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INTRODUCTION

Tha docade of the 70's saw an uoswing in the production
of chicken for meat. Teemendous progtess have been made in
enhancing the efficlency of hroilar production as aloo the
effective utilization of surplus chicken for meat productlon,
Az availability of chicken mest increases, 4t 4z natural that
demand for specialiszed quality product will slgo incressa.
The per cepita availability of poultry meat in 3988 was 240 ¢
{Anon., 1986}, This is much below the theoretical safe
protein level of 29 ¢ per head per day (FAO, 1973). Consi~
derable effort haz £o be made to reash this consumption lavel
by sxploiting all availsble poultry for quality meat produc-
tion. Poultry has high potential for helping to yeach this
targat, being an efficient converter of fead and it accepha~
bility as a meat sourge Ly all sections of the populace, The
role of poultry production in helping to achieve thig target
needs no emphasis. India today requires large nunber of
hybrid high resistance ¢hicken to be reared under the typical
rural rearing system - designated as the bockyard system of
poultry rearing. Large number of purplus hybrid males are
avalilable, which 1f economically utilized could add to the
chicken meaat cutput. Specialised managemental procadures are
to bo applied for improwving the gqualivy and acceptapility of

such surplus males,

Ninty per cant of eggs produced in Kerala are fron chicken



kept under the backyard system (Radhakrishnan and Ramakrishnan,
1982), In this system each household kecps few chickens
baslcally of *Dest' stook, providing only night ahelter faci-
lities. They foed on kitchen waste and forage in the land
avound the household, layving few eggs in the process. With

a8 view to incresse eug production by suploiting this sysbem,
developmental agenciss made availabie guperior White Leghorn
garm plasm to the rural sector. The sural househiwlds stagted
introducing bighly productive strains of White Laghorn mxl:a
the backyard system with negative results, a8 thils sophisti-
cated gernt plasm oould not become successful under the skress-
ful backyard existence. This prompted resesrch to idantify a
suitsble cross bresd for this systam which will be able to
survive and produce reascnsbly wall braving the rigours of

the system, Reseafch indlcated that the cropsbred Mustrs-
White (Australoyp x White Leghorn) is efficiont Ln this regard
(Radhakrishnan and Ramskrishnan, 1983). The males of this
combhination thus became avallable in largs oumber Jor explof-

tation as a meat source.

Capanization of chichen is employed o produce special
uality poultry meat. A capon is deported to be of speclal
preforence in many places and there ars special markets for
copenge  The Indian type of tandoporl cooking necds firmer
meat thaa the very tendey hroiler and since capons are usually
marketad 5.7 months of age, the feasibility of utilizing the



Austza White surplus males for gapon production is worth
exploring. The tochnology of caponization and capon produle
sion do not sean to have been explored undor Indian conditions.
I the technology is economically viable there ig betier scope
{for agfective utilization of surplua cockorelsa,

The present atudy therefore, was desigoed and carried out
with the following obhjectivess

. To utilize Austra-White and Whits Leghorn surplus
cockersls for gapon produgtion.

2+ To ascartain the practical and economde feasibilicy
of rearing cepons.

3, To conpare maat qualities betwssn roastors and ospons
and to conpare economicse of capon production with
roaster production and

4. To ascertain the feasibiiity of esmploying surgical
coponimation as a routine managamental procedure for
econondc utilization of surplus ¢ockerels.
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REVIEW OF LITERRTURE

Literature reveals that caponization has haen in
practice frem vexry early times, dadting back to 37 R.C.
(Winter and Funk, 1960). Thete are two methods of capani-
zation, ons by the uza of chemicals (Formonea) and the other
by surgical mesns (Winter and Punk, 15605 UuS.De2., 1977},
out of these, horvonal caponization raiscs the question of
dangercus side effects and the use of hormones is strictly
gentrolled, especially in food production. Surgleosl capond-

gation hence assumas import mes,

A perusal of literature shows that though rescaroh had
been carried out in gaponiszation; the guantum of infamb*on
avatlable is limited and far botween. Avallable literature
is placed traitwise.

Reight gain

anndn and Halpdn (1938) utilized Aifferent purg hreeds
and cross hresdis for a comparison betwesn capons and roasters,
and raportsd inconsisient results. They noted that two yoars
gverage was slivhitly betéor for capons. Dvantiough this
differconce was neot statistically signd€icast, the profit f£rom
capons over feed and chichk cost was Just double comparad o

rOasters.

Rapidly growing breeds such as fPlyncuth Rock, Rhode
Island Rad, Cornish and Orpington wers shown o attain masdmy



welght st 7 to 10 months of age when caponized than any other
roasting birds (Poley, 19403 Payna, 19435 Trwin, 1948),

Utilizing modern meat strains, Adams (1956) compaved
capond, caponeties and roasters, with two dlfferent feed
formilations, He found better performance to the oxtent of
12.5 por cent on caponization. Caponestes also had comparable
performance,

In a aimilar experiment, Lauffer {1957) concluded that
saponsties were significently heavier than edther cspons or
roastars, both at the 13th and 24th week of age. Capons had
Jeoser body wedght at 13th weck of age but by the time they
attained 24 weeks of age they compansated the depression and
attained heavier hody weight then the roastors, slghough the
dlfference was not statisctically significant.

Bagin and Graingar (1957) comparing dlethylstilbestrol
{Pollet, paste, and supplementation in feed) with surgical
capong and intacts found significantly batter gain for pellet
trsated caponettes followed Ly capons, control and paste
treated caponettas at 17th week in that crder. Caponization
inftially depressad growth but 1t vas gompensated in the later

fHhages.

Winter and Funk (1960) opined that though the principal
objective of caponizing cockerels was to improve quality of
meat; it also produced a walght sdvantage over cockerols when
20ld at 7 to B monthe of age.



vork and pitchell (1969) compoarad perfommances of
cockerels, surgloally caponized at 4 wecks with those inplanted
with 10 mg ocsstradiol 17 B monopalmitate at 5 weaks. 7The
birds ware procossed at 11 wecks of age and fourd thab capo-
nettes and intocts hod sigolficantly heavier weight than
capons. Thay slso added that capoms had suifezed ocaponizstion

stregs two wecks post-caponization.

bayfield et al. (1971) studied cho affect of dlfforent
pretoin lavels of 14, 16, 18 and 20 per cent and found thot
Al fferant protein levais in f£eed had no algnifisant offect on
capon growth. Difforent. dicts with vorying calorfie:protoin
ratios of 5011, 5611, 6isl and 6811 were found to simidlicantly
improve welont geins. They furthor roported that welght goin
and feed utiiization Increoascd in proportion to the incroase
in celoriesprotein ratdo levels. B trend for better goin amdd
efEiciency was obssrved vhen foed was restricted Ly manual
control £o 85 o 90 por cent of full feed in anothor tzial by

the zanme authors.

In a direct comparison betwoon capons and roaskora,
Walter (1976) found a depression in rote of godn for one wouh
poste-caponication but during tho secoml week the treated kirdo
gained wedcht comnarable o controls ond ob :‘.S% vacks of aco
caponized blrds were sicnif{icantly hoavior than their countore
parts of the s aga. Oy using vorying chorgy levels no
significont. dntoraction was observed Ly the same author in

any of the paranetors togoteds



~ tutacts dnvolving Whive Hubbaxd Houns
&w 2&9@13 concluded that complot




Anndin and Halpin (19387 reported that feed conversion
efficiency Aid not diffar at any time during a 28 waek
experdment. involving espons and cockereis. Duo o the
incyeased cuantun of feed roquired to produce a gquantun of
gadn bowards the last fow wecks, feed sfficlency during this
pariod tend to begeme inferdior, they further opined,

Adams (1955} considered tho coat of chicks and feed to
avaluate pearformence and found that caponettes perfommed best
with both the 1938 and 1951 feed formulation whereassz capons
only wlth the 1936 fsed {forrulation. He also concluded that
caponization pyroduces little benefit at 17 weeks of age unless
a premlun price iz peld for capons,

Begin and Grainger {1957) studMed the verformances of
dlethyl siilbastrol pellet; paste treated and feed supplenented
gaponaties with capons and goastersn. They found the bhest
afficioncy in terms of fesd por unit gain for the pellet
trazted caponettes 5«9 waeks of age. At 13 wecks of age
paste treated caponettes returned better efficiency, but at
17 weeks of age surgieal capons had the best efficiency.

Lauffor (1957 found thet hormone trooted caponattes
tendad to utilizs feed more efficilently than both the controls
and capons at 13 and 24 weeks of age. The intacts had bettor
feed conversion than the capond at 13 weeks of age while

cspons had better faed conversion than the intaoks at 24 weeks

of age.



winter and Punk (1960) cbservaed that pound of feed
required to produce a pound of capon was greater than for
producing a pound of hroiler, fryer, small roaster, duck or
wurksy.

Yark and Mitohsll {196%) reported better feod efficiency
for roasters than capons and caponactes. While Layfield
et a}l. (1971) observed better fesd efficiency for capons and
a trend for the efficiency to improve alony with the incorcased
salorierprotein ratios,

Significantly bhetter feod efficioncy was abserved for
intacts over capons at 18% weake of age by MHalter (1975).

