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INTRODUCTION




INTRODUCTLON

The importance of developing strains of chicken
adepted to the ecoleogical niches prevailing in the country
cannot ke overeemphasized, Taking cognizance of this,
systematic poultry breeding regearch programmes were
initiated by Indian Council of Agricultural Research
(ICAR), Government of Indiia and other agencie«, BAll India
Co=nrdinated Rescarch Project on Pouliry for Tggs vas
launched by ICAR to evolve strains/strain crosses of
poultry with high egg production potlential f£rom the best
available germplasm, In order to achieve Lhe objective
set out for the project, & number of good quality strains
belonyging to cne or more byreeds uere procurcd both {rom

within the country und £rom abroed,

In most of the breeding cenilres purebred selection
schemes,bagsed on part production records, are being
carried out with the cbhbject of genetically improving the
purebreds and to identify superior crogs combinatione for

use in commercisal poultry operctions,

Performarcre of & bregd/strain/line in a cross
combination may be cvaluated In terms of general erd

specific combining ability ond maternal eflfectsa, Tﬁbre
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are various methoads for estimating combining ability among
crosses, The diallel mating system has been used axtensi-
vely end advantageously as it glves the information on the
performance of all the possible combinations/crosszes of

breeds/straing/lines gimultansously.

Three strains of White leghorn vizg., JUN, IUP and F
vere under intra=population sslection at the All India Co-
ordinated Resecarch Project on Poultry for Fggs, Trichar
Centre for the past two generations, The combining abiliey
of thege straing hes not been tested so far, Therefore,
the present investigation to cross these strains in a £ull

diallel gystem tyas Loken u> with the following objectives:

1+ To identify thg promising combinotion with raspect
to the age at first egg, hody weight ot 20 and 49 weeks of
age, egg production uplo 787 days of age and egt wesight at

38th week of age.

2+ To assess the genetic effects influencing the above
traits ond thereby the efficiency of the selection sysiem

that is being currently follicwed,

3. To work ocut heterogis in the traita studied and to
identify the comiinations most suited for commercial

exploitation,
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REVICYE OF LITUDRATURT
1. Age at first egg

lerner {1945) studied nicking in relation e sexual
maturity in eingle comb Yhite legnorne. From the deta on
31 sets of gire and dam diallel metings he was unakle (o
demonstrote sratistically sianificant sirc x dam inter-
action effects, indiccting that nicking was not of ma)or

importance in Influencing this (rait.

In analysing thres gets of diallel moitings of White
leghorns, Hazel and Lemoreux (1947) cobserven ovidence of
only very l.tile nicking ef£facts on gexudl maturity vh_ch
were howsver not significant statisticuily. Influenac of

gex-linked gene cffect was net obseriead.

Brunson and Godfrey (1951) concluded ofter o series
of crossbreeding experiments for two successive yearsg thit
crogs«bresding 4id nol resuli in esnaistent improvement of
age 2t sexudl meturity. Hatt and Cole {1951) mokihg use of
two sirains of thite Legnorn, re-orted that 3‘1 inter-stra n
hybrids, when compsred (o thelr intraestrain haelf sisters
showed ¢nngistent Iinfluence of heteros:s in lover.ng anc ao

Eirst egg.



Hutt and Cole (1932) observed in reciprocal diallel
crosses of tuo improved non-inbred straing of Uhite
Leghorn that the hybrids begon Lo lay aoout £ive days
earlier in comparison to thelir purebred half-sisters.
Kiny and Bruckner (1952) zeported from a diallel mating
of different straing of Barred Plymouth Rook and Rhode
Igland Red & highly significant heterosis [In age at

£irst egue

Bose et ml. (1957) reported from cross-breeding
experiments that the dat2 on sexual maturity of the
crogsses did not stand ¢ritical exemination, however, the

average in no case suggested delayed maturity,.

Kult (1968) reported early sexual maturity but
relatively high los~es during laying pericfl of 'hite
leghorn x Rhode Island Red in reciprocal crogsinm of a
ihite Laghorn strain and & Rhode Islend etrein., Wearden
et al, (1965) estimated apecific cobining abilitry to be
mere important for sexuel maturity thaon general combining
ability in & diallel croscing of three Hhilte Leghorn and
three Rhode Island Red ‘closcd fleck' strains. In
acgounting for the total wariebillity thoy oplned that brecd

cffects were or major importonce.

Yoes (1956) repnrted £rom a diallel mating of 17



astraing belonging to £five kreeds of chicken that variation
in age at first egyg was due mainly to reciprocal effects

and to lesser extent to materncl effects,

Hearden at al. {1967) found general sex-linked effcct
and significant gourcs of variation of residual reciprooal
effacts for age at £irst egg from a full diallel crossing
exparinent involving three White Leghorn and three Rhode
Island Red gtrains., They also reported thut sirain crosses
between breeds wege superlior Lo strain ocrogses uvithin

breeds for sexual maturity.

Firu gt al. {1977) observed lower age at £irst eng by
3 to 4 weeks in Pearl Hybrid (line 7 x linc 8) than the
paregntal lines of leghorn. Shul'tsene {(1979) noted the
age at first egg of the progeny of the lincs 1, 2, 1 x 7
and 2 x 1 Lo ke 3159, 161, 177 and 173 days respectively.

Batra et al. (1974) observed ecurlier scxudl meturity
of the strain crosses Lhan the purebred sirains in a S % 5
Jiallel crogsing exveriment of f£ive White Leghorn straina.
There was zignificant general combining abiliiy for age ot

gexual maturitye.

Batra gt al. (1975) reported the gensral combining

ability for the age al £irat eqg to ke 3.5 par ccnt of the
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total variance in & partial diallel oross involving four
White Leghorn strains and & Baboock strain, Specific
combining ability was essentially zero. Kim gt al. (1975
£ound significant generel combining ebility for age <t
£irst egg accounting for 5.14 per cant of the total
varlence from & diallel crossing eéxperi~ent of four Vhito
1eghorn skroings. Reddy and Mohapatra (1975} rerarted
highly significant difference belween genotypes for age at
first egn from a 2 x 2 diallel sxperiment of two White
isghorn etraina, Varlance due to general combining ability

wag mostly important for age at sexual noaturity.

Henumaiah ¢t 2l, {(1976) ohserved significant difference
in the age at first cgg betweon the genetic groups in a
crogsing experiment invelving lhaite leghorn male vith Vhite
Laghorn and Rhode Yaland Red pullets, Considerable deqree

of heterosls wag noltaiced £or aqge aev £1rst eug.

Jain and tohenly (1973) conducted complete diallel
with four bhite Leghorn strains and variance due to genersl
combining ability 2nd gpeccific combining ability vere

found to be signifieant,

Singh and 8ingh (1979) crossed four inbred lines of
thite leghorn in o diallel patiern an” the average age ab

sexual maturity of tne incrosses was found to be



175448 + 2.34 days as conpared to 191,87 + 3.60 days in
the inbreds, For age at gexusl meturityy heterosig,
general conpining abillty, specific combining akility,
maternal effecte nd reciprocal effgcts ~ware found to be

gignificant,

Singh gf 8l., {1930Q)took out recipracsl Crosass of
IWT end TUH straine of White Leghorn and found the ogc at
first lay of IUI x I'H birds -ag loer than that of the
counterparts of regiprocal cross but the difference

botieen the crosszes was not significant,

Jain et 21, (1931) observed, in a complete diallel
involving four thite leghorn straing, & algnificent
variance due to genersl comining abllity for age au
sexual maturity, Heterosis was noticed for all the crosses

except in one,

2« Body welght at 20 and 40 waeks of age

Hopel and Lomoreux (1947) observed arout five per cent
variation in body weight due to maternal effects in three
series of rmatings between the same group of hens and thrcee
aifferent. groups of males of Vhite legnorn, Evidence of

gsex=-iinked gene influence was not observed.

Brunson and Godfrey (1951) coneluded after compering



the productive performance among crosseg involiving Rhode
Island Red, Barred Blymouth Rock and Single Comb Hhite
Leghorn, that crogsebrecding did not bring about
consistent improvement in body weight., Hutt and Cole
(1551) observed in & reciprocal croasing of two strains of
White Leghorn that the Fl interestroin hybrids when
compared to their intraestrain half sistsrs zhowed

conslatent influence of heterosis in improving body asize.

Hutt and Cole (1552) reported, in reeiprocal arosses
of two improved noneinbred strains of Uhite Leghorn for
Ltwo years, that the hybrids weighed at maturity 101 g more
in £irst year and 138 ¢ in second ye.r in compsrison to
their purechred half{ sisters, HKing and Bruckner {(1952)
cobserved from diallel mating of different straing of
Bayred Plymouth Rock and Rhode Island Red highly signifi-
cant heterogis in growth rate and si-nificant heterosis

in body weight,

Nordskog and Chostley (1954) observed hy mating eight
straing of four hreeds in all voasible combinations, that
growth to eight weeks of age appearsd to he the post
conaistent expression of hybrid vigour. Thn strain crosses

and the crossived pullets averaged £our per cent and seven



per cenl. heavier than the pure stralns st this age. Adult
body weaght of strain crosees and crogsbreads was almost

five per cent grecter than pure straing,

Rovdskog (1956) obtained statistically significont
dAifferences between reciprocal crosses for body veight of
pullets at eight wiceks of age in Jizllel crossing
involving four strains of leghorn, three heavy breeds and

an Egyptian breed (Fayoumi).

Hill (1959) observed the neroentage of total inter-
ercss genetic variation for genersl cowbining ability,
specific combining ability and rceiprocal effects for
adult body welght as 81.6, 4.1 and 14.3 respectively in
diallel crosces from seven inkved lines, The variance due
to general combining akility and reciprocal effects vere

statistically significuant,.

