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I

' . i;
iJouifery .Induaitiiy haa firmly ©stal^lehed a© a. rsart oS'!

the agricultWQl prodtwtlon in our coimtry and contribute®

' to the national incsome in th^ forra oS meat and ^gga» The ''
;i

jTiGGd for high ^lity aniraal protein in htxnsn diets has b^en

©{tljJiaaisetl hy nutritioniote« Broiler larocSuetion# which %m9

ftildiortQ a oi^elinti activity -to ccsraE^roial egg farming# i0.

gradually bccoftting aa an altogetJior indepef^ont buainees

thorelsy contributing towards billing protein gap* Poultry

unlDce other dcatestic livestock# are dependent ontirely on

concentrate foods for prodiaetion# Poultry rrjeat can fe»G pr^
!,

auced more cheaply and quiclily than any other tcnaer raeatj

sins® the effiaienay of f^oultry in eomrerting aonoontrate]
£«€5Ss into meat i^ rather higltf *^>6 availability of cfitsap

Seed ingre^lcntQ for irxjorporation in concentrate feeds i^
theregos:^ an easential pre-requisitc for eccaiomio poultry;

^rociucticm#
• i

Ttie profit in poultry Keeping deponas mainly on a faj«sur-
I I

ablQ rclation^p between tlie production cost involv?jd and

the itK:oRi0 derivea# the m>Bt in^rtant factor Imiw the avail-
•I ^ I

I ability ana cost of the feed# ThB feed cost oampri©Go &0', to

70 por cent of total production costa» nequirerncnt o£ protein#

the •major nutrient of poultry ration Is not by incor|x>rat^ng
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i^drlous ifcGd stxaffs o£ both aatraal origin# \.Thfi

prioe factor ®nd avdllAbillty c£ thcs# conventional stsurc^s

place a limi.tati<^ on the proportion of tJiesa widely used ,
ii

ingredients^ itie Mortage of htiman food in India has ^ntthar

created a situatioii t^or^in# the poultry have to ecsrt^ate i
ii

with human iaeings for the utillsstion of conventicsial

IJJce ^ains end their foy-pro6uct8« It has thus l;)eecx!!ie

rative to find suiteSal© alternate sources of feed IngircdlGnts

for poultry feeding without aaveracly a^fectirsg thBSx health,

livabillty# production and msmomioB of poultry raieJ.ng there-
•' ii

&y sparing htje-iian foods as inuch as p3asible* !

Iiarfa quantities of agricultural isnd induatrial lyy^paro-
|i

ducts *ihich are either unsuitable or not required £or Iiuraan

consumption ara available In our country and the poultry |,
ii

nutritionists hav© recently taOien up the task of forrnwlating
I

econofi^c; ana ©££iciGnt poultry rations by utiliolnQ i&hcset>

fvxtenaiv© investigations on the feeding value of unconvon--

tional feeds, agricultural mstes ana inaustrial by*produqte

available in our country have been sponsored by the

CotiRCil of Agricultural f^eGaorcht f^any such Ingr^ionte \
!

have beGfj sho^^ to be suitable as protein s-opplenicnts thsit

can replace groian^ut coike ,|>artly or completely. ftiiSBO |3t^

aucta are not imifortaly available in all parts of tlia country



and hence are used on a regional basis ^^;hGre they could be

procured In stsbstantial quantdties. Rubber seed maal (RSM),

31 agricultural ir^-product is regarded as a premising good

protein supplenent for livestock and poultry.

India occupies the sixth position in the world in Rubber

Plantation with an area of 2*24 laJch hectares of rubber cul--

tivation/ of whic^i about 93 per cent is concentrated in

Kerala (Anon, 1973)» The rubber seeds resembling very much

as those o£ castor have a high content o£ semi-drying oil

which is used in paint and soap industry and the press cake

left over is potential source of high protein food

ihavM et al.l967), Ihe availability of riibber seeds in

this state is estimated to be 1.8 lakh tonnes per year

(Anon, 1965-66). The cost of rubber seeds in Kerala was cal

culated at Rs 200/^ per tonne (Varghese, 1972).

Preliminary studies carried out have shown that riibber

seed meal can be safely incorporated in the rations of large

animals (Anon, 1930; Macilwaine, 1931; Dawson and Messenger,

1932; Morrison, 1957; Hyderali, 1970; George, 1970 and

Viswanathan, 1977). There are only few reports from Ceylon

and Malaysia about the feeding value of RSM in poultry
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ratl&na, (Buvanendran and Siriwafi'dGne, 1970y Rajagtana

and i:>'ettimuny, 1973 and Slrlwartlene and iJiigara* 1972),

But TO vjork seems to have i>een carried out on the utilisa

tion of RSM in broiler diets in India*

ConQldorir^ tJie fact that Kerala Is one ef the Im

portant states in p6«ltry prodiictioiii in Intlia and that the

rubbsr sssid meal is locally available# tho raresent atudy

was underta^sen to ei^q^lore the possibility of utilisation

of RSM a® a protein suppltsruisnt its placa of groiiiKinut caJta

in broiler rations*





HEVtEVJ OP LrTERAll3HB

ThQ tofcaX Gost of robber seed oil cako pro^Sucod an*

oually in Kerala wao arouni3 Es 1»4 croro of vtilch cxiot

qS cake aloriQ accounted for Ta 48«9 lakhs <Varg1iesG# 1972)# It

was ftarthor reported by him that tho cost of rubber Dssd vjould

be R3 2D0/-» par tonne and that on® tonne of SQcds coijild col-

lectecl from four hsctarss o£ land under nibter cultivaticjn#

Decorticated rubber seed oalse was comparable in nutri

tive value and digeatibility v;ith lineced eaJccj ancl cliscorfeica-

ted cotton seecS calto ami could be readily usqcH as a feeding

«5tta£f £or livcstocl^ (Anon# 1919) •

Early VK>rkcr3 in Malaya reports^ that tho n^jbor &2e6

cako rnay not be ugg^uI as cattlc fscd (Anoo# 1929). Conver

sely, Ellet ©t ^*<1930) reported that rubber scecl rn©al vjae

an efficient rrsediuni-protein-concentrate for frdlch cowg and

was clooely ccsnBsarabli^ with linsood masl for milk pro-auation.»

