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ANTVOBUCYION

all Indiz Co-ordinated Research Project on Fouliry
progding was inltlsted by the Inddam Council of Agplouitural
Resoaran to evolvs sultable strains ¢f ayy and meat type
chickens that would nlok well for production of clite commer-
ial layers and broilers. B contye of thipg ppoject 13 lovake
at Harals Agricultural University, Bennuthy, Trichur, Xorala
where twoe atraing of white Reghorn have bean oubjented to
solaotion for nleh cog producticn. The oritorion of selocw
tion has been I.D.5. meshod of lodex selectlon sinde the hewd
tahllity of ogg production i3 low, vardous sohimas of family
seloction would he sdvgmtagesus ovar masgs salection, Tha
ancugney of gelectlion £0r such dow heritasle traito may bo
increased by catining the informstion of size fanily, don
family sverages with the Individual’s porformance (Lush, 1945
Lernoer gb al.s 19493 Osheogme, 1957a.b ond Kinney ot ol., 1970)

idckerson and Hasel {1944) hypothesisced chet the offle
elengy of salogtion shonld o meamred por unit of time rathex
then per generation. In confitmity to this hypothesis,
Despoter andd Leornor (1947) concluded thot in poultry pojula-
tions groater genetic galn could be derived from aclection
on carly at incomplote @gg rogord, compared o gelestion on
£all rveoord, as the genoration interval iz halved. Theoretics
oonfisiation of such an lngwvesse in gonetla progress Soom

soloction on pavt record was prosented by Lernsg end Cruden



3

(1940}, Maddison {1984), viorrie (1956}, Oliwer gt al, (1257,
vanvleck and Doolittlc (1964), Saadeh g gl. (1968) and
Bohren ot al. (19733, on the other hand Horvis {(1083), Geue
(1969, 1974} and Cowe gt al. (1973} questioned the validicy
of selcction on part rooezd eince exclusive relisnge on corly
part record may only decrease age at soxmual maturity ot the
oxpense of poysistenoy. Sohren (1970} who roviewoed ihe litew
rature on this problen, concluded that ssisctlon on sarly
partial records, elther murbar of egys or por cent production,
atwvuld 2o more eflicient in Incressing anmual egq preduction
than solection on annual rezord. It is bowsver €ell that wore
studics should be gonducted on this agpest as the issuc atill
resains controversial (Abplepains 1970). Varlabilisy anong
the Individuals of the populations provides the hasis for
selecwlion. Progresy dorived Soom breoding will slso vary
depending upen the availsblo variabilisy. As such it will be
fateresting to wnow the vardabdlity exdsting in difforent
populations 0 thai sputific sroeding proprempe could be

formalsted for cach populotion.

Sstimates of genetlc and phonouypic pararotess like
heritabllity and correlations constizute on ossensial conpononk
foc forrulating a breeding programne.  Sinoe those pera otors
are likely o vary fSrom ropulatiom co population and aven in
the sane populacion ot different tines, thore is a noed o

eslimave them afresh in the diiferent populstions under study.
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Heribabiiity

Horitabilicy is one of the most important pavramotors of
a mebric trait. Heritesbility is fmpovtont to bhreeder, ap it
providas the hasis for predicting the recding value frenm the
phenctypie value and thus helps to ohoose oultable breeding
madthod for further dmprovemsat of the twaits under consldera-

$ion.

Herdtabdlity is o property not only of a treit bug olso
of ¢he population and is influenced Ly the envizonmest to
which tha breeding Individuals are cuposed. &8 sudh, ostle
matos obtolned from different metlods aad pogulations moy vary

in magnitudo,.

Several methods sueh as fulle ond half-sib correiations

sbihed, intrasire rogression of offspying on dom and reallised
heritanility have boen descoibed in the literasture to astimate
the herditability (Leph, 1944; lommor, 1950, 1588 lowpthorns,
1837 and Talooner, 1960}. Due to uweguel suboless numbers,
the method as <desoribed by ®ing and Henderson (1954a) based on
sib coxvelations from variance componont snalysis Is widely

usedt in ohicken for heritabllity estimation,

The vavious corpononts of varisncee that could bo decived

fixom such analysis ares



a} Batween sires {ég), {b} between damg (6;‘:,) and {e) mi‘;w
wacn full sibs (625. The genetls explanacion Lo ohose vasiaonce

conponents axe Indleated below (Lermer, 1958; Dicalmso, 1200):
o2 w1/ 65 + /16 65, 5 62
2 2z /3
&2 = 1/a 62+ 18 6 v 1/18 €2

& = 172 62 4 24 53; v 41716 f‘?u

fal O

whare, &, - Variaseo duo o sex licked gonos in €oale
DLOYETY .

~ -
6, = 316 6, + 3718 €2 5 1716 6F

2 42 @
64, = 12716 63, 18728 €2, + 15716 a’in

Tho bordltad ity estinglo Stom sizve cowgonont of variancs

(half=-oiv) has Heon olaiwed Lo he the most rellable az v is

leatt alfooted by envizoomental varlation (Falconer, 1960).
Howover, sona doubhs hnve oeen faised by Lerner {1850} concle
dering the gmallisr dequoos of froedom involved with gsuch astie
mations. The heriteldiity cotinstes Jrom dos copponsis of
vardonge are usuelly over estinates e ic fs likely o ik
augmantad by moternsl effests ie addition bo interaction effocowy
Between size and dan (Ming ond denderson, 1954h).  Howover
acearding to Hale and Clayton (1965]) such intorvaction affects
we smakl ond npegligiible.  Bstimates £5em 3ire plns X COmROw
sene of varlance whicn QVeragss over sho elficcks of sire ond

iam was considered to he nore ralinole by thoge suthors. Accords

tng to Decker (1954}, 4t’s rellmeoility dopondent on the



magnitude of sive and dan componcnts of wvariance whicoh should
be nsarly egual. Thse herdtabiidty cstimetes from intra-site
regrasaion of offopyring on dan are alfécted by maternal
effacts {Lush, 1940; Yempthorne ond fandon, 1953 and Bohron

ot 2l., 1966).

Regression of responsa on curmlotive selectlon differor
tial has veon dofiined as the resilsed bevitability. According
to Falooner {1260), reliable or not, it povides an image of
additive gonetic wvarisnce in the populatiion, it provides a moest
oritical messure of the elffectivenaes of seleetion and ig nalip~
ful for comparicon of different oxporincnts lyrospective of

difforential selantlon iantensitlos.

Hi1l (1972a,b) saphaclised that in proctical situatlons
fackors Like gonetle drift and messuyremont or¥or varionooes
should b talon into atcount to obtaln the reliable standard
error ostlingte of the reallsed heritabiliby. It is pocouse
in sstimzticon of realised berisablliny, the responeges in
Alfferent generations avo asswnad o be uncorrslabed and with
equal varienens., The heripuellity ostimatns Lrom variance
components analyals orG swstly positive, but Lhore ore resoice
Of hordtabilitios bojow the threghold lmit of goro ag well as

above one (Allaire snd idn, 1980 Jungsdb gt al.. 15813,

Somple {1671) atkomptod to develop stratéaies whon nogas
tive heritabllity values wore obtoined hut could nos ensure

astinates within goro snd one. bLamotte (1973) susgosted



noneneuakive ouadratic vrdosdd eotinatos of 1iear faonoLlo
of varionees a3 2 cudts 1o rethod wor herivoadlivy estlnaccs

withia the thooretical Li~dis.

T heoltandlity ocsthnetos hoyopd Lhe thoorotdoel 1iodeo

Gt gl., 1962; Asjonoyell, 10733 Joxlachoomi, 3V735 oo oo

Vonko &y wlah, 1942 Datua, 1280 o Travanosuicar. ¢ 19703
WOl Joastn L2 T.g) ornatlic voan s L oatonlin, an

B ool Ly L Omb e (1908, Lad L mooa (18970,
Lo pretugtion

Tno estidnates of herfeandility fyon sice, dan and olre
plyg dan corpooaents a8 ooportad dn ehe Llgerabore for L.ri
pavricod ogy rroddotion have weon awstarezsd in fa2ic e The
aver.oe »f all thosc Lotinaban 1ere wedb, C.31 cad Q.27, srod
size, J71 wna §ice Mdus law corwoponts of varisne, She
highar values Szom Ao oo poncat of vaclance stogest the
Inflgenoe of raternal o7 Ieslo An e Invoritaace of sart ooraod
e ¥ productisn,  Whoe Caterssl offosts asm lupostant 30 Loc
waheritanse of Zart Horied ¢ o produstion oo roposted by i,
ared onderson (1854b), Vaning gu ghe (17u2), Orosed and Low
{19643, Scadonn gL ab. (39031, Acbearya @b pl. {:003), "wvanc
and Dev (1372), Trobhan (1973), fuadzer gb 2. (19774
Tl Gh ode (12780, wdaver gf al. (1857, splemgyalv {3072),

peaash e {3993}, ensanathan (1976) and ayvecard og ad. (1033)



aloe repurcad too infloence of seselinked geaos in the inhesi-

tanes of 840 proiucticon.

Table 1. Horditability ostlpoten of nart porded egg proluction

hg £rom various

Buthora veer ~ CFAtorion crmgonents
neasurenent Y 5 o
Py e B
i 2 3 4 % 6
Lorner and 1648 o5 =311 O o -
- . A N &l ‘Ji:sl 00233 0.29;
Cruden and
B edll Mareh 0.461 (.376 31k
and
T amvasi 0,358 0427 G.390
King and 1954h B¥ to Jan lst 0.212 0,520 -
Henderaon mI ko Maroh  0.157 0,516 -
1zt
i o Sune {.122 Q.43 -
ist
Maddison 1954 B8 50 Hove ~ U248 -
Hyatt 1954 ¥ o Mrreh - 041 -
izt
Famada 1088  Wintor & - - (e31%
Spariavg £ - - 0,169
tioreis 1856 ot vecord I - - 6323
Jors o . ola 1086 & oonths BP D370 0.210 .09
ahplanaly 1987  wintwr P - - (1e 25
Gliver ob nis 1957 Y Jan. ol D162 0.1R4 2,143
Viinada 1988  forgont B Ge137 ©.23%  0.188

Jan. lat




w0

i 2 3 A 8 & l
Sehaif and Wendt 1069 TR - Ook, &0 - - 0, 35|
Dec,
BN -~ Oob, $o - - D3
Jan.
BH - Oot, &0 - - De4l
Fel.
ke 1881 Percent prudude 0.06 0443 3¢ 3&
tion wo Jat
ist
Grasco 1062 B2 40 9 poaths Q.48 N0 -
2
Warring gt ai. 1962 TN to 40 weeks 0.16 .33 0,49
Huasaind and i9g4a 90 days ogn 0,33 - -
3ingh produstion
Cozan and Lobo 1984 Y L0 @ months 9.33 0O.51 {3038
of aye
Rrause ot al. 1865  Zerceut produc-
tima Lo 4 ronthe
Irvom sovuad
aaturdty
Liﬂ@ A [ 394§ g =
it D De22 - o
Shibatn and 1968 0232 = -
Sugukl *
Tel46
Clayton and 1968 TR Lien 28-04
Rohartoon yaehs
Stenin-2 D27 036 Ge27
strain-3 .13 (.45 0.29
ol et ale 1066 Serain-l - - .12
Siradu-2 - - De6b




0

1 2 5 G
i
Jaffe 1966 BN fromt lst egg
o Hovanbal
Stratn by D36 Q.08 G. 108
A? GuB3 0629 3426
Lrain B DeZ28 03B U233
Garewcl gk 2. 1867 3w 190 dayo W18 D.31 .13
egg protuction
Melik and singh 1867 BN part vocord $.18 G.448 033
Nerdskog et al. 1967 ¢ produckion - - D08
%0 9 months
age
Jaln gh al. 1868 E9 part record J.35 .15 He312
rinnay gb al. 1268 8% productica 0.18 - -
fron lgt egy
2o 40 weoks
gsadeh o ple 1986 Dorocont mwo~ Veul 0424 -
ductlan to
260 Jdays age
Cralg gt als 1068 Poroonk pEoe 0,10 - -
dustion to
260 duys age
Achatya gk 2% iIo6g T days oroe 13 0,721 D17
duption Srom
18t egq
Johven gt al. 1970 I8 wo 40 wesks 0,23 - -
% mrodgotion .18 - e
o 20 vaehks
Changs o at. 1970 o o 350 days .50 - -
W ko 300 days Q.60 - ~
Herapatta and 1970 100 Favs nyoe .42 - -

Seivastars

duatian from
1st cug
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By

i 3 4 8 €
Piwans 1871 lst 100 daym 0.8 0486 0.2
productdon
Acharyn gk al. 1972 BN to WG doye 0.19 - -
Erom 1ak e
Hlohapatra 1272 DN o 100 doys G4l - -
BN 5 40 woehke Q.87 - -
Almria 1878 lat 100 days {1.07 S w
produetion
Anjeneyuly 1572 BN o 380 days Q.38 0,16 0,27
ags
Sapxdhu and Day 1872 1st gy o 0.1 - -
2 ponths lay
ist egy 4o Q428 - -
2 menbho loy
lst 200 days G3.13 P -
produckion
Tivana ansl Dev 19%2 100 days 2 from .34 0,26  0.21
int syg
Prakachiniu 173 EF bo B0 days
age
SeraineT D16 3407 0.03
StralneM G232  0.27 0.23
Straln.v T30 0,24 0.17
Tochan 1873 FYU o 40 weeks .18 Q.28 0.3
Ftyis]
Teehan and DOy 18793 By prodastion .15 - -
to 40 weoks
tanda 2k al. 193 100 Gays 8 Jrom Q.03 - -

ist ooy

e



1 2 3 4 8 5

Gowa ek 3le 1973 Henehousad egg G0 0,25 -
produgtlon o
ien day BP to 0,37 .37 -
273 daya 5,37 0,57 -

Buibule 1974 B to 250 days 0,11 - -
of ags

Gohar and 1974 Rake of lay Dl - -

tiaGibbon first 3 monghs

Hehta 1974 Bog profuction .29 - -
ke 300 days
B

Paganpanl 1974 I to 295 days e - ST AL
age

Chaudbard gt al. 1975 3N to 250 days 0.24 - -
Bz
81 eo 280 (38,;{5 0630 - .
age
Y o 300 doys  D.27 - -
e

Chaudhurt 1976 280 dava eog 0,32 0.23 0.26
production

Tgbaluddin gt gl. 1975 99 daye eqgy 089 .55 0a 21
production 0.37  ©.36 0.3

Nandckavel gk mi. 1996 Bgy production 0.11 - -
to A0 wooks age

Ozogeo and Campd 1873 Rote of lay to 0,09 . -
2 mantbs age Q.14 - -

Plock 1975 % praduction - - 0,27
44 veocks age
o o 36 wooks - - 0,49

ace




Darugs 1976 Bug produotion G.73 0 0.8 0.50
oG 260 doye Age

Chondhurd gt al, 1976 0N o 40 woeks Q.4% OW01 0031

aae D.33 <0.31  O.11

Dl B.68 O 39;

Ced2 D23 .33

Rengenakhion 18%  Rabe of lay €0 (.30 0010 0.0G}

250 Aays 299 \

u e 300 days 6,23 GW12 G248

0.28  0.223 .25

Singh et oi. 1978 10 days eng Tel7  0a83 -
productlon
Banerjee 2t 8l. 1978 Rept prricd BW 040 0,16 .13
Bivasewy g% al. w7e 40 weeh oy Q.14 - -
production
Sinha A97¢ Y Low ist B33 0,21 0.28
90 days
Empley ob al. 18977 Tor oomt peoe 2432 - -
d@otion o ,
4G vagliis sy
rdarmawia 1977 %P to 260 dovs 040 0,98 (.34
Quadsor ot al. 1377 Sherh tesm rabo
{a,b} of lay
Hen dav 0.08 0,18 0.14
Hen howsed Gel3 0,24 0.1
Soun 1977 IR ko 373 daye
age
Suewivor ot O.18 0 0.84 -
of lay 0,30 .41 -

