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INTRODUCTION



rJut .fOOd pr0bl8ll o.t any oount17 1. undotlbtedl1

of .,., SI"1at~e 14 b8I" QIlUona1 clenlopmllDt aad

the _w. J.ndWItI'y playa a .,.., aJ.gQJ..fioMt role in

.01,,1OS~ ,,1tal probl_. In Indi.... thlt per capua

ava11ab.1Uty of animal prOtlllrJa 18 only aboI1t 1/1ot1a

to 1/,... of that avaUable 1n oountri.. wb10b ....

8jp010ulWNJ,1y' aad illduav••]1y' ftU clenlopocl. 1'lWI

c1e.f1C1ency 18 !l&in)1 due to the low produoU"...ty of

ad.llc. Mat, esse em otbel' _ ..1 pc'Oli\aOta of QUI" Un­

IlItOOk. It 18 ftU ItllOlm tbat ena.tDa1 prot.1M rank h1gb

trQI tbe sUn4 po1nt o.t ....Ui ...Uol1 10 tbe hUmAn 0041.

Pro4uoUOfl o.t .foo4a ot an1!11B1 or1Pn 18 p.1n.i..ag IllOI"8

iIapol"tanoa at proHnt elwa to ttle .faot thlrt protein

cle.flC18nq 18 one· o.t the lI08t .... 1UV.a.~ooa1 eli.orden

oIMlJrnd 800S tIM peop18 10 India. The cl lo~ ot

P.t.s lndUatl'y otten lP'e. poIIab.1l1tJ.ea and ll lI"0at

potenUa11U•• 10 this r.g....

Pia- etaad eeoOld to beet catt18 10 tbe protilucUon

o.t Mat. Of' tbe WOil"ld total ... produoUon of 'i' IIU lion

118v10 tom- 10 1969-10, POI1It0l'll84 "., per cent as

..anat 41.0 per CMtrR aall 1'.2 per c8Qt r ..apect1vely' bt

beet an4 oll1OlleQ(~, 1m). 'the total prClClucUoll

of pork 1n Indi.a waa ol3Uaaatllcl to be ",000 toMee iD

1m and pork oansUtl.&ted 1.4 pel" cent of the total ....



2

proc1uoUon durlntJ \be uaree ,.... fl"GI 1971 to 197'.

(HaUona1 COQIdaa.1ooRe;;OI"t, 1976). 'rile anrJ.I81

oontl'J.'llUUon Lo the tOl'l1l o£ pork and pQl'k pl"oducU •

the 1IIlt10nal ltOOnola,)'. on" COnftrvatLve ba.Ls, oan

be placed U lD01"e than aa.1~ II1llion. In add.t.Uon,

0.34 ....lUon lea of lX"UU.., • ft1\lable aport

OOMOJ1ty worth ,ta.1' lI1U1on, are al.o l"ei>01'tecl to be

pro;:hIoed arnaal.l.y by tbe ,lis 1nl1l.Lat17 (ICAR i{epOl"t, 1m>.

In Illd.1.ae ~ t~ nu ••pecj.al aiGa1.fLcanoe ..

it can play an1~ role 10 ~1tli tbe 80010­

eo~OOIIJ.c atatwa of " &i.zeabl. Notion of the weak..

Nl"al 091"'01.,. flOf' a lone UaliI, the taajOf' paM or the

Pia l"a..1nS and porK 1B11.ta try WM 111 the l:1al'ds o;f

people lMlol'JiJ.tl& to tbe lowet; eoOlll>fl1c status !laVing

YfIIf'Y U:n1t4td .au to l.Wd..talCe lnaa81ve p.f.S !i.I1"llW16

wlotb good p.rodUcUon stOOk, proper noua1ns. teedJ.zlg aad

.'n'I.". 'fhey WeNt ocnpeUecl to follow old aDd

priJl1U... _'hods with OO!lll11llD V11.1.q. bogs WhJ.ch Oo.l14

pHpeI'11 be de&i.illilted .. 8CII'\Ib an1;3a1tJ. 1beae lfIll811

daed Miw. tid not 1lW. an, detinUe ch.racterUtLoa,

"".. slow11 and produCed ....11 lltrml and the -...t

prOdUCed by tlUtia was of lnte1"101' quallty. P18 1'1II"lt.i.f16

&'8'M:!.nAd Realeotad lot' lonsoeo..... o£ .. geD81"al apat!W

~a.i.aat tlU.a OCC\.lV&tlo,;l !.Mln1y due to .. roeUg1owt



,
ooncept; &nl1 on &OOCND\ of tDlt ,.neral, wa, tbU. aBl:aalA

were llIa1n1;a1necl. Fur1:beI' ..... IlIlU\Y constra1nta Uke

lnaatf1018Ate ......UablUt, of b1ih quaUt, bNocUng a'Cockt

lack at b81arDecl teedIJ a\ eoonoaaic pr;oJ.cea &nl1 a\)llenee

at ta¥'QW"a01e IIU'ket cond1101one alao ba:l;;JC"t'lCl p£&

pI'OducUon. IfUh the adop101on of 1mprovecl ~)1cl rlllU"1ng

pracUoea appUoable even \lQdEll' rural oond11010aa. there

baa been a aJ.in1tloaDt i.nerea8. 1n tblIt 1l1.OOlDO at ..... Of

tbe poore. people in the OOWltl'1 whO tl"acU.Uonal1¥

1'.... p1p. Blat, pig tU'llli.ng .. a 0....0181 von1lul'e 18

sUll to be .a'aWIShed ln the OOWltl'1. How..,... wd..

the ratlonal tl.. year plene. PiS ll1l1pst17 bas clonloped

to a 1I"'5i!lt extent 1ft the OOUAtI'1. The pr;"Opel" clev'.loprllllll

of pia lndUta'f on eo1entUlO &nl1 pr;ooll'tab18~ ..

tollowed in other' pr;"OgI'8uJ... OO'.llltl'lea ot tbe worlel

v111. Dd oo1J' help to sol.. tAe OOtUltl'1's tood PI'Obl­

to a lP"oat ext.ent bUt alao .\lIlpron t.be rutl'J.101ona1

a1:a.rlC18l'clll of 0lU' growina populaUcxh

Tile P16 population 1ft the oountl'1 .... e8tJ.1Date4 to

be only 64.56 laIWJ acOOl'clL,. to 1972 CeMWI. Aatons tbe

impa'" poI'Ic~ atalU. Utar Pl'8de8b 18 the

tor.IIOlit tolloweel by 1'4." 8eQsal. ltadb,ya Prade8tl, And!Ir'a

Pndeab, Aa•• andl~ 1a a IlUl'n1 oonducte4 lA

1974 by tbe ProgrU8J... AlP'O-ll1dW1t1'ia1 COdlll4tan1:a.



it waa obHl"nd (NaUonal C08Da.uon lie~OI"t. 1976)

that 1A l!WtI'OpoUlIll4 oJ.t1e. Uke SO/lWIif, ';al~tta aDd

.uelhi. theN haa alway. been a ebarp 1nor'eWM .i.n tU

cOlUldlllP'UOQ of pOI'k ... Ua pl"OClucta. In ~a1at tbe

total populat1Ol1 of pJ.a was uU-ted to be 1.29 lUbe

(LL....lIock ClhUI\I8, 1972) w1a" Q1Ptt8t parcentaa.

1A Kottayu aDd .ilirDe1P'1_ aDd lowa' J.n i4&1ap,}W'.

d1atl"1 CIt. Abol.l1I 9' per oem; of 1Iba lIotal po~at1Qft

of pJ.aa 18 found to be OOQQentrate4 10 the rural. ....

of tile .tate•

.i:be relU'111g of p1&. requiN8 QO!IP'U"aUve1y very

111;tl. 1nV••tment 1n N8ard to Ipalt,ng and othel" equ1p.­.au. LaboUr' Nq~ 18 alao 1... wben co:ap....

to thoM 1D d.a1I7 and poultry prood&&ct1on. .l:he retUI'QI

trOll bo6 p....oduot1on 0.. IIUCb lIlOl'e qu1ck1J' tblm c10

1'1"0lIl tMG1 otbel' enterpriHa. l?J.a 18 a VU'Y PI'01Uio

bNeder and a qu10k gl'"OIMI". 1't can COQllUlllQ more .teecl

per un1t bOd1 we.J.ght and uoel. au other fel'lll ....11

J.nthe eooaolay with Wh10b l' can oonvvt .tum by-prodU01le

and ot.beI." "I.table _tt8r 1nto ecUble fl'.b, at hJ.ib

rJUt.rJ.U... value y1.ld14S IIlUC1ll11l1 Ntl.II"na. 008 Id.1OCr _

of pork can be produoell lJ'oGIa aa 11tt1e aa '.0 to '.5 kg

of leecl. MaJ'DU'd (1946) baa .....ponecl tbat the av....

peroenta&- of the groae ""&1 in the tee4lfblob c-. ..



~ed to IUMD food aN ao per oeat t04' pork.

l' per ceQ' t04' lll11k. 1 per oem tor ea. , pel" 0'­
t04' ch10ken aI14 It per oe_ HOb f04' beet and. ll'IlttoA.

lil'tb Dett.er' te.41111. p&"OpeI" .....I11~ aI14 lllWlGgelll8Dt

pork prodaacuon can be lI8de dION l"8lIWI8I'aUve ·tbaa

18 at present.

Prof1tabl_ raLa1.l1li 0:~ depends l.arge1J on a

~",!uUy p1.anMc1 and .tf1clent teo<;U.!ll& progralDt•

.line. IllONl tbIm 60 to 10 per O8Dt ot t11e cOlIIt of ew1M

produoUon 1. accOWlted tOft' IJy t...... eoooo;:u'c tem.a1a­

tlon of ..wae raUona ••••, paramount 1Jl.,lo.:-taQOe.

It 1. alao _U lCDOlfft that 8dopt1on of 11l1prOV'Od utbacl,

of teedlns can produc. JIlOb better 08I'08lI8 at • IIUOb.

earUor .. aad wltil greater t1nlmo1al retul'ws.

SW1ne beln,g !IlOQOZas:;r1c. we in JJ.reot comp<ti1UQQ

\11th man £04' o.-.al gra1na JJ.l(e "a. oate 9tld a~lIIt.

Ma.p 1s one of the c1l1af toW"O.. of ODlH'&J' 1n pJ.&

r.t1o..... 'I'he ahortage at gra1na u at present v.,.,

aclV«'Hl1 affec1i1i16 the livestock and poW.t&"y taJ:'il1J:tjJ.

In .,1e111 of the 8Oarc1tj of fOOda tor matan oonaumpUon,

it 18 neceasary -to avoid 04' lII1nl!!Q.ze the we of teacsa

reqll1red t04' ••UQ diets and Ilt1Uae other 8IlblS.l.d1ary

teeda to the lllaxLlIIWII extent. It LiS well KnWQ tht"

f!A'41 Oy-prQd\.lcta of an1;nal and plant or13ua. garba8'
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8QlS ..bal41U'J' 0l"0PlI un tap10ca oall be ueed. in .1M

ratione wLtbOUt 1J' atteot.t.ng tbe pel'tONUlCe.

lbe 11M ot 8UOb tlNda n Mlp not Qnl11n 10lilWl,.

\be coat ot animal tlNda blat aleo 1n NUw1116 tile

preuure on oerea1 sral••

C.....(~ !ItIbB1iIt 0I'8I'lU) OZO J:'8.i}J.ooa,

tile world t • ew_. raon ,__,MItt tood crop, 18 tbe

pr1no.1.pal. MI.UI'Oe ot c..~h1dt"ate. tor a!)Ol,lt 300 1I11Uon

people, llIlOSt ot tbeal 1n tbe 4weloplQ1 oountrlee ot tbe

trop1a. In ll'ld1a, tapioca Ol4Uvat1Q418 oont1ntNl

1108t11 to Kera1a _Mre 1t U WIt4 1108t11 as a 8\lPP1e­

.-atal'y tood tor tbe O.lnlOn !MOPle. Tbe amua1 pr0duct­

ion ot tap100a 1n Kerala 1. arOWl4 41 laIcb tormee, sore

tban 60 per oem ot wl110b i.e WM4 .. tood tozo aaan aDd

ani 'DIll.. Tap10ca 1a r1ob.. 1n caloritiC vi:lll..le oOA,i)8NC1

to otur 1:&lbera 8llOb .. pRato 8QlS U alraoat ot tbe

...~ .. tJ:w.t ot oer881a. It oeo. be l&88d aa tN"

dried ozo enaUed proc1l.lOts in tbe t.ec:U.ng of an,me1e.

aaults ot lII841 experiments wL. P1& (POI.1d and Man8r,

1974, COUl'H1 ancl KlI111_, 1974, PbU11pa, 1919 and

Qo..., 1m) 1nd1oate1:b&t tap100a tuIMr U an exceU_t

aouroe ot ener'Q when ptOper'l1 INPpl/tlHl1tecl w1~ protei.,

lIiaerale alii 'll'itGld.... III add1ti.on to Jots low protein

colltent, tbe \&H ot tapl00a iA both ...... 8QlS 8D1l1a1
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dieto 18 oo_v-heel by the pre_DOG of cyanogene1l.10

s1yOoe1ci.. wblob 00 ~e1a yield ~droeyaniO

eoU OIl" pa"WlUO ac.l4. ·rlW oonoentr&Uoo of oyenose-Uc

Slyooa.L4ea~ 1n "006 roo1:e varJ.ea Widell- BIB

propel" ....~~a sucb .. oOOk1ng 1n __ur, QbOpp1Q&,

1111(1.,. stllldry.1n& e"_ are tOUQlS .0 be e.fteGUv. _thOU

of I'8d.Uo1n8 bl'dJ'OOyan1C 6014 oonter* (Ctlnba, 1977) _

tMre .... ..., studies (oy4tlU4a, 1961, Kans.... 11 .11­
1916, amp... and Bowland, 1m ...1~ 19Tn

1nd1oat1nl tba't d&"1e4 tapJ,ooa cb1pa can be prof.t.tabl.1

1DOOI"POIl"ated at I"GlaU.,.l.1 l11dbe1" 1....18 1n ewJ.ne

raUOtIII lItitbOUt baV'1ng aaw del.eWr1oUa .ffElCt on tM

pro4uoUoo ...,.t..... of the __• On the OOI1V'e&"1,

tb8&"e .... rej)Ol"ta of re<haoed gl"O'nll rate. &U¥1 teect

e.ftlU8IlO)" .t.a p1gs when fed OIl raUona oonta.t.ni.. iU.gbeI'

lwela of tapioca (fl.., and liat".l'lIII. 1972, MuUer and

... 1975 IIIlId Sweo ara4 LwlS, 19'76). .il'urtbol", tner.

... ,..atl"lotlona in aeveral OO\&lltl"1.. on the \.Ut8 of

tapLoo6 in U.,..tock teedAI atre1aUvel1 1l1gber levels

(C..........., and neJ11day, 1974>'

TbG fonso.t.ng COM1deraUcms ole8l'1.11t¥U.cat. tbd

/lOre detau. am sya'tellatJ.c atlJd1.. .... lItIU'I"8nted to

t1rd OI.lt the dOa1r'ab1. lew18 of in.olualon of 1:apLooa

.t.a ..... ratio 111, lUll the 01&18£ 8OIAI"Oe of erte&"Q in

pi.. of OOAVenUonal .wsy aupple'" as c..-l
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1I"81na. "'a euob.. tbLa 1awe"tJ.6aUon W88 taken uP 1:0

....aa the eUeo'. of 1aopr0tell1o MUonsc~

d1ttezoen1: levela of clr1.e4 tapioca ob.1Plt rttplao1nS

oqua1. quanUU_ of MaU on ~tb. and caroaaa

Ohar'80ter1aUoa ot p1ga .... tb.ereby to 8stabl a'b. t.be

dellLra"1e lwe18 ot 1DCluaJ.on of drled tapi,oca c,'l1pa

1n praot1oa1 .".t.ne ra1:10411 tor opta..... perfOlW.~••
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REVIEW OFLITRRAt':JRE

Protitable rUlIlnB of nig8 d8pende primer1ly on

fOl'lllUlaUon of eooJ'lOlll1cally balanoed ratione explolt.iag

all the looally avallable te.d re80 ,..ro.. to the lllilX1llllll

poeubl. extem. This i. l101'e iaportan In view of the

aoa.ro1tY of oonventional cereal grd.na ..en tor bWlllll

OOMlIIlpUon. The knowlectge of' the JItlVitional require­

ment. ot OUl' Waal. In their var1o'Wt pb;yslolog1oal

.tat.. 1. obwloU81y a ~equ1.1te In Im7 fleh_e of

teed1ag the -.'.18 on a aoleDt1tl0 .ele.

PrOViding an a4equate eupply ot protein 18 the 1I08t

important Ferequie1te tor optiama pertoJ'lll,.:lDOe in IVi.....

Influence or very1ag Foteln 1..,81e on ~ovt.h rate an4

teed en101eDClJ in m .... 1o/lil8 extensively 1me.Ugated.

'1'he lIat1ol8l ....aroh CounoU reoOlllllendatlon (RRO, 1966)

in re.peet ot total pIZ'Otel. 1n ewl.... ratione 18 toUDd

to be 22 per Gent at bo4y welghU of around 10 kg aDd

" per oeDt at 60 kg. Moet of the available l1terBt~

indioate that the I'l'Owth rate aDd fe" eftiole_,. In

ew1Jle ue positively oorre1ate4 with 4ietery pIZ'Ote1Jl

1..e1. dur1ng the growth period {SIIl1th aDd Lueu, 1957.

Meacte .I11l. 1969. liarbel' .u Il. 1911. Curm.1ngba I.t 11.
191'. :Petiu,ga .u Il. 1975. Hense aDd Prob1eh, 197'.

Luee 1111. 1916, Ruaohtmdraa, '977, Seve aD4
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A\881tre. 1978 and 1')nd !1 11. 1980). Bobll1Son 1111.
( 1964) In \heil' 8'twu.e. Oft l72'ovillg pi_ ma1ntaiM4 OD

41et8 oODta1ning prote1n 1...18 of 19. 16. 14 an4 12

ner out toUDcl .ignif1clUIt cU.tl iD growth

re8TlODH with nrylng protein 1 1. only dur1ng the

.....17 Ilta8es ot g.l'ovth. Oole aDd Iuoclmbe (1969)

r.ported a .1gn1flouDt lnor.... 1n growth rate ID plgs

ot 50 w 120 pound bod)' welght 0981' tho.. abo\re 120

pounds with cU.et8l'Y prote1n 1..81. raDBlns tna 10." to

17.1 per 0... Play IlDd Dl'9ie. (1973) obtained positive

growth I"UPOIIS. aJl4 tee4 ert1cie.y up W 55 k« 11'..

we18b\ and negatl"e l"e.poDM be;rond 55 kg with 1D01"...1111

1...1. ot dle\al"y protein In the d1.t.