Yae (1960) observed significant line effecl bhetwesen
inbred lines of different rreeds for 10 veeksbody welght
in & *4 x 4' diallel cross. Highly significant dominence
effect in the crosses of all the inbred lines uess also
recorded, Moderate maternal effect was found only in the
crosnes of inbred lines of different breecls, For mature
bndy weight significant line effect appeared in the crosoes
of inbred lines of dilfferent breeds and there was no

doninance and maternal effects,
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Hale and Clayhw{1965) obuerved consistent reciprocal
differences betwegen crosshrzds in pullet weight at 18
weeks in a six year study of the disllel crossew of Light
Sugsex ond Prown Leghorn. Some significant interactions
ware noted in egg weight and pullet weight. Xuit (1965}
reported lighter weight of Rhode Island Peg x thite leghorn
crogs than the reciprocal cross et 500 dovs of age (2760 a-
2290 g) in a reciproeal crossing of a White leghorn strain
and a Rhode TIsland straine. Wearden gt al. (1965) abserved
the general combining ebility to be much more important
than specific combining ability for five and ten month brdy
welght in a diallel meting of three Vhite Techorn and three
Rhode Island Ped ‘cloced Flock' strains, ™“Maternal effects
were relatively important in determining £ive monih body
weinghts In accounting for the total wariability thet could

be expleined breed effects were of rajor importance.

Yoas (19€6) reworted from o diallel moting of 17
gtrains of f£ive hreeds of chicken thol reciwroecal effectn
were very important in determining body teight of fomale
egg type chickens. Most of the gpecific and maternal

effect eotimetes vere negavive and thus assumad to be zerc.

Sergyeyev et al. (1972) observed differences in body

waight ettributable to specific combining ability in a
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combination of five Russian Vhite m¢lc lines with two

New Hampshire and cne Rhode Island Hed femcle lines,

Sergeev and Sergeeva (1973) found no heterosis £or

body weight in line crosses as well as lreed crogreeg,

Botra gt al. (1974) cbmerved significently hicher
average kody weights at 6, 17, 18 and 24 wseks of age by
1.4 ~ 5,6 par cent in the strain crosses than the purcbhred
stroing from 2 '5 x 5' diallel crosting experiment of five
White Leghorn strains, Specific combining ability was
largest for body weight ol 6 and 12 weeks. CLEtimov gt al.
(1974) cbaserved higher wpody weight at 150 Javs of age of
line cross females than the linehred fomalca tn a '2 x 2

diallel croseing of Yhite leghorn lines 52 and 6E,

Datra et al. (1975) f£ound the general combining
ability of body weight at sexuel maturity to be 13 per cent
of the total varience in a rebtricted diallel eross
involving four Wnite leghorn strains and a B.bcock strain,
Specific conbinimy ability was essentiaslly zero. Xim gt 3l.
(1975} observed significont general combining ability for
body weight at three ages occounting for 8,55 per cent,
£.87 per cent and 3,30 par cent of the total variance in a
diallel crosging experiment of four Vhite loghorn striine,.

Maternal cffects for body teight at three ages were
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significant verying from 3.87 to 8.93 per cent of the total
variance, Thers was signlficant sexw-linked effects for
eight weeksweight accounting for 2,928 per ¢ent of the tatal
variance, Reddy and Mohapatra (1975) reported highly
significent differences betuecn qenotypes for body weights
at twenty and forty weeks of ege in a *2 x 2' diallel
mating of two ¥Yhite leghorn stroins, Variance due to
general combining ability was rmogtly important for foxty
weeks body weighta

Hanumaiah gt al. (1976} found significant differences
in body weight hatueen the genetic groups in a crossing
experiment involwving White Leghorn malc with Vhite Leghorn
pullets and Rhode Island Red pullets, There was alsence of
heterosis for body ueight at later zges (10 vwecksbody
weight and body waicht at £irst eqg) vwhen compared to the

early cge (8 veeksbody weight)a

Das et al., (1978) observed significant general
combining ability and recaprocel effects for body weicht
at 30 end 40 wecks of oge in @ diallel mating invelving
four White Leghorn strains. General combining ability
aceounted for 46,13 and 32.61 per cent respectively of the
variation in body weidght at 30 ond 40 weels of age and

reciprocal cffects for 2146" ond 28,57 per cent.
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Jain and Mohanty (1978) conducted complete diallel
with four White Leghorn strains and the varlance due to
reciprocal effects was significant for body woight,
Variance due Lo general combining ability and specific
conbining ability were not significant,

Singh and Singh (1973) crossced four inbred lines of
White leghorn in a diallel pottern and the average body
weizht at gexual maturdity was found to be 1477.27 & 51,62 ¢
as comparad to 1376.30 x 40.95 g of the inbred. Heterosas
was in a positive direcgtion and there was an average gain

in body weight by 181 g,

Jain et 21, (1991) performed a complete diallel crosc
involving four Hﬂite laghorn strainsg end found significant
general combining abilily and reciprocal effects for body
wedght at 21gt wegk of agea. Heterosis could e observed

only £or two crosses.

Kovalenko et al., (1932) observed from a diallel crossing
of White leghorn line D:;21, the local tyne of Poliava Clav,
Rhode Island Red line 20 and mini hens, the cxistence of
additlive genetic c¢ffects on body weighrv at 12 monthe of age,
The Rhode Izlond line showed the greatest general combining

ability for body welghi.
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3, Egy production upto 780 days of zge

Hutt and Cole (1951) cbserved in reciprocal crosqes
betueen two gtraing of Vhite Leghorn that the Fl inter-
strain hybrids when compared vith thelr intra-straein
half sisters showed conslatent influence of helerosis in

raleing egg production,

Hutt and Cole (1952) found in reciprocel dainllel
crosses of twd inmproved noneinbred gtrs.ng of Vhite
Leghorn that the hybrids laid more eggs in comparison
uith their purehred half sisters. King and Bruckner (1957)
reported £from diallel mating of differant strains of
Barred Plymouth Rock and Rhode ITsland Red, highly significant
heterosis in egy production, A possible sexwlinked offcet
wag alace demonstrated for egg produstion gince the Darred
Crogses were so consigteontly superior to the other

matlings usede

Nordskoy end Ghostley {(1354) cobserved by mating eight
gtrains of four Xreeds of chicken in all possibdle combinde
tions that the strulh crosses and crossureds exceeded the
pure strains by 10 per cent and 17 per cent in totel euyg

production,

Nordskog (1956) observed that the egg production of
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the heavy male x Leghorn fem:le crosses exceeded their
reciprocals by 10 per cent in diallel corossing involving
four strains of Ieghorns, three hegavy breeds and an

Egyptian breed,

Goto end Nordskog (1959) obhserved statisticelly siconie
ficant sireeline and domeline differences fyrom inbred line
diallel crosses of White leghorns for 165, 269 and 300 days
hen~housad per cent egg production and henelay total eqq
production, They found that general combining ability wes
more imporient than specifie combining ability for the
traites considered. Hill (1959) observed the pergentale of
total intercross genetic variation for gencral combining
ability, specific combining ability and reciprocnal eflfects
for hen-day egg production a8 67,9, 2,9 and 34,2 regpectively
in dialle)l crosses fLrom seven inbred lines, The variance
duc to gencral combining ability and reciprocnl effccts were

statistically significant.

Yao (19680} found highly significent line and maternal
effects for egqg production and egg production rate in a

‘4 x 4' dilallal cross.

Sergeav and Serqgeeva (1964) got average cga production
of 720 egys with an average egqg ueight of 54 « 56 g in the

crossbrede, oblained by erossing ¢dg producing line averoging
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214 eggs end the eggy weight line averaging 204 egoe with
an average welght of 6041 ¢, of Russian ¥hites.

Hale and Clayhn{196S) reported a degree of heterosis
in averages of egy production in & six yesr study of the
diallel eroazzes of Light Sussex and Brown leghorn. They
concluded that reciprocal recurrent selsetion would not
have been advantageous for improving egg production of
crosstreds from the twe £locks, Yearder gt al, (1965)
estimated specific combining ability Lo te more important
for henwday and hen~housed g3 production to 260 and 470
days of age than general combining ekiliiy in a2 diallel
crossing of three White Leghorn 2nd three Rhode Island Red
‘olosed £lock' strains, In accounting for the proportion
of the total varisbility that could ke expleined, strain
effectes ware of major importangs for heheday per cent

production.

Wegarden gt al. (1967) found gener:zl sex~linked effoct
for part year hen-housed egg production in a full diallel
erasgling experiment involwing three Yhite Leghorn and

three Rhode Ialand Red ctraine.

Fivu et 3l. (1970) observed hicher movthly egy
production upto 85 per ornt and intensity of laying upto
51 per ecent in the Pgarl hylrids (line 7 x linme 8) than in
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the parental lines of ILeghorn. Kadura (1970} reported
greatest heterosie in D x A, Dx ¥ and D x Looal Cross-
breda for egg productionuts 12 monthe of age compared to
that of the male and ferale parental lines, the production
being raised by 1242 4nd 13.1 per cent, by 11.2 and 13,0
per cent and by 7.7 apd 4.3 per cenl respectively for thes
three crossbred groups from a creseing experiment involving
leghorn liaca A, D and U imported from Japan and 1ith local

Poliava fowlae,

Polyanichkin (1571) cbserved the crosgbredsds % B to
be the highast egg producer at the veginning of lay
producing 34,0 and 33.8 per @ent movre than the parental
lines respectively from @ diallel crossing of lines B and
G of Moscow breed groups and lines 95 and 103 of the
Russian White breed, %he 500 day egy production of the
108 x G crogsbreds wos hichest {212.0) and exmeeded that
of the parental lines by 289.2 and 31.5 ner cont respectively.
Sergeey and Sergoeva (1971) found the 12 months egg
production of the line crosgr hybrids of Russian Mhite sire
line 108 and the Ruseien thite dam line 106 to he 237 as
against 204 and 194 respectively of the parental lincs,
Singh and Singh (1571} compared the various types of

crosses of White ilechomn and Bhode Isiand Red, Moxinum
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egg production wes obtained f£rom strain crossing followed
hy top crossing and top crogsbreds. The silrain crosces
were superior to purebreds «s8 well ag othev types of

crosebreds.