Neshiem et al, (19792) and Enaminger {1980} oxinod that
though the White Laghorn cockarsls produced satisfactory small
sized capons, thoey wers not commarcially viable because of
lesser efficiency in feed utilization,

Hast at al. (1981) in a study with Uhite Hubbard Nountaln
strain inveolving complete and partially caponized bixds, con-
cluded that complete capons conweort faed rore afficiontly
than partial capons and roasters. However, thoy observed
bettar efficlancy for partially (sight testiclo) cononized
hirds with: ragard o the rPenobscot stratn,

North {1984) suggested chat xeagtriction of 10-15 per cent
of full feod for 6-~14 wecks and full foeding thoreafior
Inmproves feed efficiency of capons.
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Procas Lo ook vield

Jull {1951) reported that the fattensd gapons had signi-
ficantly higher (62,1%) ready o cook yicld than fattened
roasters (57,8%) when compared on live welght kaais,

In conbrast, Mamm (1955} reported highest dressing
peccentage (eviscersted) for goasters, followed by caponeties
when fed a new ration (foroulated in 1951} and no difference
was chserved botween roasters and capenettes whon fod an aid
racion {formulated in 1936). Capons had losser eviagerated
yiol@ both in the oid and new tyre of ratlon at 17 wescks of
age.

8ignificantly higher cerosss ylelds for caponettes than
capons and roasters, st the 24th week of age wap obsaxved by
Lauffer (1587). Capons had zlicghtly lesser corcass yields

when compared Lo roasters. ;

York and tiitchell (1969F observed that both ocstroyen
treated caponetécs and surgical capong returned higher dreéssing
percantage than roastexs.

In a Adrect comparlason betweln capons and roastors,
taiter (1976} reported that gapons had sigaificontly higher
avisceratet yleld than rosstess, wherces drossing peygentage
and cooking less was nob affcoted by surgical coosnization,

Magt gt at. (1981) weported significantly nigher ready
to cook yield for espons of Penobscet birds, waereas _mrt:lally
caponized (left testicle) bdrds had significantly tho lowest



yicld. There was no significant difference in roady to cook
yield bestween pareially (right testicle) caponized and zvastexs.
They further statad that in oese f White Habbsxd Mountaln, no
significant difference wag observed in any of the treatments.
#ountney (1982} observed that the ready to cook yiald of &apons
and roassters slaughtered at 18.7 ond 16 weeks of age were 74,7

and 73.2 per cent respochiysly for caponsz and roasters. |

Harkat & d_carcass sition
;
annin and Halpin {1938} reported that capons had more

abdominal fat than roasters. The muscles of the thish and
drumstick of capons were much lighter in colour than the |
corresponding sections of roagtors. In some inatances hel
observed that the ocuter thigh muscles were indistinguishabls

from that of pectoral muscles of same bird when cooked, |

Both oegstrogen treatment and surgical cepondzation werae
reported to improve the sarkst quality of chicken (Kioley.
1540; Payne, 1943; Lorenze, 1943 and 19453 Irwin, 194&),

|
Adema (1955) concluded that in o far as conformation
and fat grades ware concsrned, caponcttes were the host,

followad by copons and roastors. |

Laugfer (1957) reported similar findings that caponettes
had vastly better £inish, feathering and fleshing than ediher
capons and roastord. Cepons had lesser £inish, feathering
and fieshing at carlicr age but by 24th week thay compensatod




o
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and bogare ouperior o that of reasters in finish, Feathoring

and #leshing.

negin and Grainger {1957 obsorved improved carcoos
cquality in towms of Lot covering and abdovdnal fat in the
diethyl scilbastrol palletod caponottes, follousd by tho
diethyl stilbestrol poste treated caponettes, the capons and
the roasters. wWhon capons were conpared with roastors in the
eovlier ages thoy wove inferior iIn carcags quality, but thic

was reversed by the gime they weached 17 wooks of ool

Winter and Funk (1960} reportod thot improvement in tho
guality of toe meal Insures o bevter priwe for cavons than
cockerals which hove bocume staggye. They also added that
contrary to public opinlon capons tond to beoome toudi roated

when kept for nore than a year.

york and itdecheoll (196%9) inveastigating the garcass

qualities of capons, capongttes ond roasters obsorved Lhat ol
fat content of light and dark meat was affooted Dy surgleoal
zaponization. The fat and molsoture content of tha Liver was
alsoe affocted. Vhile the fat content incroased, molsture was
deonroased when compared with reasters, They furthor resortaed
that both the treated groups hed hirher score £or tondernosa,
Juleiness and (loveour than the réasters axcopt the flavour

of dark meav. Ovorall preferconce score, thiouch uok signili-

cantly differont, had hlghor acore for trooted groups.

Layfield ot ait. (1871) reported that musole protoin ol

caponized birds was nok affectod by Alfforont rwoteln levels
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4n the died and so also the enexgyiprotein racios. They also
raported a trend of itnovessing fet content and decxeasing
moistura content in the breszt and thigh mumcles in tune with
increasing levels of calorierprotein ratio.

walter (1978), in & &lrect compariscn of capons and
roastérs raported that capons had nonezicgnificant evorall
higher score in tenderness and juicinezs, He also added that
fraezing of carcass exercisad a tanderiosing effcct in thwe meat,
Tie observad bebter parsorrl proference for £resh cooked capon
ment and when tested wikh frozen sest thave was definite pre-

foronce for frozen capon mesi than frozen roastor mneat.

Tt was raported that “porsons who onco tagsteod roast canon
of top quality are likely to be xopsat customers year after
year* (Neshiem gt pl., 1979¢ Inaminger, 1980).

Hast @t al, (1981) conciuded that result of sensory
ranol evaluation and shear value indicated thal raat, fxom
capons was copsistently the most tender, This difference was
most pronounced in the thich rascled, Thay alse added that
meat £rom ¢lips or partially caponized was as or more tonder
than intacts, Sensory gvaluation was highly correlated with
maltiple blade shesy test than single blade shoar teat.

tiountuey (1922) reviewed the literature available on
tenderness and flavour of poultry meat and sumnavised that
Flavour is made up of a cembination of taste, arona, body
and mouth satisfaction, Though f£at gives the arona to poultry



i3

meat, 4t does not influoncs the flavour of chickon meat.

It appceared from tho abovo roviow thet sex, varioty, exor-
eisg, trestmont with cestrogon and testostorome hos no
influonce on ruscle toughness. Post-alaughtering factors

such as bosting by rubbor £ingers of tha deieathoring nachine,
overscalding, short tire aglng temparstuzse, the ricdia on which

aged and £reecing, nay influence tenderxnoss of pounlbiy rnoate

Horth (1284) reposted that cavonized chickon produca
unicue type of poultry with nore tender, julcier oand more

{lavourful meat vhich rates a pronium pricd.
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PIATLAIALE AITD METVIODRS

Location

Tho study was earried cue ac the Univorcliy Poultoy
Far of the Colloge of Veterinary and Andimal Soloaces,
Rerzla Agricultural Universiky, lNannuthy, “rictur. “he
guiclo were heatchod durdng vokobor 1925 and the trial wes

hold during the poriod Docerbor 1905 shrew h itay 1306,

Manouthy 4o locotod at lonvitule 76° 16°D, lotlteds
107 32'17 ad altlcude 22,25 Mo, Tne olimecc of ‘annuly 1o

clacsed as troplecl raritime ronsoon typC.

The season can e brapdly described as two vie,, “ry/
Summor seadon and monsoon Seasoa,, thore occurrlns £un = meoiL,
the south west and north east monsoon. The south wogk ¢
hoavy. The seasonal rhythn osher than this 4o aol very dio-
cornible,. There ig iittle variation in day lenath and
ralative humidity 1o high throughout tho year. Thoe »wvan
arfriont, temperature Is 27°C and tomperature as hich as 40°C
used to bo oxporionccd during the months of “lareh and Ascil.
The scasonal profile is described as polows

Cold uwet {Junc to Mujuss)

jarm andl wet {llay and Septombor
O Hoveioor:

Qainy scason
(tay to Noverber)

¥
i
§
b varm aad Ty
Dry season I (Docenber and January)
{Docombor o April) g liot and Dry

(Tehruary oo Apxil)

{Lonanatnan, 1980,



ttotcorological data, the avarage of five years (1974«1973)

are presented in Table I,
Experinont

day old rmole chicks from pure bred 'I'* strain of Uhite
Leghora and Austra=Uhite crossbred vorietios (Australor» &
P! strain Uhite Leghorn g) vere brooded and reared hreedwiso,
under identical conditicas of management unto olght wvecks ol
age. Feed and wator were provided ad libh. A stendard comror-

afal chicken starter nech vas fed.

