit above average we!.ght for new borrn plgsn

The gestatlon d.ata of tht s anlnal were 1neluded. Ln the follow-

1r¡g repsrt and ln the olrcr¡mstances lt was felt Justlfled.
that ühe uüerlne contents eou1d. be lnclud.ed. ln d.ata assessLng

the eonposltLon of the prod.uets of gestatlon for thl.s gror¡p

of anlmalso Of the three þarren anlmals a].lotted to thls
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Èreatnente post mortem exa¡nlnatlon ehowed. that one had. eystlo

ovasles w?rLLe the oËher two had. apparently nonnaL reprod.uctLve

tracts but eontl"nuaLly returned. to sewLce' The 1o¡¡ eon-

ceptlon rate for the low proteln treat¡aent a¡lnals was not

d.ue to a ratlon effeet as aLJ. anLnals recelved. t'he hlgh pro-

teln ratlon pre-breed.lngo

The length of the gestatf"on perå.od. was falrly oon-

sl.stent for both ratlons ln Trlal Itr, the hleh proteln raË$on

treatment had an arerage geetatlon perLod. of 116.7 d.ays ?ùhere-

as the low prote1n treatnent enlna].s exeeeded. Ûhls by J-"2

dayse the gestatlon penl"od. belng L17"9 daysu No statLstlcal

d.S.ffereneea were found. Ln 1ength of gestatlon between the t¡co

treatnent groupsa Before eommenclng the follo¡clng reportr !f
should be mentLoned. that d.ue to the llnt ted. numbers of a¡rlna1s

on the dlfferent treatmentse espee!.a1Ly f.n Tr5.a1 Iu and the

very hleh var3.ablLLty eneor¡ntered.u statf.stLoally slgntfloanf

dlfferences rÍere obtaLned. on].y ln a ]'t,nLted ru¡mber of ln-
staneesu

Feed, Consr¡mptLon a¡rd. Levele of Protef.n Fed. throueh Gestatlon

Feed. anil dally protet n consumptLon d.ata âre pra-

sented. ln TabLe IV antl TabLe V respecü1veLy'

At the eormencement of the experl,mentse a sl'ov¡ ln-
crement Ln dall-y feed. oonsumptLon was expected- over the.

gestatlon perlod. d.ue to the sorÍs expected. Lncrement ln welghto
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Eo¡rever, 1t wLLL be noted ln Trlal I a and. b that Èhls dLd.

not oceur beeause the anLnals In Trlal Ia were heavy at

breed.Lng ar¡d by the sf.xty-gscond. d.ay of gestatlon the anf.maLe

were over-wêlght" These faotors, combS.ned wlth the effeete

of very hot weather resulted. 3.n a reLuotance of the sows to

eat thelr aLLotted. d.ally feed., Subsequently a maxluun feed.

1evel of 6,5 lb" per d.ay was tmposed. on aLl, sows exceed.lng

tþ50 lb. Ln wel.ght for anlnaLs recelvlng the hlgh and ¡ned.lum

proteln ratlon and an upper l-Lntt of &'6 lb" beLng appLted.

to the low protei.n treatment anLmals" ThLs 1.lnltatlon and.

]-aok of appetlte ln the latter stages of gestat!,on resulted

!.n lower feed. consumptton as gestatlon progressed. Ln Trlal
Ia for a¡rlrusLs reeetvlng the standerd proteLn ratlonu The

med.lr¡m proteln ratlon anlmals ln Trlal Ia shoned. a slf.ghü Ln-

erease ln feed. consumptl.on over the Last quarter of the

gestatl.on perlode ?rlth the l-or¡ consumptLon ftgure ln the

f3.rst quarüer of gestatlon be!.ng explalnecl by the fact that

one so!ü wa6 slok a¡rd. ate very ].lttle feed. Ln thts perLod.'

Hleh and. low proteln ratlon as¡tnale Í.n Trlal, Ib

were alL und.er the restrloted. feectlng system mentLoned. fron

the comrnenoement of gestattono Thus feed. consunþtLon leve1s

rose to the end. of the seoond quarter of gestatlono fhen a

comblnatlon of the upper Lln!.t to feed. allowances at ll50 lb.
and. laok of appetlte ln ühe Latter stages of gestat!.otl re-

eu].ted. ln a fa1L ln average dalLy feed. consumptLon ln the



,+3

thl.rd end. fourth quarters for both hteh and. low proteln

treatment errl.malsu

In BrLa]- II the hlgh protel.n freafment an1.¡oals

showed. a leek of appettte l.n the second. and. thLrd. quarters

of gestatS.on, tht s phenonenon belng mosf apparent on hof

d.aye" As a resul-tu Lower feed. consunpËlons were obseryed. ln
these quarters, wl.th a s].l.ght rLse oocurrLng ln the last
quarter of gestatLon"

The low proteln treatment anl¡oal.s ln thLs trlal
reoeLved. the hlgh proteln raüLon for the fLrst tseek of
gesüatlon shor^¡r¡ Ln Table IV" The average welght of feed. re-

celved. per d.ay by these anLmaLs tn She fLrsf week of gesta-

tlon was 6"0L lb" and. was equl.valent to J86,1+ g," of proteln

per d.ayu For the last three ¡veeks of thLs quarter aå average

of ll" 33 Lt-" of feed., equlvalent to ].5t+"8 g" of proteLn per d.ay

was consumed.u .An average of 15þ"8 g, of proteln per d.ay

was fed. for the ].est 109 days of gestatlon, Due Ùo the

falrly eonstant oonposttlon of the ratlons f,ed.n the average

d.aá.Iy leve].e of proÈeln recelved. by the sows folLow nuch the

sane pattern as the feed consumptlon ff.gures"

The lLnltatlon orr feed eonsrrmptlon Lmposed on the

anlmeJ.s after ühey exceed.ed. the 4J0 Ib. welght ll¡oLt resuLted.

ln energy restrlotlons d.u¡Lng the Latter part of gestatlon -
some l+"6i1 drñ, 15"4fr belov¡ that reconrmend.ed. by the Natlonal

Research CounclL for anlnals on the hLgh and med.lum proteln



¡e.þ

ra€lons respeet3.veJ.y 3.n Trf.a,l I, No feed. lln1tat3,ona were

neoessary f.n fhe ease of the Low protetn treatments the

anf.nals never exoeedtng the ll50 Lb. weS.ght Ll.mLt. In Trtal-

II the lf.mltatlons ðurl"ng the l-atter part of gestatl.on lirere

3,Lø and. lu 5É tor hLeh and Low prote!.n ratlons respeetl.veLyo

In Trlal I these LLnltatlons cane tnto effeet on the slxty-
second. d.ay of gestatlon for the hLgh and ned.lum proËeXn

ratlone and. on the flftl-flrst anô sevent1eth d.ay of Besta-

tlon for hLgh and Low Broteln treatments respeeüå.vel.y 3.n

Trla]. II.
|fhe above LLnS.tetf.ons are the percentage of extra

energy v¡hlch ¡rou1.d have been feè to the anlnels 1f Natlonal

Research Oor¡nell" recomrnend.atlons had. been foLlowed.u It
should a].so be nentloned. thaf hacl the feect ].lnt tatf.ons no$

been lnpoeed., greater wet ght galne scouLd. pnesuruably have

oooutred, wLth eonsequent la^rger feed, elLowaneesu The per-

eentage restrf.oflons stafeê above ere therefore on3.y the

apparent resürlotlons"



Weleht Ghanses ln Gestatlon and. af Parturi.tLon

The average d.alLy galns for the sows pre*breed.Lng

and. at the four stages of gestatlon consLd.ered. are presenteÖ

ln Table VI whlle Tab].e VII presents d.ata on the average

welghts and. welght char¡ges ln gestatLon and. at parturLtlon"

In Trlal In wlth the exceptLon of the Low protel-n

so¡{se there was no consLstent pattern tn the average d.ally

wef.ght galnso although eontrary to feed. consumptlon datao a

tend.ency toward.s greater galns ln the latter part of gesta-

tlon ocourred." Sows receLvl,ng the hlsh proteLn ratlon galned.

more rapld.ly throughout gestatt on fhan atalnels on the other

fwo treatmenËs"

Iloweveru lt w111 be noted. that the antnals on the

ned.lun protef.n ratl,on l-ost welght d.urf.ng the fLrst quarter of
gestatlon, hlhl]-e thLs resulted. ln a s!.gnlfloanüIy lower

weLght galn (P <0.05) ln oomparS.son to the anLuaLs recelvlng

the hf.gh proteln ratlono no explanstlon for thls can be

offered."

Durlng the Last half of gestatlon the anlmals on

the low proteln ratlon had a slgnLfLcantly lower welght galn

than the anlnals recelvtng the hlgh proteln ratlon.
Table ÏTI shol¡s that anLnals receLvlng the med.l.r¡m

and. Low proteln ratlon treatments gal.ned. nlneteen pound.s and.

flfüy-elght pound.s Less rcspectlvely than anlnals on the hLgh
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proteLn treatment", The latter was slgttl.fLcantly lower

(p (0,05) 
"

In Trla]- II no sLgnLft cant d-Lfferences among

treatment groups ln welght gaLns Ln the varLous quarfers of
gestaËlon were d.eüected. although the low protel.n ar¡Lmals

galned. twenty-two pound.s less than anlmals recelvlng fhe

stand.ard. ratlon"
Loss of wef.ght at farro¡qLng was another crLterLon

of f.ntereste In TrLal I the onLy sLgnLflcant tllfference
(P<0,01) was shorur¡ by the anlnals on the low proteln ratlon
who lost an average of tvuenty-slx pounds Less than thelr
counterparts on the hleh proteln ratLon. the ned.Lum protetn

treat¡¡ent anlmals had. an average loss of welghf of some

sevelt pound.s tnore than sows recelvlng the stand.arril treatmenf u

Agaln Ln Trlal II no slgnlflcant d.lfferences could.

be d.etected.o anlmals on the J.ow proteln ratLon losLng an

average of 4L,3 Lbu at parturltlon as compared. to 116"8 lb"

lost by the sowa receLvlng the hLeh proteln ratlon.



DT GESTTBILITT DETERMINATIONg

In Tr1al I dlgest1.bl11.ty coeffLclents were d.eter-

nlned. uslng both total collectLon and. an lncorrect chroml-um

ox1de technl.que vrlth the result that coeffLcS.ents d.etemtned.

uslng the chronLum oxLd.e techn!.que v¡ere consLstently 4fr t'o

6fi Lower than the total coll-ectlon fLgures" Arl explanaflon

of thls Ls suggested by the work of Clawson Og5fr who found

that chronlum oxld.e marker must be Lnclud.ed. ln the feed. for

a mlnlmum perLod. of three days prlor to fecal collectLon"

The reason for thls Ls that the chronLum oxld.e concentratlon

ln the feces rlses slowly over a perlod of three to four d'ays

reachlng axr equtllbrLun after thls perlod'.