HH ogy produce 13 Q.23 -
tlion DedB D48 b
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e

1 2 3 & S 27
Hurty 1971 ER to M50 davi D83 .36 0.30
Vivmand and Sfungh 1977 4P from 153271 G448 - -
deye age
Xyyagand 1993 P to 380 duys T.63% 0443 (.53
age 2,26 =0.00 .12
GelB 2438 0.22
{).57 *Q.Ql Q.SS
Dedd Q.32  0.32
vichwn ot als 1978 B bo 280 days .20 0.32 D.25
age
Bogyenpoel and 1978 I Lo 275 days 0.35  0.29 8.2
Sragig agn
Prabashbain 1578 ) we 280 dags D.32 0 G386 .28
adge
zrakadhonin gk obe 1978 DN 4o 280 days 0,16 «0.0% .03
age 0.32  0.27  0.02
Gl Ga24 0.17
“ingh and Hugsaind 1978 ist 90 days D08  0.78  0.43
wroduction
EP £0 300 doys D.18 0 .58 0.42
by
tehta ok Bl 1978 L3 B0 days &G 034 - -
sime I, T yoav
IT Yoar 0,33 - -
e EI,T year D.3B - -
1T year 0.38 - -
Gonnaglas gt gl 1972 EG 3 ronths 0.48 G.41 -
Heishoa and 1870 20 days egg 9611 - -

Clmpsdhory

HroRIEE LN




e
444

1 2 3 4 5 1}
Liljedshal op gl. 1978 EN to 42 weoks (46 0,82  0.54
age
fyyooart gt ake 1280 B bto 40 woek  0l.13 0 0.18 0.18
age =) o o
3,33 0,40 .27
Fayamnc oh gl 1280 BEW uptp 260 - Ge28 =
days
Fowalah and g3l B3 oo 40 wooke 053 - -
Sammapathan ane
A produckicon 3«33 - -
& 4D weeksn g
Trohan gt al. 1980 260 deye oog 0 G.33 0 - -
prudustlon
Toster 1981 I o 40 woeky - - 0«3
s
" opooviuchinn Lo - - (o360
43 woeeks age
Dasg 1982 P 20 280 ﬁ&‘-‘yﬁ (o35 ﬁclﬁ B30
oL
fohark ok al. 182 BN to 40 vedks O.18 - »
et
Shrefh and 1932 90 days 7 pro= D60 - -
Chandhaxy durhdon
Vonkaorenadah 1882 L9 o 25> deve WD 8043 Q.19
s Tetz o =] o
.38 o4 034
rxooly 1908 Boy pvodustialy 0.3 0.32 (.35
pavt UE
Mhiawat gt al. 1002 I 90 dogs
1- Cancration 5‘3.21 - bl
TI. Genoration (.22 - ~




h1s

ryyagari oh zl. 1983 IV to AD waoks U.47 0.19 0.33

arm

|

farus 1983 04 Lo 260 days .36 (L27 032
240 0,53 0,39 0.46

Renganathan gb gi. 1083 ¥ to 40 wogks (.08 D.3 Qa2

&
W

Allavat gb ghe 1933 90 daye EQ 0415 Ou14 .17
Rodks gt al. 1983 = 200 days Qa6 0,88 0,44

Thiyagaoundayim 1984 B 280 days

By .10 D27 Qa8

.Sil (3623 UL10 (I PA

52 3603 .38 Je30

8y 0,01 QaL7 04

OLod D8 034 (.23

avarage .28 (31 .27

Aye gh SLyrob ewe

oy (1924) obsezved the influcnce of both sen-linked
and auvtosonal genes on ape ot £irst ¢gg. llasel and Lonorous
{1947} nowover could not ohoerve guch effectse., King gt al.
{1953} found mokernal offect on age sb fogt eyg. The roported
valuss of hoesdpebiliiy for age st £irst ogo oor prepented is
Talile 2. The averasge of thoge estinstes vera found to be
Ve33y Tu37 and G.34 frosm slxe, dan and =ige plus dum comonest

of varianco regpeckivolys The overage of reposbed vglues
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indicate that age ok Firse egy 4o moderatoely herltable and

pom-1inkad s well a5 maternal affects axo nob Aiflorenticte

Taple 2. Heritability estimptes of age at sexusl Saturiby

suthors vear bl K3 nt
1 2 3 g 5
King and renderson 10540 0.38 .55 -
Jerome gt e 1956 0,95 3.23 (3430
Ringy 1261 Q28 Q.57 -
fasein and Gingh pAC I 7o Q17 - -
Rinmey and Shoffuer 1068 D30 {353 .32
Shibata 1865 .31 D.32 -
Hols and Claygon 1865 el D53 -
Slayean ond Bobarkeon 1386 008 (.32 -
Kpwphara aad Inong 1566 Dol L o -
Seeki £t al. 1366 - - 0439
Paltk and H2icgh 1567 k3 (AT 13 (480
Aahurya 8t 8L« ivag Gs37 008 -
Crado gb gks 1963 G40 - -
Lsporne wilo G432 - -
simie and Gerswal 107G (a4 - -
Bowman and Powell 1971 G35 .32 -
Hesasxdind and Tas 1U7L ed7 043 -

olwmpatrs and Aluja 1971 075 €192 -




1 2 3 L 8
Anjaneyulin hirid e 25 0,99 13,62
Sandhu and Dev 1972 0.40 - -
3ingh BR ai. w72 8,37 G457 GeAT
Halehad 1072 -~ 0444 -
Vacesre nnd ¥onvleok 1972 Gl Sa 2% -

G450 0229 -
Nands 84 2i. 1973 - @ -
pizchner and Vankrosigk 1973 De31 G445 -
Prakashbelnr 1973 017 Gedl .31
26 D15 D18
217 D18 Cel7
Bl 1874 Ced - -
Chondhond 1973 G348 G.03 Q.18
D29 CeE3 Ce31
G409 a4 G5
De28 Qa7 0,22
Igbaluddin ot al. 1973 0423 G20 Q.24
-39 a2 .44
Ranganai... 1576 Q.28 Du29 3a28
Ged2 .71 Ge57
singh gt al. 1576 3,163 0.618 -
Sivesamy gt 2l by 2425 - -
sty 1577 383 Gel4 0,44
D41 Q57 Tl




ig

1 2 3 4 5
fugdoer ot al. 1977 0.07 G.39 0.22
Johard et Al. 1977 0,19 - -
Viepend and Giagh 1997 DeB1 - -
Sinha 1977 s et} 0.18 Q.22
Tawiik gt al. 1877 G.46 G.21 -
Prakashbabua b al. 19738 Gel17 GedB (a3l
3 e 0,15 Qei6
.17 0.16 0,17
Mishra ok gl 187G G.30 G.18 Ge24
Pogoonpoal aud Erasrus 1973 0432 .59 1Y 1
Teatan 1o G564 - -
a4l - -
Galachandzan gt al. im7e .31 - -
Anlewat ot al. 1800 Qa0 - -
Jayenn: &b ale 1980 - .18 -
Fotelah ond Benganathat 1980 Q.40 - -
YL and Yo 1880 D¢ 36 - 004
Jain gt gl. 1960 1424 - -
Dasg 19e2 .49 G5 33
Venkatramalah 1a3z2 Da34 027 Te35
Singh and Choushary 1902 T3 - -
Das oh al« 19068 0039 - -
Barua isas 0435 138 0.36
Qe84 Q.34 Oedd




s W s g 0, e aeT

swysgerd i alk. 1413 U.32 - -
Reagenat we 24 ol 1983 336 Ge22 Qe 24
ALLERS G ada 1532 1.2% 023 .22
Todhe gy al. 1832 o SE - Oubl
2.2 1944 5,30 -
Tileyaiasurdarmim RRATIES
3, e 30 Js 2 03
S D.1d a0 e 30
" 18 127 27
7y 246 S a5
pooled Q034 Deh Cha 31
bvers o .32 WP foddk

Body vl bt

Podgy coionks atch ol bousing ond adalsy aton Twve 31 i
act oirstologicel rolatdor olp watl g predosrior o lus
Aot el vl ot wrd age 3 liedkdn g Zoctove Mien sun
Tolay e onsal of stimal aeturity wntll an aptirum Lhrorold
‘e pescumJ.  Tho autdnotoly L£03cbs the preduction elSior-
"NLAR8. Ttre the dnheribop.s peolorn € Uody el Iln Lo L 3o
rétoontly Loowrtoeos  Hamel ool Laoszoos (1047) rdporboa T
acrdte dMiliy a8 U037 and sl of B poports fndaguted Lot

3L ds a hiouby bepdnuhle froon (Eagaebt gpd horishor, 1k



2%,

Rawahara, 19653 Jaffe, 1568; Prohan, 1973; Choudhuwi, 1975

Bazuas, 19763 Rangeuatbon, 1976§ TawEilk gk al.. 19773 Darm

1083 end Thiyagpsundanum, 1934},

The vericus heritabllity ostiroves of body welghts ap

prasentcd in Table 3.

The averonos of those valuos €oon

sire, don ad sire plus dam components of vardance are 0.6

0.58 and 0.58, respectively.

Taple 3. Seriteblilty cstimates of body welght

Authors Your ;ao;tzg :zeg.gm £ né W
ot
1 2 3 4 5 4]
Lerner and Cruden 1951 Dec. BE Ga37  H.47 -
Wynbkie 1954 Yioreh W - - (32
HMawch By - - 065
Tanada At B oot st omy - - (.42
300 days M - - Cod6
Hogsett and 1988 Iarch B4 GeBl D438 0.50
Nordskog
¥ing 108l B2 Bid God2 - -
#iny st al. 1963 32ewk Bu D42 - -
Husgaind and Singh 1964a BV b patu~ (W52 - -
pity
Hale ond Claykan 1963 1g~wock B D55  0.82 -
Rawatiara 1358 adult T Ta72 0,53 -
¥innoy and ShorSner 1965  Tarly B9 0e39  0.7% 0.6
Haturt e 254 053 G.46




1 2 3 4 5 <Y
Shibata iass adulhn oW 085 Q.56 -
Shibabe and Sugukd 1985 ™t oat st .38 - -

L
De58 - -
2iayron awd 1968 20 woolk B Dol 0aB7 -
Robactson
Qcﬁ,q {3056 -
36 weak BW Q3% 0.04 -
8,6‘7 Oc 5? -
Jafle in6g 32 wook I Q47 079 D63
D92 0.69 0.81
Q72 (.47 e &0
Szoki ek al. 1965 W at lsh oge - -~ Ge Tl
Hordohoy gk al. 1967 BV ot ¢ mookhs - - U642
Binney ob al. 1968 32 weok (3463 - -
Grodg ok a8l %69 32 woak oW Qold - -
85 woak W Q47 - -
oghorme 1990 1B weshl IW D44 - -
Sinha 0t Carswal IS0 BT &b 80x. 0«33 - -
matye
Bowan pred Poumll 1971 25 upek BY Gehd (.50 -
3.0% 3. 14 -
9,30 .77 -
ugsaind and Das 1971 ot SR G689 073 0,74
makye
Mohapatre and Amaie 1971la B4 58 563 .15 - -

raty.




A&Janayulu

«.

"rcMer and

PraJcaaWbabu

TrotfeSsa s Belr

Hacvflskog et al*

19755

1972

1973

1973

1975
1973

197

1971

BU ot. seat
JRe* e

32 - 4

Ttf at.
roat/>™

321cae*t B <

40 VIEP& I
40 «X®Rok OH

iafe s?7
32 t"&GE 07

tigHk 3%
1S4- 6a~0

3B6 *38S O

20 weak LBY

40 week BO

*62

34

Sl

0*46
. 62

39
O*

0*72
0,60

0*40

O *
DD
24

.30

0,69
34

0.12

1.03

0.45
0*3;
0C34

3D

0.41
C.5<

0.39

0.85
\f*19

23

O*

Q.46
0*4&
0*31
0.67

#

0.56

0.57
0.36
0.47

0.60
0.62
0.44

0.57



i 2 3 4 3 &
Igbaloddin gh zi. 1978 B at sex. D234  0.27 .30
raty.

0,27 Gu71 0,72
Bayuo 1976 32 woek oW 080 430  0.5%
G2 0,84 LWL
Renganathan ke 63 20 voealk BW £.52 0.8 8.7
Du86 075 (.57
32 wock BR 089 G.84 Q.82
0,35 088  J.51
Danerjee gt al. 1876 24 waek B 0.44 (.32 Q.48
nrah 1977 20 woek B9 Ga59 071 G.867
45 wmok 7 D855 0432 Q.47
idemnawls 1077 A8 ek W 008 0,26 T.1F
surty 1977 20wk B 1.33 D37 0.00
G487 0,70 Q.50
32 wook TV 127 0BT 0.BZ
Ge?d OWA6 G.60
Sdnbn L0T7 I pb geamiel D055 0.38 (.47
meturley
TowEilk gk al. T 18 weok BE (.81 D88 =
Slataraian 991 20 week B Ol - -
40 ol ©Y 0.18 - -
wohard ot ak. W77 20 week RJ G.18 - -
virmeni oud Singh 1877 27 185 days (.45 - -
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1 2 3 4 5 )
Praxashisaing 1078 20 uasls WY Tedd 088 (.53
A0 woek WY o3 Q61 Qe
Matarajar and 1996 20 wesk DW D0 s -
Ratihnasabspathy
213 wouk D 3423 o >
Frahan 1978 20 veoh I D48 - o
40 wook BT 3s3% - -
Hikolpyw ani 1978 20 week BJ D153 - e
nolorechkov auid - -
Roddy ot ol. 1999 & 20 weok 0a53 - e
@ogé = -
Q‘t 35 - faad
‘ao ?}6 - bd
Gonwalos gk Al 1979 W7 133 days  0.58 0.83 -
B OI0G doys Q36 D64 -
Dalachondran &t ale 1870 Wl of sex. 046 - -
Rty
Patel and 1979 BT at 20 waek Q.28 - -
"atinasabapatiny
anipsat gb al. IVBG T sl LEu. e 34 - -
ahy .
@133 g S
Jayanos gt al. 1080 59 at douming - - Q.69
fotatiah and 1980 W ab 40 sesk 0,530 - -
Renganathan
¥i and Yo 1980 ®Ioat ist ego .11 - (.13
Samdz 1980 W7 ab 7 month 0.21 - -

Sl e eon By

i
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i 2 3 & &
Hopn 980 W7 20 wesk .50 - -
age
Jadn ot al. gl B at sex. 0,27 - -
ety
Dan 1082 20 veok 3 {139 Ca48 e 50
40 wanlk IW G865 QB 067
Joharl 2t al. 1982 90 woek W G.37 = -
vankatromalah 1982 20 wook D e85l D51 2452
50 wagls B Ge 56 088 .62
singh & Chaudhary 1982 89 ab oo (a6 - ™
Batye
Agvagard ot ale 1883 20 vechk 89 Tl - -
§0 weok 7 Dedg - -
Barua 1983 BW ab 280 G770 0.38  D.54
cdays
70 088  0.64
Ahlawst ob k. 1963 BY ab ack.  0.35  0.3%  0.35
wabky«
Lhany Loo 1784 B st lsh eqy $.30 - -
o] at 306 week 0.558 - -
Thiyarasundarun 1984 B 20 woek D07 Q.83 Q.48
age el 048 0.44
Oeftl 10,48 (.44
2,33 G230 Je 34
W 4N weak J.53  0.89 071
age D81 T.69  0.80
D67 0.28 D48
D85 N.48 0.08
AVSLEES 369 G485

O U8
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Bog welaght

The heritability estirstos for egy wolght as ypublished
in the literature have been summawrizced in Table 4. Tho
averane of all shoso estimebos are Zound 4o be 0.51, 0,47 and‘
C.51 £rom sire, fum ond sire plus dan conponents Of variancea.
hignet estinckes frop sire componant chan tha Sam coiyonent
sugnesk thoe influence of sow-iinhed gones in €he inboritance
of this trait as reporked Wy Jevome gt al. (1958), 9::akaahbahﬂx
{1973}, Sorus {1575), Ranganathan (1998), Hishes gt al. {(1978).
Howaver, the luporhanae of rmaternal offects in tho isheritancy
of egy woight wes reported Ly Lornes and Crudan (1951}, King
and pendercon {1954k}, Bogectt and Nerdskeg (1958}, Hing (1961),
waring et al. (1968), Clayton and Dobevtson {1966) and Sinha
{1997) .