At oight wecks of afe, birds were vinghanded, weicaed and
warg raondomly allotted to oight groups of 12 birds in cach
bread. Trom theoo eight groups of eoch breed, four groups
randaaly solected werce subjocted to surglcal caponication and
the other four ¢roups uesre keph as intact controls, LDach

troptment vas replicated four times as detalled helowd

ezt wrma

Rumber Replicato

Troatment, Dreed dotalls of birds

Treatment I Austra-hite 12 4
caponized

Treatment IT rustra~hite 12 a
Intacts (control)

Treatment IIT White Loghorn 12 4
caponizaed

Treatment IV Thite Leghorn 12 4

intacts (control)
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Table I. Metesrologloal profile (1974-1978)

Locations iannuthy

amber ind Maxdmum  Hindmom ifean Nainfall
of voloclty tenpera- tempers-amblont ()

Pariod hours of (Km/hr) ture(®C) ture  tempera- (moathly
brlght (Paily (Dally (°C)  ture (°C) averayc)
sunshine average) average) {Rally
{Daily average)
avarage)
January 38.16 2.67 31.14 21.15 26,15 L
February 8,11 766 33.63 22.892 282,26 10.06
March 7064 5.16 35.14 24,85 29.90 21.10
Aprdl Ge29D 4.85 34,55 25,80 30.18 76,62
tlay 4.44 278 32,35 28.27 20.81 22N,08
June 231 3.72 29.26 23.84 26.55 501.45
duly 1.38 3.75 20615 23.28 25,72 796,473
August 1.67 4417 284585 23.62 26.09 511,62
Saptenber 361 3.82 30.25 24,06 2726 260.76
october 4415 3.19 30413 23.87 2649 220434
Hovember 5.21 3.86 30.23 23.27 26475 242,34
December 6269 10,62 30.21 22452 26,37 9.20

o

(Somanathan, 1980}
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Proparatdon of bixdo

nivde were subjectad to ovornigut fasiiqg o reduce tho
losd of intestine, to facilitate bettor view ol (ootliclcy

o reduce tho changes of injury duxing caoponisation,

Location of tasticles

Right and left testiclos cro situsted anterlor to (ha
aranial lobe of kidinoys in hotween the kidnoy and tho lung on
both eldos parallel to the dersol midline. Those ace yoellowish
to oreary white in golour, attached o the dorsal Dbody vall by
a short mescorchium on each slde and situated in close proi-

nity of the common ildac vein.

Instoumnts

1, 2.7, blade and handle
24 Self rcotalning rib retractor

3. Capconizing hook with one ond sharp ond earved and
othor ond biunt and €lob

4. Tescicle extracting forcops (Type I L II)
5, Ret toothed tissue forcops
6. Straight subtaring ncodle and biack silk threoad fNo. Juw)
(Plate I}
Surcisal techni-uae
Caponlzation wvag corvicd cut in inlirecot sanlis™it ag

sacqested by Ofcanncr (1980) and 8sikia and ™athak (1908).

tlowever, no anacsthocic vas ormployed in this atudy.






3irds were held in lasteral reowbanoy and the gkin wag
stretched and feathers in the arca botueen the 6th oand 7eh
ribs were plucked (Plate IX), An incislon of about 3.7 on
long was nade on the skin at the gite of eporation. The olin
was retracted and tne tonsor fascla lata swscle vas grasped Ly
forceps and retracted posteriorly, oway £rom tho last ribe 2
steb vounrd was rnade on the intorcostal ruscles.  The curveld
hlunt end of the self retoining rotractor va. introducod
threuch the wound. The stob twound on the intercostal rmascloo
was enlargpei gradually. The retractor was thien fi-ed alloJing
a apace of 1,27 ¢ betweon bwe ribs and the fensor wasciz lata
rmascle was releasad (Plote TIX, IV)., The porltoncun was thon
torn with the hook and L facesvine vas pushed caoudally anad
vertrally wich the holp of bluas ond of the hook, exposing
the testicle, The testicle uas graczod by the testicle oxbrios-
ting forceps ensuring that the vhole testicle along wiin a
portion of mesorchiun wos held by the forceps. The tescicle
was thon extracted by gentle traction aad twistlng roveont
toking care not to injure the conman ildac veln {(Plate V).
The sclf-retainiag rotractor was thon rolcased facilit oiing
tensor fascla lata muscle to cover the wound of the intocreosshoel
muscles. The s'wia vounl was closed by interruptod metiress

subures using Ho.00 blae’t cilk.

The gane nrocedurd wan rexcated Lo ramove the oiher

testicle and o blads wvore releasced imediately,






POST _CAROOHIZARION IIMIrSONNIe

The birds were housed in pons of 26100 cnz {loor azca

with individual bird alliowances of 2175 cmz. The reoplicato
distribution in pens was dong at random. ALL the pons nod
litcer floor agquipped with hanglny tube feeder and lincar

PVC water channel. Food and watcr were provided ad 1ibh. “vos
the 10th weclk of ago the hirds vore »nrovided with a stuxdaxd

comanreial yrovar mesh.

Recordings vere made on tho weekly body woelgot anl veo -
faod consumpbion, Dally dndcoor maximum and ndnimum tervera-
ture ware recorded using a Sin's naxdmum and nindrure thormo-
meter and a Mason'’s dry and web bulbk thoraometer vUas used €o
record and asperteain deoression lovel, to moniltor relative
humidity. Tho recordings vere male at 8 a.me, 12 noon el

4 Dellle

At 20 wocks of ane, tho cumuletive galn i3 uweignt
individual birds, grous feed efficicnoy ond oconsles 57 ao

duction wore calculated,

Foar birds from each jroap vere radonly collooued @
procoosad to evaluate € progessing yiclds and losses. Thooe
birde vere weicheld 2ad ohasve?d overaichi. AfLer sro-slauchior
starvation they vero sred jwed Lo assess the nro-sloughter
starving shrinkage. T bizds wore hen H1led oy e catos
cut moethod (Kotuls and “ielbacha, 1968) onl vroeessed by
standard technlques Lo pocertain Zurther lostos and yieolds

{#¥iipatrick and Pond, 1980),






Similar asscasnents wverc mada at 24 woeks ol aje and

28 weaks of age to corparc tho performances at these stajeo.

The losses under evaluabtion at different stages of
processing were drossing loss {(loss due to fasting shriniace,
hlood and feather), ovisceration loss (Loss due to vipooral
and due to hoead and shank loss. Thoe edibilc caxcass after all
these processing lossos was ovaluated as Ready to Cook Ziold,

All the losscs vore assessed as percentages of live wedl it.

Birds of the coponiged groups showing greator combd and
wabktle developront were nar’ed as suspected sidpo and woro
gerutinised st slaughter. Those uith portion of testiclc lofi

renaining vwera claszed as siips.

Tour randonly selected ready to cook carcags, one lzxon
aach treatrent were talen and rninced to a {ine homogenous
praste by repcated mincing, Double samples from cach bivds
verg taken and analysed for modsture, protoln and ether oxtrict.
toleture was determined by Srying the samd>le in hot alr oven
at 110°C for @ h. The protein and othor amtract wore aualyscd

by using standard mothods (R.0.A.C., 1970).

The breast muscle was taken from four randomly celcocted
roady to coolk garenss, one {rom oach treautment Loz tastc panel
avaluation at 20th veck 0f age. Whole pocteralis muacls vao
cooked for 10 mt in prossure cookor. Cubas neasuring 1.27 e
were token from the raccle and served to nanelists drawm {rom

aifferont sootiong of the Saculty. Cocked cubos of neat wao



gerved after coding. Oualitics of proference evaluated wore

tendernoss, julcincaes and overall personal preferenca.

STATIOPICAL ANALYDBIS

7ho dota geonerated werc subjected Lo appropriato statiow
+iosl analysis as por the ethods of dnedecor and Cochitan
(1967), Treatment offects within the zawe breed were cily

statisticnlly canpared for sionificance.
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RESUUTS

Thermal enviromsent

The average monthly data of the meteorologieal variablos
of maxirum and mindmum temperatura, hows of sunshine, uind
velowity, relative mwddity and reinfall for the {ive yoar
period frawm 1974-1978 ave presented in Table I, The woathly
averages of tno meteorological variables of maxirun ond rindrunm
tomperature, ambiont temperature, relotive hunddity an’ Lotas
monthly precipization for the experi—ontal perio? are prosewal

in Table II.

The average maxirmunm and mininum temperature, arbleit
temperature, rclative humidity and total rainfall Jor the
oxporimental period were 34,51°C, 25.03°C, 29.00°C, 63,33 gor

cent. and 202,30 mn rospactively.