Therefore, ln Trl.al I feees were col-lected' before

thls equll|brlum poLnt was reached. wlth the result that the

feces coLlected- earLy ln the balance trlal had a lower chro-

mLum oxld.e content than those collected. at the end.o causlng

the fa}l Ln dlgestlbllltles noted. As a result of fhlso

d.lgestlbllltles ln Trla1 I âre reported- uslng a total

colleotlon nethod. and- a chrom!.um oxld.e technlque ln ÎrIaI II 
"

It should. be noted. that more than one d.eternl.natlon per sow

per quarter of gestatLon are presented. ln the d.ata from Trlal

II"
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ÐErT MATSEB ÐIGESITBLLITTES

Ithe ðry netter dxgesttb1l1tles ln bo8h trlaLe snô

on aLl three rat!.ons were very oonsLetentô lhe measr values

for the verloug etages of the reprod.uctlve eyele enct Èhelr

stand,ercl errora are Bresented' ln Teb1e VIII 
"

overall meacr ètgest3.b1L3.ty eoefftclente 1n Tr!.aL

I¡sere88"0,9oooag¡d89.0forhIgh'Bedlunand].owprote3.n
ratlone respeetLvelyo In TrtaL II the overall means were

approaLnaüe3.y ftve per eent to ten per eent troweru avereges

for geetatlon bet'ng 81.0 and 81"8 for hleh anù l-ow proteln

ratl.ons respeetlvelY'

A,t flrst st ght tt woulcl appear Èhat the ôtrgesfl-

btll.tl.ee 3.n l[rta]. II vsere subJect to the Eame error nent1oned'

i.n Srlal I. It Ls belleved. that thls wae not the oase be-

eanlse the fal,L ooouped, only In dry uetter and proteln @o-

effS.clenüs, the as¡l¡nal fet d.lgest3.bLLf.ü1ee renatnLng exaetly

the ea.ne as flgt¡res obtalneô Ln the total coLLeoülog plro-

eed,ureo In trlaL II, 3.f the d.rop had. been d.ue to ohronlr¡m

oxld.e dt l,utlon, then lt ¡souLd havo been obse¡:ved' I'n all three

nutrf.ent ctlgestLb!.lltles as waa the oase !n TrLal' I' Another

rea6on for be}levLng the fall to be real å.s that on coLl'eeÈf.ng

fecal sau¡ples on the eLeventh anð twe1fth daye after feeèlng

ohronlum oxLcle narker, no fr¡sther lncrenenÈs ln fecal chronlum

oxld.e oontent couId. be d.etectecl and henoe no tnorel[ents ltl
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d.¡T netter or proüeln êLgestlbl"l1ttes were obeerved..

Other eonfrlbuüLng faetore to thls faLl 1n

efff.cteney of food. uÈlLlzattron fro¡q ßrtal I to Trlal- trI
eouLd. be the d.tfferent gpouX) of sows used. Ln llrtal II and.

the new aouree of corn used. In fomulatlng the ratLons for
Èhts part of the experf,ment. fhe prote!.n eontent of the new

supply was J,"t*f Lo¡rer tha¡r Èbe orlgtnel. The lower protel.n

content ¡rouId. suggest s tro¡rer d.lgestlblllty i.f deta of
Sohneld.er (].g+Vl dre eonstd.ered,

t{hen eonparlng the d.ry ¡oatter d.tgest1blllty co*

efftelents for the d.lfferenË ¡ratlons 1n the two Èr3.alsu no

slgnl,f,3"eer¡t d.l.fferences between ratl.ons oæ beË¡veêrr pt€*

breecllng and gestetl.on vaLues rüere d.eüeeted"

CBUDE PBOTETN DIGESTTBILTÍIES

Dl.gesttblL3.ty eoeffl.ol.ente obtaf.ned. for enrd.e pro-

tetn were Eþre varLabl,e thsn Ln the case of dry ¡natter, The

mean vaLues ancl etanderd. errors for erud.e protel.n dt"g;eetLbt-

J.Ltlee are Bresented. ln Tab1e IX, It !ri.l"l- be noted. thato

overall mearr vaLuee tn trlel I rçere 85.0, 81t.0 ancl 80o0 f,or

the hlgh, ned.lun ar¡d. Low proteln rattons respectf.vely" As

Ln ühe oaae of ðrg natüer s narked. fall. occurred. Ln TrLal.

IIr oompared. to lrlal I wLth overall means belng 7?.0 for
hlgh proteln a¡rd. ?6.0 for low proteln ratlonso The cause of
ühis faLl f.n d.lgestLbllltles ean on].y be attrLbuted. üo the



T
ria

l 
I

T
re

aL
m

en
t

T
A

B
T

,E
 ÏX

C
R

U
D

E
 F

R
O

T
E

ÏN
 Ð

ÏG
E

S
T

ÏB
T

LÏ
T

Y
 D

E
T

E
R

I 
T

N
A

T
T

O
N

S
X

H
ig

h
P

ro
t,e

in
 a

I{
ig

h
P

ro
te

in
 b

H
ig

h
P

ro
te

in
 a

-l-
b

M
ed

iu
m

llr
ot

ei
n 

a

l,O
W

P
ro

te
in

 b

T
ria

l 
II

H
ig

h
P

ro
te

in

l,O
tn

¡

P
ro

te
in

P
re

-
1

IJ
re

ed
an

(f
-

85
"0

(z
) 

3

87
"0

(8
)

87
.0

+
3,

oL
A

(1
0)

87
"0

$"
00

(2
1

79
.2

!4
 "

O
7

(z
',

P
re

-
2

IJ
re

ec
ta

nc
f

85
"0

(4
)

ls
t

S
ta

qe
 o

f 
G

es
ta

tio
n 

ín
 S

ua
rt

er
s

P
R

E
B

IìE
E

Ð
T

N
G

 A
N

D
 T

N
 G

E
S

T
.A

T
T

O
N

86
 "0

J3
 "

15
(4

)

80
 "

0+
2 

" 
93

(e
)

lo
at

a 
fr

om
 f

er
t,i

le
 

an
im

al
s 

on
ly

2Ð
"t

.r
 fr

om
 a

ll 
an

im
al

s 
br

ed

2n
d

7 
4.

O
+

l 
"7

9
(6

)

77
 "O

+
5 

"6
(6

)

84
"0

(2
1

85
"0

(7
)

85
 .

0+
3 

" 
58

(e
)

83
.0

+
1"

41
_

(2
1

81
 "0

+
1 

"4
1

(2
)

3r
d 

4L
]n

75
"0

+
1"

69
(e

)

75
 "

O
!4

 "
27

(e
)

75
 "

0+
3 

" 
9 

79
 "O

+
4 

"3
7

(e
) 

(1
1)

75
"O

+
4"

79
 7

6"
0+

5.
95

(e
) 

(8
)

84
 "O

(z
'l

82
 "

0
(7

1

82
 "O

+
3 

"8
4

(e
)

85
 " 

0+
1 

.0
0

(z
')

75
.O

+
2 

"2
4

(z
I

P
re

br
ee

di
ng

an
d

G
es

ta
È

ío
n

3w
o 

" 
of

 d
et

,e
rm

in
at

,io
ns

.
4s

ta
nd

ar
d 

er
ro

r.

84
"0

(6
)

85
"0

(z
z)

85
"0

+
3"

12
(2

8)

84
.0

+
3 

" 
03

(6
)

80
.0

+
4"

23
(L

2)

78
.O

+
4 

"4
4

(1
1)

74
 "A

+
4 

"9
0

(e
)

79
 "O

+
2 

"9
8

(1
3)

77
"0

+
3"

60
(1

s)

77
 "O

+
3 

"9
9

(5
0)

76
 "

O
!4

 "
53

(4
7)

\r
r

\,J



,-=.YG

slt

faetors a1read.5r mentloned. ln the eaee of dry natter dlgestl-
blLlti.eeu

rn Trlal r erud.e pmtetn d3.geståbtl,tttes were seelr

to fall sLLehtLy as gestatLon progressed. but no statlsûLcalLy
slgnLfleant dtfferences were d.etected.e

rn frLaL trr dlgestLblLlty coefflclEnts for the Lovr

protel.n ratf.on tend.ed to be s11.ehtly J.o¡qer ühan the pre-
breed.Lng verues for the hlgh prote3.n rat!.on vrhj.ch Èhese sane

anl.maLs reeelved. prlor to breed.tngu on eomparlng tbe overalL
orud.e proteln d.tgesttbllltles of the hleh proteln ratton to
thet of 'the low proteln ratton, no slgrúfLcar¡t d.xfferen@es

wetre d.eteet,ed.u

rt should. be noted. that the abve d.lgesti.bf.lttt es

are onJ,y apperent d.lgestlblltty vaLuesc no alLo¡sances havlng
been nad.e for ¡netaboLS.e feeel nS.trogen leve].s¡ whteh wouLd.

have a greater effect on the J.ow proüetn ratton d.!.gest!"btl"tty
ooeffLclentso

.as netabollc feeaL nLtrogen ¡vas not d.etemi.ned. ln
thls exper!.nent, only estL¡netes of ûhf.s faetor nay be pro-
ferred. frou ühe ¡rork of otherso vartab3.llty of the vaLues

of netabollc fecel" nf.trogen as presented. i.n the Llteratr¡re
ar¡d sunnsrtzed. by l{t.teheLJ. (Lg55l suggest that contrlbuütng
faotors other ûhacr vari.abt l.lty of lnêlvlduaLs must be pre-
sent; PoselbLe e&uaea of ÈhLs varlablllty are body wel.ght

of the experlmentel anlmals, êi.etarg crtrd.e f,lbre levelso
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voLr¡me of feeesu fecal dsT nat$er content enê XnbeetLnal

nstlLåty es affeeted by tt¿e ratXon'

fme erud.e proteLn dLgestlbf.llty val'uee were d.e-

te:rnlned. uslng estlnates of netabolXo feeal, nttmgen as d.e*

ûernlned. by l{ttchell $955't anct Eennlg (1959}, It wae

assumed thet the so!üs had. a¡e average welghü of ,+50 lb' and

the eorreated. valuee for both trteLs are Bresenteô Ln SabLe

xo

MLtchell (1955) oomb!.ned the ctata of nany workers

wlth data fron hi.e otsn expertuents and arrtveð af s Beerl

value of 0;l- Så of netabollo feeal nltrogen per 1"00 g; of

l.ngesteô fooðo Hennlg; $959) dtrectLy deterrntned. tbe neta-

boLlc fecal nj.ürogen of s!,x aor{s reoelvlng prsteln f,ree rattons

and. a¡rlveå at en eetlnate approxlnetely twtee tha$ of

Mlüche11o s"

the tnre orude prcteln dtgesttbl.Lit$es as cal*

ouLeted. uElng l{LteheLl0s data to est!.meüe netabolle feoal

nf.tmgen proved. nore rea1tstl.e overaLl tÌÞn those based. on

netabol,l.c feeal nltrogen leveLe ae eaLculated. ueLng the

fo:cmulae d.erlved. by Eennl.g (f959) 
"

Flrstlyr lt wtlL be noted. thet the stg¡ri.fteanüly

hlgher appa¡ent d.Lgesüt blllty obteLned. for ühe htgh proteln

ratLon oompared. to ühe Iow proüe1n ratlon was not real". lÍhe

tnre d.LgestLblllty values of the low proteln ratlon rsas four

to flve per cent hlgùrer than the hlglt proüeln ratlon. Iü
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TABLE X

CoRRECTED OR TRUE CRUDE PROTETN DIqEq!-I-ETLITTES

Trial f
Treatment

True Dig"
Mitchell Corr

True Dig"

High Protein a

High Prot,ein b

High Protein a*b

Medium Protein

Low Protein

Trial II

Hr-gh !'rof,el-n

Low Protein

84" 0

95"0

85"0

84.0

80"0

77.4

76"O

88.4

89.3

89.4

89.4

93 .8

79.7

84.2

Hennincr Cor

94.O

95.0

95.0

96.7

100+

87.B

100+
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måSht therefore, be suggesêed- thet the hå"eh fat level exerüed.