FurtliGr# flcsDe C1930) citing ei-roerimcnto c^auatcd at

the Virginia PDlytechnie Institute and at Virginia Agricultu

ral P&;p«ritr»r5ttii station with rulober seed raeal and liifioc2ed xvml

in OQym concluded thst n&ber soeel meal was better foisr gr:cK?tJii

QivJ adlh produetiors.



tMlmon and Messenger (1932) suggestea the us© of n^Amv
I

ineal as a possible cattle feed stii|^l<iTn0nt» But S^in

C19S2) opined that lanleoo a laseg© part of its oil wi extra-
: ; • • I

qtecl# nJi^r eeed esHe is not likely to a suit«^3le

cattle feed#

r4orrl9on (1957) opined tliat nibbcsr oeea ineal was rsot

smich palatable l«At gave results comparable to that dbtaiiiefa
with linseeti raeed when £«d to milk cenm and fattening cattle

along with other feeds at a rat® o£ S Iba per anin^l*

Bhushan (1953) elalmed that rubber 8«e<3 meal %/as
i'

of tSa^ CK>9t aigestible ^nconfcrated cattle food ? avitilable

andl that smoll of isruasic Qci«3 present was tmlikely

to cause any ill-effeot to livestock*
I

Recently# Kh© Seng and Chla Song Kun (1977) cxm^

patix^ nutritive valuea o£ rubber seed nwal and otiier oil

s«er3 nrealil'eoneliJsSGa that rul:52er aeea m&l couia he a good
'I

substitute £or other seed mcaia in the diets of liveabo^*
I

Gort«r (1912) ooncluaea that rubber seca kernel oonti^

Ined a cyanogsnatic glucoside - a comix>und %«iich decor^saa

as a result of enssymo action yiaiaing hytSrocyanie lacid aa

one oS the ^oauets#



E5c|>eri!nents v?lth niibber eeea meal ahawecl no s^ponin
or aUcalaid was present and the meal was irmrlcet ml In U«K#

...... . ii

for las© as cattlo feed <Anon# 1929 )♦
• ...... . .

I

®rea«ri^ (1931) Sported tho hydroeyafilc acid content
Ii

of Havea seea products as 0«02 per cent. 'I

it ^8 siiggeoted that the use of rubS^r »eed eak© jas

animal feed may he uriwifie tsecause o£ tHe possible 'poiadning
,1

fran prussic acid C^non# 19^)« ij
i

'£ha conflicting roixjrts about the presenc® of cyatiogGne-
•I

tic 9i\»osidNt in rubfcffir ceea rneal might be diiapt to envircariorw

tal aifferences tin<3er t^ich the plants were tJirown, 1^4®

«viadnt from findings of George (1!>32) ifopor*
I,

t®a that hydrocyanic acid CQnt<3nt of r«£^r o«cd meal yarisd

and decreased rapidly during »torage#
l|

!i

lm\x» C1S67) estiniatea tho cyanide oontcnt of
i'

rubber fi««aa a« 200 mg/lOD g of freah seed©, i
I

f I

the chemical coKipooitidn of rubber seed ao wll as

rubber s«e^ meal hae feeen reported by many i^rkors. i|ie

valuea reports fcy various authors are sunfcsarized in Tbblc 1.
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Tabl® 1« Ghefafcal cocaposltion o£ rubber seed ?aeal as reported by di£fci^nfc
mthora (pereeatage)

su
Mo« Aiitlior Product C.P. E.S«, C.F.• W.F.E.

Total C»l-
Clara

Phoip*
boru*

1. Slqueira 9t aim(1955) Rul^r
a«ed «• 17,8 45-0 4.3 -'m

2i ll»Jag\iru and
Vohra (1975) «# 91.« 17.5 4.5 34.9 2.6

3i •Morriftoa' C1^S7) Riitsfoer
seed !neai91«l 23.8 9.2 10.0 37.6 •*

4» ^ istl. (l964> *»• 48.73 16.75 26.42 35.69 19.13 2.01 0.43 0.86

S« Buvanendran and
Siriwaraeisc (1970) •*# S9.63 23.62 10.93 9.86 39.33 5.89

-
-

6, fiiriwardene and?
llugara (1972) *9 89.73 28.6S 3.80 10.83 40.03 6.39 • -

7» orok and Bo%?l«inai (1974) .0* 9i.l 18.3 43.3 3,8 27.5 3.1 •

8« Rajagisru ancl Vohr«(1975) ,» aa.sa 30.0 11.4 4*6 4«8
-- -

9. I^ltliavally (1977) *0 93.90 26.59 17.56 3.80 45.55 6i»50 0.35 0.62

lo. cmg anB Yeong (1977) 0* 96.0 2S.1 11.6 15.4 - 4*6 0.3 0.62

11• Toh Khe Seng fif
Chla SDiig KSin (1977)

»# 94.11 26.7 9.20 12.30
to to

14.10 17.60

0.09
to

Q.11

0.29
to

0.46

(S3
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!l

Sfc\jaiQs on tfia itjetaboliaabl^ smrgy mluem of sr^ber
I V

•«ea raeal c«irrl«(3 out by siriward«n© and migara: (1972),

ihe mean imstc^lisable energy content was £oun^ to telp
1703 Keel per 3€g of ruliber seed meal.

I

i\5h mw Seng and Chia scmgKun (1977) r<2port€!^ the
I'

raitalxjllawble energy of rubber escrj mmt as 25SO Kcal/Jtg#
'I

Th« geosB enertgy of rtjQisber 8«ed fneal was calculated
1,

at 6.5 Kc&l/g (Grolc aria Bowland# 1974). i;
|i

oiuy«nl £t 1^.(1976) reported the gross energy bf

aytociaved raw rufclser e«ea a® 6#99 and 7*11 Kcal/g
!'

re«peetl%«ly ^.that of defatted rtibber seed TOal

Kcal/g« they aleo reported pie metalsoilzable mmcgi^

<Kcal/g) qS r^i^l3^ seed (raw) as 4*96 + 0«294, iiwhole
!

rubiaer (autoclavea) aa 4.53 + «si^ defatted rimer

aeed meal e« 2»46 * 0*37. ;;

Rubber seed lutmela ccsntainecS 450 jbg of TTiteinliiai.

2500 ;Ug o£ total lUcotAnle acid aria 2S0 jbg of carot^

per loo g (siqueira ^ 1955).
ij

ITie amiiio acid corsi>osltlon of aecortlfiate<3 ruMiier

0€&d was worked out by niariy ^i^orkers, a-nlno acid csotktent
;i

ranged a« follows! I^aleueine 3»8«»4«2<, tituairje 6»7«7*1#

Lyslne 3(|5«S*4# Phenylo-alanlne 3*8-4.8^ i^roaine 2«d-2*8,
Cyatine 1»4^2*9, ftethlonlnia 0«'7~1»4« tftre^nlne 2.8«»3#8#
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'Tryptophan Hletldlne 2.2-3« Valin« 6,4^, Manin®

4#9# MroinlR® 9#4 «nd Oiycina 4«4 jng/lOD g of prot^iu

etlvely* (24iiw at §1^1967# orok and Bowlana, 1974 ma Rajaguiru
i'

and Vbhra# 1975),
' ' . <1

I;

Siquttira shcjwsa that when rats wer© fed a
'i

<35.et containing 52 par cent aeSattea meal# th<iy lost weight.