Bergeev et al. (1972) observed in diallel reciprocal
matings between birds of three lines gelecisrd for gqy
production and two lines seglecced £or hidgh cgg weight the
effect of type of cross ond locavions ond their inker ctiona
to be significant in reapect of egp rroduction, There wus
significent general combaning ability and the diflerencec
betweean reciprocsl crosses were significont for egy
production, Sergycyev gt ale (1972) found consideranle
differences in sgg production duc to general combining
ability in & combinetion of five Rusaian bhite male linen

with two New Hampshire and one Rhods Islamri Red femzle lines,

Sergeev and Sergeeva (1973) reported 15 - 30 per cent
heterosis for cgq production in a crossing experimeni.
Shkredov et al. (1973) also fouwnd heterosis for egg
production irn 8 grogoing experiment involving eight strains

of Vhite Leghorn.

Batra et 21. (1974) observed N.8 - 6,5 ver cent more
egy production in the orossecs than the pure stroinsg in @

5 x 5¢ diallel oroésing experiment of Vhute Leghorns,
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There wag significant general combining slllity for egg
produstions Eftimov eb al. (1974) reported aignificantly
higher egy production in the line cross females than the
line bred femalcs in & 7 x 2 diallel mating exncriment

involving line 5A and line 6%,

Batra et al. (1975) found the genercl cembining
ability for egg production to he 2,5 per cent of the totol
variange in a pertisl Gialiel crosc dnvelving four White
Leghorn struins and & Baboock strain, Specific comliining
ability was essentialls zers. Kim ge al. (1975) observed
significant general combining abllity for egg production
percentage and egg nunber o 500 days of age to be 10.79
and 7.99 per cent of the total variance respeciively €rom
@ diallel crossing experiment of four VWhite Leghorn stroins.
There wsre significunt miternal effects for egy nroduction
perecntage and 530 day egg production accounting for 2,37
pexr csnt and 7,82 per cent of the total variance respectivcly.
Crozco and Campo {(1975) reported heterotic affect for eqq
laying rate in the crogshreds in o diallel crossing
experiment of two White Leghorn stroina, Peddy and
Mohapatra (1975) found highly sionificant differcnces
betueen genotypes for egg nroduction from a diellel mating

of two thite Leghorn strains. The worionce due to specific



combining ability and recigrocal effecta tware very hich as

compared to generql combining cbility for egg product’on.

Hanumaish et al, (1976) reported significunt differcnens
in egg production hetween the genetic gooups in & crossing
experimant involving White Leghorn male uith Vhite Laghorn
and Rhode Island Red pullets, There was considerablc degrec

cf hetercsis for egg produaticn.

Jackunes et al. (1977) ohserved in a diallcl erosgsing
experiment involving Dutch Leghom epsignificant but small
general end specific conbining obility for ecgy rproductiangio
77 weacke of age, Dam line occoounted for 66 per cent of the

geneyal combining ability.

Benjamine and Choudery {1973) rerorted that strain
combinations obtailned from a modified diallel cross uaing
three strains of “hite leghorns tere in general, superior
for egy number to a leading commercial stock. Das et al.
(1978} found significant general combining akility ani
reciprocal effects for cgg productien from 181 to 340 davs

of age in a dizliel moting isvolving four Vhite Iaghorn

straing, Censral combining abllity ¢nd reciprecal effects
accpunted for 23,05 and 28,62 per cant of the variotion in

egg producticn,.



21

Jain 2nd Mohanty (1978) conducted cowplete diallel
mating making use of four Bhite leghorn otralns and
raported that the varilance due to general combining abiliuy,
specific combining ability and reciprocal effect were

significant for egs rroduetion.

Singh and Singh (1979) creossed four inkred lines of
White Leghorn in o diallel woy and the averoge 97 days €G3
production of the incrosgses vas found to e 60,91 + 1,79
agys as compared to 40.71 & 2,67 ogtis of the inbreds.
LEfects due to heterosig and ssxelinked effects were found

to be significant,

Jain gt al, (1981) conducted a complete diallel mating
involving four ¥White Leghorn stroins and found significant
general combining abllity and rcciprossl ¢Blects Lfor egg
production upto 280 dave of age, Heterosls vag observed in

all the crosses except two,

rovalenko gt al. (1982) reported from a diallel croscing
of White Leghorn line B°1l, the local type of Poltava Clay,
Rhode Tslond Red line 20 and mini heng, twhc exdstence of
deominence or overdominance for egg produclion upto 5 Aays

of oge,
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4, Egg weight

Vaters (1045) observed from mating of 8 unrelated
sires and 14 unrelated dams (3 of the dams had & half=sib
ralationship) of Vhite Leghorn that maternel effect was
predomninant for egg weight inberitance angd any genetic

iofluence of the paternal parent vas insignificant,

Brunson and Godirey (1%251) concluded after comparing
the productive performance among Rhode Island Red, Borred
Blymouth Rock, 8inglc Comb lihite Leghorn, FI progeny of
Rhode Izlend Red x Parred Plymouth Rock (Dlack cross
pullets) end l’-’l progeny of Bingle Comb Uhite Lzghorn x
Black oracs pullets for two suacessive years that with the
ghraxne involved cromsebrecding 4did not regult in
coneistent improvement of egg welcht. Hutt and Cole (1951}
reported that FI inter~strain hybrids uhen gompared with
thelr intrawstrain holf sisters showed consistent

influenoe ot heterocis in raising egn weight,

Hutt and Cole (1952) further observed from reciprocal
diallel crosses of two lmproved non~inbrad straing of
White Leghexn that tho hybrids leid bigger egus (by zZ-3 g)
in comparascon to thelr purcbred half-gsisters, King and
Bruckner (1552} observed in diallel maeing of different

strains of Farred Plymouth Rock and Rhode Inlend Red no



evidence of heteroais. There waa a signiflcant sire cffect
on egg welght which suggesied thet sox~linkage was o factor
in the inherltance of egy weight in ithe partieulsr stroins

uged.

Osborne {1553) opinesd by analysing mean March egg
weight within a line of Brown leghorh that gsex-linkesd

inheritance may be operative for cgg weicht,

Nordskog and Ghostley (1954} reported from a moting
involving eight atraing of four bresds in all possible
combinations that the crossers had no influence on «gqg

weights

Goto and Nordskog (1959) found statiectically significont
sire=line anxd dameline differences in egg weight from inbred
1lne Aiallel crogses. They revorted that goneral combining
akiliiy was more important then gspecific covbining abkility
for egg weight. Hill (19591 obtained the percentiage of
total interaross genetic veriatilon for genersl combining
ability, epacific compining sbility and reciprocal effects
for egy welght a8 43.5, 47,9 and 13,6 respectively in
diellel croases from seven inbred lines. Variasnce due to
general combining ability and specific comanining ability

ware gtatistically significant.

Yeo {1960} observed gignificant line ¢ffect and
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moderately significant dominence effect for egg alze from

a "4 x 4' diallel crossing experiment.

Redman and Shofiner (1961) found the general combinlng
ability, specific combining ability and reoiprocsal efrfacts
for egy waight to be over 60 per cent, 10N per cent and 30
per ccnt respectively in a polyallel cross of five linsza,
They had shown Lhat the additive varisrce in hetween crosc
analysig and dominmance verisnce & major source in the vithin

cross analysis,

Serpgeev and Sergeeva {(1964) reported en average egq
production of 220 cggs vath an average egg waight of
54 « 56 g in Lhe arossbreds, outained by crossing eag
producing line averaging 214 egges cnd the ego tright line
averaging 04 eggs wilth on average woight of &60.1 ¢, of

Rugsion vhites.

Hale end Claylmf1965) obteined consistent recisrocnl
dilfferences between crossbreds in egg weight in 2 six year
gtudy of the diailel crosses of Light Sussex and Brovn
leghorn, Sormg significant interactions were noted in cgg

weilght and pullet weight,

Yoas (1966) reported from a diallel mating involving
17 straing of five kreeds of chicken thet all estimaics

for specific comzining ability for egqg welght were negative,



shulttsene {(1970) reported the egg weight of the
progeny of the lines 1, 2, 1 x2 and & x 1 to be 5446,
55,9, 55.4 and 55,6 respectively,

Sergyeyev at al. (1977) found considerable dlfferencer
in egg weight dus to general combining abilicy in a
aomzination of £ive Russien Yhite male lines with tvo

New Hampehire and one Rhode Island Red female linea.

Sergeev and Serggeva {1973} found no hetsrosis for
egy welght in the folloving crogses ¢ 2 ond 3 lins crosSses
involving aine Russion Vhite Ldnea, 2 and 3 crosses
invelving four Vhite ienhorns, interxbreed crosses involving
Rusalen thite, Rhode Island Red and New Hampshire.
Shkredov et al. (1973) reported no heterosis for egy

welghi.