a proteln spertng effeetu

Stnoe Ee¡rr¡lges d.eta were obtatned. uslng sow'e the

reeuJ.tant estlmetlon of netabolte feeal nítrogen wouLd. seea

mosf applS.eeble to ßrlaL I and. II, It 1s ¡rcsslb3-e thaË for
the htgh protetn ratl"on Eemlgos estå.mqËes of netabolse

fecaL nl€rogen a¡re reasoneþl"ee though posstrb1y hlgh d.ue 8o

ûhe low ftbre oontenü of thts ratLone ln eompartson €o

Eeranlges ratlon. Eowevero Eerurtgøe vaLues mr¡et be fiå.gh for
the low proteLn ratlon and å.t oen be assumed. tt¡sü the hlgh

l"evels of, fat as¡d. snsller quent3.tles sf fooct feê would. tenct

to red.uee dtgesË1ve seeretlons snd. sloughlrrg a¡nd, henee lower

the ne8abol"te feeaJ. nS.trogen"



cBupE J.aT ÐIGE!¡TIBILITIES

llhe crude fat ôLgestlbllLtles on the hlgh proteLn

ratLon vilere very varl.able. Thls wLlI be seerl on examlnLne

the mean values and thelr standard. errors presented ln
Table XI"

In TrLa1 I overall mean dLgesttrblltty coefflclents

for the hlgh and. ned.lum proteln ratLons were 66"8 and 68.4,

the value for the hleh proteLn ratlon Ln Trlal II beLng;

lovser at 59.Q "

Crud.e fat d.lgestlbllltles for anlmals recelvlng

a hlgh percentage of anLna1 fat 1n thetr dlet were far less

varlableo The overaLl means for Trla1 I and Trlal II ïIere

88,9 and 89.6 respectlvely" No dlfference between pre-

breed.lng a¡d. gestaülon values could be d.etected-' It should.

be noted. that percentage errors ln dete¡alnlng fat levels

for both feed and feces of anlnal-s recelvLng; the hLeh pro-

teLn ratl-on would. be consLd.erably hlgher than for the low

proteln treatnent d.ue to the snal1 quantltles present' thls
was probably a contrlbutlng factor to the hlgh varlance €r-

countered ln thls d.eter¡nlnatlon.

Conparlson of Dlsestlbllltles-glth Data of Other l'igrkers

The d.lgestlbl,llty values for d.ry rnattero crud.e

proteln and. ether extraot presented above compare favourabLy
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to d.ata presented by schneLder (Lgu?) who obtai.ned. d.Lgestl-
bL11ty values of 80 to 90 for d.ry natter and. 60 to g0 for
crude proteLn rshen feedlng corn ratf"ons to swlne, Mltchell
(1931) rea a ratlon sLmLl-ar to the ned.lum proteLn ratron tn
thls experlment a'd. obtar.ned. mean d.lgestlbLlltles of gz"g,

73"2 and. 66,5 for d.ry matter, crud.e proteln and. ether €x-
tract respeetlvely" These vaLues compare very favourably
nLth values ln the second trlal of thls experi.nent.

ZtvkovLe et at. (LgØ) obtaLned. d.tgesËlbtrLlty
coefflolents of approxlmately TOs ?5 and. 90 for d.ry matter,
orud.e proteln and. anLnar fat respectlvely and. values of 62

to 75 îor ether extract of ratlons contalning no anlmal fat,
These apparently low flgures for d.ry ¡natter d.lgestlblllty
can be explalned. on the basls that zLvkovio fed. oats and.

barley as the naJor portlon of hls ratlon asrd, thls ratsed.
the flbre content four per cent to fLve per cent above the
levels Ln the ratlons of the expertment reported. here,
slnce fLbre Ls relatlvely LndLgestlbLe ln the monogasËrl.c,

lov¡er d.ry natter d.lgestlbllltxes would. be expectede

zlvkovl.c¡s (wal) values for erud.e proteLn and. ether extract
d.f.gesülblu.t1ee for ratlons contaLning anlnal fat or wi.th_
out anlnal fat compare very favourably wLth the values ob-
talned. ln thts experlment"



Proteln Retentlons tn Pre-breed.L@

ProteLn retalned. ln grans per d.ay varLed. @orr-

slderabLy for sov¡s on the sqrne ratlon and. at the same stage

of gestatlonu thts varlabf.lf.ty beLng more ob¡¡!.ous ln TrlaL

I (TabLe xII) (Ftgure ITT)"

Some of tht s var1abLlf.ty nay be attrlbuted to
three faotors; flrstlyu the anLnals tend.ed. to go off feed

after four to flve d.ays Ln the netabollsm crateg second.ly,

a rrew urLne colleetf.on technlque was belng d.eveloped. and.

uri.nazly b1ad.d.er f.nfeetlons were encountered. r,uhlch Led to
excretlon of foref.gn naterlal Ln the uri.neo It ls thought

that these two probLems only occumed. ln Trlal I to any

extent" Thus, other contrLbutlng factors must exlst to ex-

pl.aln the hLgh varlance ln Trtal II" The thLrd. faetor stems

from the work of Bressani and Braha¡n (L961+l who for¡nd. that
water i.ntal¡e could. have a consf-d.erabLe effect on nltrogen
balance of d.ogs, As water Lntake and. urtne excret!.on ln-
creased, nf.trogen retentlon decreased.u thls belng lndependent

of the level of proteln fed." Slnce the d.lgestLb3.llty of
d.Letary proteln remalned. unchanged., the lower protelr rê-
Èentlons resulted. from lncreased urLnary nLtrogen"

To expLaLn the varlablLlty ln nLtrogen bal.ance

resuLts ln thLs experlment one must assume that urlne volrrme

per perlod ls related to vsater lntake for ühe perlod., If
thls ls the oaseu the consld.erable varlatlon notlced ln urlne
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volume from balance perlod to balance perLod. eou1d. there-

fore be a contr:lbutlne factor to the obsewed. varlatlon Ln

n1trogen refenÈions.

It w111 be noted. that Ln Trlal I a slow fal]- ln
retentlons occurred. from pre-breedlng to the fourth quarter

of gestatlon; tn eont¡rast, retentf.ons Ln Trlal If, rose

sharply post breed.lng a^nd. then more sJ.owly over the gesta-

tlon perLod. !.tself ,
The fal1 tn proÈeln retentlon post breed.lng for

anlnals recel.vlng the hLeh proteLn rat!.on Ln TrLal I was

slgnlflcant at the flve per oent leveL onLy, Retentlons of
thls group then leveIed. off at approxlnately 130 g" of pro-

Ëein per d.ay and remaLned. at thls level t111 farrowt ng"

the two anf.rneLs receLvtng the nedl.um proteln

ratLons showed. marked. fal-ls ln retentlons but slgnS.flcarrce

was not achLeved. d.ue to fhe snall number of d.etemXnstl.ons

and. hlgh stand.ard. d.evlattonsu

Pre-breedlr¡S retentlons Ln Trlal II were slgnlfl-
eantly l-ower (p(0.05) for antmals whlch were to contlnue

on the h3.gh protetn traflon" Thls was apparently d.ue to

two sows bei.r¡g ln negatlve nl,trogen balance durLng thls
perLod." Thls eond.ltlon ls not uncommon durlne the post-

weanlng perlod. accord.Lng to Lenkelt "g! g!s. ft956) " Pre-

breed.lng; d.ata were obtatned. on slx other soursu whLch were

al].otted. to ratlons but dld not concelven When these re-
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tentlons are ad.d.ed. and the mean of nLne so?ts per treatnent

ts used. there are no sLgnlfå.car¡t d.Lfferences betl'veen pre-

breed.lr¡g retentt ons "

In¡nedl.ately post breedlng a slgnLflcent rtse

(p <O,Of ) !.n proteln retentlons oceurred. wtth anLmale on the

hle;h proteln ratlon end thls level of retentlon was matn-

taLned. untll- the fourth quarter when a further slgnlflcant

rise (P <0"01) occürr€d.e

anl¡nals reeelv!.ng the low proËeln ratLon showed-

a merked. falL Ln the ftrst quarter of TrLal II wLth some

sows eetually golng lnto negat!.ve balaJaceo Thls ls explal'ned'

by ühe a¡lnaLs beXng d.ropped. sud'd'enly from the hlgh proteLn

to the low protel.n ratl.on one vreek post-breedtng' It should

be nentLoned. that ln t¡vo balanee trlals fo1lowLng breedf.ngg

but prj.or to the antnal.s beLng s$r3.tched' to the 1o¡¡ protei'n

ratlonu a mean retentlon of 131+ g" of protetn per d'ay

oocurred., Thls was a leveL equlvalent to that obserü'ed. on

the hlgh prote!.n rat!"on Just post-breed.lr¡g" After thls

sf.gptfleant faLl ln retentlons, (P <0.01) a slov¡ recovery

ocourred. eo that by the thlrd quarter a s|gni.ficant rf.se

(p <0"05) had. occurred. and. was malntalned. Lnto the fourth

quarter.

As regard.s dlffererlces ln proteln retentS.ons be-

tween the Low a¡d. hlgh proteln ratLons, anlmals receLvlng

the low protej.n ratl-on Ln TrLal I retaf.ned. slgnlflcantly Less
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proteln (P <0.01) per d.ay at alL stages of gestatf.o¡r Xn-

vestf.gated.u On comparlng the retentlons of ani.mals re-

cel.vLng the nedlum proteLn ratlon wl,th those reeelvlng

the hlsh proteln ratLon the faLl 1-n retentlons was nof so

marked., a slgntflcantly lower retentlon (P <0"01) oocurríng

ln the last quarter of gestatîon only'

In Erlal II alL anLmals recelved. the hlgh proteln

ratlon prLor to breed.lng but post-breed.t"ng half of the

anlnaLs were swltched. to a low protel.n ratLon' StgnlfLcantly

lower retentlons (p(O,Of) were observed. at all stages of

gestatLon for anLmaLs recelvS.ng thls lov¡ proteln ratlon tn
oomparl.son rtrl.th the antnals contLnued. on the htg;h profeln

natlon"

The overal-l retentlons Ln gestatlon f,or the htsh

protetrn treatment-asrlnals tn Trla1 I and. II r{ere hLgher

tharr values presented by MltchelL (1931) r Evans (1929) an¿

Lenkelt gb eI* ß956) when they fed. approxlnateLy 400 g' of

protel,n or more per d.ay to thelr anl.mals"

Flgure IV exempLtfles the effeet of d.letary Pro-

teln leveL upon proteln retentj.ons of sows d.urLng gestaflon

from d.ata obtalned ln TrS.aL I and. Trtal IL Assr¡nlng thaf

a stralght Ilne shows best the grans of protel.n retalned.

per d.ay at d.lfferent levels of proteln lntakeo lt ¡1111 be

noüed. ühat zero retentlons oocumed. at a proüe1n t ntake of

approxlnately 75 gc pêr d.ayo The laÈter value Ls about
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S.clenttcal to the proteln melntenanrce requlrenenË estabLlsheð

by He¡lrrlg (1959).

0n consld.er1ng the petterns of reüentXon tn

trLaL l, Lt 3,s dlfftrer¡lÈ to ratlonaltze Èhe d'ata obtatned'n

as !t ls atypl"eal of oÈher ¡soÍtlero e obsemattons and of

what wor¡Lcl be expeetecl.i' That ts, BroteS.n retentlone v¡etre

hLgbesü when boetsly d.ema¡rd.s woulê üheoret|ealLy be fhe

lowest and. were Lowesü when tle¡nancLs for protetn to be used

for d.eveLopment of uterus arrd. 1ltter are the htghesf .