Body velaght gain

Average gain in welght due 4o treatments along wit: the
average body wolght at the 20th, 24th and 28th weck of age
are presented in Table ITI. Analysis of varlance of weight

galn are preoseanted in Table IV,

The goadn in velght at tno 20th week of oge by duseTae
White coponiced, AustrosUhite intaots, Uhite Leghorn eaponiced
and JWhito Loghorn Intacks were 1131446 o, 105740 ¢, 905.42 ¢
and 215,10 ¢ reszestively. In Doth the purc and the erossimeld

grours the canonized birds alned significantly (2 [0.35)



Table IX

Yonthly average meteorological data durdng the
oxperimental period

tazedrmn Mindmum Aaedent Relative  Lenthiy
tempera- tempora- tempera- hunddity toinl

Porlod ture tura Lure avarage rrecipito=
average (°c) average rer ceant  tion (mm)
{°C}) £
Decenmber '85 32.5 23«9 8.2 57 50,3
January '86 32,9 23.8 28.4 58 1.2
February ‘06 35.5 23.5 29.5 64 1.9
dlarch '86 36.5 2643 3144 &7 Ced
April '86 36.9 27.6 32.3 66 2362

Mgy 06 32.8 25,1 29,0 71 106.8




Table ITI

Average body weicht and weilnhi godn (g) at the 20th, 24th and 28th weck of ag&

Age in vecks

hgtra-hite austra=-ihlte hite Leghorn vhite Leghorn
caponized Intacts caponized intacts

Body Telght Body Uelght Body Helgnt Body fledght

seight gaind veight gain2 welght aain? weloht crain

Tucaty weelis

THCnLyLour
LQCksS

Twontyelght
WoRks

1637.40 1131.46% 1645.52  1057.40 1470.00  985.42%  1407.71  915.10

1309.3¢  1296.88% 1778.13 1199,.22 1654.06 1150.53 1584.53 1094.53

1915.00 1406425 1936430  1344.06 1773.75 1243.69 1673.13 1148.75

*®

1
2

sigulsicontiy asfforent (P £0.05)
Treoatmeni, conparlson within cach wvariety

v

ledcht gain £rom 9 wecks owards for the resjective stooes

52



Table IV

28

Analysis of variance for body welght gain at 20, 24 and

20 weoks of ags

20th weok (9%h to 20th wesk)

@ Degrecs of  Sum of fiean sum of 7
bource fresdom  sources(SS) eources (M3)
(ag)
Bleck 47 085744.03 182845.617 0.0000403
Traatmenss 3 12640316.00  410005.333 20.214°%"
Lxror 141 29155632.00 206783,.241
Total 191 5055382.00 46463.020
€D (5°%) = 57,531
24th week {9~20 wechs)
flock 31 B64095,00 27874.064 1,0352
Trectmonts 3 60B6816.00  229605.333 8.528 ¥
Error 93 2503504.00 26023,693
Total 127 4086816.00 3153434433
Co {53) = 81.221
28th week (0~28 weeks)
Block 15 38B200.00 258685.00 0.9057
Treatnents 8U7712.00  202570,666 7,715
Drror 45 1181408.00  26253.511
Total 63 217732000 348003.634

Co (57 = 115.144

A% mighly significant (P £0.01)



bettor welght than intacts. At the 24th week of age, gein

in weight were 1296.88 g, 1199.22 g, 1153.53 g and 1094.53 g
respectively in the above order. At this stage the Austra-
White caponized had significantly (P <0.03) betcer gain than
Austra-ihite intacts. Though the gain in weight between
White Leghorw caponized and intacts was not signiflcantly
different, the caponized group had numerical advantage over
intacts. At the 28th weck of age, the gain in welight werc
1406.25 g, 1344.06 g, 1249.69 g and 1148.75 g respectively,
for austra~White caponized, Austra-White intacts, White Laghorn
caponized and White Lecghorn intact controls. At this age gain
in weight did not differ significantly betuecn caponized and
intacts, neither in case of Austra-White, nor xn case of Uhite
Leghorn., Buz caponized had appreciable higher numerical galas

than the concyols in koth the pure and ¢ross breeds.

Feed efficiency

The quantum of feed reguired to produce one kg welght
gain by the different treatmonts at the 20th, 24th and 28th wcek
of age are praesented in Table V. The analysis of variance

for the different stages ave presented in Table VI.

At the 92th-20th week perlod the feed efficiency of
Austra-ihitc caponized, Austra-iWhitc intacts, Wwhite Leghorn
caponized and the White Leghorn intacts were 5.22 Xg, 5.98 kg,
5.81 kg and 6,36 kg respectively. AL 24 and 28 ueeks ol age
the fecd efficiency were 7.01 kg, 8.26 kg, 7.27 kg, 8.04 kg
and 8,530 ky, 9.55 kg, 9.08 kg and 10.02 kg respectively for

the treatmencs in the same oxder as above.
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Tabia V

recdl effic c.vzcy of difforaent tre@tmut R aa msz at the
three shages of e:mg

S

S . M.f . § ..,.,.‘ W

Age in veeks austra-Whibte BAustzo<ihite .T» hite Iﬁﬁ'ncm*n %’%ite wfj;hsam

gaponised

intacks @aﬂa‘uzeﬁ dntasto

20h woak B.22
24th weak  7.01
25th week L2480

Y S 00 A 0 TN TN o W EROTR SR

o S

5,98 * 581 ©8,36%
B 26% Fo 2% 8.04"
955" 2,08 10.,02%

S o o e 5 i ik S5 SN S N R 5 9 5

*  Siemiflcant (P L0.05) |
1 Poed efficicnoy = k& of food to produce kg of live

wolalic gaidn

2 Comparison within each varioty



Analysis of variance for foed efflclency at the 20th,

Tabhle VI

24th and 28th weaks of ago

29

20 weooks
Degregs of Sum of lMoan sun r
Source {xeedom sqiares  of gTuares
{as) (38) (M3)
Trogtoaent 3 2679 578+ V] T2t ¥
Lryor iz 1,49 Gedl 1.06
Total i5
oo {89 = 9,547)
24 wooks
Treatment 3 4431 1.44 5.01 -
Drroxr iz 2461 Q.22 1,30
Total is
o (5% = (3.718
28 wooks
Preatment 3 5.08 1,60 B7Pr*
Lrror 12 Z2.31 1,19 1.0
Total 15

CD {58 = 0.676

—ten

# fidghly sdonificant ("< 0.04)
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e comonized birds both pure and cross brod utiliced
fead significantly (P 9.05) botter than tho latocts during

tho throo periocds toeoted.

Procecsing losg and yield

Progeossing loss and yiold of sach treationk are »rascaued
in wable VII, The analysis of varlance are ~rosonred in
Toble VIIT, IX, X aad £I, For drossiag loss, loss duc to
viscora, 1osc duc to head and shanks, and resdy to cook yiold

respactively.

Dressing logs

At 20 veeks of age the drassing loso o Auseres hito
caponized, dMustra-lnite intocts, White Lechorm caponized an”
Unite Leghorn intacts vene 22,50, 20.53, 21.03 end 19.40
ner cent rosreckively. 2 24 weeks of age the drooalng loss
were 20.1%, 18.91, 21.03 a7 19.33 por cent and at the 283th
wook it was 19.98s 17.68, 19,70, 17.04 roopectively for tho

treatronts in the axe oxder ags above (Woblec VIX acd WIeT).

Tho dressing losg uas olgndlicanslr higher (MO0 "o
capondead Lhen ihe intacts £o¥ both pure and aross Drel daring

the threo staces of ovaluation.

Vigooral logy

periodiso andd treatcentulse logs dua o viscosn ane

nragonted in Table VII, andd analysis of vorloncoe i1 "'aawo IX,



152,50 &m“ .23 wwgm 41713 | 474,08 1936.69 1068,30  3615,63

zz,&&* smase 16,984 20.83 | | 188 1769 2,09 21,00
399 G 728 8,55 3,67 8.08 D G.i& 1 4235 |
| 9,58 T3 T De16* 9.80% 688 73
shoo szt T aLae ssee | |amep it 36T 3464
Tres 87 80,02 oMY e

o TR ‘ o 62,89 63:27

319.,33 1? i

sl S S




Table VIIIX

Eal
‘a

analysis of varlance of drassing icss at the 23th,
24th and 28th weeks of age

20 weoks
Degraas of Sun of flean sum T
sSource fraedom BIaras of sguares
(ag) (any (113)
Replication 15 40,24 2463 0467
Traatment 3 90,530 30 27 T.57
Error 45 175,82 4.00 1.7
Co {50 e 1,423
24 uveeks
Replication 15 40672 2e71 1.48
Treatient 41,85 13.85 T58°
Brrox 45 02,27 1.83 1.30
Cn (55 = 0,962
20 uveoks
Replication i5 51422 3.41 1.24
Treatmond 3 162,98 34,33 12.48%¢
Exroy 45 123,75 2.75 1.00

CD (53%) = 1,160

i

ghly significant (P L0.01)



Table IX

Analysis of variarce for evicceration loss at 20, 24

and 28 wocks of ae

20 vceks

nogrees of un of Hean sum
Source Lrecdos aguares of geuares r
(ag) {35) (113
Replication 15 i9.42 1.29 2,45
Trestment 3 6463 2.21 32763
Lrrox 45 132.54 2.90 100
Co (5%) = 1.212
24 wecks
Replication 15 67.74 4052 1.73
Treatmont. 3 10.06 3.35 1.20 °
Brror 45 117.48 2,61 1.80
Ch (55%) = 1,150
28 wecks
Replication 15 46654 3,10 2499
Treatnaent 3 1720 573 Gailfy M
Brror 45 47,25 1,05 170
CR {6%) = 0,739

** ghly significont (P L0.01)
S ron-sionificant



2t 30 weaks of age tne visgoral loss ucre T.80 por eent
for nusirpe'thite caponlzed, 7.25 por cent for Austra-tihite
intacts, 8,05 poy oot for Uhdle woghorn coponized and
3.04 pexr cent for Unito Loghorn dntocto. At vhe 24th wook
of age the visceral loss vere 4,99, 5.55; G411 and 5.53 er
aont, and at the 28th veol. of age it was 4.1d. 3407, 453 and

3.14 por cent regnectively in the same ordec,

~ne visceral loss botvesn Mistra-iThite caponlzoed ond
Austya~ifhite intacks Ald nob diflfer signlficantly ot any 6i240
of the experizent. At the 20th week of age White Loghormn
coponized had significantly (P < 0.05) hichor viscoral looa
than White Laghorn intactc. Dut at the 20th and 24th weehk of
age, visceral loss botueon hite Leghorn coponiged ond intacts

dlgd not ddffer simmificantly.