MorgaD !1 tl. (1959) reported 81gD1tioant17 better

growth rate. and teed .!tlcleDOl in aviDe with higher

1..818 of proteiD at all atage. of growth with the

sreatset 41.fters.e beiag ozal1 aft... 100 poUll4e U".

welght. BeUl. (1965) IlDd Davel (1976) alec reported

beDetiolal r.8ults on higher 41.1.81'1 l ..el_ of prot.1D

throughout the grov1Dg an4 fat tenia« ])81'1048. Auau

.11 !I.. (1961) oould DOt find ~ .1p1tlcaDt 41t1"erenoe

In dai17 galne of waDel' pigs on ratione with proteiD

1...18 of 14. 16 and 18 per osnt 1'roI8 V88ni.1II to 125

poUDd bod)' weight. 81111181" re.ul1.8 vere reported b7
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~.uelav 1111.. (1966) in their ~ t l1di8. uainc piglet.

ot ~1 to 56 days of~. In 81111181' exper1aent8,

"wport (1979) did not no tiee any 01_£10811t 1I&FO'fe­

lllem in perforaanoe of pigleto d;Jl'ing ~ to 28 4338 of

age on dJ.eu oontaininp: protein levels of 21, 24 am

21 per oem.

Bocagardt am 1lll.lter (197" 8tate4 tr.at the expres8ion

ot u111D aoid l'equ1ruem IUJ a peroemaae of d1eter7

protein 18 preferable to that a8 a peroentage ot total

diet. '!he ab0ge authors hsge recorded the tZ'7Ptopbane

requ1remente ot growing ewine .. 0.71, 0.67 and 0.66 pel'

cent reepeot1Yely at dletllll'Y protein l..,.le ot 10, 14

'lDlt 18 per oent. .Balter 11 11.( 1975) reported that the

lIIIIino 801d requlrelllente are affecte4 by the proteln

l..,e18 In the diet. Studies on the etteot ot varying

dietarJ lyei.. l..,ele on growth rate in swlne were

cante4 out by Ma8l'U48l' !1!!.. (1961); Blair J1 11.

(1969), Brown 1111.- (197:5) and Katll 1111.- (1973).

!'Obe.Yuh1 1111.. (1900) wh11e obaerv1ne: the efteote ot

ditterem lysine In818 in the diets ot tln18h1ng pigs

reported that the average daily ga1na aDd teed oomer­

810n ettloieocy vere higher cn a diet with 0.74 per

oent lysine than thoae on a diet containing or~



0.42 per oeat ot the ....

!he "pOrt. Oil the erteet. of 41ft••t 1...1.

Ud eouroe. of e.l'g;, on growth rat.. aDd f.ed eltiu­

e., 1ft wine .... IlIU,J and 'Var1ed. '!he Agrlol1tural

aeenroh Counoll ReoClllllllondat1ol'l8 (\BC, 1965) 1n "epeet

ot enerD re<;u1remente ot wlne 'Vary from '.00 Moal ot

dis-sUbl••nerD' for;'Jlgl' or 20 kg body ",elgbt w1th

48111 average ~1'l8 of 500 6 to 7.5 Meal tor \hoee .t

60 kg 1IU11 daUy I.~alns ot 790 g. 1'he Hat10nal neeearcth

Oounoll orne, 1968) speolfioatioD for eneg)' 18 IIC.ovn

to be '500 Keel 41~Dt1ble oner., per kg of reed tor

animal. .....ighi. u:p to 20 kg and "'00 Jroal tor fi.n1e1ac

plge, C8lllpbell !11l. (1975) reported tohe 0l'timua

41geatlb10 energy lave1 as 3640 hal per kg of tee4

t.111 the mU.Wl~lD attained the body weight of 20 kg.

IoblJ18on !1 ¥.e (1964) while oOlltpar.1ng the etfect, of

thr•• energy l ..els at 3,300, ,oao aM 2640 r.oal at

18 per oent total prote1n RIId 2860 real at 20 per oent

proteln, 414 not Datioe 8l\Y elg1\1f10ont d1fl"eftnoe

el\her 1. !i!l"olith rete or 1n f.. eNotalenor due to

'Varylng ener§ 1.".18. Met. !til. (1980) ln the1r

stud1.s on .,,1€,8 wellrtll~ trOll ?5 to 110 kg 1::ody

we1ght, ob.efte4 that a 41tfU'e.. 111 daily enera'

1lltak. b7 20 per oent oawted a reduction of 15 per oellt



In 11",e welil:ht satn aDd 1~ per oent in Mtrogen

retention. Recldy 11 11.. (1900) wh1le oonparing tu

effects of tbree energy 1 e1. (.,.1. ,., and '.5 Meal

DIIkg) and three protein 1 81. (16. 18 aad 20 per oel1\)

in the dletll ot eP:'ow1ng pigs foun4 that .. 418t v1tb

18 per oent protein and ".1 or .,., Meal ot 41geat1bl•

••1'117 per kg VBS auperlor In t .... of average daill

gain and teed oODVerB1on ettlo1eDO)'.

FJnerRY '!'l'Oteln lnter-rebt1oDehl" in the <Ueh

ot pig vee well established. '!'be need for e hipher

dietary !,!,oteln 1.ve1 1011th inoreaaed energy oontent ill

the diet va. -'llbUised by lII80Y \-fOrker. (5&"",11 !1 11..

1961, Claweon 1111. 19621 Ulee J11r1. 1971 and

Leibbran4t !!!l. 1975). Co5tain '\114 rtorP-RD (1961)

re'l'101'ted that p!p,8 oould tolerAte t'1 wider energy pl'oteln

ratio at the finishing 'Period at 100 to roo pounde bod7

weight than durin!" !UQ' e81'11er I'TOwth period. OlaV80n

I! Il. (1962) 1n a study with 1_oeslerlo diete and

graded 1....e1ll ot protein. obnrYed that grovth rate

was 81~tioanU1 lnoreaeed bJ a Darrow norm' ~otelll

ratio onl1' 1n the ear17 periOd ot pt'Owth. Clavaon!1 11..
( 1962) aleo reDOrted that _ IIIU'I'OV protein en"81 nUo

lI1&p1IOl'toe4 the moat rapid pine d\1l'lng 'Ute tiret :>8 d.,••

Aoo0r41ng too neddy and Ap;vwal_ (1975>. tnere waa DO
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8ign1flclUlt differenoe either in gaoowtb rlllte or in

teed effi01ency ot growing Yorkshire pip with thl'ee

eDer£V prote1n ratios of 1 • 168, 1 • 13' aDd 1 • 110.

Braude 11.... (1958) observed that feed oonveralon

ett101el107 1n pigs we higher with re*loted fee41q

regime when OOlDp8l'ed witb Y~ teeding. SlllUar

results wero roported bJ &rber nlJ,.. (1957>' Pl'lDk aDd

Berg (196'h Blans !1!l. (1966) mad Van nhoubroelt !11.!
(1967). ID eXner1lllellta Oil 'n1g8 of 50 to 100 pOwtA.

body ve1P'.bt, Blair !1!l. (1969) re'l'G!'ted h1".Jlv , ....

oomeral.,n offloieno,. vi th lnore.... teed1Dg 1"01.

Cole !! 11. (1968) observed only slower growth rate 1D

plge ot 2., to 50 k« body I-I.l~t u1J1ta1ne4 on re.trlcted

l"81a of f ..dlng. Ve.!1!l. (19?0) al80 recorded

a1ll1181" reaul.tB. The abo'lre authorsfurthftl" ob....ed ..

Una.. reduction 1n ~owth rate and teed ettioleD01

wi th lnorel1.1np 401':1'8•• of feed re8t1"lotion. Bta'laou

!.\!l.. (1918). on the other haftfl. reported that d Ullltw

or reetrloted feedlnp at eo per oant of the fonar 414

not hmre 8D7 IIe1"Ited Inf1ue•• OIl teed ut1UsaUon 1n

sv1Iae.

Int'luenee of env1romentll1 t8lll!'eJ'9tU1"4l on p,rowtb

rate and feed efrlclenoy in ewine vaa ahown by mea;,

author. ( CaplftiOk and ""ood, 19221 MoWltgaard, 19591
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Mo_', 1959' Pfeiffer aDd !lid., 197' aDd Seer1., !1 JI,.

1975). DeoreaHd p;1"oliAh reta aD4 lower.d teed eftl01­

"7 in ev1. reuoed at "ary low atlllOal)hGl'lo '''pel'llt..

were 1"8001'4. b1 Feenon nil. (1966), Fuller iUa4

BoJne, (1971 >t SMhl1 Ii B,. (1979) aDd Vent.gen 1111.
( 1979). Boughton 1111. (1964) ooncluded tbat .....,

I'equlrement. ot pip In b-.la tropios were lower t.b8D

ot tho.e 1D t.pent. reslou. Do1M. (197') obu1De4

reduced gI"O'W\b rate 1n pig. e••ed to oonUftWI''b high

_bient ueperature. Clo.e aD4 Mowat (1918) 1Df......

fI'OII the1zo stu41.. \bat th. opt...... t.-perature fOl'

DOnal ~41 we1ght gain in ev1ne va. lIOIl'a .epen4eDt on

tbe Mt.abOl1nbl......, Int" of' the lIDlllIale.

au 18 another 1'8OtOl' repOrlecl to ba'N ..keel

l1ltlUlt.e on srowtb rat. and t.ed ettl01••, 1n 8V.lM.

Morgan 1111. (1959) and HaDe..n (1914) 1D tbell'

....1Mnt. w1~ p1p ot 50 to 100~ W41 ve1s"

011••,. that llI8le. sr" 81gn1tlouU1 tan....

\ltll1nd teed more effloler*l1 tbUa t.-l... Blab'

.. BagUeb (1965) r800rded 14.9 pGI' oe. higher ..11,

galn lID4 9.5 per aent ba\ter 1'e" etflole., J.n lIale.

a_pared to temale. fI'OIll 120 to 150 PO" b041

weight. II1gbe1' tM4 ettl0181107 vaG reported Ie 1IloaI'.

o_pared to llu'I'OWII (Chue'te, 1961, aD4 .,., ....



"
..le., 191'). Put. Dov\b ft100 IUl4 b1gb_ t ....

oo_l8YUon ft100 vero reported. 1n bU'1'OWlI \ball ill gil••

(OlllV801l 11... 1962, Ia1l'4, 1964, Bale !1 11. 1961,

1968, 8IW'4 !11l. 1970 .... C t.,.. at ale 19n).

CWlDt..,.. ot ale (191') ob 4 hi.. prot_a

roqulr-..n1oo 1n gilto Uuul 1. banow.

'J.'hero are ...eral 1'01'01". on the otreota ot 'bI'oe4

of tho ••••1 on Al'owth I'a'e 8114 otfl010D1!J7 1n ev1J!MI

(_a. aad Calder, 1956, AtlIMUl nl1.e 1961 &D4 Col.

aDll~. 1918>' tuoao nJI4 Oalder (1956) 414

not obe..,.• .." .ign1fioant ottH, ot breoCl 6n growth

rate BD4 tna eftlelonor 1n avlM. OIl t.be other ball,

A... !i. Il.. (1961) oboVftd 'that. dall,J pin 1D pt... ..

....41J auoo\" ", t.be .... of the ••,ee].
!be 1'01. of teed a44J.t1v•• 1n mao rat10ll8 WU

onenalvo1,J 1.e"U@ll'ed.. Th.o.o -a.:v repor1o. of

1JRl)J'oved toed off'J.oieno)' and I'ato of gain 1n pip bJ

t.be 11\01...10. of uUbloU•• ill tbe ra'lou (Sa1t1l ....

r.... 1951, S,..., 1962, Jlrorv. 'k, 196'. SaUh 1111..

t964 aDd MoulleIt !! 11. 1965). "Ior~n!1~. (1958)

414 _tobllon• ., lapr......, .1tber In growth rat.

01' 1n 1'oed etf1\~10DOl bJ the 1Ja01WJ1on ot aurooayo1n

In the clhta ot pig. of 120 to 150 po*- bodI we1gb'.
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Calder !1 il.. (1959) 111 thea exper1lleme with pi68

of 6 to 40 poW1de boa1 .....lgh\ obe....e4 that while tM

RlowtJ; rate waa 1lapl'O\'e4, there vas 110 s1gnlf101&1Q

ettect Oil teed ett1ciellCf bJ tbe 1l1OlU81on of anUbJ.otloe

in the diets. In a11Il111U' esperl_llte ',;Ub 'Pip of 50 'to

200 pO__, MorpD n. il. (1959) also d14 not noUo.

U1 lntl_DOe of anUblotlo8 on growth rate 8DIl teed

e1'£101.11O;Y In pigs. AooorcUnF: to BoJae aDd BoWUOIl

(196'), though ])811011111l ha4 DO beIletlo1al enee" .1no

baolvaolll p1'OIIOted better growth rat•• ill Antlllale.

Sol.n aDd VaaUanlto (1968) o\l..nt4 a reduced ll:J'owtb

et1a\\l.atOl'7 etrect OIl oont1D111Cl\l8 reed1ng of natlbJ.ot.1os

no pip. Be;y (1978) l'tf\orted tbat aaoag thlt 0ClID0Il

antibiotios, ....omyo1n ... terNm1011l are _re etteeU.,e

tllaD peD101lUn, baGlvaoln aDd ""])tOllYoln. There ere

also IIaft7 reports on the etteetll ot lnoluaJ.OD of other

.ddtU.,e. at 8l'een108lll aDd oopper Sw.rute In awi.

rettollll (~UOkey !.1. IJ,.. 1962, &peer, 1962, Barber n. !!.
1965' Mouliok 11!l. 1965 BN_ and Hyder, 1973 IID4

Prino. !1!ol. 1919).

Th. Deed for aw,table eDerBY teed 1ngredients 1n

the ratione of growing and t11l1ah1ng awiDli vae wU

e.tabl18hed. Ma1.e 18 o. ot tM un OOllllloD11 uad
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poa188 In avine raUoDa beoaWJe ot 1t.e high dipata­

bJ.l1tJ and palatablUt.,. Mal•• pr00f14.. a DCP of

1.0. D.B. of )488 Keal pel" q u4 TDlf of 19 pG' oeM

(er_pton aDd 1fa:rr18. 1969). Baker 2111. (1969)

lndloate4 that U7ntopbaDe 18 the firet lJ.m1Uag &II1no

8014 1n oorn protein. lnal 1111. (1900) al80 repOrte4

that vheD ooaparad to other oenal p'a1na 11lte

8OJ'__• tl7PtopblUl oontellt 1e the lown 111 lIIa1.e.

Kat. I! 11.. (191') lIboved \hat Wile addition of

!y.1Jle to a oen aoyabee Mal be... di.t. 1noreaH4 the

rat. of ga11l and fee4 00D9I3"10n • .rfl01e1l107 In ew1M•

••tb.lo...... bad no such eff..t. Benef101al efteotlt of

!ydne 8l.1J>pl_ntatlon 1Jl OReal baaed rations vel'.

un ebow bJ BroVD 11 M,. (191') • OIl a ooaparillOll

ot different. vc4'letl.. ot lIla1... MlahaJan !1 Al. (1974)

reported a higher biological val_ for opaque-2 vari."

of 11818. when ooapared to looal (Deel). Punjab mal•• I

and DOrmal mal.e ('1381) varleu... 81aJ.lar rellUlte

were alao report" bJ 8.lhoab1ns !111. (1969), naur

.t111. (1970) an4 Moreqld.n .t1~. (1913).

Bob1nl1On 11 Ill. (196' ). 1Jl their otUllU.. on the

.DU'ltl valou ot ditterent oereal' gn1n11. reoar4.

41pet1b1••DCII'g val.e of 2800. ,-,00. )4:sQ. aa4

'300 troal/q rea~t1v.ly for ...1.,. wheat. mal•• and
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11110. illlll. OOllJl8l'1ng tbe teed1ng "#lIll.... of .,arl01.1ll

oveal grains lUI .D8I'D' souroes 1n swl_ raUona

UaDdUn 11 Il. (1961) obMned that hogs fInished on

raUone baaed on 11&1•• pined fast.. than tbo•• on

rat.!one oontaJ.niag bU'1e)". 11110 aIld oat... My... (196')

obftrled bigher e.tf101enoy of t ••• oouvore1on ln pip

of ., to 200 pourada lUI 'he proportion of ui....

incr.as.d trom 45 to 75 per o.nt. In 81ml1ar expert­

Ill_U wsiDg pip ot 25 to 110 q bo47 welh"')lt JuoJter J.11i.
(1966) ell. not ob..... U1 e1gn1tloant differ.nee elther

1ft we1B1'lt p1n 01' 1n t ••• •ftioie_;)' on cUeto oontaill1na

20, 40 and 60 per o.nt. 1Iai... til. reeding exper1llleDt

to OOIlpare diets baaed on ma1.e, barl.,. lIlDd wheat.

0111 nil.- (1966) rerorted bigher dally 1l111na ..4 teed

.ff1cieao;y 1n pip tel! on diete bancl on ut... Cole

11 11.. (1969) vbUe OOllp8l'lag the ditterent oveal

graiJUI .. bUley t wheat. od mal.e, foUlld that the

perfO¥'lllanoe ot pigs tl'CII wean1ag to 120 pOund. U.s

weigbt wae not e1gnifioant17 afleeted by the type of

cereal UIIled. Oa the other band, after 120 l)C)WlCla bodJ.

w.1ght, pip tee! on maize diet. pJ.ned _re than tboe. on

barley or vb.at CU.t8. S1Ja11ar r ..uUs .... also r.porte4

by T.awreaoe (1968). AooOl'd1ng to the ll'aUor:al Oonal8.10n

lienon (1976» 1181.. 08D be l'8}J1aoed to the .xto.t ot 50
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per OElDt by _l1er 1I11l.ta .e energy eouro.. Sbarda

11.91. (1978) r.port.d that mai•• oould b. repl80ed ~o

tlle extent of ~5 per cent bJ grol.llld barley In the d1ets

of A'l'owing pip withollt ....r ••ly affeoting the daily

Rain and teed efficieDCJ.

Tswreace (1967) renorted that grinl1inp, the

oer.ale prodUCed better ..esalta in teras of d.1£1'ot1­

11lll't1 and cl1peUble eDllrg ill sw1rle. Growth rate.

8I1d feed oonveraion .ffioi••7 vel". r.pOrted to be

higher on M.ta oontaining ground moho OJ' 80l"l:',htlll

thab OD tho. with or1lllped grain UAwrenc•• !21.. 211).

l'awreao. (197') obsened that the f-lpplU'ent digeati­

bUity of dr1 otter aDd 111troBetl was lJll)')1'OVed by

m1oron181ng the ~~1'l1fl8. !.awe.e (1977) obs...ed tllat

diets oontain Qg ground mai._ or barley were superior

to tho•• oontaining micro111..d form of the l!Ia1118 for

pige.

Cue...e or Tapiooa 18 ODe ot the lIIOlI~ abundantly

lUted teed i~ed1eJlt in plaN of oonvent.!:.':lmU energy

801A"0eS ouch 1&8 oerelll1 DaiU. Chell10al 04*no3itior.

end nutrlti~e ~a1Ujt of ~epiooa bne been st1.Jod1.d b1

malq workers Can-rioe aDd Bre..ani. 1967, KeUka e.n4

Oy-aUla. 1972, COlA"lleyand Halliday, 1974, knge, 1978,

Ok•• 1978 and lia3a J1 11. 1979). X.tiD and Oyenuga
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( 1972) 1ft a et\tdJ to find out tbe effect of age of

pl811t on oUrob oenteDt In taplooa tubere, report.d

..,..... narob oontent. of 67.2 to 81.0 per oent of

total clZ7 matter during fl,.. to niH IllOn~. of plant

II8tur1U with the highe.t pen.ntap at the age of

elgbt monthe. It vae aleo &bOWD that th. etlll'Oh

oont.nt tended to fall an.. ~e ~ of elgbt IlODtlw

at a rat. of '.2 to 5.4 per OeDt.