Fosslble contr!"buttng; factors to the above ttr€r-

tloneit obse¡natlons ere flrsËly the antmal.s were large anè

heavy ln eomparlson to the av€rage sow a¡cl presquabLy had

bocly resetves ln exoess of norual asrtne,Lsr If thls v¡ere the

oase¡ foLlowLng esrly anct reptd repl-ent'ehment of laotatton

Losses a¡rcl tnj.tl,aL sÈorage, enÀ folLorslng meJor noðlflcatlons

a¿d. lay!,ng d.olen of, tlssue !n the glar¡d.st ¡rhteh oooxlrs

d.urlng the flrst th}rct of gestatlon acoordtng to Fol}ey

(Lg56ln ühe fetal requlrements nj.ght have been snalL tn

eomparlson to the overalL proteln oonüenË of the anlnaLs"

other factors are that very llnlted. nrrmbere were

used. on the med.tum a¡rd. Lo¡c proteln treatments as¡cl hLgher

feed. consrrmptj.on leveIs ooer¡med. at the commenceuent of gesËe-

tlon wlüh the feed. consnnptlon of a¡!¡nals faLllng as gesta-

tlon progreseedn

It ts ll¡portant to noüe that desplte the fect that
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at no PoLnt ln gestatlon d'o
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from pre-breedlns to gestattron

d.alIy retentLons faLL below the

hlghest Level of dally d.eposltlon ln the uteru's as esÈtmateô

by Mouster¡ard (Lg56l " Accord1ng to t'loustguard'o s ¿atau the

h1ghest d.ally d.eposttlon Ln the sowos uterus for a¡ erúnaI

earrylng ten fetuses ls 50 g. of prote!.n per day and. thls

ocours cLose to parturltlon" Based. on thls, dal'ly retent3'ons

of 100 g;. of protel.n would. easl1-y cover any requLrements for

uterlne d.ePosltLon'

The pattern of retentlons obsenred. ln Tr3.a1 II

for an1maLe receLvlng the hlgh protel'n treatment ls rlore

typl.cal of what would. be expecteclu The ¡narked' rlse ln re-

tentS.ons whlch oecurred. foLLowlng breedlng vqouLd. have met

the requlrements of ma¡nmary tlssue d.evelopment and' uterlne

nod.lfLoatlons" The furüher rLse I'n retentlons ln Ëhe latter

stages of gestat1on ooeurred. at a tLme when fetaL and' uterlne

d.emand.s l¡Iere at a. maxlmr.¡n.

The Low proteLn treatment an!.mals showed- a marked'

fall ln proüel,n retentlons when they were swltched' to the

low proteln ratlon one week post-breed.lng;s a slow rlse ln

retentlons occurred. to ühe thlld quarter wLth a sllght de-

ol-lne ocer:rr!.ng ln the fourth quarteru

Mltchel-I (1931) found' that no lnerements occurred'

ln prote!.n retentLon from pre-breedlng to gestatlont lchereas

both Evans (1;gZg) and Lenkelt et al. 0956) obsenred' that ln-
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orements ln retentl-on occur3sfl lmyïedLately follow$-ng ooll-

eeptf.onu However, Evans (tgZ9) could. d.etect no further

lnerements as gestatlon progressed.o whereas Lenkelt e'Þ a1"

(]-956) founa further lncrements i.n proteS.n retent1on ln the

latter stages of gestatLon, The patterra of retentLorls Tê-

ported. by Lerrke!.t et gþ (1956) f s typLcal of r.rhat one would.

expect¡ âs was theorlzed. by Moustguard. (L956) and. as !'ras

obsenred. ln TrLal II of thls experlment for snLmals recelv*

l.ng the hlgh protef.n ratlon"
0n comparlng the d.ata obÛalned Ln Trlal I to that

Ln Trl"a1 II narkedly slnllar mearr proteLn reüentLons ooclrr'

For the hLgh proteln ratLon a d.Lfferenoe of ten grams of

protetn per d.ay occurs wLth a d.S.fference of eLght grans

when eonparlng the Low proteln treetments"

Some estLmate of the errors whlch have oecurred.

Ln the bal-ance trl,a].s cond.ucted. f.n fhese experlments 3.s

d.eslrabLe. Thereforeu l-n each treatment for both tríals
the average d.aL1y feed. proteLn was red.uced. by the apparent

dlgestlbllLty coeffLclent to glve an estlmate of the proteln

absorbed. Lnto the bodyo Then, lf the estLnated. loss of

n1trogen Ln urlne per day expressed. as grans of proteLn and.

the estLnated. d.alLy proteln retentlorls are subtracted. from

tht s, a flgure of zero should. be noted," If the flgure

arrlved. at ls consld.ered. Ëo be the error and. ls expressed. as

a percentage of the proteLn orlglnally fed. to the anlmal,
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the errors ln frl.al I are -Lt+fiu 4-0fr and. -Lll4 for hlgho

medlr¡m end Low Brotei.n Ëreatments reapeetlvelyu A comnon

error of ïûfi for both treat¡oents oeoÌlrrecl tn Trtal II'
A co¡rtrlbr¡tLng faetor to the Larger enror 1¡¡ 8r5"aL I was

the faot that artmale tencled. to lose thelr appeti.te as Èhe

perloô Ln the netabollsm orate lengthened.;

Theee clata sre presented. ln Table XIII' In both

hlgh enet Low proteln treatmentso two complete l,j.tters were

seeriflceü, aLso süIll. born entnaLe from alL other lf.tüers

were kepü errê treated. as the eaer!"ft eed. youngo On eomple-

tlon of enelysls, no staüLstLeally slenl.fLoant d.S,fferences

esul,d. be d.eteoted. beüween the oomposltton and. contenüs of

the saorlfl.eed. a¡r1nels and. Èhe stlLL born loürrge the d.ata

were therefore oomb!.ned. so thaÈ eLghËeen norusl and. four stlLl"

borysr fetusesu a total" of twentJr-two qntrmaLs ?¡ere used. f.n the

htsh prote!.n treatment d.atau Thi.rteen noraal ar¡ê ten stl"Il
bo¡qr fetuses, a total of t¡Eenty-three antna}e were used. tn

the Io¡v protetn ürestmenüJ ft should be mentloned. thaü one

solr on the 1or¡ proteLn treatnent f,arroned. r¡nexpeotedll,y wlth

the resuLt that flve d.ead. yotl¡tg were found. next morrttng.

W?rether these plgs were etllL born or ?rere enotherecL tn feËaL

membranree ls unkno¡qn.
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On compaslng the two grsupes a dS"fferenee f.n

everage bttsh wetght of, only e3.ght grans ls noËed.å the low

prote!.n a¡rlnaLs, though bel.ng sLf"ehtl-y 3"19hËer, have a

øû?fr hf.gher ðry roatter eontenË and. a o"?8ft h!.gher x¡roÈeln

eontent on a êry natter bas!.s' Ae a resul,t Èhe total dry

natter oonüent of the Low proteln anlnals å.s aome L5"2 g"

greater then the h!.eþ proteLn treatnent whtle the totaL pa:o-

teln oontent fo].Lowe a sLnlLar Batte:nr bel.ng 1L"0 gn per

l¡Iglet greater on the low protel.n treatmento

l{hen totaL proteå.n sontent Ls expressed. aa a P@r-

centage of the orlglnaL rset we3.ght, the proteS.n eontente

sre aLnosË 3.èentLcal wlth the hlgh protein üreatmenf fetuees

contal.ntng ;L*sfi Less Ëhasr the Io¡s proteln treat¡nent fetugee'

Verlabllf.ty of these d.ata were not greetu but

d.esp!.te th3.s no statt ett oaLLy ef.epxtfLeent dl.fferenoes esuLd.

be d.etectecl between the composlt!.on anê oonüenüe of the

fetuses f¡om the ðlfferenü treatmente"

the ¡ceIgl¡t end. oomposltlsn of the fetal fIuld's

and. nembranes Ì{es extremely var1able a¡rè although treetment

d.lfferenees s¡ere Large, the ctlfferenoes were not etatLstLoall¡r

slgnlftoant (P>0"05)o It n111 be notleed fro¡o fab].e :C[II

that the toüal proteLn oontents of membranes a¡ad. fl,uLcls,

fetuses ar¡ð membranes, fluf.d.s and. fetuses combtned.¡ are

hlgher for ühe anlnals recelvtng the Low proteS.n treatment"

Therefore, the 1o¡r l-evel of proüeln recelved. ln the gestatton
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ratLon cu.d. not apparentLy affect prosel.n d.eposi.tlon f.n

the uterus"

Total retentÍ.ons d.urlng gestatton sre presented.

1n labLe XIV and here agaln e!.mtLarltles 3.n vaLues oecur
from Trlal I to llrtal II, the overalX retenttons for ayrt¡neLs

on the hlgh proteln ratton rrerre lJrÞr0 g" and. 14, z6a g,,

of pmüeln for {lr!.ai. r end. 'lfrlar rr respeetlvelyu ThLs

eompaJces to retentlons of l+1600 g, and 3e680 g, of proteln
for nhe Low proteln treatment ln frlal r end. Trlal rr re*
specttrvely.

llhus, the overaLL reüent!.oa !.n gestatton for
enlnels on the Low proteln ratLon Bras approxlrnately one

qua,rter that reÈaLned. by ani.meLs reeelvlng the hlgh protetn
raÈton;' .after cleêuet!.ng the velues of proteln lost at
partur!.ülon ln membranesu fluld.s, young ar¡d. alLswtng for
losses !.n senrf and. har"r as esttmated. by tenkelt et gÀ
&956) u æ ext¡a protef.n reüentron stl1l ocou¡red. on both
treatments'å' These d.ata are preaented. tn TabLe )urr o

Thls proteln f.s presr¡nabLy ut!.Ltzed. ln ðeverop-
ment of nan'na¡T tl.ssue and. ext¡a neLghü galns ln gesüatlon

over and. above Ëhe weLght losses lncr¡rred. at fa¡roruLns.
These extra welght getns rangs frsm I+O to 100 Lbò and. tn-
erease wlüh the gestatl.on ratton proteLn content,

rf these extra prote!.n galns are of a si.ntrar
aom¡nslülon to that of the orlglnal anf.rnalo that is, ten
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per eent protetn, (Morrlson (195?), then they aesor¡nt for
sone & - 5e000 g" of the escess pnoteln retalned. tn gesta-

tl,on by the htgh proteS.n anLnal,s and 3ull00 g, for the low pro-

teln treatment,' For a¡rlmals reeelvtng the h!,gh protel,n

ratlon a storage effect mueË therefore oceur or faLse re-
tentlons are belng deteeted. as was noùed. by Nehrlng (1956).