FTable 4., Bezltability sstdmates 0f egy wedoht

Autlorg Year hﬁ s g h;m
1 2 2 4 5
Lexner and Croden 1953 0.73 0.47 -
King and Hoendarson 19540 Tel8 [e18: 383 -~
Wyatt 1954 - - 0452
Ghostley ond Nordskog 1056 e - .72
Jorone gb al. 1956 0.62 0,56 0,59
Abplanaly 1957 .49 - -

Hicko 1858 G.71 2, 58 Q.61




i 2 3 & b
Hogoetbte and dordshkag 1935 436 T ST 4 P 3
vy 196l D60 073 Heldd
VBT 1562 (.15 Ga23 -
baring ot al. 1262 T %0 Q480 575
Kiny o al. 1963 G.51 - -
Gudun 1963 - - Ge&7
- - 03635
fmssaln and singh 15%ds GlB1 - -
Ssio and Jlagpton 1855 Dy 35 D.19 -
Shibata 1945 (.20 0.63 s
Claytoa and Robarison 1965 G.44 (.88 (.58
Jatfe 1966 D56 OuB% 55
Kawaliors and Inous 1964 2439 047 »
Ssaeki st al. 1966 - - Ge21
Amer i9a7 (3431 0,26 e
tHosdsloy o ale. 1067 - - Ue 88
tmiik and 3dngh 1987 Cekb G833 .54
pencitt 1968 D083 3452 -
Craig et al. 1969 022 - -
Gsborna 1970 Ded - -
tiohapatra & avija i97ia Oe&S Ge 31 -
Tovalanks and Yooenko 071 e 0,28 ~
£ Lo
3483 DeTF

9 Sk ot g
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A o gy R

1 p 3 4 5
- o
An janeyaly 1972 - T e -
Xotnlah 1072 D G.04 $.43
Vacoro ond Van Viedk 972 45 GGl ~
Hohapstyra 1972 0,85 - -
LelB e -
galbtiobtrs and Marpds 1073 e 50 - -
Tiandga 1973 (e 73 S B8 -
gakashiba 1573 Ge88 G.28 .58
Ge B2 De 37 .53
e 25 STl Ge4E
wlrehnes ool vonkrosicgk 1973 .45 QaftS “
wxchan and Doy 1873 .44 - =
pulials 197% .53 - »
Nordskon gk Bhe LW o d) - -
Solonina and Shushy 15%4 Q.13 J.31 -
13,21 De 35 w
Chizudhari 1875 Dyd? 0.87 .57
Tyohan end Jov 1275 - 376 -
Barua 19738 {7.66 Ge2G (.43
Kotaiah et al, 1876 (i 36 Je07  Je21
Penganzthan 1978 0e75 Ded3 Qo34
0,66 153 3.61
siach gb al. 1298 e 4D Da 74 -

.y K dre iy ok a0 vk ok
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3 g
Slvagsany gt al. 1976 .81 - -
ranerjoe ck gl. 1976 Qedd G (.57
Falloxr 187 (38 - -
G
0562
JFaih 1877 3430 Sel&  Uesl
tharty 2977 0.85 D42 0.64
Grizdear d ale. 3FTT Qud3 Nedd Oedd
Girdw 177 Gu 36 0.4 3,38
Thok gt =1, 1077 440 - -
Virmand ard Siagi 97T (.61 - me
nishre ob al. 1978 57 0.3 347
voguenpoel and Grasmes 1978 D39 D2 (55
Prakashiley 1978 G55 FedD D87
Tzohan 19 G867 - -
3,85 - -
wikolov and Selorodivov 1973 e kB - -
Be24 ~ o
Ganzaler et al. 1979 D40 Gu27 -
Kelehnia aml Choudhary 1998 O.dd - -
Rajachaadran ¢t al. 179 D24 - i
Renganstlan ob Bl. 1979 0. T D33 -
Jayanna 8 ak. 1980 - D445 -

R G SRS



al

1 3 3 4 &
WKotalah ond Rongenathan 1980 0,79 - -
i and ve 1880 .88 U, 7a .
Brooy 190z D42 (B3 (.82
Das w32 G051 T.59 (.55
Venkatramaiah 1082 060 BedT Qb2
Farna 1583 Jadg Osdl  Uedd
Rengenathan et al. 1903 0.53 0.62  0.59
Rodke gt @l 1983 D48 0,04 3.78
Ehansg 1984 Ged2 - o
Phlagasundarun 2954 DBl G884 .49
Do 36 056 .46
G461 030 O.58
G.51 038 (43
Averacs Ue51 .87 0,581
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Sorrelations

e associstlon betwesn two chavpoters thet can be
directly observed iz the cofrwlakdion of phenotyplc values or
phagnotypic correlation, The gemebtic correlntion is defined
as tha corrsiation of hresding velues, snd the correlastion of
savivonontal deviations togsthor with non-additive gemticz‘
deviationa is known as énvironmental carreletion (Folomer,

1260},

The theory of genetlo corvelations haa beon orisically
revigwed by amel (1843}, Lermer (1980}, Dobortson {1957) and
Falooner (198%). The varicus Sgctora influencing the vide
magnitude oand dirgotion of such estinabtos ars gendtype envizon-
meptal dnterpctisus, domdnanoe and eplstatle intersctions,

maternal effects, sampling, ote. {(Faldoner, 1960).

Bog productiog and aa ceichi

Thy negative genetde correlatlon butween egg number and
egy welpht dn loyars has boen emtonsively reported (Blyth,
1082; Vyabt, 19543 Abplasalps 1957: ldeks, 19583 Claybon and
Robarcteon, 1966; Binney 8b pl.s 10683 Juadesr ab ol., 1977
Das, 192Zs Venkatrwnaioh, 19325 Sarun, 1983 and 'I':xiyagasumﬂar{m.
1984). 'The genetlie coyrelation oshinuetes botween these tvoe ‘
tralts as reported in tho Literztura ame poosgnted da Tobio 5\»
The averzges of whost vardions roporss wore 0, 34, «0.00 gnd

=011 respectidvely from sirs, dun and cire plus dan gomponcnts



of variance and envariance.

was negatdve and low 1.0, «0.0%.

The meoan phanctyplic correlation

Tablie 5. Censtic and phenctyplo Corralation estineios belween

agy producstion and egy welaht

Auchors Yoar

Criterion lﬁg

sooled

T

3 4

o

1 2
Blyih 1053
Wyato 1554

Van Apoda 1955
Farpeworeh 1986

ogsobt and 18356
Rardolog

JELIR 1956

Anlanalpy 10587

Hogaett and 1258

Hordakog
ok 1958
Coodnan 1961
and Jaasp
¥ing 1961

LI BLE -

Dcwliar. ~
T-Man. IN
hnreal, -
LDt

B2l in -~
Eagharn
HRBLGL Bfe o~
rgroh R

& ponths .
EIE’-E;;Q;
wt. dn B

wintoy -
BT

linter Liw -
Hagoh D7
LW -

46 Wk TPw «
40 wR By

5 prodn to

Jan igte ~0.50

32 wik e

T2 Wk TN «0.24

32 wk ™

~{3e 20
~ae3
~0.33
-3 55

D10

=3 30

s

“‘3045
0,08

“'GCGE

(3,08

2o (32

.11
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3 Z 3 4 5 & 7 g
?rlars gt al. 1962 EP-LE 3222 015 034 - Co07
Wardng gh ok 1962 40 wk EPe =332 0,02 ~0.13 - =005

vt
Hussaint and 1964 100 4 Bf- D.15 - - - R I ]
Singh Indtdal
o
Rico 1964 250 @ Lb= = - - ~Je 13 T4
fiiad
"'{:’aéﬁ O 11
Zacsrowska 1344 FoO-EH v - - (S N1 -
and Yardnoks Supgen
Flocl
Hale and
Clayton 1963 288G d iﬁ? Teld £.23 - - -
o Bprin
L ;E‘i’ 3 “‘2&53 “G-z_? - had hoid
Clayton snd 1966 36-44 wh - - .03 -
foboartoon ERe3b wh e
:'i."cé —— - - ng.gf’ -
Jailfe 1088 EF Lo PHove = - - .00 -
32 whk Bu
Zaviabara and 19566 Dpeld - o -~ w3s 24 -
Inone
ordsiog 1967 poxt record | - . =0.15 -
ok sl % prod. 8o *
9 month age
o]
mill reoord
% prods to e - 0,08«
15 menth
ago oy
rlov ond IO6T D=ty - - o ~1edh 0,16
Blogevanaja
- e d "‘6022 —&.}-18




i 2

3 4

Kimmoy and 1968
Iouve

Kinnoy et al. 1968

Sgadch gb gd. 1968

Ragol and 19469

Creiqg ot al. 1969

Agmzarwal 197G

Sohoratrs and 1971b
aAhtuja

Anjanayruln 1372

Xolstad 1972
Reddy gk gl. 1972

Nanda 1373

A0 Wk EPe -
32 wk T%
% prodn. te

A6 k32 wk T
™

Rake of lay
upte 280 -
doys of age-
32 wk oy
Rate of lay
upka 350 -
daye~55 Wk

oy

M oso ist
Jarr.-L3?

ise egn

il T -
ey

260 days
rate ef -
Lay-232 wk

peH

260 4 robo
of Lay- -
5% Wk W

280 4 .
LR
z200 4
jae 2 144
100 a4 BBy g
260 A A~ L3.085
250 4 B

B3 -

m@n@’.‘i

vart record _
Pz, 8

Part re
aard Ebw «0.22
v, L

"“G- 51

-].16

wile 59

Q.29

=340

~0.18

~(s23

(2,28

i 3B

3 17

“‘ang
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1 2 3 4 3 [ 7 &8
Hahta 1974 300 @& SPeE w073 - - - -
tordakog 1578 BRPeDY - - - e 31 -
gt al.

Choudinsd 1978 280 & e w073 - - - ~Dedl
a1
el - - - ~Jel)6
[ 1% B - - «Oel¥3
D - - G082
Troban ond Dov 1075  SNE “0uld m - —‘
Barua 1976 260 4 LPe  »0.30 - - - ~JelZ
32 wuk FEY |
Renganathan 1975 o “Beld - - - -3 10
Q.31 - - - 308
Singh gt pl. 1976 100 4 w15 - - ~ (.45
frisiRd
Sivasamy 1976 LI0 & Fhw  #0.32 = - - 518
ot als By
Chwngg 1977 EReIT - - - 0627
Llanmesda 1977 260 @ e 0,05 =0.52 0,17 = -0.02
37 wik B |
Iurty 1977 260 @ L= ~0.18 = - - -
32 Wik IW
Duadoor gt at. 977 IR0 Xabe Of 0,13 -0.08 »~0.08 - -
Lay=Esé
Sinha 1977 P G02 = - - G308
w332 - - - =302
|
033 - - - 0.13

1

K

(Ushra gb gl. 1978 200 & EPs 0,26 =0.33 = - D15

B




37

1 2 3 4 5 6 7 2
prakashbabn 1978 260 & EP=  =0,2% - - - =1
gt al. 32 wk B9
wDeB4 - - R L
-*0.29 al b had Qo@g
Poggonpnel 1976 299 4 Toe w023 =0.12 «0.18 - =003
and Brasmnes 14 reh B
Trehan 1878 BilaE >3¢50 - - - w1423
«{1433 - - - ~De 17
Renganakhan 1579 260 & BEfw - - - Qe3l -
et al. Bl
- - - “del -
rolstad 1880 42 vk BPe - - - sl =a1k
W |
Fotalah and 18990 40 wi, @082 - - - =(,25
Ranganathon DR
Trehan at al. 1580 40 wk ~0e33 - - - U6
EPmELd ‘
Dag 1982 280 & LPe= (.40 - - - w32
B
w32 - - - s Me i
venkatrampial: 1982 280 4 P «0.54 0,20 0,13 - w(3e(24
=7 |
Barua 19283 260 4 TP» 048 «0,33 «0.4% - wl}a O
=y |
=0s16 (.12 ~0.04 - .12
Ranganatban 1983 40 vk ID= D07 = - - D03
‘e;t\_‘ ;a.;l_ﬂ 39
Yernn gt 2k. 983 260 O ED- - - - 3. 23 -
wmi{inledial)
Rodke gt al. 1983 200 & EPe =023 ~0.95 0,38 - -
B
Lhansg 1984 2P aftor x - - «3, 83 ~0,.16!
280 deIF

35 ik
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1 2 3 4 8 B 7 =

[l
Thiyagasundagym 1904 P upto =057 §ell =030 - f).f.%l

2BG d-
GulB DWd2 0,26~ «D.04
w380 Gu0L ~0.17 - m-G‘-UFs
i
“2056 Dull «0.36 = 0,02
|
Aversge wGoBh w0,05 ~Goll =0.24 ~2.00

Lgg production and ang at sexual maturity

The various roporks on corrielation betweosn egy production
and age at pexual macuzity bave heen pragented In Table 8. frize
uverages of genetde cogrolation estimatos are found to be -",66,
=072 @l =0.40 from aire, dap ang sire plus dom gorponents
respiotively. The average phendtypic correlation (=(.47)
although negative was gueller in peonitude than the astimahe
of gtnetle coreelation. The highsr estirases of 20 fron danm
component of variance suggest the isportsnon of matemcl and/or
Gorgnance deviation effocts involved in such gonetic corvelation
between o0y produckion and age b seswal mavurity. The hlgher
values from dam componcnt of verianes have aloo been ronorbed
by ®ing (1961}, HMale and Cloyton (1965), ashamya gt al. Cl%e);,
fuadeer gk gk (1277), Pogjenpoel end Eraspus (1978) and Rodke
gk at. (1988),
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I
Table 6. Genctio and phenotypic coryelation estimotes hatween
agg produshkion and age at moturity

huathors Yeaw Criterion Q. G, ¥, o G P
’ = pooled ‘
' t
1 Z 3 4 5 & 7 4]
Kruevar 1952 Total TP~ o - - 0,55 -
gt &l. 2614
Pi1laxd gh al.1953 EP-ASH w - -~ =822 =
Yameda 1955 Wintonw Ife - - - 21 -
ash
Bokingg 2P - - - [a P i) -
AB
Bray e pl. 1960 GP-nsht - - - 006 -
ek ¢ied 1861 0P o dane =0a15 «0.80 «0.25 - -3.18
lote-nmp
e uk A =1e 17 "1.3? 1.773 ad «De23
EPwpSM
Hugsaind and 1964 ID=-AUH e B4 - w {1y 33
singh |
Dagrkovweks & 1964 ED-ASH - - - e 65 -
Kandneka DUBE0R
Hiale and 1953 280 4 DP=  «047 =1,13 = - -
Clayton 124
sinvey and 19635 PRata of - - - «e2d -
Shoffnar Erenitd
Kradge gt al. 1068 o EP=AH - - - -0 o 45 -
<% HPngn - - - ~(e 33 -
Shibaka 1265  LPelSH - - - =478 -
Clayton and 1068 40 wk Bp- - ~ - -3¢ 05 -
Robarhson S84
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1 2 3 4 ] ﬁ 7 g