Carbohydrat•• ooneUtute eo to 90 per oeDt of

total c:11'1 IIQtter ot tapl00a roote, 78 to 90 per oent

of whioh being etarob (Raja !la. 1979). Th. dlg••U­

bUlty of tapioca prot.ln i. report.d to be equal to

tbat of 1'108 protein wlth • hiologioal val,. ot 48 pel'

oent. The ....nUal aalno acl48 lD oae..va protein

brrI. be. 14.ntUled ....gJ.nl.... hi.Udine, threonlne.

tryptophan aDd _Wonl.. It oODtains abolD 0.46

~r OeDt tat. the prlnol}'l81 tatty 11014. belag pa1zll1uo,

olel0, 11noleic and Unolen1o. T,be calol_ and pboe­

phoJ'US oontent...e _w to be 0." and 0.15 per oent

re.'P8oU"elJ (Ba3a !1 11. a. 2.&1). taplooa protein Ie

relatively poor In quallt, d,. to • vey low oontent of

eulphur oontalll.ing 8III1Jlo acld. (Oke, 1978).

Pr••enoe Of varying proportions of: 0JIUI0geD8tl0
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glyo081de. has beeD reported In tapiooa root••

o,y.nusa sad AaalIlgo (1951) reported that freah tuber.

oontaln h~droo:yanl0 acid 1n the rarwe of 21 to ~1'

1I1~1er_ per k110e:r-,. Co..sey and Hall1dll1 (1974)

reoorded a range ot 15 to 400 IIIg ot ~drOOlu1o ao14

per Jdloer- ot treah roou. Ilydrooyanio ao14 oontent

1n tapioca peele 18 f'01Uld to be flve to ten t1me.

greater than that In tubers (o,y.1mP an4 4maa1go, 1957

and Cour.ey, 197'). Snera1 1'80tOl'S eu.oh •• genetio,

ol1JBaUo and agroJlC»l1o oontUUon. are tound to IntlWtDOe

the oonoentration of 0YUOg41"Uo glyooeld.. In tap10ca

not. (Coursey and P.all1~, 1974. Oyefeeo, 1976 and

Raja 11.11. 1979). Obl1gbeean (1911> ob.e".d •

detinite inn_DOe of 1ilOt...l_ 8ppl10!itlon In the eoll

on the cyanid. content 01' tuber8.

l'he t.eding val'" 01' taplooa tuber. a8 an enerO'

.0urO••8 .xtene1'fel.1 Im••Ugated. o,yenuga (196')

8r..owed that the y1e14 of enera' per heotare of land

wae about " t1M. llOre With tapioca oulthlltlon thaD

with .ither lUi•• or gut,.. oorn. III III etudJ on

0CJllll81'aU,.. 08101'1t10 value. of varlous tubers, Aobaya

(1915) and ..eu. (1976) reported tbat 100 If each 01'

tapioca, J8a, taro, potato and eve.' pouto proY1d••



109, 90, 86, 70 and 97 o.lorie reepeoU"ely of enerD

OD treah bae1_. Baj. U. Al,. (1979) oOllpared the euergy

"ala of tapioca vUlt tho.e of the OOllllllOD oereal ,:rd...

Aocordl~ to h1lI 100 g of ellOh of wheat. flour, p8J'boUe4

rioe, mrd.lIle flour and OliUJlla". meal pl"ovide. "2 to ''34,
'59, '56 and '38 oalor18 re.pGotl"ely.

00\11'8" IilIld Hall1dq (1974) obe.,."ed that aupple­

mentation of taJliooa oonta1nlq alzec1 dlete vith iod1ne

1n .ddition to aeth10mne laJ'plJ el1lllJ.n:',ted the goUro­

gemc llIOU"it7 due to tb100yuate production :Cr_

bJdrooyanio 80ld. Ph1lip. (1979) concluded thd on

aoOOW2t of the low prote1n oonteDt, aDY flubetituUon

ot dried t.aplooa for oereala ID abed teede lIIuatbe

oOlll"euat.ed by an increand 1..e1 ot protein euppl.ent8

IlQCh f'l8 oil oLlc•• 01' other protein eouree••

Reporte OD the ett..'a ot itJOlu.elon of tapioca in

the l'aUolUl of animal. are II&Qf IlIld var1ed. ,loOorcUlI«

to the atwU•• oonducted a\ the Hava1 bperiaental

a..earob station 1n 19" (Krider aDd Caroll, 1956).

C...... lIIeal wae WOJ'\b abo. 45 pel' oent .. much ..

barley 1n the ratiolUl of grovlag ad f1n1ltb1og av1ne.

Both raw and boUed ca..... baaed cUeto. vere ehoVll to

be equal \0 ocrn baeed diet. tor grOWing and :.C1n18hiq



24

IIvine b1 ,Jon•• (1959). Aoeor41ng' to Oyenug& (1961)

rav OB8D8va produced better results than boiled

cassava in the ,Ueta o.f groying »1g8 1f the <'PL"l.nUty

of oassava in the dIet did not 8xo••d 42 :!le:r' oent of

the total dry matter. It we. aleo concluded that raw

cas8ava at a 1...1 of 42 per oent of the diet tended

to .how better retention of D1trogen tban did bolled

c.....v.. But the diet conta1D1ntr raw cae"ava had

lover ap-parent dl~.t1bll1t1 aDd .bowed the hi£,be.t

net absorption or oalol. aad pboepborua. Bu1trap

( 1964) repOrted that tbe intake of oaaBaa by the

animals wu il1Or8&8ed a1gn1 t108ntl1 by givlng a protein

SUpplement in a ..parate ree4. Ii~.

!bere are many r8)'1Ort8 of .,.allOed p,!'o~"th rate

and reed etfioiency when tapioca wae included at h1p,her

1..,el0 in swine 1'2t!01l8. 0... (1979) obeened that

gIlto red .¥,..et oa88ava p;rev aore elowl, thaD tho.e

red mai.e. S1mllar re.utt. were 11180 reported by

Maner (1972). Thore are al80 re.triotions and regulations

in .everal countrie. vith regard to the Ine111 ot

Inolua1on of tapioca chips in live.tock ratIons. to

Federal nepublio of Go~ the peral••ible 1..e18 of

inoluaIon of \spioo& 1n lIW1ll8 ratione vary trOll 10 to

40 per oen\. Coo~erntiv.. ill lfetherl8Dd have reooaaendd
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110 ,.1.,. IDClualon ratee of only 15 per oent In p1g

ratione. In Belgl1.D, the normal level ot lnolualon

ot tapioca meal In mixed reede vae reoQllr;l8nded to be

01111 5 per cent (Ooursey and f!all1day, 1974).

But there ore lll8rJ,y studiee 1ndlo11tiug tbat taplooa

can be 1nolllde4 at ta.1rly b!Rher Inelo 1n wille rations

'l'l!'odded tbe ration 18 'OI"0perlY su.ppl8llented wUh

protein, m1nezo418 and "U,9Il1ne. ManeJ' (1972) ehowel

that troeh 088l18'11a 00114 be 8uooe.stu.Uy included in

8W1ne rattollS 1.t' 'D1I'onerly eu.pplemented with .ethionine.

On the other hanti, 0IIaghe•• and BowlIlDd (1977) elld not

tind any benefloial eUeot bf the adell tioD ot .ethionine.

Pond and Maner (1974) etated that o88eava, it properlY

prooe.aed to eliminate tox101t:r from b3'drooyanlo aoid,

le an .xcellent Bouroe of ell8J'81 for the pig. The

energy dlges\1bll1t, 1n tap100a w. e1ll1lar to that ot

graine. 1'h8J ooncluded tbat 0..... meal can be lnolude4

1lp \0 40 per oent 1n the r.UollS ot grow1ng f!lDd t1n1eh11lB

"lge with benefioial re.u.l,e. Bu.1 higher l..,e18 ot

1001U810n reduoed growth rate and teed e£1'1019001 and

neo••81tated .u.pplelllentatlon ot uth10mllll and oth..

wtr1ent. 1'o.r bett.. pertol'llla.e. 51111131" reeu.lt8 were

also reported by Onal'lheee and Bowland (197'1). In a etuiQ"
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to find out tne etteot ot rep1aolng barl8)' with

tapioca meal at a level ot 45 per oellt In the rations ot

ear~ed 1'11',0, Ar__wla !1 !1. (1975) did not

observe 8D3 4el.terlo118 effeot on growth rate 3nd feec1

erf101eD01 In anllOOle. ~1n10~ !11l.. (1976) oould

include dried tan100a oJ1ip8 up to 60 per oent replacing

mabse in 9\11_ raUone 1.'1tbollt shewing 8Dy 111 etfeots

on tho an1Elala. l"urthGZ', the above ButhoI'S obaened

a h1.mer, though not signifior"R, teed effioiency on

tan1OC8 oontalD1ng diet8. Com.. (1979) re~or.tfW that

the total OOnlli.l/lrt1on of fresh chopped oaeaava bJ

growlDg and t1nlohing 8Wlne '''ll'led depending on the

protein content of the eupplelllent uued. The dall1

average OODS\Illption of tapioca thrcuebout tM growlo&

and tlllietung stage vae greater vith higber 1"e18

of protein In the diet. It vae aleo ebown that treab

roote oould b. saf.ly ted to geetatlne and laotatlag

pige wUb aD adequate euppl.ematlon wlth protein,

lIl.1.urale, and ..Uaraine.

Sner81 taotor". bOth DU'b'ltional and .miro_mal

ha... been l.'oUlld to In1'lUAInoe O8I'oaee qualit.y in &wine.

H!gh8l" 1....1. of protein In tM diet were reported to

eDhanoe lean /",1'owth (Mor~ !1 Il,. 1959, Rob1n80D J1 11.
1964, Cole and T,11800Il.be. 1969' Bla1r !1,gl. 1969,



stably and I'Ghlav_, 19", Fe1,~ !1 Al. 19751 Luee

1111.. 1976 and Dav." 1916) aIl4 decreased book fat

(Morgan 1111. 1959 and stably aDd. *hlevCII, 19").

On tbe other luIDd, Wh1telav 1111. (1966), Meade .I! !l..
( 1969) .:md IlallIaohanuaa, (1917) 00,:14 l'101, DOUoe lIU\T

81gn1flOBDt dittBl'el'1Oe on O&l'O.SS obaractBl'1stio. wl~

d1fferent dletazoy proteln 1..81s. Heade!1~. (1969 )

reno~ted that dressing peroent8«e, orOS8 aeotlonal

area of 1011l11e IIIWJole alld peroentnce yield of baIIl aDd

loin 1IIfte l'1O\ llIBI'ked17 atteeted bJ two ditterent dietary

proteln leve18 ,,11s. 20 and 11 per oent, dUl'lQB the e&l'17

growth period. IObay••hi !11l.. (1980) did l'1Ot obHl'\'e

any elgnltloan\ dit1'BI'el'1OB 1n GUO". length, dresBlng

peroentage or In backf.t thioknes. ln liullmale ted on

diets oonta1ning lysine level. of 0.42 rmd 0.74 per cent.

ther_ &1'8 vnrylag rellOrte on the effect. of dletlll'y

levele of ell8l'~' on 081'0••• Obal'aoter1sti08 ln 8V1ne.

Robinson 11!l.. (1964) obBft'ged that 08l'C88. quaUtJ was

algn1f1oantl.)' Influeaoed bJ "ariation In the ..-gy

1.,,01. of the diet8. Bobtuon (1965) recorded a poutl'"

oorrelation between ener87 intake aad 0"U'OU8 length 1D

ltV1ne. P4dy prote1n cont_t wae reported to be 10\181'

with 8ner87 re.tdcted diet. UabetWlda .t1 11. 1967).

Cole J1 a1.. (1968) observed re1ati"e17 101llft dreodna



peroentagee for animsle ted on low energy dlet8.

l'lrook8 (1972) recorded inOl'eaHd \mcktat th10kaeee

at hi~er lne18 of dietary .....0. Robinson aa4

Tewis. (1964) end Baird 11 Al. (1970) d1d not obsen'e

any beneficial effect on OlIn..e qwulty with higher

energy levels 1n the ratton. HIth b.i rher dietary

levels of energy. BlB11" 1111.. (1969) obtained tatter

oarous at all li~e weights. 'Boblnaon (1965) oould

not fine! aa.v 81Rn1flcaot effeot ot energy level 00

ellJ of the Olll'OallS ohal'80terlsUo. e.ept 01\1'088.

lene"h.

Ilraude .t11l. (1958) N001'4e4 a lower dresuing

peroentage for plg8 aainta1ned on a restrioted teed1ng

reg1Jll.e. Yauohoubroek 1111. (1967) reported that on

an average feed re8triotion of 15 per oem oo,1d

re.ult in a reduotlon of baokfat th!oltnes. by 7.6, per

oent with 0.5., per cent re~uet.lon for eaoh one per coat

reeUlot.lon In feed. Ilerber J1 Al.. (1972) !U&d Fuller

aDd r4.~lngatone (1978) aleo obovved eWlu resl1ltu

and ooacluded that baoJd'at thioknees decreaHd with

intensity of teed re.iot1oa. Reddy aDd A~la

(1975) 001l1d not find arJ,J slgnifioaat 41ftlU'enoe in

dresstng l)8l'Oentage. 08l'O"S le~h and baoktat thloknees

In BII1mal. ted on dlet8 with energy protein ratios
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ot 1 • 168, 1 • '" aa4 1 • 110.

Merkel nil. (1958) reoorded a poai t!ve oorre­

hUon between percentage of orude fibre intne diet

fed And length of lean caroase obt.ained. C8lll81"on (1960)

obeened 3D improved oaroas. quallty wi th deorelu1ed

drte.l116 peroentage at hifl",her le..e18 of orl1de £1Dre

in the diGt. !laird!!. 11. (1975) reported t.ho.t low
~

t1br. diete produced lenDfll" O8I'O&8.e. when oom.,ared to

high f1bre diets.

The effect. of different 8O\4'Oee Of energy feed

11~edi8nt8 on caroas. quality were studied by maar

workers. III II oompari8on of different oereal graine

lUI eo:1roee of energy in finiaher ratione. ~<,yere (196')

oDeened tllSt dreesing peroentage was inoreased with

lnorcasing prO;lOrtlon of ma1l11e in the diet. Gill!1 11.
(1966) observed hi/mer baokfat thioknes. in pigs fed

on !'IBise when OOIl1!8 reel to those fed on barley on wheat.

Juoker !1 11. (1966) and Forbe. and Holule (1968)

recorded hlPhG2" iodine "aluee for the baokfat oollected

trom !Ul1male ted on. diets oonta1l'l1rlR maize oom'nared to

theee on other cereal baeed diets. raw.noe (1968)

ood.a !Jot find 8Dy si·'j·niflonnt ditterenoe in oaroaae

length with diet. oontain.tug higher l."e!. of' different



oereal8 sUCh 118 bul.y, 1IIl1•• or BOI'g)1U1l. lawrence

(197') in his studi8. with diet. oontaining either

eround 01' micr_.ecl oeeale reoorded hiF..\1V dre.a1nc

peroentagee with llI1oron1eed cU..te. Carou. lengthw. aleo found to be 11101'eaeed on mioron1••,' cU.ets.

Tot.nlte !1!l.. (1978) oould not notiC" ~' eign1­

f'ioMt change iTl cflI'Osse qunlity by lnolu.elcn ot oassava

Ur to ~ per oent levels in the f'ln18hln~ diete. Maniokam

!1 gl. (1976) reported sillllal' values for oarou. length,

baoktat thiokDe.s. lolD-818 area and dressing percentage

with diete oontalnl~ either 1IIl1se or tapioca at a level

of 60 per oent. R8IIIAChlUldran (1977) 11'1 hie otudie. on

the ett.ote ot titter.nt .D81'G' and protein levels cU.d

not report an, 8a..r.e ettect on oaroa.8 ohar~teri.tioe

by the illolWlion of dr1ed tapioca ohlpe at relatively

higher 189.1. in the grover IUld finisher rations.

Body \<ekht at slaughter 18 Mother ruoter 1nn 1180­

cing C~:ll'Oaee oharaoteleUo.. Agarvala (196') and

Narayana Rao n!l.. (1964) observed 8 poslthe corrl!l1a­

tlon bet~en dr.s.ing peroent&88 nnd lIve we1rrht.

Dellie and Taylor (1961) and r....r.ntjeva !l al. (1970)

reoorded inoreeged 0'1rOae8 lenp,th at hi.t\her body weL'bts•

.!lackfBt thiokness was alec t"ound poeltively correl'lted
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\lUh l1v. we1,cllt (BuaohaDdran, 19'nmd Neely !! !!l.

1976>. Deo" al.. (1980) oould not f1nd any s1gnificant

differeno•• 1n any of the C'll'OB8& oharaot..1etlos by

the age and vei~t of the IInimal at the ahughtft'\)elght.

Sex of the aninlal 18 aleo found to influ.enoe the

carcass Quality. Gllte are reported to ~,leld bett..

oaroasses w1th less.. baok1'at (Braud. !11l. 1961,

Rob1naon, 1965 and. Blair!! 11. 1969) larger .y....usol.

area (Hale 11 D1.. 1967, \feag 11101.. 1968, Cunningbaa

.u ale 197', Gilater IUd lehls'U'om, 1973 and 1...1"1 nil
19'15> and h1['ller peroentage ot primal outs (Buck, 1962,

lilla1r I.Wd hDgl1sh, 1965. Bla1J.' !1 il.. 1969. and Gilst..

aDd 1'iabl!:Jtrom, 197:') than 'b8rrove. PrescoU and

'femrning (1964> and Pay and Davi•• (197'> re1'lorted lean..

carcalllBoe wi th lrl1'ger eye-muscle area and decreaaed

bnokfat thiCkness in boars tl:um 1n barrow. Horgan 11 il.
( 1959) could not find any 1nnuenoe of' sex on care...

uasuren.nte. Sl'l8JUIluganatbam and hanganathan (197')

also renorted similar results.

there are al80 maD7 reports OD the effects ot

eD9~~Dmental faotors 11~ temperature, season and

cl1mnto. on caroass oharaotell'1eUos 1n s,dne (Hoady !! 11.
1961, Llruner 1111. 1969 and Keapeter, 1978). Stahq and
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Cromwell. (1979) and StabJ.y !1 11. (1979) reported

that carcass lenpth aad peroentafl88 of lean oute

were lower for p1gc reared 1n oold (10·0) than for

thoee kept in ell 'W8I'III (:5'·0) emlJ'Olt':lent. ileo!!!ll..