But tJhen the mt^tted meal 'mm h6at««l at 100 to 105*'C for 2

hours ana fed at a level off So per cent of tlio diet# rats

acaepted the food but '^ight gain© wera poor* • 'i
•i

Do^htfllacS# mature* over-dried# milleia rubber «€ieda mte

found to Ise a gao^ source of protein of high biolcsgical yalus©

for albino rat« ev«n vSien fed at a Isval of 29^6 per cent

(sankunny «t si;. 1964)*

at al«(1967) carried out feeding trial# wi th r?!ibbsr

seed protein in rats» *l'he protein efficicncy ratios •>«ie fpurnfl to

be 2,3 vji^ch compared well vith that of saeein C2#5K Th^y also

miggestea that the high level of lyaine and tryptoj^an W(puld

maH« it a good ccKi^nion protein for maise* However, ^\k irwith-
i'

ionine csontcnt oE the protein lc««?» Hic food intake oS rate

receiving 10 2»0 per cent rute^r ®eet3 protein was almbst tho

seem as that of casein £e<Ll control# 'i

Orok ana Bov?lana (1974) reportea tha tiae of Kigierian para

rtfclber seed mcsal es on energy an^a protein source for rats fed
li

aoyabean and peanut rrwal gMi^lefncnted <3iets» %c? result# ,of

their stuay indieated that levels of 7 to 12 per cent
'I
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' ' i|

V * ll

meai £m^ itnsh or RUtoelav«d aecorticatied rubber seeds

could h9 utiliated efficiently 1ft «ither aoyaJ3«an wjeal or p«.>»
li

mt m«al supisdemtiatod <3iet«*

N^r (1969) condueteci attsdlea on the toyi.e •ffecta ;0S
* M

f«edlno £ev in^Mgenous matsrials to i^ultry includlssg ru^r

g«ea and rubber m&A Gak« in 4-8 we^-»^Xd mit& hB0)io]tn chiCH©

rcpi-aclng groundnut cake corapi«tely in t!^e ration* i^ubbdr »Q«d
^eh had fceen ptorod for 6 months laefor® and fed at' 20' per

ll

cant 3L«v«l did not pro<3uc« any adveraw effect. Ktiliieir seed caJce

fed at 20 per cmt level for &; period o€ 12 \mck9 wat fote to

bo benoficiel. It mo eoncluded that nibb©r wed ceOce could be

ueed as a prctoin suirolenient in the diets of e^c^type chickena*
M

An investigation carried out in the Departecnt of r^alUY
i'

Soisnee of the Kerala fjgricultural yniversity on the feeding
vsltie of rubber seed mesl for laying hens at levels 'Of o^i 10#

15 and 20 per cent partially replacing groundnut celt® det^nstra-
'i

ted that rulAjer seed meal as a protein concentrate in layer cliat
I't

could fee used upto IS per cent level (Marltheviklly# 1977 )•

©uvsnendran m6 SiriwairdGn© C1970) studied the offcats of

.geeding ndDJser seed meal to poultry. Results of their etxhy
|i

ahowed that broilers fed IS to 20 per cent nibber seed mekl re-
||

fkl^Qing coconut celse gained fijore ^ight than those fed 10 per

cent and the control# "They concluded that ruifcber sued nwai was
a useful substitute for coconut meal in broiler ration upto

20 per cent, it was further observed that incorporation of
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I ruCbber seed lii Isyer <31ots5 upto 25 per cent di<3 not alg-*
nifieanrfely sf£«cii production# e^g weight and fcied ©^£'101-

ency ^len cosf^sreS to rations containing similar lovela- ;,of

coconut maal# ^ae %3orker«i also reisorte^ that ^sven-fchoy^h rul±^or

eeea mml had a relatively crude .protein oorttent than co*^

conut mtal th« tjssential art^dLno add compoidtlon o£ those tv®

feed «tii£f» very close reeenhlmc&m

Rajagtiru anti t«»ttimuifiy (1971) mtk^ with foiir levels of
3R:riSii©r »ae<3 nMal (RSM) as a protein supplatient in broiler and

gjctiwer rations with two animal protein sources* It iraa pbaarvad

that gro'wth of broll«r« wa# depreesea m the rybberi' eaed

meal content of rations incr«aa«d above 10 per cent lev©!*

;! f%ea Intake i«a» el«o reduoad aH the Rm content increased eSome

30 per cent levsl in a meat tneal based ration* 'Howrveri

1 £ieh meal C6S per cent protein) i»a« used as the eo^irce b£ anioal

• I protein instead of meat sneal <S5 per cent protein) with adtied

faethlonlne the growth reapona© ln^sroved upto 20 per ccnt level

off RSM In the dlet» It va» concludoKS that rubber seed it^al could

be ueed satia£actorily upto 10 per cent leva! In bj'oiler rations

with tiwat meal and adaed tnethionine and upto 2o per cent Ifsvcsl
ji

with fish meal aa animal jsrotein aource* In the cfuse of
•' i

growing puliete they observed that RSM could be uscsd upto 40

per cent with raeat ffieal In rations from 3«>6 rrenths of ago* it

%^a• aleo indicated that chickens could overeo??ie thci adverse

effects caused 23^ higher levels of rubbei^ seed rneait (40 per

cent) as they niature and could maintain norroal body

weight and psrfocmance#
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niat3?itiv« iriilue of rtibbe-r ceed meal wa»

In |>oaltr/ «!!i«ta T&y Rajaguru and Vohra (1975 )♦ SovetJ weelc-oXi3

Cornish cross broilers wer« diets ccMitainit^ 10# 20#. 30

40 |s«r cent rut^r a«««3- moaX for 7 ve@1c«* , ^ si^jnificant

a«pr0«»iori in oroi#«i of broiler# »«i9 observed- m»n t!>e aict-

arF levsls of rubber raeal 2S per cent or alDov®^ It
ii

was al»o observed that incorporation of RSM at 10 p«ir c^nt

leval eg<si product!^ an<3 aiieil ^Siic>sfse«fi

in 12 oia pullet# u|ato on# y«ftr o£ egg proataotion#

ong and t^tong <1977) tried rubter seea meal in isroilejp

ai«t» at l«vels of O, S, 10* 15# 1CI20 awS 25 pet cent. Ho

significant difforcnes. in performance waa noticed among

bir<3s imtSer the dietars^ tr«atn?ents* ChitsJtens" OMim3n4.ri®

vim 2S per cent nm utilitsed the £ee.d aa efficiently m$

those in the contml group* Th© amount o£ viaeeraJ fat

tended to ^decrease in chideens consuming Mo^^r araaunta of

niSbber seed raeel#



MID



Am pmmom

)

