Fol2

EFFECTS OF BIRD DENSITY ON
BROILER PERFORMANCE

- BY
T. LINYU

THESIS

submitted in partial fulfilment of

- the requirement for the degree

Master of Veterinary Science
Facult-y of Veterinary and Animal Scicgces

Kerala Agricultural Uhiversity

_ Department of Poultry Science
COLLEGE OF VETERINARY AND ANIMAL :SCIENCES _
Mannuthy - Trichur
1985



ii
DICLARATION

I hereby declare that this thesis entitled "EFFECTS
OF BIRAD DENSITY ON BHOILER PLRFDRANCE" is a bonafide rocord
of rossarchy work done by me during the course of resaarch
and that the thesis hag nobt previously formaed the basis for
the sward to me of any degree, diplome, associateenlp,
fellowships or other similar title, of any other University
or Socioty.

//fm/l/ it
Mannuthy, _

Q= | =1935 T. LIN



iii

CERTIFICATE

Cartified that this thesis, entitled “LFFILYS OF
BIAD NENGITY ON DBROILEA PoAFORMANCE® is a record of research
work done independently by Sri, T.linyu under oy guidance
amd supervision and thot it has not proviously formed the
bagle Zor the award of any degree, fellowahip, or associate- .
ship to him. |

X .
(/g W 1
DRe Re SADARIHATHAN RAIR
(CHAIRMAN, ADVISORY BOARD)

"’cgm‘ﬁ““‘y’ Professor
“)eoae £ 88300,
198 . Daparbteent of Pwh’:ry Science,

College of Vetarinary & animal ScionGos.



iv
ACKNOHLEDGSIENTS

With immense pleoaswe the author exXpress his deep

senge of gratitude toi=

Dr.i, Ssbarinathan Naly, B.Sc;.;M,V.Sc., Phelley
Profossor of Depariment of Poultry Science, Chairaan,
Advisory Board, for his koon laterest, valuablé guidancey
holpful suggesﬁi@ns. constant aupervision and enCcoOUruEeacns

at all gtages of the study.

DredRanckrishngn, BeVeSCey Delley HaSCeyp Pllelley
Professor of Peultry Scioage; Dr.C.E. Veaugopalan, DeVelilay
Me32. (Vot.), Profeascr of Poultry Science and Mr.

i, RevindPanath, H.3ce, Assigtunt Profeasor, ﬁanarfﬂen =Gf
Statistica for thoir vholeehoarted help and vmluubla SuUaot-

lons during the study as menbera of the Advisory Boards

Drehol.Kellant, Dr.(Mes.) V.H. Blizabeth, Ir.Aldaloladdisg
DreT. 7o Viowanathan and othor staff acabsra of Pouliry 80 hont

for the @ﬁQ@JrJgﬂﬂuﬁt aii help readered by thed.

Mr.3e Nair, Hr.S.datoaew and other friends for their
nelp i sbtabtisticol analysis of the data and Dr.ha.R.Shansudding
Ur.Lhvm Taiesring, Dr.T.Ce Brahma, Dr.P.Ke Duaran,

DreSe Talul dar, Dred. Chakhesang, for -‘ch-:.ei:', co-operation oo

help rendered by them during cenductling the ressarol woris



A4

Dr.fle Krisiman Nair, Deﬁn. College of Vet@:inmry amd

Animal Sciences for providing the facilities for the study.

The Director, Vetorinary and Animal Husbandry, Goveranant

of Nagoland, for granting deputation to undergo this coursd,

Mr.T.DJoge for taking pain anl ngatly typod the |

manuscerdpt.

I achknowledge with gratitude the help, eacouragenents
and support roceived from my parents, brothers and sisters
without which it would not have been poesible to complate tho

- Studye



pe/kdz‘e% .
to |
| my /fmtem‘d



IRCRDUSTION
REVIEY QF LITIRATURE
Growth rate
Foed consumabion
Mortality
Jsagen
DBresaing yield
- Litter swyaluation
MATIRIALS &Siﬁ EIRNS N
RESILTS
DISTJ(.:SJN
SUMIANY

R Pl A.lv? w;\‘i’: ES

CONPENTS.

» At

vi

Page

w o

i3
15

fr =
LS I #3

i3
fi



ﬁm‘to/acz‘[on



INTRODUCTION

The bréiler mﬂmtw is developing rapidly in India.
Though Andhra Pradech took up broiler raising for the first
time in the couatry a8 & segment of the poultry industry as
early as 1952, it was only ia 1973479 it really caught the
imagiration of the poultry farmers. Broilor industry is @ﬁ
impertant sector which could counter the acute shortage of
gnimal protein in the diet, ogpseially in India. . whers %he'
diet is low in animal proteine Increasing the peodustion
pfficiency of wholesome broiler meat will h@.lp fighting oal-

putrition to a great cxBents

The NHotional Comnission on Agriculture in its report
eatimobed the demand for poultry meat durding 1930 Yo *t:c:,m\f::mi
1,00,000 tonnes, 1,350,020 tannea in 1985 and 3,00,000 tonace
by 2009 AD, - In the cuse of broilers, the numbor has been
ostimatod at 17.2 millicns for 13385 and 71.8 millions for
2000 AD. The study made by Progressive Agro-Industrial

consultantg projocted demand for broilers as bolows

Estimated Domond and supply of meat in India

- Depand all meat Supply of poultsy Brodliers
Yoor _ Gtomnes) _ meat (tommos) ... (tomnss) .

1985 1,200,000 150,000 17,000
2000 1,800,000 300,000 71,820

Sourco ¢ Indian Poultry, Who's who 19951.
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Consumer awarenass of the superiority of broiler
meat in torms of eulinary fitness and profitablility has
gonsrased production potential for this segaent of poultmy
indusirys In 1973, the demand of brollers régiamred 8
100 par cent Anercase 8 compared to 1978. Brodler d,emx'ﬁ
and production will continue to rise at a auch fagler |
pace than layers have, because broiler meat prices have
gona up considerably and have remained stable during the
Jatbor hal? of 1979 and the first half of 1980, The
Indian palate gov the taste of broilera by 1980

The increased and quick relurn on invés’tm@nt. with
the congiderable lessey risk due to short time span when
compared with layersg, mokes broiler farming very attractive.
Tha expansion of broiler industry coupled with the increasing
:c.os.“t of mmtﬁaﬁic}m generated a tendency *Is,c' iziéraase the
stocking density with the view of maximun utilisation of |
available sgsa@é. Ranagemental practices élay an importomt
role «n economic production of quality chicken, Rescont
tjrem has been btowards higher stocking &eﬂsiﬁis&s‘ without
impaiping parforpances to off-set the high ovaerhead s:éstal
‘and to obtein nigher returns per unit of floor space. Not
much werk seems to have been done on optinus flcor apace .

requiresents for broilers in our couniry.
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Eavironmental offects on poultry production have
to he ascertained wnder different conditions to guage producti
efficioncy. The physicel enviroament ia of prime lmportance
aad an wndepstanding of the requivement of £loor apuce oy
differont ccrﬁmims would go & long way m pagimun ecnnenlf*

utilisation of available space Lo ennance profi*aablliny’e

This work, therefare, wag degigned and undertaken to
tost the efficacy of vearing broilars in three difiorant |
density levels durdng two seasous in & tropical humid type of

climatc,
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REVIES OF LITERATURS
growth rato |
| ﬂ&rﬁm@ (1953) atwdiod the Llgar s2ade roguirendoe for
wroilors ueing New. Haspshire orogsebrod straing on oS G700y
140, aad 1,25 83. £2./bird flovor allowances, omd obaurved
that as floor space incroagsed there wog corroapgondang Ansrois

in body weighb.

Brogks gt gl. (1957) iavestigated the sconomid impagt
of flcor space on broiler production. In their study they
used White Plymouth Rock brollers and provided floor spage
allovances of 0.5, 140, and 2,0 83, ft./bird to determing ¥ho
éffegzjt of floor apace on weight variatiocn end profil naxie
mization, and comcluded that thore was a progressive dogroeds
in body woight as floop spies por proilor decreasads Taey
furthey observed thst the difference in body weight *;;em
relavively smell upto 9 wecksand aftor 2 woeslis of oage the
welght differences between broilers ou 3 .@ 89e £t. of Jloor
gpace per bird and the broilers on 0.5 ag. £4+/0ird floor
gpage béz’:aﬁi@ progreseively greatar. There wos a 1inaar
rolation between wolght gain end Hima. |

ategel and Coles (1953) conducted an experiment oa LLpow
space affoaty, using 2,406 White Hocks peared upto 9 wocks

of age. They fousd thaet The different flcor apace treatmeonis
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of 0.9, 073y Te0, and T.258¢. ££./bixd used in the gtudy
had 1ittls, Af say, effect on body welght.

Brwké at g1, (1558) obsarved that there wag a progresss
ive docrease in body weight as floor space per prailer
decveased, but thesce differences in boldy weight were ralatively
small upto the 9tk weel. Hansen and Becker (1959) corductad
sures experimeass and reported that growth rate wos dagreased
as populction density iancreascd. This wos true with all
geznotypes and both SCXCS, males heing more regponstive to

crowding than females.

In a stody iiwolving 7500 broller chicks reored undap
four dlffevent densities throughout the yeor, Roborts gt al.
(19-51) repories that birds oslsge L. floor spaca each srev
well duping the £all, wiabter ond spring moaths whereas duprlng
summor months the birds performed botter on 1286 n3. £,
allowanses, The data indicated that bé}d,:,r welght of birds 08
a function of shrain of the Dird is wore important thun ago
in determining floor space requirenents fov opbimw growih

and devalopuont.