( 1980) o'b8oned tbat the seaaon of birth of the

pJ,p,lete markedly influenced Oal'Oa8' weight and
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MA1'1mIALS AND METHODS

BJ.@')lteen large White YOl"keh1re weanll!~ plge

ma1nta1nod at the Unlvv.ltJ Pig Breeding hmn,

MaIlBu~, toned the ezper1aental 8WlJecte for the

present etlllSy. '1he AI'lsmale were d1vlded lnto

three p,roune (Group I, II and nIl of six wlll81s

each as un! formly as pOs. ble 1n regard to

Utter, sex, oge and welldlt. 1'he males and females

ot all the .x"I8rlmental groupe were housed

..perate1)t ill oloeed tully rooted well."entllated

peDS of 11.t sq. metre. w1th ta0111t1eo 1'01"

teeding and watering. The _mals wero devormed

and sprayed 8f;'.Slnet eotoJl8l'UUes sufficiently

betor. the oOlll"!enoo!llent of the esperiment.

mets

the peroentage ingredient oompOsltion and

ohemical oompOslUon of the experimental d1ete

(Diet J\, 13 'U1d C) ted to the respectl'" groupe

(Group I, II nnd !I11 .e given below:



Peroentage ingredient compositiOl1 of the ezper1l:lental diets

---------_.----------- --------_.--._-----_._.._--_.---_.._--_.._._---_._.----.._._----
Ingrediente

Total protein l"el.---,------_._----------._••_._._---_._-_._----------------_.. ----
14""--,-----_.._-----_._-- -_.------_._----------- --------_•.'----_._.__.-

II c A c A .B c------...-----._..--..-.----,-_.__._.---------------------_._--- .._--_._-----_.•._---
40.0 20.0 •• 40.0

•• 20.0 40.0 ••

13.0 16.0 19.0 a.o

10.0 10.0 10.0 10.0

10.0 10.0 10.0 9.0
26.0 2,.0 20.0 32.0

1.0 1.0 1.0 1.0

20.0

11.0

••

40.0

15.0

9.0
25.0

1.0

fa _ ._.JPi_1.49

2.95

1.58 _.- .

2.97 2.91

.._-- 1.41
•• 1 •• __

Salt and vitamin 13" n, were added at the rate of 2.5 kg ::md 100 ~ rc,s-rJOctlvely per metric
tonne in all the ditits.

\.~

""



------_..---------------_.._-----,--_._-_._._---_._._--------_.--------_.---------
_._.-----_.--_.._-------_.._-- .. . .-- ----------,----------_.--------Total protein levela

Composition 16'1, 14/~
---------------_._-_••_.._---,--------------------_.__• __I •

c I! c A c-------------_._.--,--_._--_._._--_.._--_._---_._._--------_.--_.._-_._------------
Moloture

Crude protein

CrlJli. fibre

ather ext.raot

fotal ash

lit trog8Jl free
e¥trot

Cl110im

11lospborua

60.13

9.9 10.0

18.4 17.8

4.0 4.9

4.0 3.2

13.5 1,.0

EO.1 61.1

1.:30 1.21

0.71 0.79

7.1 e8 10." 8.2

16.8 16.2 16.4 14.5

4.3 4.0 4.0 5.7

4.6 '.8 4.2 '.7

1'.0 12.7 11." ".7

61.' 63.' 64.1 62.4

1.04 1.02 1.06 1.4'

0.79 0.71 0.70 0.00

4.'
12.1

65.0

1.05

0.00--------_.__._--_._------------- --------_.---------_.. '--,-----------_._--------------



Mett.ode

'1he an1m.ale in the thr.e grourott I, II and III were

ma1nta.1ned on the re.peothe diet. A, B and C wlth 18

per oent total 1'Z'0te1n up to lID average l1...e welght ot

20 kg Obaee I>, with 16 pel' oent total protein up to

50 kg (Pha.e II) and with 14 per oent total protein till

they attained an 1ilftl'ag8 bodJ weight of 70 kg.

l\l1 the eX'per1mental 8Ilimals vere ted semi - !1! l!!U!Ii

allowlng aooeee to the tH4 tor one ho ll!' fJVery day in the

lllOJ'ning .. vell ne in the ..enlac. Water W88 pl'OYided

Y:~. Secorda ot dal17 teed 1ntake and fortn1ghU7

body weight. and bod)' mhaurnente were mtdntained. A

reoord of the dl11ly rOOll t_JlG'atUl'e (m1n1J1lUIII and aaxllna)

1IlU alec malntaJ.ned throughout t!ae OOUl'8. ot the e.xper1Jlleat.

Towa:rda the end of the pbaee II of the exper1llent,

when the average teed OOn8lJllpt1on wae aJa)et unU.'01'll tor

eaCh group, data on total teed intake and faeold output

1n re.peot of eaoh group were path.red dur1IlF /!.l oollection

period of 4 days. Faeoee wae oolleoted as and when lt

wae ",olded taking all preoauUone to avoid oontall1nation

lollth urine and dirt. The t.eoe. oolleoted eilCh dB¥ wee

wel~h.d aoourately, mlxed well 8Ild repre.entatlve eamnle.

at the rate ot 1/1Oth of' the total qQlUlt1ty was etored
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in a refrigerator, l'be al1quots of taeee. taken durllJg

the oollection period at to~ day. vere pooled and

pr8sened tor the pl'o~te ualyai., All the ::'.e.

samples .. well.. the taeoal eam~le. oolleoted during

the dlgeetlon trial wve 8II81yeed tor proXiaate prinolpl..

by standard prooedur.. <A,O,A.C, 1970),

AMlYIl1e ot the blood oonstituents Yi8., baemoglobln,

necked oell volume, pleD.D protein, planma cal01um aad

inorganic nbo8phOJ'us, vae carried out by etondarcl pro­

oedure. to ...0988 ttl" nutritional etntun of tbe animal.,

BHInoplobin we_ est.1mntecf b)' ~hael'llOglObin .ethed

(Benju1n, 1914), ,1.8118 protein b)' BllJl'et method

(OorDall ~ Il., 1949), PlS8IllIl oaloi_ by Clark '~nd

ColliI' modifioation (19~5) ot ~ft'.Ti.dall method

( 19::'1) and l1lOrgcm10 phoe~ by 7ie.lu, flnd ~be low

(1925) llethod.

two male. and two fomale. tl'0IlI aU the three

exnerlmental grO\lne vere e1aughterecl when they attained

the body well1,ht of 70 kg tor 88th.iug data on c~oae.

oharacterlo tio.. The dr•••ed velp:ht ot the careys

wltbou:t head Was rooorded, the head being rOllloved at

the allanto 00011'1tal reglon. Weight of the head wall

also recorded, r.l1,L~ of oare.8. vas aeaemred froa the



anterior aspect ot the first rib to the uteior !aspeot

ot the attoh bone. Baokf'at tUCkD8es vat! measured at

three 81tes ~ls., at the region of the tiret rib, l~

rib and laet lUllibar vetebra. !Ata! fat vaa r-.oved and

the veight vae reoorded. the tOl'e-trotterQ aDd lUnd-

trotter8 were removed !:rom the kn.. joint aDd hoOk joint

reepeotlnlJ. 1'he shoulder (Boston butt aDd piama

ebould..) vee separated from the rest of tile 08J'0". bJ

cutting be"'8D \he 880004 aDd ~rcl rib lea't'1nc tir.t

one aDd halt ribs with the Goulder. The boaton butt

aDd pioDic 8heuld.. wen separated by "wing aero.a the

8Oapw.a juat above 1te jWlCture vith the hUlll.- lUIII1

parallel to the brest .ide ot the eboulder, approxlraately

one Inch belov the posterior edge of the eoa'Dula pel'peDlU­

oule to the outer ek1n sur!.e of the caro.s.. 7'be

br...t flap ..... recoved t:roa the pioDlo. neatond tbe ball

by outtlnp, at a pOint approxluteq ~. Inche. f'roa the

moet anterior pOint of the aUGh bone by ..wire through

tbe eaoral vertebra 8DlI ebatt ot the 111111. Seperated

tbe loin from the sldlt .... epare ribs by cutting on a

o~ed Une t:rom the love .... ot the teDder 101n IIWIOle

at the le. eD4 on the loin, to a ])OInt juat below the

teDder 10111 at the lat rib. fhen eaw the rlb8 1'J'olD •

pOint .. oloee to the ob1ne boDS of the th1rc1 thoraol0



'l'8rtebra .. po,.ble to tbe point jWlt below the

tender 101n IlWl101e at the !an r11t. Weights of aU

ou.te were reoorded. The 01'0" MOtional ar•• ot tbe

eye-mu.eo1e va. oalOw.~ted~ U .....ur.m.M. talulD

at th. region of th. tenth I'll».

Rep1Neeatathe MlApl. trOll t!le eu.bou.taJMOWl tat

aDd leat- fat were 00118Ot84 and ""....84 tOl' the

determ1naUon ot tat oonstanta. Melting point, iodin.

mabel' aDd ..poDltloatlon "Ia1. verB d.tel'llllneel b7 the

...thods deaoribe4 In A.O.A.C. (1970).

staUetloal analy.is of the re.ults .. oarrl811

out by following the Il8tbod de8OJ'1bed b7 SUd.oor aDd

Coohrell (1967).

The data on animal n-.be:r '/178 In Group III were

not 11101wl.a durlng the lInd and IIII'd phase. ot the

exper1ment sinoe the animal had to be remo".d .!':r0ll tbe

grOI1P oona1de:ring 1t8 ..e:ry low gro'.'th rate OOlll)Ql'ed to

It. mate••



RESULTS



Beeult. OIl growUl rate and t ..4 oomreraJ.on

.ttlei• ...., ot eo'_18 In U1e tbne 8I'oupe 1. n UlI1

III UDd.. the r.epeoU... di~ u ..UIeIl\. A. B aa4

G u. en out 1a _b1.. 1 to 14 aa4 I'.......n," 1Jltlpr.. 1 to ,. Tabl.. 15 to 2' lIbov clata OIl body

".loIr..nte ot ea'mat. 1'tlO<l1'4e4 at tonn1pUl

lattll"ftla Ull the .DA of tb. apel"1IIeat. fable 24

,"HD'" a ooneo114.te4 clata on p1ae In body we1P' UlI1

bo«J .......d. tap w .1Cbtb t.tal.,. Dl.paU­

bUlt)' ooettlol". ot auul_w 1n the tbl'.. dine
4e\4tl'&lMcl at U2e ea4 of the ...0Id ,... of the t.edi..

aped Itbova 18 tabl. f5. h.ul'. of ba tolo-

gioal .tu41.. pre..n'" 1Jl tabl.. 26 to "~I

nag oa oharaot..l.tlo• • t eat"l•

• laQlht..." a' aa bo«J 1gbt .f 10 Jrc ...

a.tailed la _bl•• ,. W " etatlet1oaU7~

18 tabl•• 51 to 45. lata oa tat .-".,. 1D 1'••plIO'
.f laO.~ aa4 leal tat. ocUeo," t:na tbe

aD'.'. at the Uae of ala.'..... "' O'lt 18 "blee

46 w 55. DlWl. of pr04.....UOD con ot BDI··l.....

tblt U1He 41"" tl'es...u ... pnMllt.. la ..b1eII

56 a84 57 an4 repr.._te4 1D figure 4.



Dle' it - GrOlolJ) I--,_._--_ _._-_._._._._..-._-_._._.---_._._.-_._.._.__.-._._.._- -._._ _._.-----.---.. -
'~l

ntllbeI' _._.._-_._-_...._.---------_._.-_...._._-_._._._.-_.-_.-_...._--,---_._--
o 1 5 6 7 8 9 10 12 " 14---..-------- ---.__._--_.._--_._--_._-_ _--_..__.-_-_..__ _-_.--..__-__--_._------------

4/178 M

2/179 M

2/178 ~

7/178 P

10/116 F

7/116 P

12.0 15.5 20.5 21.5 :?5.5 ~.O 34.0 39.0 45.': 52.0 :;'2'.5 10.0

10.5 15.0 20.0 ~4.0 ".5 '7.5 ".0 51.0 60.0 71.0

15.5 19.5 25.0 )0.0 '58.0 451.5 44.5 56.0 70.0

".5 16.5 17.5 20.0 22.0 2'.0 29.5 ".5 37.5 4}.0 47.5 58.5 66.0 13.5

12.5 15.5 19.0 2~.5 ~.O -".0 ~.O 46.0 )'1.'5 50.5 71.0

'''.5 16.0 19.0 22.0 23.0 25.0 :1'9.5 33.0 '36.0 41.0 45.5 56.5 64.0 '11.5
._. •••• • • I. • • " _ •• u • w

eO.7..
__• •__• n_•• •• ... ..__• __•••__• ,__.. ._.__•• !II _. •• _ •

......



1"abl. 2. M.t B - Orottp II

-- ••• . , -- -. _.
Animal

Sex Port."'ghte
mabel' ....- • •• I

._. • • ,. •
0 1 2 4 5 6 7 8 9 10 12 " 14-- - .....--- _._---------_ ....• --- •

1/176 M 1'3.0 15.5 18.5 24.5 n.o '5'7.5 45.5 5'.0 57.5 65.5

3/116 M 13.5 15.5 18.0 21.5 n.o 28.5 34.0 38.0 41.5 45.0 50.5 58.5 67.5 71.0

1/178 M 12.5 14.0 16.5 16.0 22.0 24.5 ".0 "'.5 '38.5 "'.0 47.5 55.0 64.5 74.0

8/176 p 13.5 16.5 20.5 24.0 ,0.5 '5.0 4,.0 49.0 56.0 62.5 65.5

3/179 F 10.0 12.5 15.5 20.0 27.5 29.0 40.0 48.5 55.5 64.5 11.0

6/178 ,. 14.5 17.5 19.0 24.5 28.5 33.0 38.5 44.5 50.0 60.5 67.0

---- -- .._--. - •• • -
Avenge 12.8 15.2 18.0 22.1 21.1 ".2 38.7 44.6 49.8 56.8 60.' 56.7 66.0 72.5

S.E. :,0.6 :p.7 :.0.7 .'.1 .1.2 -2.0 .2.2 .2.9 -,., ;.1 ;.7 -1.7 -1.5 -1.5- - - - - - - - ------ l. .,.._- • . • • • •
.L. ___•..• _ ---- ___ a



!'able ,. Die' C - o,oap III

-- • •• ••• • s. • • .._-_ ...._------- _.
0 - .. ., .. 0 ---..... ---... ••• a , --

Ant·l Sa .JWtD1ghta
Iltn1>er - . ... •• • • -- . ...- -------

0 1 2 4 5 6 7 8 9 10 12 " 14 15-- 0 - 0 _PM
___.a. - •

5/178 II 15.5 20.5 27.5 ".5 42.5 47.0 56.5 66.0 73.0

1/179 M 11.5 16.0 21.5 26.0 '2.5 ".0 44.0 49.5 54.0 60.5 65.5

'/178 M 11.5 1'.0 16.5 •• •• •• •• •• •• •• ••
9/176 p ".5 17.0 21.5 24.0 28.5 '2.0 40.0 46.5 52.0 51.0 6'.5

9/178 F 15.5 19.0 23.0 27.0 ".5 36.0 45.0 51.5 57.5 65.0

5/176 , 10.0 ".5 16.5 18.5 22.5 25.5 29.5 34.0 '5.5 40.0 42.5 51.0 56.0 6'.0 70.0

•• -- 0 • -- -- .a -- ---.-
Avenp 12.9 16.5 21.1 25.8 ".9 35.' 4'.4 49.5 54." 55.6 57.2 51.0 56.0 6'.0 70.0

S.L .0.5 .,.2 ·'.1 .2.4 .,.., ·'.5 ·4.1 ·5.1 -6.0 -5.5 ." 4- - - - - - - - - - -'.-- - ••• - • •••• , F • • , a ___ ••__u
• • ••••• •• --



'l'Ilble 4. PortD1ghtly fterage feed 1ntake (iqr). body ve1ght gain (kg) 8IId feed convers1on
8r:tIo18l'.107 of pIgs _Intained on the tbree di.tary t.:I'eatmeDQ

Diet A - Group I

----_.-_._.__..__._.__.•_----------_._------------._-_._-----------.------------
l'onD1ghte------'---,-·--2-··--'---.---5----6----7---8-.-·-9-----~--------'-2TI-··;-,-· --14--------_._.----_._.-_._---_._._._.-._---_..•_--_._----_.-_._-_.----_.

Feecl et:t1oIellCy

__ ••• L
__ a _. I. .. --

• Val.. given Inolwie that ot 11th tortDJ.rbt aleo s1no. dat.a for the 11th tortDit;nt. could JM>t,
be BBthere4.



ra1::1. 5 Diet B - Orogp II

-- . ---- . - -- • • _. • •

"1-----2---'---4-··-·-·-;-·_-,--·-··..1·--·-a---·;-··_·_·_·-1O---'2*1'r--;;---14------_._--_._._._---_._.-._-_._._.__._-_._---_._._._-----_..__._._._.----

-- _. . .. - • T. • • •• I •

...
VI



Table 6. D1et C - GrOtlp III____• ._u •._.__. .. • ._._. • _

__• • ._._._.__• • • • • ••••• T _ .... _

, 2 5 6 7 8 9 to 15___I • • • •__._._._. ••_.__• • • • ..._. • _

Fe. efti­
olfl1107

_._-------_._--_._.._--_.--,---_._------_._-----_._----------_...••__._------



table 7. Aver,.. owQla·.!YG dB-.u~ _0 (g) aDd mabet" ot d~ to attala e1auPter
we1Dd fe aal.'lI8U .atata1De4 on the u.e.e 41etary tr_t.;11aU

Din A - Group I

- .. I • _ . _. ,,-_.
Sex IJI1UaJ I.'oQ _1gb, 110. ot daj-a :rota]. 1181- AftI"ap daJ.q

'body v;.)i@ht at lIlnW;h.t- UDdCll' apuo- Bh\ p1D gain \a>
~Ir&) er (q} iaeat (kB)------ •__. -. 0 • • • _

4/t18

2/179

2/178

7/178

10/176

7/176

H

II

H

P

P.,

1;).5

15.5

13.5

1?-.5

10.0

74.0

71.5

7'.5

74.0

168

134

120

195

148

195

58.0

6'.5

56.0
60.0

61.5

58.0

'54.2

.7".9

466.7

'JOT.7

415.5

291.4
------------_._-----------_. 11.-__.-

.0.1- .1 1-.
-------------_._,-----------,--*-----_._._-----



fable S. D1et L • G%'Ot.lP II

-- -------------------- .-.._- --
AnlM1 Sex IDiUal ~ ve1.t 110. of dfQ'e Total ....1- ~. da11Jr
mabv ~f~)lght at fle~ WId.. npS"l-!!bt ~!I pia g)

er.lre)'" (4)
••• • --_ ..- ----..... ...-.-- ------.... ._. II

1/1'76 II "il.O 63.5 1'54 56.5 421.6

'/176 If 13.5 71.0 195 57.5 294.9

1/118 If 1'.5 74.9 195 61.5 '15.4

8/176 p 1'.5 70 .5 '148 57.0 385.1

"179 p 10.0 74.0 148 64.0 4~.4

6/178 , 14.5 69.0 152 54.5 '58.6- •
• t __

• .-
~...... 12.8 71.' 162 5a.5 368.0

8.B. *)O.h ,:0.9 +11 +1.4 +22.8- - - -
• ,-.----- -- .._.. •• I -------- - -

t



- •

1'ab1. 9•••t C - GIr.... III

•• •

• I •

Ia1t1al BotI.J~ JIG. fd" %otal ve1-
bcMb' _lg1d, at ela\llht- 1IDl1er Uper1- &ht p1a

Ura> .. <Ira> ..t Clqr>• • • • q. d. ._._

5/178

1It79
9/176

91t78

5/176

S.B.

M

M

p

•
•

•

15.5

11.5

1'.5

15.5

10.0

-1.0-

120

1~

152
1,..
2GB

t"

58.0

57.5

54.0

".0
60.0

4~.'

'78.'
55'.'
'".5
2S8.5 .a_

---------------_.. _.-_.-,-------------_._-



fable 10. SuvJ... data 011 ..,..~ cla11,. w~t p1a ... _ber r4 t. • _. __

to ••taSa '10 q ~_ ..'-I• ..aatalJI8cI Oil ~ \bne Unta17 .......... . . .---.,

B
• •

c
••

• r • • •

f'I2 4,0.8 U2
-19 :52.' -25- -
~I "'.4 166

-'1.,2 -22- - -
• • • • ,

Mal.