A faedlng txiaJl of 10 weeJ?s duration with two huntlred,

oid eorsmfeiel iiaroilor aMcko was earriad mxt to

evaluate the nutritive value of riibber eeed sxieal (Ksn)
i

for feroll«ra»

i

The ehiclm wer^ wisig batfided# weighed csid randomly

allotted to eigfht groups of twenty £iv® ehicJss eawaJii* Tmd

groi:^3 formed one dietery treatmcmt and iowr diotcary treot-

mnts ^re «inploy«a. Th©- Qhicks mre houasd in the four tiers

of a battery bro<^r separated in the taiddlo, thus mciklw

eight qorr^jartments. At tho end of three wssks brocxSing,#

the oMeKe in each replicate group war© tran^erre^i to
I

eight idantical floor pens# allotment of cjroi;^ to

different ti^rs in the battei^ and to the pens were fnadte at

random,

{Rubber seed meal was procured from »Kaniirapally

Ruibfc«r seed processing and Oil oKtraeting (worHahop)"#

Kerala# for inoosporatlon in the diets# The ehemical csom-

podition and hydroes'®ttlc aesid (HCN) content of nsi>? were
are

determined 1970) and set out in Table 2*
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Tijble 2# Chemicai qot^posltion of nabbei- iwed laeal

mitricnt Per cont

my matter m*2

Crude protain 23»9

Ether axtract 13»3

crade fibre 4*6

52*8

Total ash 5*4

Aei<3 in^uble aiih 0.03

Caleium 0,49

j%ioai^r«iB O«09

ll^aroc^anie aei<3 im ?!) a*2

Iftie ftxiKirlm^ntal ateta (.-(Tabl# 3) M«ro eoRiputed a<s*

cording to tsi (1977) ««d were an^^sea for proxiimte

posltlm (A*O*h»c»0 1970) (Table 45# Diet I iorme6 the

control# i^hlle <3i€t8 II# III IV contained IS# 20 rnid
•1

30 per oenfe of rtlbber meal re^ctiv®ly» Broiler

staler di«ts mre upto •ev«n waeka oi age and ther^

after laroiler finisher aiots were given#
i

Iti© data on the prosdmat© composition of t-» sotii' of

dyiats# viz# atoiFter an^' finisihep (Table 4) inaicat««5 th^t

the ai<3ts wore almost laentical in nutrient make ntp antj

war#. as par' standards* Ho\v«ver# acid insolqbla aeh ^in



• ie

fill the dlete wera slightly higher. All the ©tartcsr diets

had comparatively higher fat contents*

F«e<3 water were provided ^ libitum throughout

the exi^erirrjental gseriods* Starx^arcl managerrKjntal practices

were follovjed during the entir« psrlod of study,
I

Xnclividual foirds verd weighed wecJkly and weekly feed

consuT^tlon per group recorded and from this thi? feed
i'

efficiency was calculated# 1?% trial wao run for 10 Ticshs

at the cloae of which final bo{^ v/eights t#ere reeordeti.

In the course of the e^5?arlmQftt fm.? birde: nfinlfcotcd

symptoms of leg disorders* P%>rtallty and incidence of

leg disorders were recorded. '
1'

six birdfl from each treatsnent v/ere randomly selected

and subjected to alaujjhter studies at the end of the cj^ri-
ment. Ihese birds were fasted for jsix hoiure prior to alaugh-

I

ter, T.^ter tas provided ad libitum during the fasting i^riod.

The birde vere sacrificed, dressed and ©viscerated accorclirig

to procedures laid by Kilpatriclc and Pond <1960 )• Drooaed^

evisscerated and veai3y-»tO'<xtcik yields were recorded#

Data pertaining to feed efficiency# body t-;eight gains

at 10 week® and carcase yields were subjected to statistical

analysis (Snedscor and cochran# 1967)*



Table 3. Ooi?5X)sltion o£ expGrimcntal dieto

Drollor starter Broiler Finisher
Ingredient9
Rart«/100 ka I II III IV t II III w

Oroyndnut cake 33 27 25 21 24 13 16 12

Gingeily oil calte S 5 s 5 S 5 5 S

Yellov/ maiasG 35 30 27 20 45 4D 39 32

^Rubber- seed raeal 15 20 30 — , 15 20 30

nice bran 13 7 ; 6 5 13 7 5 4

I3lnsQitGd ^ied £leli 10 10 10 lo 10 10 • lO • 10

fat 2 4 5 7 1 3 3 ^ 5

riinerol tnixture »
(Pcwiitr3?min) 2 2 • 2 ' 2 • _2 2 2

%>tal 100 100 100 100 100 lao 100 100

Metabolisoble energy
(K caleAg)
(calculated) 3000 3010 3010 2^ 2990 2990 2970 2960

Added per 100 of diet*
VitabXend^ a,B2& S>3 25 g
Bi£uran3' 50 g
Ccmtson salt S«X> g

25 g
SO g

SOO g

25 a
SO g

500 g

25 g
SO 0'

SOO a

25 g 25 g
-So g So -g

SOD g SOO g

25 g
SO g

SOO g

25 q
SO g

SOO g

Im ©ooltrsraln (JSrieo# J^gro-Vet I'oa?iotrie.s Pvt.IA,d»')» tfjQ ralnsr&l mixture aontalned'
3^5 molstiire* 32E calcim, pha^Trxxcnn^ Oi»2l7^ manganese^ O.Ols; Iodine,
0#26f5 7.lnc, 0»03yS Fluorine# 100 ppm copper and looo ppra iron.

2m Vitabl©n3 Ag -Bg and- {Ol«£o If^ratori.»s lAd-) sofStaiRsa -40,00© of
vitamin 25 rag of Vita'nin B2 and 6000 I*U« of Vitamin D3 pear g respoctively^

•3* ;Bi£uran (anithjiainc an:} Prcnchj-' Ltd.) contained
---VeterinQry-fJitroSurazone D.Vct, e»2$':?

•^/otorinary Purazollclonc B.X'Gt, c.,3#6;:' -^/W*



Table 4. Prpxitnate cocT^oition o£ the diets iDasdo)
(percentage)

BrollGr starter

mtrieat
III

Broiler'Finisher
• iwiimiiiMtiB—>ni-n—' i ' "' •'••••••

I II III W

ijrj 'matter 92.9 94.2 •92,«-3 91.9 94.7 95.0 95p9 91.1

Crucle protein 22.e0 22.1 22.6 21.9 19.9 20.0 19.8 2Q.7

l^her Extract 8..2 11.6 12.4 14.2 S.9 8»0 8.6 9.7

Crude £ifor® 5.6 4c»9 4.9 4.1 4,2 3.9 3.9 4.2

KoTWi, 49,. 9 42«9 39.6 33.2 52.0 49.6 53.4 45.0

'Total asli 13.4 12,7 12.0 12.S 12.7 11.9 10.2 11.5

J«2id irjsoltible ash 6.2 6.8 6.7 6.2 7.8 ,5.8 5^3 4.9

m
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!,

Feea coGSiQri>tion '

tt oauld be «€cn from Table 8 that, the total £m6

coDfiun^d till lo weeka oB wer® 4«56# 3#92# 3*46^ and ;3»42

leg pSiipectlvel]^ £of the dietatry treatsenta I to XV»

sasficiei'ioy coosuimia/boay- weight gali:!©) :,

i^m overall ffnad effiolotic^ Is |>re»etitedl in Tal.')l«

itie 9tiiti9tlcal analysis of t3ie data 1® e«t ©ut In Table 0.

