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INTROBUCTION

Poudtry Industry has £firmly catablished as a part of |
the agricultural production in our country and eontrimma

to the national income in the form of meat and eggs. The "

II

necd for high quality animal protein in human diets has bf;:en
emphaoised by nutritionists, Oroller produstion, which w?s
hitherto a sideline activity to comncrclal egg farming, ia
gradually hecoming as an altogethor independent Musineas |
thoreby contributing towards £1lling protein gap. I’!eultz:y,
unlike other domestic livestock, are dependent ontirely ox'x
concentrate foecdn for produstion. pPoultry maat c{m ba gsra-
duced more chesply and quickly than any other tender mati’
a.i.nce the efficiency of Poultry in converting comantratm
feeds into meat 18 rather h,igm The avallability of c;hoap
.Eeea‘i ingrodionts for incorporation in concentrate feeds 1?
therefore an essential pree-requisitc for economic mut.ryl

production.

*
The profit in poultry keeping deponds mainly on a Ea?:aur-
able relationship between the production cost involved an-ifa‘
tho income derived, the most inmportant factor bedng the a:';rau—
ability and cost of the feeds The feed caot camprméw 61‘}.; to
70 per cent of total production costs, Reguirement of prateln,
the major nutricnt of poultry ration is rot by if:cormrat;.ng
. !I
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various fecd stuffs of both vogetable and animal origin.  The
price factor and availability of these conventicnal sourccgs
place a iimitation on the proportion of thesa widely used |,
ingredients., The shortage of human £ood in India has furéher
created a situation wherein, the poultry have to compate
. with human beings for the utilisation of cnnventioﬁal Eeeén
like graine and their by-pmﬁwts. It has thus xcome m-»
rative to £ind suitable altemate souwrcas of feed mgnredicnts
for poultry feeding without adversely affecting thaw hea}.th;
Livability, produstion and econamics of poultry raising theres
by sparing humnan foods as much as poasible, '
Large quantities of agricultural and industrial b:«,r--p%'lro-
ducts which are either unsuitsble or not required for Inmlim
consumation are available iu our country and the poultry |
nutritionists have recently taken up the task of fcrrmlat:ing
economic and efficicht poultry rations by ut::!.!..taing 1Jmsea
fxtensive investigations on the feeding value of unconven-
tional feeds, agricultural wastes and industrial byu-prcaugta
avalilable in our country have been sponsored by the zmdian
Council of Agriculturcl Resaarche HMany swh Ingredionts
have been shown to be suitable as protein supplements thm:
‘can replace groundnut cake partly or completely. Those ;rlnrom

~ducts are not uniformly available in all parts of tho couhtry
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and hence are used on a regional kasis wvhere they could be
procured in substantial quantities, Rubber seed meal (RSM),
aiagriéultural by-product is regarded as a promising good

protein supplement for livestock and poultry.

. India occupies the éixth position in the world in Rubber
Plantation with an area of 2.24 lekh hectares of rubber cul~
tivation, of which about 93 per ¢ent is concentratec in
rerala (Anon, 1973), The rubber seeds resembling very much
as those of castor have a high content of geml-drying oil
which is used in paint and soap industry and the press cake
‘,left ovey is potential source of high protein food
(Lauw gt al.1967). AThe availability of rubber seeds in
this state 1s estimated to be 1.8 lakh ﬁonnes per year
(Anon, 1965«-66):; The cost of rubber sceds in Kerala was cal-

culated at ks 200/ per tonne (Varghese, 1972),

Preliminary studies carried out have shown that rubbeyr

~seed meal can be safely incorPorated in the rations of large

animals (Anon, 1930; Macilwaiﬁe, 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 wvalue of RSM in poultry



rations, (Buvanendran and Siriwardene, 1970y Rajaguru
and Wettimuny, 1973 and siriwvardene and Nugara, 1972),
But no work seems to have been carried out on the utilisg-

tion of RSM in broiler diets in India,

Considering the faot that Herala is8 ong of the M=
portant states in poultry production in India and that the
rubler seed meal is loecally availlable, the rresent atudy
was undertaken t@lexplnre the possibility of utilisation
of RSM ag a protain supplement in place of groundinut cake

in breiler rationse
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PEVIRG OF LITERATURE

‘the total cost of rubber seed oil and cake producod an=
nually in Merala was around &5 1.4 crors of vhich tho cost
of cako alone accounted for B3 48.9 lakhs (Varghese, 1972). Tt
wag further reported by him that tho cost of rubbor sged would
be @ 200/~ por tonne and that one tonng of sceds could be col-

lected from four hectares of land under rublzr cultivation,

Dacorticated rubber secd calte was comparable in nutrie
tive value and digestibility with lingeed cake @snd deCorticae-
ted cotton secd cake and could be readily used as a feeding

stuff for livastock (Anon, 1919).

farly workers in Malaya reported that the rubbor seed
cake may not be useful as cattle feed (Anon, 18529)., Conver-
gely, Ellet gt gl.{(1930) reported that rubber sced meal wae
an efficient mediumeprotein-concentrate for milch cows and

was closely compmarsble with lingced meal for milk production,

rurther, fope (1930} citing cyperiments conducted at
the Virginia Polytechnie Institute and ét virginia Agricultie
ral Mperimental Station with rubber seed meai and limseea'neal
- dn cows concliudad that rubber geced meal was bettoer for grouth

and ailk prodoction,
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mﬁaon and Messenger (1932) sugnestsd the use of rubber

_ seed meal as a pessible cattle foed supplement. But Sen ..

(1952) meeﬁ Athat; unless a lagge part of its oil was extij:a-
cted, rubber seed cske is not 1likely to make a suitsble |

cattle £e'afﬁ'. o

r-m-riaon (1957) op.tﬂed that nxbber saad meal was zaot
much pazatahle but gave rasults comparable to that obtai ned
with J.-ins’eeﬁ meal when fed to mzlk cows and fattening catj.t!.e

along with other feeds at & rate of 5 1bs per animal.

mushan {1958) claimed that rubber geed meal was ONG
of the most digestible concentrated cattle food: ava,uablj.e
and that snall amounts of prussic acid present was muii::fely'

to cause any ill=affect to livestodk.

Recently, Tch m seng and Chia Song ¥un (1977) crm-
paring nutritiva volues of rubbor seed meal and other o.u
seed meals concluded that rubber seed mal could bﬁ a gnd
substitute for other seed meals in the diets of 11?@9(:0531;.