Richapds and Hemiiton (1967) ovserved that average bedy
weignht for Q7 aqe L. allovances Wos highast and signlflisoatly
LA5r

groater than the corresponding welgnta for 0.0 aad 1.0 ggs ZCs

allosanoe for both males and Zemales durdng fivst fowr WACKS e



During subpeguent woeks the rank of the 0.9 and 1.0 B4 fﬁ.
trestmonts improved and at 10 wocks average wazbhta Wera
equal or superior to those of De6y OaT and 0.8 &8s Lts £
the concept that therc is an optimun density which diffors
with age is valid, the efficiency of utilization of bulldin s
and agquinzents and the ovenasss of flow of birds to market
in addition %o the grosth rate may be fmproved by 1nnr0aéin§
" the floor space allowance only as the optimum changes, thoy
further opined,

4 Srinzvaaan (1253) reported thot at the age of B8 Jeeké;
those rearad on 0.5 8Qe 2%, fl@or space per bird wore lightor
in woight than those reared on 1.2 L ft. Lloor space per
birde Ardrews ond Goodwin (1963) reported that the averago
body woights resulting from 3.7 8. decimeters ef floor amzc@
per bird werae lower than those on 4eGp 5S¢0y 6.5 and 744 84e -
decimetors por bird, Floor space allowances of 446 8.
decimotors per bird rosulted in lesser broiler woights than
hroilors with 6.5 and 75Q»QQn dacimetors of fleor space per
bird.
Deaﬁén.g&,g;. (1970) investigated the offocts of 5irﬂ
- density under winter ard summer conditions ia enviroﬁhaﬁtally
~ controlled house. The rosults indicated that a density of
279 ag. cm./bira significantly depressed body woight for
| beth the sexes. Hill (1971) reported that the greaver the
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space the better the mrmmace {incrassed body 3.‘.4‘3).
Dorniney o al. (1972) reported that there was a trond i‘m‘

body weight gain to detrease asg bird d@namg imraased.

Bolton gt al. (1972) studicd the effect of stoching
density on broiler performance upto 10 weeks of aga. A
decreass in space allovance from Q.093 adens O /06047 B eMs
per bird was accompanicd by reduced final llve wolgnt, tho
effect on live weight wes legsor at 9 wesKsund wag aob
significant at 7th or 8th weeks. In broiler experimenta of
8 weeks duration, o space allowance of 0.078 sy.m. por bipd

(0.8 83. £te por bird) was found £0 be more than adequata.

Amdveows (1972) reported that as the bird density
incre wsed, the body weight of the broilers decreased. Jogbre
zobski (1572) carried out ex;)armama during three sceosony
( sumner, autusn and winter) to study the population dansity
using Gornish and white Rocit birds and reperted thot body
woeight was nat &nf‘lm.med by bird denaity, bub noted geasonsl |
effects o boﬂ; wel, 5211:.

Weaver ot al. (1973) cuserved that there were sig gnifigons
differenccs in body woelght 8t 54 days of age hotween gbocking
depsitioca of 502 and 734 8Q.0n. Broilors reared of the lowcey
stocking (734 mq.cm) density weighed 1675 g at 54 days of
age, and wore 50 g heavicer than those reared at the highor
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density (502 83 e2e/bird). Wathur and Reddy (1973) found
gtasistically ne significant difference in finel weight golan

due to differences in floor space provided.

Ram gﬁ,;i?v(?§76) found that Bhera was no sigaiflicant
Qifferenco in £imal wolght botwaen 700 and 490 aq. ¢n. Lo
space allotments. Tarrago and Puchal (1977) ocbacrved Lk
high stochking r-:mé (13 birds/age me = 555 8q.om/bird)
adveracly affected body weight. Parkhurst gt al. (1877)
paported that broilep perferasnce was waaffosted Ly stooiing

densities of .07 ard 0,06 sq.m./bird.

Prowdfoot et al. (1972) reporsing on an oXperimont in
which broiler ¢hicks wore housed 8% 3472, 555, 744 ood
8,27 8. decineter floor area per bird, obssrved that inorocsid
bird denalty resulted in a significant linear reduction in
body welizght of both @alea and femnles. Scheltyasck and
Gschiwindt (1930) opinad that stoaking'raﬁes of 199, 185 awl
220 birds/19 sd.ms pon hed uo effoct on growth Lo & woeks ol
age. Doaton gb ale (1981) reported that a growing denslty
of 637 sq.cm. on litier @id\nmt adversgely aff.ct the body

veishs at 21 or 49 doyé.

stanioy (1931) shudied the affect of atocking deasrtieos
of 900, 720, 540 and 360 sq.om. Weight galus asong trovtosents

wore affocted only after the sigth waek of age. Grovth wos
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markedly depressed in the groups with the highest stocluing
AanBitics.

Waavor _ez;, al. (1982) rosorted that broilers givan' DI
floor space wera significsntly heoavier thaa birds provided
a more poestrigied floor regimens Chrappa e al. (1982) did
nos <ind any signdficont dilferonces bebtwoen the densitios,
Vo {1932) allotted 300, 600 and 200 sqs ow./bird in Lthree
differont treatnertse The resulis showed thab birds reared
at the highest donsity showad a s&gmi’i@ané radustion {200 gj

in 8th wealk haldy wolight.

Raj ot al. (1795) compared performance of birds housed
at 353, 532, %20 and 470 83, €a. par bird and found that those
housed ot 470 99« oo por bird roglstered significant m.t_:;‘iczm
welght gaing. ZXovia'ko (1933) reported that the differencos
in atocking densitics on body weight at Sth woeek of age worg
not sisnificarnte Dody woights of broilers housed at the

of

densitlss more than 25 por 84. 9e were gigalficantly lowor Hhan

Lor dongitiog af 13 @ 25 por S¢ems
Foed consumpiion

dartung (1955) found that as the floor gpace por bird
incroaped there was a e@x*vesziémﬂing improvenant of fecd

comversions Brooks gb al. (1957) investigated the cconomic

impact of Lloor space on broiler production, wsing floor apico
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Of 0,505 1.00; 1.50, and 2,00 sd. 2% per bird. Thay found |
that foed was utilised most officiently in the pens wiherd |
the broilers were provided 1.0 and 0,50 aq. £t of floor. m&ce
por bird. As the t.m:al £ocd input increaged alter 9 wwks
age, there wos 2 decraase in the uni!:a of bz*oiler mtput pm?

|

unit of food inpub. : [

Siegel and Coles (1358) ascortained the effects of ‘

~ floer space on broller peyformance using 0.5, 075, 1.0 and
1425 89 £t af floor space per chick and obsoprved that the )

£loor spage zreatmﬁxxta used had listle if any, effect on fuu:i
I‘

afficiency at l}, & amd 3 weeks of agee ‘

. !, -

Brooks gt al. (19.;3) analysed the economic, tocinleal

mﬁ@ sampling measucsaents in broiler floor spacy raw;u.iramm:s..
A totul af 11,250 Wiite Plymouth flock birds were used in |
three tyials, with floor apace ellosarce of @50, 14004 1.:9u
and 2.00 sge LT per broiler. Ihe results indicated & bet*:.q;:*
Load uﬁilisatim ‘eﬂicieaéy in the pens whare birds had 1,@;

i
II

and 0.5 sq. £t of floor space each. ,;

. |
Deaton g al. (1967) studied the effect of t@mpemtum?
and density on broiler performeace in commercial type houscs
botn under environmentally controlled amd uncontrolled ;
conditiond. ‘me results ;Lndieated that feod efficiency ia |
better ab higher teaperatures Further i:aay stated that wh e' n

'I
Y
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tempersture rogimes, spesislly during the latter part of the
growing peried, are ebove 21.1°C, body weisht gain is signi=
ficantly reduced.

Colizado and Quisenbarey (1367) reported that foed
officiency was glightly favoured by higher density. Hiil (4071)
chaerved thet greatsr the space the betioer ig the foed offi+
ciency. Derminey ot al. (1972) found that foed consunption
decronsed as bird donsity increased. Bolton gt al. (1972)
poporsed that at 10 wook oge & decrease 1in space alloyanco
from 0,033 3Qems %0 D047 sge0. par bi?d wag accompanied LY
raduced foed consumstion and inercesed foed conversion

efficiontys

Mathur and Reddy (1973) Q@sérved no significant diffop-
encesin food efficiency due te difilerent Lloor spuge {4504
700, 950 aq.ca) treatments. Himners gt al. {1973) raportad
that faed conversion was dapressed with highest d@ns&ﬁ? (G
pirds por 167 x 167 ares). Cox and Himmers (1976) found that
density did not affect feed efficlency.

Ram et al. (1976) found no significant differences in |
foed efficiency whilo tosting birds on 450, 730 and 930 83+02
ser bird. Tarrago and Puchal (1977) studied the effest of
atocking rate on the performance of broilers and showed Thots
high stocking rate (13 birds/sq.n = 555 sq. on/bird) edvergoly

affoctod food converaion efficlencys
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parkiuest ef al. (1977) evaluated the economic feasibilily
of rearing broilars in cavirenmentally modified vae coaveabional
houscs in densitied of 0,07 and 0.06 sgem per bird, and Lound
that bird density did not influsnee broiler p’érf@maﬁce.
Mathow of al. (1973) observed that foed oiriciency wag bottor
at higher denslty in ¢oges and low density on litter. Schol-
tyssel and Gschwindd {1235) reported that birds stocked ot ko
lowest doasity (150 birds/11 sg.m.) consuned 9 per éﬁm‘; moRe
foed than thoge stocked at the other rates, but fced COMVGIOLOR
was 6 por cont bebtor at -the highest densisy (220/11 5Qe0s)
+han at the other dengities.