it ira® ofeiserved that tr«a^t®f)t t slicEMod the bast «££:±cli^iicy

en'a trsatTODnt IV the Isost* Itie diff erenoes in fsiesn ^^oecl e£«

flcieiw dietarsf' treatments ymt@ atatiotically

significant <£><^0.05)* ilgwever# tm aifferenee b^tweoB.

treatments II an^ III vae not statldtlcally signifiiaanti^
ii

G&e&ms« yiel^ and' lo'giiett

The elauohter data pertolrilng to the replicates of ,<3i£-

forent dlGtary treafcrnafit® are preseittecl in Tafele 10 one? tlie

etstletieal etisl^siiai thGreesi In Table Jl»

^ririHaiQe,

th<a mean per cent eitii^rska^ for ti^ four tr^iafc'ienti mm

6*14, 4»62 ana S.21 ro8peetiv#l^» l^e differorxsee

citSier «BDon<| treafements or laetiirtsen x^licatess «3.tJilo tretst-*

ment& wste nat statiGtically 6igni£-i©^t»
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yield#

'She mean per cent dreseea yiei<38 for tli<3 four dietary

treatments mm 9S»60# 9l,24, 91,73 and 91*72 reoisectivelFs

lEti© differences the ^eat^nts and ^t^'O'sn rcspHcateo

within treatment® mm not atatiatically elQiiifleant*

Eyieeerated yield,

Itie mon per cj«nt evieaerated yields wjre 68*90<i 63427#
i

66#S8 ana 66.31 rtiispeetiv«ly for the four dl^tars^ trecittTncnts*

^ese values failed to Show any slgnifieiant dtf£6renc<5 ct^

tieticall^*
,1

Qiblet vi^ia>

ItiG per csent giblet 7i€ld Showed statistically •igni«^

fieant diffsrenc^i! amewsg diGtary tre&tRK!nt« CP ^0*0511* 'The

mean per cent yields wsr® 4,96(r 5*74# 6*15 and S*94 reap6«

stively* Treatment ill yiefSed 6*15 percent t«^iGh \«i« the

highest and t^is was found to be cignific^tly batter than

traatmefit I* Tho aiffcrencGS monQ dietary treatmanto 21# III

and W v?er® not statistically significant*
||

R«a<1v to Ooolc vieM*

R0feay to Coo5c yield per eont for treatment I was 73#0^

«..Mch wa« fchG highest folio^^jd by 69*00* 72*73 an<i 73»33 for

treatments II# III and iv respectively* fiowever^ nQitii«?r t^e
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dlfferensee among the troatoenta nor repXicBtes within trjsat-

raents ®howe4 any statistically significant variation# i;

Idvability

itie details of nortality and incidence o£ leg dlaordksr®

are presented in Table 12. tt is to ha pointed out tliat lall

tho 1aira« belonging to thQ four dict^ treatnients had a mtia

course o£ coecidiosis during the seventh vieek of age. All the

four treatment® were given medication with nitroSmfaxcne an<i

furazoli<3on<3 £or seven eonsecutivo dav®#
1,

It was also otoservcd during the course o£ tlie es^ri^

ment that birds showed symptoms of leg diaordere# This malady

wa# obaerved in all the four treatment groups# The nurntopr of

birds that aho^^ed leg aiaorders wre 3# 7# 7 and 9 in trpat-

ments i to IV respectively* the intensity of the i>ir©blem

wasi on th« increaso with increasing levels of RSF4 iis the diet.



Table S, !%an ^ekljr wights Cg) &£ bnallers fea ai.££eFent. l@vels o£ nm

R«pU- rnitl- ^
Biets cat*

lons
m

1 2 3 4 5 6 7 8 9 10

t

Hop 1

Rep 11

!%an

33»60'

39«69

39,1S

76.80

•78:.:48

n^m

122.40

126.1^

124.64

195.87

209.S8

202.73

302.61

205.42

299,02

449.35

446.67

448.01

57a.04

577.92

577.93

716.30

729#3S

722.84

860.87 1000.91 1211.30

S77^08 1053.75 1294.79

060.98 1027.33 1253.05

11

J?ep X

•Rep 11

mm

3e»S0

3S,04

38.42

75.52

72*96

74.24

113.80

116.00

117.40

186.00

18a.20

184.10

239.20

245.80

242.&>

333.80

351#20

342,SO

420.40

430.60

430.00

521.20

5S0.40

535.30

634.35

652.80

643.58

682.52

726.00

704.26

8Q0.46

•Bm»m

836.73

III

mp I

fiep 11

man

38.20

37.92

38.06

71.04

73.68

72.36

110..2O

113.80

112.00

174.SO

175.00

174.9©

213.80

23X.-20

222.50

302*60

33D.ao

316.70

387.50

437,20-

412.35

47MB

S23.00

501.39

579.13

610.83

594,^

646.35

6S7.50

666.93

784.70

824,:^

804.58

mp l-

Hep 11

39.08

37.44

39.26

71.00

69.52

70.26

103.20

109.40

IO8.SO

162.90

167.60

16S.20

200.80

190,40

200.10

276.40

276.20

276.30

347.92

3S6*iO:

352.16

429.;58

431.00

4:K),29

S15.6S

539.20

327.43

5S6.09

S91.00

573.55

•673.41

ImrnM

686.93

overall 33 4.;
raean

73.63 115.71 181.73 241.03 345.88 443.12 547.SS 6S@.74 743.02 ©07.82

sa
1*1



Table 6* mm hodj gmSa (0 t^olicrs fed- dlffcreiifc levcis of RSTf

iM&m.il©pl4<»

Diets
Ions

al
wei^t 1 2 3 4 s 6 7 B

in
9 10 . (O-lO- "weeKisI

33.^ 38*20 45.60 73^ 106.74 146.74 I2a.69 13S.26 144.57 140.04 210*39 1255.10

1 Rep»xi' 39,6^ 33*75 49.40 82.70 as«84 151,25 131.25 151.46 147.70 176.67 241,04 12SS.10

l%ao 3t»15 sa^so 47.00 78.09- D6«29 149.03 129*97 144.86 146.1^ 150.36 225.72 1213.90

a<^»,i 3a.aG 3e»72 43.23 67^20 53.20 94*60 86.60 100.80 113.15 49^17 197.94 841,66

11 aep»II 33#04 34.92 43.04 66.20 63.60 105.40 80.40 iio.a> 102.40 73.20 167.00 854.96

I'lean 33»42 3S.S2 43.16 66.70 S3#40 100.00 a7.so 105.80 107.78 60.69 182.47 848.31

R6p.»l 3S.20 32.84 39.16 64.60 •39»00 93.80 B4»m 92.23 99.35 67.22 13S.43 746.58

111 •Rep»ll 37.92 3S.76 40.12 61.20 S6.20 99»60 106.40 a5«.l30 @7.B3 76.67 136.39 786.46

-

l^art 33.06 34.30 39.64 62.90 47.60 94.20 9S.65 39.04 93.59 71.95 137.66 766.52

R6|>#I 39.08 31.92 37.20 S4.60 38*00 75.60 71.52 81«66 86.07 40.49 117*32 634.33

Bf Rep. II 37.44 32.08 39.Q8 SS.20 31.80 76.S0 80.20 74.60 108*20 S1.S0 109.44 663.00