Copter (1912) concluded that rubber saed kernel mnta-
- ined a cyanogenetic glucoside « 2 compound which decunpc::sed
as a result of enzyme action yiaelding hydrocyanic acld as

one of the products.
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F&petments with rubber seed meal showed t.hét no e“apon:ln

or ancal@m was preaent and the mal was marketred in U.R.
I|

..ox.' usa as mttle £eeﬂ (Anon, 19297.

Predeman (1931) reported ‘the hydroeyanic acid content
of 'HaV_ea geed produets as 0.02 per cent. '|

It wae suggected that t:he use of rubber aeeci aake las '

animal feer;i may be mwgise becauge of the possible ;po.iaqnmg

£rom prussic acid (ancn, 1948), :
The cenflicting roports absut the presence of cyaﬁogvne-
t;i.c:- glm::aiéa in rubber seed meal might be dus to enviroxrwn—-
tal édiffercrices under which '-thé plants were grown, ‘m.is is
evident from the findings of George et al. (1932) who remr-
ted that hydrocyanic acid content Qf rubber secd meal var ied

wmely and decreased ranidly during storage,

Lauw gt al, -(1967) egtimoted the cyanide content ;i:zzsf

rubber seeds as 200 mg/100 g of fresh smeeds, |

The chemical composition of rubber seed as woll as
rubber seed meal hae been reported by many workers, The
values reported by various authors are sumnarized in Toble 1.



Table 1. Chemica) composition of rubbey seed meal as reported by differesnt
authors (percentage)

si, | Total Cale Phosp-
Noe . Author Produtt DeMa CaoPe FoBs CoFe N.FE. ash cium horus »
1. Siqueira gt al.{1955) Rubber A ~
seed @ 17.8 450 4.3 - - - -
2, Rajaguru &nd _ ‘ .
vohra ('19?5) e 9}..@ 17».'5 “"tS 3‘.@9 - 215 "" -
3. Morrison (19%7) rubber ’ ‘ :
seacd mea191.1 28.8 a2 10.0 31.6 - - Ll
4. Sankunny st al.{1964)  ,, 48,73 16,75 26442 35,69 19,13 2,01 0,48 0,86
5. Duvanendran and . ,
© siriwardene (1970) s 00,63 23.62 10,93 9,86 39,33 5.89 - -
6. Siriwardene and .
tugara (1972) .o 89,73 28,68 3,80 10,83 40,03 6,39 - -
7. Orok and Sowland {1974) L. 96,1 10.3 43.3 3.8 27.5 3.1 - -
g9, Amrithavally (19%7) ve 93,90 2659 17.56 3280 4555 6450 0,35 0,62
10. Ong and Yeong (1977) . T%e0 25,1 116 15.4 - 4.6 Ce3 0.62
11, Toh Xhe Seng & o 94,11 2667 5420 12,30 = - 0.00 0429
Chia Song ¥un (1977} to to to O

14410 17,60
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studias on tha metabolizable gnergy valuas of rhbber
seed meal were carried aut by Siriwardene and zmga:a (1972).
Tha mean metobolizable energy ccntent was found to be
1783 Keal per kg of rubber seed meal.

r|

Toh Khe Seng and Chia somgkun (1977) reported the
matabolizeble energy of rubber sced meal as 2550 Kcal/kg

The gross snergy of rubber seed ma; wa s cmculi;ateﬁ

ag 6.5 Koal/g (Orok and bowland, 1574). '. |

Oluyemi et gle(1976) reportsd the gross energy '|'c:r£
autcclavad and raw rubber seed as 6,99 and 7.11 Keal/g
respectively and that of defatted rubber seed meal aa 4440
¥cal/ge ‘They alsc reported the metabolizable ena'g}q:f
(Kcal/g) of whole rubber seed (raw) as 4,95 & 0,29, :}wmm
rubher soed {autoclaved) as 4,53 4 0,16 and dematm& rubber

seed meal ac 2.‘6 4' 9¢37.

fubber seesd Xyrnele contained 450 hg of "h:.amine.
2502 hg of total m::otmi-:: acid mﬁ "‘50 bg c*‘ cmteinc
per 100 g (Siquedira st al, 1955). . 5;

The amino acid composition of decorticated mbﬁxer
sesd was worked out by many workers, The anino acid content
ranged ag follows: Isoleucine 3,8=4,2, leucine 6.’1‘-'5;"'.1;
Lysine 3,6=5,4, Shenylealanine 3.8-‘.8; Tyrosine 2:‘%"2#3,
Cystina 1,4«2,9, Methionine Oe7=1.4, Threonine 2,8=3.8,
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10
Tryptophan ledel.d, lilotidine 2,2=3, Valine 6.4«38, }nanine
4.9, Arginine .9" and Glycina 4.4 mg/100 ¢ of protein regpcu
ctively. (Liuw st al;1967; Orok and Howland, 1974 and Rajaguru

_ ]
and Vohra, ﬁ?“ls ), . ' !

|
u

s;lqueira &t al, (1955) showed that when rats were fecj a
dist containing 52 per cant defatted meal, they lost wight.
But vhen the defatted meal was heated at 100 to 1059 for 2

hours and then fed at a level of 50 per cent of the diet, rats
|| '

accepted the £<:>oc3 but woight gaine were poor,

Bashelled, mature, over-dried, milled rubber seeds %«zem
found to be & good source of protein of hiéh blological Qralue'
for albinc rats aven when fed at a level of 29,6 per cerst
€Sankunny st g}, 1564 ), | ' '

Leus st al.(1967) carried cut fecding trials with rikier
zeed protein in x:w:-.e:. The g-érot’;ain efficiency ratio:vas fclimmﬁ to
be 2,3 vhich compared well with that of casein (2.5). ’mgy ‘aleo
suggested that the high level of lysine 'mﬁ? 'tryétbphan w{:»uld'
make it 8 good companion protein for wmalze. Howevar, the msth-
ionine content of the protein was low. The food intake a%&? rats
receiving 10 and 20 per cent rubber seed protein was almost the

|
same as that of casein fedi control, |

orok and bowland (1974) reported the use of Nigerisn para
rubber seed meal as an encrgy and protein source for ratg::a £ed
soyabean ad peanut meal mpplementeé dlets, The res:u).tugqu
their study indicated that levels of 7 to 12 per cent nﬂinber