Errore of thLs megnltud.e seem r¡r¡Llkely ln tbls
experf.nent, beoause errors tn urlne eol"lectlon end. anøtryses

¡uouLd. be very snall d.ue Èo the meclraErtsm of eolleotÍon anrd.

processlngu' ALso losses of ntrtrogen from feees dr:rj.ng the
proeesstng ancl drylng as suggested by l{eEroukas eb g}¡ (fg6&)

r'Íerpe oonsLd.erecl anð Ln slx balanee Ër1,a1s anaS.yses were

ooad.ueted. on boüh wet end. d.rlecl sa^uples" No stgnlfloant
êLfferences i.n tsteL nltrogen eontent of the feces could,

be d.etecüecl. between the two proced.urese suggestlng that
Lossesr lf anyi wetre lnsLgnlfleant;'

A furüher feetor to be consLd.ered. ts thet for
nlne lnfertlLe anlmal.se flve on the htgh prote!.n treaümenË

end. four on the low proteln treaünenü¡ on wtrlch a serres of
balanoe trlals were runr the proteln retenttons stx weeks

posü breed.lng showed. an average of i3 g" of protetn per

day rrlth a stasrðe¡ril error of L2" 5 g. rnerements i.n vyelgbt

of ühe anlneLs rùere negl.lgLble, suggestlng that onee d.e-

flelensles ûue to laotatton had. been repren!.shed fr:¡ther
¡eüenül.ons êf.d. not oecu¡" ThLs ¡uould. hel-p repucl,late
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the elaln that und.eteeted. emors !.n Èhe belanee ÈrlsLe
rüere not oeeurrlng.

rn TrÍ.er I ar¡d rr as the rever- of pnotetn ooï'*
sumed or as a percenüage of the ratLon faLlsn ,bhe efflel.ency
sf utLLtzatton fall"s, thls te seen tn feble xÍvo ¡shere

eff,l"eiEney of utllÍ.zatton Ls d.ef3.ned. asa

Efflelenoy of Utlltrzatlon o
proteln retaLned (e.y'dey) !.n

go or pro per
gesüaüton

rn ad.d.rtron to the above ratro, the ratlo of
proteln reËaLned. to proteln apBarentl,y absorbed. and the
ratlo of pratei.n reËai.ned. to the trtre protetn absorbed. were
eonsld.ered.' |rhe latter lnvolved. estlnaËtng netaboltc feeaL
ntËrogen LeveLe a¡rd. the esttuatee nade by l{ltoher]. (Lgs5l
lcere used. ln alL these ealouLatl0ns, The d.ata a8€ pFê_

sented. ln TabLe lctv; a furüher eetlmate of effLctency of
proteln ut1llzatf.on !.nvoLved. ühe conperlson of retalnecl.
proteLn wtüh absorbed. proteln for productive purposesi. The
latter value was obtalned. by subtractlng netabolLe feoaL
and' end'ogpnous urlnarry nr.trogen from the absorbed. n!.trogen"

Percentage utlrlzatlons of proteln for the ned.r.un
and low protetn ¡atlons are approxLnately the sane beLng
2tþ.8fi a'cl ZJ"gft teapectrvery ln Trlar r ând Lg"gf, for the
l,ow proteln treaüment ln TrlaL II.
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In llrlaL l end. II effletency of utll-i.za8ton of

the hlgb proÈeln rattsn wae 32F end 3Lfr respeetlvely, a rlee

of seven to ten per eent. A posst¡te Beason for thts nay

heve been the soybean anê neat mesl protetrn aour@es ln the

rstlon;
It w1L1 be noted. that ¡chen either the grams of

proteLn apparently retef.neê or graas of pmtetn tnrLy ab-

eorbed. are used. Ln fhe d.enomLnator f,or ealeu1at$.ng eff,Í.otenoy

of proteln uÈ1llzatLon, llttle ehange occurÊ ln the d.trfferenee

between the htgh anè lovr pæote3"n breatmente" Ho¡sever, when

the daLly Broteln absorbed. for produettve pu:rpoeee 1s ueed.

ln the d.enonlnstore In TrLal I the effte!.enoy of pqoteln

utl,llzatlon Ls hleher for the Low protel.n ratLon end In
|lrtal II the low proteln ar¡l.nals have a value eloee to that

of the hlgh proteln treatmentn

Based. on these results the balanee of, emtno aetôs

wor¡ld. appear to be ad.equete suggestlng thet reüent5.ons on

the low p:noteln d.i.et ocour d.espl.te lorcer LeveLs of enlno

acLd.s avallabJ.e for ebsoqptlon anü bull"dtng lnüo bocly tt ssuesn

On eetf.nattne¡ fhe effl"eleney of protetn uttLlzatf,on

for the rat!.ons of Evans $9291 and Ler¡kelt et eLi &9561

(note Table XIV) vaLues of approxlnately Lïft arrù L?F re*
speetLvely were obtalned.r' these ].ow values nl"ght be ex*

plalned by ühe fact ühåt the proteln levels of J00 and. 525 e"

per clay f,ed. by theee two r¡orkere srer6 Ln exeess of the
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quanÈlËLes the ar¡r.nar.s could. handle so that deamr.nati.on

and- excreti.on of excess amino acr.d.s occurred.,
Mltchel-l (t%t) fea datly approxlnately 400 g,

of proteln of apparently low bloJ.oglcal value" The lovr
effíclency of utli.Lzatlon whf.ch resurted_ was probably d.ue

to an excess of non-essentlal a.mlno ac3_d.s. The Latter would.
fhen be d.eamlnated. and. lost to the bod.y resultLng ln lower
efflcleney of uttlizaËLon as d.efined. here*

Darr-y urlnary nltrogen excretron and. urr.ne vorume
were very varlables âs woul-d. be expected.u lt belng the
compLement of the nf.trogen and proteln retentl0ns. These
d'ata are presented. f.n Tabres xv and. )cvr e and. graphi.cally
shorqn ln Ftgures V and. VI.

Desprte consr.d.erable changes rn r¡rr.nary nltrogen
excretLon no slgnlff.cant d.lfferences could. be d.etected. ln
urLne Levers aË d.Lfferenü stages of gesüatlon on the sane
treatments rn TrraL ru However, slgnrfrcantly lo¡Eer urtnary
nltrogen levels oceurred- for anlmaLs recelvlng the l_ow pro_
teln ratl0n (p<0"05) when compared- to the hlsh proteln
treatment"

rn Trlar- rr no srgnrflcant d.rfferences ln d.arry
urlnary nltrogen levels at d.f.fferent stages of gestatLon
oould- be d.etecÈed. on the hLeh protoln ratlon but on the row
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proteln treatment sl.gnlf,loant falLs Ln daLLy urlnary nLtro-
gen Leve1s oceurred. from pre-breedlng to fhe fLrst quarfer

(P<0,05) and. from pre-breedLng to the second. quarter

(p( 0"01) e thls Ïüas presr¡mably d.ue to the lower proteln

levels whlch were fed af thls stage,

Agaln l¡rlnacy nltrogen exeretlon was slgntf1cantLy

lower at the one per cent leveL for anLnaals on fhe low pro-

tetn ratlon for the second.r thlrd. and. fourth quarfers of

gestatlon ln comparlson to the sorûs on the hLeh proteln

ratlon.
On comparlng levels of urlnar:y nttrogen excreüed.

to urLne volume per d.ay the anLnals recelvlng the hLgh and

nedl,r¡m proteln ratLons showed a dtstlnetly s1nL1ar pattern

at nost stages of gestatl"onu Èhat trs the hlgher the d.ally

nltrogen excretlonn the hlgher the d.af.ly urlne volume"

Ëo¡rever, d.espf.te verlr large meaJÌ d.Lfferences Ln dal1y urlne

voLume for anluals on dtfferent treatmentsr the varlatlon

r,¡as so htgh that no statl,stLeal dlfferences cou].d. be d.etected.o

Also the hlgher the daLLy ur3.nary nLtrogen the

greater the leveL of nltrogen per 100 n1o of urlner so that

on the htgh protetn ratlon from "54 to ,67 g" of nltrogen per

100 nl. of urlne urere excreted. whLle the equS.valent flgures

for the low prote!.n ratlon treatment were "27 lo ,46 g. of

nltrogen per 100 nl"
As vuater LngestatLon Levels apparently affeot
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nLtrogen balagce 1n anlmaLs (BressanL errd BraYrea (fg6te) )

sone control of the quantl"t!.es of lngested' water èurLng a

nS.trogen balance trlal ntetrt be d'eslrabLe' to red'uee the

varlablLf.ty of nttrogen retentlon ðata" The l"neonvenåènee

of sueh varl.abll,lty hae aLready been well d-emonstrated' l"n

thl,s experlment; It should. be noted' howevere that the

val-l"ctlty of any d.ata eollected' unðer oontrolled' v¡ater ln-

gestlon conêttÍ.ons ma¡f weLL be quesülonab}e, For exg¡trpLee

[f experl¡nental a¡,¡lmals uv¡dergo eondlt!.ons of restsfcted'

water consumptLon d.urlng a balance perLoè, ühe nltrogen

flushf.ng effeot noted. by BressanL a¡1d Brehen (1961+) wouLd'

not oecurä' 0n retur^n!.ng ühese anl'maLs to nomeL water

consumptS.on LeveLso Lower nftrogen reËentlons vsould' ooour

due to the flushLng effeeÈ of the Lnereased- rryater lntake"

Howevers lt Ls suggestect that for nltrogen balance experl-

ments some control, or recolid of Lngesüed. lcaüer should" be

mad.e to reèuoe varlablllty of resul,ts end' enhenee thelr

lnterpretaülone especlaLly rq?rere treatnent dtfferences &re

LLkel-y üo be small;
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Greatlne,ereaslnl'neanðtotalereatlÍt€-o8€âtl"nlne

level,e 3.n r¡rtne were only èeüerutned, ln Írlal- II avrê fhe re-

sults obtalaed. wese falrtry oons!'süent for t'nctlvlôuels ln a

partteular perloct of gestatlon (Íable lrvIl ) (rle¡lre vII ) "

Arrl.malsreoelvs.ngthehlehprotelnrat1onshowed.

early!.ncrementslncreatlntneexgret!'onwl'thaslo¡sfa].l
oeourrtng In the l,etter etages of gestatlon' Greatl'ne ancl

totelcreat!.ne-c!@&tl'fl1ne].evelsshowed'tnerenentsfronPse-

breeð3.ng üo Parturltlon"
Fgrboththehtrghprotel'nerrôlowprotel'ntreat-

ments sS.gntflcant ttlffesenoes utere not obtalned' tn levels

of oreatlne, ereatlnÍ.ne end' total oreaÈ1ne*cl|esttr¡!'ne e8otreted'

elther beüneen treatments or at the var!'ous stagee of

ge statl.on Lnvestl'gateô'

onoone!.d'e:rlngthevalr¡esobtal.ned'fgranf.mglgre*

ee!.vIng the 1ow Broteln ratLon a eontlnuaL fall l"n the Level'

of urlnery oreat!,nl.ne oocurred' from pre-breeðt'ng to parturf'-

t1,on"

Theoharr8etnoreatlntnee5@retlon].evelsfromPDê-

breed.!.ngüothef!'rstquarüerofgestatlon!.sèlffleu].üto
lnterpret,asexcretlonlevelsonthehlghprotel.nratton
ehowed. a rnarked. rlse whereae a^ntnels on the low proteln treat-

ment shorceil. the revers€" Eowever, from the flrsü quarter of

gestatlon to l¡arÈurltlon the excretl-on levels foLlowed a velTl
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slnlLar pattern for both treatments,

ConsLd.erLng the work of Saffle et al; (1959) and.

van NLekerk (t9ø3¡, hleh conelatLons between d.alry revels
of creatlnlne exeretl.on and. bod.y prote!.n contents should

exlstu As fourth quarter gestatlon values for the hi.eh pro-
teln treatment were hlgher than pre-breed.Lng values a net
lncrement ln bod.y proteln would be Lnd.lcated.o However the

low proteln treatnent anlnal-s shor¡ed. a consld.erable fall
suggestrng that a net loss of proteln nay have occurred. ln
gestatlon" Due to the lncrements ln weLght and posltlve
nltrogen balances observed. Ln these anlmaLs d.urlng thls
perlod.u the above d.ed.uctLon Ls not acceptable.