1

Hinney ot sl. 1968 40 wk ¥ - - - el
BwABM

noharva gt ale 1969 70 4 EPe =0,55 «0.27 ~0.40 - =008

gL W

Craig gt al. 19682 G600 4 rote

- T A0 ~0e32 - - - -
~e38 - - - -
Ragab and 1969 B Lo lst - - - wleB3 -
Hassard Feut-h3M
Fohapetro and 1871 100 @ -“Ua T3 - - - =310
Atmaja EP=ASH \
I
A faaayuin 1072 260 4 w3 T3 - - - =372
LP-A5
Folstad 1972 LRepSnR - - - D318~
Sdogh et zl. 1972 Ev-asM ~3.38 - - - w3l 1f
Mando 1973 190 4 EP= «0.65 - - - ~0e 3
ASH
Frarashbabu 1973 200 4 T 0,70 -~ - L e 4
ASH
~3s76 - - - =334
~leBS - - o w353
Vaneuev ab ol. 1974 DP-ASY - - o w3 TG -
Crowdhaei 3975 260 @ 1P «1.47 - o - L} ex3i
ABHM L 0
-0 7% (78
Iabziudddn 1975  IDwnSH =343 - - - e, 2
et ak.
givagamy gL al.1976 260 4 TP ~0.36 - - L s Y-
aSac
Singh gt al. 1978 EP-ASH - - w  weBY -
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1 a 3 4 & & 7 o)
Ging 1977 IPensM - - - 0ed2 !
Hurhy 18T 260 8 I'Pe ~(.48 - - - wJeial

Bept
G20 - - - el
Quadeer gt al. 1977 FH Sate ~0.168 «0,24 ~0.22 - e=all
) @i layw
hBtl
Sinha 1977 BhelLM - - - -0, TL =100
|
r
- - - (3,81 =11l
L - Al ”151@ n--.).EO
|
tishra g al. 1978 280 ¢ DPe ~0.80 ~D.86 = - =060
AR
i
Poguenpoel 1978 275 & DP- =081l =0.75 ~D,78 w355
ond Dradbray AGE
Teehan 1978 49 uk « 185 - - R s o
JarRAC
Raddy gt gl. 1978 200 & Pl = - - w}e2l =
Jitad
- - - wlel -
- - - -l O w—
P - - 315 -
Kolshad 1880 ingex - - - ~e B2 .56
T AS |
Kotalah and 1980 vWintar .83 - - w3, 50
fexgansthan TPwASH
Jain gt al. 1980 BreASH - - - - w24
shlawat gt al. 1980 90 4 0w o - - ~Je B -~
AGH
Nas 1923 49 Wk BPe ~0.80 - - - w3 B
097 - - - =,52]
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i 2 3 4 5 & 7 8
venkatranaishn 1982 40 wk TP~ 100 ~0.98 ~0,93 e
2853
sinch and 1202 CBWrSi - - - DeB4 -
Chaudhagy
Baruva 1583 265 O dPe  =0.97 ~0,84 ~DBY e Y K
atied
”10@2 "'g-% ‘G?gs - -m.&!&l
Renganethan 1883 280 o BP~ w0,77 = - - =3 52
&t B8l ABK
vorma gk al. 1983 280 4 Ope - - - «3.18 -
ASH
Ahlawat £k RL,1988 90 4 EP~ - - - -0e63 .
2547
Rodke ek al. 1983 200 4 0P~ ~0oll ~0.38 ~0,37 - -
pbwt
Shag Lao 1784 v after - - - =34 T3 i b6
260 Q-0 |
Thivagssundarun 1884 gp-asti wla 04 =1a37 wi.62 - ~(,60
=81 “192@ ai).ﬂ“l hd -y 56
|
=1,28 0,72 =0,78 - =061

*‘iugl w3 o 90 —O.i‘l‘ﬁ

- y(‘j,@;{&
&

Avonage

w388 =072 wi3.48

*U.BQ ] .47

<

o produation and lwnde wedonbic

The genotlo and phonotyple comrelation botuson eng pro-

duetlion and gsoverasl aczsuresn of adult body weldght Dave boon

|
presented in Table 7. Copgidersbic wariation hoth in direction



and magndeude was noticed amoncst e vardeoas reporis for xh
genebic and phepotyple corzelation botwecen the twe tralts,
This has hovaver rosuited sinco 1% iavalved not only dhe diﬁ%c
ront populations bug aloo sessuronents or dilforent ares. 'm‘;e
averuge of genstic corrsletion estingtes are fomnd o Lo §.08,
$e21 222 0412 Erom sire, dom and sire plus dam componcnts res-
pectively, Phenobypds cerrelotion folloued a similor trand
Lo that of gopetle cormelatlon oo the aversge of all o eotds
mates meported 1n idcersture was 0.13.  Hovever, some m;:orwq‘
ravesisd nigher genetle corrvlatdon hetuecn Lhese traits from
slre coponent variance (Hing, 19613 imle and Clayben, 1905g
Fohapotra ond Rimvia, 1971y danda ¢t pl., 1973; Das, 1982;
Venhotraniah, 1982 mnd Tdysgasundazum, 1984), but phonotypie
correlation estinmgtes wore rmostly low in negnitude (King, 1987
Hordokog ob ala., A907; Prakssiulabu, 19733 Trehati, 19733 Baruo,
19763 Rangansthan, 12753 Sosamna and Singh. 10793 Das, 1682
ansl Bavua, 1583).

Table 7, Cenetis gnd wmevotyplo correlatlon estimatss bhobweon
g produstion and bhody wolght

AEhore Year Critecdon 8 faod G, faes P24
] n o0 poolad
1 2 3 4 5 [} 7 o
Uyaty 1954 EP-165 d - - - D3l =

o

Yarada 1055 Uvinkor IPe o - - Tot? =
o5t
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Hogaett and
tiordskog

dogome gk al.

Ring

tusssin and
Singh

Hgle snd
Clayton

Kinney and
Shofiner

Clayten angd
Robwrison

Jaffe

1986

3936

1861

1164

1966

Ropdskog gh 0l 1067

Hinogy and

[ ]

Kipney gt al.

Craly gt al.

&

sgab end
Fo T et kol

o5

“ohapatre and
Mhia

v

1568

197ib

PPeMarch -
ey

4 wonth 2Pw -
March BW

Bareent. TP Q.70

o Jan.
1ot-32 wit

oW

Part re- -
COEQ ER-
body welght

250 @& ERe 0,73

Housing BR

A0 wk BEf~ -
32 wk 8

BP=dature -
pd

LR-ature -
2

9 mhh BPw -

% owth BV
40 WK TP -
32 wk w1
45 v % -

P32 wk B

280 & SP~- ~l.24
3420

33wk 3

ine Feris -
Bp-81 st 1ot
BG83 at ~
12

100 4 8P~ 1,99

matune W

wiye 103

¥y 163

U-Oﬁ

e 2B

~0. 03

«{1. 19

-3 l:)?

-0.03

~{1e 13

~{teflk

I
3,02
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Gonzaleyr
gt al.

Sogamna end
Simyh

Xot.atah and
renganathan
Folotad

antowat ek zl.

Dag

Venkatramalsh

Johari gt al.

Singh and
Chaudhary

1578

1079

1880

1960

1oBG

lu82

1982

igg2

1382

£p-133 a
B2

Efe08 4 W -

260 & EPw-
16 wk W

40 wk EPe
&0 wk

44 Wk EDw
A4 Wi I

20 €& Lfw
Wy 24 wk

D 2o

90 4 Upe
oy 12 wk

Al A6 wk
#2846 Wk
W AT

A3 Wi DRe

23 vk 04

47 PR Df-
40 wkont

40 wk BF-
20 wk wv

40 wk DP=
40 wk bW

200 @ LHe
20 vk By

EP-2l A5M

0037
67
~7.10
-ie 38

8. 5%

G305

()¢ 36

-

Ce32 0,37

Q.10 G.18

3

£

-

.64

.55
EN

-3a U4

2,61

Ge58
Q.44

.72
D58
Q.71

GaG2

0.28
D34
0.&3‘7

.12

QI 31
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1 2 3 4 g & 7 g
Barua 1083 260 & DN~ «0,37 0.04 -0.231 - 0.01
260 4 By |
e l4  0ell ~0.03 - D04
Varme g6 ale 1083 260 4 BP- - - - 034 =
20 vk B
Triyagasundarug 1984 Lp-1? 1.38 73D 0.a7 - D32
20 Wk I

027 D84 0433 - 3429
~0.12 0,60 0.40 - Ged2
=Dedd D74 Q46 - Ce27

nE-ml 0634 »0e032 =3, - 0,07
30 wk |
~{3.02 (.22 .11 - «3.103
wi3a 0] w018 «0.07 - .07

~2.31 Q.10 ~0.11 ~ -wf}.C‘RS

AVerage 0.05 0,21 Q.12 0.0 6.3}0

Aag ab sewual waturdty sl bode weloht

an optlmin body rrelaght regodroment For the on-seld of sesxual
maturity is a genoral phenorenon in votebrakcs, Under conil-
tions of infecior mutrstion, sexual dmaturity is delaved untli
fomales rooch e bedy welght charactoristic of wellefed animals
at ¢he oncet of soxual moturity (Crichton gk al.s 1959;
Dlckorson gf als, 1864; Xomnedy and Vitra, 1%63). There may ‘t‘:,e
differsnce bbatween stocks in thelr recponso to age at maturity

in the sonse that cach stock might have difforeat optinmum ase

at maturity as suggested by Shanawany (1963).



fhe corvelations gvailable in the litgrature are aumaz;fised
in Table 8, “Tthe agverage genetic correlstion of thope poportsd
cetimates were 0.16, «0.15 and Q.61 £rom sire, dsn and sire
plas dan components of verionce, respectively and the phenoe

typlo corrclation was negative ond lov (=0.04) bektveen thoz!

0 kroits.

Table 8. Canetic and phenotysic correlstion astimotes botuzen
aye at sexual matarisy and body wolghts
Aukhors Year 4Gxlcering ms, x{'}g r@a D G ol &
¥ pooled
1 e 3 4 5 & 7 8
Hozal and 1947 3332 Wk - - - wFedd «}a33
F SN n
Crudien oy
Tana¥a ond 1952 ATl " e we {3,031
Fosonhard o
{432
Tanats 1955 ASMetinture - - - 30033 =
=8
ASMeTT st v - - w3122 -
i
Ring 1961  ASi-W $e50 =008 =1,036 - G4
Dagekowoka 1964 ASPBW 31 -~ - - e 57 -
and Eandnska Juns JusseR
QK@. e e . *‘fjo 51 -
AneY 1568 29M-B¥ - P - Qe 50 -
ala and 1968 ASMed]
Clayhon housing
L3 .08 N 18 - - -

o sy y v sve



1 2 3 & 5 & 7 8
Clayton and 1966 ~oM-RY - - - ~3.01 =
opartsen 36 wik - - - 003 -
Rinncy and 1968 DEMeBH - - - 0.0 -
oG 32 wk
Blaney et zl. 1968 ASH-DW - - - Gal7 =

22 wk
Sinha and 1970 EBesw o - - D00 .32
Garowal
Mohapatrs and  1971b AOM-I - e - .79 0.26
Ahuja
Reddy st ale 1972 AT - -~ - - G.23
Hands 1873 ASiend e - - GeB2 Galh
Bt ASM
Prakasshbnim 1073 ASilesy
32 wk
M - - -~ 0,13 Dl
Y - hand b {}ofxﬁ 30437
ﬁhmﬂmi 1078 ABMeY" - w v 300 =0433
20 i
s fad haud QQCS "‘0.2{:}
e - - wle1B (3,30
25 AT - - - Ge48 0.0
&0 wk !
- - - (e75 Dol
" - - Ge31 .01
- bt o «(3a 35 ~Gels
Renganathan 1976 AL il o - - -{1e38 =330
ae Wk - - . D65 w051

|
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AAMWUN - - - Geld  QltiZ
32 wk
- - > ~3¢57 000
Chung 197F rOM-00 - - - ~3,07 =l
Hurty 1877 ARS-I - - - Te(i4 1,01
20 wk - - - G0 =0.01
f
PO Y - -~ B 3432 (.01
32 Wk - - 0.85 0.01
Johard et al. 977 B30 @k - - - w=0.82 -
fsict
Reddy gt al. 1978 A0 - - » -0.30 -
20 wk
- e e wel o 33 -
- o b “QCQB -
- - e Qt&ﬁ *
Jain gt al. 1980 RSN - - - 1495«
Singh and 1902 AT - - - 1200 -
Chaudhary
Dasg 1992 Adi=Z0 Wk o~ ~ - e 37 ~0.03
]y
- - - w3, 27 »H23
- - o~ w3y 56 «054
AGH=40 Wk .- - o .19 024
e
- - - 0.1 Q.04
Average D416 =418 2Bl 005 «0.04
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1 2 3 4 % B 7 8
®#ing 1961 AGH-DY Q78  Qel3 = v ¢33
Az wk
mgsain and 19647 Blp-Ei - - - 0,16 0,49
Singh
Bacakowgln and 1984 aftsl - o - w3, 52 e
Kaminoka {RIRY
liale and 1965 ASh-Spring
Clayton i
B - - - i 24 -
L‘,‘; b L hd uﬁf;} » 51 Al
Claybon and 1988  AsK-Bd - - - e14 -
ROt son 36 wk
- o - ={} s 2& -
Fignay =nd 1963 ABM~MEW - - s Ga33 -
9538 28 wk
Kim’léy % é‘%- 196@ :iﬁz 7‘.*- ;?é L . oS 33 - 551‘1:5 L
33 wk
- S - L ] -
Fumeet and Lapnd 1088 ASH-EN - - - Crali2 -
|
Hohapatre and 1971L A1 - - - Ge79 (all
abuja @arly
311‘3@11 et g;éa 1972  AEMwif e o - e13 ) ¢ 1
rrakashisabu 1973 ASMeT v - - 1,16 DU
- - ~ D31 006
had b hal & & 33 "’i} - g’jz
Hands 1073 ARVWDS ~ o= e .55 (2,38
Uhoudhnrl 1978  ASt-FL - - - Guhd (a21
bad -~ e f} & 7‘@ G . l@
- e -y ":3 - 1':3 (}. 1 E\

- - - »16 .05
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Ronganathan 1076  ASMWEW - - - ~1423 '3[-(34
3z vk

- - - «0.80 0,02

sivasany et zL.1076 ASw-T - - - 40 0458
Churig 1977 ABM-EN - - - Q.18 -

Rurty 1977 DSMeER - - - 0,18 =0,00

- - - DB =000

Cuadear gk al. 1977 ASH-T .04 ~3.02 0.03 - 3,03
Rodke gt gl. 1083 AW 0,31 - =081 - -

Bas LEBE ATFWEM e - - ~0435 0115

- - - wUW 8 000

- - - 015 0.03

shang Lao 1904  A5H-DT (lstl- - - D66 Oail

Averane 23 001 0413 0.22 ’B.IELS

Bogy wodoht snd body wediht

it waz obsarvad thot the corral.tlon bntween auy waloght |
and body weloahts at different ages are positive and ndgn
(Lemnsr amd Coudor, 19513 [goett and Bovdskodg, 1958; russalin
end Singh, 1064by Hele ang Clayoon, 1963; Shibata, i965; Daruva,
19763 Prakachbobu gt al.. 1073; Das, 1982 and Zhangs 19845, ’.{‘m
averages of the gonetice corselalion estimaltes reported In iite-
TATUEC wre Ja33, 0438, 0,75 from size, dam and gire plus dam

conpenents respectively (Table 10¥. PThe average of tae
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astimates of ohenctypdo correlation (0.37) wad Sound to be

simdiar dn mognicude as ohserved for genotic correlation.