Deaton g_t_ als (1931) obgerved thet a growing density of
687 sqecn on litbep did not sdveracly affect foed efficicney 00
49 days. Staaley (4 ,931) studied the effcet of Btockim donsliy
on groweh rate, foed efficie ency, mortality, carcass guality
and moisturce contoent of the litter in broilers, on stocking
densities of 300, ‘?2{3, 540, and 360 sg. co per bird. e
z:'e norbed that feed sonversion among treaumms wera affoected
only after the sixth week of oge. Fead conversion wWas m2 1L

depressed 4in the groups with the highest stosklng densitloBe

weaver et 0l. (1932) found no difference in foed afficl~
ency between broildrs provided more fleor s,gace and rostrictod

fiocor apace. Chrappa and Petor (1922) repmrtecl thot feod
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consunption and foeod efﬁei,caizxiy hetween diffevent densitiey
were not significont, Vo (19282) observed thet birds rearad
ot the highest density (300 sq. em/bi rd) showed a sllgh*

dmprovenent in feed r:-‘:f.‘ icientyy. when compared with m& lw

dangity Zroude

- Raj gt al. (1933) found that the feod comversion petio
inereased Lroa 2472 8t 330 sg.cnm per bird to 3.06 at 470
sue o per bird, althoush g,mug differences wese not signifl-
cant. Carter and Marscin (1283) reported thas h:i.ghez- denaity
trectnoats had highly :aigfaiﬁ.c&m: nagative effests on foed
congeantloie

According to Kovin'ko (1383) the consunption of feed
or kg gein, on gd 1ib feeding was 2,52 « 2,63 kg in groups

L&

)

housed at densitics more than 25784, m Vs 2.46 = 2.49 kg ab.
densitics less than 26/8gem at 7 wocld. At the 8th wook, the
feed convorgion efficieuncy was poorer in groups houged at

densitics more than 23/8%.0.

Mortoliby

Haptung (1993) while reporting the gffect of Lleor spide
on broiler performance observed that kigh nvability wos
optatnod 1n 0.50, 0475, 1400 and 1425 sd.P6/bird floor 8300
allstmentss Siegel aﬂd Colea (1953) observed that tho £loop
space allowance of Q.;, 9.7.3, 7;:1 1.09 and 1.25 54. £5/bird
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nad litile effect on livebility upto 9 wecks of age. Colignds
'ang Suisenberry {(1367) reported that crowding the birds
resulted in increased meytality.' darr gt als (1957} obsarved
that per cent mortality incregsed as the space per bird

decraeased.

Deaton af 8ls (1967) reported that the denaliy lavels
of 929 and.650 a3, ca/bird did not affnct mortality signifi-
‘cantlys Deaton gt @l. {1970} found thet floor allowamses of
2?9, 465 and T43 saecn/bird affected mortality during high
ﬁeméerature conlitions and opined that hird density affceeto
the:micr@aﬂvirﬁnment. Hi1x (1971) linked incracsed flaar‘

sace allowance with belter perfomance and reduced mordcalily.

Doralney g al. (1972) noted that thore was a trand for
mortality to iﬂﬂréaaa as bird denaity incressed. FeldRamp
and Adans {(1973) Zound that mertality rate wes not signifi-
cartly affected by the differeat bird danalties of 330 and

590 87, cm of Lloor arca per bird.

Mathur and Rsﬁdy'(19?5) observed that the floor treat-
ments of 450, 700, 950 sg. om/bird did not affect mortalily.
Hinaers gt al. (1975), Carson gt gl. (1975) and Cox and
Hinnors {1$75) repqrt@d‘&nar@asa in mortality percentage
consequent to increased bird density. Rea et al. (1976) nnted
no significant difference in mortality lovels due to diffevont

floor gnace alloswanceas.
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| Parkhmrat ut ale (19 72 obac wved algnill cank r&uJCtAUﬁ
in martalisy in the Gﬂyit@nﬁuﬁudﬂlj modified hsa Tg Lhc
d@ngities wers OeQ7 and Qa@6.sq. m por bird. Stanley (1981}
raa@wﬁad that livability was marﬂeﬁly ﬂepreseaﬁ in tﬁe grﬁuaa

;with the higneat stocking densitieg.

Husseinl gf al. (1931) aleoc observed m@rﬁdlztv inora2na
ghaen density znara§asq in CRE23. Lunningh%a and Oc strasles
£1231) reported that mortalidy wag not affcetad by popula abhon
donsliy. Vo &ﬁ?ﬁ&) sbgerved fhat birds reared at high donsttlag
éxhibiﬁeé a significont increase ln.marﬁality pRrcenbage.
Carter and Hartln €1985} @piged that higner density trcatmest
had highly signiflicant negative offect on por ceat mortality.

Season

”ﬁaba 53 gk al. (19693 atquea ENG rdl&%i@ﬁdﬂiJ of @lea
gpace Bo £ ¢t@ra inﬁla*m@ing broilor grdwtua Tas resmlts,
inﬁieazca tqat b;rda rﬁared en . £t floor per Lied EPow
woll dar;ng tha foil, winber and 3??1ﬂ3 nonths. Howevor, dwing
gumasr wanths the birds reguired 1.2 sq. £t fleor agace plcin

bird for afficieat groviis

Deuton st “L' (?ﬁu?) oas&rvw@ that when tnnnﬂrﬁﬁure roninng,
especially &urinm the lattar part of the groving pérlod. arc
above 21 'c,. body weight gaia 18 signifieamly reducads
A significant density ef fuct o bady gmiqht gain 18 avident
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\ . _ y
at temperatures below 21.1 C. Feed efficicney is batter af
highor tonmperaturcs, but mortality and condemnation were nob

significantly affectod.

Deaton gt al. (1970) obtained results umder winber and
suanor comiitlons in an emwirenmentally cémran@d hougces HMoleg
had nmere leg weaknsss ond breast blisters than fomales, with
a highor mertality :hen, high teopsroture and humidity woera

factors. A density of 279 sqe ca sigificantly aém*essad
bedy woight for both soxes. They further otssczr\}eﬁ that bird
denslty affectced mortality during high temperature conditiont

ainco bird density was found $o influonce the picroonviromiznts

Jastrzobaki (1972) reported that the seasons olewrly
4id account Lor an inercase of body ir:eight;. Parkhurst gt Gl
(1977) investigated a comparison of broilors grown in
envirorneatally nodificd snd conventional housing at difforoit
popuiction densities. DBody weight and foed comvorsion
significantly improved and mortality was gignificantly decrpoaxd,
in the onvirongentally medificd housc. 3Bird density did nob

influence perfornoncss.
Dregsing yield

Hartung (1955) groded the imdividual earcass of each
treatneont into the Colorado grades and found that asg the Lloor

gpace increased there was an inereasc i the per conb grado A
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carcassos. Roberts gt al. (1961) observed that there was Q
aisnificant change in percontags of groda A birds when

birds were allowed more £loor space.

Deaton et al. {1967) reported that sarcoss condeanation

' was not siznificantly affected by the density levels of

929 and 630 aq. co/bird. Weaver gt al. (1973) investlgated
the offcct of stockinz densities of 502 and 734 93. <3 on
broiler porformanees HMothods of rearing included stralghite
run and uniscxual flooks. The resulta showed that popoeumogt
breast trins were sigaificantly highor for malos {14.8%)

and for the higher stocking densitisg (5.3 than for femlon .
and the lower donsities. Differences aamong treatmonts worc |
not aignificant for breast angle, percentage bruises aund

cordemnations, waen processed.

Sethuresan and Rothandaranan (1%‘73} investigated Tha
effect of pro-sloughter fasting ond population density on )
dressing yisld of broilers. Floor space given durlng renring
pariod had no effect on drogaing yield. However, when the
birds were rearced with increased Lfleoor space of 1080 age &« oyl

prolonged fasting time, thore was reduction in drossing yicld.

Proudfoct et al. (1979) reperted that imcrecsed bird
donsity adversely affocted cercses quality. There was &
slgnificant increase in the incidence of breast blisters in

females with the linrar offect approaching significance for niles.
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Silaev gt al. (1281) measured carcass woight and carcass
waight per s8q. m £floor ares at 6, 7 and 8 wooks of ages It
vas found that increasing the housing denaity L£rom 34.5 to
44 bivds/sq.m floor area increased the yiecld of poultry meat
per house by 30 per cont without any fall in quality.

Stgﬂla? {(1931) studied tho effsct of stocking density
on groviil rabe, feed éffi@&emcy,.mmrtalxty, car¢a$s.qualiﬁy
and noistude content of litter in brollora. Cargasqu&al&ﬁy
as dotormined by the mumber of breast blisters, was 42 por cont
in the grouss with ¢he highest stocking @enaity 6369 aqe caf
‘hird) gs compared with 10.3 pepr cont in the graués with the
lawegt.aﬁocking-&énsity (9@3 aqe en/bird).

Lithor cvaluntion

Hartung (1955) reportod that littor moisture gontaud
decreased rapldly as the space increased. Siegel and Colaun
(1953) observed that the litter conditions wers subizfactary
under floor space treatacnts of D'EG§4Q!?5@ 1200 and 1.25 94580/
bird. Roberts gh ke (1261} oboerved the per cent moigture in
the 1liteer decreased whore birds were legs crowded. UHathur
and Reddy {1975) reported that the molsture content of tho
litteyr significontly veried between the floor treatments of

450, 70O, 350 s3. co both at 8 and 12 weeke of ages
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Ram eb al. (1976) noted that the moisture contahl of

- fhe 1libter significantly varied Letween differant'zlbér'tra&tw
ments both of 8 apd 12 weeks of age indicating en laverse

- relationshin bc,mmc,n aoisture contont and population dem:.t;.
Mathur and Reddy (1975) and Ram gt al. (1976) obsurved that
it was dia.fmul* to kae*) t;he iister in workabla condition
when f£loor space allwumea were reduceds Stanley {1931)
‘obsesved thelmaiature contant of the litter increasesjrogro-

ssively as the stocking density ilncreased.