••• •

--------------------------------



%abl. U. & T11M4 lie... becJ;J ve~ p'n, _bv 01""'." aUe1a 70 Jrc.
tae4 1m.. sid tN4 etftolelllOJ .~ nl-b~ oa tile ~..

4II.etae7 .... 2&01- •• • • • • • -
••u --age ....... ::::r ...... ..."'"......... ,...

lalUal aM' 4al~ '-"tela teal lIrfto1t1M7

~ ~ '1:> 1IIf:) 7O_boQ~

veiP' <Ira>
<--',0-

• 1eUd_..
I - •• • • ..

12.9 72"- 59.5 ~.9 155 It,... ,."
10.1 ,p.1 .'.1 ~1.1 .w- -1(160 1 ,,)

13 12.8 11., 58.5 _.0 160 "212.0 "62:p.' :p.9 .,,,, .2~.e .10- - -9(162 1 U)

c

•••

".2 69.1 56.5 _.2 1~

,:1.1 .1.0 :'.1 ~1.6 111- 9(1" + 15)-- • _... • • • --
\II..



fICn URI:: • 1

fl\JE'RR('; £ DRIL,'::! v-JE1GI-IT GAINS OF THE
flIHf1RL.S ON Tr-IE DiFFERENT

DIETFIRY TR£AT1'1E:NTS

r"\

~ 300·
J:=
"~

(j
tr;::)

--.~
't!

-u
soe !

i
I
!

100

,-;;10

I i .~

j
l 't; ""

O
--JIiIf_'-- L"....., "",J

L
" .JII~_,!...,lL--_~, [,'0:'1 .1 t === ~~

R B C



FJGiURf:-Z

AVERFlGE FORTN fG HTLY FEE D
f1Nlf1RLS ON 'The DE F'r'E.:p.£N'T

EPfICIENCY OP
Dit-rFJf<.Y TRE:n'ff'1CNTS

6 tJiel FJ
t:>if,./; 8
tJ,c~ C

1

14.1086
or-----r---r----,-----,---,-------,.--.,----·

16



.FIGiUIt£ ."

RV£RRlftE CUMULATIVE rrrD
trr8CI£NC'Y or FJNIMRLS ON THe

DIFF£A£NT JJ£TFJR~ TRERTMENTS
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!able 12. AWl81e o~ ..arl.... - __...

t1a117 ..... <.>
• , •

Souro. « as MIS

- _. • .-- - •

!Natalldi8 2 998.6»5 499.,'62

In.. 65527.9262 4680.5662

S'otal 66526.5586

- •• • •••

.,

• J •

-



fable f5. A~7e1. fd ..1.... - A"-a«e
dai17 gab <C) (Sea: wtM)

•• • •
_.

SoIll'OU U sa MSS P

• _._-- • • •

Sea: 1 64,...8_ 64'·J.8184 1.61

-,z. " 60091.1402 4006.n6O

66526.5586

• • • 4 • • • -----



fable M. AM17e18 of ...18•• - ~U7
fee4 ett101*-7

•• ••

JIBS •

• u _

0.\185 0."



fable 15. Boq measurements (fortn1ght17 yal..s> of pigs lII81nt.alDltd OIl the three cUetary
trea1lllent8

~ leDirth (_)
Diet " - Group I.- u ••• ...._- --------.... -.-----------------------------------.\ft'eel ~;h~li

n_ber Sa -- •• ---- - _. ----. ••• _.-
0 1 2 '5 4 5 6 7 a 9 10 11 12 " 14--- I. ••• I" • • - • • II • - - --- • •• ------

4/178 M 60 65 74 76 eo at 90 101 102 104 110 116 117

2/179 M 59 64 67 72 16 eo 94 108 110 112

2/178 M 61 69 19 e:t' 83 at 104 110 114

7/178 F 6, 51 l' 11 eo e:t' 90 91 98 102 105 '" 119 119 121

10/176 p 62 69 69 78 eo 85 94 102 104 105 109

7/116 p 64 11 76 19 83 "" 89 98 100 100 104 ", 115 120 122

-- • - - -. _.- • --. , 1,.1 •• • - ..._--
Average 62.5 61.5 7'.0 17." 80.' 8'.1 9'.5 102.7 104.1 104.6 107.0 "5.0 119.5

111.0 121.5

S.E. .,.2 .'.1 ·'.8 .,., .,.1 -1.0 -2.' :2.2 -2.5 -2.0 -1.5 -1.0 -'.2 :0.5 ~.5- - - - - - - - - .. . '.
------- •••8. •• - • • ---- U. I --- .-



!able 16. Diet 13- ~up II

~---_."'"
• • _ .Ii .-....-...--- • I' --- -. - - • - ___ .1

• -_.- ••• •
AntM}

5e-z --------...-,,--------.--p~number ---------_....- .--------..
0 1 2 , 4- 5 6 7 8 9 10 11 12 " 14

-- • I •
_. .. .--- • ---- _._------ • ----

1/116 M 62 66 71 eo 61 82 98 102 108 1tO

"'76 M 63 66 68 TI eo e6 94 100 101 102 to, 11' 118 122 122

1/118 M 63 67 72 13 78 81 84 95 99 99 102 106 110 118 119

8/176 F 65 69 70 74 85 59 91 t01 10' 104 113

'/119 F 51 62 69 72 eo 85 91 104 109 110 116

6/178 .,
6~ 72 7' 76 84 59 9' 95 100 10' 106

--- • £ ••• --* -------_._------------ ..-
Average 62.0 67.0 70.5 75.' 81.' 85.' ~.8 99.5 to,.., 104.7 toe.O 109.5 114.0 120.0 120.5

S.E. -1.1 -1.4 :f).a .,.~ -1.1 -1.4 -2.1 +1.5 +1.7 +1.8 -2.8 -3.5 -4.0 -2.0 -'.5- - - - - - - - - - - - - -------- ._----. -- • • -- •• •
u__ . -- ---------_... ••



!'able 11. Ilet C - ~ m
•

~
••• •• •

DtmeJ 8a 0 1 5 9 10 11 12 " 15.... 4 8 14

• • •

'118 II 11 15 81 85 90 " 104 tOT 114

'm H 60 64 11 74 78 88 90 92 " 95 -/118 .. &2 66 66 •• •• •• •• •• ... •• ••

'116 p 66 71 16 78 1M 90 94 " 96 10' ,.
'178 p 69 ." 15 78 fJ'I '¥I 99 - 104 tOt

"16 p 56 58 61 10 11 79 ., 90 ,. 100 101 109 112 111 -
renp 64.0 67.8 12'" 11.0 85.2 89•• 94.0 91.2 101.0 101.1 104.'109.0 112.0 111.0 124.0 126.0... ~2.' 12.6 12.' -2.5 :2.' .,.1 .,... .'.2 • '.7 .2.9 .2.&- - - - - - -
••••• • • ._--_.. • • • • "'.



Table 18. en-at G1r\h <.>
Diet A. - Oz'oup I

--------- ._.. --------- • _.----------. ---- .. -- - • -
An1Ml !"ortnigbt8
_her Sez

_. , I. • -.- __a 1 -- M • I • .-
0 1 2 , 4- , 6 7 8 9 10 " 12 " 14--- I. t.__________________•________________________.

• IF -- .------- I •••• -
4/178 M 51 56 60 6' 65 67 69 16 82 84 85 90 92

2/119 M 50 52 59 69 71 72 7'3 ee 90 94

2/178 H 56 60 69 71 75 77 84 9' 94

71178 F 54 56 60 61 6, 65 69 74 76 78 eo 85 95

10/176 p 54 '57 61 6, 68 72 78 eo 87 89 9'
71116 ., 54 61 66 66 67 69 71 75 77 79 79 85 a6 90 9'

--- • - .......... • -- _.. - ..----- - • _.-
A"..... 5'.2 57.0 62.5 65.5 66.2 70.3 74.8 91.0 e4.' 84.8 84.2 86.7 88.7 91.0 94.0

S.I. .0.9 .,., .1.6 -1.6 -1.8 ·'.7 -2.5 .'.2 ·3.0 -:s.o .'.2 ·'.7 .,.8 -1.0 -'.0- - - - - - - - - - - - - - -
••• _.

0 •• 0 ..--- ... , .. -------*- ., .. --. ___ a •

• •••



table 19. Din B - tkOUp II

------- •• • • • -- ••• 0 - • .....-_. • ..-.•--
An1aal 1'01',"1£bte
DUIlIbe1'

Sex ----------- ••• 0 0 -_ .. •• - -
0 1 2 4 5 6 7 8 9 1C 11 12 " 14--------- 0 •• ---_ ..... • --- _.-- •

__ v

•

1/176 M 51 54 60 67 70 74 76 B4 9' 9'
,/176 M 5' 56 62 64 66 6s 68 76 eo eo eo 84 86 95 en
1/119 M 51 54 57 62 64 66 6B 73 77 78 79 R' AS 9' en
8/116 , 55 59 61 69 72 74 80 a6 e6 fn 91

'/179
, 47 52 56 61 69 71 80 87 91 91 94

6/178 , 56 59 6, 66 70 ." 16 81 " 91 92

.- T. •
T_

o
.... _-------______ 11 •

l ..enp 52.2 55.7 59.8 64.8 68.5 71.0 74.7 81.2 85.0 86.7 87.2 8'.5 81.0 94.0 97.0

S.B. .,., .'.2 • 'i. 1 .1.2 • 1.2 +1.4 ·2.2 .1) .. :2.5 .;:>.6 .".2 .0.5 .'.0 .'.0- - - - - - - _L. ."",. - - - - -_.
--.--.. ... .. • •• • •• -- 0 • 0 0 • -- •• -------------



fable 20. ".0- GJcnap In

- • .. - •
IS-l JPclna1cb.te
_bel- Sez - II ••

0 1 2 , 4 , 6 1 8 Q 10 11 " 15....
•• -

'178 .. 59 61 68 72 18 • 86 " M

'11'9 .. 48 55 59 69 11 14 82 85 85 85 9'
'118 .. 50 52 58 •• •• oo. oo • •• •• •• ••
'1'76 p 54 51 6' 66 TO 15 71 82 f!f1 as "'118 , 55 58 64 6e 10 14 8l 85 88 90

'176 p 48 52 51 6' "- 68 70 14 14 15 71 81 91
• • • , I • ••

,..~ 52.' 55.8 61.' 67.2 10.6 14.6 79.8 85.4 85.6 84.1 f!f1.o 81.0 85.0 89.0 89.0 91.0

.:Boo :'.8 ~1.4 :'.1 -1.8 -2.2 -2.2 :2.9 :,).0 .,., .2.4 .5.0- • • • - -... -. • -- • -----. _... ._-- an • ---_--.-..



fable 21. Be1ght at H1thers <.)
Diet A - Group I

.-. n. 0 --- •• • _.
0 . ... -

'ntmpl J'ortIl1ll\bte
IUIlber Sex - 0 -.. • ---- - - - .._1,.

0 1 2 , 4 5 6 7 8 9 to 11 12 " 14
• , • •• ---------. •• 0 -- -- I •• _ •

V178 M " 36 36 40 42 .., 45 49 55 56 58 64 68

2/179 M " 42 42 « « 45 56 56 58 69

2/178 M 36 37 39 42 44 45 50 " 54

7/178 J' 30 ,. 34 40 42 44 47 48 48 54 55 60 61 61 6,

tO/t76 p )4 35 '9 40 41 4' 46 50 51 58 60

7/176 p

" " 37 39 41 42 46 48 49 51 52 60 60 60 60

..... II n•• 0

'.erSBtl ~.2 36.7 38A 40.8 42.' 4'.7 48.' 50.7 52.5 57.6 56.2 61.' 6'.0 60.5 61.5

S.Be aG.' ·'.1 ·'.1 :,0.7 :,0.6 :,0.5 ·'.7 ·'.3 .'.6 .'.1 .'.7 -1.' -2.5 :,0.5 -1.5• - - - - - - - - -.. -- -- 0 - - ..__ .



rahl.. 22. m., 13 - Group II

-....--- • • _.- • --_.. - -._ . • • • •• __ a •• 118• a.a •• • --
Animal P'onn1ghts
_tier sa -- •• _._--- -0 • - .-.- - 0 -- I.-

0 1 2 , 4 5 6 7 8 9 10 " 12 " 14
0 - - I. 0 • - I'.

V 176 M "
.,.,

~ 40 45 47 50 50 52 60

'/176 M '5 :56 :59 40 42 4' ., 48 48 " 54 62 62 64 64

V178 M " :58 :58 :59 41 42 42 47 48 52 S, 55 59 59 64

8/176 F :54 ,., 42 4' 45 47 48 49 50 50 54

'/179 p 30 32 .,5 :58 40 4' 47 48 51 54 "6/178 F 35 ,., 40 41 .., 45 47 48 49 49 50

•• 0 ••
_ F

•••• ••• 0 ..--
A"el'BBe "., :56.' 38.8 40.2 42.7 «.5 46.2 48.' 49.7 5'.0 53.4 58.5 60.5 61.5 64.0

S.E. .0.9 :<>.9 .0.9 :.0.7 :.o.a :.0.9 .'.2 .0.4 :.0.7 .,.6 .'.0 ·'.5 ·'.5 .2.5- - - - - - - - -- •••••• 0 • 1 0 -- • I II • - • -.....-. • •• 0 I I ..... --



2ab1. n. ••, c - ..... IU

- -- -- • I

.t.,
Sin Pwtat p\8

_bG' _. •• - •
0 1 2 , 4 5 6 7 a 9 10 1t • " 14 '5_....

1 • - , ••
_.

1178 .. " " 4' 4' 44 46 51 54 56
/179 II "

,.,
" 40 42 44 46 50 51 ~ 55

/178 II 32 ,., 40 •• •• •• •• • • •• •• ••
1t16 .. 38 " 40 4t 4' 45 48 49 " 5'2 "1118 .. " 40 41 42 42 ., 45 52 58 fiG

1t16 .. ~
,., ,., 58 40 4' 41 41 48 49 50 55 57 58

• • 1 • • -
~ags 34.' 51.1 40.0 40.8 42.2 44.2 41.4 50.4 ".0 55.2 52.0 55.0 51.0 58.0 58.0 60.0.... :'.0 :0.6 .to.8 :0.9 1ID.1 sO" .'.0 :'.2 .'.8 :2.4 :'.0- -
• • • • • - • •

0\

'"



••1. 24. C•••U_tel fa. eboviJIC ....r ... '91&1.. ~ pl_ ill bodI' _1gb' ....
bot;, lip to e1&bUl tar..,_

- .
...., 1 (Diet A) Onllp II ell" B) Group III (.Ddt C)

- d •

"., 4,.

.t'" -5.1-
41.' "'"-2.6 ,:2.'-
32.8 32.8.,., .1.'- -
16., 18.2
.1.2 .1.5- -.,. ••• ••. ".

'1.2
15.1

.tcb'l at vlua.a e.> 20.'
.1.1-



fable 25. •...... 41cMUtd.U'7 ...tnoieau of awl... 18 Ule UaI'ee
~'W Ill..\a------_.._-------------,-_.-,------------ ...._---

-- .., •

D1et .l 81.8 80.' 66.9

Diet • 19.6 n.o 68.7

11." 0 • .4 78.4 69.9

•• • • • IT

Cr_ tlbre lIilvopa h'\al ct1&--
tfte ... rt1~.

tnn .....1...------_-..
40.0 99.1 n..o

"'.1 86.' 7••9

".2 go.1 79.4



fable 26. -.k 011 b100d OOJlSUtUlimU O~ ·.'mel. aa1Jlta1Ded 011 \be .... d1et&r7
\reatuate

DI..' 1 - lJroup I--....... _. • •• -- • •

'w"l Sa IslAtbb Jl&ok&a (;f JIIe IJ"ttW: :'18.. oalo1wa a ...
Il1aber &'1100 cl ftl... <I «/100 flll/100 111 ........,0c;;Cl:r.. • • -.
2/179 ",.s ,. 1.11 t4.10 5."
2/178 t4.s ~ e.~ 12.6' 4.81

10/176 14.1 " 1.eD 12.00 5.14

1/176 1,.6 '" 6.48 12.tiO 5.73
.. • • a •

t ...... ".9 36 1'" 12•• 5.~

B.B. :,.0.2 :,o.e .0..40 -O.4S :.0.20- •
• • •



!'able 27. .nB- ...... n

Hi •
4nJM1 "xnslobla J!lIebI nP PJe r WlA Pl. ulel_ pl.
_ber "100 111 YOl.. ( ) 81100 "'100 111 t .p".

Ci~,r
• • I' •

1/f76 14.' '58 1.89 12.20 5.01

"176 1'.0 " 1.94 'to.81 5.»
"119 14.8 'J8 8.,0 ',.00 5."
6/178 t,.6 " 6.10 12.10 5.9'

-....... 14.0 ".1 1.68 12.11 5.46

s... :0'" :0.1 :0.'7 :0...9 :O.t8
• • •



2lable 28. lin c - lie. III

Apt-l En.'BlebiD Paob4 (JP Pl- n."rote1a Pla ..101_ a.
owb... "100 at .01_ ( ) "100 -.1100 III lMrpnlo=,r....._- • . -.
5/118 ".6 ,. 1.18 12e20 5."
1/t19 ".5 ,. 1.35 12.51 5.9'

9/116 14.6 ,. 1.65 1'.2.0 5.51

9/118 "'.5 ,. 1." 14.25 4."
•

Awnp ',.e ".0 1.55 ".04 5.59

8.11. .to., .'.2 :0.11 :0"- ~.22-
• • • • • ---



•• • •• • I • •••• M ......... • • , II •..----
10.... at 88 MIl r
~.... 1 ••••••••• •••• • 1 I .., • , -
tMa...... 2 O.OTt? 0.0'58 0.09

Jl/r10l' 9 '.5975 0.m1

foW 11 '.6692.-. .SI T • , • • ..... -.. • • •• • ••••• • •

fable •• AIaalJII18 ot "..1... -laOkei ••n "01_ (.)
.w. I • •• • • IF 1 r I ........... • U I .1

10... df • MSS r
w ••• T • • , • $ • • 1 • • ••••• ••

fsoeataeaU 2 1.5000 0.1500 0.12

11201' t ,0.1500 3.4161

foW 11 ".2500
•••••• I • • • • I • •• 0

pnte1n (1l/1OO 111)

I •• •••• I •• ........... ....
88 M8S r

ow 1. ••• I • •••••• •••

0.1'11 0.0656 0.16

'.7144 0.4149

'.8M6

_. .,•• I'. '1 t d

• •-•.. I.1 1£ ••••••.A

•••••••••••• L

.. -.
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fabl. J2. ' ••17811 of .-r1aao. -PJ.... Galo1_
<l1li100 111)

•••L &, •• •• 1" I •• • •• I r 1• I ••

10..- U 81 lC8S .,
• ••••• • a • • - •• v. I a • •• • f' •

fH.'1II8DU t '."54 0.eD77 0.94.... 9 7.74'9 0.8602

'-tal " 9.""
• • ••• n I • • • •• I ••• • • _m. a • •

fabl. ". "'7.18 ot .,...1... • Pl... wrpai.
_...... <l1li100 Ill)

• • • d.. I 1 I

· ...,...... •• L • •• I.' 1.'" I ••• ..