M@aia 33.26 32.00 38.54 S6.40 34*90 76.20 75.06 78.13 97.14 46.12 113.33 648.67

Overoll
mean

38.47 3S.16 42.09 66.02 59.30 104.S5 97.25 104.46 111.16 84.23 164.01 369.35



Table ?• &ViQn body gein (g) of broilers fed
different levels of nQM in 10 wcQks

25

Rei>liGa- initial
meta tiom weigj-^t

Final
weight

weigfht
gain

.Rep* 1 33.60 1211.^ 1172.70

I R©p, SI 39.019 1294.79 12S5.10

Mean • • 39.15 • 1253.05 1213.90®

RQp# 1 33.80 830.46 341.6$

II Rep»il 38#04 893.00 8S4.96

^an 30t42 886.73 840.31^

Rep# I 33*20 7j^4.78 746.58

ttt Rep.il 37.92 824.38 736.46

f^ean 33#OS S04.S8 766.52^

Rep» 2 39.06 673.41 634.33

IV Rep. II 37.44 700.44 663.00

r-tean 38.26 636.93 649.67®

(derail niean 30.47 907.82 869.35

r^ane coriiying different suporscripta di£€Grei3
significantly.

C#I>« <P ^ 6»03) « 95«23#
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Table 0, AfittlyGis of varianca for the various growtli

characteirietlcs studied

Factor Sourc® m MSS F

1. Ttody -v^clght
gain for 10 diets

BGtvJsen repli
cations within Q_
diet® 4 110439.10 27622»28 0.9X-

3 8307350,93 2769116.98 100.25*

nrrdr 173 5400414.59 30339.41

'iotal 185 13018254,62

2, P«0a
©fficicriey

Between
dieto

sarror

"Total

* {Significant at 5% level

*•* sigiiiflcrcint at 1S'> level

no r»n-oigni£icant

3

4

2.30

0.13

2.40

0.77 15.40

0.05



fabl® 9# 'l^ed BffIcienGr ât 10 o£ age- as inflmiDcoa' by Si^taxy treatsne^nts'

©i©ts
Roplica-
tiona

initial
body
it?eigiht

(a)

Spinal body
weight

(0)

©ain m 'siGi^ht
Co-io w©el59)

(cj)

T€5tBl qttantity of
fGocI oonsurrKjd

(Kg)

•F:.G.

•Rep« 1 38.60 mi.^ 1172.70 4.554 3.S8

X Rsp^Il 39.69 1294.79 1255.10 4.560 3*63

Moarfj 39.1S 1253.05 1213.90 4.557 3.76®

Rep. I 3G#8Q S^.46 841.66 3.938 4.68

11 mpmX^' 38.04 893.00 854.96 3*898, 4.S6

Mean 38.42 836.73 840.31 3.91Q 4.6#*

Rap. X 3S.20 734.78 746.53 3.230 4.33

III Rep. II 37.92 924.30 786.46 3.695 4.70

4.52^man 33.06 804.58 766.52 3*463

RQp. I 39.CB 673.41 634.33 3.224 5..0S

itr Rep.II 37.44 700*44 663.00 3.615 5.45

f%an 33,26 606.93 640,67 3.420 5.27*^

Overall
Mean

33.47 907*82 863*3S 3.840 4.54

Msans carrying atleast cme similar supGrscrlpt did not differ significantly. ^
C,D. » 0#62 <I> £ 0«05 ) ^



rablQ lo» I'fean olGiigliter data at lo i-mcMB ©£• age bifoiiers £oa <3iffGrG;nt levelo oi 03?1

Di«2tS GG~

tlons

Body vjt;.
beCore
f©©tl?¥3

.<g>

• ^Gating
Shria^mg©

Cg)

DrGsse^
7iaM

(S) •

•Byiecaratacl
yleltl'

Cg) C?i>'

GiMet
yields

iQ)

•R to G ylolcl

•Ca) C?5)

Rep* I i3a6«67 63.33 5.32 112Ge67 90..44 a73.33 69.97 61.67 4.93 ,93S.0a 74.94

Z Rep*11 1368.33 95.00 liei:.07 92.76 065.00 •67.83' 63o33 4.94 923.33 72.78

r-feon 1342.SO 31.67 6.14® 11S4.17 92.60®' Q6'9.17 63.90^ 62.SO 4.9G^ 931.67 73.86®

K<2p« I 365®67 41,67 4,S6 756.67 91.64 545.OO 66.17 48.33 5a92 593., 33 72.08

11 , RCp^II 1020*00 S6^.67 .©'So 375.00 90.83 S31«67 60.37 53.33 S.S5 635«00 65.92

943^34 49<,17 S.03^ BlS.aa^ 91.24® 563.34 63.27® 50.S3 5.74" 614al7 69.00^

Ropo I 796,67 35.CK3 4,41 696,67 tl.S3 506.57 66-.:59 40.33 6.34 55S.OO 72^93

III P.Gp,2I 310.33 33.33 4.32 716.67 91.90 518.33 66.56 46.67 S»96 656.00 72,53

riaaii ^'^S07..^ 3S.G7 4o62^ 706<,67 91.7# 512.55 66..5# 47.00 6.15^ 560.03 72.73^

Rep.! 725.00 31.00 4.30 641,67 92.44 431.67 69.29 ^237 COl 323.33 75.30

w • 703.33 SO.OO 6.11 666.67 90o99 480.00 63.33 43.33 S.86. 523.33 71.36

ftoisn 754.17 40.50 5.21® 654,17 9io72® 430.84 66.31^ 4S.S0 Se94^ 523.33 73.33^
derail qq
mean

S2.03 5.25 832.71 91.57 f!0-i3«46 66.27 SO.83 5^70 .657.2# 72.23

•;Ste£io&' carrying'

«• 0»56 {»

sainc superscript did not differ slgnifleantly#

^0»05) Cgiblet yield)
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T^lo !!♦ Anal^fals of varisncc table of sletJ^ghter data

St
&5urce of
variation m B& MSS r

I. Sinrirskaga Bet&'oeri diet© _ 3 7.47 2.49 0.3S"®
BQtvJcen repli-
cationo within
aieta 4 23.4$ 7.11 1.14"®

16 100.20 6.26

T©-;^1 23 136.12

2. Dreesed
yield

• Between <3iet«

Bstwtssrj repli
cations within

. diots

. 3

4

0.9S

12,38

0.316

3.095

0.102^®

Q,77"®
Brror 16 64.07 4.004

Total 23 77.40

3» Evl«sc©rat«^ Between diet© 3 96.07 32.02 1,16"®

4. Giblet
yleM

5. Ready to

B©t^?#€erj repliw
cations within
diets 4 110.69 27.67 1.88"*
Error 16 235.77 14.74

•S'otal 23 442.53

Beti-ieGn diets 3 4.07 1.62 13.5*
BotwQcn rex^li-
catiorss t-;.ltljin
d3,etsi 4 0.46 0.12 0.29"*
srror 16 6.58 0.41

Total 23 11.91

Sott.'?aen diotG 3 87.34 29.11 1.33"®
Between repli€?a«
tioUG within
<3iGts 4 07.61 21.90

16 198.92 12.43

Tbtai 23 373.87

« aignificarst at Wo level
ns ribn-0lgrii£lcar}t.