A posslble contrlbutlng factor to thls observed.

fall Ln creatlnLne excretlon could. arlse fron the bod.y of
lnfomatlon whtoh suggests a mammal 1s capabre of utlllzLng
some of lts olan bod.y proteln to reprod.uce lf nutrl.ent levels
f.n gestatlon are poor. Thls lnformatlon ls weLl sumnarlzed.

by Mltchelì- (l-962) " A sltuatlon of thls nature may have

artsen Ln the anlmals recelvlng the low proteln ratlon, wlth
the result that quantltles of amLno acld.s fron the breakd.own

of naterzral body proteln would be used. for s¡rnthesf.s of fetal
proüelnn Now these amLno acLd.s d.erlved. and utllLzeð. by the
anLnar for fetal synühesls r¡¡ould. generally speakLng be the
essentlal anlno acld.s r,¡htch lncLud.e nethlontne and. arglnlne"
As a resuLt these antno acld-s would. not be avallable for
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orea€lnl.ne forneüf.on esrd.

OgOlllo

a falL tn exereÈton leveLe would.

Saffle êt al" (fgSg) founA for growlng sw!.ne a
hteh psstttve coffeLatlon between ühe oreattntne coefftelent
and. l"ea¡r eontents of lnd.lvldual tlseues"

ås wouLd. be expeeted.u on exenr.nrng thle factor no
slen1floant d.lfferenoes between the üp¡o gz"oups of anrnele
pr5.or to breed.r'"g oceuatred." Eoweverc rn bsth groups e
stgntft'cant f,alx ln the crea8xntne coefflotent ooor¡med. fron
pre-breecllng Ëo ühe fourËh quarter of geetatLon, wi.Ë!r the
fel'l bef-ng elgn!.ft eant at She ff.ve per cent l-eveL for Ëhe
hLgh proteln treaüment and. the one per een€ revel for Ëhe
low proteln anLmels, (faUte tfffiI) (ffgure VfII).

Desplte the oonsld.erabr.e eha*gee tn ereati.ntne
ooefff.clent rated. Ln the fourth treatnent, statlstloal}y
stgntfteant d.lfferences rÍere not obtarned. erther bet¡veen
treatments or between the êr.fferent stages of geeÈatron i.n*
veeflgeted.o

on both treaÈmente ühe fa'r. rn cresËrnf.ne co*
efftcLenü suggeste the pereentage of Lean meat trn the anrnaLe
ls falltngn but a net lnerement In total protef.n content
¡uouLd. strlr- be possrble d.ue to the large lncrement r.n werght
d.r¡¡Lng gestatlono
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ll¡so faetors wh$.oh could. oonblne Èo eaphesiue Èhle
fal} f.n oreatlntne eoefflcl.ent are €he reu€tLi.zatlon of
a¡alno aef.d.s as suggested. before acrd. a possl.ble oed.enraËous

oond.ltl0n ¡rh3.ch could oceur as parturtÈl0n approaehes. rn
the oase of the latËer asr lneree,si.ng water peroentege tlr
manìmerðr flesuee and. the uüerus ¡vor¿ld. b¡{ns ebout a d.esrease
tn o:reattnl.ne eoeffiolent,

Bl"ood. _Stuåtæ

Due ts the fect thaË no så.gnlflcang dlfferelxoes
oould. be d.etected. f.n the bLood. studles to be d.lecussed., the
d'ata 1n Trtal" x ere presenûeô Ln a comblned fo¡m as hlghe
ned.tum end. Io¡r proÈeln treatmenÈs onlyu

Red OeI]" CounÞ

The vartatt"on Ln red. br.osd cell oowrts p¡ae fatrr.y
J.ange ranglng from four to elght nlLLLon per *,,,3o Eowevern

the sverage of a group at a partr.cular stage of gesùatron
feLL ¡slühtn the range of rl.5 to 6.5 ntlllon cells per ,r3,
f'lrese d'ata are presented. tn Table )crurr and. it ls ea,sr.ly seen
that no obvlous trend. ln red. cell numbers oeeumed, as gesta_
t!-on progressed., though values tend.ed. to falL gust pr3.or to
parturltlono

Haenaüocrlt

Haemotoerlt varues ¡vere fatrly eonetstenÈ through*
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out but showed. a def,ln1üe tendeney Èo faLL as parturltLon

epproaohed." Ílhe measr haenatoerlÐ ðate are presented. å.n

Table XIX. StaütstLcaL cllffeseneea eould. nst be d.etected.

d.ue to hlgh varl"ablLtty between entnaLs and. the snêl1. sanpl,e

stze, Ilo¡aever, the fall tn haeuaùoonlt valuee prLor to
pertur!.tton ¡ses cons!.süenË for all antnsle.

EaemoElobl.n DetemtnaÈLons

llhese data are presented. tn Table ) and. Èhough

valuee for a"n lnd.lvld.t¡al were fef.rLy conef.stent the sta¡¡ðard

erroa was er¡oh that onJ.y ln the ned.Lr¡¡o protetn ratlon of
Trlal I eould. a statistloally slgnlflca¡rt fell (p <0"05) be

deteoted, ¡shen conparlng pre-breedlng values to the for¡rËeenth

week of gesüatton.

the val"ues obtatned. tn thLs erpenlnent for red

ceLl oount, haeuatoorlt a¡rd haenogl-obln oonpare favourabS.y

to data presented by l{lLler et gl^s. (rg6r) who also for¡nd that
these orlterLa haè a tend.eney to óeeLtne aa gestatlon pro*

gressed.. llhls ls thoughü to be a nant festatlon of epseud.o-

a¡¡eml,at, a cond.lüLon ooourrl"ag ln the hnuan as parturltlsn
approaches and. oaueed. by hemo-d.1Lut1on.

t{hlte CeLl Cor¡nts

Íhese clata are presenüed. ln Table JQ(I. llhe values

obtalned. ranged. from 9r?00 lo 2Lr900 celLs per rnrn3. When
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oonsld.erlng the mean values for the varLous treatnents no

obvLous trend. as gestatlon progressed. eoulil be d.eteeted. end

no sLgnlf1cent effeet of proteln level on ls?¡Lte eelL numbers

was obsex¡tred.n

Total Serr¡n Proteln. Albunln and GLobulln LeveLs L

These d.ata are presented. ln TabLes lüIIe XXTII

and. Ð(IV respectl.vel-y, Total serum proteln levels proved.

quLte varlable, the values ranglng from 6.J to 9oI -gj, per

cent al-though the mean values were very sl.nLlar Èo mean

vaLues obtalned. by Mll1er et a1u (f96f) " In all treatmentsu

ln both trl,al.su a tend.enoy for Èotal serum protelns to falL
as parturltlon approached. was notLced."

showed. a slgnLflcant faLl (P<0,01) ln total, serum proteln

I.evels from the pre-breed!.ng stage to Just prlor to famow-

lngo Thls fall nay be ühe result of two stresses, one the

low leve1 of dletary proteln er¡d. the other, the hieh fetal
denand.s for proteln as parturl.tLon approaehes, These t¡vo

factors Ln conblnatlon lrlüh hemo-d.LLutlon tend.encl.es at thls
stage of gestatlon wou1d. cause the slgnLftca¡rt faIl ln total
serum proteln Levels noted."

As regard.s albunln a¡rd. globuLt n l.evels ln gesta-

tLon, varlatLon Ln resulüs u¡as so great asrd. separatt on of the

gl-obulln fractlons ln the elecürophoretLo prooess so poor,

The low proteln treaüment anlnals ln Trlal II
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that only total albunLn and total globulln fractlons are

presented." No slgnlflcant d.lfferences could. be detected. be-

cause of the hlgh stand.ard errorso

Mean albumln leirels (TatLe ÐCITI) obtalned. are

very sLmllar to values presented by Mlller gg el" (t96!|

for they ranged. from 2,4 io 3"9 go p€r centn In aLl cases

a tend.ency to faLL as parturltlon approached. occurred and. post-

farrorrlng d.ata d.ld. not show a rapld recoveryo

Total serum globulln levels (Ta¡le XXIV) renalned.

falrLy constant throughout gestatLon ranglng from 3.3 g"

per cent to 5 g" per cent desplte hemo-d.Llutton and fal1lng

serum protetn level-so Thusu a net lncrease ln the serum

globullns as a percentage of totaL serum proteLns ocourred.u

Thls pattern of events tles ln well wlth obsewatlons mad.e

by snlth g.g 4,. ß959) and Beboud. gg g!" 0963) , who worklns

vrl.th huma¡rs observed, a stnllar fall Ln albunln levels slmul-

taneously r,slth an tncrease 3.n the globulLn fractlons as gesta-

tlon progressed..

Thls sltuatlon could well explaln the prevlously

suggested. occurrence of hemo*dllgtlonr âs the globull.n pro-

teln molecules are generally snaller than albunLn proteLn

nolecules orÌ a molecular welght basls" Therefore, as gestatl,on

progresses larger albunln molecules are replaced by lncreased.

numbers of snaller g1obul1n molecules. .A resultant lncrease

ln osnotS.c pressure of the blood. serum would. then occur so
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that more water srour.d. move rnto the brood. eauslng lnoreaeed.
bLood volume er¡d. hemo-d,11utton"

Number of Ptrrs Bou'n

In TrtaL I there y{ere no slgntff.eanb êLfferen@es
I'n the total' nr¡nber of plgs born or the totel n'mber of ltve
bo¡ne Þ3.9e ¡uhen eomparfueg the hr.gh and. ned.!.un þlroteln treat-
menüst al'though the hf.gh proteLn treatmens fa*owed lå? more
l"lve ples Èhan the ned.run protei.n ac!5.nar.s (Tabr.e &ff). The
low p¡oÈeln treatnent howevern preeented a d.rfferent preture
for slgrrlfrcantly feç¡er ptgs ïùere born and arr were eÈtlr*
born' .agaln no d.tff@renees ln the number of etlLL-þoryr plg6
exlsûed. Þetvyeen hlgt¡ esrd. ned,iun proteln treatments buü e
elenlflca'tJ,y hleher nr¡nber of str.r.r.-born ptgs occurred. on
Èhe Low Brotetn Èreatu,entu rn the i.tght of dsta obtaLned. 3.n
lrlaL rr no expJ.anatÍ.on oan be offered. as to why no Llve
yoüng were prod.ueed. on thle treaÈment r.n Trlal r,

l¡lhen conpartng the above reEults ¡rf.th thoee obtarned
ln Trtal rrr lrtüle srnrlarlty exlsüs as no sS.gnlftcarrt
dtfferences r.n totar. numbers borrr, the nr¡nber born ar.tve¡ or
fhe nr¡nber of stlll-bo¡ra could. be d.eteeted." rt should be
mentloned, ûhat one so!r,

expected,ly and flve of
were sËt LL-born or d.ted.