81 1188 .,
• 1 •••••• , ............. ..... ••

0.048t 0.024' 0."
'.4'" 0.'6',
'.4996
T • .... s 1m • ....... •• I ••••• •

n •

• •• , I ••

I

9

"

...... WI •

.:.
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1Iable)t. Clue...~aU_ .t ........~....
... t.bree 4l.ta17 tn.tMIlto

llln A - troup I
__.... ...._....._._... .._ .... • u a •__._. r .... .... _

1/119 1/178 10/176 7/176 .........
8.B.

M M , ,... . . "'1.' ••• •••••••••
u". boQ weigh' (Jr«) 74.0

DNa" wlgb, vl~' Mat 46.0
(Ita)

Dnaal118 ,...em... 62.1
v1tbnt bila4
c.o... 10lllUl (0.) 75.5

11.5 74.0 71.5

45.0 47.8 46.0

72.7
.0.1
l6.2
:0.6

62.9 64.6 64.' ~:I

75.0 76.0 77.' 76.0
:0.5

2.' 2.' 2.0 2.2
:0.1

29.98 27.44 28.25 26.64
_2.0•

900 840 835 881.2
127.'

10.' 10.6 12.2 11.2
: 0.9

14.7 14.' 17.1 15.'
:0.6

15.2

20.88

9to

.,.....1••• <..2,

WelSb' of 1., tat <a)

WelBlR ot _ald.. (te)

_ ..ata&e ot lIhoul4a'
.,.iran U.,. wlg1d

Wel&1a' .f lola (Ira>

Wel~ .f 014. aD4 .,.,..
riM (Ita) 8.4

....a'-P ot 014e aa4 8'j:1l11'8
rl'be aga1.' lb. velght 11.'
• _. • • I •• 11 Tl Q. •• II" 1.. ••

14.7 '5.7 14.5 ~.,. .,
8.5 9.' 8.2 .8.6'"0.'

11.9 12.8 11.5 11.9
:0.'

• • • . ....... a • • ,.
ICont4•••/
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fable ". (OO1lM)

• •• •• ,. II •• • I • •• •

lat-' ... 1/119 2/118 10/116 1/176 A......
S.I.

"

lao_tat- of baa ..1.'
U.. vel,., 15_1

'Mlgh' of p10aSAt ahoul48l" (:Ie«) 6.0

Weigh, of boe" InLU (q) 4.1

._. ad • b ••••••• II



."

•••••• •• .1 n. ,.. • I ,. I I ••• • ••1.. •• • •

_, ._.__• *.__,_. • .. -_1.---- _

'1II1gb\ ot 1.., tat e,>
*111I' ot abo1tl_ (lr.)

nr••UQB ,.. D~
v,l,"*" ....

c..... l~ <.)

Wtlgbt of len Ure)

!WMUUp of tJaa apidt ".1
U ... vdght .

WtJgbt. ot piol\1o 1lboW.4v(q) 5.'

Wtight of bOetGra !Nt" (lqr) ,.,

lW4t.m.ap of lo.1. egal.' 14.'
11... welgbt

wa.1cnl ot 81.. lIIIII!1 apan 9.2
dbll (Jr,>JIIuftIlt.,. of ute ... ".2
.,.... riM a,r.a1Dllt 11" -J.Pt
Welgb1; of b8a eq) 10.6

16.9 16.' 1'.2 15.8
10·9

10.2 10.9 12.1 10.8
,to.,

14.4 14.7 16.1 14.9
:0'"

.,.9 10.0 10.4 9.4
~.6

11.1 "., ".9 ".9
,a0.6

10.' 12.. 1'.9 ,,'''
!O.5

16., ".1 ".9 16.':0.'
6.5 6.7 5.6 6.0:.0.'4.7 '.6 '.6 '.9:0.'___•••••• _ I T ••• • ••__ I ••• • ...... ••_, •• ••



74
fabl. ". .., 0 • OJroap III
__ . . .... . ..... . .. -.._-_.----_..._-------._.----_.....--....---

Animal No. 5/178 11119 9/176 9/178 ....,.....
S.I.

H M J' P...... • _._. • __a _,__..1. 1 ....... I ••••

59.6
1' .'44.8
.0.9-64.,
+0.'-
75.'
+1.4-2.5
.0.1-
2;t.61
.0.6-
12'8.7
.t "".2
10.4
.0.4•
14.9
.0.7-10.5
:0.'
15.1
:0.4

9.2
.0.5-
".2:,0.7
10.8
:0.'
'5.5
:0.2

4.6 5.6.0.'-'.5 4.1
....;0.2••

10 7 10. t;. ,

b.

JiII'Oe1lYa'e of iItbo,al'.
aplM' 11•• ve1pt
Welgbt Or 1018 (q)

"'.D\ace of t..- aga1ll8'
Un w1«bt

We1ght of plen10 ahoul... (It«>

wellb" of bOe"01l butt(kg )

....8111& ]III'O....ac.
vitbo1l\ be.4
c...... 1.~ (.)

s.ve-u.WIOle uea <.2>

Weight. of l.at tat (,>
weight of ahollld. (.1£1>

Plnut.ap of 1o1n ...1.., 14.8
U.. wlp,
Weight or a14. lind "pare 9.9
riM <ke;>
JIIn.lltage of "ltl. tm4
.par. riba api_t u.,. -1JIc' ".,

welgb' of ... (q) 11.0

.... .... .. .I. 1. or • II.



15

fabl.,.,. 4pel,e1••~ .,.1... - Dr•••1DI "'"Dt~
wUtra .....

• •• 111 •"un. U........... I 1 ,

2'1'0...... 2

Sa 1

••01' e

'-w 11

I • La. It I

IS
•

1.9940

T.21MO

9.76S0
19.04~

• . ..1.

• 9 • •
1188

• &.&

0.9970

1.2840

1.2206

••••

••
p

I.a a'

•5.91

•• It. at'"

fable ~. 'V11018 of "..t··. -Guo... 10Qlt.h <-)
• n ••••• I •• •••• ••• ....
8olU'Oe U II ..
•• • , • I •• , , h' I [ •• I It • 1 • •
tnatMate 2 1.1910 0.6460 0.16

Sox 1 '.5110 '.5210 O.es.,.. 8 ".8850 '.9851
'-tal 11 ".naG
• • •• .., , I •• I • • •••1 I • •
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tabl. '9. 'Ml~••f ...1'1... • ........ 1lleollta,
\bl....... (a>

• • • w••• 1 •• ---- •
Souroo cit • 8 ... ,_.

• 1
._. , • • • 1'. 0 .. . I

!r_.late 2 0."11 0.0659 1.60

Sa 1 0.0075 0.0015 0.18

....01' 8 O.'~ 0.04"

1'otal 11 0..4_
.t_ 0 1 I II. b $ • • •• .... • • -

•• 0 • 11 •• , •
SoUI'M cit....... •• •••

rna.... 2

8u 1

1InW 8

."al 11

............

• a. Cd ••• • • III •

88 .8
• '1 • T .. J d • •••

18.6'" 9.'118

1.T110 1.T110

81.4498 10.1812

101.844'

,• sa ••

.._--- .

. ...• • k •••• 1 ••aa .w·



'11

• I •• • • • • v •• .a A It •• 0

80... cit sa MIl r
•• ••• n I • •••• n•• A • ......... ••

tNa-..rt.. 2 0.2184 0.'''' 4.18

Sa 1 0.012'7 0.012'7 O.~

1III'J'0 8 0.2662 0.0'"
toW " 0.5'"
• I • ••• I. 1 • •• •••• ••• 0

fa~. 42. AalJa. of ..1..... • lW'eeatqe of ebo\ll4.,
..taft 11',.....1,.'

, • • 0 , 0 , 'e A •• 1 •• • • 1 ",..
80.... cit sa Mas •
• a.a ••• •• 1 I •• • ••••• ...-
1'Jt....... 2 1.4550 0.1215 0."
Sa 1 '.1101 1.1101 0.50
Br•• 8 17.9192 2.2'99

foW " 20.480

• .1 • •• • I • •• d I • •• r v I 0 •••• L_
0 ••



fable 4'. '.]7818 ot 't1U'1 - JIaNo-.e of leta
ap.1net U '

•• ... R •• •••• e •• I • • ............. r d •
So... lit 88 MIlS r
• ••••••• ..... .... • • & • •• I •••• II •• I • I II •••••

fit.....,. 2 O.~70 0.02" 0.04

sa 1 0.0520 0.0520 0.10.... 8 4.2'77 0.5291

fetal 11 4.'''7
e •• • • • d ". • •••••••••••• ... ......

fable 44. -.71!118 of 'fIU'1... - JIatoelltage of do ...

.,.... 1'1" -.at.' 11... veltbt
...............,-_ _ _.._-_., -__.__---_ _-_.__ .......

•• • •• I I .. .-... 18

• •• •
r... . ......--.,

fnataelR. 2 4.O'7M 2.0,,"

Sa 1 4.1"" 4.1'15
:In'OI' 8 6.6041 0.8256

ht!Sl 11 15....'16
•••• ,. •• •• I • I ,a • •••••
• S1«nU'lollllt at 5 pel' oQt 1...1

I ill •• I •
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fable 45. '.',81••f "fU'laoe - JIVo••tqe of ..
ap1ae1 Un wlsbt

• I I' ••

ScnaN.
• • •

.101'

.,m d I

,.. II • • I dl••• • .1'. __

4t • N8S ,
• b • • •• •• a ......... -

2 0.7001 0.'501 0.96
1 1.4421 1.4421 '.9'
8 2.9'12 0."65

11 '.014'
I I I .1 r 3 • • •• • IS. • •



2'an.46. ~ rat obIIZ'eot..bU•• ~ pip~ on Q,e t1:IN8 41ftar7--....
Dl" " - ~0Qp I

• 4' •

"'-2 S.d••so. en ~hit
_Hr • • • ••

IIalUJw ~- leas.. JIel\1JlC
=~a.-

IodtM

~
-,q

'tt~ -,.
ftl. yal•

• d I •

2/119 • 40.0 198.ao ".., 41.5 202.11 51••

2/178 II "'.5 *.61 59.50 44.5 202.49 53..,

'10/116 ~ '58.5 206.5' 6,.00 42.0 198.~ 52e09

1/tT6 7 ".0 196'" 61.46 45.0 191." 49.22

• L • •........ ,...,1 201.60 61.60 4'.2 198.88 51.15

S... :p.5 • 2.'58 :,0.11 :,0.9 • 2.52 ,:0.96- -_. •• • . ....



table 41. Din B - Clroap II

• • •• • -
Apt_l SuboatulaaB tat r.t' !'at........ •

JIalUIW "~-Iod1u Me1.UJ18 =:n- Iod1M

Pf!fl
.. _ _bel' pe1d rrnt.
ftl_ (·0) .u.-

••• • I •• r ••• 0 •••• •• 0 • _6

__I

1/116 II 38.5 202.41 51.ae 41.0 192." 47.94

'/176 II 40.0 201.61 58.20 44.0 205.82 50.21

3/119 P 39.' ~.26 58.19 .'.5 197.10 5'.19

6/118 J' 41.0 205.10 61.09 42.' 204.69 50.6'

• .--- • I

Aftftp 39.1 ~.26 58.99 42.1 200.18 50.14
1.1. :,0.' .0.88 ::0.72 :,0.1 •'.12 ::0.8 ,- -

•

CD..



2iabl. 48. -.., 0 - ..... III

..... I I -- • •
_. ...._--... ..._------- *' -

lai_l Saboutaaeou.e ~, Ia£ ~,

I'UDbez' • .- -..lU.. "1::11
-

Io41M MetUlle ::CaUl
-

Iodine

'r!n .. oa I8lbea" ~1. " oa
_be

ftol• (·0) ~al_._. •• • • I

5/178 II "., 196.05 59.44 4'.5 198-~ 55..

1/'119 M 38.5 202.91 56.99 41.0 204.. 41.78

9/116 ., 39.9 198.04 57.88 4'.0 199.n 46.6'
9/178 'I 41.0 202.71 54." 41.' 205.a 51."

• •• ---.... J8.g 199.96 51.''1 42.2 20tM 50.22

S... :0.' • 1•." .,.06 :0.6 • 1.7'1 ·'.90- - - --



fUle 49. 4aa11.1. ot 1.... - MaltlDc polJlt -
.1111 ta,

•• •• I". II' • •• I

80.... At......... • • ••
taoea..... J

8.I'r_ 9

total 11

• • • • •••., •

eM. •• L I ••• • • • ••• la •••••• P

lable to. lftaqeU ot .,..1... • .]lOId.ti.osUOI1 ftl. ­........... ,.,
••
80...

ad •• II . •••
II

F •• • ., .-

"'01'

• • •• ". ......... •• , • • •• • • • , a .....

2 22.0116 1'.005a 0.88

9 112.685 12."'1
11 1'54.6'"

••• L • 1 ••__ -..01_ ... II I •••• ••"a ••• ' •

fa1tle 51. A.qa1e.t .wi••'e - 1041.. _MI' •
.......11 ... "t

.............._ •• • rr •••_.'_"•• ,.., ,_ , •.,10...
• F b ••• • • I • •• ••

II MIl
••••••• I b , . •

............_--•••••••••

2
9

11...•a. I d.

tna\UQI A B
"-aD 61.60 ~.99

• Iadloat. IIlpltl0... at
5~ 1• .,.1

C
51.17 O.D. ot va._.t. at

, .....88t 1.fte1 t.TT
c.n. ot U'..~ a'
1 pol' ....t 1....1 '.98



fPl. 52. AM17.1e of 'flll'1aIIo. - MeU1D1 polat ­
LIef tat.- • • I I d••• Itt •• I ..... ,.,.. I • ••_. I I •

So... It 88 MIS ,
••••• • • 1 au_•• 9 •••• •• I ••. a. I ••••• ._--
1'1'.....,. I ooסס.2 ooסס., 0.,48

1I1'ft' 9 16.1500 2.00J'
fetal '1 20.'15
• _. HI I • •••• • ••••• • .'11 .. , n • I••• I •• d •

fable 53. liIalye111 of 'flII'1uoe - lapea.1f10aUOIl 'fal. ­
r.tM......... I .. , • Kif I ••••••• H' •• , • • I • ... _-.......

80.... dt S8 .8 r
• II' • ••• ~ •• ..... - • .._.

I ....---.- • -
fHa.I'" I 15.'400 1.6100 ,."
IlI'Oi' 9 2'1.0900 25.61(,1

total U 2.6.4m

•• ••••••••••••••• •• I •• c •••• 0 • .... s·
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fable 54. l ..l~.l. ot ...1•••• • 1041_ ....... -1'" tat
..... • • , I 1 • • • 1 •• II •• • •• •., 01

SoUI'M ., • IllS ,
_....

I • • ... • • • • .................. • ••
~.a__t.tl 2 6a5l '.)In 0.48

lInor 9 62.-' 6._50

fetal 11 69.'10'."..... • •••• •• II • , ., •••• • • •

Ian. 55. Cc.pvlllOll Ntwe. ~118 lat cd leaf
tat Wll.. 't.' , ••, •

........_, ,..,---_ _•.._-_._--- _.- -----_.
't' 'VallM

............._ __ II' •__._ __•__ _._ _ ,_a

NTl'1Jtc po...,

_pallloaU.a ftl.

IodJ.ae _bar

••5.''''
0.9526

9.W,o'"
...... 'II .. a,., U

lad1oat.e. .1_fl08l108 at 5 ~ HIl' 1"81
lad1oat.••14In111o.-••, 1 ,.. ..at l"e!

•
••

FI.e' •••••••••• II • • • ••••••
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fable 56. _tall••f ealou1aUOD of o\bel' ooeu Ua
",".) of plp MiJlta1M4 oa Vall tbNI
apulafttal nUou

•• ••••••• • I I. a.a b •• d ••••••••• '1

B

I •• ,.

c
I •

•••• 'Q •• •• ••• • •••• dn • IN S•••

••". ot ..,. tal• ..,.1-
aeat 160
lJIlUal ooet ,.. ".1111I <....) "1.90
Pee4 .... ,.. .... ,,,.01

.et l..., al4 ,.. pic

r.. 19 ~
.... ptI' 4aJ Ie. 2 bite tel'
100 18.14.50 pel' ..,

*'- el"vlo1~ .bar...:.:-,o"'J.:: ::~ .... ~•2' pal•• per a m.
nn...t tw .,.-t.17 al4•.,1aIIo. UIl1 __ ohtd'.....,.

Iat r. ,... eon • '"
I 1H t. the bl\1a1
eon ot piaU.... 18.11/- ,.
k8 11... iIe18bt
latenn • 12'.& tel' the ooet
.t 1naUdl118 • 1e.20/- ,. •••
tNt ., Vall I'll" ot " ...ft.
per pia

JiIpHo1aUoD t. hlld1lll.5,. ...
total o~ OHU per pic

1.29
I."

1'.""......... .. 15."
••• u •

".67
•• ••• ••••

..... . .a.L .•• ••••• 1 •••••• R



tul. 51. JII,*U.. ot prot-.tlo. 00" ,. Wocna
11ft w1I:tl" .t -.....a1_ •• tbe Ulne
~ ..

••• •__••_...., I ... ., I••• n.. ,........ . ..... ..
II

... ... , ,.
_........ I. • ••• , an '''.'0'

It o

A...... 1a&u.al .oa" .t
piaU., • Bo.Hl.,. _

total per pi.«

total oon,.. ....

Ie. 14'-90

........ Wish" ." lIlaQlbt_ <q> 12.4

C••" of pro4U1Uo. ,. _
11ft velat1t Ie.

_i«~

• ••• •• ••

1." 1.97 2.04

4.59 4." 4••

1.65 1.69 1.6,

8.20 8." 7.99

• ••• •••••••••• • I • --
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DISCU88IO.

1r0vUa

J'Jroa 'Uae n.ulu pn...ted In ...1.. 1 \0 , 1\

"m 'be "'D that. ~ ••Sa.le M1Jda1_ oa ~ tlIr..

41.\11I7 ....taenu ,.1_ w1Pt. MUtltaoW1q .... at.

ee.plftble n\_ t!ur1ae ~ eat1H perl. of \blJ ~1­

aeM or Ull~ at.WM4 ~ e1augbur wig,hu of

8I'olJll4 10 ka. De.IIlt.. .., out In tabl.. 4 '\0 6 1...w
'\bat. with aU the tbn8 41.t.e~ we .....n ..
lIllOI'.... In .....17 P1ft. tbe .at. of P1ft _1ar bfglMr

b'ta 50 \0 10 q bodl w1ght. wbft 00IIpU84 \0 \be.. 1a

...11.. perloa. 2'ben ... I'8po2". of .1a11ar "Wof

1....... 1n 11.,. ve18h' &ala 1Ja p1p (.ail' 1111.1969

.... ·sSW' .........r.1Ndbt, 19Tt). Bt.at.1nloa1 ..1,.18

of tile renltll oa snwtll (tabl•• T u ,,) 11141..,. '\bat

th......... alp1tlo_, utt....... ill II'~ "W of

••S-18 .. 'Uae t.bhe 41.\a17 t.l'eataerl., A, a u4 0,

\blJ ...u ......... 4a117 ...... 'be.lI.w ".5.9, ~.o lIIIll

_.2 peotlft1J tor Ule t.bI'ee "'0. I, II: aacl III.