Logs due to hoad and shanks

Troatrentuise loss due to head and shanks Sor cho chres
gtoces are prosented in Tabhle VIZ. The analysis of vorlonce

for the threa stoges are presented In Tabla X

The losg at 20 vecks of age Lor dustra~White caponicad,
mstra=-ihite intacts, White Loghorn caponized and ihdke Loghorn
intoots varne 6404, 7.07, 6.3%5 and 8,566 por coent respocl.voly.
Shrinkage due rwo locsos of hood and shanks in bhoth the capoe
nized grouvs woere csigniflcantly leossor (PL0.05) than the

intact conerols.



analyois of variance
at 20, 24

Tabre X

20 uosks

[
(%]

Zor iozos Jdue to hoad and shankg
and 20 woeks of age

Degrecs of Su of tlean sum
Louree £recicn strueraes of sgquares P
(QED (357 {213}
Replicablion i5 6,730 Dedi2 Cotl
Traatment 3 42,006 14.02 18438 7
Loror 48 34,37 Ge7o 1ad
T (5%} = G.6.22
24 uacka
Replication 15 20,59 1437 Q.98
Froatoent 3 62465 20380 13.,9%
Brror 45 57.45 1,59 1.Q0
Cr (5°8) e Q.072
23 weaeks
Troatment 3 147.22 49,07 42.89%*
Lrroy 45 51,73 1.15 L.00
[913)] (5%1’)3 = 60763

** Highly aicnificent (P<L0.01})
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AR 24 and 28 veoks of asue losses vere 7.50, 9.16, 7.53,
9.80 por cont and 7,02, 9.80, 7,39 ond 13.56 por conk zos-
pectively in the oope order. Controls at both those 0tiges
had significantly (P <0.03) higher loscoes thon thelr cavoniood

counterparts.

loady t0 ook vields

wa—

Treatmentwise yielids at 20, 24 and 28 uceks of age axo
prosented in Table VII end the analysis of veriance in

Taxla XTI,

The yialds for the mstro-ihite oypronised, sustro=lhlto
aonsrols, «Sndke Lechoxn caomagnizod and Vhite Loghomn consrols
Were 63,00, 64.3%4, 63.27, 63:85 por centy 67.29, 66.30, 6536,
565.35 poer econt and 68.86, 68,89, 68,30 ond 69.25 »er cost

raspectively for the 20th, 24th onid 28th woek of aco.

The ylolds A4 nit 4lflor simificantly at any stages

of the cxperimant betvweon cavonized and inkacks within broeds.

fay MATEY

Hi 28
Pive Wirds frow the caponized grouss shouldn larger oo
and watcle doveiommont and ehibiting roro 'maleness! than
wheir —on nohosn ware subjoeled to dotailad dnvostligation at
slaudghtor. Dach of theac hod tostlicular naos of vooving siges
lefe in Jhoer, Thooo itore closget as 'slips® and thoy conotde

tuted 5.2 nor oont of the total,



Tabloe XI

L2
=3

anakysio of variance for ready 0 cook yleld at tng

20th, 24th gad 20th woeks of age
20 veseks
Degrees of Sun of  liean sum
Souree freedom souares of soquares r
(a0 {(53) {r1s)
Roplication is 39,27 2,52 Ced3
Preatrent 3 17,22 5,74 0e0a" ™
EZ:!“:)I 42:5 2?3.88 é’u(}g 1”0@
T (5.} = 1.7096
o4 wecho
Renlication 15 31.22 5,41 1.08
Troatoont 3 42,13 14474 G o3G0
nrror 45 124.54 277 1.G0D
D (5% = 1.106
20 wvenls
Replication 18 106,28 7.08 1,93
Treatment 3 Geld 2.04 C.5at
Brror 45 165.44 F60 100
ey

LR S WS T

-y v A

* Y ighly significant (P {0.01)

33 Lionesiond Cioant
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Ready Lo cook garcass gomposition
Resultr of prarinate coaposition of ready &9 cook ninccd
carcass for difforent treatmonto at the 28th weok of ags is

nrosented in Table XII,

Caponized birds returned highor values for modsturxo,

protein and ether oxtrack than their intact counterparts.
faste panel evaluation

Thno result of the taste pancl evaluation {for tonderness,
juiciness and overall persconal preference {or £resh cooked
meat £rom each treatront at the 268th week of age are prosented
in Table ¥III. Tne figures are porcemtaces of porsoaal pro-
ference,

Tvaluation of score shest lndicated dofinite ouperiority
for capon neat on tonderncss and juiciness, Thore was obzelu.o

porsonal oreferonee by panclists for capon mect.
Egonamics of nroducktion

The econaaies of production workod out on tha basis of
the chick cost, fecd cost and surplus cockercls meat valuce ag

per the Undvereity Poultry Davm rates ioc presonted ln Table (7V,

At the 20th weok stoce there was positive returns of
+3437, +1.68, +1.81 and +0.71 rucecs lor the sustra Jhite
coponined, Austra “hite intact controls, "Twite Leghorn gantw
nized, and “hite Loghorn intact controls rospoctively. Jloures
for the 24 amd 28 wocks vero negatlve. At 24 woehs tho nogos
tdve ficures ronaged £ror =0.05 ko -2,75 whorcas the ran .o wads

=3.64 to =6.21 Tupces for 28 wocks of age.



Table XII

Composition of reoady to cook uvhole minced carcass at
28 wecks of age

Componant aﬂalysadl

fFreatnents HMolsturce Dxy Protedn Dticr

mattar extract
e 68472 31.28  20.02 6,00
A“fgig;;’fftﬁ 66459 33.41 19.44 5,95
"Z,‘ééﬁnil‘ggﬁ“‘m 69,91 30.09 21,33 3.46
White Leghorm 62,46 30.54 18,60 3.14

1 values are in percentages



Table XIIT
Taste panel score card

Samples
fualit
gactorzl Austirg=- Augtraw Uhite Unite
vihite uhite Laghorn  Leghorn

canonised intacks coponized inlLacts

I, Tendoemness:

Tender 42,86 57.14 28,57 57.14
very toender 57,14 28457 57.14 28.57
Hot tandex i), 14.29 14.29 14,20
Ir, Juicinecas:
vary juicy 42,06 30487 T1e42 14 29
Mild julcy 57.14 T1.43 14.29 57.14
pry LS EHY 14,29 28,57
I1T. Personal o

preforence nOore 85,71 pii ) 14.29 Nil

1 vValues as per cent proferonces



. .
| | "

32 16 46 » % a8 -

Bunber of birds * _
Yotal gatn i weight’ (k) 50.31 4150  22.50 80,7 3038 2,00 470 310 | 000 432 35,00 1838
.94 969,73 | 181,60 270,83 201,86 18447
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DISCUSSION

Thermal, environment

A plrd's snvironment ds the sum total of all £actors
that inflyence its growth, respoase and productlon. The
macroclimatic factors fomms one segrent of this enviromont
and ig madnly coponed of the ambdent tempersturs, rolative
humddity, wind veloclty, gsolar radiation and precipitotion.
The productivity lg elosely linked vith those thermal cnviron-
mental factorss It is theraefore, essentlal that the climatie
facenrs prevalling in the avea vhare the experirent vas cone

ducted is presented and discusced.

Mannuthy 1 located abt longitude 76° 16'D, latitude
10° 32'Y at on altitude of 22.25 H8u. The thermal environ-
montal daota durdng the ewperimental period indiecates a warn
andd type of anvironweent. The paxdmam ambient tenperature
iz engountered during March and April and the rindmum during
the month of Doponber, ThO ovorage bemporatura variod £rom the
law of 20.2°C of Desorimer Lo the high of 32,3°C during che month
of April., Tho aversgo arplitude of variation is 4°C only.

Ahove an average temperature of 20°C, deprossion in
orouth rate have beon roported in birds, evon if the dally
rindrare 18 within the zone of the temporature for nadimum
growth. I has aleo boon regorted thst temporaturo as hich
as 40°C can hre tolarated, i thexe is cufficlent Jdlurnal varioe

tion {larris gt gl., 1974), Fron the oldmetic variablos it ie



evidont tnat the climate of Mannuthy oon bo described as
wropical nmavitime monsoen type. falr (19737 and Somanathan
{158G) has also indlcatod the climate as suchie A monitoring
of tha thermal enviromrwont thorefore, ceveals that poulwry
will pe eunosed to the streas of higher kemperature ond hlcher

humidlivy during the bottor part of tho yeor in the locatlon.

Ueight czin

The avorage body welgoe ol (ho LIrds at £a¢ 20th ol
waere 1637.40 g, 15645.52 g, 1470.00 ¢ and 1407.71 g Zoxr the
mastra-tthite caponized, fustiro-'hite intacts, hite Logaom
caponized and Mmice Legnorn intacts raspoctively. Tho caln
during the txial poriod for the above greaps vere 1131.46 o,

1057.40 g, 935,42 g and 915.10 ¢ rosvoctively.