"Eable X2-* Leg dic^rders# mortaXM-W eaaee oi death.

l^rcBtment© EeplieatlQiia 'total ijo*of
Mr6s

®a.of' Mrds- af«-
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©XSCUSSION

Growth

It van evident frem tii« results that tdhe control f?roup

haa the best final fedfly weight at t«n ^elca of 1^

wa9 uniforalsf- jjoor for all the treatment groups# <Tabl« S>-»

tHarn diata on treekly boc^ Vv^igiht ^ins during the ten liwels-

p«rio3 also shciMea that the Mrds receivir^ nsH in their

diet tisnacd gain CQi!^rQtiv«ly less weight than the con*»

trol (Table 6)» incorporation of J^Sf? at all levels (15# 20

and 30 per eent> u««a in this esqaoriment decidcdly retarded

groitftJi In broilera^ the adverse effect being hlghlj^^ pronouncea

at 30 per cent level (F ^ 0,05 >• Orowth depression as a conse

quence of incerpffiraticm of at levels above 10 per cent in

br^ilor diets h«» been reported by Rajagtiru and tJettimuny <1971)

aiscS Rajagurtt and Vohra Cl'975)« Hot^ever# the present finding

is in contratt to that reported by ong ana ¥eong (1977) who

obaerved no al^ifieant aifference in body weight gaina ^ven

t;?Mn I5SM forrne^ 25 per cent of the broilcar diet* It ia reaao-

nestle to iJirea®® th^ RSM may contain factor or factors that

iislght interfore with the growth of fa«t grob^lng chlcljene like

broilers aa evidenced from tho results of study# The '

reason for the grot^h dcpreaaien in fcaroilers fed Rsn is not

vexy clear at the raoment, ih® otarter aiot ue^id in the
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©xr-eriment bad higher levels ether extract, Ttils m.7 liave

•contributed to the ciepCQasioti o£ growtli* fccordirsg to

Buvais^ndran il971) prQnenc© of free fatty odds in

nslght be a factor that interferes wltli gro^tli. it eouia 13®:
I

possible that the hydrocyanic acid content of RS^! bQ another

i,^ob^le factor, . The HC^i content of €m BmpU of RSM nmd

ia the present s tw^y was 82 ppra» Tolerance level to HCN by

broilers has not been rei?ortea» mmves'^ Syed Jalaliiain ®na

Oh (1972) 'rei^rted that hens could tol€?rate HCf) aa high S9

135 ppm in th© diet^ l-toreovar# th@ HC!-I content is wlilceiy

procluae hactnftJil effc-Gt® ainee it is ©Kcrctccl pa.rtly ths^iigh

lunges ocitii a greater part as thioGyanate in urin© (Cgtweon

Messenger, 1932j Gamer# 1961 and Radeleff# 1970?• ThG conver

sion o£ absorbca dyanido to tMocysnat® ion is hy m ©nsymatic

process which is accelerated by thiosulphate and hy sa^ie sources

o£ available sulphur (Radeleff^ 1970). For this reaction, natu-

relXy# sulphur £scm ©ulphiir containing amino aci<3s ia raadc me

of leading to methlonino aeficiency {Ross anfi Enriqtieai, 2969).

it As evident from the aniino aaicl exposition o£ i^s;4 that it

has low levels oS suli^ur cxsntaioing cimifio acids ozpQcLally

tnctMonihe (Lauw et ^.1967 ordk ana eov-daiid, 1974U ilierQ-

fore, an indirectly pro^aueetl m-sthionlne oefioiendy might have

contributed to the depression In growtli* laQVertheiQss, tho

limittsd information frorsi the present <'iK)Qs not allow

to draw any conclusive interpretation for the lo '̂jere<3 ^i?&ight
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gain* of broiler# i&S RShi sv^lemnted diets* tfiereforc#

^ijirtJwsr detailea iitvestigation is warrantsa to identify th«

inaitemimting £®ctcaf if any, in RSM, the effect of aut^jplenwii"-

tatiof* 0i metMonine^ and to evolve appropriate tecf^nology to
1.1

olimimit® or to overccsme the acleteriouw e££ect«»

Fie»3 conmin^tion

llTKS f^ed qousuTi^tion aate (Table 0) r^vtaled that tn®

birds £ed <3ontr@l diet donijuraea eompar^tively more t^an the;

Mrds fed diets contsining RSH, the feed eortniJR^tion deer«a^ing

with inerasiae in th« level of RSH in the diet* Heduead feed in-

auB m r«©ult of «nhaRC«K3 i«vel» of i?SN in th© diets q€ ,
1,

broilers b«» been reported by Hajaguru arsd wettimuny (1971)

is4io Attributed the phenc^non to an wjidentified factor# In a

ir©:xy early report# J-torrieon (1957) had ©jpined that RSM wa® not

jnocih |3alatc^ie» Itowever# tlie feed consuin^ition in 20 and 30

per cent levele of incorporation ama not much different# Poc^

palataMlity could be an added reason for the reduced giro%«;h

observed in this QSipGritrisnt*

Feed sffleienoy

The data on this par««»tGr indioated that the efficiency

>«iit poorer in ail groups fed RSJI# best efficiency vraa

recorded by the control group t^iile the poorest efficiency

was c^erved in group 3V with groups il and IIX shewing in-

termediery efficierey# on a ca«nparison of feed efficlett<^
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and of gain data it could foe aoGn that the trend is;

sirallar in botit the easee^ The varlaticms vSiich existed in?
I

!

f©cd efficiGiKsy# as itteasured by log of foe<3 qonexJEned per k§;

oB weight gained# resulted ntosfcly fran difference© in groiirtih

ana partly from aifferencee In fcisd inta3s»»
- V. ' i

Carcase yields and losses
1

Shrinkage#

The mean f asting shrinlcago observed during the etutSy

is id thin thes normal afs roported by Ranganathan ^ »!♦

(19673 and pra^^^aran an<3 Ranganathan (1971). ftie digferer^es
s

observed among the four dietary treatments were not ®tati«<-

tically significant* |

Pressed yield«

Hits mean per cent dressed yields were ccmparable and

were not statistically diffeirent, "Tne overall nwan dressed

yield recorded during the course of the .eaqseriment was 91.57

with a range of 91#S4 to 91«73 ^ich agrees well with those
1'

ressorted isy Jull (1951), Mathur ana AYem6 (1969), Nair (1976)

and Slisalxjth (1978)#

Fxyifloerated vieia,

•Jhe mean porriesnt eviscerated yields for i^e dietary treats*

ments were in the range of 63.27 to ^ese values were

thin ttic normal limits reported for broilers* The ?T®an per i

cent eviscerated yields were not statistically different*
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Olblet vield.