!be wt.a1 .,. too4 1D~ Of the a ••' .... alao.t..n., 'Uae ..a1•• __ 21''', 212.0 .... 201.9 _ for

\be t1II'oe 41""" ......... A, B ... 0 .eepMU~

(fabl. 11.). b abCrI••••w.,. 1IlcU.a'0 uat. u. ...
"Uo. wen of • .taU... ~t.abUIQ aJl4 pl'04un4



o.,..ab1. JI'OVth I""JtOUO 18 ...~ p1gII. 1M .'-n•
..al.. t. "'Pl prot.1Il oaloulaU4 ....boU..b1•

....., tf1r ~ tbrn ratio 04 vtt.b U. aboW

t1ndl.... belp 111 oollllth"l_ 1.lIat the ratio_ von

1••ea1er.ao 18 a4d1UOD to .1JW 1H)lI'OWJ.IIlO. rapt....

n r.l0bfll" 18 ea1Ol"us.o ftl• ...,aro4 \0 othOl" 'w.nt
(...ue. '1916• ••.,•• 1916 o,a.... PftuP.1915)

aa4 1. -,ron of t.be ... ftl tba\ ot oenal.

(..._ u. Il- 19'r9). .., (t9T8) "po!',,", anaboU..b1,

""117 ..111... ot '.08 '." -..J.IIcs nopeGU,"", ,.

.pt.ooa ... _.H. 0 Bw1Md (1m) nporW

0'f..:L1 "l~ plat of~ 290, 280 ... 260 • I'UpeoU...~

vit.b ttr... Une o08WaiIW tapiooa obi,. .t 1..'1, .t

0.20 ad 40 per OtM. .377'''''''1'''' (1911> 111 hi, It...

.. \he .ttene ot dJ.ttena\ "'17 pI'O\e1Ja 1"'11 OR

IJI'OW"Il ~tU.. 18 tv1M. ' ••'0' _

...... "I~ p1a .t 4t8 a We•• e.-n. Uo.,

_.,.1Il J'OB.Wt ad u •• tapt.ooa .. the -3- __., .

Wb11, ....' .........1:, 1M (1911) npon.a _ .....

daU¥ aat8 of ." a. lao aile (1918) ....01'404 0II1J 295 •

1a pip .t IaI'.. \tal" Tarle""n ..... ThoQlb. tile

nlNlu ,*In" 1a the pr.... 1nwnUpUOD 1D41..,.

that dried _ptMa obi,. 10 aleen ••-n. III t'e41IaI

ftl... 1.lIa\ ot -a. 1a 1_,""11110 I'&tione, MIIaloba 11 U,



(",6) noor4ec1 "latl••17 higher OftI'all dan, ..iDe.

UIoUlh DDt naUetJ.oa117 alpinoad wUh cUna eoda1Jl­

1aC _piMa at • l ..el o~ 60 per oed 1a ..plet. nplaoe­

Md o~ aa1u .... --Ill eoUl'O.. Alao.' e1ll11u' "nUe

were aleo reporWd b, 01••Q&ll (1961) 1a hi. .tu41..

-la« raw aa4 boU.. 0..... 1D p1aH o~ pi.. 00I'ae

1'he vldal7 ..,.lna I'8J!Or'. 011 £!'oV\b ra,. .t p1ttt .

alaon .'·U. cUe\8I'1 r.gJaH II1flJat be da M &1

otMr tan••~ .....U .......1JooIaaM1 be.ld.

8...1\10.:1. lDtluellDlaa growth 1. _mala.
AIlI'8PI'4II \be UIU , ....... '" \be uperluDW ....le

M .ttala \he It1atIIbt. wish' ot 70 ka. data pJ'••at8cl la

tabl•• to .. 11 1JlcU.••M \bat it ,.. ....mlal1' .. __

vitia au \M t.bn8 cU•..., va.t..... 2h1. oba'l'.a\1on

1a aappol'W bJ \he a t • t 1.. 1'." o~ &l'ovth aboVIl _ tbe

8at ••la 1a au \he UIne fII'O••

!be ....111'. ot the pJ'8.... atud¥ alae 1JlcU...,.

\bat 'b Ia• ....,..u, -.• .".., tan.r \baD tHal••

\bee ...... " ..'fload 41~~..... 1D p4ICt, .~ au

Uabl.. 10 ttl 1". MlW I1Il.- (1''') .

(19'14) alae "portH a1ll11U' 1'88ulw. 011 tho .tbeI' bull,

Bob.t.UOD aa4 :J'Av1. (1964) m.'1' ... _UIIh (196')

414 DDt ...... .., lnt1 ot au oa II'OVUl raw 1a
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.......
!laU.. l' '0 " "" be" t.

ot u'-l. noorHd at tOJ'ta1&b~ lDt ala 4ul'1DIr tM

..un ,...104 ot .apG'1MIlt. eo..Ua' pl.

1Jl bo4l w1cb' ad bOd1 'lip to tba e1cb'Ul

ton-'P' .. eet out 1ft bl. 24. .... "11I1U

lJl4loa. \bat ptu In • ., ....._ .. taU PI •••

pual101 • pl. 1Jl bod1 wl"". lb_. \lie 1*0•

..... .. tM bUt. ot obee'aU bo41 -1P .

.... .,.Uta.. '" \ho•• oa bofr -.. Ala ..

all 4Ift1uaUOil of tile a~. 1'Ual'. lDdioaw 'Ula' tbere

... alpitloaM cU.ff••••• 1Jl \lie &I'Ov'Ul .

proc!'" '" l8O '.1IIl. cu... 1Jl wbiOb .pt. 1' ...

aa1H a' 0, 50 100 ,. "D 1.... Juo401o1 11 til.
<t918) 0••'.4 tbat bod1 -!Pt_ ...~ .......--,.
1JJte bod11ucua. obee\ alrtll Mlp" at wlu..

... pN1U.. aDd .~tl ttl.1.....t OOrnlaUOIl

...., tile -3- growth val", a' 'ftII'1ou qu. ~""" ••

lIId\84 a... •t 1'000000U .. \lie un .t 'bOI:r ..........

t_ \be • .uuUOIl ot 11" bod1 weiPu 18 pice <_••1.,
19,. ~ 1910).

..... .tt1010&17

..... tile ruultl ..t out 1ft .-.1. 4 to " 11 ... 14



aDd rttJl"Hllted 1n ti........ 2 ud , It ".1.11 be ....

'Ulat au the .n'-d. abowed alMa' .1-'1......u f.
o••valon oUlOle.,. \he &1.. bebs '.59.
'.62 ani '.51 tor \he tbne pe 1. II ... III ....p.....

1v~. !be a. on tonn1p\ll f ... oltioie.., (1'U10.

4 '0 6) lnl1J.oa•• ,"ad 01 400z'..01 I ... ett101~

vi\h ......1_ v. tho_ a1lIIo.t .'-U.. val........

ob'lI1nol 4\11'1ng tbe .eoond ... tblr4 paw••• ot the exped­

Mat "Uh all the tbJ'ae dlob17 ••".onU. BeD,..
nil. (1871) o1ttalMd ........,. tMt dtio1'., at ,.0

QIl W 50 _ ... 4tt ftt.- 50 w 10 q bodl ve18ht 1ft plB8.

r.- d.. (1914) reoortea I ... ett101enq ftl.. d

~.4. 4.0 ... 4.' t. bodJ~ ot 50 q. 50 to 10 _

aut 10 tA) 90 _ ......U.lI1,J. VbU. e ....' ....

~ ('1911) rlpOftol an .....u 14M4 .11'101..,

__ 014.2, ....eacIJ'an ('I9T9) .....4ed ftlUH ot '.94

tor 1181 ,." I. l-.l•• with pip of :r.r.. \bit,

T_tab brood. !he ....u1ta .lltaiMd 4w1D« the "'.008\
etlldJ' an In .......nt wlth til... npond 'tIJ b .....

aid Bend-" (1977). • ·0·""" (19'7T) 1'1001'401 an
...enu. tee4 ettlol.., .t oa17 4.18._ • 1I1UlU'

dletG7 nglM. Jf&n1Oua 1111. (1916). on \be o'UIU

ban4. l'IpOl'ted h1~... tea4 Omol.., val._ pl.-

.... dleto than on _1" .714 dlet. tho_ \be ulu



9'
......t naUnloal.17 .1_flout•

• nlte of tbe d1c"U01l ..per1lle1tt. ooncl.....

__til tbe eDc1 ot the ••00114 p f 'Uao apel'lm.n'

(fablo IS) 1114loaw tbat \b Jt04 CUfta.....

1a \be ....,. d1cOeubiUt1 ooottto.lente of auvl..u

In \be tba'ee cu..to. !be &111.0.' UD11'oft1 .,111_ oM-tn.d

In repro4 to t.h. ~.Ub1Ut1.. of prote.t.n. ethel'

atraot. 01"114. f11:l" aDd alvog•• fto. utJ'aot 1a all VIe

\bH. cU'" 01'''17 1'...111 \bat ble4 uploo. obi....

.. otl1olen17 v.U11H4 ........ '0)' tbe gl'ovlal MIll

flalahlac .ae. 1 tn_ of lovw .,81_ for Ucon1bU1"7

...ttlol.... of IlQ.tl'lm. "'.UDc for eibw UtJ'aOt we

wid" wl\b \be 8I'OUtJ II. !bi. we 111.. reflecte4 1a

thou ...... 4a11)' pi.. (fable 11). Dll. find'.

oerwt " eap1a1ne4 OD thO lIMb 0' the pUHd cIa_.
Ja_ OD dlgeoUbil1t.i.. of Duvi.nu 1D 1'. i.b:::s ooll\a1'"

drS*' tapioca obipe at h1&ber lnola .. ~.. 1D tU

pr.... et.... eoantl 1. literatur.. l'be :o.eulu

oMalM4 tv tbe dlpeUWltl oeeftloiede ot DIlUle"

1D ..1M Itleu ... a1IIIo.t alallar to thoec reported _

Bale all.. (1978). !be oWlai' "al•• for \be I.lJ.&UU­

biU_ eo.USole.t••f 1NtJ'1...a In 1IILi•• aDd uplooa

lDUe4 41..- turt.heJ' nppOJ'1 thO ..eaulta OA ,growth ani



teed ett101eDC7 that dried tapiooa 18 ot almost ....

t.ed1Jag value as that ot .u.. at \be 1...18 used 1n tM

pZ'e..nt st.. The lW81'&ge oalGalated 1'DI val,.. 01'

the three 41na A, 13 aDd C vel'e toUlld .... be 71.0, 74.9

lUlc1 79.4 nepeoU:ve17.

Blo04 ft1..

III kbl.. 26 to 28 ue preHllt_ elata on blood

oonet1tueD18 01' -n'-ls ..-oor4ed at the end 01' \be

t.eding I'eg.t.ae. Stat.18t1oa1 ••11.1e ot \be resulu on

bII..to10g.1oal nudi.s (Tab1.. 29 ,,) 1D410&U that

~. wer•.80 a1gn1t10aa' 41tt..e aaong tM thne

41.'_ 1ft nepeot 01' lUV ot tM YU'1abl•• stUlUed.

JUrth., 1t oan be ...n that all the val.s r800J'4ecl 1n

the pres.nt nud7 tall 1.11thin the DOI'III&1 range tor the

.,.01.. a8 reponed 1n 11terat..e. \oI111e Doze1 (1971)

aD4 Cottln (197') obHned alaost s1a11u values tor

m..oglobin, Dukee (1955) &lid l'lIIa~1Jaltt7 tll1. (1977)

repOrted relaUvel1 lower ........ val__ ot 11.95 aDll

8.20 H8p80t.1Vel1. 101' Value8 reo0r4e4 for tM entw.
a the thr.. lI'ou.p8 I, II uad III were tound to be

".0, '6.7 aad ".0 reepeotlye1J. DUke. (1955),

SObalm (1961) aDd »0-1 (1971) repOrted ••1'8&8 P01'

val.. ot 41.5, ~.5 and 42.0 r ••pootl,.el1 1n pige. !be
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pl.... pro\eln GOllOenUatio... recorded In the preeent

8tudJ &l"8 1n agre8lllent with the .aluee repo.rted by m08t

ot the WOI"kE1J"e (Cornel1ua aad iafteko, 196', Doxey, 1971,

BebeaUan, 1912 and l'runj1kutt7 11 AL. 1977). the pl••a

oalol_ l"e18 ot 1'.82, 12.17 aDd 1'.04 obtained tor

an'u18 1ft the three groUpll I, II and III re• ."eot.1n17

are fol.&Dd to be h1f\h8J' when 001lpared to tboa. reported b,y

CorneUua an4 lauko (196'" Ullft1 nil. (1967)1 DoJCe7.

(1971) .... SelluUan (1972) and allDoet a1ll111r to UAo..

reported bI Duke. (1955). The pl... lnorRfUl1o pbapbos: ...

oollHmr"Uone l'8Oor4ed 1n reepeot ot an'-lIle ot the

thr.. gI'OU'pIt I, II and III were shOW to be 5.~, 5.46

and 5.'9 re.p.'1'9817. DaU. (19") reported a range ot

5 to 8 lIIg par .ent tor pl-._ 1Jlor,.mo pbOaptiaowt oon­

oellVaUoa 1n pip. 011.,. 11 AL. (1961), Sebut.\an

(1972) .... m.j11tut\7 .11 AL. (1911) repOrted .......

11101""'. pboepbona .aluae ot 7.10, 6.06 and 7.70

reeneot1ft1J. OIl the otbel' baD4, ConaUua aDd "aneko

(196') "ported bighar ft1•• ot 10.94 1. pJ.p at the

... ot 6 lUI.tha. AD O'9enl1 ftal.Uon of the re.u1ta

o. _.atologioal etudl.. lDtUea'e. thet the u S-l.
under all the three d1etary treataente keep~

Dutrlt10Dal etat.- aDd loo1U81on of drl.4 \apl00a Ob1pa

1. p180e ot -ue neD at • lft.1 ot 40 per oe. 1a the



raUona of e,rowlng WId t1n1eh1ng swine doe. not exert

aQI 4e1eterlol18 effect on U. ~a1010c1ealwell be1D£

of the Oig18 ill .. IIllJOh u aU the .,al~1l for blood

ooneUt.Ulalrt8 recorded 111 Uut pnNnt 8tudy tall \iUhin

the DOral rauge for f.'1e epeal...

Caro..e ohlIraoMrlsU08

tak Oll O8l'OUIl Oilal'lSoterbtioe pre..n\od in ubl..

'54 1;0 36 aDd t.lUr staUstioal ••1781e in ubl.. ,., w
45 indioate tl.a~ tnue vere DO aign1f1ctUlt dittereDOeIl

8llloll,g the thr.e dbtary ~.a:tlllent. 1la a8 much tila ihe

...wap valUII 1n re8U'd to the dU'ferent p&r8IH\ere

etu41ed were almost e1IlJ.lar in 8ni..1e of all the thr..

gou.pe. The a.,~ yaltIM tor c!reee1llC peroelltage

witholdo head 1'8001'484 tor the o,..le In the BI'OUp8 I. II

an4 III ..... 6'.5. 6.,...... 64.' pepeotlYll1. MaD1u.

11 ... (19'76> repor1e4 81.11... "al-.. trw dreed.

per08nt~8 vit.h 41ete OOllUin.lDg .1ther lI&1.e or tapiooa

at • level of 60 per 0811\. h'obaltdNn (1977) ill bia

atudl.. with a eSml1ar d1e1.lII'1 prote18 1'.,. lIDll ~i..

tapioca .. ihe major 8«.1U1'08 of eMl''', r.pOrtM an

..,er&£;. dJ ••81»g p-.roent•• ot 70.2 tor .n1g1a elaugbtere4

at a boq ~1ght of 70 q. XWl~I1t.t7.!1al. (1977>

alec repOrted e1a11u ytal11H ot dre..iot; percent... tor
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an'male lIa1Jnalned OD dbts oOd-Sa'D« 42 per o..n
Up100B ob1pe aad slaughtered at a bocb' weight of

arouad. 50 q.

Re.ults of tne pr...at 8tUllJ showe! that dre••lae

pu'Oentap. were higher vit.h female. 'lbaD vit.h _1..,

the dilferlitDC8Il ~l~ .utietJ.oalJ..y eignJ.f1oOlD\ (.p to.05).

S1ll11ar reaul\8 were reported 12)' Dlail' aDd l\ngUtih (1965>
ADd lleo IlI1.- (1980>. Oa the other hluod, ~liBM-~

aad Jtan&pnat.baJl (1972) did AOt tJ.Dd UO' 1n!'1l.l8DCJe of ••

oa az.••e1q puo.ntage b 8,,1Jle. ZObrlaJq.u. .... (1959)

bne poiDted out that the dr••e1Dg peroeatage 18 B

.aluable 81agb we of U.e hog " ..lwa.

It OaB be ..en f'I'Oa tabl.. ,. \0 l6 tbat the oaroau

length l'eoordH 111 re.ped of ....S..l. 1Jl the t.hJtee fIZ'OuplI

I, II aDd III wr. 8111U.1II' aGd toWlid to be 16.0, 15.4 aa4

75.' .. reepeotl.e1I'. The a"" rewlte are 1Jl &6I'eement

vit.h tho.. of Man10Jra .u. all (1916) vi10 alao 00 1.114 ~

obeen. ~ 4J.:tl...noo 1Jl OVOU8 length betWHlt 8nSul.

Mlnta1ned Ctn diet. oODtain1. 81'U1e1' wals. 01' tapioca

o.b.1pe aad 8laughtere4 at a bodJ welpt ot 70 k&'.

a.-ohandran (1911) 1'4t'pOI'ted "al_ a1lIoet e1lU.lar to

tho•• obtained in tbe pr"'nt nudl'. SttbutllUl (1912)

recorded an ....r ... "alUe ot 11.0 in rige .laughter"
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at a body we1ght. O~ 70 lr«. BoblnnD (1965) obeer'\fltd a

po.1U". OO,,"hUOD be''''''D .....81 Intake lUl4 oa:rou8

leJlBth in w19. 1'he I'e.w.ta on the innUIII.o ~ au

OIl botSl 1.aI1h obklnect In tho p!'e..at duQ an 1Jl

aepiDB "Uh tho.. reJlOI'\e4 b7 Morpn 111l.. (1959).

but at ....1aJlOe with tho.o no0r4eel b7 DIo 111l.. (1980).

1'M bMlttat tllioJtne•• va. not fOlJnd to be 81gnl­

floanUy intl1l8aoed by 'faridlon e1ther In il1ettU'Y treat.­

..at. Of' 1n nz of tho 8J&1aale In l'l8 D1U1lth e.a e1lI.11...

'falUN o~ 2.2. 2.4 e.Dl1 2.5 "... obtained for the ~11~

I. II aDd III reapeoUftl1. Blat. thAtre a"'1'8&1'8 to be a

trend o~ hIp,t1er tat dOpOe1tion vh8Il .'0100& replllOM

M1IIe at a higher 1...1. !hi. 40ubt 18 re1ntoroed by

the ob8en8tlou eln lee.! tat ooat", deeoribed In the

tollowlng p&r&8ftph. MaD10ba n Il.. (1976>reoorded

OOJlll8l'aU'fe1J hip-her but ualtol"ll '9&11188 of '.54 aDd

'.44 1....I••la ea1llta1ned OIl _be aatt t.p100e bUeel

diets reepeotbe1J .. alaughteed at • bo4y wel-" ot

70 q. ....obnd"q (1917) ..epOrted &II n ....,.. ...1.

o~ 2.98 1IJlCler ••,-Ull\l' dinlll'7 reg1lle .. ueed In tM

Jl'eeent "_. While Bla1J' !i 11.. (1969) r8l)OI'ted higher

baoktat tMolman In Mal.. "'MI'e4 to tho.. 1ft t-.l...