/f(ﬂetzklj and %téoa@



MATERIALS AND HIEHODS

Twe axperiments were carvied out at the Univopsity

Poultry’ Farm attached to the Departaent ofPouliry Sciunce

of the College of Vetorinayy & al Scloacos, danmubhy.
The trisls wers to 2gs in the nerformance of Guumerclal

broilers reared in thres differeat density levols, in two
SeARO NS, 0 deteraine the optimisn apice reguircacat fov
Broilers undar the Agro-climetic conditions existing in
Kerala, Day~old commercial broilupr chicky were purcehased
froa the Regioaal Poultry Farn, Chatamangalam, Kozhikode.
The first oxperinent was conductod during the sudaer ooagsn
{April = Moy} and the sz2cond during monsoon aeamn (June - |

July) s
duparinent 1

In this trial, 700 dayeold, stroight-run oomnsrcial
broiler chicks were brooded togotaor uader iadra red Droodiny
gysten uplo fmw woeoelts of age. The 1itier materlal used wag
wood-shavings, which was spresd evor the floor in abeub 7 on
thicknogs. The day-old chicks were protected agalast danikbcd
digease using ROPF vaccins by occulo-nasal instillalions YhO
cilcks were wing banded and individually weighede | Feed angd
water were provided gd 1ib. Comwercial broiler startor nash

was fed from 0 - 6 woeks of age followed by a broilor findshor
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pash till the completion of the exgorimont. The preximaltce

composition of the fceods used is Zurnished in Table 1.

Peble 1. Proximate composition of Starter
and Finigher diets.

" Factor starter (3) Fimshor (i)
Pry matter : F2e5 9242
Crude protein 25.2 24,0
Gthor extract 5.5 Bat
Crude fiber 241 3.5
Total ash 111 865
Acid insalable Aah 2.9 2.8

The foed consuaption was recorded durias the brooding period
separatoly. The alr tomperature ead relative humidity insido

the pens were recorded dally throughout the experlments

At the age of four weeks, the chicks were welghed
individuzlly and randomly distributed into three treotment

groups as followas

Ireataent Floor spacs sllowance
Grovg I Low density treatment 1114 3. om/chick
Group II Medium density treatment 929 Bqe. cm/chick

Group IIT High Donsivy trcatment 743 sqe ca/chick
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Hach treatment group was assigned one replicate @ach.
The average body weight of all the treatment groups were
adjusted to approximately ejual. Birds nuabered 83,1900 and
125 in the low, Bedina ond high deasity groups resjectivolys
Zxeopt for the £loor space allotment, 21l other aanaccenantol
practices were the sase £or all the treataents. Data on
irdividual bedy weight and foed consunpbion fer'aach group

wera collected at woekly inborvais upto 3 woeks.

Ohsorvations were also made on mortality and behsvioural
sattorn omong the different troatacats. Microclimetic
vavi&bl@é of alir temporaiture and relative humidity were rooordod.
Wnen mertality occurred, desd oncs in each group were roplaced
by birds of almost identical weighta from a group of extra
birds maintained noperately, with 2 view to koep the floor
8paca ailawangﬂs combant. Samples of litter were taken and
identical guantities (50g) were woighed out amdl moisture por cond

wag asgortained by weighing aftor complete dryings

At the and of 8 week peoriod, 3 males and 3 feazles
wore vandenly sclected from each replicate and slaughterad
to study the processing yisldse The birds were fasted for
nine hours prior to sloughior, duriag this period water wis
orovided ad lib. The birds were killod by the cutercut mothod.

Bleeding time of one alnube was allowed after killing the
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birds by placing thea in a blecding funncl. Dressing and

ovisseration was done ag per the standard proce 3lareg.

-

Exporiment I1

This exporiment was similar to Exgserisent I sxcept
that this trial was pun ducing the monsson geason of Juae =
July. Vleor space allosances, and munagessatal practicos
wepre ldentical for both experiments,  Dus o on wnexrpestod
shortage of broiler chicks, the treataent allotosats of Thic
exgsai*iment rmmberad 52, 53 and 79 for the low density, pediwg
dehsi‘ty and high density groups. There was no chango in thoe
£loor space allowances per bird which reamsined 1116 aqe oy
939 ag. cn and 743 83, ¢a in this exporiment also. The
variable Lactor batwaeoen thr» w@ expordiments was goason. Hata
coliection, cvaluation and processing for different poruaziors

wepoe corriod as laid out under Sxporinent Le

Phe data were analysed as por the nethods of Snedecor

and Cochiran {1957)
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Experinens I

This experiment was carried cut during the vara 36ason
of April aml Mays The climatic variables of temperature,
rolative numidity, precipitation, amd air volocity for thoe
seagon are presouted in Pable II. The nsan weekly asxloun
fompapatures were 38,7, 35.7, 343, 331, 3he6y 353, Sheby
3’4,59'6: and the mean relative humidity percentages were 73.dy
6Te3e T3e0s TlheBy 705, 6842, 713y 70.2 respecilvely for
the period under study. The maximum am‘amni toapaerature was
pogistored dwring the second week of the exgerimen_t, The
maximun relative humldity pei*cerztage was observed during thoe
firat wooiks |

The mean weekly body weights and the gains for 4th %o
the Bth weoek of age are proseated in Table ILL the ar;alyam
of varionce in Table IV and the prephic repregentation in
Figure 1. The sean 8th week body welghts registored for tho
tpreatmard groups were 1054, 1014 and 1013 g respectively for
low, medium and high densities. Though the growth rate did
not reflcet statistically sigalficont difference between
treatmznbe, the low density group exhlbited numerical differonce

£ron modiug and high dengity groupse
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Table III. MHean woskly body welghts and weekly gain dn g
baxperinent L.

Lo &ansrby Iﬂed:l.um densi: By H.i,:,n deﬂsﬁ. u;
Wedk 1114 _cm /b::.rd 929 cm Eroird 743 em W/ pird
‘mﬁy wt.({;) g;«.s.in {g) body » t.{fa') gain {.3; nauy ke f.¢3 i«w;}. (u}
v 374 375 375
L2 533 159 541 1635 543 158
VI 719 186 719 1783 593 152
VII 857 123 350 i3 859 164
NG 154

VIII TI5% 197 1914 16%

%‘E‘LQJQ—_\



Table 1V. Analysia of variance for weekly
gaing Expariment I.

“source  af 88 MS3 P
Replicato 1 2 2 9,004
Praatment 2 53805 294,03 (.65 NS
Jack 3 308692  1028,97 2.28
Epror 17 764565  449.74

Total 23 11322,62

NS = ot Significaat.
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The mean weekly feed consumption from 4t to the Bth
wook is preaented in Table V (a) the analysis of variance
for food consumption is presented in Table ¥ (w) ani the
graphie representation in Figure 2, The f£oed ¢consumption
did not ﬂ@ffer‘&igaificanxly petween treatments. The ovorall
food consuaption par birvd for léw, nodiun and high density
| groups wers 3355, 3500 and 3205 g ressectivoly. Tae highegt
feed coasunpption w&s'ebservcd in the 7 waek for all the

U preatnenige

The percentage of ready-to-cook yield ot Sth week of
agé is presented in Table ¥I. The perceatages Zor the Lo
madium ond high density groups were 99.4, 63.1 and 637
respectively. The pooled analysis of variance for the
Bgporinent I & LI are presested in Table Vii. 7The raculis
on the por cent dressed yields showed gtatistically no
significent difforence between the difforens trestnsnbss
Howaver, there was numerical advantege for the low density
group waen compared with the medium density group and the

high densliy groupe

The por cent mortality of the different treataents arc
plven in Teble VIII and the pooled analysis of varionce for
mortality for Brperiment I & II are furnished in Zanle IX.

The per cent mf mer%a1ity for low, mediua pnd high denaity
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Table V(a). Hean weskly feed cons4mmtion/(g/hird/waek.
Expariment .

Low dﬁnaity Mediun donsity High danslty

W@@k, 111& cm./bird 92$ cu /bird 7h3 ¢ 5/b1ra “
0 = IV 7430 ‘ T43 ' 743
v 50145 475 476
Vi 8375 633 ‘ 592
Vit 73340 734 725
VIiI 739.0 712-‘ 654
Cumalat= 3355, 3303 3205

ive total

(0 - 4 waoks feed canduap sion is the average of all birda :
breosded tegether @ufé?e allaument).

Table V{b). Analysis of variasca for weekly Zoed
= cmﬂaumazaor Bxperinent L.

Source ﬁf Sm MS3 B

- s i o R S S A IR A, T i Y I S = L BT

Replicate 1 8.0028 8.0088

Treatment’ - 2  1328.12 664,06 084 N3
Yook . 2 96192,12  48096.0% 1.3 *
Error _ 12 S415.87 784,65

Total _ 17 106929.12

N3 « Not Significant.
* = Jignificant (P /_0.05)
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TPable ¥I. Per cont roody-toecook yield
fxperiment I and II.

Per cent raadg-ta~ego§_yield

Treatment i .. 232

s —e——— Exporiment I ixperiment LI
i | 2 .
Low density 1114 om™/bird 6349 7225
i1 |

Mediun density
929 em/bird. 69.12 724614

IiX s
High density‘7&3 cm”/bird 63. 71 7255

Pable VII. Adjusted anmalysis of variance for psr cenb
ready-to=cook yicld Zxperiment I and iz

Source as y B A
Senson adjusted : 1 C o 123.2592 ®#
Treatment adjusted 2 Q6803202
Interaction 2 127095
Within sub=class ' 48 4 e2GE1TS

»# Highly significent (P /_ 0.01)
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Table'VIII. Por cent mortullisy Dxperineat I & I,

__Per cont mortality
Wregtmtgﬁﬂw_ o igperiment L cxXperiment il -

I
Low donsity 1194 emz/

bi_-r'd, 3¢50 a0
II |
MWmmmmwwm/ . y
III | N
High density ?43 cm / ‘ . ’
bird 1658 00

Pable IX. Amalyais of variance for per cont mortality
Experimont I and LI (After aresine transfor-

_ pation.