Batra gt al., (1974) observed heavier egys in the strain
orogsss than the purebred strains in a 'S x 5 fiallcl
eroscing expariment of {ive White leghorn strzine. Tiwre
waa signiticant gener«l combining abiliiy for egg welght.
Eftimov gt al. (1974} found highly significant hidher egq
weioht in the line cross femalen than the line bred females

in o diallel crossing exreriment involving lines5A ond 6,

Batra et ale (1973) reportcd the general combining

anllity for agy weloht to be 10 par csnt of the total
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variance in a partial disllel cross involving four White
Leghorn straing and a Daboock strain, Specific combining
ability was esgentilally zero. Kim gt al. {1975) obsexved
glgnificant general comvining awpility for egg weaght
zeecounting £or 10.41 per cent of the total varience in a
diallel crossing experiment involving four White ILeghorn
etra.ns, There was gignificsnt maternal effect for cng

waight accounting for 2,58 per cent of the total variancc.

Orozeo and Campo {1975} chserved heterotic effect for eqg
weight in the crossbred in a2 dlallel oroseing experimsnt
of two White Leghorn strains. Reddy and Mohapatra (1375)
reported highly significant differences betu-cn genotypes
for egy weight in a *7 x 2* duallel erogsing experiment
involving two White Ienghorn strains, Veriance due to

genarel combining shilsty was mostly imrmortant for egg welohit.

Hznumaiah et al., (1978) found significant differcnees
in eqg weight Letween iLhe genetic groups in @ arossina
experiment Involving White leghorn males wath Khite leghorn
and Rhode Islend Red pulleta, No heterosis was obhzerved

for egg weighi.

Pohar g€t al, (1977) renorted from & Aiallel test

inveolving £five inbred egg-type Whlite leghorn lincs that the



specific combining ability was greater f£for egy weight than

general combining ability,

Jain and Mohanty (1978) conducted aomplete diallel
with four White Isghorn straing and reporied that variancs
due Lo general conbining ability, specifile combining
abillty and reciprocal effect was significant for egg

weight,

Luk'yanova and Burdashkina (1979) reported from a
reciprocal meting of White Leghorn line K-63 and Poltava
Clay lines R and P~37 that the egg weight ronged from 55.1
to 58,3 g, the heaviest sggs coming from K-63 females. The
effect of éam breed on eqy wWeight to seven months of age
was signifiecantly greater than the effect of sire breed.
Heterosis Eor egg welight ranging £rom 0.8 to 7.8 per cent
was apparent only in the first two ~wonths of lay. Tgg
walght at 27 days of ags was sign Lf&.c\antly corralated with

that at 490 days.

Singh gt al. (12Bobeonducted a full iallel crossing
experiment invalving four cgg laying straing of poultry and
found that general combining ability and speclfic cowbinang
a#bility for egg wesight and thereby odditive and non-

additive gene action were important.

Jaln et al, (1931) conducted 2 complete d.allel cross

. —
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involving four White leghorn strazns and reported signi-
ficant gener«l combining ability and reciproczl effects
for egg weight, leterosis was evadent in elght out ol

16 groszcm,

Kovalenko et al. (18982) reported the existence of
additive genstic effects on egg welighi ac 500 days of ane
from & dlallel experimcnt and also observed that the Rhode
Igloand Red line ghowed tho greatest general combining

ability for this trait,
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MATERIALS AND MTHORS

paia collected from o full disllel motang involving
IYN, IWP and ¥ straing of White leghorn malntained ot the
Trichur Centre of Lhe All Indla Co-ord.nated Research
Project on Poultry for Fggs formed the maeterial for che

Study -

1. Geographnical location and climate of th: Rescarch

Station

The All India Co-ordinated Regcarch Project {(ATCRP)
on PFoultry for Dggs, Trichur centre is locoted ot @
latitude of 1°,32°N and longltude of 74.,70°" Tt isg
situzted at an altitude of 27,75 m alove the mean 8ea
level. The rmain climatlce feature of the placc is that it
1% bleszed with both the Soukh Hest and North Tast
mMONBooNS.s The mean annual tewrerature ig "7.2°C angd the
relative hwddity .g 74.19 per cent, The mean annual

reinfall i1s 3034.9 nm.

2+ History of the f£lock

IUN and IwP atrains vere imported by CGovernrent of
ndia in eqarly scventies, The P otroin was available in
the University Poullry Farm, Mannuthy, They were nrocured

£or the ATCRP on Poultry for Tggs inm the year 1978 for



initiation of & large poultry breeding crogramme at thlsg

location,

During the past years, selection for gartial eog
production upto 280 days of age was practised in these

straine using en Index constructed by Oshorns (1957a3,b).

3. Mating plan

In all, 60 single mating pens vere vsed for generating
the experimental chicks. These 69 pars uverc caqually
divided omong the chrec strauns. Thuc, ™ pens  aere
headed by sires belonging to IT gtrain, another 29 -wng
by T¥FP stra‘n end the remasning 20 by P strain., To ¢ ch
pen, three pulletsnbelonging to IIN, TUP and ¥ giro.ns vere
rancdonly assigned. Thus each male sired nine females
(three females each belonging to the three stralna), The
chicks belonging to nine gensetic groups were pedigrec
hatched (Fig. 1). Chicks were sexed while taking out the

hatch and only the fenole offspring were retained for the

study.

The pullets were housed in a repl-cated trial and ib-
allotment of pens to different genctic groups and renlicotes

ware at random. Tha nunber of pullels in different gro ps






were as follous:
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¥Mutricat Per eent contont
Dry matter 94,9
Cruje oroicin 1760
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Chemical composition of the laover mash (on dry metier basis).

CONtGenvsens

Nutrient Per cent content
Ether extract 3.2
Crude €ibre T3
Nitrogen free extract 83,9
Total ash 17.9
Acid inacluble ash 4.4
Calceium 3417
Phosphorus 1.37

All the birds vere raised on decp litier througiout

the exparivental period.

5« Measurement of traits

The treits measured were oge at firal egg, body we.ght
at. 20 ond 40 wecks of age, eqg production upto 80 days of

e and eqgg weight at 38 wecks »f aga,

a) hAge_at first ego.

This was obtalned by Jeduoting the date of h2teh fron
the date of first egy for each cullet and the averace wos

computed in days.

b) Body weight.
Individual body weight to the nearest 10 g was recordcd

at 20 and 40 wesks of age.
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a) Eqy number,

The eggs loid by each kird upto 280 days of age vag

recorded uvaing trapnest,

d) Egg weldght,

At 38 weeks of ang, the weight of 24 cags picked at
randon wag measured Lo the nearcst 0.1 g £or cach genetic
group (1@ egos per replicate) 2nd their wmean weight uas

computed.

&, Statistical Msthod

a) Freliminary analysis.

The date clasgified eccording to different genetic
groups were analysed preliminarily to invgstigate geno=
typic differences if ony, f£or the traits oonsidered, The

mathamatical medel assumed for the analysls wag:

iij =/u,+ Qi + eij
th th
where ¥ij = the j ckservation of the 47 genetie
group
M = the overall meon
Gi = thr effegt of tLhe ith genetic group

Gij = random error assumed to be NID {9, ﬁle)
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b) Genetlc enalygis,

Since the data were digproportionately distributed
among the various subclasges, the mcthod of fitt-ng
asnctants by least sgudres as outlined by Harvey (1975)
was carried out. The model used for analysie is an

followe:

Yijk = R N PR

vhere 21 3k the obsarvation on the Kth offepring of a
mating bhetwe:n tne jth dam and the ith gire
strain,
p= the population mean
gy = the effect of the ihh strain when used ac «
gire strain

th strain vhen used as a

the c€fect of the }
dam strain
{sd) i j== the fnteraction between sire and dam straine

”
ay 5 random error cssumed NIp {0, € <)

The two-way analysis with interaction is summerised

below:-

Source of variation at 88 M
Between sire stiralns 2 Sss ME
Betwagen dam etrains 2 E;SD Ms 3
Interaction between give 4 ss Mo
and dsm strains b o “e

Trror n -9

*w



This enalysis of the twoetay clagsification with intors
action yield a mcaswre of tac overall performence of the
strains ag gire &nd dam. I£f s:gnificont intercction of
girves and dams, was present, the concern wag only about the
performancs of particular crosscs profduced in the experiment
rather than about the value of the strain as sires and dens,
The interaction might resuilt from significant spec'fic

combining sbility and res:dual reciprocel ¢«ffect.

Test for significrnce of oversil performance of the strains

as gire_and dem lines,

When, betwcen the sire and the dam strain variotions
were found slgnificent by 'F' test, the strolng were ranked
accord:ng to Lheir performonce ag sire and dam lines
regpectively and the differences uere tesied for cignificance

using 't! test,

t @ cl“cd

Yoo OMs

/?Cii+cjj-2c T

i3
may be compared with critical value  te< , error 4f£,

where ci - Q. i3 the difference batween Lhe performance of

3th

the and jth strain as sire and dam line,

V/(Cii + ij -3 cij’ M3, is the standord error of the
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difference

cii angd cjj

elementa of the constants.

are the corrcsrondlng didgenal inverse

cij is the inverse element corresponding to ith row

angd jth columne.

MEE is the mcan sguare of exror,

Lstimaticn of heteromis and tcst for their siunificance.

A pignificant sire x dam interaction Ls indicative of
the presence of hterosis and/or residual recaprocal effects,
The amount of heterogis was dstermined as the deviation of
the average of the reciprocal crosses from that of the

parcnts which were deployed for obtaining the crosses.

The rcsidual recuprocal effects were asstimated as the
difference between the reciproeal crosses, The necesaary
contrasts £or egtimaling them ware arranged in the form or
a transformdtion matrix (K)s The estination of heterosis
(hxj}‘ the rosidual reciprocal effects (rij) and nocegsoxy
quantities requlred to test their significance were derived
using the tronsformetion matrix, the sub-class mecane for the
nine genetic groups and the reciprocsls of the subglass
NUMbE XS o

2
The test gtatistice Fm L . M may be compared with
(Cﬁk qk)MSE
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critical value P<, 1, error df. The estimate to be tescted
19 gk e PIwp x 1y, D twp x P, T IHP x TN ete,
ch ak iz the relevant inverse element. For instance to

test hIHE! ® TWN, the inverse element required is

lof . -
h:mp x TWN hIWp x TwH, Z-SS‘: la the mean squares ol error.