Ilto 1.11l,.<1990> di4 not acUoe .., ian.DOe ot au

1Jl thi8 reprd.
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A. ooapll"1eon ot \h. dtet. 1n re.peGt ot tat

aoo\llulatad U'oWld the internal OI'gEI,U oleull rfteal.

\hat 1nollUlloD ot tapioca taDded to ))I'OIIIote big..

4e'P081t10fl ot td 1n ..... b..,.... quaaUUo. ot

leat tat r.oorded wi \h \be tapioo. baaed 41.... ver.

1181"k.e411 hl.gbv, though not .taU.Uoal17 el«nl.flcarat..

O_pG'M to \ho.. with cU.,. oollU1nlq .'.n.. len1.

ot 1181.., the .alaee tor \he thne cU.t, A. B an4 C

beta« 881.2, 1152.5 aDd 1~.1 I ....peoU.,.q. \ilUl.

ocaplII'lng tbe teed1ng .alae ot taplooa vith \bat .t

pS.__ ...... Oy-uP lUll 0peU (1951) obllll"M4 • INa""

....ul.UOD ot tat arOUllll the kldMJ u4 otbel' l.anal

orgau la MS-le ulatah1.11 011 taplooa bue4 41.u.

Ia .tul.1.. OD alb1no I'8t8 \0 ...... the 1nf1U8D08 .t

type ot oar'boDldl'at.. oa pnu1a UUU"UOD 'bum.. lUIIl1

Cbaa4ra (1914) 8180 obell"M4 a p"oat.r depoe1Uon .t

lat.aal tat 1a uS.,. ted on tapioca naroh CU.U.

1'be Oil 101Jlooo7..... 414 DO' rftoal ..., 1I1p1-

tio...t 41U 81thai' 4. to .-laUoa la cU.'''''

VeatMat.. or in HZ. MamolrM I1Il,. (1916) alae "pori"

e1..u.aJ' roeult.. Wh110 Sabutiu (1972) r8OO1''404 •

a1II1181' .al. ot 26.9 .. oMaine4 1n tho pre..t etull.

PS··obaa4raa (1977) roported u ........&1.. ot 30.'

wi\h uS-Ie at '1111181' 8la"WM. wllbu. fbo.
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:Dto nil- (1980) Ob881"'1.d. a pOe!u~. 1ntlueDM of .ex

oa 81......1. ar.., Blab' !1!l. (1969) rHOI"4ed oonUa­

41otOl'1 "nU••

!.be pel'Oentaae. of all the lapOrt.a' priM outll

Yb., eboul4.,lolD, .U.. aDd. .par. 1'1_, aDd. bIa ap1Det

11" bo41 wiChU, WZ"e almost eSana. "Uh all \he thr..

41.'.. !hoQlh. vend of high. puoutaeell tN' pr1ae ouU

lD temal•• tban 1n aal.. va. obeerre4 v1th &11 ~ thr••

41.'., t.he:re va .1gnifioant dlttenDO. lD thi. np:r4

oDlJ vUh neplo1i to .14. lUI4 8pU". rl'b8. matI' !11l.
( 1969) aM OU.t. and Wabletr_ (191') repOrted high..

peI'08Db... fN' all pr18. 0•• 1D t~•• thaD 18 _1...

On the other haD4,MoI'saa 111l. (1959) aa4 Sb_.PM~

aDd Renctw.tbaD (19.,,) cU4 ., obeerviaDy lDtlueaoe of

... OD tho pe1"MIlt.... ot priM ••• 11l 8w1M.

Data Oil tat oouuat. pr••8DU4 1n tabl.ee 46 110 "

olMl'll I'n8&1 that the lUe'. 414 DO' ... to 1Dtluell108

the aelUng pOlDt, 8100. \be ... 11l reepeo' ot bOth

8Uou1iaD80U11 aDd. leat tet WJ'8 .t.t1U' v1th aU \be thr..

cUe1iaI'J' ....tuN. Melting poinh reo0l"4ed in tha

pre..m 8tuq &1.. tall w1~n tbe DOI'IIa1 HIIP .~

~ue... "pOI". 1Jl 11t8l'8t... <_hard BId L008U,
"-

1969, ...1»1\14, 19" aDd ReepobU;drall, 1971). !he above

re.ult8 aleo 1ndloat. that 1;h8I'e was IIU'Jr.8d dltf......
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bet.weera eubout.aDltows and 1 / n J'eCt.u'd to ••1 t.1rtB

po.l.at. the "faltaes obta1rJe4 for tbe .W:lom.aDttoWl 1'1&\

be1ac .1gDif1oanU1 lowu whea OOlllptlral w tboH tor

led' .tat v!th all th4t tlll'M dieM. 1he .,arlaUon la the

nature of tat depeDdJ.ng upoa the looaUon la the bocI1 bu

been well enabl1ahe4. the SuboUtaneoWi t., 1Mt1Qg eon..

8Jld 110I'8 uuaturst" thall 4Hp .ta, (-.v-rd lUIId I40.U,

1969, Lbt.. 111l.. 197·41 .........14. 1975). Bod1 t.t

eyntbHle4 1na oarbob141'aM 18 harder aD4 ...8 eatQl'ate4

1D t;rptl (""_4 and 1AoeU, 1969). 8al'lq•• aIIIll

He.... (1901) .....tecl that Haperature ditt_....

"t"... auboutueo_ lUl4 1nt--.l r881ol\8 Gould ezpla11l

the 41ttv... III WUtatUl'aUora. ~ 1....... uuatvaUora

01' 8uboutaMOUll t., relaU.,8 to lateJ'Da1 uPOU 18 M1D11

due to All 1aoJo.... Ira 01810 ac14 .t the Up.... 01'

.,...10 ac14 (Llstv J.11l.. 1914).

SapOll11'l08Uon "fal. ot~ ,., vas DOt touB4 to 'be

un.." b7 .,.LaUora 1D 418'11I7 .....rat. 8Dl1 1a

looation in the bo4y In ...tIlth .. 8la1lar ",al•• were

obtained tor both 8UIloutaDeo. lUl4 led' t., viUl all Ule

tbJoe. din.,. Vea..t.. .l 81a1l8l' rlUll:. ot Yal.. 1'_

eaponlfloaUoa _bel" .. obtained In Ule pre..at .tUll,J

wa alao report" bJ IIIU\V other work... (MQ...4 aad

1Ato8U, 1969, SebuUaa. 1912, Mona-a, 1975 ..



Iodine maber o£ .tat .. £0uD4 k be In1'lWtDOed both

bJ dletary 'hI'laUOII8 .q4 bJ d1££erenoe. In tMlll" looet!on

1ft the bodl. OIl a pU'QIIa1 ot the data on lodlne filUM of

.Qbou\aneOWt tat, 1t. 18 ae.n tbat tho. the 41f£.eDO••

between <.'let8 A and II and lIe'veeD B lUld C were DOt alp­

tlout, ... .... bet•• 41e" A aD1S C vas algn1tload

(p L. 0.(5). !he higber 1041. val.. tor lIUilout.aneo.

tat ..par.d to leaf' tat oDl,y hppori the pr..loue 0.....

vation v11;h reepeot k ..lUna point. In regard to both

eW:lout.aneoWt and leat tat 10d1ne nlaba' we toWld to be

hIgh. vith ma188 baaed 41... tho. there "... _lp1tloant

41tt..... onlJ v1th reepM' to euIloutaDeoWt tat. JIIDJutr

1111.. (1966) BIllS Forbe. and HolM (1968) r.oorded higher

1ocU.ne values toz baOldat oou..ted f'I"OII an'.'. fed OIl

41et_ oonta1n11l« ma1P OOIIparecl to thoe. on other 081'881

baaed dina. 'lblt lod1ne vel•• obta1ned vtth the tapl00a

baaed dln. 1ft the pre..' .t~ ..e 81a11ar to tho..

reportecl b7 hasotumdraD (1911) tn hi_ .xperlalente ,yd•

• allll.- 41et8:r7 reg1_. A relatively hip;bar peraent...

ot 1.III8&1;,..ll,.4 fat 1n -.1.e 0IUl :eoea1bly N'oount tor the

higher toUne value. recorded toz the diet. \dtb aa1..

oompared to than vlth tapioca.
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Proa the \ablea 56 and 57 and t1pre 4, 1t oan be

He. that the 008\ of FoduoUon oaloulated per &11011"_

U.,. w1ght of the an'.8la 1Jl the ..... gro. I, II

aa4 III UIl4.. the l'eapeoUge 41et8l'1 V __81l~ A, B ...

Cl VU8 foW14 to be 88.8.20, 8.19 and 7.99 r88J'l8OU9811,

olearly In410aUdg tbat dried \apiooa ohipll OaD be

lnoluMd at a 1..81 of 40 per oeat nplaolng -.1ae vitia

--tG7 b8M1'1UI.

AD. "_all 01'1Uoal ..allaation of the 1'0.,11ta

obtalD84 1Il the preMnt at. ind1oat.. that «11'1"

tal)100a obip8 1. • au1table IlUNUtuta tor oomenUo_

oerea1 gra1nll llJI:e IIIIU•• 1Il avlne raUoae 1a u auoh ..

81a11ar 8Z'OVUl ratea, taed oOMer.lon .tt1o.laD07 ...

OU'OU. ObU'aot..1eUoa vue obta1ned vital thraa laopro­

ta1a1o rationa ooataln1uc 0, 20 aa4 40 pel' oa.' 1..81.

of drlact "-pi..a obi". In part1al OZ' oCllplata 1'8p1aoeMJn

ot ai•••



SUMMARY



AD 1m..Ugat1on vae 0UJ'1ec1 out to ...... the .tteou

of lItopro'.1a1o nUod eontalD1ns drl.d "plOOG ohine 1n

perUal or ooapleu r.plao.....t of Mi... on growth IUl4

oU'OUo ohanOterioU" 111 hiJIe. tightee. Lerp Wh1,.

YOl'keb1r. ",lInUns pip veri d1'flUd in\o three gnupe

(Clroup I. II aD4 III) ot 81a ••t-l0 eaoh .. QIlitoral7 ••

poadbl. 111 resart \0 Utter. 8ft. lIP eIl4 velght IUI4 were

aUo"" to the d1e1a17 w....,. A. B aDd. C ",lth O. 20

aa4 40 per oen l..,elo reopeou"'1J of tapiooa cth1pe 1Ja

perUal or ..-pl•• r.pl8O..... of al... AU the &D1u10

",er. alllta1lle4 OIl tho napeoU.,. 41.M ",Uh 18 per oent.

toW pI'OteJA up to u ...... 11'f. velght ot 20 q. ",1th

16 pel' oeat protelll 'lIP \0 50 Ira aM ",1th 14 per e....

prot.la. Ull thq aUalll8d • boQ ve1ght of aroUllC1 70 q.

ReoOl'd. of c1a.U.~ t.... 11l'ak. aM tor'nlghU1 boty

",.lght. aD4 boty ......-.at...... allltalne4 thI'ougbo\R

the perlod of aper1ll-n. fovarc1e the end of the oeoond

phaoe of the .xper1ae.... • d1geoUOIl trial ",.. oarrie. o\lt

to tll'.lc1 out the c11geeUbU1ty 0..1£101811'0 01 IlI1w1••te

111 the thr.. RUO_. Two ul.o aIlc1 two terAal...ach t1wa

all the three .xper1lllental 1I'O'lIptI vere .1a.t._e4 vhea

they attaIned the body veight of 70 q tor gatheri. dab
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OD 081'0&8. obaraot...eU... Bepre..ntatl'f. _1'1••

tna eullo\l\aDHwJ aDd leaf f'a' wre oolleat.d t_ the

dnel'll1D8Uon of' tat oo_teau. ADBlye1e of' blood

oo..tU,*"e .. slea ovr1e4 out '0 ...... \he D1ltrl­

Uollll1 etat. of' the aah..l ••

AnS·ale \8lder all the~ d1.ta17 toreataente

gaJ.De4 wight .Ueraot.Lq aDd a' .11111ar rat••

thl'Ougboa' the 00Ul''' 01' the .zperllleat. the O'fuall

......... dally ga.tD8 be1. ~.9. )68.0 alii 380.2 • f_

the tbra poupe. I. II lUld III rUJl8OU'fe17. '1'he

thr.. 41.'. Vft8 of .Wl8.'&' palatability aDd the tote1

f'004 1D'" ot the aoJu]. vue e1II11..... the ........

'falun belnc 21'''. 212.0 aad 201.' k8 t_ the thr..

di.tal'7 trnt.lleaU A. 13 aDd Cl re.peoU'fel7. 1'he tt.ae

t .... br the anS.al. in thw ,hr•• gI'Ol1'\?8 to .tta1D

70 11:8 boQ .....lp' vu al.. f'ound to be .1ular. 'l'he

data OD boQ "lIUl'emeat. ln41o.ted that plD8 11l llo4J

.........U took pleo. parallel to plu ln llo4J wight••

Ae r.garcIa teed 00 100 .mol.DD7. tlwr. were ..

e1gn1tloant dU'f' e MOD« the three 41et&r7 toreato-

meata. tlw 'fal.. being ,.59. ,.62 IUI4 '.57 re.peot1'fely

for the thr.. groqpe I. II aad III. Re.ults of dlgeat10D

eX'pU'lIlellt. ladloate4 that there wn DO s1gn1tloaat

d1ttererao•• 11l 41g..Ub1l1ty ooef1'101eat. ot Qat...1...



106

1. the thr.. ratione .~.t1q that dried tap100a

ohi,. WI! ...tt101e.U1 \A1Ueed .. ad•• b7 gl'owlaa

aAd tlas.hing evine. The oaloulated TN ...alueo of the

tbr•• 41.'e A. B aa4 C were touM to b. 77.0. 74.9 aDd

79.4 r.epeotl"'e1J.

heulte of ba..wlogical et1l41. Indloated \hat

t1Ilt blood Gonet!tueate ...1... ..'Blobin. plloked oell

...01_. pl_.. pl'ota1ll. p1&_ 08101_ 8D4 1aorgrm!o

pbo.~ 1...1. reoorde« tor the a.'-lo 1n aU the

thr.e groupe were vith1n the DorII&1 J"atIg. v1\bO\A aD1

.1gnifloaat dUtenao. betwea the di.ta ID41oat1ne \hat

t.he -as..,. IIa1Dta1MI ao..-l Il\lU'tUoDal .tatue aacl

lnol.ton of dried tap100a oh1pe up to 40 per oeM 1a

plao. ot mal•• 414 DOt lxut IUIJ «el.terloue etfeot o.

tbe pb;y8tolog10al w11 b.lng of the aalmal••

Data on O8I'oau ohaI'aoter1et.10. ln41oate4 that

tbar. wre DO .1gn1ftoaat 41fter..e. .-ong tho thr..

d1.tar7 veatllleDt. 1n reaard t.o tbe 41fter••' panaoter•

• tudl.«. '!'be ....erage value. tor 1Jr•••1DB peroent...

v1thout hea4 tor the -.t"Al. tn the tbat.e gl'ollp8 I. II

aDd III were 81111181' and found to be 6'.5. 6'.4 aal

64.' r.epeoU....17. .Dre.une pU'O.ntSBU wr. lt1gntt1oantl7

higher 1. temal.. thaD 1n mal... The 0...... 1eDBtb
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reoorde4 ill r ••pect' Of aalal. ill the thr.. groupe

I. II aDC1 III WH 8hOVIl to be 76.0, 75.4 aIld 75.'

r"!lHU"el1. blol\lltlon ot taJ)looa ohipe at hip.her 1..,.1.

t~ to prOllOt. «rea'" tat 4.pOeUloD 1n the bo47.

The IWVag. quantiU•• ot leaf tat reoorded wUh '\ap100a

ba." 41.'. wer& 1Il8I'Jrlt41)' hlP'hel'. thoUjJh DOt .1gn1.fioaat.

tbe value• .for the thIt•• 41.W A. B aDd C being 881.2,

, 152.5 aM "38.7 "r&.,.U1'817. Baoktat th1om...

aleo retleot" • 81111181' veJlll. but 1••• 0108.1'17. the

nerage -..&1•• t.. tu ..... I, II aDd III belng "'.

2.4 aad 2.' r ••peoti-"el1. !he ..\8 Oil 10.lD-e7. ar•• 41e!

DO' 1'..,.111 8IQ' .1gn1tioaat 41tt..... .1ther due to

-..arbUoD 11l 41etarJ V ....llt. ar 11l .... The ....race

,,81ue. tar tM tbHe grOUp8 I, II aDC1 III were tOUll4 to

b. ~.64. 25.49 lID4 2'.61 • rdpeoUn17. The peroent~

ot tLU the ll1portlU'ft priM oui. "b•• ahou1.d_, 1011l.

814. and 8)11II'8 rille aIlII baa vera alIlOat .'_UBI' with all

tu thr•• 41eU. bUSh a tI'ft4 of higher poro.nta,re.

tor pr1lDe outa 11l femal.. thaD in aal.. we ob.......d.

there we 81gn1floaat 41ffer... ollly with 1'••peot to aid.

aDd epare rib••

The dl.t. did Dot .... to influenoa melting po!Dt

.1no. the 8IllI. In r ••peot ot both euboutenaoUII and leaf

tat were eJ.a1ler wUh all the thr.. 41.tary Veatlaeat.
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aDd wre VUhiA the IlO1"IIlIl I'aDRe 1'01" the 8pe01ea.

There \ld a1gnJ.t1oallt 41ft.... bet.. aQbctutauOUll

aDd IMt tat in regard to M1UIIB p01a'. the valUM

obta1D414 tw 8uMllt...n. tat belli&' 1oWIII' \baa \ho..

tor 1eat fat. lnd10stine the I'I'Ht• .-tUZ'ation of

al1COabDeoua tat ooapN'ec1 W leat fa'. SapOll11'loaUOD

n1... of bo4¥ fa' vue also.' elan.. v!'lh all t.he

'!!He dJ..ttU'1 treat.... lra I"qard to both auMutaDeowt

aDd leaf tat. Iod1ne __ of tat .,.. lDtl..DCStl4 both

by d1etllZ'1 Ya1'1at.1o_ ... bJ d1tt....DCJU ill the looaUOD

1ft the bodJ. With ".pee' to both .ubou.MDeou RDd leat'

fat. iodlne Il1DbeI" we ahoVll to be hJ.1l:'hft' vlth mats.

baa.d diet. though there we a1p1tloat 41freretlOe or&11

1a reBaI'd '0 lNbollt__ tat,

The 008\ of J)Z'oduoUon I\1'l'b_ at per Jt110grM lb.

we1ght of amule ira the 1l'OU'p8 I, Il a.nd III wre found

to be H8,8.20. S.19 and 7,99 "8~tl.elJ.

In the 11ght. of' the abo.e f1DlU.q.. 1 t o~n be

oonolud8d that \apiooa ohlptt call replao. oereal ~;;ralne

11k. mal.. 111> to a 1..,.1 of 40 per "At. 1n lJWlne utio_.

J)Z'exlUOJ.aa .1Il1l.ar wight au_ v1th equal t ••d etf'lo1eD07

aM. vlthout oa\¥l1Dg aav pbyalo1ogloal ~:tuDoUon 1n

anSma.le. .F1lrthe1'. at OUI'I'eIR lIIlIl'ket. prl0M, lDCSlt.l1illol.1
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