Tl¡lE oontr!.buted. to the

on tbe low pmteln retlon famop¡ed. u¡r*
her young wetre d.ead., Whether these
ln the fetal membranes ts noË hrorsnu

result thet antnals recetv!.ng the
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Iow proteln treatnent farrowed 0"83 more stlll-born plgs

anrrd" 2"34 fewer llve plgs per 1Ltter"

Påg Þlrth-llelehts

The mean lltter and- pLg btrth welghts are presented'

ln Table xxv. In Îrlal I no sl8nLflcant dLffetrenoes ln total

lLtter and. average ptg blrth ¡velghts could be d'etected' when

conparl,ng the nedlr¡m and. hlgh proteln ratlonsu Despl"te

anlmals on the med.lnm proteLn ratLon farrowlng sll'ghtly

heavler plgs, the fewer numbers resulted- ln lower totaL l-f'tter

welghts. The sane pattern was repeated' Ln the flgures for

l-lve borrr P1gs"

Total lLtter wef.ght and. mea¡ plg rselght for anLmals

recelvlng the Iow proteln treatment were slgnlflcasrtly lower

than for anlnals recelvlng the med.Lun and. hleh proteln treat-

mentsn

InTrl.alIIthelowprotel.nar¡l.malsfarrowed.

approxLnately four pounds Less per lltter but mean blrth

welghts v¡ere sllshtLy hlghero For Llve plgs the hLgh proteln

treatnent farrowed. seven pound.s more per 1ltter but mea^n blrth

welghts for plgs were su.shtly less ühan the low proteLn

treatment. Howevero no statLstlcally stgnlfloant dlfferences

coul-d. be d.etected. between hlgh and low proteln treatments for

total lltter welght and. mean blrth welght or for total ltve

1Ltter wetghts and' meavr lLve blrth welghts'
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LACTATTON SÎUDIES

Tt Ls of lnportance to note that all anlmals re-

eelved- the hLe;h proteLn ratLon Ln lactatLon regardless of

gestat!.on ratlonn In thls seetlon effects on the young as

vre]-l as the sow have to be consld'ered'

Survlval DaEa

These d.ata are present'ed. ln Table loffI ' In TrlaL

I few oompaslsons oen be made from the d,ata due to ühe llntted

numbers on the med.Lum and. 1ow proteln ratlons" The Lower

survlval rates on the ned.lum prote!.n ratlon could' welL be

d.ue to the fact that the pLgs from the one sow eonsl'dered'

were bad.ly chllled. at blrtho A second. solt to f¿rrow on thLs

treatment deveLoped. agaLactla and. severe nastLtLs wlth the

resuLt that her plgs were then transferred. to another sorle

These d.ata were then ell.nlnated'"

In Trtal II the hlgh proteln treatment anlmals

ralsed 1"5 &ore plgs to one week of age but thls ¡vas not

slgnlflcant, It shouLd, be noted. that the one week d'ata on one

hlgh proteln treatment a¡lnal was ell¡lnatedr âs she would'

not suckle the plgs anô they had to be put on nLlk replacer"

The percentage survlval of total numbers born was almost

!.d.entLeal but the survlval percentage of numbers born al1ve

was slx per cent h!,gher for the lors protel"n a¡rlna}s.
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Pls survlval data to three weeks presents a very

sLnL1ar pLcture. In Trlal I the hLgher sur:vl.vaL rate for the

hLgh prote|n a¡rLnals was malntaLned as some 316 more pLgs

erere ralsed per lltter. In TrLal II the hLgh proteln anLmal-s

agatn raLsed.1"5 more plgs per lltter than the low proteln

treatment anLmalsn Percentage surr¡Lva1 rates of total nr¡nbers

bo¡r were agaLn ldentlcal, but the Low proteLn treatment

anl.mals na|ntalned. a slx per cent h!.gher sun¡Lval rate when

expressed. as a percentage of }lve born youllg@ lhLs suggests

thaü the low proteLn treatment anl'nals farrowed fewer but

stronger youïrg or the sows showed. better notherlng quaLlt|es

ln laotatlon tha¡ the hLgh proteln treatment antnals. Eowevert

afiother factor vrhtoh nay be of greater |mporta¡ce Ls that

the Low prote!.n sovÍa were suckll"ng fewer youngo wlth the re-

sult that more nllk was avalLable to the young" Tht s nlght'

well have resul-ted. !.n a hLgher survlvaL rateo

Post nortem exanlnatlons were perforlned. on aLl

young whlch df.ed d.urLng the lactatlon per!.od with the result

that no speclflc cause of d.eaüh other than crtrshlng or star-

vatlon could. be d.lagnosedo Thus¡ dlfferences Ln survlval rates

couId. not be relateil to the gestatlon ratLons.

Data at the

colleoted. ln Trlal II
one week stage of lactatlon were onLy

and. are presented. wlth the three week
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weLghfs, dalLy nllk end. nf.lk prote1n Level"e and. sotnse feed.

eonstmptlon tn the leotaÈlon balasrce trtaLs (ta¡le )otvIa) 
"

At the one week stage of Lactaülon, trlttLe d.tfferenee

tn el"ther totar Lttter welght or mean plg welght oecrrrredu

the hlgh pmtel.n treatnent sows hevf.ng Llttere sj.x pound.s

heavler and pLglets 0"J lbo llghter thesr Ëhe row protetn

treatment soÌ{rgo

.At the three week stage of LactaÈlon tn Trlal I,
the average toteL lLtter weLghÈ of the hleh protef.n tnestment

en!.mals ¡Eae twenty-flve pounds heavler thsn the ¡ned.lun pro*

te5.n treatmento rn Trlal rr the average rf.tter wei.ght of
the Low proteLn treatment lsas twenty-seven pound.s 1l.ghter
than ûhe hleh proteln üreatment" The d.lfference tn lrtal rr
nas staülstteally slgnf.fleant (p <0.05).

The average welghts of Blgs for the trso treaËmente

ln llrf.ar r ruere aLnosü Ld.entf.cal", but rn rrla1 rr ühe pLg-

LeÈs of Ëhe hrsh protetn treaüment were two pow¡d.s heavler
ühan fhose fmm the low proüej.n treatmenË an!.nalsn fÏ¡le
d.lfferenee Trs,s etatt stleally srgzrrfrcant (p <0"01). a oon-

blnstLon of Lower numbers ralsed. to th¡ee weeke and. llghter
young of the low protein üreaËnent anl¡nals resuLted. Ln the

3.arge dLfferenee ln total lltter wet glrt noted.u

It BrlLL be notloed. that the three week wetghts
(Table :afitïe) of the anlnal-s tn TrLaL rr are consld.erabl"y

l"ower than those ln trlal r.' Generally a three vyeek welght of
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approxLnately ten pound.s !s oonsf.dered' acceptabl-e" Thusu the

three !¡Ieek weLghts of Trlal I are reasonable and' the one

week welghts ln Trtal II may be constd.ered. averageo llowevert

the three ¡,reek weLghts Ln frLal II are below average and'

dlfflcuLt to explalnr especLall-y for the low proteLn treat-

ment 
"

A factor grhLoh nt ght be consld.ered. to explatn these

results Le the dally feed. consumptlon of the ant'nals durl"ng

lactatlon, It Ls possl.bIe that low feed' consumptlon would'

result Ln Lovrer nt lk productl.on and vlce v€r.sâo In contrast

to Tr!.al- I, ln Trlal II conslderable dlff3.culty was encountered

ln persuad1ng the sows to eat regard-less of the gestatlon

ratLon wLth the result that overall feed. consumptl,on levels

were approxlnately half those Ln Trlal I ' I/tlth the exceptlon

of the Low proteln a¡lmals tn Trlal- II t feed' consumptlons

d.ur!.ng balanoe trlals !{ere s!.nLl-ar to those n@ted' 1n the

lactatlon Perlod.o

Desplte the fallure to eat durlng LactatLon Ln

Tr1al II, based on the balence trlal d.ata the quantltles of

nt lk rece!.ved per d.ay by the young of all treatments !n both

Trlal I and. TrlaL II are very sLm!.1ar" EOv¡ever, based- on ln-

fornatlon sunmarlzed. by Duncan and Lod'ge (1960) t errors Ln

estLmatlon of total nLlk yleld may have been consld'erabLy

hlgher ln Trla} I as compared- to Trlal II" The reason for

thts t s that sLgntfLcant falls tn ntlk prod.uctton by lactatLng
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sows nay occur by the seeond d.ay of a lactatlon balance trlal
perlod' Thus ln the four day trlal system used. Ln Trlal r
a consld.erabre farr ln ntrk productlon courd. have occurred.
by the fourth d.ay Ln comparLson to the two d.ay trlals con*
d'ucted ln Trr.al rr. Therefore, the quantlty of nlr.k rece!.ved
by Èhe young rn Trr.al r raay werr have been hr.gher than the
estlmates obtalned. fron the lactetLon balance trl_arsn Based.
on d.ata summarlzed by Duncan and Lod.ge (fgeO) nlLk yi.eld was
found. to be stf.¡aurated by stronger and. hear_thr.er plgs, The
young of the soers 1n Trla1 rr suffered. from severe scour con_
dLtlons wf.th resultant loss of welght and. vrgor, so thelr
abLllty to stlnurate the sowes nllk productlon by robust
suckrlng would be curtalled ln cornparlson to the yorrng of sows
ln TrLal I.

The qua'trty of nlrk protern recerved. by the young
I'n Trf.al r and. Trlal rr r.s very sr.nllar exoept ln the case of
the low proteln treatnent Ln Trlal II where a stgnlflcantly
Lower (P <0"01) quentt ty of nllk proteLn uras receLved. at the
one week stage of l-actaÈi.on by the young of thls treatnento
The level of ntLk proteln recelved by the young of the r.ow
proteln treatnent sows was agaln Lovrer at the three week stage
of lactatron but statlsttceL slgnLflcance was not achleved
(p> 0.05) ' The lower revels of nllk proteln recelved. by the
young of fhe ro¡¡ proteln treatment sows would. ln part account
for the lower three r.veek welghts noted. for üh1s treatment
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gsoupo However 1t shou].d. be noted. Shat the Lower Èhree week

we5"ghts of the young of the hlgh pro$etn üreatue¡rt ln l8rlatr

II ss eoml¡ared. to Trla1 I eanr be part1ally attr1buted. to a
highen 3.neld.enee of seoutrs d.urlng the laetatl.on pertod. ln
ErlaL II" Seonri.ag eould. aleo t¡ave oontrlbutecl üo the lower

three week welght of the yor¡¡ãg of the low prstel"n treatnenf

anLnals ln Tr1aL II"
Íhe protetn oontent of ühe -llk fron lnct1vi.êual

teats waa varlable. I[oweyer, both the hlgh proteln end. Io¡q

proüeln treatmenüe showed. a sLgntfleant faL1 In nslk proteln

content from the ff.rst to the thå.rd, v¡eek of LaoÈaËå,onso MtXk

from the hlgb prote!.n treatment sows ehowed. a faLl Í.n proteln

oontent from 8;55ft * 2;21+ Eo L¡;ïSfi * 1.97 Ln eomparlson to

the low protetn treatment ¡øhere the f,aLl was f,ro¡a 6;'O8ft ¡ "82
to l+"1+6fi ¿ 1,J6; The proteLn oontent of the ¡sll,k fron the

hlgh Bnoteln treatment aows at the one week stage of laotatlon
was si.gnlflca"ntLy hLgher (p <0.01) thacl that of the low pro-

teLn treaünent sorirgc Ns statLstLoally et gnlflearrt dlffetrence

Ln nl.Lk proteLn conteut coulcl be d.eteeted. between the two

treatuente at the ühree week süage of LeotatS.onn

In generalr tbe data on nllk yteld a.r¡d[ nl"lk oo!B-

posl,tlon obtalned. ln thls experlment eompare favorabJ.y wlth

data revleraed. by Duncan and. Iodge (f960)" Measr dalLy nllk
end. nlLk proteln ln gra¡ns per clay supplleè üo the yoturg by

so!ùs In these trtals lrere equS,valent to estlnates nacle by
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lXre

oÈher rsorkere uelng sl¡nllar balanoe trtaL proeed.ures* However,
1t shor¡lê be noted tn rlrrar. rr Ëhat the nrrk yteld of the
sosfB ðtr ð not lnerease to any extent fno¡a ühe flrst ¡seek Èo
the th5-rd. week of r,aetatron, fhls te not sn agreemeng wiÈh
the data presenÈed by Dur¡san anð lod.ge (fggO) whleh i.ndleated.
a narked. lnorease 3.n ni.rk yf.eLå ovetr thte perf.oèo seourlng
cond.å.tl.onsu a laek of vtgomue sueklsng and. lo¡u feed. ootr_
sumpfl0n of the sows ere tnte*elated. faetors alread.y d.r.s_
eussed' whLeh shor¡ld' aceount for muoh of thf.s laek of, egreeuent.