Table i, SGenetls and phenovtypic correlation betuweon ooy
walght and body wedght

author ¥ear Criterion TG, K, Ty . fac] b4
1AL
- a
L 2 3 4 5 G 7 4]
lorner and 195% Barly Dd= 0,45 = 0.7 - .34
Cruden Doc. 83
NDV; f2o s [439:15) e ‘j¢94 bl Qs&@
. By
April EW= (.51 » (v 382067 - -
Deace T
Wyratt 1954 ST e - - 9,31
housing
Pl Mareh = ] - 430 -
Isgacte and 1956 Mayr. T - S - (4910 -
Mordakog Por, B
Hoggsett and 1958 fole Tiie - - - fi.81 Q.37
Bondskog Mar. I
King 1961 I 32 wine 0.3 0L.57 1.08 - D odis
BW
Mussatn and  1984bh B89 at - - B .87 -~
Sinah 5%Y
Bagzkowska 1964 Th-ii - - - 50 -
and Kaminska
Hate and 1965 SBpring Ve
Clayton B hoasing
MY D33 0,57 =~ - -

¥
}
i

w ﬂ.bl 6.35




56

£

1 a 3 4 7
Hawahata 1968 Edezdult - D54 -
W
Shibata 1965 Ed-Adult - CebB -
iy
Clayron and 1966 36 wkK BYe - 0,18 -
Rovortoon 20 uk
o’ Ga 51 -
36 WE B - (e 30 -
B 26 wik
-~ QD43 haid
36 WE Tife - QO 34 -
B 386 wk
R Q.ﬁ@ b
35 wh I - Qe -
e 4% vk
- 0450 -
Orioy and QBT THe - - G.21
Zlovevskaia Loy
Se03
Kmey and 1968 Kl-9W - Ue 30 -
Lowe 32 wk
|
Kinnoy gt al. 1960 £ - 047 -
32 wk
hesd 0-22 bl
Nohapetra and  1871b BNWRY gk - 1.17 .12
M da BOM
Hovalenks amd 1871 IieEy - (a2 =
Topenks o
072
Eolgtad 1672 I8l - (e 38 e
Reddy gt al. 1072 ™kDU ot - - O.26
AEH
Tanda 1973 RreDil mb - D3.36 O.85
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1 2 3 { g 6 7 g

e o ey ny -n

Prakashibabu 18973 PUaBYW

32 wk
3 - v - ¢33 5,06
7 - - - £, 16 006
¥ o i R Da 35 -4 * U3
voulouse and 1974 D¥enw - - - - (188
Sakhe
- - - - 1,00
s e ey e e 28
Hoydskoo 1994 Tl - - - Dedl -
gk sk
Arthur and 1974 El-8W - - - e 35 -~
Ipeik
Choudhard 1575 S-0% - ~ - De82 G485
20 wk
ead ad M ﬁ . 0 3 Te 28
- e bl 8J ni}\B E? v QE
hasd fond Al {3 * 37 ﬁ . 28
S et - - - D.62  0.38
A% wie
g - haad Qp 16 % [ ] 36
hiad - had {2 ' 3 5 ﬁw 35
£ b bl ’Q L4 55 G - @2
Ignatov gk nal. 1875 SU-nv - - - Je 31 -
Barua 1978 32 uk M= = - - Ge74 Ce39
5 s
32wk BE - - 0,16  0.43
Chung 197F InieBlls - e - De32 -
Liatmmavia 1977 37 vk B= 0,02 001 0.06 - QedD

18 wis Wy

SO e s > < O OT R p AR Yetn .
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i e 4 5 & 7 3
Muarty 1977 32 wh Dl = “ - Oe& (.01
20 wk BYW
. - - TeBG (e
32 Wk THe - - - TedB GOl
a2 vy By
i "o L] @ﬁ 3%3 ﬁaﬁl
Mikolovy and 1870 BT - - e D18 =
Belozechkovy
- ary L) 0, zﬁ e
Prakashbalny 1578 32 wk EBue
et _@}_0 32 wk Y
;*‘3 - we b Q-&é ﬂo 3‘53
by - - - Q.77 .38
v - - - De29 024
Gonrolor 1879 308 & - -~ - wsQZ -
gk ads B
=133 & - - s (a8
o
Dasg 1982 20 wk - - - 1.87 0.25
o - - - 0.22 0.29
R - e D07 0.3%
T80 ¥k - - - a4l 043
Bid - - w D2l 0.42
Rl Rl - Gtgg (:"4“%
Vermre et 2l. 1983 38 9k T - - - Qe27 -
20 Uk Dv
Zhang 1984 EuwRY - - . .84 (.53
26 uk
36 Wt i v - ot G.f}ﬁ .25
Bd 36 wk
AyETage Ted8 (.38 (.78 D44 037

prry

iy M o



59

20 wook and 40 week body wedoht

Tha poveral gonetic and phonobypld coxrolations habtwesn
20 week and 40 week body welghts as gvallanie in tho litersture
sre presented in fable 1l1. Botd the genetic and phonotyplo
corpointlions wore positlive ond bigh and the gengtid corvela-
tions oxopedad the phenotyplo correlatlons in all instonces,
Tuo average of tho uéported esticates were 3,78 for genstioc
correlation and 0,45 io2 phonotypic correlabiong.

Teble 1l. CGonotic and phonobypic correlations bhotreon body
welght st housing and aduli hody welght

Agsnor Year COriterion ms e e 4% F

D S0 pool
2 2 3 4 <] & 7 8
iyatl 19G4 March BYe - - - 3,95 -~
185 4
Vamada 1955 BT ot Al = - -~ D77 -
Saturoe 2
Clayion ami 1968 20 vk Bhw - - - 082 -
RaOeesan 36 v B
Choudburd 1875 20 R e - - - GB8 Q.57
A7 wk B9
o - - .83 .51
- - ~ (.90 Gadl
Roepganathen 1976 20 wk Bde -~ - - 275 (.81

A2 whk o
- e had 0139 Os 55

- c—ameny
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1 2 3 & 5 & ? 8
Rurty 1977 20 wk e we - - 8.7 0,01
A2 wh
> o - D:42 0,01
Baharsjon WI?T 20 vk U - - - .84 .37
43 vk BJ
Gonzalor 1975 133 & 3i- “ - o De20 =
2t al. KA It
anlawat ok al., 1960 U7 gh ASt w - Gkl =
T oat 20 wk
. - - .G s
1 ah A8 - o w Oe'¥id e
B 24 wk
- e - DeB3 =
S ol RSl o o o e O o
2 16 wk
Das 1982 20 v Sl - o o Le28 3463
A0 vl BY
b s fed ﬁigg GQ 57
r - L4 QQ’H@ @Qﬁg

AvLrace - - - R T 0,45

e e o

Affoct of selostion on perameher ogtlmabog

Hordtahilitys

Yo significont change of keritability eotimates, over (2age
rations in celectod populstions could be obhaowved by some
dnvestigators (Lerncy and Dampster, 1951; Palooner, 1P5%).nd
Vomdskon ot zl., 1974). Dut Yomade ek gl. {1953) and torpis
{1963} reported decline of nepiteidiley volues of ggg produd-

zdon traita for populations undor solectdon over goaorationd,
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simdlaziy Gowe {19737 and Pogyosnposl and Erastus (1978)
noticed that the heritobilicy estimates had turned negative

avor gomerakions of seloction.

Bill (1971} postulated that any clange in gonotde variange
in tho odurge of selection may be noticod duc to inbrecding
elffpot or the efforto of major gunes governaling s fraik.,  Pur-
thoew, selection for less then live gonerations may not chaw
any changs in genatde variance, Hovever, Hoxdokoo b gl. (1974)
suggested chat o Aiffzrent popuiccions may bohave diffovently
with respect to dounidine in the qonstic varlability due to

salectlion.

Rarve (1983} observed on iacreasing trend in horitobdility
due to celowtlon ap thob ol Scesseroll (1957) for production
tratb, whevens Yhivogasundarum (1984) roported docreasing troad

of hexitability fror sive componcnt of verdaneo,

Qenotic correlations

Plaiotropy o linkogo are the maln ceuses whion cive riso
o aenckive gonetio corsclation ubhile sslepting for two or role
traits (Lush, 19453 Leraer, 1¥50: Talconcy, 15960 and Gheridan
and Doxkar, 1974b),

Bohren gt ale {(1966) reported that the dircctlional chanres
in correlotions might o due to change in gone Lroguency roosuli-

ing from pancom Arlft axd seloctdon,



Parker ot al. (1869, 1270} cbsserved thot ivhe genotic
correlations Sid not dodregse unleds seloctlonx wes lubtoase and
traits fonvolved had hish hexdtahility. Housver, intense seleo-
tion and small environmental verlance did uct lead ths gonetic

corselgbion to zors unkil 30th genergtion ol gseloction.

»5 a consegumse of sslertion the genebie coryelastion
botweon s netrio krait and a fitnees wredl turned negative
{Bordskog er ple.s 1074} aad also betwoon hl hly heritsble traits

(oxdoihog et all., 1974 and Xolstad, 198G,

Thiyagosundarur {1504} noticod waristion in gonotlic cozre-
lation estirptes botueen generotions. As thoe gperiaont was
{or ghort durztion {3 gonerations oqly) ond selection intensity
wag not very high, the anthor Aid nol. cxpdot any tlme trend ond

cuggested thet poolod estimates would be more seaningiul.

Some of tho genetic correlastion ostimabes reported were
boyond the thoeoreticsl lirdts of -1 Lo 41, 2n¢ of the factors
seoponsible for sucl situation micht be dua o stoticshicosl
samuling (fQohertson, 1959). 7The astimtos of gonetic corvelge
tleng may tend o go wild, rathor chan approaching sero, whon
the ¢enstie varisnge ol ong of the sorrelated tralts auproachos
mero (King, 1961}. It wag al40 shown thot the gouetle vayiance/
govarissce rseris of quaatitablive gengtic Lhoony messures
developmental constraings Jug o lnternal solection and pone
random rrtatlon which may dause seloction rasponse o deviots
from the optirmal robe and dlrecction ag specifisd by the salection

gradioat {(Chevevud, 1934},
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Seleceion diflsrential

Tha solestion differsntial lg the mean phonotyplcs value
of the Individusls solected as parents expressed az g devia-
tion Sxon the popuiatlion meon, that fo £rom tho moan phenctypdc
value of all the individuals fu the porental ¢omeration hefore
solection was mades The -wgnitude of sclection diffcrencial
dopends on prosortion of population solegted snd the phanow
tyole stendard deviatlion of the tralt under scleckions Soleow
tion differeniisl expressed as standard deviatlion usits of tho
selectod trail in the dntensity of sslectlon. In proctice
aincs individual pavents do not coptoibute sgually o wie offe
spring generatlion thore ls a nedd Lo distincniah bugucen

onpecked and eoffcotive {roalised) coleccion Udfereatiel.

The effectiva goloction Alffereonuial is the welobted rman
devistion @f the selected payooto, the woight glvsn oo cach
parant o paly of pareats doponding on thedr proportionate
contribubion of eoffestive offspeing to the pext geporsudon.
iy welghting seleceion differcnulal tho joint offodto of notugal
end artificial sclaction ape meesursd cogether. A compardson
of sffective wlih ube expected celection differentlal may exhilit
the action of navural rclection {(Faloonor, 1960).

soreis (1963} obsawved no difderacace in magnitude hot-
woen expected and offective gselectdon differonciale in hils

selostion expesiment on short toerr agg pooduction records.
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sinmoy et al. (1970) observed Little dicfenence in the two
reasures of the sclogtien difforentisle in vhelr sire family
and tvwo indew scleeved lines. Bub in the line selepted on dam
family averages thn realisged selection differentizls were con-
stantly higher than ewpected inddcating some correlation bete
wveon tho trait solected {chort torm rate of ogy production)

aud reproductive fitness in thot line,

poggonpeel and Bresmas {1978) estdmabed the rpedo of
axpoctad to oifuctive selevtion differcnidcls an 1.00 and 0.96

in tholy selection emorinent.

Ayyagari gt gl. (3980, 1983); veskatremaiah (180Z): Bama
(1983} and Thivagasvnderem {1934) 4id nol obsoove aay sionili-
cant influonce of naturael =aleciion for part rocord o075 oredud-

tion in those celosted lines,

Besyonse to solection

It in defined as the dllforanca of nean mhenotypic value
between the offspring of the selected parents and the whole of
the pasontal genezation bhofotw seloction. Aegponge to solection
depends oa {4} intensizy of solestion apoided, (11) denvee of
weritabllity of the conusrned trefit and {idl) goneration intes-

val (Dickerson, 1961).

Dlekorson (1958) suggestel that the non~additive gone
ofrocts included in {hae estisabes of genoetic parasoters might
Bbe the poscible couse for ovorwostimstion of the oxpected

TREPINSS .



Clayton gt al. (1957} postulated thob e reeliscd rogw
vonse wao palow the oupected at lover intensities of selectidn
but at hicher lotonsdties there was no @lfference Lanweon

EhOSE LW

The gonerstion mgans rensin confoundad with environnental
offosts, as such ik wad very diSfiouls to peseus the gonetie’
arl environmantal changes Soparately.  dence use of o romionw
hred coptrel was nosentlal {(Cowe gk al.. 12993, and ting ot g,‘f; .r

18591,

Mgrko (1878) hod zeported that mojor gones vews the firxot
|
o b lnfluenced by seloction follovred by the additive action

of minos genos ak the lLater stogen of sologhion prograrmid.

MLl €1967) differenciated ghort ond long term celpction,
axperinents. Jhord torm aexperiropcs wore for maviounm Zive
gencrations through wiich goietic parsretors reepe astireboed,
wrediction of responses wero choghked and fen o —mxioas £ exbos

. wenre Comnpaved s
of response in difleront booeding schenci, . LONg toth UNHOE.ie

pRGe wers O poanurdng roave d direction of dlrect wwl corzes-

1
lotod resonses .nd Bo obtaln gpogialized Linceg with ddiforens

Seleccion for eqo nuphor

Gowe @3 al. {(12599) roporxted o sdondficant racponec of
3.71 ougs per conoratden vt whon onrlranaoukal eliock wag
elirdnatsd cidh the noly of o control populstion 1S Soid CoGw

ponse drogad o 1,28 eygn poy goneration.
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¥ogeig (1963} obaerved responscs f£or part pericd solec
Lion walch ranged frem 1,97 4 G239 to 3.00 % 0.08 ougs por

cenaration.

Cowe gf gl. (1973) observesd sioniflomnt responses fIon o
selestlion ewpariment spread over 20 genorations for oug number
£o 273 deys of ago unsing Osborne’s indem in two white Lagho’mjh
stralns. Gouwe {1574} Zurther reported genctie goins of 1.1
and 1.5 aogs por gonofatlon €0 parh geary hon~housed ey prociuc:-
tion wo 275 daye of age in two strains Lrom 22 and 21 cenoram
tiong of selecgtlon, rospectively. Cowe {(1977) also gbserved
ganetio godne of 4.8, 3.7 ond 12.4 eggs in hanw~housed egy number
An 273 days of age from Sive gonerations of selegiion in threo

White Laghorn linos throagh I.,D.8. sclection.

Poggenpeel and Brasaus (1978) ropocted roalised responao
|
of 3,04 cups per genaration thvowl seven generavicns of selet-

wion for ego production to 273 Qavs of ags.

ayyagard gf al. (1980} roporied gonetic galns of 4.17, 2459,
2,30 and 1.10 ecgs por generation gespoctively in four vhite
eghorn populations which wore under sclectien for four cenerss
wiong Lor ego nuiser &0 280 davs of ago. INohapstra (1080%)
catinated cenetic gedng whloh wore 4.84, 3459, Z.99 md 2.30
aggy per genaration in th samg four populatlons and tho phongde
typie galoes in £ive vears of I.0.8. method of index melection
which oxogeded the gimatic galns ware 578, 4.54, 4.13 and

3424 2ggo regpectively per gsneration,
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Tlock (19890} roposted that tho annual rabe of progeess
due to sulactlon spoeared o bo appromimaiely 3.5 0 4.5 egun
par Gen-houdged.

fojotad {(1950) obbolined a genotle response of 061 eqgs
por generation Lyom the poptliation vhich wes under selection

for ogg numbes upho 42 weeks on I.1,8, methed of gelection.