I
"
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1
seed mea) fm fmah or sutoclaved decor ticated rubber %seec&é
coulﬁ ba uti).ﬁeﬂ efficiently in either soyabean meoal mi;j De-
nut mesl supplemantad dicts, : |

Nair {196%9) esnduetea atudies on the toxic effecta 'Bf
fae@ding few imiigenous matoriels to poultry including rubbgr
seed and rubber geed caka in 4-3 wecks«old thite Leghorn chicka
replacing groundnut cake completely in the ration. I‘mbher sead
which had been storad for 6 months before use and fed a 3 20 per
cant level &id not produce any adverse effact., Rubber seeﬁ cake
fed at 20 per cent level for & ‘period of 12 wecks was founfi to
‘e beneficial, It was concluded that rubber seed cake cm:ld be

used as a protuin supplenent in the dlets of ego-type cmckens,

An i:wastigat:ion mrrieﬁ out in the Department of Pqult.ty
Soience of the XKerala Agricultural University on the fce;?ing
value of rubber aced meal for laying hens at levels of f;’J.; 10,

15 and 20 per cent mrﬂ:ially renlacing gr@undnu'c cake dmnstra-
ted that rubber gseed meal os & wmmm concentrate in 1ayer dlot

sould be used upto 15 per cent level (Anrithevally, 1977).

suvanendran and Sirdwardene (1970) studied the r»ffvcta of
£feeding rubbor seed meal to multry. Rasults of thedir atudy
showed that broflers fed 15 to 20 per cent rubber seed me:sl ra=
placing coconut ca}m gained more wnicht than those fed lozl per
cent. and the can’crol. They conc].udeﬂ that rubber seed mal was
a useful substitute for coconut meal in hroiler ration upg:o
20 peyr cent, It was furthor observed that incorporation «':;f:’
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rubber seed meal in layer dlots upto 25 per cent did mt. sl
nificantly sffect sgg production, egg welght and feed eﬁﬁimi-
ency when compared to rations containing similax lavels iéof
coconut maal, These workers also reported that e:venthwéh rukkol
goad meal had a relatively high crude protein content than co-
conut meal the essential amino aeld composition of these two

feed stuffs shoved very clase resemblanca,

Rajaguru and vettimuny {(1971) worked with four 1ewfles of
rubber aeed #ual (rs™) as a protein supplement in h@c&i@: and
growaer rations with tm' animal protein sources, It was ébseweé
that the growth of broilers was depressed as the rmbberi: sezd
meal content of rations increased above 10 per cent level.

Pead intake was also reduced as the RSM content J’.ncsreaaéﬁ sbove
30 per cent level in a meat meal baeed ration, However, vhen
figh mesl (65 per cent protein) was used as the gourcee of anina
protein instead of meat meal {55 per cent protein) with. added
methionine the growth reaponse improved upto 20 per cent lovel
of R3M 4in the diet, It was concluded t';ha.t rubber sced m%'eai aouke
be used satisfactorily upto 10 per cent level in kzxr@ile}; ration:
with meat meal and added methionina and upto 20 per ce’n"t. level
with £ish meai ag animal protein source. In the cose c:lf
growing pullets they observed that RSH could be used u;:;to 40
per cent with meat meal in rations from 3-6 menths of age. It
was aleo indicated that chickens could overcome the advorse
effects cauged by higher levels of rubb_et ceed meal (40 per
cent) as they mature and could maintain normal body |

ramm Ry B smean B e e o s o S T ak
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‘The nutritive value of rubber sced meal vas mmeﬂ:’
in poultry diets by R&jm;;ui:‘u and Vohra (1975), Seaven wee’k-am
Cornish croas broilars were fed dicts containing 10, 20, 30
and 40 per cent rubber seed maal for 7 weeks. A aig;miﬁi'cant
dapre.asim in gréwth of mlez;n was observed when the «,%!.et.-
ary levels of rubber oeed meal was 20 per cerit or akove, It ‘
was also cbgerved that incorporation of RSM at 10 par cefhm:
level adversely affected eqg 'pm@duction and shell ﬁsuc}:xiem
in 12 wesks old pullets upto one yeer of egg pmduew;.ton%

cng and Yeong (1977) tried rubber seed mesal in broiler
diets at levels of 0, 5, 10, 15,...:420 an@ 25 per cent, Ho
significant differcree:: in performance was noticed amng
birds under the dietary treatments, Chickens consuming dicte
with 25 per cent REM utilised the fecd as efficlently as
those in the control groups The Emount of Visceral fat
tendad to decrease in chickene aanswnim mghér mdnts':f of
rubber seed meals '
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MATERIALS AND METHODRS

A feeding trial of 10 weeks duration with two hundred,
onc=day old eommercial broiler chicks was carried out m
evaluate the nutritive walue of rubber seed moal (RS5H) :
for brollers. |

The chicks were wing banded, welghed and randomly l
allotted to eight groups of twenty f£ive chicks cach. M
groups £crm§d one dictary tréatment and four dietary tr%eatu
ments were employsd. The chicks wore !_aoupea in the fou;‘r ticrs
of a battery hrmder geparated in the middle, thus making
eight compartments. At the end of three weeks bremingf,
the chicks in esch replicate group ware transferred to -
eight identical £lcor pens. The allotment of groups t.o
Aifferent tiars in the battery and to the pens were made nt
random, ' ;I

Rubber seed meal was procured from "Kanjirapally
Rubber Seed processing and 04l extracting (workshop)”, .
Kerala, for incorporation in the dlets, The chemical m:m-»
position and hydrocyanic acid (MON) content of RSH weréj
determined (A.0.A.C., 1970) and set out in Toble 2,
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Table 2. Chemical composition of rubber ssed meal (‘,D.f»z.i;aais}‘

SR i i ' ’ . o - S

maclent  peromt
Dry matter 9242
Cruda protein | . 2349
Ether extract 13,3
Crude £ibre S 446
BuFaBa 5248 |
 Total ash 5.4
Acid inaoluble agh ' 0.93
Galeium Oud9
Mosphorus ' ' D488
Hydrocyanic acid (mg % | | | 8.2

The axpf:igrimni:al diots C{Table 3) were computed ac..
cording to ISI (1977) and ware andlysed for proximate Come
position (-ﬂ:«@gh.‘c‘o 1970) (Table 4). Biahlz formed the .
control, while dlets 1I, IIX and IV céntained 15, 20 anél
30 pei- cent of rubber seed meal respectively, FProiler
startor dists were fed upto geven weeks of age and thers-
after broiler finisher dloés were given, | |

The data on the proximate composition of two sets éifé
diets, viz, sterter and finisher (Table 4) indicated that
the Alaets were almost identical in nutrient make up and:

were as por gtandapds, iovever, the acid insoluble ash 'in
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all the dicts wers slightly higher, All the starter diets
had comparatively hicher fat contents.