's¢§f¢e | | : dag£ | 'mbv
g o 0 g 250 won e 227 2005000 NP 40, D WEH-SE) e TP oty W 0B . PP
Raplication 1 3,091
Season 1 220;42@ *ir
Treatnent 2 N P9V
Intoraction 2 LIS
Errop | - 3 D477

Tét¢1"' 0 s e 10 g o 2 > - S - i

#¢ Highly significant (2 [ 0.01)

‘Hoan $ablo Cor coupapicon botwesa oensons aad h@tnoo@ tyoabroeka

P A SR € SRR < SO 58
Seagon I 10.12 10476 7,21 ; 9438
(3.1) | (3.5) (1.55) (2.65)
Seagon I 081 G 051 - C.081
(0s02) (0.02) (0.02) (0.02)
Hean S5e85 5,785 4401
' (0499) (1.9 (0.43)

(Values in the parenthesos daﬁate-fatranaformagﬁﬁgluss)-
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tracknents were 3.50, 3.50 and 1.58 resgectively indicoting
that the different floor space treatmauts hed no significoub

effect on mortalitys

Thie moigture caatent'@f 1itter ab the ond of 3th woek
is showa in Table X ond the apalysis of variance for poslad
dota of Eggeriment I&ZIX is pbag@nte& in Taﬁle Xis Thaere
was significant difforence (P /_ 0.03) between all the
treatnonta. The per cont of litter moisture coutent for lowy
mediva amd high density treatuzats were 21,70, 29.67 aml
32,52 reapgatively. Tuhe nigh denaiby pons of 743 sq om per

bird nad the highost molsture coatunt.

Pxporinent I1

- This experimont was carvied out during the monsoon
soagon of June ~ July. The climabic variables of tamperatur,
relotive humidity, precipitstion, air velocity for the soagon
are prosented in Table XLL, The mean weekly qaximun Gompe
eratures wers 29,1, 29615 28.34 2842y 2749y 23.5, 27+04
25,6°0 and the mean relative humidity por cont were 02,5,
3361y 8543y 875y B6eley 85,5, 8945 and 82,2 rospeciively fop
ist to the 8th week. The naximun ambient Lenperature was
regiatered during the 8th woolks The maximué relotive
hunidity poxr cent was pocorded ﬁuring'tﬁa 7th waek of the

exporinent.
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Table X. Per cont litier molature coatent
Gxpoviment 1 and LI.

Litter moigture coanient gsl

Ireataonts Sxperiment I éxperiment II
i

Lov density 1914 cm / .

bird 2170 32655
I

Medivn density 929 on' / - '

bird 29.67 40,99

Lot l7a§ .! | o
digh ansity cm ‘ ,
bird 32452 4323

Table XI. Analysis of variance for litter moisture
content Sxperiment I and 1L,

Source - Coar 155
Replication 1 - 1.920
Seagon | » - 1 ~ 155,475 ##*
Troatnont 2 43,875 ¥
Season ¥ Treatuent ] 2 0.1181
Error 5 0.6000
oot SPR— - I— S

#* flighly significant (91“9.01)
- # Signiticant (P/ 0.05) . .
ﬁhaa table for comprzioon Botwacn 0O gong a3 kotucon tratoands

ot o —ireatmont 1 Ircatment 1T Treaﬁmﬁnt LLL  Hoon,
_ o 2”0-716..’ §50Q2 : JQ»??J 31 355

Season I (21,7) (29.7) (32.5)  (27.85)
| 344733 394815 41.12 534573

Season Ii  (32.5) (41.0) (43.12)  (53.83)

(Values within the parcatheses denote retransforasd
moan values)e -



Table XII. Mean climatic variobles = Jung =July
: Expariment II

g ey

ook i&"m’y{fq’h‘ Relative Precipitation Air velooity
ook gagimap ___ Minipan humidity % . ma. .. KBPR ..

W D e Lol g

I 20,4 2540 82.5 2049 a2
I 29 22,8 83,1 5348 64030
III 2343 22,2 8549 2943 5400
IV 23.2 22,7 875 S

Vo279 S az7 864 31.1 5471
Vi 23.6 23,0 8543 2549 5e71
VII  27.6 22,2 B34S 37.3 5471

VIII . 25).6 23-3 @202 303 ‘30&2
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The mean weekly bBody welghts and the gains fron 4th
o the 8th week are enuncrated in Table XIII {2) the analysis
of veriance in Table XIII (b) and the graphic representatlon
in Figure 3. The resulis irdicoted that es the floor space
por bird incressed there was a correasomding increase in
welight gait.  All treatnents exhibited statistically signifi=
cant differances, Tho average Sth week body wei}gma for L,
mediun and high density grangﬁ wope 1656, 1631, and 1539 g
regsectivalys The trond of b@cﬁy walght gain was in the sam
pathorn for all Ghe threc tremtmonts, IThe maximam body
woight gain was in the 6th weclk for ell the treataenis, The
gaing for low, mediun and high density groups were 500, 302
and 290 g rosjectivelys Ia the 7th weel ﬁi—wzfé wos 8 dawméz_z*{l
deflection in welght gain for all the. treatmentas In the B
weal, the weight gain improved in low and mediun density
groups tut in the high density group it was equal to the f‘m
woek. The birds grown on low donsity pens had the highest
wsight goine The bé,.z*ds on mediug and high dongity troatuants
had a slightly bettor we{igm at Sth weok of asge but the
differonce botween the treatacnts widened as ége progrossod,

with the bird on low density treaiaont f*étm?m.né; higiaﬁrgeiwua;

The mean waekly feed consumpiion from 4th to the 8th
wook are given in Tadle Xiv(a) the analysis of variamce in

Table XiV (b) and the graphic reprogeatation in Figure &4.
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HMean weekly body weights and waekly golin

in g ER*)am:nﬂnﬁ II.

V‘LQW deqs&ty Mediun density High dczmmy
Yeek 1444 ca”/bird __929 _cn®/bird 743 o /vivd
o By _we(z) gain (G body_wt.(s) gein(a) . body wte(s) Geis (G)
Iv 530 529
v 733 263 783 259 260
Vi 1099 306 1030 3092 250
yIr 13063 269 1355 265 1334 255
VIII 1656 283 1931 275 158% 255
Table XIII{b). Analysis of variance for wcekly gains
| Experiment Il.

Source af S8 MSS F
Replicate 1 B7+95 B87.95 ' OgS40
Trontment 1081575 5404787 5416 ©
Weck 3 | 5910.860 1970.283 18,871
Eyror 17 1778709 104,029
Total 23 8853,1 '

* Signigicant (P / _0.05)
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Pable XIV{a). HMean weekly feed consumption (g/bird/
wahl;) Experiment I

T Lo density Mediun aens.z.ty High density
zi?‘i‘? L cmt?/bizd 929 ca/pird 7&3 cn2/birg
q=IV 520 93 980

v . & 63 605

VI 733 725 T30
'3 9 752 775 743
VIII 977 916 ars
Cumulative . ' N
Total AT 3997 3340

{9 = &4 wouks fead consumpbion is the average of all birds

brooded togeti aey bofore allotment)

Teble XIV(b)s Analygia of veriance for weekly feed

cmmummea mnmm.m ‘nfa 11

S@urce 38 Ut S ) F

&aglica&t& A ki 0.2244 02244

Troatment 2 355745 1768,72 2403 Us
Yook 2 50B96.78  29943.39  Bb.43
Eppor 12 1 3&35‘ 33 8569461

Potal 17 '

7385978

NS = Not Signifieant,



1000 ___ LOW DENSITY UH‘iem’*/BlRD)
——— MEDIUM DENSITY (929em?/ BIRD)
R HIGH DENSITY (743 em?/BIRD)

900}

600{

700}

600]

FEED IN GRAMS

500

400

4 5 3 7 g
AGE IN WEEKS

Flc4d THE ME AN WEEKLY FEED CONSUMPTION
OF BROILE RS (g/bird /week)
o EXPL—:RIME:NT 2 ®



28

The foed ¢onsumption rates tend to shos wore or less the suao
trond with ounly slight diffarence till the 7th.wwek;. During
éhe ath weolk, fe2d consumption varied in a wider posges The
Low, medius and high densitiss had the highest, medium and |
lorast foed sonsumpbion retes during the Sth weeke Tae moXirng)
foed consumption was observed duriég the 3th week for all the
tpoatacittse The feed consunption during-tha Sth week was &
1ittls highﬁr for mediva and high density groups than the

iow density groups In the 6Lk week the low démsity group
consuznsd more than high density followad by the mediua density
groups Bub in the 7th week the mediun denaily group consumnad
nore feed thaa the othor Lwo treatments, which though slightly

different did not reflect atatistically significant differencage.

The ready-to-coolt yioelds at Sth week of age are prosented
4n Table VI and the pooled analysis of variance for Egporimont 1
and II is prescanbted in Table VII. The per cont ready-to-coek
vields for lov, mediun wnd high denalty groups were 72.23,
72 %% anﬁ ?2;55 respectively. - No sigaificont differences wﬁﬁ@
ohsarved in %hé dregsed yiclds of broilers rearcd én differene
density treatmonts. The results on carcass yields indicated
that birds reored on floor space of 1114,929 and 743 89. € pOr
bird did not affact the carcass yields, during The monsoon Soddoi

There was no nortality from 4th to the 8th week of aga.
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The molsture content of the 1i’%:teé at the ond of 8th
woelk is given ia Teble X and the poolaed analysis of variasce
for Bxperiment I and II for the faclor in Table XI. 7The
percentage of litter molsture conatent Zor low, mediun aasd hisgh
density groups wore 3255y 43,99, and 43423 raspectively.
Significant differenses (P /_ 0.03) wors @h%r&aﬁ hetween

all the turee different treatnents.