A perusal of the data indeocted chat tho body wci(w of
rastro~i’hito capoqaiged and Sustra-linite intacts ot Lhe 2780
week of ags cxhiblied no appreclable Qif€ferenco, the woinnkt
gain for the poriod under trial (9th to 20th weceld ohowe?d
significant (P4 0.05) gain for ithe caponized (Loun overs
inkacta. Positive sionlifleant welcht gain (P G.05) vas cliso
obzerved for the Whito Loghcim caponizel group, aiving definito
indication of treastrent elfact on this trait, Iroroved gain
advantago Zor copons had eerlicr boon roported by Adamn (1955);
Lauffor (i9%7)3 Ualter (1076} and last ot gl. (1981, “heooo
reports uere from abhwood and litersture {alled o revoal

sindlar tyie of vork undor Indian conditions. Moot of (™
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£xrials ned boon caridced oun uwlth cockerels of heavier breads,
such ag kv Hamgohare, Plymouth Resk and their crossea. The
present study indicatod tanav the gurplus coelierels of the
Australoriibke Laghorn oross waon canonised and grown, sttaln
heavior welgibs then wacly lotact countorparts under Iadian
concitrong. Thic drond is exidbleed by thoe Uhdte Leghorn
surplus coalerels algo, eventhoush the weight galn by these
birds are much lover than thodxr qrossevred caponized counter-
parts. The canonized Lhite Loghorn cogkercels had sicmificantly
{Pp£0.05} botter caln than Lhoir intoct counterparts. e
higher gain attolned by the hustra-thite crosses could e

ghirilueed o thoe offect of hotorosis,

The Dektor perforance in wvoicht gain by the coponized
grouss indicates that both Austra-ihito croce-hrel and hito
LCgnomn surplus cogherals gan be offceotively utilined {or
capon production. The Austra«Thite crogse-hred cockerols would
form hoavier capons and tho Uhite Leghorn surplus coackerels
could Lo alfcctively rearceld as small sized canonaes  Thio
obsozvations are In agroesrgat with that of l'oshiah gt ale.

(1979), nsndncer (1980} and Uorth (1984).

A perusal of one veehkly ued -kt gedn stertdng yom Lhe
9th vook revenlal aa Litcresidac patkorn of zain {Aopenidix T
and MJelle T corens oxldbited o slower goin ik wbep
comparcd £ tncir res_active intogh countormarus. Thio wrond

was evident tRLL t£ho 124F uwach ia the Sose of gho Auctrow thitc
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capeng and till tho 14th woek in Uhite Leghorn capong. Aftor
thasa stages the capons seams to have componcatad and started
gaining faster than the inkacss., This initlal depression had
been noticed by Lauffor (1957}, Begin ond Srainger (1957) and
York and Mitcholl (1969) and they attributed it to post sapo-
nization stzeso. It 1o nabursl that surgical intervontion
doas induce stress and this post-eaponization stress would
have contributed to tho fopression in Wil atuly lso.  Sinco
the hirds complotely compenoated and gttained highar ¢aing it
i cvidont that the slevw fndelal goin wag due to (he nairgieal
obress. ‘The ausire~hitc croponized bixds vexe ablo Lo “dthe
stand the rigours bottor thon the pureshred Thite Leqiorn.
This could bhe duec to thelr wolter rosiobance qaprrily contyi-

uted by hybzid vigour.

At the oeecond sotoge of covaluztlion (24th woel} tho “wustra-
hise cegons rogictered nandounm hody woight goin compored with
thelr inkact controls, tht dilforenco was statdsztleally signi-
ficant (»2L0,08). Bul in ¢n0 casc of “hive wochorn €L,0 capons
Aid not ddffor olenilicantly from Lhe Intacts In body wzight
gain, though tho capong hnd an ovorsage 65 ¢ namerleal veidgat
caln advantaga. It 18 aloco evident thab rate of aln bas
shoun a tendengy to gven out ab thds shace. It 19 an cocopted
“act that as the blrds advances in ace and roaches the naturity
stage thore 48 a projressive alowing dowa of growch. 7Thig
could be the reason for the slowing doun ol the rate of galn

This is in agreewent with tho £indings of Anmdn and MNalpdn (1038).



ltovever, Annin and Halpln {(1933) and Zauffer (1957) did noc
cbtain any difference at 34 wveehs of age {o¥ capons {rom
different bvoods thow h they noted numerical advantagea Zow

capeone over tho intacta,

At the third stege of evaluation (28th weok) it was
oboerved that npone of the caponizad growps differed from the
Intact controls, conflrming thoe observation that as age
advonees boldy weldht gain tonds wo oven out nullllving tho
advantoges of garlior treat went ef.oced,  Tnls 1s wruo since
growth slovs down ap bhands maturg aad iasdleatos teac tisimun
oain erfonts could bo apocted su Lo Zuth weel, Lt is there-
£ore evident dhot the wost stoge au wden naximum gain can be
cxpected dn terns of capenization is at vhe 20tn wook of ane
under Indion conditions, Harket age for cooons had oo
iadlcated as ™10 moaths Ly Juil (1931), inter oo "o
{1960}, Dnordnger et gl. (1379}, oihers cagject W=-24 weeks
ag sultabic ctage Ffor moviwting ol capons {(domin oad al dn,
18385 “lalier, 1976; and Horth, 1984). SincC Jely .ac ora
such as type of bdrd, feod, mane jcmont, location an’ woonondc
sitvation, are invelved in thoe productdon of aaslan, i4 Ao
axgrested on the basls 0f tho osreasont chudy Lhat Lho ~ultable
stage at vhich maximy ¢oin could e coecked la at choe 20tn

week in the emdsting Indlon ceonditiouns,.

Foed alficlcnoy

e

The Hrofftaballty of zoulcey meat enterprizes 1o ndt only

dopendont wyon the final gain achieved oy che bird buc alsio on



the officiency by wiich feed is converted to attain the ond
gain. Tho food efficiency in this exporineni has boea uccked
out based on khe cuantum of fecd requirel to attoin one Lg
live veloht gain. The eafficioncy hag been caleculated for the
three staoges as the guantun of feed reguired to profuce tho
gyaln for thae 9th to 20th weel, Sth to 24th and 2th to 20th
woek periods. The total guantity of feed consumed by ¢
Austra-Jhite capons for the [irst period (Sth to 20th weck)
was 283,50 kg {(Table XIV), returning a feed officloncy of
5,22 vhich vas significontly loss (P <0.05) than .98 raturne’
by thelr intact countorparts ot Lhis stoge. Tho daka idi-
cated that the Austra-ihdte capons utilized significontly
{r£0.05) leas feed o atkain a ky live welght gain, commaceu
to thelr dntect controls, This is a significant obnervation
in that coponizetion nob only improves weldoht gain but algo
improves efficierncy of feed conversion. The treatmeat effech
of significant better (P<L0.05) feasd conversion cfficicncy ia
also noticed in Lhe caso of Uhlbe Leghorn capons, £or tais
nordod. Adamg (1955), Dogin and Graingor (1957) and flaat

et al. (1981) had carlier reported tho trond of Letter Jeed
efficiency for capons. Begln and Orainger (1957) reported
bost officlency for capons aftor a 12 weoks trial involving
neat strodn nalos, cenondzed ot § weelis,  “Mnker and Funk
{19607, York and Mitchell (1969), iloshiem gk al. (1979) and
Baenmdnger (1980}, ronorted inferior Zeed officicncy {Or canons

compared to roasters, Ilbovever, all these triale have ~eon



carcicd out vith tue cockerels involving rwat Lo chichen,

The feed officiecicy is linked with almwst all the eovirowontal
fuctors and a direct compavicon with trials involviny differcat
typas of bhirds in didforent onwironrents would not 29 roamnlng-
ful in this casc. Tho prosent study has indicatoeld clearly
that the coponizod groups Aid show doproved feed efficioncy
not only at the first nerlod of cvaluztion {Schm2dth ucok)

hat also at cre second {9tb-24th wock? and thind stases of
gvaluation (9th-28th weekle Tt is intcrestius to note hot
sventhough the sicnlficant diffcrense (v 8.,05) in Zee " ofli-
clency wan raintainced during all the throa peorisds unde™ study,
the efflcloncy at toe 24%th and 20th weeks shoved o tondaacy oF
decline conpored o the cfficleoncy at the Z0th woek. I. Lo

an ostabliched Zoot that as Bixds matare, fead effirioacy wil.
decroase.  The dota theralors, ¢lsarly suggest that capon’og-
ticn improved food efficiency and the hest ofdicicncy ca e
oxpocted to o achlioved for capons at 20 veclhs aud 2wstro- hilte
cockerols wvould make desiranle capors in temms ol hotter

officiency in feed utilization.