Gowe aod Palrfull €1982) ja the lamrgest pone-commargdal
seloction oxpeviment ab Otbrswa involvine six selected and bwo
sontrol kines, dononstrated that responste o celection for ‘
gither part year hawhoused eog nuiber of paXt yoear hen-doy
rata of production coptinued coven after mony generations ol
seloction. The aunthors repovted ganetic galns oOF G, 7.5 oand
7.5 ooy At thwred strodnsg with @ mosn value of 10.8 oggs fon
honenoussd part pecord &g numoar to 275 days of age dusing the

peried from LBT1 te 1078

Liljedabl and woyde (1200} csztimgted an avaradd genetlco
rapponos of 3.57 oggs por geatration in white Loghorn populs
tion £rom four gencdations ol seloction on ogg murber w0 42

weakn of agle.

Venkat:ramaizﬁ 13232) reported nonwsigniflcmnt geneblo
responses Which wore 3,78, 2.02, 7,80 ond 1.91 oggs por nom
rarion for egg production to 280 days age in four pogulotlons,
whoress Ayyagard gt al. (1983) reported to® reoponzos in Giifge

gont linus which variod Srom 2.03 to 4.55% oggs per goneration.
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Barua {1983} reported a nop~sicnificont genctla goln of .58
egoe par goeneration for ego number to 260 days of sge in a two
year selegtion esperiment. Fohapateos b al. (1983) indicated
glonificant reallsed genetic gains vhich ronged from 2.67 o
4.44 cogs An four uvhite Leghorn populations subjosted to selgc-

tion for egg nupbsr to 40 woeks of age.

Singn ond Rumar (1983) obtcined ganotic galn of 12,44
agga {which was 74,2513 of the wredicted resjonsa) Exem tus
genorations of selection for ooy production wsko 280 days of
ara.  Thiyagosundogum et sl. {(1983) roported a non-signlficont
gonetdc gadn of 2,75 egus per gencratlon in & white Leghorn
ropulation throuwgh two generations of selecticn for ooy produte
tion upto 230 davs Of ace. vhen rosponse was updated o €8ird
salocted generption the average response was 2,40 egus per
generation wvhich wos still nonesignificant (Thivogasundayum,
1984},

zhou {1983} roported avorage increase of 3.1 eguo, whore
selegtion was basad on &gy production to 300 doys of g0«
Shang (1984} concluded thot the solection over hhras gexmmtiéma
had led o an increase in hep-houged oga produstion of 14 aggé

PEY yoar.

gorrelatad responss
The sslectien for a primary trait beiags about simultancous
changes in corralated Lrefto. The change of gengration poans

in uncelected wralis conoomitant to solection for a prireey
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trais are ostimetes of correlated responss o scvlogtion
{Palooner, 1960%. UWhdle the direckt respounse is a function of
selection intensity and heritshility of the selocted tralv, tho
correloted roppunse depends o the magnituds ol veupouse Zox
the primary tfait and the genetie correlatlien betwosn the selpo-

ted and uwnselectad tralks.

7he selogtion studies nay glve rise o chroe typos of

cozrelated rosponRnss:

a= lhon seogondary Lralts lose mormelity due bo sclection for

nanecorrelated primary trait (Mathor and Haodson, 1949).

I Whon secondsry trolts oxindbit Jdirect changes Que 0 SGLEC—
tion {or correlated primery trajt {(Schodroan ef al.. 19593

Hordsing and Feoting, 1962).

o~ dhen scoondary tfoit g a conoaomont of Dicagss, tho CuIbe-
leted gesponss would be irregular in dizxection uwhilech has boon

termed as "Cenotic Homcostasils® {Larner, 1950).

Jaao gh ad. (1932) sucgested thet tho valldity oF the para-
meter aatinatos should be checkoed throudh observing rosponscs

and gorrelated responsts,

Themy oxve £70 rensdas for toe lov predictability ond Lhe

Incongiotoney of corrziated responscsz {Dolemnos, 1983).

o) Sopsivivity of gonetio coryolavions Lo géne frequeasy Jhanges
. |
{3chren gt ol.. 966}, Tho gonetic corroelation and coyselated
DOSELAST Can chunue rapidly durdag the course of gplestion due
o selootion lteclf and randonm Srlft.
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v} Low precision of estimatos of the gonetic correlation in

the bhase population, resulting £rom laryc sampling arrors.

Ideta o Sicgal {(1966) are of tho vicw that such varia-
tions bebween pradicted and realised gorrplated responscs rdght

ho due to genotype-snvirenmantal interaction.

Coryolated sessongs Lo selection for eodg number

The Leghorn lines 414 not osdubde cnoogo. @iviiey 20 bady
|
woleht o 6y velght in First geperation of selockicn {(Suboloman

ot Bl.s 19597,

In a white Loghorn populatlon, Uorrdis {1263) owiexved chob
the egg sise declined by 3 ¢, body woicht by 270 g ond age ot
£irot o0 Ly .54 wecks during a pordod of 11 years (1940 to
1959),

Wolacaln gt al. (1964) orgexved declline of ogy eiche ond
age gt first cog as coficlatdd respomse bo scloestion for oggy
munhar. Osborpe's Index solection for part yoay gy production
led to reduction of 0.07 lbs in body weloht and 0.32 g e
wiight per generation, as correleted zosponge (Hordskoo gt al.lh

1967).

he realized genetic cofrclated responscs, per generatlon
dora, -0.06 week Sfor age ab Liwset egy, ~0.03 v for 33 weoh body
weight, -0.04 kg for 55 weell Iwdy wolghi, ond egg weloht os
wDedd ¢ and ~D.82 ¢ foxr 32 and 55 weeks of kedy waicht foy

CC N3 line {(Coaly gh al., 1968), The corvasponding values for
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R ING line weya, 0.32 veaks, «0,03 kg, 0.0 kg, «0.24 ¢,
«D.37 ¢ Teopestively conseguent on selection Lo rota of loy

from £lrst ey Lo 260 days of age.

Using Osborne's index selection for part poriod agg prde
duction, Rinney ot al. (1970) cbzerved non~sirmifieant docline
of age ot Lirst egy and slgndficant reductlon of body walght |
and egy weight. The average rosliszed ¢gorrolated rasponses pex
generation ware -0.68 wesks for age at first e4g, ~0.58 oz fow
18 weask body woighk, 0.33 = 1/16 oz for 30 wook eoy welaht em‘i
2.42 per eent for vako of lay foon £irst epy to and wf recording

(Oskornn, 1976).

roggenpoel and Erasmus {1978} repovied 2,12 days desling

|
in age abt first ogg arxd 0,79 ¢ in egg wolght as corgeloted x'es‘x-
ponse pey generation to solecticn for egy production to 275 deTy

of age.

Ayyagazd gt al. (1980) oboerved decline in age ab first
acyg and egg welght wirdlch ranged from 1.9% to 3,27 days and O.ie
to 1.2 g por genoratlon concomitant co gelection for gy nurber
to 280 doye of age. Liljedabl ond Weyde {1980a,b) noticed
decline in age at first cgo mnd oy wolght conconitant o HOLot-

tion on part poxicd ocg production.

rositive correlated réspongosz in ogg weights (1.8 g and
1.6 g) were reported by Pairfull and Gowo (1980} due o tolecw
tion for ogy munbar both in hen-day and hoenehoased selocted liilaes,
vherens age ot fivst egy (0.9 and 2.8 doys) end 385 dayo body
wolght (108 and 130 g wore roduced,
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Kolstad (1960) obtained irprovenont of 2,34 in rate of lay,
but signiflcont reduction of age at first egy (4.2 days), em‘d
ory voldghe {(0.29 g) por generabion ag eorvolabed rogponnes ailue
to sslectlion for egg produceion. Brab and Dov (2981) roportod
decline of 074 dayn For age at first egr, 36 ¢ for 40 ucok ‘
body welght and very low dzcling in 20 week idy wel(ht per
generation concomitant to selection for 289 days epg productlion
in Pb-1 iing, But In Pbe2 Line, abovo traits hod showm inprovew

mant besides ilmproverent in livability,

Venkatrzamaioh (1082) ncticod correlated response in ecy
wolght {=0.587 o +0.38 ¢), age ac sexaal peturicy {(«2.08 to
w4437 doysls 20 woek hody waight (~2.63 $0 24,64 ) and 40 week
body welght (=2.15 ko 22.31 g) in four lincs due to salewstion
for 280 days part production for two gonorations. Althouch
thosg vare mostly nop-cignificent, there wore gimilarity betweon

roalized and predicted corralatoed regponssie

3amua (1943} ostodned sigdficent reduceion in age at
first ogn, egg weight but no dafindte tremd for mature body
welphts durdng two gencraetlons of soloction for agg production
o 260 days of ago. Reslised and predicted corzolated rosponses

ware comparablo.

Mohapatxa gh al. (1983) roporied results of cight enera-
tions of seleactlion for egg sroduction to 40 weeks of age. Tné
corseloted responses avaragad ovor all he fouy Linog, were

=054 ¢ for aar wolght, -3.44 doys for age at semuel raturity,
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1642 g £or 20 week hody walght snd «£,35 g Zor 40 woek body
wveldght. Vurgher there was clost sgresyant betweon predicked

and realised correlated recponscs.

Singh and Xumar (1983) through two generctions of soloo~
tlon for part rocord cgg prodection observed dacline of age at
first oug (6.30 4), egy welant {1.92 ¢) and 40 weck “ody wolght

{102.60 o) buh rabe of lay was dnereased (6,204%).

Zhou (1283) roported decline of eyn woldaht by o5g gromn
per ceneration as correlated regponse to selection for ogy pro-
Auotion to 300 Rays of age. Rodlo 2t gl. {1933} observal decline
of age ab First ogy by 9,17 days and egy velght by 0.81 ¢ por
genceration through selection for egg producsion to 200 days of
agte

Thivagastundarum (1544} reported reductien of age at £irsk
aag (=041 @), egy weight («0.41 g), 20 week body woight |
{~B.25 g and 40 weex body vwelaht {-25,04 g} in ogg number line
ag correlated response to solection Zor egg productlon to 280
dave of age. But the cordogpending valucs Wers 0.35 o, «0.06 ¢,
2,84 g, ~3.05 g fn ey mooyg line and «0.13 d; 06531 g, »15.00 o,

42422 G, In efflciency iadex line.s

Effogtiva population sige and rake of inbroeddng

The most simple way of dealing with ooy pirtlioular Joviaw
tion from the ddeallised breeding straoture is 0 eonsider the

effective numper of breeding individuals which is knewm as
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sffective population sige, Ne. This ia the nurbor of indivd
duals Bhabt give rise to toe caleulated sampling varlanco oxr

rate of fnbrecding (Falconer, 1%960).

Loracr and Haszol {1947) postulated that the forcos causing
genetic alterstion in bilological populsbions &re selection,
mabastion, rigration and genetie Arift. The inbreeding aocfﬁ‘-
alont vould dndicate tho level of anpootod dotesiopatlion oF the
tralt duo W gelc secregstlon and Jampling Detwecn gonerobions
wnerae tne offevtive population sire do findia.

The offective nunber of sires and dama (Um and NE) was
defined as the mmboer of who ppocenices gurvive to brooding age
and aaloulated Ly the fommla

4 R NE
e = Ty omg

3 (unight, 2240)

2

he ddfference between garents in reprotuctive aldiity
would decreasse the cffegtive gopalaticn size vheress doldiverato
balancing of offspving mor sordnt would incrensc gffeotive
population ging., Houvevor, i¢ should be assuned Lhat cagh poront
had aqual chanes o contrlinate foF the noxed gonerabion Hut ot
necesearily ogual nurbay of offoordng. The forrwla uoed Zow ‘
measuring rate of inbooo®Mnn {expected dngrease in Iabreoding

confficiant) in random mating populatdon:

@ s h "
Ay = T * R (Uright, 19313
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stephenson gL pl. {1953} reported that overy 1 iwarcase
in frlrecdsng would rellect as 0.3 . Jopression i pargesoar oo
produetion.

Cuws el al. (19890} deserived the Jorrala for agli—uting
effcelve poralation olze hen unegaal contrioutlon ol profonics
woro observod, by consadering tue variaaoo of {famly Jing.

Mondokag b ab. (1987} sasqgesiel that 12 por gent reobe of
Inheeooding ey eonorstion snould bave @ffechive xdhoer ol 0Eeuts
as du. Turtler 10 por scat iraovense in inhzoecllng upald allcot
20 1l oody velail, 0.6 o in oo el and 2.3 nor et L1 gy
production duc wo intweoding coprension,

Rrzagord gh ple (1920) estlanced oo oL.0chlve pooilocion

oo ol thedr emmwrlrrrtal sglooted ord oohirol wo alatlonc

b

milch ranged £rom 11d to 1820 end ene cumeaslve iabEoodiac varied

Lo l.ed Lo 1,71 ror ot

Vords o, and tlaxdi~on (19801 orrarved 1ng cualugu of lnhreed-
ang depresaion and hotursl selection in the course of ocolontion.
P guibo*s orined chat 8 line consitdng of ciche oirxes »d 3iz
to ofgid Mame per wir. (Beein) wovid regalre orosfogrt . © 4
shandard devi.oidlon in selogtion difforentlal for hich oo produc-
tiom trdll. oo noutralise the inbrecd.ng Aenression offoctz.  Dual
when He=250, the effact on Inbrosiding would pe negllalble aad

chat wonld oo wroporiioral o "o,

Botwer, gt ple (1901} could not asuloe mcl inLicoding

dogroosion on .0 oh oavrunl oocurit and tne oagniiudo of
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1
inbresding depression was aimliar, for sclected as woll as for
control lines.

|
Thivagasundarun (1984) celeulated the offsctive populatloa
slze wsing the mekhod of Wright (1940) and Gowe gt al. (1959L7.
The cffective population size wes 154.32 ond 347.80 in ecy

numbar Line and the rote of Inkbresding was 1.37 in both mothods.

As such the indhrecding depression oa vardsus troeits won carod-

dercd to ke nob dnmportant.
Reoplived horltabilic

Ayyegard et pl. {(1980) reported realized heritabiliclos
for pare record sgg prodiuction in four white Laghomn lines wr{ich
Were 0,356, 0,253, 0.254 and 0.118 and the worrespoading poolod
ootimaten ovor generations from sire component of vardangoe wevc

0331, 0.104, 0.127 and 0.187, reospectively.

venkatraraliah (1982) calenlatod the realized heritabdlicy
£or part rocord egg numbor dn four stralms from two goenerations

of selection 86 0.32, 0420, 0.11 and 0,19,

Barua {1963} obtalned realized horitability and pooled h?ri-
tabllity £rom sire component of varlance for egg production 1o
260 days of age which wore clese to each other {0.409 £ 0.077
and C.40). But Thivacasundarun ot al. (1723} roported reslisod
norftanilicvy o bo 0.29 {or ogy nuiber uptd 40 weeks of ago.
Farther Thiyagasundaras (1904} obtained similor mamitude of
realized heritabdlity (D.21) ‘or egy nusber line through three

gencrations of solaction,
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MATLRINLG AL'D LITHOMS

Histony 24 the emperimontal ~emulotdons

Deta ubilized an Lhds otudy pertaln wo @ sinole oo
white Ladhorn strains, I'™7 and ITop, vhich have Doon raintoaloes
az cloced flocke with salectlon 0¥ gy auistn oa vt vrlopd
clpee 1077 wnder il Indla Comorcinatad Besoarah Projosi w.
Poultsy Joovting, hecala scriculsaral Unadernity, Mondabpwy,
3ot Lo poculiations walte recelved froa Atl Indfa Cr-addgacod
Negearsh Projoct, fRajeadra NHagar, Hyacrabtal, AP, 1 tho year,
176, Data porkdadndng wo €ho enonodoe Lrelto generated in Live
consaoutive genesibions (1973-070 Lo 1983=04) were undlilzoed Jor
this investigation. Since thon, noralations were ulr r scloctlon
and khe flve reneroblas uwere fasionated ao Gy s

Gye The detcils sbout mwner of slres gl dons used to DorId. ulc

5;‘-.15 :}jg (3». &3;11’;1
e wd

progenion measurod in cach generaidlon of Loth tho strolns ars

prascentod in Taole 33,

Criverion of geleclion

o ghndoss hatcood dardag 1979-00 hacvonlag scaszmn conotl-
tatal tho foundat.on ntock {Lase gencration) in Lhe wroseont
ouporirent.  The node of oalootion var o govbined oolestion In
walaoh indlviduals vers selected oa tho bosic of an Indoas whict
took inlo congideration individual's rroiwction aad 1€'s sirvo
avl Ao Fanday avoraces for pullote {(laciusive o 23cd) but oaly

sivae and dam {amily averagod £o7 cockOrels, it appror oinue
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welghts asolgned to cach of cthe compononts (Ogborna, 15575,b).
|
fhe indices uged for selection of pullets and gockerels vmere as

|
Follous:

70 = (BB} + by (FeD) & hy(f~F)

167 = (FyrP) + Dy(F -5}

wheve,

r o individual performsnee for tha selected wraln

T 1s the population mosn

P, 18 dom fanily mean 6 which tho individual belongs
Fg iz sire Eamdly meen to which the individual mlomg!r.;
bz and by are waichtding factors of dom and ol '
fardly means respectively.