Comparison between Hxperiment I & IX

gince Experimont I and Experiment LI were wnduci;ed
during two distinct geasons of the year,; a comparison wag
made pooling the data For agcaertaeining the seagonal affects
on pérf@r@ﬁnce resultse The analysis of variance for growth
i presonted in Table XV. The meen Sth woek body weights
registered for the treatment gmups wore 1254, 10145 and 1013 o
‘regpec“cive}.y for lw_-.. mediun and high éensities Aur dng sumaer,
“and the mean Bth wook bady weiyhts registered for the treatmont
groups during monsocon Season werea 10556, 1631, aad 1 539 g

réspec"s__ively Lor low, medium and high densities.

- The monscon gcason ¢rop had shown significantly higher
growth (P A_ 0.01) thon sumaep scagon. From 4th to the Gth
woek, the monsoon scason birds were higher in body weight galn

in all the different treatmeihs. Tae body weight differenco



Table XV. Poolad data analygis 'of variance for
growih rate ixperiment I and LI.

Source ag 53 M85
Seagson 1 16749151 14769151 #2
Weok 5 7087.30  2362,42 ®
Troabnent 2 180 2442 75%.21 *
Seagon ¥ wWoolk 3 1916.44 638,81 *
Boason X treatment 2 2179 D3.75
Treotment ¥ week &6 3051 .63 5‘1%.28
rror 30 595,94 213.20

Potal 47 167673.15

* significant (P[ 0.05)

#% Highly significant (P/ _0.0%)
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betwoen the two geasons £or low, nedium and high densities
at 8th wook were 602, 617 and 576 g respectively. The high
dansity group (743 sge cn/bird) wad acliun density group
(920 sqe ca/bird) diffor sigaificantly (P /_ 0.03) from the
low donoity (1114 sg. om/bird) group.

Loz doneity with a fleor space of 1114 sy, ca per bird
exhibited significantly higher prowth thon nedium (922 si. </
pird) and high (743 sq. cm/bird) treataonts in both the
seasons. IR cumger, geowth rate in 6th to the 7¢h wook i
significantly lewer than that of othoer woeka which are
homozenous. 1o BONsSoon season, grosth rate in 3th to the Gh
week 18 significeatly higher than that of other weoks which

are Romogonous

The poolcd analysis of variance for food consuamption
:i.‘ez; eoorinent I and I opre givon in Table XVId The ovorall
£eed consumption during summer scason for low, mediun and
high deusity gmupsﬂw@re 3355, 3303 end 3205 g respectively
und the carras;mrﬂih%:;%; [ons0onl seascn were 4048, 3997 asd
3940 ge The differengo hatween the two acagons for low,
modium ond high cianaift;y groupag were 693, 09% and 735 g
respectively. HMongoon seassn had shewn siguificantly highor
food consumpiion than the sugser aeémn. Buring smﬁxnaf SOH6211,

S5eh to Gth wook focd consumption was significantly highor than
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Popled data anslysis of varionce for focd
congumption Ixperiment I and Il.

Sourca as g5 T Has
Season’ 3 408,95 0B,99
Week 2 33378.72 - 16689.36
Jeason X woeek 2 122700417 61350,08
Treatmont 2 4554, 59 217730 &
Seagon x Yreatnsnt 2 511.18 25560
Tpoatment 3 woeek 4 10354.73 259,70 @
Lrror 22 F89.66 - 431,35

. Total

2
W

190197.89

*% Highly sigailicant (B _0.01)
* Significant {7 / 0.05,
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other woeks, and 7th to Sth week consumption was very lw. in
monsatn season, there was sigaiiicaat differencoe E:etwcen allk
the weoks, 7th to Sth weok ghow cad hig ghest consumption, cmﬂ Ghh

to 7th weak the lowegb.

During Sumé@r séw@ﬁ, low snd mediun densidy groups
foed con sumpﬁinn was honsgencus  ak sir"nificantly dz:ﬁ’femm
fron high density group, which returaed the larest feed
consunstions - During MOnIcon S2A30N0, significant diffaeronce
botwoon luz, medium and high densily groups were ghgerved, Lou
denasity rogistaring nigheat foed consumption and the high |

donsisy the lowest consumptions

Tho ready-t.é-cwkyieid parceatages éei’wen aeaaém
giffored highly significantly. Percmt%@s for sam:ner Boa @
ware (9.03, 6212 and 68.71 for low, melimn and high d«mswy
groups respectively, while ihe corresmniing figuros wero T24l54

72,14 andl 72,55 during the w@onsoon seoson (Table VI and VIL).

The litter moisture content wore 21,70, 23,67 ond
52,32 per cent for suamer for the low, modiul and high denralty
groups poespectivelys Tho corresponding regpoctive Ligures Lo
the Monsosn 8eRsen Were 32.55, 40499 and 43.23 per conts  Thowo
existed highly significans (P _{___ 0e071) differeinwe botween

soasons {Table X and XI).
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DISCUISION

Experiment I
Season

The climetic varizblos imj.oawdtnat the period of April
May con be ¢lassed as wara and rolatively husids Thermal
envirennent existmg during this aeriodwas not corkucive Ry
. poultry as inﬁieatec% by ‘ahe ambient temperature ad the high
humidity rates. The amzmum fhermal zone rocommended Lo battor
production fﬁr‘ broiler' is in the range of 13 and 214.43?(3
(Hei1e8404 1@‘76),. Sime the embient temporaturs during the
poeriodwas eansts@eﬁtl&_ much above the upper limlit éﬁ‘.‘ tha
recomnonded zone, binﬂé rmre;i &uring this period expariease
considorable ameunt of thermal stress. Sultsble namagemental
practices are indicated to im;:x*ové e.cm.fariz conditions waen
birds are peared during this poriod. Tinis is consistont with |
the findings of Deaton gt al. (1967), Daaton and Reece (1972 |
and Nair (1983) Zopr this ;;eri@as ungder tropical .::vlimaf:es,

Growth rate

‘Gn & compoarison of the B8th woek beﬁy waiizhta between
tho troatments, it was obscrved that the birds on low donsity
treatment (1174 ag. cm/bird) ':.set'uz‘xiezd namerically batter woilisks
than the mediunm donsity (929 sq. ca/bird) and the high density
(743 aye. ca/bird) groups. The increased £loor space allowean:os
apparently had alleviated the environneuotal atress mntz‘ibw:in@
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to an iagr@#ament in confort comiitionss A reduction in
s@aiai tension due to avallabilicty of incrscsed disperaal
facility misht alse have eoabributed for the bettor porforname
of the lov density group. It would be natural that availability
of floor space would reduce individusl interactions paving
way for sgbabiliszation in the flock. Botter porformances Lopr
low denaity flocks wore reported by lertung (3955§, flansen
and Beeker (1960), Roberts gt al, (1961), Hill (1971), Woavey
et a). (1932), and ReJ gt al. (1983).

The rosults of this gtudy therefore indicates @ trond of
batter porfornange by birds undor increased fleor allowamas
suggeating that density reduction during sunmer gonths of &
hot humid type of tropical olimate improves broiler porformarosd.
Fead consumption |

A perugal of the data on the mean waokly feod conaumytion
(g/bird/woeik) do not reﬁlesﬁ gbatisticaily significant diﬁggrﬂasea
betucen treatments. But, here again, the trend of incrouse in
foed consumption 48 ovidont correspoading o a deerease in
‘ bird.dénsity; Generally, foed consumption goes down during
hot geason end to comtcract this Qoluntavy anorexia; many
nutritional, emwireazental and sanagesental wani pulations ave
reported and practiced (Clark, 1991)., The trond of inoreasod
feed consumption in this experiment coaseguent to deasity
reduction could well be exploited as a mouns 6€_maintain1ng
bBebtter preduction during the hot sﬁmmer montihge. This ig in
agreement with the finding of Parrago and Puchel (1577).
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Pepr cont ready-to-cool yleld

Theidata on por cent peody-to-cook yiald of broilers
reored under low density, maedium density and hign density
do not reflect any apprecisble diffarence suzzesting that
increaged floor space allowanse per bird do not influence
dressing yield. The carcasses were not graded awmd thereforce;
the effect of density on corcass grade could not be evaluatod.
It can be presuncd that increased density may contribute to
goslal dstrife and hence this aspect noeds detailod evaluetions.
Hartung (1955), Roberts gt 2l. (1961), Deaton g& al. (1967) 4
Sethuraman and Kothendarazan (1378) also reported lack
of density effects on drossing yields of broilers., A @arusaif
of the literature preé@nts.coaflicting reports on the offect
of denaity on carcass grades and there is furtha B50ORe of

invostigation on this agpect.

Per cont acriality

from the data on the mortality percentage it is Alfficull
to ascribe treatment effecta. fhe per cont mortality for
all the treatments are well-within the standard limits. 1t
is impossible, therefore, to atiribute any 1link between por
cent mortality and density levels as far as this experiment is

concerncd.
Pep cont littor molgture coatont

The 1litter moisture contont exhiblted statistically
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signlficant difference bebween the throe density trestasntss
While the low density (1114 sQ. em/bird) returned 21.75 the
medium density group (929 sq. ca/bird) 29,64 sad the hizh
density group (743 84 cn/bird) 32.5% exhibiting 8 direct
connection between bird density levels and litier moisture
content. This ;s,quiﬁ@ understandable as there ig considorabile
moigture cutput in the regplratory procaess of chicken especia=
1ly in ingreased ambieﬂt teaparatures. At temperaturas above
2506. chicken hoovily vesort to evaporative sooling by way &f
panting ag the @ain madivs far_@aevagregulati&m, Ag denslly
levels increase, evap@faﬁavy m@isﬁﬁre accumulates gontributing
to elovatod litter moisturo percentages. This observation 45
in agrecment with the findings of Harbung (1995), Roburis
ot al. {1961), Wathur and Reddy (1975), Ram gt al. (1976) and
Stanley (1991). The results of this study is perfectly ia
agreenent with the observations of Mathur and Reddy (1975)
thet at lover £lcor space allowanses it was difficult to koep
the litter in workable conditions. It is evident theroforc,
£rom the results of the study thst there exisis a direct
relationship between litter moisture content and population
densitys Rom et al. (1976) also made similer observations.
It is, therefore, appropriate to presfuse thal 1awewiﬁg denaiiy
jevola would be an advantageous manageaental pré@%ica to Koop

good littor comdibions.