2 e
The quentity (g k/ch qk) is the mean square for the

estimate and it has one degree of frcedom.
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RESULTS

1, Me2ans and Standard Errors and Phenotyplc Pnalysis

The dats pertaining to age at £irst egg, body welght
at 20 and 47 weeks of age, egg production upto 789 days
of age and egy weight ét a8 weeks of age 8vc sct out in
table 1 to 3.

i) dge at Tirst Foq.

The means and standard errore of age at £irat eogqg are
presented in taehle 7., Among the pursbreds, F strain
registexed 176,95 + 2,16 days asg the age &t Liret egg whoch
waz the lowesit, On the contrary IUN strain attained soxual
maturicy only by 186,23 & 4,78 days which wos the highest,
whaereae the corregponding figure for TUR strain wag

102,49 »~ 1.73 days.

Aot the cros\s ff.:ombinations, P x INP combinataon
attained soxual meburity by 176.89 = 1,30 deys thich waag the
lowest among the nine genetic groups studied, The reciprocal
crogss attained sexucl miaturity by 179,58 4 1.78 daye vhich
was the scecond lowcst among all the genetic groups consldered.
Iue x P eombination attained sexual maturity by 101.61 o
7415 days vhereas its reciprocal attoined only by 199,01 &
2424 days. F x IWN combinstion registered 181,51 1 2.01
days whereas its reciprocol attained metugity by 100,45 2

2‘21 day@.
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Table 1, Means and standard errors of age at f£irst egg
{days) for the 3 x 3 diallel cross

aaman

T Dam i T i |
‘\Sire\\ajzraiw IuP ! INR : r :
v strain s ' ‘
a = r |
L owe | 182,492831.7781 izge.mosn ./390 179.5775+1.7796 ,
; :| (69) ! (62) ! (713 i
L 1
' e ! I T !
i
(. | 181,50654°.1543 | 166,2797:4.7855 | 100.446222,21°5
] ! - : !
X ! (73) ! (74) | (65) !
- - S ;' e 1
] ] )
‘ r | 176.695712,3037 |181.51324°.0599 | 176,9524+7.1641 ;
M t
; i (69) i (76) i (84) ;
1 ' 1

TR RIg TR TR o Elali et ooy

Figures in parenthesis indicate sam~le size.

Table 2. Meane and standard errcors of body wcight (g) at 0
weeks for 3 x 3 diallel cross

{‘\ T T TTTmmmmmEs T !
\ Dam : ! : 0
}su-e ~strain | TWP T W N ‘T !
\ strain\ ! ' i ]
\ ] !
- ; : R
a :
I Iwp E 115240290 | 1121,6418x  111°4,5%63
: ; 14,8831 (69) | 17,6869 (67) 20.8920(74))
‘ T i + !
]
I A ‘. 1:33.8188 | 1219,5584x  '1143,6486% |
f i 2,1250 (76) ' 12,7539 (77} 14.667°(74))
. ! | I o
1 v ) 3 E
, P ' 112441176+ | 1121.0390% 11113.128 |
: ‘ 13,4309(63) | 12.6828(77) | 9.0368(30) |
f 1
| et § STIER S w3l "'

Figuree in parenthesis indicote sample size.
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Table 3. Means and standard errors of body weight (g) ot
40 weekse for the 3 x 3 aiallel crosas

I’\\ 1( i ‘i ’:
! s, pam ¢ ? ; !
! \\strain: ! f i
l N . 1 5 h: !
Sixe ~_ | Twe } TUN P F |
| strain ~_ | ’ ! i
1 N ! i !
{ Nt ) - "y -y
; { ) : f
| Inp E 1628.5714 & | 153641538 11567.7941s _ |
r : 23,9931 (63) i T23137(8)  »7.5686(68) |
) ]

r E i i -
i IWN u 16548387+ | 1585,59724 11493.2 03a |
! : ?7.0317(67) | 21.0068T69' 21.3669759) |
] 4 1 \ 1
“: k) L < w2 e T
: ‘{ i : !
, F ; 1605.0725% | 1532,5758+  11531.79732

: : 23.4754769) | i8,3u86(66) 17.2986(h2)

. : oo o) - s

Figures in parenthesis indicate sanple siza.

Table 4, Means snd standard errors of egg numier for the
3 x 3 dialliel croga

1A i { H T
[N am 1 i i i
{ ‘\ 1 ! . \
; \strain | ; , i
lSire ! IWP | TVH . 13
} gtrain ~ U0 \ : |
\ e ! ! :
{ - " i =
I 1 1
[ WP ; 73.523852,0199  {66.410742,9567) 80.435437,0881 |
1 1
; i (63) i (s6) | (66) \
\ : boe e -
| wn : 72.272232,7954  [72,073557.5207] 73.816722.9107]
{ ; (63) i (63) | (67) 3
{ — - Ladadva
\ T T i |
it F | 8047101470780  1774363622,732"7 | B4,°3464°,1106)
i } {69) ! [CO s ;
l L i M i
i

2 o TSt ImIS g

Figures in parenthesis indicats sample size.
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Table 5. Means and standard errors of egg weight (g) for
the 3 x 3 diallel cross
¥ v v 1
i S~ Dam ! ! )
LS strain! | '
' & i
!swe ~ Tup ‘ TN ; F
| strain N ) N i
| S \ 1
i N i ) -
5 : ! !
1
( 1wp | 53,150040,5277 | 51,083310,6867) 53,91670,7726
- ! 24 : (Z&) ! (74)
| i ! Coo
1
1IN | 55,270Br0.7626 | 55.002020.6138| 52,4167:0.8185
; 5 (24) ; >4y | (24)
! ! ! Jd
; : ! i
CoF | 54.8583:0.6419 | 5°.729°20.4071] 53.541720.7694
] 1
Ii { (z4) ; ("4 { (24
1 | !

e A = e e

—— e - e

Figures in parenthesis indicate

gample sice.

i
:
[
|
i



Statistical snalysis npresented in table 6 revealed
that the diffarences belween the genetic groups were found

to be significant (B/0.01)e

14) Body ¥Weicht at 20 weeks of age.

The means and starydard errors of body weicght at 20

weoks are pregsented in table 2,

imong the pure strains gonsidared, I®N strain
reglstered s hody welght of 1219.56 2 12,75 g which was the
maximum obtoined, On the conlrary F strain rogistered a
body woight of 1113,13 & $.04 g whach wes the lowest, 7w

strain atiained 1152.03 3 14.88 o,

Arong the crosses, T'N x IUP combination ati- ined &
body weight of 1238.81 7 17,13 g which wag the haghest
amonyg all the groups considered. Its reoiprossl however

registoerad 1121.64 4+ 17.69 ¢.

I'P x F attained a body teicht of 1124,584™,89 & and
its reciprocal also regisvered a very samilar body weicht

(1124.12 + 13.43 gi.

I'N x F regustered @ body weicht of 1143.65 3 314,67 o

whereas its reciprocal registered only 1171.04 1 12,68 .

Statistical analysis revoaled thel the nine genet ¢



Table 6+ #analysis of variance to test tne significance of the differgnces betwcen
genetic groups

Source of Degrees of

variation freedom Mean squares

Age at Body weight Body weight -~

first ¢qq at 20 weeks at {0 weeks Loy number 7Tgq welght

Between
genetic B 1°43,8787%*  161775.,7941 "% 172997 .4213% 1898,9518** 45,34%=
qroung
Trror - 368.4747 15331,9405 31508 ,8861 398,527 11.13

{034} {653) (5851} {$83) (207)

e FMET IR TR I ool b TIHENSE SOOI TR

*?* Significant at PAQ.01.
Figures in parentheais indlcuate error degres of f£recdom.

£¥
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groups considered differed significantly (P/Q.31) for this

trait as well (Takle 6}.

i11) Body weight at 40 wecks of age.

The means and slonrlard srrors of body welght ot 40
weeks of age are prcesented in table 3, Avong the pure
straing, I'P strain reglstered maxapmum body weight of
1608,57 & 23489 ¢ ond the P stroin registered the minirmum
(1531.,71 2 17.32 g!. IFN strain regrstered a body woight of
1588451 & 21.01 g.

Among the crosses, I'N x IUVP combination registered tae
maximum body welght of 1654,84 + 27,03 ¢ whereks itsg

reciprocal registered only 1536,15 + 22471 g

——

I¥P x F combination registered only 1567,79 » 27,57 ¢

whereas its reci vocal roglsiered 1605.07 3 ~3.47 g.

"IN x F cress attsined a body weight of 1493.0° &

21437 g wheraasg its reciprocal rogisterved 1532.57 £ 18437 g«

It 1g also to be polnted out that TN x P combination
reglistered the lesst weight among all the groups considare l.
The gtatistical analysis of the date revegled that the
differences obtained were significant ("/Q.01) a« shown in

table 6.
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iv) Egg Nunber,

The msang <nd standard errors of egy mroduction unto
280 days of age sre presented in table 4, Among the pure
straing, F strain gave on agy yield of 84.73 + 7,11 eq3s
which was followed by IMP with 73.52 1 2.02 eqys ond then

by IWN with 72,07 2 2.53 eggs.

Anong the crosses, P x IWP raglstered ths raximum
yield of 80.71 & 2408 eggs ond lte reciprocal gave 80.44 _

ZeNY ens,

IWN x INP combination ylelded 72,27 & 2,97 egas in
contrast to 6G.41 4 7,95 eggs by its reciprocal, TN X F

gave 73.87 % 2.91 aggs in contrast to 77.36 1 ".73 engs

by its reciprocals,
The differences observed when tested vevealed that

they vere significent (B/Q.71) rs ast out Iin table 4.

v} Egg UVeight.