Tollowing che griterdon of selection, individuals of both
soxes with high indox soores wore selached and mated intorse Lo
genarate the subsoguont generations. Within strain and yenerss-
tion ¢ho rating was rondom with the rastrictions thsb noe full!
or nolf-sidb motings woro nermitbod to hold inbreeding to a

mindoum,

Hatohdns and Desnscoanent

The enpevimentel chicks of both strelns wore hatched Dot
ween January-farch, in three to six hetchws in all the genorae
tions with sn intorvel of ton daye botveon tWo eonscgoutivo

hatahes. The matings wore azranged in siogle sire nroeding
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l
peng. The oggs ware jdentified both for sire and dom through

daily trapnesting,.

as far as possible standard method of foeding end manag;‘e»
monk vag followed in cach of ithe gonerations. Haotcohing egc_}sl
wors collected, paxiigrosd and stoxed, folloving reponmonded
progedures. Chichs wvore vonoved from the hateher on 22nd day
of the incubation and wore wing binded to ldentify chelr podi-
areo bowh by sire and dom. Chicks of Loth the strains vere
brocded under iafys red light on floor, The goxes vere aepan"ate:}
at day old stoye ivsell ol rasred soparately. All the avallable
femalas and aply ouo males per dun wore saved to Lpose zelod.-
tdon, Tho sullots ware transfecred vo inddvidual loying coages

ok 10 weoks ol age.

The chicks wore voceinated with @DD vaceine against Raailhes
disease immediasely afber hatch. Dubkdng and debdeaking wore |
aloo dope on the f£irst doy. Towl poxm vaccinatlon was dono »ob-
waon G- weoks of age and A8 vaoadnehion at B=10 wauks of age.

» booszer dose of RO vagodno vas givea as 18 wecks of agt. The
foeding and nanagemental condiclons vore topt ideatlcal for bﬁ‘m
gtrains witnin generstion. Tho dMeds ero fed standasd sharter
ratlon during O-8 wacks, orower rabtion during D-i8 wecks and
layer ration thereafter. Standard devorming proceduros wWore

carried out duyring growing poeriod,


mailto:ia@afcifi.ed

Mraive Moasuved

a} Boo productions  Iog oreduction uvas measured o8 mambor of

Ih

aggs laild by each pullet uowo 700 Qays ¢

T

n) nody welghts:  The body wvelight both ab 20 cnd 4U v o (&

age were rEacured to the nearest 10 g aoounoey.

@) Age ab sexval ratardoy:  The age in doye vhon oot oo e

laid without aivy congiferation Z.7 pemadr .ate of 7Y 17 . Tc-
tlog.

AY g Tl Mies The oVRLEQR SR oo Do Loasecubdve oyt
ladAd oos wo 3010 wam%s ol agt A LN M0a.LeSh oG (T

SOTULDT

da B 5o gugtacbloll asiyol 3 oo eorrled ol o

DO SN YYD g e TG 7 7 wOTOR T e L aa@ ERL DL wian

Cogcc L fox hatods of€oonn

Since th.e crmacsivalal wreg wmdes sroge okteadned i1 oo
Lazn ond Adloh, Lue Jhka vere cormeound for habdl onldsla oy
ituing leot ccuare conskaats Glsrver, 23662 - lindn sloadae

QE DG ek W21 5.

Tia rodel w3ad “or corcact.wn of hoton € foctu oo o8
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a4 = U+ hi + et}

Whoee,

¥ij = observation of the trait on the jm ixd of the
1™ nawen

W = overall populatien <eoun
nt = effect of 17" hatch
elj = rapdom oxror normally and Independontly a.f_strikmhéa

"
with mean gere and varisnce 6°a

HMean and standard orrors

Tha moan, standacd errcer end eoefflciont of variation for

cach tralt weros oalculated as £ollougs

SeB. =y 32‘/;3

LoV {E® mmbn 2 10D

bl

where,
¥ = rean
Ty = obsmryation of u £ralt on &8 individual

n = nuder of individuyals reasured

8% = yariance = EX?_ - {zxi)g
i)

Timl
% = Ttandoxd doviation
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Batination of heritabliity

Tre dats gonorated by single progeny per davr and aincle |
dan'y progony por olre were onitted from the anslysis. lopi-
tabdliitics wore celoulated within cach gonoration for osch otwals
using varisnde componant anolyeis. IDne £0 uncqual subolasg |
munbora thie method as described by Ring ond Uenderson (19543)

wan Beod.

The lincay statistical model used for the oatimstion of

heritability was o8 Sollowss

Tijk =1+ 84 4+ AL} » eijk

where,

vii, is the roasurenant of & tralt on £ progeny of
jth dan maked o it‘h slre.

o ls the overall mean of the population

th

84, 48 effect of tha 177 sire

aij, iz affect of J dam mated wo the %P stre

odik, ls the randonm cnvironaontal and ¢enctic dsviations

attrimuted to individnals.

Phe analysis of vardarnce tablo used for ostimation of

heritabllicy is as follows:



anhlysia of variance

&

Boures of vaclation du £, 1,8, I, P,

2
Detuoasn sdigs Sl 38 &58 @w % }:2{‘313 e 3135“’s
Hetaon damg within - com - pes 0 72
53.?563{3 3 »;\';53 3 WI! [5-26 Y i i‘;‘,ilg D
Bebween progenies, o
withds dams within by P » 53»:‘u f‘tﬂw €%

elves

where,;
& o
¥ o
fae =
6% =
&

)
A7E -

55, =T ZEX
W P

w o 1
3 3

wotal numbern
cotal o
total nunber

SUrer CORpONENE

of alvos
of damns

of progtey

= dam corponent of verdance

sirve componont of varlance

Y‘O‘I.'
les
il -2 gt
£ ni,
tin ~3% 2 ng.,
4 indj
z &

of vardosnes
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1 z i J
¥ e e -
‘2 e T I
s &
g: ﬂgt
E{s = ) s e B sy
B Fo s
"y e,
6‘1 = nﬁw
. ?«?:}n - é"iﬁv’
“1‘3 4 }F -
1
cimeu X, # 2
2
A8 o s LB
o = Mgy - NS ) {us B
Ry

égp = 45 + & 1 Gow

The hevdtahilicios were compubed Svoem sire, dan ead sire

plus dam components of varisnge us {eliows:

2 48
R R N
2 oa ot &
s« 6% » 6%
4
W2 . 267 « g
SRy

6% + 6% + 6%

The gtandard eryor <or heritability wes geloulated as

oar Dickerson (1960).
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. 4 .‘%” [ 3 Q‘ﬁ Yi e :l
3.E, of S = x‘i DS Tha ewi)
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) 2[v(5%5) + V(&D) + 2 Covle, &)
2o, of WY ‘ . -
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whera,
i b d
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‘:j{é"ﬁ} ¥ STV SUG N f»m-—w]
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i
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=5 ¥z
wfo - der B, T
Kl ﬁ"s 3’3*(“&
)
Eﬁr} 2 15
2 Cowlé, €)= 2.2 \:V%ggy} = g ]
Ty E2{nee =)

paoled astdmaves of herttobllities ware ootadned by
welohting cach astimate hy the invornse of the sguore of thedr
roepective standard errors, folicuwing the method of Infleld

gx gl. (1966}.

Estdaation of coreelstions

The geugcle ard prenotypde correlatdcns between the traits

ware ostinated from vardanco and owwarionce ¢orpouent analysis



ag por Becker (1964). Vardanoe component enslysls was the gane
ag ysed in the astlmetos of heribabiliey. Covarianced components

vere ostinated {ror the follouwing analysis of covariance table.

analysis of covarionce

50‘;!1?&@ Of C’E-f( Socb?e flatles Bafial WP
variation

o ey g rF bl
fetwesn slres Ge3 ad s g o 5 t;:ov‘ i *nf,-DVD S “ac‘t“’s
Batugen dans D= SC2y, 28, Cov, & L Covy,

within alves

Betwoca progenies .
wichin durs Nee =D SCP R Cov,
within sizas

WHOrG,
S[:!g . z :'{ioo Yi!- - X:t.a ?Qii
8 iny Tlea
L]

= v by h's

SC?D =z Z ijn iju T Thas e
i3 5 i
13 2,

X and ¥ are the two trodits whoso oaprelation is to ba
setimated, Kl' Kz and ?’:3 wore Log sone ag used for the eghir

tion of varionge gomponents.
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Conr, = NP

W W
ngn - MCPB-}-WY
%
3
PO S0P - 208 (MOP 0D )
5:0!?8 . <] W mj{z n o

%3
Tho genetic correlations betuveon traits X and ¥ were then

egtimated az folluows {(Docker, 1964},

a) Prom zire component of varianee and covarlance

Cov  (x¥)}
J &5y &5y

b} From dam component 0f varisnse and covariance

L4

Yo (a)

Cov, (XX}

A e R R N AR Y
oty = SRS

nx) 6nin)

¢} From sire plus dam conponont of variance and covarianos

<
GWS * WD

P = -
G{a+D) \/7[-6281){) N 62’!13{}{-}][&23(?} - GZDfY)]

The skandsrd crror of genetic corrolation was estlmatod

as per Ropertaon {1959).

G \/”-‘9-:--

1-x, z Z
Sells OF I % B /:;ozz.h (%) 8,5.0°(%)

nE) BOY)
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The phenotypie correlations wore caloulated as dotalled

below (Beclkar, 19643,

1
<

4 o £ S
. _ (’:avw 4 Lcwg 3 Ci@vn
‘E) iy

JERatie6s 6otV 6%un) 6t intyy |
The standard error of phonpbveds correlations vas aalaus
iloted peonnding to Goulden (1942). The formula used fox cstle

mation of ST of Ly iz s £ollova,.

S0, of T leg™m
b+ 4

The epvironmental corralation was eshbinmatod oillizing Lo

following formula sugeested by bBeokey (10684).

o~ - 1
wovw } & i.«e.rﬁ

Z a2 ) q
(=) \/éwﬂezéaﬁ féwywzéé:y

e

Selection differantial

Tha average superiovicy of the salocted parents ovor ihe
popalation mean £rom vwhich they have heen selogted ls Hnown aiza
the selection diffoventicl. 1T¢ i3 the moom phenotyple valuo of
tne individuals celected as parants sxprensed as dovintlon from
population measn (Paleaner, 1960} and is dogignated as e:«:pezatgé
selection differentisl. The effcctive selectieon differential
was ¢aloulaobed by weighting exch parsst by the mesbor of progeny

it gontributed to the next genoration.
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i
The racio of sffactive te expected selection difforontisi
uas estimated to evalusite the aifect ofi natural selection

guring tho courase of aptificial selection {(PMalduner, 1960).

The intensity of selection {4) was celculated o per

Poleoner (19603) 4in the following way:

Dffactive ssloction diffarontiel

Phenotypic standard deviation of
the &rait

&g ive latlon size and rate of inbreeding
The effoctive nunber of individuals {¥e) in cach parental
generstion for the selected group was caloulated pa per Wright

{1540) using the following formulaz

4 Im
4 HE

jivicd

vhere, Mm is the nunber of rale parents

HE is the noeber of female parents

uright {1840} suggested the forrmla for calouletion ol
céfective populazlon sizes assundng eguality of vaviance armong
the parcopte for the rucier of progony conbribuked, But in resl
sltuations, zetn parent contributes different numbky of pzogvz;ny,
as guch the varlance in family slze may not be samo. Cowe gt al.
(1959b) suguested a madificd fommila for caloulatling eﬁfectivle
population size by welghting the nusber of male and fenale

parents with thedr respective variance in family sipe.
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e sMea dFe
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Ng

vhere,
f, is the average munber of progeny per oize
éi i3 the vacianca in nunber of poogonies noc oize
Eﬁ ig the gverage numbor of progenies poer dam

é:ﬁ is the variance in nuvber of progonics per dam

The increase in inbreading coefficient parl generation was
zalaulatel using she fomla of xdigok (19317 winlch 4z as

followse

AP = i . 1 . tmaNE
3 mm 8 ug 8 Rouf

whers,
Hm ic the number of male parents wiilch had progenies

surviving upto 280 Aays of age,
NE iz the nweier of fomale parents which had progenies
surviving untn 280 days of ages
Dizpet Resoonse to sslection
Phenotyplc rasronses per gueration for the sclocted trait

vere gstimsted by regressing genscastion méan on generation number.,
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Regression (b} of ¥ on X ist

THE ~ TR EX
By = - =
sxq@ o cEny?
B

whore,

¥

i1

Phopotypic generation mean

a

Generation munbor

fumber of generation

#

The standard ervos of the regyresoion ocefffclent was o -

culated using the following fLoxmula (Snadecor and Cochran, 15:157).

G e ER T,
I 4]

SE(b)e=

(n=2) [zx2 - S-—Efiﬁj

Regrassion coefficients were tested for atatistical sigmi-

f£icance using ‘&’ test.

o= 75?‘%'5“ with {(n-2} degree of fxecdion, wherg there wane

nt palys of choervations.,

Expected genstic dalns

Since no conbeol populaticn wag wainteined, it 1s aot
poseiblo to gopargbe the gonetic gains firom the total gains,
as genetic and environmoentsl effects romalin confounded. How
aver as on exergise the expected gonetis goins wore coaputed
and compared with the realized gadnes under the asgaumption that
ey = P,



The average expected genalic gadn through four gencpations
of T.D.3. index selection was calcalated using the ﬁoll@wingi

formula (Klnney gt gles 19700,

g g Ty

2 - HE T
C’}?ﬁ 302 £ (1({"4' Ig} Tg \ - RE, E"‘G
2 lags To R
"
s
RO Pl
apemng-mauruusund TG IO
(I + 3) * J
WhELE ,
Rlpg Prg = by {o-1) , &) (nr2)®
9
. E 20 2-0°) snafa+(nm2)n?]
1
(541} [ n(a+a)+2] 15

asan [ 4+ [at1eam2] B° ] J

py
P o (awl) (gl (835" B
Ry PR{'* r [ 5
2 [ L getmemin {4+ [ n(6+1)~3] hd
Uhdle using the above fowmula, tho values of By d, 8. .iC(, and
19 were Teplaced with the values of T 9, 5, I ana 7{2, over

ganorations,

whore, Bo= GVErage number of orogeny

o

e gysrach numnbor of dons

B = average punbot of sives
74 e average selection intensity of male parents

1’2 =~ average selection intensity of ferisle paz’em::l?z
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and poolad horitablility estimatos fzom sire componont of

variance wag ugsed for such estimations.

Bapbcted drifs vorisnce and serpling error of mecsurersnt

Drife vardance and messursxent orrolo ave the major cami:ca
of agyrmetry response in a gelection axporissnt snd wers osti-
nated from informotion on population paXametors as por HALL
(1871, 1972a,0,2,3} «

2 2
1) Drifc variance (6%m = *%u 42

2
13) Sampling error measuwrement (6)26) = —--«—-(l;h ) 5/2
vhere,
h? = horitabllity of tralt selected.
éﬁ = phenotypis variance ©f the trole
e ¢ gffective population sipe

¥ = pize of tested population per gencration

Tha ratio of égnfefze was alge approxirately ostimated by
/e and was used as & relstive egtlmate of the importoncc of
eichor drift or sampling error dn the course of sclegtion

setudies (Yordskog gb alk., 1974).