“rocessing loss and vield
SELCESBNG L0088 M YIeLu

It is ncceasary that chichen raised for ncat purose
are not only evaluated for gain and feed efficdency but also
on the proeossing loss and gaing, so that the ovorall viani-
lity of tho enterprise can be judged. The vwrocesaing losses
and yields wore evaluated at ghe threo staces, namoly, tho

20th, 24th and 28t¢h vecks.
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Dressging loss

The dressing loos made up of preoesiauchter shrinlk,
bloeding and defeathering wao significantly hicher (P <L0.05)
for carons than tho intacts, Out 6f thess lossces, feather
accountaed for the maxdrmum loss of 10.69 to 11.16 por cont of
live weight for the capona and 92.12 o 9,62 per cent in the
casc of intacte. The fasting shrinkacge contributed 6,95 to
T7.24 per cent of the live wvwelight for the capons ord 6.05 o
G.68 rer cont of che live weight In tne o260 of intact con-
trols, The loss due to hlood varded from 3,01 to 4.45 now cont
of the live woight for a»pons and 4.24 to 4479 por cort of 1he
live walght in the gase of inkact controls gt tne 20th woek ol

evaluation (Appendix IT).

Cexfrar loes due L0 fealher was for tho sustrz- hulte
CRUONS, 06 also the lozs duo to olood, vhereas »ozime o wdine-
Lage duar to fasting was for U 'hite Lechorn cipoie. T aved
dresoing loss Gut o ecoponiszotiorn had corlleor beon reyorted 7
adang (1965). liowewver, Ualtor {1976} seporte’ that Jduicing
loss wac not Anflucencod tyy qagonization. I bad Doon gugyosted
that hore s a tendeney for devalozment 0F pore guancu: of
feathers in eapons gontributed by longer hackle and zadile
foothows and adn cail feathors (Cnsmincer, 1960). Thio tonw
denoy vas observed both for the Austra-Thite capons ani the
white Legiorn capons, in thic study alpo. It has boon uvoservod

that conong had a wendency fer hivher Zasting shrianlasc.



Sane trend was observed in the dressing loss at che 24th
and 28th weaks of svaluation, Capons registering more dressing

loss than their respective intact counterpatis.

The percentag® however, showed a tendsncy to decraase in
torms of ilive weight. This is due to the subseguent increase
in the live veight out of proportion to the factors contsl-
bating ¢o the shrinkage.

Eviscaration loss

™he aviscerstion loass @id not show any treatoont effect
in the hustra-ihite groups during tho thirees stages of cvalua-
tion (20, 24 ond 28 wesks). Vhercas the thite Laghorn groups
exhibited significant (P<L0.08) difference between copons and
intacts at the 28th week, thore was no differcnce during the
20th and 24th weeks, FoO plausible explenation could be glven

£or this stray £inding and be considered as a chance occurrence.

Loss due to head and shanks

The shrinhagt Gue to head ond chonls vag separately
evaluated, since caoponlzavdon affects developoont of secondary
sex characteristics liks carb ond vattle developoent tvhich
would have a say In total sheinlage. All geponized groups did
exhidbde significantly (P {0.05) lover sheinkooe valuos due to
head and shanlt loss. A ecieprly evident from plates VI and VIEL,
comb ond wobttle geowth wero very much deprossod in the cage
of cgpons and this approciably hod contoibuted e the lower

values, The bresds used in dhls study were single con's varicty






Laaxoe

comb attract pecking and canndballsm and more ofton results in
injuries and brulscs and consccuoent leso. This Is egpecially
go when males are resred together for lonqer poericds.e On
obsarvation 1L was evident that the capondZed birds were lecs
agarassive and interaction batwvoen individuals wero nuch lesc
compared O the intoct grougs. Caponigation therolore, haed
the added advantoge of reducing loss due to injury to head
appendages, and aloo exarted an influcenes in roeducing progaste

ing ohrinkanc.

fieady bo ook yicold

The poev gonk ready o oock yicld betuoon tleoatrents did
not differ significantly. This lachk of Jifforanee 1ac oontrhie
ieod by a hicher 4zossing Locs in &hy capons belng ovoned out
by 2 lecser loss duc to hed ond ghonlo ond vige=versa in Lho

casa of Intaces,

~

Ginco uonce of e Lreat.wints hisd any elfcet oa tul roxly
€0 eoos vAold An do £oll tlal copinizacedn did oo eo oot tailg

factsy appideiobly. This findany L0 consaolliat it Jo corl'cer

e

roport of ilast gl el. (1901, ond .dountacy {10023,

P

Siios

Durding sorgical coponization of Large nwadxer of binda,
it is possiblo tnat portions of tostin may he left inside tne
alxicaen during the traction grocess. The portions of tLostis

thus left bohbind may somctli oo ceQous parily functicnalk, Thase



bizds dovelop scoondary ses chavocktorlistios of varying dagrea
than complote capons.  In the progent study five hdrds shouing
larger comb and watkle developrent in tho caponized groups,

on investigation durdng slanghter were found to have varyiag
sizes of toesticular moss, These were thorefore, ear-naried

as *slips'. In the prescut study they constitubed 5,2 por a™mb.
It 1o therefore, pointed out that 'slips? devoloped morc
‘malariess' tLhan gapons. Likerature reveals that as per meat
maality, "slipg* rank in hetwoon cavens and roastors (Uinter
and Tunk, 19603 ‘last gt al., 1981). Ho such cveluation was

undertaken in this study.

Carcans compooition

Random samples of roady o cook cercass oevaluated .or
proxisnte conposition, rovealed higher porcontace for rolstare
and protein in tho gase of “wustkra-thite cepona than the lutactso.
Better carcass quallty Zor cepons have hoen reportat carlior
Iy Becin and Graingey {(1957): tintor and Funk (196033 vork and
Hitchell (1969); Yaltor (1978)3 Hechiom et al. (1979)3
Ensmincor (1880) 8 Hast gt a2, (1981) ond Yorch (1983). Mo
report 1s available on the capon Coroass proximate compositlion
in India and thus this could be considorod as a prelimiaagy

ronort,.

Zagto ponel ovaluation
In erder to ovalusto the consurer acceptonge gqualiizies

of the capon neat, a taste panel vas constituted, Tho guality



Zactors under ovaluation Ly the panolisis uere conderngas,

fuiciness and overail peracnal proforence,

The copon meat was rated supcordor over intact eontrolo
in the throe cuallty paramotors assessed. Tho pancliocts
proferred hustre~hite capan moat over others, rating it Iy
a hich 85.71 per ¢ont persconal proference score, Tho sustras
White capon meat wag rated os tendor to very tondor and vory
juicy to mild juicy by =il the ponelisks. Thore was a delinite
trend of proference for meat f£rom Austra-thilte capons. It is
worthwhile to note that comonization had rosulted in aboodluto
pergsonal proforenco for tho meab Dy panelists., Toe proforence
for caron moat ovor others had been obucrved earlilexr by York
and Mitchell (1969)3 “altor {1976) and “ast et al. (1931),
“ha Inddeoation of a oupurior Mking for capon moat by the
Inddon palake hold much promiso £€or this cntozorise in our
countrye. In this contoxt, tho observation of Beshiom ot al.
£31979) and nominger (1200) that "poreonc who once tocted
roast capon of ton uality are likely L0 DO ropoal CUSLOMOrs

year aftor yoar', is particularly sicnificont.
Boonomics ol sroduckicn

an opplicd techneology of this sort can be duccucsful
commeredally only if 1t is economdeally wvisble, The oconcenic
consideration fawolvad in this technology had hecn uvorked ous
based on vowsrns over chick and €eod coot. This asposcrent

were made for &he 204h, 24tn and Z8th weocks,
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Tho evaluation indicatod that based on the prosaent
Undversity Poultry Fomn selling orice of Rs.13/kg live weight,
+he per bird roturns over chick and feed cost were Mo, +3,37,
=05, =3,64 for the 20th, 24th oand 28th weoks rospectively,
for the Austra-ihite canons. The Austra-lhike intact's
CaLUENG Wars 1s,+1.68, =2.75, =599 respectively, o {or the
iihite Leghorn capons, the figures wero Rs. 11.81, «0.68,

«4,61 respectively and thely intact controls returned Rg,+0.71,
«2.17 and =~G.21 rospectively for the three periods ol evalua~
ion, The work out clearly indicatoed that capons had sositivoe
rcturns only during the 20th week of cvoluation., IDvaluaticn
of the 24th and 28th wook resulited in ncgative returns vaion
when compared to Ilntacts for the sarc periods vere found to

ke highly different,sugcesting thal capoms have delinlte
advantage over intocts. Based on thils agsogoront it 4is
suggested that Pustra-~iinitoe caponsg are the most counonically
viable group of capons, retuzning a profit of Ro.3 pluc po.
hird. The Vhite Leghorn capons ab 20 weoks regiceered 10,431, 31
return ger bird vhich is Re,i/- plus mors taaa therr intoct
controls, saggesting that it woald be rore acgonenical to reon
conons thon roastors of thils breed, The Austra=-"miin canoio
registerod 18.1.69 increase in repurn copored to thoeir intacto
at. tw 30th week. Zuring ¢bhe 24th and 28th woek poriocd of
study, tho retyrn have gone to the negative sides both for the
capons and thelr intact coatrala, gamong reclstering much

lescer losg compare” Lo intacts,.