Faed and water were provided ad 1ibttum throughout
the experimental periods, Standard managercntal practices

were followed during the entire period of study.

|
Individual birds were welghed weckly and weckly Zecd
congumption per group was recorded and from this ths feed

efficiehcy was calculated, The trial was run for 10 wecks

at the close of which £inal body welichts were recorded,

In the course of tha experiment fou birds manifested

symptonms of leg diaoraeré. Mortality and incidaence of

leqg dlsorders vere recorded, :

siz birds from each treatment were randomly selocted
and subjected to alaughter studies at the end of the ex;eri-
ment. These birda were fasted for six howurs prior to a#aggh—
ter, ‘ater was provided ad libitum during the fasting ﬁcriod.
The birds were sacrificed, dresced and evisceratcqd ﬁCCG&ding
to procedures lald by Kilpatrick and rond (1960). Dreosed,
evivcerated and ready-toecook yields ware recorded,

Data pertoining to fecd efficiency, body weicht gains
at 10 weeks and carcase yiclds were subjected to statisticnl

analysis (Snedzcor and Cochran, 1967).



'rable 3. Waition of -experimental diets

m'oilcr Starter , , _Broiler g‘inishe‘r

Ingredients . .
DParte/100 kg I I . oTmIT v I Ir . IIT IV
Groundnut cake . - 33 27 25 21 246 18 16 12
Cingelly otllceke =~ S5 65 | & - 5§ 5 5 5 5
Yellow maize 35 0 27 20 - 45 45 3 32
. Rubber secd meal - 15 20 0 -~ 15 20 30
dece bran 13 7 6 5 13 7 .5 4
. Unsalted dried fish 10 10 16 10 10 1 10 10
~ ‘nimal fat 2 4 5 7. 1 I . 3 . 5
| Mineral mixture , | - | o
(Poultrymin)® 2 2 2 2 2 2 . 2 . 2
Total 100 100 100 100 300 100 100 100
.
Nt

(calculated) 3000 3010 3010 2090 2090 2990 2970 2960
- Added per 100 kg of dlets - '

Vitablend? A,Bp& Dy 259 25¢g 25¢g 25¢ 25¢g 25g 25g 259
- Bifuran3 50g 509 50g 80g 50g S0g S0g SOqg
Common salt 500 g S00 g S500g 500 g S00g 500 g SO0 g 5009

I. Poultrymin {(Aries, 2gro-Vet Induotrics Svt.Ltd.), the mineral mixture contained
¢! molsture, 32% ealeiws, 6% phosphorus, 0,27 mamnganese, 0.015 Iodine,
04265 2inc, 0.,03% Fluorine, 100 prm copper and 1000 ppm iron.

2« Vitablend A, B2 and D2 {Clavo laboratordics (Tndial 12A) oonteinad 40,000 I, of
vitamin 2 25 mg of Vitamin B2 and 6000 IV, of Vitamin D3 por g respectively.

3. Bizuran (f}nith rlinc and French, Indlc, Ltd.) contained

L Veterimry Hitrofurazone G.Vot, €,257 whe, ™ '

Yotorinary Purazolidone D,Vot. Ce3e65) Wi

Lt



Table 4. Proximate compocition of the dilets (D hasic) .

{percentage)
' Broilcr ﬂtarter' 4 froller Pinisher
Mutriont : .

I 7 X W 1 II I IV
Pry matter 92,9 04,2 92,3 91,9 94,7 95.0 95,9 9l.l.
ceude protein 29,9 22.1 22,6 21.9 12,9 20,8 19,8 20,7
Bther Dxtract 8.2 11.6 12.4 14,2 5.9 8o 846 947
Crude fibre 2.6 4.9 449 4,1 42 349 3.9 4e2
NaPelle 49,0 42.9 3946 38.2 5240 49,6 53.4  45.0
Total ash 13.4 12.7 12.8 12,5 12,7 11,9 10,2 11.5

neid insoluble asgh He2 6,8 Ge7 Gel 7.8 S8 S5e3 4! 9
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ctive of the dietory treatments,

RESULTS

The mean weekly body ﬁaights. troatment-wiss and rnpu.-
cnto-wise ars presented in Table 5. The mean £inal hady
weights at 10 wecks of age for treatments I, II, IIL anﬁ,: v
were 1253, 887, 805 and 687 g vrespectively, The data p&t-
taining to mean wackly body weight gaine are presented in
Table 6, The weekly body weight gaine revesled that tha
maximyn gain was made during the 10th week of ago iz:mﬁm-

The mean body welght gain at 10 weeka of age t'ié’am_ez:l T)
was subjected to smuéméas. hnaly'sia. the regulte of wﬁich
arae set out in Toble 8, Analysis of body weight galn dat;a
showed eignificant differences (£ £ ©,05) among txmhmntu,
Dietary treatment I shm:es sionificantly better parf’armafmc;
over treatments 1Y, IIX anﬁ V. Trostment IV was mgnlﬁczmﬁy
poorer csn@exreﬁ to I, IT and ITI, but the differcnce MMI‘}R
treatment II and IIT was not statistically a&gniﬁ“mant. | ™he
body weight galn registerad during the ten weeks pm:iaﬂ Loy
birds on dlets I, II, I1I and IV werw 1214, 048, 767 aﬁd 649 g
roapectively. Tho mean body weight. ns influcnced by t:he four
dietary treatments from start to the completion of the Mpem-
ment is presented graphically as well (Figs I)s !
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Faad consuption

1t could be sacn from Table 6 that tho total feed
consumed t111 10 weeks of age were 4,56, 3,92, 3,46 and 3,42
kq respectively for the dietary treatments I to IV,

Feod BEfficiency (Pecd consuned/body weight gaing)

T™he overall feed efficiency is presented in 'réi:de 9.
‘The statisticsl analysis of the data 1s set ocut in Table O,
It was obsarved that treatment I showod the best dmczgmy
and treatment IV the lossts The differencesin meen feed ef-
ficiency arong the four diotary treatments were statistically
afgnificant (P £ 0,06), However, tho differcnce botweon
treatments IT and TIY was ot statigtically signifiﬁant;

Corcase yvicids and losses ‘

‘The slaughter data pertodning to the raplicates of stﬂ:}it!-

forent dlctary treatments are presented in Table 10 and the
statistical analysis thoreon in Toble 13,

7he mean par ¢ont ghrinkage for the four tmat'mnta:é ware
6.14, 5,03, 4,62 and 5,21 roepectively, The dilfferances
either among treatments or between replicates within treate

ments wore not statistically significant,.
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“he mean per cont dressed yiclds for the four dletary
sroatments were 91460, 91,24, 91,73 and 91,72 rospoctivelys
the differences among the treatments ond betwoen replicates

within treatments were not statiatically aigﬁiﬁieant.