The means and standard errors of egg weighc at 35 uc ks
of oge are presanted in table 5, Mrong the pure strauns,
TN gave 55.00 % D.61 o followed by ¥ gtrain 533,54 % 3.79% g
and then by TUP with 53.15 3 0.53 g.

Ameng the cross combinations, IV'N x INF registered the
maximum cgg weight of 55,27 & 0.76 g whersas ils reciwrocal

gave only a weight of 51 g.
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WP % I combination yielded eag weight of 53,92 4
0677 g whereas its reciprocal rogistered a weight of

54.86 + 0u64 Qe

IWN x F conbination and its reciprocal revecalcd an
agg weight of 52.42 3+ 0.80 ¢ and 52,73 £ C.41 ¢

respectively.

¥hen all the nine groups wers considered together the
TWH x IWP combination registered the meximum (55477 4 2.76 g)

and ite reciprocal registered the minimum (51,08 :» 9.69¢).

The siatistical analysis on the data pcvealed that the

differences were siniricont {(P/G.01) s sabt out in table 6,

2. CGenetic Mnolysis.

To £ind out the nature of the genetice cffecte controlling
the tra.tg, the data were further subjected Lo analys s
following the mathematic model of two~vay classgification vith

interacticn,.

Thie analysus offered valuauvle informzation as to the
suitability of the strains &s sire and dom lineg in as much
ag the primary concern was in the performence of the
particular crosses produced in these brsits, The analys:is

is aurmarised in table 7,



Table 7.

Analysie of variance tO test the overall performance of the strains ag sire

and dam lines and thelr interact.ons hetween them in cross comblnations

Source of Degrea of

Mean sguares

—— - 22 ST DR > e vin b Y e

varistion fre-dom Age at Body weight Body weight
first eqgg at 20 weeks at 40 ueeks Egg number Fgg weight
Between sire 2 1913.0275%** 476377.9** 31665,795 3235.7135%% 474525
Between dam 2 7916.0115** 111166 .8%* 531214403 %% 2897,176%% 43.56%
Sire x dam 4 1756.19445 49400477 75984 ,775% T17.0383 47.6375%*
rrror -  358.,6167 15336,.7144 31513,7624 398,6158 11,1287
{634) (653) (5831 {583) (zoy
& Significant at BAD.05.
wx3ignificent at P/D.0L.

Tigures in parenthesig indicate ervor deqree of f£raedom.

Ly
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1) Age at First Fgg.

The three strains differed significantly (P/0.01) ag
gire anrd dam lines in temms of this trajt, Hyever the

interaction betwean the gire and dam lince was not significant.

1) Body MWedgiit at 20 weeks of age,

The three strains differed significentily (P/Q.0O1) o8 sire
and dam lines 4in this trait ag waill, The interaction estueen

sive and Cam lincs was also found to e significant,

1i1) Body weight at 40 useks of sge.

The three strains did not diffsr significanily oz s:ire
lines. Howsver the differenceg cobserved avong them 1 are
gignificant (F/0,01) as dam lines, The interaction botween

gire -nd dam lines vas also found significant (P/.78).

iv) Fgg Number.

The thres strains involved - ere found to Sdiffer signie
ficantly (¥/0.01) both &8s sire an? dam linas, Hovever, tho
interaction effects hetween the oire ond dam lines vere

found to bes not significant.

v} Bgg Velaht.
The three strains differed sagnificantly (B/n.01) o

aire line for egy weaght but the differcncoes aboerved amrng
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them ag dam line were {ound to be sianificent only at five
per cent level, 7The interactions between sire cond dan

lines were also found Lo ke significont (PAQ.0O1).

3« The Overall Merits of the Straing zs Sire and Dam Lines

The analysis was further proveeded with to asscss the
£ixed effwct or the strains as sire and duom lines separately
and compari-ons were made. Tne least sueres mzans ond the
standard crrors along with the mean cowporisons are tabulated

in table 8,

The F strein wag found to pogssess the overull merit ap
2 gire line in ag much a5 thig strain ylelded cross cowina-
tions with low age at mpaturity, moderate body volant and eqs
welight and with reasonably good ege yield, The strain TN
yielded crogaseg vhich wore he.viest ond which ~roduced heaviegt
eqgs in the study. The THR swrain yielded erosses vhich verc

of moderave value,

When thesec three straine are comporsd ag to thelr
perfcrmance ag dam lines, IWP strain perforrmed well as a Cum
iine, The croszses cvolved uging I P strain as 2 dam line
matured eerly (Table 8) had hesvier body wolght apd cgg weight
and olso produced equaily g od number of egas. Then P strain
was used ag a female linc, the crosaes it preduced with I' P

performed Yeasonakly vell, However, the P otrein performed



Table 8, Least square means and stancard errors of the ovarall perfer~ancs of the strains
ag sire oxv dam line

A - o U g S o B8 520 08 ST

overall cffect

of strzin as . 9€ 3t Body weight Body weight Ty number ~gq weight
sire/dan linc first egg at 20 weeks at 42 wecka
Sire line
e 184.0541.3532% 1130.7548.53317  1577.5 113.2064% 73.4621.4714° 52.716740.4066°
41 182.734143709% 1200.6728,2000°  1577.85417.90637  74.3711.4466° 54,799230,486"°
F 178.3821.3209° 1119.43:8.2758° 1556.45312.104° 80,7741.3637°  53.7997s0. 374870
Bam Line
i 180.2321.3795° 1171.6558.4956° 1620.49:12.7596° 77.15:1,4311% 54,4764¢5,363°
TN 165.9421.3209% 1154.08316.7977° 1551.414613.9820° 71.9521.4537° 52,977510,3818°
P 178.992+1.3:00° 2127.172:8,3987° 153149 £12.3912° 79,5 11.3986° 53.7917:0.457T°

g o ietes o s fm ta- T =} e Lo - i A o TR _TE

Meuns with the seme suprrsripts vitnin the gets do not sinnifiecanily differ from cach other
at five per cent level.




better am a gire line in combination with IU'P with reapoot
to body welght and egg weight, The ogg production in this

combination war also better than its reciprooals, Therefore,

congidering all the traits tonether, tne overall merit of

IWP strain as a dam line has to b emphssiscd.

44 Heterosis

Hetercsis was estimuted @z & contrast hetwesn Fl's and
the mid parental value ag lizted in table 9, The oven
sguares of the estimates of heterosis for 'F' test are
rresented in takle 1o, TFeneficial effects of heterosis vers
generaied on crossing I P and F straing for body weight at
40 weeks, 2ag numver and ogy weight vhose valucs vere 6,79,
1,70 =nd 1,94 respectiwvely (Table 9), However, nonr of thrsa
reached & level of eignificance (Table 10)., The only signi-
ficant heterosis obesrved was for ithe cross betwern I™W an” T
strains for body weighte at 20 and 40 viecks of ag,
and aqg weight, whoss valuess vere =34,00, -435,71, anel
«1.70 respectively, Hoever, in these cases Lhe estama.rg F

heterosis were negative.
e Resmidual Reciprocal Fifscts

Residual reciprocal effects are rr-gented in tabhle 9 ond

the corressonding mean squarca in table 10,



Table 9, rastimetes of heterosis amd

-

residual reciprocal effecis

cana o

Heterosis/Residual Age at Body weight Body weight veiaht

reciprocal effecta first €gg at 70 uacks at 40 weeks 9g hurber  Tgg veig

Heterosis

Tgn IUP and strain g 433 54565 ~11.545 .98 28982

' IWP x TLH

Strain IWP and siraln P

thP 2 F) -l o580 ~3a 228 649 1.7 1.04164

Strain ITN and strain ¥

h % P ~3.61 =34,077 -45,71 ~7.36 «1.6979

Residual Reciprocal TEfocts

Strain IVpP vs Strain

M (rIWP " I%'N) B.°57 ~117.18 -118,69 ~13481 ~4.1817

Strain IUP vs strain F

(Corp o ) 2.88 .47 ~37.28 3227 01,9416

S¢rain ILN vs strain ¥

{EICN * F) 1,06 2251 -39,.36 =354 -4 3125
-] =W SonT R IRmRTE Y ERESIR SR CLn IR TS T e oY ! i COTRTETS TSR eI IIAN IR an Y ST

nm x otp ~ “Tiup x IR, e nip® “frp x P,

Trann ™ Tunx T



Table 10, Andlysls of variance to test the significance of the esti Btion of heterosis and

residual reciprocal effects

o o —— ot -, -

-

Moan Squares

Source of Degres of
variation £reedon
e at Body welght Body welignt -
£irst eggy at 29 weeka at 49 weeks teg number Doy welght
Heteroaig
Strain P and strain
ITAy m:r'p P p 142,407 "20,4854 2111,.6773 59,7366 19,3%37
WP oy IITN
Strain VP and strein
r (hnip % r) 1 181.,6356 4971 .0650 267344833 199.7788 7645437
Strain IWN ang
strain P‘(h}:,‘ﬂ x F) 1 175824 58847,.1308*% 142167 ,9°84% 245 428355 69,1887* >
Residual Reciprecal Bffects
Strain IUP ve strain .
W (r ) 1 2462.2804 489943 ,9157** 398396,5485%" 3464,4560° *"10,4019%*
Ve » IVH
Strain IR vs strain
3 (rmp o F) 1 290,237 78778 47597.4657 7.4591 17,6393
Strain I'N vg strain
7 {rIﬁ\I % F) 1 39,3657 19788.83%> 432604773 387 ,.85%4 1.1713
rreor 3653,6167 15336,2144 21513.7694 398,615 11,1787
{634) (652) (5831) {553} (co?)