His overall mQai por cent giblet yiold of 5*7 As within

tlie range reporttsd for broilers (Nair# 1976 and Elizabeth#

1973). card encJ Heehcim (1972) reported a hiohcr per cont

yleia for broilers C' 7.5 per cent). The group fed control i
r

diet had the least giblet yield *Aiile that receiving 20 per

cent RSti had the highest yield. In general the per cent yield

of glblet «as uniformly higher for the rubber aeed meal oupple-

m^ted groups, ffowevsr# the differences 6b3€rve<3 among the^

groups vere not etatiatieally glgnificant. ihe higher glblet

yield in the RBM fed groups might possibly be due to heawior

weights of liver as a consequence to increased activity for han

dling the possible toxic materici that might have been present

in the RG?!. This requires <^tailea further investigation on

the Mctology and on the functional efficiency of liver before

Rawing valid conclusions.

Ready to Cook yield.

The overall"^aay-to-cooli yield of 72.23 per e<snt bbs^r-

ved in the present stiaSy is in close agreement with the values

reported by rtountney (19^6). The values in respect of the four

dietary treatments varied frcxn 69.00 to 73.86. Hov.tJver, t3ie

differences among the four treatment groups were not static

tically different.

T!ie absence of any statistically significant difference

in respect of per cent fasting shrinkage# per eont dreosed;;

yield# per cent eviecerated yield and per cent ready-to-KJook
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y:ield jsmong the four dietary treatinents suggested that

Incorporation of in diet® had not exerted any

particular Influence on tho carcase quality of broilers•

Generally# the incluaion of RSM in diets did not influerKe

the carca©@ quality in tenns of yislds and iossass. However#

t^G lowered final body weight at finish at all levels of

ineor^ation of RSM in the dist haa to be viewed with concern#
/

Uvability

Kventhough thsre waa mortality ffiaong all the four groups,

thiB did not effect the csverall performance of the bird® in

ail the groups «s ie evident from the body t-jeight gains

after seventh ^'eok of age. inepite of the fact that all the

groups suffored from coccidioeis# the deaths due to this di

sease were confined in the treatment groups suggesting that

these groups had leseer reoistance to infection than the

control* liowever# it i^peared that RSM did not influence i^e

livability of broilers adverseiy to any apjarcciable extent*

The incidence of leg dijxsrdere was less in the control
j

group and nore sevore in the group fed 30 per cent RSM.

Incidence of leg.-disorders in the form of perosis was pro

gressively higher in the treatment groups in proportion to;
:

the level of RSM in the diet. Affected birds in the RSM

fed groups gained lesser weight compared to other birds in
!

the groups thereby contributing to lower average body weights

of the groups. The control group also had three birds showing
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i^noss, the degree of the disorder mn not a»

intense o® in the <xeatinefit groups* Also* tJieae blrda

mve eating -well ana had attained ^.parabl«3 final

Siijolglit as other birds in .the grc^i?*

nubber eeG<3 tneal could posoibiy contain a factor or
!

factors th4it adversely afCcct the utilisation of minerals

m^m B Viterains# the m£lci<mGl«e o£ \diich are Moiyn to '•

he associated with porosie# Ihe perotic birds Qeneroliy :,

at® lees feed and gainea losser weif^ht con?)ared to othor#

in the groQpfs* llie ©cact n>eclTiania?n by wiilch a <3@flci€5noy io

prcci|sitat«^ Which lead 'to perosis lik@ ©yn^tcKns is not

known* Riitober eecd roeal may interfere with the utilisation

of some rainsral^/tfitomins or the same are required in

hi^hdr amatmtB to detoxify th© tcsxic i^afinciples ln?WSiHi

FUBther detailea inv^atigaticKS to identify the situation |

and to find out the rGraedlal measures are warrantea.





lai to study tlie Seedlr^ vaXu© of snibber iiee^

meal (RSM) for brollcre wa« cssnaucted ima the results are

aetalled In^ls the^a#

. two h\m<3rea, one-^ay old cofsmoreial broiler ahielcs

were allotted to the following diistary treatirients at randomV

Diet t (control)# Diet it (15 iser cent RSM)# Diet III (20

per cent ana Diet W (3D per eimt RSr4), taeh treatiTKjnt

group had replicates witii twenty five dtiidkQ ea<^.

were raise€l in a battory brcsod^r upto three weelse and were

•tj^bsequently trena£erre<3 tb floor pens#
!

tleeJUy body weight and feed eonaiimption 'mm rfKiordea

ana the feea efficiency tms calculated* The final body t^el^ht

at ten weelcs of age was also reeoraed. Six birds from each

treatii^nt 'were randomly ©elected at ten weeks of age and ;

were si&jeetea to slaughter stuaies using the standard tech^

niqucs* Carcase yields and loseea were arrived st»

Ihe follot'iing conclusions were drawn baaed on this stiidyj-^
>i

lncx>rporation of rul^r seed inBal at levels of IS

per cent sM above in broiler diets adversely affected body

ivfoight gainer Higher levels of incorporation (20 and 30 per

cent) reaulte<5 in marked depression of grov;t^* "Ihe growth de«

preasion isfaa highly pronounced at ^ per cent level# Further

investigation le needed to elucidate the factors responaitole

for gcmth depression*
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2m eiJisyinptioii show«a a"0raauai decaeeass with

la^esaee in tfKi l/evel® oi RSH in the diet#-

3» 111® ?naeEifm»t £«€<3- «£fi©leiic.F waa recsorded fey tSie ::

Cfcmteol 0iroup the iowsst feed <ft££leieftey by birde fed

30 per cent f?SH» effiCfiendy affected with indr«a#«

in tt>« level olE In M«t»#

4» The @laugiit«jr stiidi«« revealed that earcaa« yieldal

an«i losse© %?ere not inftueneea lay the liieoir|joratiofi of -RSI;

in bt*Qil«r. diets. Tha peipeentsge ©Ifelct yieia was uniformly

higher for the RSM eupplencnts^ groups* .Hs^aver* the dif»:,

Bibmmm obe«rv«a an:^ncj thme qtmps wer® not st«tietiedlly

©Ignl^iGantt

B.» f%>rtallty rate %fas elfnost sliailar in all groups

thera&SF sasQesting that rsm <^ntain«d no toxla factor lethal

to ohic^» BQS^ever, leg aisora@rs in the fcsrm o£ perosie i

%?ai noticed amcmg all the groups# the nttn&ier and- intensity'

being leiss in tdhe mntiml grosip* Higher leve-le- of RSN in -

tee ^iigt apgpeered to prcsaot^ l€g dieordera*

Basecl on the aispfve results it can fee reasoriably conoliade^

that the u©e at levela of 15 per cent and ^bove in

broiler aiet is not safe till such tlm the deleterious

faators oro laantifioa r«i!WJ€ilQl raeasurea €v©lv©?a*
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