The mean per cent eviscerated ylelds were 68,90, 6'3.2"7,
66458 and 66,31 raspactivaly for the four dletery trecamc.nits.
These values failed to show any eignificant difference Gtaw
tistically.
giblet vigid,

The per cent giblet yiecld showed statistically sighi=
ficant Aiffarences among dictary treatments (U Z 0405), The
mean per ¢ent yields were 4.96, 5.74, 6,15 and 5,94 reape~
ctively. Treatment III yiel@ed 6,15 per cent which was the
highest and this was found to be cignificantly better thon
treatment I, The differencces among dietary treatments 1T, :'m;

and IV wvere not statistically significant, |
Ready to Cook vicld,

Ready to Cook yicld per cent for treatment I was 73.86
<hich was the highest followed by 69.00, 72,73 and 73.23 for
tréatments II, IIT end IV respsctively, However, neither the
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differences among the treatments nor repliceates within tpéata

mente showed any statistically significant variation. I

tivability

Thé details of mortality and incidence of leg alsorders
are presgented in Table 12. It is to be pointed out thatfall
the birds belonging to the four aictary treatments had a'mild
cauiae oﬁicocﬁididsls during the seventh week of age. All the
four treatmantq were given medication with nitroﬁurazone*and

furazolidone for seven congecutive days.

It wae also obscrved ﬂaring-tﬁe course of the ex?eté-
. ment that birds showed symptoms of leg disorders, This ?alaﬁy
wag obaerved in sll the four treatment groupse The numb@r of
birds that showed leg dlsorders were 3, 7. 7 and 9 in treate
ments T to IV respactively, The intensity of the problem

was on the increasc with increasing levels of RSM in the dict.
. P



rable S, Mean weekly body weights {g) of brollers fed different levels of RSM

Repli~ Initie Becks e
Metg Cot- al | | .
ions weight 1 2 3 4 5 6 7 a o 10
ziep I 38,60 76,80 122,40 195,87 302,61 4&9,35 578,04 716430 860,87 1000,91 1211,30
T Rep IT 39,69 78,48 126,88 209,58 205,42 446,587 S77.92 725,38 877.08 1053.75 1294,79
 Mean 35,15 T7.64 124,64 202,73 2995.02 448,01 577,98 722,84 860,98 1027.33 1253.05
II Rep IT 38,04 72.96 116,00 188,20 245.80 351,20 435,60 550,40 552,680 726,00 893.00
Mean I8 42 T4a24 117,40 184,10 242,50 342,50 430,00 535,80 642,58 704.26 8B6.,73
Rep I 38,20 71.04 110,20 174,80 213,80 30250 387.50 479,78 5$79.13 646.35 734,78
ITT  Rep TI 37492 T3.68 113,80 175,00 231,20 330,80 437.20 523,00 610,83 687,50 824,38
' toan 38406 72,36 112,00 174,90 222,50 316,70 412.35 501.39 594,98 666.93 804,58
Rep T+ 39,08 71,00 108,20 162.80 200,80 276440 347,92 429.58 515,65 556409 673.41
v REp II 379“ 63'52 1‘390& 167'6() 199.&0 276;20 35'6&!0 43150@ 539‘.2@ 591.90 ?Gg’.“
vean 38,26 70,26 108,80 165,20 200,10 276430 352,16 430429 527,43 573.55 686,53 .
‘mau 38,47 73.63 115.71 181.73 241.03 345,88 443.12 547.50 658.74 743,02 907.82
Y
u,



Table 6. Mean weekly body weight gain (g) of broilers fed different levcls of RS
" Repli~ Initie . eeks - Total gadn
niets Sate- al l ' S - ' ‘ ' in wt.
%5 tons weight 1 2 3 4 '8 6 vi 8 9 10  (0=10 weeks)
REp.I 33,60 30420 45,60 72,47 106,78 146,74 128,562 138,26 144,57 140,04 210,39 1255,10
T Rep.TI 39,60 33,70 43,40 82,70 85,84 151.25 131,25 151.46 147,70 176.67 241,04 1255.10
. L _
Mean 39415 33450 47,00 73,09 96,29 149,00 129,97 144,06 146,16 153,36 225,72 1213.90 -
RepeI 38480 36472 43.28 §7.20 53420 94,60 806,60 100,80 113,15 48,17 197.94 841,66
IT RePeIIl 33408 34492 43,08 66420 63,60 105,40 830,40 110,80 102,40 73,20 167.00 854,96
REpeI 33.20 32.84 39,16 64460 30,00 B88.80 84490 92.28 99,35 67.22 136.43 . 746,58
IIT RepaII 3752 35,76 40,12 61,20 56a20 99,60 106440 85,80 B7.83 764,67 136,83 786,46
HMean 38,06 34.30 30,64 62,90 47.60 94,20 95,65 89,08 93,59 71.95 137.66 766,52
Repel 30,08 31,92 37,20 54,60 38,00 75,60 71,52 81,66 86,07 40,49 11732 634,33
IV RopeIl 37.44 32,08 39,80 50,20 31.80 764,80 80,20 74,60 108,20 51.80 109,44 663,00
fean 38426 32400 30,54 56440 34,90 76420 75,86 78,13 97,14 46,12 113,38 648,67
Overall 33,47 35.16 42.00 66.02 59430 104,85 97.25 108.46 111.16 84,28 164,81 860,35
8y
£
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mable 7. Mean body welght gein (g) of broilers fed

different lovels of RBEM in 10 wedks

Replica« Initial rinal Helght
Dets tions welght weight gain -
Rep. I 33,60 1211430 1172.70
I Reps II 39,69 1294,79 1255,10
Mean - 39,15 - 1253,05. 1213,90%
1T ROpeIT 33,04 893,00 ' 854496
Mean 30,42 886473 848,31
Reps I 30,20 784,78 ' 746,58
b %51 Repe I 37.92 824,38 736,46
tean 38406 804,58 766.52°
Reps I 39,08 673441 634433
v Rep.II 37444 700,44 663400
| Mean 38426 686,93 643,67°
907.82. 869,35