AT N o

* significont at P/2.05
*rgignificant at U/0.01

T Rt RIS TR NI TR
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The resldu2l reciproocl effects were found to bn
gignificantly higher (p/n.01) for the IIN x WP cross in
contrast to its reciprocals for body weights at 20 and 49
vegks of sge, ey numbor «nd egs weight, uhoge values are
«117,18, =118,69, «10,81 and ~4,18 resrectively. Tha M x
TP crosses motured at an carly age (P/Q.0%) in comparison
to iz recaprocals and the vedidual recipracol affect waluc

was 8,57,



DISCUSSION |




DISCUSSION

The data perwaining to age st £irst egg, body weight ot
20 and 40 wecks of «ge, egg mroduction upto 80 days of age
and egqqg welght at 39 wecks of age of nine genstic grouns

are prescuted in teble 1 to 3,

1, Age at Pirst "gg

A clogse examination of the oge at first egg reveled
that the 'F’ gtrain registered the louvest figurc of 176.9H &
716 duys among the pure strains. On the cther honl, strain
IWN attained sexual smeturity by 186,73 + 4,79 days vhich une
the haghesgt, The corrgspouding €igure for I'P gtrain wns

182,49 1 1.73 days,

singh and Singh (1979) reported 191,97 & 3,66 “ays ar
the age &t sexual soturity for inbred ¥Yhite leghorn strains
and they alsc reported 175.42 + 2.34 doye ag the ages at
gexual maturiiy of the incrosees, In this study the averane
age at sexuadl metursty or TN strein .s slightly on tne
higher aide,

The difference ampng thc genctie grouops for this trout

when tcated wos found Lo ke significant (Table 6),

Hanuma:an ¢t al. (1976) algo had reported significont

difierencca betwech the genellc groups in & crogsing



experiment using Uhite Legnorn —ales with nite Lrghorn and

Rhods Islod Red pullets,.

Among the orogs combinstiors, F x 1107 combination
attarned gexual moturity by 176,69 r 2.30 days vinch “m@s the
lovest among &ll the groups studied., The rreiprocals
registercd 179,58 + 1.78 days which was the second lovect.

The I'H x LW comblnetion attelned sexual maturity by 101.31%
2,15 days which olso ¢on te considered as a reasonably
gatlsfactory age al first egyg. However its reciprocals
attalined sexual maturity by 199,08 % 4.74 da g vhich hag to
be oongideres eg of tho higher side. The residual reciprocul
effects were found to be esimmfiecantly high (r/R.nS) for

TN x TP cioss in contrast Lo ite reciprocrls for this trodt,
Singh gt sl. {(1987@) 5lso had reporied reciyrocel effects Inr
this trait making uce of the atrains TIN and TUH, even though
the difference ketueen tiic crosseg dld not rcach o sirnuficant

lavel.

The F x I'H combinataon and ite regiprocel reglotere?
181,51 & >.08 and 180,45 1 2,71 doys reenectiv-ly <o the age
at first ecgg, which can he ehnsidered as re<c-osnably satisfactory,
Thug, both F :x INP and its reciprocals -xhibkited vory
satisfactory levcl of per{orm.nce for this trait., In generatl,

it was obser.cd thet barring I P x ILN, the crosses r-gieternd
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valuce clowe to miy prrentcl v lurs, Thersiore, it ss
ra.souable to lnzer that gelegtion for this tzet can b
cont.inued in the nure tee.ne for @ fcv rmore asnert o7
ag opdnco by Col: nd dutt {1973) het € rmros™ ot

the performance L the parentalg 101l oot dur nich hete i e,

2« Body Veaght .z 0 re~lis of Rge

A perugal of the dott o bodv yowht ot 0 wee 1o of
age rovedled thot Lhe mure stren T UV h A theo max mom 7 53
weaght or 1 19,56 2 1 77 g «nd@ th 7 ogbrdn b T L tL1amans
body teinht of 1114413 & 9,94 g. Strodn TUD ottaimed « Lo

weazht on 11, 03 2 14435 9 2t 0 "¢ ks of <o,

The dufference Long e genstaie guou~- w2~ {ound wo
o highly =yrmificant., lkrumaezan gt ala {1576) (o= n 3
reported sirmificent dufsereneee in w0y rright Telt rcp
GeEnCtlo groums AN ¢ Qroseine exrerity nt, A Tugior oxd
redrnt S T weswe L owpe Dor TV sirel oo not o roll e
in 1ts e Ot 80Ukl Macdl Ly. OGN Lae oLy ry Lo T oskr .
whizn reglstered tne least < 3y - L kil ct MIOIT 2.
uttaines] cexyal motr oty carlicrr vh 1 olher ~ar~ strfc NS
Thls can ~roFaoly e Jar Lo v la.ger epiuest o i o
vhyeh e glycon vould he © undcrgone celeciio for o

nuter QLlonc.



Among the croegses, the THN x IWP combination attuined
body welght of 1238.82 & 12,13 g wnich ves the highest among
all the groups, However ita reaiprocal registered only
1121,64 + 17,69 ¢, Hale and Clayton (1965) .lso okserved
consistent reciprocal differences hetwveen crossbreds in
pullet weight at 18 weeks of ane in & siy yaar study of
diallel crosses, Yocs {(1966) also reported, in a diallel
m.ting of 17 strains of chicken, that reciprocal effecis
were very important in hody weight »f f£fcomale egy type
chickens., Jain gt al. (1981) ocserved, £rom a Jdaallel
mating making usc of fowr Whitc Leghorn strains, that the
variance Sue o reciprocal effceots waa significant for body

weight,

The body weight registered by the TUP % F and its
recaprocals were around 1124 ¢ vhich wag ap rosching the mid
parcnt value. The TIN x F cros- combination and its
reclprocals regigtered hody w ight of 1143.65 3 14.67 o and
1121.04 £ 1 .68 ¢ resapectively, both of which were higher

than the value registered by F straim (1113.13 2 9,74 o),

3, Body Weight at 40 l.eekes of Age

Among the pure strong LUP registered the maximum body
welght of 1628.57 ¢ «3.99 g and F strain regiatered the

minimum of 1531,70 £ 17.30 ¢g. T¥N strain registered body
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weight of 1535,51 + 21.01 g. When 2ll the nine grictic
groups were considered together il was obse~rved that the
combination IWN x IWP registered meximun (1654,84 + 77,03 1)

whersas its reciprocal gave only 1536.15 # 27,31 g.

The body weight at 49 wecks of age mey bg indicative
of the healtn staius of the blrd apart from its releotionshin
with egg weighi. The differcnces Metueen the genctic

groups were found to ke hlghly significant (Taole £).

Strain F uas the lightest among the pure gtrains and
it also showed & similar trond 8t 20 weeks of age. Howzver,
the F x IUP combination regastered body w-ight orf 160%.07
23,48 ¢ which can be considered as satigfactory. This
combination exoeeded mid perental valus in this trait,
Hutt and Cale (1957 reported that tne hybrids, making use
of o improved noneinbred strains of White Leghorn, veighed
more in comparison to their purebred half cisters in tve
succesaive years, King and 8ruckner (1957) also chaerved
haterosis in body weight, The body weldg ot of tpx
combination was only 19567,79 x 22,57 g which indiceted that
it would ke desirable to use F stroin as s.xe line. Nordskog
(1956} obtained stetistlcally signifieant differences
between the reciprocal cror~geg for Lody welght of pullets,

Yoes (1966) aleo cpined bised on o dialiel m-ting of 17



straing of five breeds of chicken that reciprocai effects
were very important in determining body teight of fomale
egg type chicken, Batra ¢t al, {1974) obsgarved thet
apecific combining ability wos lorgely respyoneible for bedy
weight. Das gt a2l. (1578) also reported reciprocal effectc
for body weight at 30 «nd 40 wesks of age in 2 diallel

mating involving four Yhite leghorn strains,

Amorxy the crogses IWN x IUP and P z I''P comuinatlons
shotved gatisfactory levels of performance in regpect o
this trait. Further refinement in this trait is very likely
to e =ccomplished through purebred zelection schrmes in g

much as body weight 1s < trait having moderaote heritebility,

4. Egg Number

Avwong the pure straing, F straln registered maximum
yield of 84,23 3 2,11 eggs which was f£olloved Ly IUP strain
with 73452 % .72 egas and by IVM strain with 72,07 £ 7.53
egySe

Among the crosses, T x IUP pgeve 80.711 2.08 egus which
was the maximun and it was more than the mid parental value,
Ita reciproocal yielded 80.44 & 2.9 efps which was also
more thon the mld parental valuve, P x TI'N combination
vielded 774306 2 7.73 egrs wnlch wag approaching the mid

perental valus of 78.46 eggs, However, its reciprocal
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yielded only 73.8.0 £ “.91 egus. A comparison of IIN x P
and its rsciprocals revealed thet the former was a bettcy
cobination, approaching the mid parental value of 77,79

eggs. The dafferances onong the genctic grours were found

to be significant (P¥/3.01).

Hutt and Cole (19251 and 1952} reported that ithe inter-
strain hybrids had exhibited congistent influence of
heterosis in raiaing egy nroduction. HNordskog and Ghostley
(1954} obhgerved that the strain crosses and crogsireds
axcoeded the purebreds in total rggy woduction. OGoto and
Nordskog (1959) also had reporied siatleticslly sianificunt
sire line and dam line differences from inkred line diollel
crosses of lhite lLeghorn for hen~housed egg wroduction. They
also observed thot the general conbining ability was more
importont than aspecific combining ability for this trait.
Kuit (1965); Weardem gt al. (1965); Singh ond Singh (1971);
Sergeev ond Serqgecva (1373); Botra ot al, (1974):; oftirov ot wl.
(1974): Orozeo and Campo (197%)2 Reddy and Mohanatra (1075%:
Hanumalah et al., (1978); Jain 2nd Mohanty (1973); Singh and
Singh (1979) ond Jain gt ol. (1981} reported bencfic:ual
effects of heterosig in improving thig troeit in White Lrghorn.
However, in the pregent study, the combination D x Tv'p
yielded the maximum beneficial effects in im-roving this troxt.