Experiment I

Seagon

This trial was conlucted during the Southwest monsoon
éaaaan_a£ June = July. A perusal of the climatic veriableg
of ambient temperature, rolative humidity, procipitation and
air weloeity indicatod that the climatic profile of the soason
wag roasonably comducive for poultry production. The meon '
paxingn teaperature duriag this season varied between 27.6
anﬁ’ZQ.ﬁéG, only, and the mean minimum tomperature betwoen
22,2 and 23.3 C, thereby registering los amplifudes. The
relative hunidity percentege varied betwean 82.2 and 32e5.
This season is chavoctorised by a falr anount of precipitation
registoring a minloug of 3.3 ma and the saxisum of 40.8 na.
This precipitation had eccounted for the increased levels of
relative humidity recorded during the seasen. The increasc in
the hunididy percentages have been considersibly off set by th
duecrease in the ambient temporature from the point of viey of

bird confort,.

Growth rate

The rospective Sth week body weight rogiatered by brailers
in this trial wepe 1650, 1631, 1332 g for the low density
{1114 3q. cm/bird) medium density (929 sg.om/bird) and hish

density {743 sg.on/bird) treatnents., The differeny density
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tpeatmonts differed significantly (P /_ 0.03) betwsan thmf’
denoting density inﬂu@m@ on body weizht gains. 3Iody woight
gains exnibited improvoncubs aemsaquém: to a decrease in
density lavoelse. A depression in growth rate and botier growlh
parformance ﬁﬂn33quanﬁ to an ingrease and degrease regpaciively
in density levels has been reported by Srinivasan (1963},
Andrews and Goodwin (1969),Deaton et al. {1970),1411 et al,
(1971) Dolton gt al. (1972), Weaver gk agl. (1332) though
Chrappa ot 2. (1982) did not cbserve agy signkficant difdopescoe
betveon densitisis Friom the Peoulis of this experimai i
could be coneluled that decrease in density levels costrivute

to better growth parm CANGOSs |

Fead consumpiion

The n2an waskly foed sonsumption for this experiment
did not reflect alznificant differences, The trand of Lnsreansd
foad consumotion could be ohserved consegusnl $o a decreans in
pird dansity. The differences reflected on feod consumpticn
pebwoen the density treataents followed the same trend for
both the experimencs, It can be presumed, therefore, that
density lovels tried in this astudy do not significantly affcot

fred consumpbicon ugr se.

Per cont seady-to-cooll yield

For cent ready-to-cook yield vetween treatmants did not
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raflect cignificant differences, though %he percentoges wara
higher in this exporinent compared to the gaylior aﬁ?arim@ﬂﬂg
Sinice both the experisents &id not roflect differenzos Dalucin
trectnenta, it could ba prevumed that densiéy levels do not
nave any influence on ?eaﬁy-tausoak percentages, Sethuranul
and Rothapdarssan (1378) alao reported lack of effect of
density levels on bréilarfearcass yielde Many workers had:
reported denslty effocts on caycuss gredes (ﬁarﬁﬁﬂg 1955,
Roberts gt ais 1951, Booton gt al. 1967, Weavar gt al. 15751 »
The effacts of deﬁs&ﬁy levals on carcass grades and on
condemnation were not evaluated in the study since effoyt WG

made on the guanbtum &spect only.

Par cont litter moisbure ¢ontent

Poy cenb 1iﬁter‘maisture content between treatacnts
sigﬂifieantly differed (P £ 0.05) in this expsriment. Low
density troatmerd (#?1@ 34 em/bird) had the lowoest Litter
medsture percantage of 32455, the mediua density ireacment
{929 sq§!@m/bird) had ﬁﬁe next highsr percentage of 40493 as
the high density (743 sq.ca/bird) group returnsd the magioun
pebceﬁtags of 43+23. The difference botween treatments refloois
significont effect of density lovels on litter molsturc contbnl.
As bird denpity increasged, litser moisture also increesed thoroby
congtituting a serious health hagard for bréilers\as'm@isﬁ

litter is always a fertile breeding ground for pathogenic
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orgapiemss Mathur amd Reddy (1973), Ran gt ak. (1976) axd
Stanley (1931) had also reported iacrease in littor noisture
consequent to increased density levels. This is to be expooted
as the number of birds increaged por unit of floor apace, thore
will be increased meisture oubpub yér unit of litter apace by
way of droppings and repivatory molsture oubput. This findiug
have, added importance specislly in hmmiﬁ tropieal climates.
Density reduction, therefore, could be practicsd as a manage-
monbal measurs 6 kosp down litter asiature content, thus

maintolning batter hygienic conditions in poultry houses.
Comparison betwesn Expordiment I & I,

The two experiments were conducted in two distinct s2as0us
in a tropical monsoon type of climate as provalewt in Keralds
The exporimcnts were identical 4in all respects but for the
geason. Sxporiment I was cenducted during the warm saason of
April ~ Héy and Ex@eriﬁent II during tﬁ@ mongcon season of Jund -
July. 3Since the climatic wvariables of both the aaéﬁcna_ah@w
distinet variations, it would ba worthwhile to aacﬁftain;hcw
much acason hed influenced the performance of av@ii@rs undar

the various density lovels tried.

An avaluation of the climatic data of ¢he two geasovns
indicatodthat the ambicent temporature and relative huniddity nor

cent exhibited comsiderabls variations helween the soagonse
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The first season (Lxperiment I, April - May) recorded a nzau
maximun ambient temparature of 34 C and the mean minimun of
25.3506 the mean relative humidity per cent of 72.1, a total
precipitation rate of 2,01 um and & mean ajr velocity of 6,17
kaph during the peried of the experiments. The mean Iigures
registered during the second scason (Experiment II, June = July)
for the above varigbles were 28.53, 23.75°c,,55.95 per conby
204,7 ma and 5,37 kKaph respectivelye The range of teaperaburs
difference axhibited between seagon I and II, is 5.&500,
whereas the first seagon rogistersd & relative humlidity pore
cenbage of 72.1, the socond scason registered 12,3% highers
There was geant precipitation (8.01 ma) only in the first geason
whereas in the second sseaseon had 20%. 7 mm of rainfall. Therc
was only a difference of 0.8 kmph in the air velocity bobucan
the first and the gecond scasons Birds depend upon evaporative
cooling as the main means of thermoregulation beyond 2690 arxl
as tha aabiont temperature increases further the dependency on
this means becones heavier and eoritical., Density levels
bacome an important factor at this stage, as the density
increases water molsture outpud aleng with sensible heat logs
w@dld-mﬁ&e the microenvironment highly stressful. Deaton 2t ad.
(1970) obsarved similer tromds. A reduction in esvironmantal
temperature by 8 few degrees would go a long way in easing

the situation. 7The lowor temperaﬁure exigting dwring the sacond
geagon as a result of the increased precipitation would have

contributed in making the seagon moro comducive Loy birds.
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A comparison of the performaance of broilers between tha
two seasons showed that the birds in the gecond senson had
. attainad betver growth raﬁéa and findl body weights irrespeci=
ive of the treatmantss In the zirst seagon, the final body
weights returned by the low density, medium density axd high
dengity treatment groups were 1054, 1014, 1013 g respecuively,
waeraas the filgures were 1656, 1631, 1383 g for the corressonding
troataent groups durlag the gee;mﬁ goasons The differanco
exhibited between seasons is highly significant (B /_ 0.01j.
This clearly shows that the highly significant beiler parLpe
mance exhibited by the birds in the second exprriment is to
g large neasure attribubable to seasonal influence. This
finding is in agresment with the fistéf Roverts gt al. (i1351),
wno observad betier parformances for birds éuring e coolor
months on 81l the density levels tried. Deaton gt al. (1570)
and Parkhurst gt al. C%é??} and Jastrzebski (1972) &iso cauid

obsarve defintte posibive seasonal effects on body weighls.

A comparison of the data on feed consumption betwaen the
experiments revealed nighly significant difference (P [, 0.0%)
vetyeon seasons. The birds under different levels of densivy
‘treatmeats during the sscond scason consused significantly
move feod than those in the corresponding treatments im thg Livgt
season indicating a marked seasonal effect. This ls conalgtond

with the findinzs of Hill (1971), Dorminey et el. (1372},
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Bolton gt sl. (1972}, Hinnors gt al. (1275), while Mathur oyl
fleddy {1379}, Rem gt als (1578} found no significant diffcrences
in foed uﬁi&s&twm Que o degslty lovels. Ipeaking in torng

of feed afficiency it 48 an acoe: sted acicntific fack that H
roduced foed consuantion nmd iocreasged food efficlonzy goos
togother. But standsrd Drollor og E;,;mta is accoompanied by
optimum Leed coogumption. The results of the experdmonts ¢loorly
jndigate that £ sonduslive Sheranml envirenws it dods sticulaig
foed conmpantion thovaby conlribubing to bBetier parliorisicas

It coulds therofers, be presuned thet the monsoon soasgon dOSd
stimalate iancreased foed ammum,;{;mﬂ and decpretsn gt dongliy Lovils

alzo do contyibute ¢ 8n frgraase in fosd sonsuny i::!.u.u

The data on mortulity mwmtwm do not thror eny 14t
on the effast of senzon on tr'mm@m, while thore wers a fow

wortalitias in the first experimant, there wara none in the

of .
aeeas:ﬂ ox ovdaont.  he absancg mr‘mutg in the gacund eX 005

méﬁ%: do not indicate apy apacific ef.f%t at’é;rlm‘came to auy
fastore. oSven thoush the littor copdition was much worss in Hthie
socond oXpmrivent than the Liray, the 1&%@& of magrtality in this
en;;;ﬁﬁ‘imamt Gan only bo conzidegred aé A Chftnicd OTIUrPRnCe.