Overall mean 3047

1aans carrying Jifferent supcrscripts differed
significantlys

CsDe (P ‘ D405) = 95:23;
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Tablce 8, Analysls of variance for the various growth
characteristics studied

Factor Boures ag | 58 S8 F

1. Pody wedght Between , L -
gain for 10 diets 3 8307350,53 2769116,98 100,25
viacks

o]

[

« Fead
efficioncy

Oatwaen replie
cations within

diets T 4 110480,10 27622,28 0,987
Frror 178 5400414.59  30339.41

Total - 185 13318254,062

Bgtwoan ‘ , 'S
dietn 3 2¢30 Qe77 15,40
trror 4 013 0405

* amignificant at 5% level

**  giemificant at 154 level

ng non-gignificant



Table 9., Teed BEfficiency at 10 weeks of age as influenced by dlctary treatments

' Replicae Initial Final body Gain in wwcight Total quantity of

Diets tions © body - weight . {O=10 weelks) ‘feed consumed . Pl
walght

(g) (g) ‘ (g) _(1g)
Rep. T 33,60 121130 11290 4.55¢ | 3,98
I Rep,Il 39,69 . 1294.79 = 1255.10 44560 3463
. tlean 39,15  1253,05 - 1213.90 4,557 3,762
Rep. I 38.80 8%.46 841,606 , 3;933 : : 4‘68
I  Repe.IT 3BL04 - 893,00 . 854,96 3.508 2456
rean 18,42 836473 248,31 3,918 4.62°
Raps T 38420 784478 746,58 3,230 4433
IIT Rep.IT 37,92 824,38 786446 3,695 4.7
Hean 33.06 804,58 766452 3.463 4.52°
Repe I 30,08 673,41 63¢.33 3,224 5408
IV  RepeIX 37.44 70044 663400 3.615 5445
Mean 38426 686493 648,67 3.420 - 527
_mﬂl 38,47 907.82 868,35 3,840 4.54.

teans carrying atleast one similar superscript did not differ significantly.

4
-3



vablc 10. Mean slougiter data at 10

wache of

e
AL IRE W

. ot
Fetara’) =
N

rroilers fod AAfforant levels of RS

Renlie GDody whs

Giblet

o A - Toating ressed Bviscorated R to C yicld
Dlets Qo oefore o d gl ep i 102
tions fasting Shrinfane vicld yielad | yield
{g) (g) ¢ (e} 4ty o de) G tg) () da) )
REpal 1316467 62.33 5,32 1120067 9048 073,33 69,97 061.67 4,93 935,00 74,94
I RepeIT 1369.33 05.00 6,96 1181,67 92,76 065,00 67.83 63.33 4,94 928.33 72,78
Pean  1342.50 81467 6.14% 1156.17 91.60% 869.17 68.90° 6250 4.96° 931.67 73,86°
REpsl 866467 41,67 4,56 756.67 01464 545,00 66417 43,33 5,92 593,33 72,08
IT . ROpoIT 1020400 506.67 5450 B75,00 90483 53167 60437 53.33 5455 635,00 65492
| Mean 943,34 49,17 5.00° 815,84 01,247 563,34 63.27 50,83 5.74° 61417 69.00°
Bopel 796467 35,00 4.41 696,67 91,55 506,67 06,59 48433 6.38 555,00 72,93
TIT  Repell B10.33 38.33 4,32 716457  91.90 518,33 66,56 46467 5,96 656,00 72453
foan  UB07.50 36,67 4.62% 70667  51.77° 512,50 6,58% 47.50 6.15° 560,00 72.73°
RepeT 725,00 31.00 4430 541567 02,44 431467 69.29 2107 6.027U523.33 75.30
TV - RepeTY T03433 50400 6.1 666467 90,99 480,00 63433 43,32 5.86. 523.33 71.38
Hoan_ 754,17 40,50 5,212 654,17 91,722 699,84 66,312 42.50 3.94° 523,33 73.33°
Pverall 661488 52,00 5.25 832,71 91,57 (05.46 66427 50.83 5.70 657.23 72.23

Means ecarrying

same superseript did not dlffer significantly. .
CiDe = 3656 (P L 0,05) {giblct yleld}

8%
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Table 11, Analysis of variance table of slaughter data

@ e’

Source of

51, .
Na: Factors varlation ae 58 MS5 g
1. Shrinkage Detwoen diets 3 T.47 2,49 043570
Patvoen repli- | o
cationo within A N8
Gietg . 4 20,45 7,11 1,14
. EXTOE .16 100,20 .26
Total _ 23 136,12 , v
2, Dressed - Detwecn ddots 3 0,95 0,316 0,1027°
yleld Dotuesn £oplie o
' cationg within ‘ _ s
. adots 4 12,38 3,095 0,77
' Error 16 64,07 4,004
Total 23 7740
3, Eviscorated Between diets 1 96,07 32,02 1.1670
yiald Betwecn repli=
- cations within _ ns
dietﬂ ' : 4 11@069 27;5’? 188
Error 16 235,77 14,74
Total 23 442,53
4e Giblet Betuean dieté 3 4,87 1,62 13.5*
yleld Botwacn repli-
eations within ns
diety 4 Cedd  0el2 0,29
Brror 16, G458  O44d
Jotol 23 13.91
5e¢ Ready o Betwaon diote 3 B7.3% 29,11 1.33na
Cook wield poeveen replica-
tiong within as
dlots 4 87,61 21.90 1,76
Error %6 108,92 12,43 -
CTotal 23

*  Significant ot 59 level

na

ton-gignificant,

37387



Table 12. Leg Jdisorders, mortality and canse of death

Total No.0f Ho.0f birds af- !Hrtas Cause of

Trcai-_mnm Replications i rds fectes with leg lity Geath
Aiscrders {no..} T
I . Rep. T 25 2 2 Pericarditis {1}
_ ulmenary oddema and
congeation {1}
Reps IT 28 2 1 accidantal death
) & 4 Repe I 25 3 3 Coccidiosis
Iy fep. T 25 4 2 Soccidiosia
fep, LT 25 3 1 s
v Rape 1 25 4 3 e