According to the economic work cut, the economically
optimum stage of marketing Austra~ihite and “hite Leghorn
capong secns to be tho 20th week of age or 12 weeks post-
coponization as per this stuly. 3Since the trend of advantage
of capons over intacts iz cbasyved to e maintalmed throughout
in almost all the parameters under ovoluation and concomdtont
with the superior porconsl proferxence for capon moat as
svidenced by organoleptic aveluations, it is to be considored
whether the salculation of soturns based on the low oulled
chickon meak rates exicting in the Unlvorsity "oultwy Farm
would suffice. In other countries, gepons fotch oremiunm
prices because 0f superios proferences (Annin and Helpin, 19338;
qinter and Punk, 19603 Inuninger, 1980). 2 comparison gan be
drawn in our country with the broiler chicken mest which
fatches a higher rote than ordinary oulled/spent chicken,

The market rate for spent chicken is avound Rs.16/kqg live
waight and for broiler chicken Rs.18/kg live welcht., If a
work out 19 nade on the existing market rates {(RnN.,17/kg L.wt.),
the return per /capan is oubstanilally inorsased at the 20th
week and 1t becomes a yery profitable enterprige even at ¢he
24th and 20th wecks, The attestion is drawn to this -odnt to
highlight the posasibility of this enterprise being economically
uzed to produge quality chicken meat, Capons will he more
suitable to withstand the migours of the Indian tandoori type
cooking compared to the very tender broiler which is more

suited to the Western cusine.
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An experiment was carried out at the imilvorsity DPoulery
Farn attachcd to the Colloge of Vetcrinary arnd anfrigl .elcnoco
of Hevala Agriculitural University to ageortain the Zeasioility
of employing surgical caponilmation as a moons for achioving
the tvin objoctives of efficiently utilizing surnlus cockorols
of the gross-brod and purc-bred types and production of

superior quallty poultry meat, econowicoallys

A botal numbor of 192 male ¢hicks comprlaing of 96 caeh
of the Austra=-Uhite and Whito Leghorn wore broxiaed and rooved
undor standard comditlions of mapagerent, €ill O vocks of ago.
A commercial chiick starter rotion was used. At £ woelis of
age all the chilcks were velghed ond wing banded. Tortyoi bt
chicks fron cach group vaere randomly sclected and subjected to
surgical capcnilzation by a modified mothod of CG'camnor (190u).
The modifications in tho study wcre the nonuse of aagcsthotic
and application of suture for closing tho vound. Aftor oo
nization, the birds werc randomly allotted to 4 reolicatod ox
12 ndrdo each, in both the types., Tuolve intoct birdc cach
wore randonly allotted to 4 roplicates in wotll Lne types wmde:
congtituted the intoct controls. The lay out of the ex ari- ot

was as detalled haiowt



-

Treatnaont Dreed dctalls thumber of  Replicate
bixds
I austra-tihite caponized i2 4
iz Mstra~white Intacts 12 4
IIX white Leghorn caponizod 12 a3
v White Loghorn intagts 12 4

The axperirental houso was of standard type uith asocestos
roofing and welded rmesh side woalls. The pons wore of 26100 e
area with wood schaving litter f{loor, and running PVC watcr
channel. I'ced was provided in a honging drum feeder gd 1lib.

A4 standard commereial crouwer feed was £od £rom the 10th ek
onwards., The ewserirental poriod was from the oth wocl: of

age Lo Lhe 28th woek of age.

The data menitored were dally maximum and miasinum tonpo-
rature, dry ond wet bulb zeadlngs, weelly body wvelsbit, wvcelly
fecd consumption. At the 20th, 24th anl 28th week of ace
16 birds randomly collected f£rom each treatment w€wore gusjectc?
to slaughter stwlles, The data pertaining to dressing lopo,
logs due to eviscoration, loos due to hoad and shanks 213
ready to cook ylold vecre collected. DBased on these daga o
the three perdeds (20th, 24th and 20th week) averace ¢oln
in welght, focd offlclency, processing lose and yiold, and

agonconles wore uorled out.

The rosuli indicated that the Austra-ihite cacons hnd



o

simiticantly (P €0.05) hickor galn ¢han their coatsols at
the 20th and 24th uecks but had only nmeerloual advantago at
the 28th week. In thg ¢agse oz hite leghorsa capons thego

was slgnlficant differance (2L 0.05) at the 20th weck and
only non-significant advantage durdng thxe 24th and 28th usck.
Feaed efficiency also reflected signidicantly (P {0.,05) better
trend for tho capons, with tne hustra-iihite copono reglstoring

the best feed efflciency for all Lhe periods.

Perusal of the progessing data ladicated Lhat the capewo
had a significently (2 {0.05) hichor dressing loss thon thoelr
intact counterparts, A fractioniszed scrutiny of the dresging
loss indicated thot feathor garooncnt had contributed the
qaximun loss follouved by fasting shrinkage and blocdidng in
that ordor. Loss due to viocora on avisceration and lugs due
to head and shonks uverce ascertolned coparately. Tho viscerol
loas Aid not diffor sionificantly in oonc of tho treatmontc.
Loss duc to head and shanks ddifored significantly (P L3.0%)
with capons indicating sicnificantly (2L 0.05) lesgser loss uvhan
thelr Intoct controls, Thore was dreatar combh and wattlo dove
lopment Zor intact controls wnich made this difforoace. Tharo
was no treatwent elfect in the roady to cook yield porconba .
Arong the caponized birds Lhoso with lavgoer comh and uactle
developmont and exhibiting rore 'maleness', on serutiny wuaso
found to contaln testicular raso of vorving sizes. Yhese coa-
gtituted % —cr cont of the coponized groupc and uere classod

ag '"slins’?,
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Tasta panel evaluation rovealed bhich prefercncee LoT

aanon meat over the meat from inbkactes.

The economdlcs of production vas worked out based on
returns ovar feed and chick gost ot the Unlversity Poultry
Parm rates, dndicstod a positive returns of Rse +3.37 for
the Mstro-lhito capons and 25,+1.81 for Thite Loghorn canenc
at 20 waoks of age wnich was ruch hicher than Re.+2.60 and
R +Hle 71 respoctively, obtainced for thelr inlact couterzarto.
Tha returns for the 24th and 20th ucek perlods, thou_ h o
tive ot the gbove ratao, becsrn poslitive vhen coputed ac tho

proyalent market ratoes.

The follouing conclusions were drawa based on thic otudys
1. Austra~'hite surplus cockorels can be effectively utllized
{or canon production sinco thay f{orm efficlent cononus.
Vhite Lecghorn surpluc cochorels can he used for producing

sialld sined copons.

2. Cazon production can e an etoasdo practiecal foloibilitvy

in Indlan conditicons.

3. Capon maat ls more agceptable than roaster meat in tomgs
of Juiciness, tonderneen and overall porgoaal joofesanco.

4. Surglcal caponizetion can e offactively eploveld oo a
routine manpgenental procedure for ccoononic utilluation of
sur,.lus cockerels, and

5. The optdran cconemic astage for markaeting cepoas 1o 20 wesls

of age a8 por this study.
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ABSTRACT

The thesis ingorporstes the results of a feasiblltty
study on econouic ubtilization of Auatra-wWhite and White Laeghorn
surplus cockerals for capon production in the existing Indian

acnditions.

vroduction performances of surgically caponized Austra-
White and White Loghorn males wore compared with thelr rose
pective intacts at threc astages, namely,; 20th, 24th and 28th
wesk of age, A total number of 192 cockarels were involved
in the study, Each treatment group comprised 12 birds and
replicated four times. Capenisation was carried out at 8 weeks
of age, The production tralits evaluated wera hody welght gain,
fead efficieoncy, processing losses and yield, parcentage 'slips®,
taste panel evaluatieon, proximate composition of meat and
acononics of production. Recordings of thermal data, weekly
Tody weight and weekly fised consumption wers made. At the
20th, 24th and 28&h weeks 16 birds randomly selectad from sach
greup were subjocted te slaughter studies.

The rasults intdcated significantly (24 0.05) higher body
walght gain for the eapons over intact contyols at 20 weeks,
Austra~thite capons had signdficantly (PL9.05) higher gain
at the 24th week but Whire lLeghorn capons did not aiffer sig~
nificantly £rom their intacts ot this stages Capons and
intacts Aid not Alffer significantly at 28 weeks of age. Pead
efficiency was significantly (P {0,08) better for capons during



all the periods undor tests. The capon registersad sionifi-
cantly (P <0.05) higher dressing loss than intacts whereas
Intacts registevaed significantly (P<0.08) higher loss due |
to head and shanks., Ready to cook yield Md not dléfer

1
significantly betysen treatwents. Cepons registeged increased

percantages of molsture, protéin and ether extract. Pive

per cent of CapoOns wore registerad as *slipa’, Austra-ihite
capon mest top scored in tenderness, juiciness, and personal
preference, Economic svaluation recistered profitable returns
for capons at 20th week, based on quiled/upent iwm meat value
at Unilversity faxm rates., Significantly highor retuzns were

indicated when eoconaric evaluotions were made on market rates.
i

From the rosulés of the study it was cancluded that
Austra=hite surplus cockerels can ba effectively utilized for
capen production and White Léchorn cockerels form small sized
caponse Capon production can be an oconomle practical foasi-
bility in Indian conlitions znd also copon meat is preforved
over roaster meat. Surglcal capondzation can be effectively
enployed ag a routine managemental procedure for econonie
utilizaklou of surplus cockorels, It was also indicated that
the eptimum economic stage for marbeting copons 1a 20 waeks
of age,