Simse tha morialiby er ceat i the first exporimond ia Wi
PERSONR isle Limite, i% could be Gasunsd thet there ia hardly

any offeot ajirlbatablo to tr' ataont or secson oa this Laceor.
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v data - _
“The analysis of variamse of mertalitgkrevaala highly

glgnificant effoct of peagon on the percontage, but no
cognizance Asced be taken of this as this is only a mathematiool
quantumisation of the presenco or abgence of a raasonebly
normal biological occurrences The effect of the first amd
secoad season on littor moisture costent preseats iateresting
finlinzgs The per cont LiGier m@is%ura gontent difgors
significantly (P ;;,@.ﬂﬁ} between treatasnts and highly
sigrificantly (P /. 0.01) between sedsons.

Ta the firat expordmant during Season I, low densiiy,
mediun density and high density treatments had litter MOLSTuE o
contonts of 21.7, 23,87, 32.52 per cent respectively and thoe
gcorresponding figures fer treataents in the gacond experinent
during Scason IL were 32.55, 40,93 and 43.25 por cent respegt-
ively indicabing highly sigaificant (¥ /_ 0.01) differencogs
A comparison of the treatnents between exporiments I am LI
raveals that théylaw’@enaiﬁy troatoant of Exp@rimaﬁt LI hod
10.8 por cent more moisture than the same treatacnt of
Experimont I, the mediun density group of experiment Ii had
113 per cont highor moisture conteat thon the corresponding
. treatnont of the experimunt I and high density group had 10.7
per cent more of litder molsture coatent than the ﬁ@rréapﬁnﬁ&ﬁg

treatasnt grouy of dxperiment 1.

A dlose porusal of these figuves gives the iadication Tho¥
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mugk:xiy' 10 per cent Lncreage in litter moisture can be expegiod
l@ring ‘the monsoon sgason than in the dry aeagon. 1t is’ alao

| 'ﬁ”smr;ﬂ that as deasity levols increased, there is pfmga'{smioﬁzrm
iné?aas@Aia litter moisture comtent. ‘The firdings on Litiop
Q@iﬁ%uﬁ@ contents are in agroencnt with Wathur amd Reddy (18975)4
Ran gt ale (1976) and Stanley (1981). Hartung (1955),

Si@g@l‘ ‘é‘mﬂ. Coles (1958), Robarta gt al. (1961) had also sbsorved
éarliar thot molsture in the litter decreased consequent to

@ décmasa in bird density., This finding will be useful in

pouliry Litter mm&gamfm%; in humid Qlizaaisea.

Th@ par cent ready~to-cool yield between SEABONE exhibitod
highly significant differences, wisress botwsen treataents ﬁﬁem
were npo significant differance, clearly indicating a marked
seagonal offect. It is not possibls. to reason oub this effuct
pvvc:s.s sly but could be presumsd that the higheor edible ‘yiem
may Ba & congequence of the overall betiter performances of ’“%
bix‘ds in, the scoond season. It ey be recalled here that the
gth week heciy weights were markedly high in the sscond |
axpewimefz‘t than the first. ‘Erxe; lack of any treatument effus‘e:
cm th Lactor alao pokais te the fact that bebber carcasg
yi.elas z}sﬂe%ed in Bxporiment II are due o the generally
inproved ':m;iy walghts of the birds ia this éiﬁpez*imanm
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SUMMARY

Two experiments were conducted during the aummcy
(April - May) and monsoon (June - July) geagons to study the
effecta of bird density on broiler performance. Three
deunsity levels of 1114, 929, and 743 sq cm per bird were

ried involving & total musber of 1009 commercial broilerse
The experiaeaﬁs wera idensical in all respects except for
BCBE.

Perusal of the climatic data of the first experiment
revealed that ambient bomperaturs was. wall above ¥he
recmmmendeé ranga for bhetiaer bfailer‘perf@rménce. Porforammdo
date indicated that birds on low density téea%menta (1194 o3
em/bird) had higher body welgnt gains though the difierenca
botween troabaents were not statistically éignifi@anx. pifile!
faoad consuaption, per cont ready-to-cook yields and par coat
mortality 4id not exhibit statistically significant difirendo
hetween the densily treoatmentss The per gond litter nolshtumy
did diffsr significantly (P / 0,03) betweon the three densilty
treataznts, the upward gradetion sequence beling Leﬁ,‘Weﬁium

and High density groups ln that order.

The climstic data of the second experiment reflected a
reduced temperaturs and siightly higher huaidity lavelse THO
data aajboﬁy welght gains between treatanenis &xhibite& static-
tically significant (P /[ 0.05) differences. The upward
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gradation in body weight galas Being Eiign, Modiun and Low
denzity treetmente in that order. The high density trastaont
group had the lowest welght gein compared to the uediuam and
low doenoity groupss There exigted no signiticant differanca
in foed consumpblon bobtween treatacsts. However, & pyom
Logards decreasad foed coasuaption as popuiation density
incroaced, was evident. Per cont ready~to-cook yield aid nov
reflaect. gtatistical significama. Por cent litber molatura
cotent sxiibited statistically significant (f [ 0.03) dili-

erentaes between btreataentae

A coagarison af the data botuzon experidents rovaaled
that the eligatic prosile was mors hostile during the Lirgs
axgooriaont. The noasoon aaaaon reared Birds in the sadoud
exporiment roturned signilicantly w’ £ De05) vettor budy
wedghts in all troataonts. Feed consumptlon data beotwveen Gl
expiriacnts were statistically significent (& £.0.01). Tz
birds in the sccoal expepriment Scomsumad significantly mé'z*arz
foed than those in the Lfirst expuriment. DPata on morihality
percontoges Qid not reveal any geagonal effect. While thovo
wepe & fow mortalitics iu the firss axp.riment, there vere
none in the second experimeut. Tie mortality in the Lirsy
exparimont were due o usual causes and within limits. Tm

p@r cont litter meisture eortent betweson the exmrimmta rf-vm,,,,s,ﬁ
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highly significant (Pf 0.01) differenms. Approximately
10% increage ia littor moisture coantent was nolticed in tho
second exporiment (monsoon ssason) for all treatument groups
compared to the first exporiment (summer éeasan}. Per céﬂt
roady-to-cook yicld also exhiblited hignly significant

digferences (P J_ 0.01) between seasons.
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CONCLUSIONS

Sumaer season (April - May) presents a hostile climatic
profile for bDroilers when compared o the mondcon 82agoi
{(June « July).

Broilers perfora betber with increased floor s@aéa
allowanee of 1114 ag cu/bird during both soasdas. Whilo
929 3 em/bird sseeas o be optimun for monsoon SCAI0Ny

1114 squir& is indicated for warm poriodse |
Sroilers rearnd during monsoon scason {June - July) perfora
significantly betfcer than those preared during sumne

(April = May). Applying mothods to alleviate thermal
atress during summer could iaprove performance. Controllsnd
studies are indicated on this aspects

Feed consumption is not materially affected by bird
density, but birds reared during monscon season tends O
conoume more feed.

Litter moisture contant and density levels are dircctly
related. Littor moisture per cent increases, &s density
levels dincraases Approximately 10 ~ 15 per cent more
littor moisture gould Le expecied during mouscoa scason
imndependaant of bird density.

Density levels do not influence ready~to-cook yilelds.

Distinct seasomal effects on ylelds could be expectads
‘Yield improves duving monsoon seased. Controlled stuldles

are indicated to sscertain density effects on hroller
carcasg grades anfl condemnatlions.
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ABSTRACT

Tyo experimonts were corducted during sumer (April - May)
and monsoon {June - July) seasous, to study the effects of bird
density on broiler performance,  Three deasity levols of 1115,
929 eml 743 aq on/bird were tried« The experinents wero

identical in all resgpechs except LOr 80830

The climatic v&;iahles during the first experimsat was
not favourable when‘éamp@r%d %o the second experimcnt. Daba
“on weizht gain reovesled hﬂ significant differemee'beﬁween.tﬁe
threc treoatments. Howevar, broilers rearved with a floor spaco
allowence of 1114 sg cm/bird nad higher f£inal body weighte The
foed consumption, ready-toscook yields and per cent mortalily
did not exhibit statistically significant differences botwoon
the density troatments. The per cent littor moisture did
differ significansly (P-/_0.05) between the three density
treatments. The high density group bad the highest followed

by mediun aml then low dencity treatoent.

The climatic variables during the second expariment rofics
‘oted of more comfortable conditiors for the birds. Data on body
welght galns between treatments exhibited statistically signifli-
cart (P / 0.,05) differences, The low density group had tho

higheat woight geins folloved by medium deasliy groupe Thé‘hﬁﬁh



ii

density group had the lowest wakzht gain. Thare was no
significant difference in feed coasumption between Treatments.
Por cent ready-to-cc@k.yield did not differ significantly.
Per cont lister moisture contont exnlbited statistically

gignificant (P/ _0.03) diffeveance hetwoen treataents.

Data on'geight gain and sasd censumptian betweah the
two experiments revaaled gbatistically sighificau$ differeaﬁég
The monsoon reared birds gained higher bcﬁy weight and
consumed more fecd in all treatmeats. Mortality perceatagoes
" did not reveal any seasonal effect. Approximately there wos
an incroase of 19% Litter moisture in monscon season for all
the treatment groups. Per cont ready-to-cooi yield revealed

statistically significant difference between the two seas0ass

o2
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