In the light of tne observation of Cole and Hutt (1972), it o
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suggested that further refinement in both F and TP strane
bz made since heterosis will nol diminish even vhen Lhe

pure strains are markedly improved.

5. Fgg Weight

The data pertaining to cgg weight at 38 veeks of age
prasented in taple 5 revealed that I¥N strain had moxamum
egg weight of 55 + 0,61 g. Since egg weight s megetiw ly
correlated with egg number, IYN yielded minimum number of
eggs among the pure strains. The egg weight of ITw
(53415 # 0453 g) and F (53,54 & 0.72 g) strains wvere very

much comparable.

Among the cross combinatzons, THN x INN registered
maximum egg welght of 55,27 2 0,76 g whereas itg reciprocctl
yiclded 51,02 + 7.6% g« F x II'P combinction reglstiered

54,86 + 0.64 g which was the second highesi. among the crosses.,

Statistica) analysis of the data indicated that the
differences observed among the different genetle grouns
vere significant (P/5.01} as snown in takle &, The three
strains also diffrred significantly ss sire line (B/3.05)
ag well ag dam line (P/n.05). Beneficisl offects of
heterosisg for thiz trait were observed only in corbinations
of IWP and F strains, Howsver, tna heteros:s did not reach

a level of mgnificence,
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Brunson and Godfray {(1551) cbserved that cross-brecding
did not result in consistent improvement in egg weight.
Hutt end Cole {19%2), on the contrary, observed from the
reciprocal diallel crossing of two improved non-inbred
strasns of White Izghorn thail the hybrids leid biggsr cgoe
in comparison to the purgbred half sisters, The absence of
hetarosis for this trait was reworted by King and Bruckner
{1952), Nordskog and Ghostley {(1954); Yoes (1965) ond
Sergeev &nd Sergeeva (1973). However, in th- present stwlv,
the beneficial effects okserved in this trait mught be due to
sire line and dam line differences, IMN x IR and F x TP
combinstions performed much better in conmarison to other
crosses, Goto and Nordskog (1959) also reported statisticolly
pignificent sire line and dam line differances in eqgg weicht
from a diallel croscing., They also reported that ¢eneral
combining ability was more important than gopecific combining
ability for sgy welght. Hale and Clayton (198S5) also had
observed coneiatent reciprogal differsnces belween crosses
for eqy weight in & sixm year study of diallel arossing.
Shkredov gt al. {1973) also had opined that heterosis vas not
importent. for egg welcht. Batra gt al. (1874) hed reported
heavier eggs in strain crossges than ths pure straing ina 5 x 5
dlallel crossing oxperiment of Whitc legaorn straine, cs wes

observed in a faw crogs combinationz in this study, They clso
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indicated that general comvining ability wae more important

for egg welight,

an overall consideration of all the traicxs in the ninc
ganetic groups studied would indicate the gensral genetie
make up. Whsn the results are sumed up, it wag obaerved
that P strain performad reasonably well both as & pure stro.n
as well as in oross conbinastions with IWP strain, However,
the heterosis generated in groesing these two oirains 4id not
reach a level of significanve to merit a cros-bregd selection
achemz in the nlace of the present nurebred selection schome.
Therefore, 1t ig suggestad that pure=bred selection scheme
may be continued &in these straing for improvement of the

imporeant ecopomic traits,

The results of the present study also indlested Lhot 1P
straln when uged az 8 dom line producred better erosces in
terms of the production traits cons.dered, ¥F x TLP orosc gave
reaspnably satlsfocteory psrformance Uith respect 1o most of
the traite considersd and this combination may be a
progpective comrrcial aross for table egg production.

I x IUP combination con alse be concidered ar a combinatlion
with good potential, Dfforts to bring about £urther improve-

ment in these tralts in these pure straing by intra=povulotaion
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selection should be continued since haterosis of econonmic
importance ip most likely to occur in crosses between
populations already gelected in the desired direction o=

opined by Bowman (1959) and Cole and Hukt (1973).



SUMMARY




SUMMARY

A 3 x 3 diallel crossing experiment was conducted at
the All India Co-ordinated Rescarch Froject on Poultry for
Eggs, Trichur ¢entre using Ii'P, IWN and P stra.ng of thite
icghorn and ganercted nine genetic groups consisting of
three purebreds and six crossbreds including reciprecals.
Age at £irst egg, body weight at 20 and 40 wceks of age,
ega nunber upto 280 days of age and eqgg weight at 39 weeks

of &ge wera roecorded for 211 the genetic groups.

Among the purebreds,l’ strain performed best with the
birds attaining maturity sarlisst (176,95 i 2,16 days),
light in thelir body weight at‘; 20 and 40 weeks of ane
(1113.13 £ 9.04 g aud 1531.71 & 17.30 g respectively),
highest in egg preduction (84,23 £ 7,11 eggs) and with
moderate egg size (53.54 & 2479 g). TN strain wag the
heavicst purebred with 8 hody weight of 1219,56 2 12,75 ¢
ot 20 weeks of agg. They were late maturers (186.23 4 4,78
Jdays) yielding cowparatively less nunber of egga (72,07
2453 eggs) but the eyg alzec was the largest (55,00 + .61 g).
IWP strain was moatly intermediate in all the production
troits considered except for body welght at 40 weeks of age
which wag found to be 1G28,57 i 23,99 g, the heaviest amond

the purebreds,
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IWP 2 TN, IWN x IWP and F x IUP crosses sxceeded
their perental levels in age at maturity, body weight at
the two ages snd egg weight respectively, %ody weight at
40 waske of sge in IWN x F aross was found to be cons:derably
less than the two parental stralms. The production levels
of other crosses tere moSily either midi-ay betreen or ncearer

to one of their parental ptrains.

Phenotypic analysis showcd hichly significant differcncec
between genetic grouns (P/G.01) in all e¢aces reflcoting tne
pregsence of genetie viability. In jenetic analysis, the
threc strasns differed significantly (P/0.n1) in all the
traits as zirc and dam lings exeept for egg we.aght vhers the
significence wag only at five per cent level, The inter-
action between sire and dam l.nes was sign:ficant (B/0.00)
for the body weight 20 and 40 weeks of age 2nd highly
significant (P/0.01) for egg weight, reflect’ng the influ-nce
of specific combiniag ability snd/or residual reciprogal

effect,

When the overall merit of the straing as gire line is
conaidered, F stroin vas found Lo be bzat in cross comhina-
tions with low age at maturity, moderate hody weight angd
egg weight and reasonsbly good eqg yield, TN strain
yiaelded heavicst crossbreds producing havicgt eggs, vhlie

the IUP atrain produced crosshreds of moderate value,
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IWp stran apveared Lo perform well os a dom line and
oresscs ovolved usinrg (% serqalin ag a danm line uere b owy

~

=0 body vind eqgg woight, mitwured early and olso produced
reagonably good numter of engg. Fox ITP cross erfo: ocd
reas-ohnakly well in respect of most of the Lraits cencdered.
1N x IWP combingt ton was 4lso onserved Lo » anothey

promiging sSLrain-crosc,

A& posative helerosis whng ocserved when I and 1
straintg wefe orogacd, thouwah the heleros.s %13 generatcd
£ailed Lo reach @ slmaflcanu level, T'x I P crose gav
reason.lly solisfaclory nerformance with respoct to qost of
the trails cons.dered and us comb.nation moy bo
prospeeive commeraial creose for table oge prroduct.on. T o

-

compbrnations, vaz, F oo THD and 7' x 1™ may ke or oge? for
extensive Ligld testing. Howewver, further refinemeni in
the eccunorile traiis in these stra ns by =murebyrd salect on

schare 49 warrantcd,
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ABSTRACT

A2 3 x 3 diallel corose wog made uming Ip, IWN and F
straing of thite leghorn ot the All India Co-ordlnated
Research Project on Poultry for Bggs, Trichur centre. Age
at first egy in days, body weight at 20 and 40 wecks of oge
in grammes, egy number upto 280 days of «gn and egg werghi(g)
at 3B wecks of age vere recorded for all the nine genetlc

Grouns .,

Strain F was found to ke supsrior in performince 8wy

the purebreds in terms of the tralts considered in the study.

The overall merit of F strain, as sire line, was found
to e good, vielding birds in cross combinations with low
age ot maturity, moderate oody weight and egg weight cnd

satisfnctory egy yield.

IVP strain appeared to perform well as a dam line and
erosses produced using VP strain ey a dam line vere heavy
in body weight and egg weight matured ecarly angd also
produced squaily good number of egus, I strain when uscd
as a female line might bc move sconomical as they produced
lighter hybrids cupable of producing goeod number of eggs ond
maturding early., However, the impscl on egg weight has to ne

eritically asscssed,
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Beneficial heterosis oif caignlficance wos not generatice
upon crogssing. However, @ pogitive heterosis vwes ooty ned
winen F and ILP straing uere crosgsed bul it &1d not reo~h o
level of simxficance, TN x TUP wog alen Found £o Lo a
crogss with good rnoleontsel and < such both I x TTe ~pd
TIN x II'P crosgsed may be exporad for extene._ve {ield
testang thile efforts to improve tie nrodurtion potent ol
in these ctra.ns may < continued by <ropricte intra-

population s=lection mathed,