Body wef.ght rosses by sowe rn the ftrst three weeks
of Lsetatf.on were var!.abre, espeeta}ly r.n Trtar r. rhese
d.ata anê the feed. oonswnpËton d.ata are pn'sented. in Tabre
to|xl 

"'

The hreh proter.n anrusre tn Trr.ar. r r.oet zrn? r.bu
Ln the ff.rst week of LaetaËlon end. 3?"0 lb; Ln ghe two
weeke f,ollowtrrg, glvlng a totaL loes of nearly Sg"O Lb. Thte
ls consÍ.d'erabr.y hlgher than the ned.l,n proter.n a¡ri.naLs rn
l¡lal I ancl Le aleo hlgher tha¡r etther ühe hleh or lovs proüetn
treeünents tn TrLal II,

rn Trr.ar rr the hrsh proteln treaünent aons roet
weteht süeadr.ly throughout gestatlon ¡shereas the row protetn
anl"¡na].s showed. a narked.ly hleher Loss tn the fLrst week of
gesfatlon r'n eompartson to that loeË fmm ae'en to twenty_one
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d.ays. Thls dlfference was not stat1stLcally slgnlflcant
(p> 0"05) " It ls of lnterest to note that the greater rselght

Losses throughout lactatl,on of fhe hLgh proteln sows Ln

comparlson vsLth low proteln sows colnclde wlth the lower feed.

consumptl-on levels d.urlng lactaflonn

As al-read.y noted the hlgh profeln soÏüs prod.uced.

more mLlk durlng l-aetatlon and. weaned. heavler plgsE so that

thelr greater welght Iosses are explaLaed.o

Lactatlon Balance Trlal Ðata

In Trtal II of thLs experlment lactatlon balance

trlals were cond.ueted. at one ¡seek of age and. three weeks of
age on three l-Ltters fron the anlnaLs receLvLng the hLgh pro-

teLn ratf.on ln gestatlon and. four lltters from sol'¡s receLvLng

the l-ow proteln rafLon Ln gestatlonu LactatLon balance

studles Ln Trlal I were conducted onLy at the three week

stage n

Few comparLsons can be nad.e frou lactatf.on d.ata

obtalned ln Trlal I as only one trlal was cond.uoted. on med.Lr¡n

proteln treatment anlnal-s and. eLght trLals on tlre hleh pro-

teln treatment a¡rlmals"

Feed. consumptlon of the anlnals ln Trl,a1 I d.urtng

the lactatlon perLod. was consld.erably hLgher than Ln Trlal II
(Table )QiltIII) anA wlth thls consld.erably hlgher feed. cotl-

sunptlon ln TrLaL I tr¡osLtlve nltrogen balanees at the three
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week stage of gestatLon were noted. whereas ln Tri.al rr at
thls sÊne süage negatlve nLtrogen bar.ances occurred.o

Dlgestlbllitles as d.eterrnrned. on the basis of
chronl'r¡m oxlde marker were varrableo some of the varr.abt lrty
eould. have been d.ue to the anlnals eatLng bedd.3.ng straw, but
ln the last erght trrars no bed.d.rng was supprr.ed. arrd. the
sane varlabLlLty occur-red." There vras a tend.ency for anlnals
consr¡mlng the hl-gher LeveLs of feed to have Lower df.gestl-
bLlf.ty coefftcf.entso

As noted. rn the d.lscussron on protetrn retenti.ons,
the hLgh proteLn anlmals, after a1Low5.ng for losses of ÞFo_
teln at paffiurltlon, apparently had. bod.y stores renatnlng of
some L2r500 g,' of proteln" slnLlarly, the low proteln anlnale
had. bod.y storee of 1o?00 go f'flth ntlk prod.uctlon an¿ body
welghü losses d.urLng lactatLon thef.r reserve would. be
uüL11zed."

rn Trtar. rr lt wllL be noted. thaÈ a'LnaLs from boËh
hlgh end. low protetn treatments, both of whom recelved the
hlgh proteln ratlon ln laotat!.on, showed. narked negatrve
baLar¡ces at the sixth and seventh d.ay. Thls Ls ln keeprng
wlth the work of Lenkelt (L956) who d.lseovered. that ln the
flrst üen d.ays after parturt ülon consl.d.erable losses of
nltrogen occurred.o

Assumrng negatlve nitrogen balanees of thrs E',g-
nl"tude occumed. for the flrst ten d.ays of raotatlon antmals
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on the hlgh prote3.n treatmenÛ rsould. lose some Jr800 g" of

protef.n whLle those on the low protef.n treat¡nent ln gesfatlon

woul-d. Loee ll90 g, of proteLn.

Consld.erlng the d.ata Ln TabLe )QffIII u tf the hLgh

proteln treatnent anlmaLs loet Jr800 g. of protetn ln the

flrst ten d.ays of lactatlon and. f.f Losses for the next eleven

d.ays are taken as -102 g" of, proteLn per day¡ a further

11100 g" of proteln would. be lost' In totaL l+r900 go of pro*

teln would. be lost to the twenty-flrst d.ay of laetatlonu

[hLs st11]- leaves ar¡ extra ret.e¡atlon of some 7 e600 go of pro-

telno Further losses of proteln are llke]-y to oeer¡r f.n the

Last three weeks of lactatlon thus t f L02 g" per d.ay are

Lost for the last twenty-ene d.aysu a furt?:.et 2oLl+2 g" would.

be acoounted. for leavlng 5e480 g. of proteLn stlLl- to be

accounted. for,
Conslderab}e weLght losses occur post weanlng as

rveLL a.s d.urlng the lactatlon perlod. and. negatf.ve nf.trogen

balances occur d.urlrg tht s perLod. aocoritlng to Lod.ge et aLn

(L96l.) ana Ler¡keLt gÞ, al* (19561 " As approxluately half of

the extra welght galns d.urlng gestatLon are Lost ln lactaülon

further losses couLd. occur post weanlng' A portLon of the

ertra 5r¿&80 Bc of proteln couLd. be lost post wea^nLng.

The low proüeLn treatment anlnals had. a slgnLf1cantLy

hlgher (P<0,01) nltrogen bal-anoe earLy f.n lactatlon and. pre-

sent a somewhat d.lfferent plctureo Lactatlon losses ln the
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fLrst ten days would. be 490 g" of proteln and. for the next
eleven d.ays a further 900 g, v¡ould. be lostr so that a total
of 1a390 g. of proteln wouLd be rost ln the flrst Èwenty*s¡e
d.ays" rf thLs rate of ross contl.nued for a further twenty-
one d.ays, 11800 g' of proteln would. be 10st, gLvLng a total
of approxlnately 3e200 go or lrJ00 g, ln excess of the extra
retentf.ons noted. ln gestatlon, The totaL negatlve balance
i.f one assumes a si.nllar ross post weanlng cones to L*o7oo g"
of protetno such losses are bound. to put a straln upon the
anlnales system so el"ther hlgher feed or protel.n leveLs ln
lactatLon to nlnlnlze the loss or a perlod. of recuperatlon
posf weanl.ng would. be d.eslrable to prevent the accumuratlon
of thls d.eflclt"
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The feed.lng of three dlfferent levels of protef.n

Ln the gestatlon perlod. of so!üs and. thelr effeets upon

wet ght changeu d.Lgesf1bl1ltlesu nltrogen retentlono creatlne

and. creatlnlne excretlon levels, blood. composl.tlon and. repro-

d.uctlve perforrttanoe were stud.Led. l,n two separate tr1als"
ùre to fertLl.lty problems encountered. Ln lrlal I

d.ata from only a llnl,ted. number of sows nÍere obtalned." Thts

was especlally appli.cable to the low proteln ratLonu The

problem was belleved. d.ue to the use of ar¡lmal. tallow Ln

Trlal I, so that lard. was used. as a source of a¡¡lmaL fat ln
Trla1 II"

Und.er the oond.Ltlons of these lnvestlgattone the

follow1ng concluelons ¡rrere reached-"

1o Decreaslng the levels of proteln recelved. by the

sow ln gestatl,on from l+20 e. per d.ay to t70 g. per d.ay d.ld.

not sf.gn1fleantl-y affect welght galns ln gestatLon or welght

losses at farro¡slng for anLnals Ln Trlal II, though slgnlflcantly
lower welght galns to farro¡rlng end losses at parturltlon
were noËed. ln Trla]. I.

2n In Trlal II proteLn d.lgestlbilltles were lovser for
the low proteln treatpent ar¡d. d.ry natter d.lgestlblIlttes
were hlgher but statlstf.cal slgnlflcaåce was not achLeved."
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3, Prote!,n retentS.ons d.url"ng gestaÛLon were st g¡rl'f3'-

earrtLy J.o¡uer (P <0;01) for anlmals rece!.vLng 320 8o ancl L70 g"

of proteln per ctay Ln the$.r d!.et' In Trlal IIu ¡narked' i.n-

creases 1n protef,n retentlon secuped. lnmeêlately post-breed.-

lngwlthefi¡rtherelgnlflEarrtrlselaterlngestatlonfor
an!,na1s recetvlng the hLeÈa Broteln nafloná

lÞo Íhe r¡r!.nazïr eneatlnes oreatlntne end. Ëotal creatl¡le*

oreatlnXne excretl,on levels $ere not altereð by the Lower

proteln gestat!.on clletu lhe creatlnlne coeffl.elents of both

treatnents ln TrLaL II folLo¡ved. the sane falllng trend' ln
gestatlon.

5; The level of proteln tn the gestatl"on d.let had no

effect upon red or whlte ceLl oount, haenatocrlte haemogloblnt

serun Brotei.ne serug aLbr¡mtn or globulln levels dlurLng;

gestatlon.-

6o In Trla]- II no slgntflca"rat changes ln the wei'gtttn

d.r.y naüter eontent or proteln oontent of the youllgr after-

bLrth arrd. fetal flulcte oeeurreè wlth the dlfferent gestatlon

d.l-ets "

?" No slentflearrt d.lfferenees (P> 0.05) tn the nr¡mber

of plgs borzrn the n¡¡mber of stllL bortr or plg blrth wet ghts

cor¡ld. be d.eüected ln TrlaL II. Thoueh fewer etlLLbLrËhs

oocurred. on the hlsh Brotel.n ratlon ühe itl,fferenoe was not

slgnlflcant (P> 0'05).

8. The srrrnlval ratee of yoru¡g to one anil three weeks
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of age ?rere greater for anLnaLs on Ëhe low proteS.n ragloRu
teniLf.ng to red.uee ü?re d.r.ffereneE !.n nunbers of 1lve yorrng eË

three weeks between the two trsaËments,

9¿ The lower r.ever. of protern tn the gestatron ratron
clLd. have a sr.gntff.cent lowerrng effect on the average wetghüs
of young a¡rd the totai. lltter welghË at ühe three week stage
of l"aeüatIon, aS.though no slgnlft oant dlfferenoes (p >0,05)
could. be d.eteeted at one weeko

LOu The yo*ng of the sows whtch reeetved. the }o¡s pro-
tetn reülon ln gestatton reeef,ved. aLmosü td.entl.eal qqentltj.es
of ntxk as the hreh Brotef.n Ëreatment bug d.ue to the r"o¡ser
proteln eontent str gnlftoantly lese nql.Lk protetn at the one
week stage of gestatl0n ?¡as reeerved.u rfhe ].ower r-ever. of nf.r.k
proteln reeel.ved. at the three ¡seek stage was not slgntf,f.earrt
(P) o"05).'
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