»$

Total 200 26 . 14




USSXON

£
ﬁw

oX



DISCUSSION
Srowth

It was evident from the results that the control Qrodp
nad the bost final BOAy weight at ten waeks of age and it
wag uniformly poor for all the treatment groups, (Table S)Q
The éét; on weekly body w‘eigmt gaing during the ten week-
period also showed that the birds receiving RSM 4n thelr
diet tended to gain compsratively less weight than the cone
trol (Table 6)¢ Incorporation of RSM at all lsvels (15, 20
and 30 par cent) used in this experiment decidedly ramded
growth in broilers, tle adverge effect hemg higmy ‘pronounced
at 30 per cent level (P / 0,05}, Growth de§rassien as a consew
quence of incorporation of R5M at levels ahove 10 per ceng ‘;.in
broilor dlets has been reported by Rajaguru and vettimuny (1971)
and Rajaguru and vohra (1975), However, the prosent fd.ndinrj
iz in contrast to that reported by Ong and Yeong (1677 whé
obaerved no significant dfference in body weicht gains esvén
vhen RSH formed 25 per cent of the brofler dict. It i3 reaso=
nable to presume that RSM may contaln f£actor or factors that
might interfore with the groﬁth of fast growing chickens 1ike
Lrollers as evidenced from the results of this study, The |
reasont for the growth deopression in bhroilers f£ed RSHM s not

very clesr at the moment, The starter dict used in the
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axneriment had higher levels of ethor extract, This may have
contributed to the deprossion 6f growth, focording to |
suvanendran (1971) the orosence of froe fatty acids in RSN
might be a factor that interfeores with growth. It could be
poseible that the hydrocyanic aéiﬁ contant of RSM be anothor
probable factor. The HCH content of the sample of RSH used
in the present study was 82 ppme Tolerance legvel & HCN by
broilers has not boen reported, However, Syed Jalélud&n and
Oh (1972)‘reper£eé-&hat hens could tolerate HCMN ag high as
135 ppm in the diet, ‘foreovar, the HCN content is unlikely
to produwee harmiul effccts aginco it 18 excroted partly through
wngs and & greater part as thiocyanate in urine {fawson and
Messenger, 1932; CarneX, 1961 end Radeleff, 1870}, The CONVer=
sion of absorbed cyanide to thiocyanate ion ie by an enzymatde
process which i1g accelerated h? thiosulphate and by some sources
of available sulphur (Radeleff, 1970). For this reaction, Datle
rally, sulphur from sulphur contalning amino acids ig made use
of leading to methionine deficiency (Ross and Enricuesz, 1968).
1t 12 cvident from the amino acid composition of REM that it
has low lovels of sulphur containing emino acids especially
methiconine {(Lauw gt 21,1967 and Orck and nowland, 19745 Therds
fore, an indirectly produced methionine deficiency micht have
contributed to the derression in growth, UHevertheless, the
limittad information £rom the present experiment doss not aliow

to draw any concluasive interpretation for the lowered waight
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gains of broilers fed RSM supplemcnted dilets, Therefore, .
further detailed investigation is warranted to identify the'
increminating factor if any, in RSM, the effect of aqﬁagplamn-

tation of methionine, arxi £o evolve appropriate tecnmlogy tn

elimingte or to overcome the dnletaricus eff:ects.

Feed cmmxz:ption

The feed consumption data (Table '9) révealed that the
bircs £ed control diet consumed comparatively more than the;
birds fed diete containing RSH, the feed consunption éecm‘aa!‘.n@
with incraase in the level of RSH in the dlet, Reduced feed 1n-
take as a rasult of enhanced levels of RSM in the diets of ‘,
bmner: has been reported by Rajaguru and Wettdmuny (1971)
who attributed the phenomenon to an unidentified factor. m a
very qérlsf report, Morrison (1957) had opined that RSM was ﬁﬁt}
much palatable, However, the foed consumption in 20 and 30

per cent levels of incorporation was not much Aiffarent, m

_palatability could be an added resson for the reduced growth

cbserved in this axpariment,

Feed Rfficlency
™he data on this paraneter indicated that the efficiency
wag poorer in all aoroups f£ed RSM, The bect elficiency was
recorded by the control group vhile the poorest afficiency
was observed in group IV with groups II and IXI sheowing if-
termadiary efficiency. On a comparison of feed efficiency ‘
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and of weight gain data it could be secn that the trend 15?
aimilar 1n‘both‘the caseas, The variations vhich existed in%
facd efficiency, as measurad by kg of f£eed consumed por kg?
of weight gained, resulted mostly from differences in growth
and partly from differences in fced intake, |

I

Carcase yields and losses

Shrinkace.

The mean fasting shrinkage ohserved Aduring the study
is within the normal range aé roported by Ranganathan g&.ﬁipv _
(1967) and Prabhckaran and Ranganathan (1971)s Tho differences
ohserved among the four diotary treatments were not statise
tically asignificant, - ' f
Dressed yield, |

The mean per cent dressed yields were comparable and
were not statisticallﬁ different, The overall mean ﬁreaseﬁi
yield recorded during the course of the .experiment was 91.57
with a range of 91,24 to 91,73 which agrees well with thcsd
reported by Jull (1951), Mathur and Ahmed (1968), Nair (;97%)'
and Blizabath (1973},
Eviscerated yiold,

The meen peraeent eviscerated yields for the dictary treab-‘
mente were in the range of 63.27 to 68,90. Thege values ware
within the normal limits roported for brcileré; The mean per §

-cent eviscerated yields were not statistically different,
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Giblet yield.

The overall mean per cent giblet:yiald of 5.7 is wﬁthin
the range reported’fcr broilers (Nair, 1976 and elizaheﬁh.?
1978}, Card and Nesheim (1972) reported a higher per cont
yleld for brollexrs (S?.Siper‘ceni). The g:aﬁp fed control
dlet had the least giblet yleld vhile that receiving 20 per
cent RS had the highest yield, In general the per cent yiéld
mé giblet was uniformly higher for the rubber seed meal eu#pl@-
manted groups, However, the aiﬁferences observed amohg theés
groups wera not statistically significant. The higher giblet
. yield in the RSM fed groups might possibly be due to he&viér
weights of liver as a conseguence to increased activity fa# héalie
dling the posaible toxic materizi that micht have been preéent

in the RSM, This requires detailed further investigation &n
-the‘histolcgy and on the functional efficiency of liver beéora
drawing valid conclusions. é
Réadz to Cook g;eléo .

The avaralirgaady-to-ccek yvield of 72,23 per cent obser- |
ved in the presont study is in close agreement with the'vaiuea
reportad by Mountney (1966), The values in respect of the %our
dietary treatments variad from 62,00 to. 73.,86. However, t@e
differences among the four treatment groups were not'statiég
tically different, .

The absence of any statistically significant difference
in respect of por cent fasting shrinkage, per cent dresssé?

vield, per cent eviscerated yicld and per cent ready=~to~cook
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yield among the four dictary treatments suggested that
incorporation of RSM in diets had not exerted any =
particular influence on the carcase quality of broilers,
G@nerallg. the inclueion of RSM in dlets did not 1n£1uenca
the carcase quality in terms ef vields and losses. HO“BVGY:
the lowered £inal body weight at £inish at all levels of |

'incarporation of RS in the diet has to be vicwed with concermn.

/
i
'

Livability

venthough thare was mortality among all the fouf groﬁps.
this did not effect the overall performance of the birds 19
ail the groups as 18 evident from the bady weight gains ”
after geventh weck of age, Thnspite of the fact that all the
groups suffored from coccidiosis, the deaths due to this:a@-
seagse were confined in the troatment groups suggesting,that
these groups had losger resistance to infection than the
control. However, it appeared that R5M did not influence %he
livability of broilers adversely to any appreciable exterts

The incidence of leqg Alsordere was less in the contro#
group and more scveore in the group fed 30 per cent RSM, |
Incidence of legndisorders in the form of perosis was pro-l
gressively higher in the treatment groups in proportion to,
the level of RSM in the diet, Affected birds in the RSM |
-fed gfoups gained lesser weight compared to other.birds ini
the groups thereby contributing to lower aﬁerage body weigﬁts

of the groups. The control group also had three birds showing
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la:aenafas,_ but the dSegrees of the disorder vas not as
{ntense as in the treatment groups. Algo, these birds
were eating woll and had attained Somparable final body
waight as other birds in the group.

rubber seed meal could poscibly contain a factor or
factors that éGVeraely affect the utilisation cof minersla |
mé/ar p vitamine, the deficicencies of which are known to 5
be assoclated with porosis. The perotic birds generally
ate less feed and galned lesser weight compared to othors a
© i{n the groups, The exact mechaenism by which a deflcioncy ia
" precipitatad which lead to perosis like symptoms is not |
known,. Rubher secd meal my interfere with the uulisation
o*’ acme mimralc/vitmns or the same are re'guix‘ed in
m@mr amounts to detoxifly the toxic principles iniRs
fupthor detalled invegtigation to icdentify the aituaﬁion

and to £ind out the rowmedial measures are warranted,



SUMMARY



| BUMMARY

2n experiment to study the feeding value of rubber sced
meal (RSM) for broilers was conducted and the results are :
detailed in this theais,

 Two hundred, ohe-day old commereial broilcr chicks
wore allotted to the following dietary treatvents at random,
Dlet T (control), Dlet IT (18 per cent RSM), Diet IIT (20 -
per cent REM), and Diet IV (30 per cent RSM), Fach treatment
group had two replicates with twenty £ive chicks each, They
wara raised in a battery brooder upto threc weeke and wers

subsaquently tranaforred to £1loor pens,

tieckly body weight and feed consumption were recorded f,
and the feed efficiency wes calculated, The £inal body walght
st ton weeks of age was alsc recorded, Six birda £rom eacﬁ
treatment were randomly eclected at ten wecks of age and v :°
were subjected to slaughter studies using the standard teeﬁ-

niques, Carcase yiclds and lossea were arrived at,

The following conclusions were drawn based on this studys-
1, Incorporation of rubber sced meal at levels of 15 T
ner cent and above in broiler dlets adversely affected body ‘
weight gaing, Hicher levels of incorporation (20 and 30 per
cent) raesulted in marked depression of growth, The growth de-
pression was highly pronounced at 30 per cent level, Further

investication is needed to elucidate the factors responaibie

for growth depressions




%

2. Feed consumption showsd a gradual decreass Vw:tth
increase in the levels of R5M in the dlet,

3¢ The maxdimum feed effmicmé was recorded by the |
control group miie the lowest fecd efficicncy by birds ﬁeé
30 per cent ﬁss% reed effidiency was affected with mcsreaéa
in the level of RS in dlets, |

4. T™e alaughter studies revealed that carcase y&emsé,
and losses werc not influcnced by the incorporation of RSﬁ
in bmixeﬁ.éieﬁs. The percentage giblet yield was uniﬁamiy
hicher for the RSM supplemcnted groups. Howaver, the dif=
forancees cbserved among theso groupa wers not atati.sticauir
significant, i

5, Mortality rate wag almost similar in all groups
thereby suggesting that RSM contained no toxic factor 19%;1
to chicks, However, leg disorders in the form of peresie
was noticed among all the groups, the number and J.ntemiﬁyi'
being less in the control groupe Higher levels of RSM in |
the diet appesred to promote leg disorders, -

Dased on the above results it can be reaconably ccml%;deﬁ
that the uce of RSM at levels of 15 per cent and sbove in
broiler diet is not safe til)l such time the deleterious :

factors are identifiod and remedial measures evolved,
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An experiment was conducted to study the utility of
three levels of rubtber seed mesl in broiler dieta, Two
hindred, one-day old commercial kroller chicks were divided
randomly into aight groups of twanty f£ive chicks each €0
form four treatments of tuo replicates each, The four diets |
ary treatments contained O, 18, 20 and JO per cent zitsn._ |

veckly body weights and weekly feed consunption werw
r&cordeﬁ emd tha feed efficiency was calculated, At ten
weeks of age, six hirgs from each tréatment were subjectad ta
slaughter grtuﬁ:&as. The results of the study revealed that in-
 corporation of RSM at levels of 15 per cent and higher in
&oilet dlet adversely affected body weight gains and that
higher 1,fev¢ia' of inewgctaﬁm resulted in marked deprese

L

" gdon of crowth, The ﬁeed efficiency was gsacx aong all the

' treatment groups, Analysis of sleughter Gata showad no n:!.g-
nificant difference among dletary treatments except the
giblct yleld,

Based on the shove results it can be :caa&ﬁably conelu-
ded that RS at ilevels of 15 per cent and above cannot de |
conpidered as a poultry feed ingredient in the diets meant
for bﬁéﬂera t.u.l sueh time the deleterious factors are

fdentified ema remadial meaaures gvolved,
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