Correlated Donponss

The realized corraiasted response {(phenotypic) per genoras-
tion in unsolected tralts wag derdved by regressing respeccive
goneration mean on geasration munber and thoelyr standexd eoror,

|
in the same way as detaziled under direct responss.
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The oxpacted gonotic rosponse @y generation in unscleated
tralts wos calouiated as per Wioncy et al. (1970), However
thio may be considercd as an exercise slace it was nok possi‘t‘ale
4o conpare them dug to laok of conbyol population.

O

K PY )

AgY¥ = h,h, r
s‘zc@m

AGY = axpocted gorrelated pesponse in tralit ¥

T, = square xoot of heritabllity of tralt X {selected
trait)

Ty, = sguare root of horitability of tredt ¥
(ungelected broit)

x

. ® oonatie sorcelation betuesn X and ¥
pied

i, = solection intensity of kyait X

6;,2 = phonotypic standerd deviogion of tyatt Y.

Pooled parengter astigates of five generstions derived

from sire component of variance wore uaed for g, hy and ¥ -

&

Averege selection intensity of role and femalae parents over four
selocted genesrations and the average phenotyplo standard devia-
tion over four solected genovations wero used Soy 1, and Sy
regpaatively.
¥, = euxpocted xelstive oselectlon officieney in malag by
using ogborpe's selootion index over mass selection
Kz = enpogted velative oolestion ofliclengy in fenales lwy

uaing dslorme's selection index over mass salechion,



The values of ky and Ky viExe ealculated ag followas

@
23{2-57) 4nd[aetn~230" | 4sdn [é-f- [ at1sa)-2] n’]

T i
%, =1 { {n=1} (213 (o232 fe-1) [ntladd+z] -]'j
% -

2 2

y hp[n [ (=1} te-1) (ar}? ]J;};

FERS  Eu
T L ae(n-zine s(4+ [n{a+1)-2] %)
£, 4, B wore used for n, @ and & for pooled estimotions.
Standardlzed Resvonscs

In order o abserve the effont of selection, for both zz-‘xe

strains in a sore meaningful pamner, the responscs obtalaed in

cach strain wore standardizod for selection intensity and

axpressed Ao sbandard deviavlion mlts.

The results, thus obtained as reoponse in standard devige-
tion uniis por wnlt selection ddlforential isposed were gorpared
for chalr magitude.

Reslized herdtabilley
Realized heritakdlity was obtained as regression of res
ponse on cumalated soluction differontial for the selected

tralt {Talconcr, 1860}«

Standard esror of realized heritpbility ssiimstos wore
derivad as per the forrala descrioed by Bill (1972a,b). Cinge
the error variance dus to regression estirption 1o hlased ﬂcw;‘;-
vards, a torm inoludiag the nunbor of gencvabions ond drii.

variancs estimate were added to this as folloug:
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23+ &) 62

v = U +
{be) ) © 5w ()

vhera,

the) = Variance of realiged heritaldlity

g w0 o3 (5-E) (2B
{bhe) —
(8=13} Z(3;~5)"

B = muwmer ol generstions
6% = sgtlmata of drift varisnce
8y 5 = selection difforential in csch generatdon ang

raan S.0. rospostively.

Hgs T = perforvancs la eac™ genpration and mean porfor-

manee over gencrptlons resnoctively.
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OESULTS D DISQUSSIeN

Harch ¢ifgcts og econonia traits

The experinental populaticas of both thoe styains were
senerated through thvee vo six consecutive hatoheg in all x;m
Ciye gemerakions under study and ten days Interval batween
hatehes was oystemotically madntalned throughout the oxpenie
mental period, Further ¢hxy nuabor of progenies in cach hotceh
ware unegqualy The doata wore therefore corroctaed for hwmtch
effects by using least sguarc tochrdous {Harvey, 1966%. T&q
analyeis of variance wans gorried cut on an inkrastreinegenogas-
tion bLagis. Tho hatoh means along with srands®d errors snd
soafflciont of vardotion for different trolts of INH and Iwp
aze ohown in Tablos 12, 13 and the meen sguares from anglysis

of warisnos In Tablos 14, 15.

Hatich eEfects woers obhserved £o be significant in rmast
ingtances (Tables 14, 18). In astrale IW £ho ¢ralts £or which
hatoh offects verd not f{ouwnd 0 bo significant wers age at
£ivst egls 40 wek body walght aud ogg mxther in Hyd éﬁmwc@zq
boly welght and ong weldght in *{‘32 and ogy meweer dn S, generas
tions. For straln TP, tralis such as 40 weshk body welight,
apg vodeht in i‘ﬁ and 20 woeek body walght In 53 generations wore

not affected by date of hatcoh.

There arg sgveral repocts in the litevsture which suggapt

that production tralts are affected by date of hateh in chickon



Table 12.

Hatchwise mean %

58 and .V, of various traits ovoer gonorations Isn DAY straln

Ganera-

Hatoh 0. of HEAY & S.B. {CuVa)
+idn o, SHEer-
Code vations ASH 203 wk EQ 40 vk o7 Bog Yo Tog W
{1} {2) {3} €4} {5) {8} 7 {83
8, 3 154 L7731 = 1.30 1178.30 4 10.314 1591.36 z 16.17 57.5% & 1.27 50.92 & D.33
(%12} 121G.72) (12.51) {26.55) (8.03)
2 180 I74.32 2 1440 11D1,3% 4 5.69  1875.83 i 13,48 38,26 £ 1.43 51.31 £ 0.25
(10. 13 {10.937) {11473 {32483) {6.41)
3 2063 176,75 3 1.99 1I68.67 = 9.56  1620.00 & 11.23 B1.20 £ 1,31 52.63 3 0.23
(10.%3) {117a5) 9,088} {30.47) (6.35}
4 &7 1230.58 £ 2,76 H091.42 4 13.07 1618.15 ¢ ;1.?67 55.38 & 3,00 E3.08 3 0.49
(D71} {3.18) {3719} {35.55) 16.36)
8y b1 i1 164 m & 3.7  109%.01 X 15,76 1362425 3 Qu53 72.83 2 1.35 51.33 & 0,34
2 215 B7 4 V59 1103.40 + B.45  1383.95 & 8.91 75.62 4 1.37 S51.40 % 0.23
{5.43) el&)n“&) 0‘35} 635-55} » )
3 2083 I59.68 4 0.59 3247.00 & 7,18 1400.87 3 10,80 8317 & 1.03 51.81 3 0.23
{619} {9.68) {313.07) (21571) {7.3%)
4 169 181.20 4 0.66 110%5.41 3 10,42 1281.60 & D.38  78.70 1 2.47 50.95 & 0.2%
{529} {11742y {s.a&) {4003 (6.33)
g 211 160,13 2 0.5 1308.00 4 T.3%  LAVT.UG 4 6.6 TS.94 2 1.34 51.60 + .23
{(£.90) {8.8&) (6.79} {21,594} {5.5%)
& 253 162,27 4 0.50 1153.87 % 6.51  1429.72 3 V.06 05.20 4 1.206 51,95 ¢ 0.18
(2.86) (g.58) {7.80} {30767 (".6"’)
foontd. )

23]



A

7

1 3 & 5 6 8
8, 347 155.19 £ 0.55 1207.72 & 5.70 1518.88 x 8.156  92.10 & 2.7 51.11 + §.28
(5.56) {83.18) (9,05} {56, 50) {g.06}
439 159,12 £ 0,54 1207.63 3+ 4.48 1515.,10 & 7.79  81.45 1 0,89 50.55 ¥ 0.19
{7.04) {7.77} {1078} (23, 36) {7.98)
326 162,05 % 0.65 1161.87 % 4,25 wﬁ},% + 8.50 81,22 & 0,95 31,22 % 0.19
186  161.14 # 0065 1136.34 2 5.72 1@9@.@3 s 5,69 zg?.va % 0,98 5U.87 & 0.21
(5.@;7) 56 a7 {a.%) (13.23} [5.75)
8. 366  168.81 4 0.40 1093.99 + s.as 1552,73 4+ B.81 85,78 & 0.78 51.24 + 0.16
(6,76) (10, 393 {10,85) {17.45) {5.24)
400 165.49 + 0.58 1094.18 & 5.44 1461.73 & 7.22  88.11 & 0.80 50.95 i 0.13
{7771 {11.01) {19.9%) (25,31} {5.61)
415 161,56 & 0.58 1125.92 & 7.35 1418.07 + 6.28  B86.79 £ 0.83 42,70 % 0.14
(?.35} (13.11) m.sa } {19,50} (5.68)
8, 409 158,63 4 061 1307.70 & 4.61 1547.29 4 6.29 94,58 & 0.77 51.62 1 0.4
{5, 28) {7.14} {8.23) {16,45) (5,429
537 158.25 2 0.42 1352.54 4 4.90 1492.80 £ 6,09  90.44 £ 0.84 51,26 i 0.14
(6.08) {3.29) {(9.18) {21502} {507}
440 151,39 & 0460 1365.23 * 5.73 1481,80 & 6,24  06.59 1 0.89 50.27 % D.15
{8.27) (8,50} (3.83) {19, 39} (G203}

Voluws =29

Po.th-vA.c S5 oore

Qv

Y

66



Table 13.

Hatolwise Maan r 58 and C.V. of various trails over gopexohlons in IHWP strain

Goners- Hobch Wo. of Hean p 5.8. (V)
tien o GhSOr-
code vation ng* 30 uk o &0 Wi & Bog Uo, g we
(1) (2) (3 {4 {5} {6} (‘7) {8
Sy 1 313 17027 2 3 66 1i90.99 & 6.68 1795.65 & m.?a% 74,10 4 D.O2 51,73 £ 0.18
{6.58 {2.83) (11.18) {12.75) 16.28}
2 68 187.03 4 2,70 1117.30 r 11.60 1669.12 & 24.07  $8.88 2 2,21 51.29 & 0.3
(13.93) {54 5GY (11.80) ¢30.59) {6.10)
3 47 176401 & 2,60 1181.01 1 49,91 1669,13 & 33.,3@ 55.17 £ 3.04 B2.37 & Q.40
‘3.01.0?; {11.55} (12,3 (31.53) (6.51)
5, i i0t 152,85 = 0.64 1I07.09 4 9,52 I407.BL & 11,20  20.87 2 2.12 51.67 x 0.26
£5.98} (10,28 f11.00) {17,057 {6,836}
2 161 153,38 4 0.74 133742 & 8.61 1435.20 & 10.23 02,99 & 1.43 52,00 % 0,25
I (8.18) {9.054} (20,71} (6.31}
3 110 155.93 4 0.99 1287,.14 4 12,70 140B.91 4 21.90  86,39,2 1,48 S0.92 & 0.32
{6,041 (10,42) {8,.8 {&V.ESE {6.54)
4 131 153.33 £ 0,92 1304.50 + 10,82 1292.51 4 17.13 B350 £ 1.73 5%.30 & 0.28
{GaB7) {9.55) (13.3%) {23.72} (8.723)
5 229 156,00 & 0.61 1265.83 & 7.72 1469.78 & 11.47  79.43 & 1.35 51.0% & 0.21
{5.E0) {2.2%) {(11.51 {23.72) (6,20}
G 88 156.77 = 1.09 1177.27 & 11.51 1379.55 + 15,24  66.85 & 2,10 52.39 & 0.34
{6,535} (2.1%) (10.37) {29.30) ta, T4}
(Cautﬁv)

oot



3 %

1 4 5 & 7 3
& ts.m} (9,22} ma.m) (1@.,;7} {6, 95%
2 423 154.62 3 0,45  12490.27 £ 4.26 1710490 5 19,60 82.08 & 0.97 51.5% % 0.19
{5,594} (7.01) {23.56) {24.39) {7.65)
3 402 157.78 4 0.47 1186.32 3+ 4.5% 1554.45 & 8,83 £2.08 £ 0,87 52,75 x 8.19
{5.03) (7.1 {11.79) {20.75} £7.39)
4 178 165.57 _»5 .13 13158.92 4 S.02 1593.00 & 11.85 B.054 2 1.49 51.85 3 0.28
(5,48) {6,755 (9.75) {24.52) (6,71
3,} k3 05 167,21 'f’ 53.5; IVFIOB 5?’ 5&11 15‘%305@ B35 }39»?2 "i‘ {‘3@81 51&&? j; Q.lg‘
= £7.23) (6.TH (i .&13 {18.15) (5.85}
2 438 157.57 £ 0.56 1194.06 » 5.07 145795 & 6.57  B3.61 & 2.77 50.33 & 0.13
{7.38) {3.65) {9,48) {18.15) (5,38)
e ‘5:5{.3 1(&'5; &7 "1* bl 11333'3& ’}; Jaﬁg 3.‘3"52,&3 ‘i‘ é‘-&é %.31 Q.04 ‘3‘3-‘3@ f; ﬁi.ii’:
"f'?osﬁ} { 02&3 ‘333.5‘3} fﬁu?&) —
S5yt S A RS e i L. o gy sy *’r’
Sg i 427  1S6.F6 £ 0.68 1306732 & 5.59 586,23 702 92,32 = .78 52.81 4 0.18 Q
{5.30) (3.45) (9.4%) (17.53) (6.27) &
z 438 I5L1.25 > 0.30 1413.25 4 5,085 1530.98 ¥ 6.78  §8.61 & 0.69 53,32 & 0.13 &
(5,83} {'7.50) {(2.3%) {15.886) {6.13)
3 427  149.49 + 0,58 1405.87 & 5.67 1546.91 & 6,91 99,40 & 0,77 51,38 ¥ G.15
{7.48) (8.55) {0.23) {1657} {6,153
Vaued To Ppozenibens ane CV "




Table id.

N stratn over gonerations

Sean sqguares of analysls of vordance Lo test hatoh cifects for vagdous tralis in

Moan BCUSKRES

%ﬂe:ﬁﬂ Source of ae
tion varisnce age akt 20-woek A0 -wagk 280 days by o]
ist ege  bhody welgh: body welght ey prodn. welght
{dy {ep) {en} {150} {5}
1 2 3 4 5 & 7 8
l i o R
3 fat. hatohes 3 6364567  135829.33 71424.00 577.75 125.67
s
Zrroe 580 321,35 16492, 65 31388,03 331.02 12.55
&y fet, botohos 5 gst.200"  s7enza.el’” 170086.41°  6957.80° 25.80
heror 1216 80,57 15056 .63 18103, 89 439,72 11,350
s,  tet. batches 3 2070.67"" 1079220.407  6080.00  9674.33 3150
Brror 1293 11551 838436 2414914 935.81 15.40
5, Bot. unkches 3 a890,05" 1412480077 1818752.00° 0 631.50 268,75
Ervor 1257 146.40 1642108 23302.66 280,25 .90
54 Bet. hatches 2 2326.007 " 386560.07  BRATIB.GG . 4686.50 20700
Rrror 1353 108,50 12014.41 VIET9. 7L 331,67 5.13

R, B <O

*y PCOLO5



Table 18.

in I gtrain over gonesations

Hsan squores of anolysis of varlanoe to tost hatoh effacts for verious tyalts

Cleraig

source of

O

Haan SUUETOS

tion variacion o Age at 20wk 40=vtaelc 280 days B
Firat ogg mc};{ uaionlt  body welisht gy profin. saiyht
{a) o} Cord {Ho, {ey
1 2 3 4 5 6 7 8
L28: 3 ok &
5, Pet, hatohos 2 8126.00 151200.00 56128.00 7275. 13 15,69
Brror 425 213,43 13793.26 FI591.04 256435 19,52
5, net. hatones 5 434,80 218796.81° "  200819.20°°  8057.40 " 30.25°
Brroy 3034 92.65 1471208 24587.04 329,27 10.91
s, Bet. hatehes 3 4301.33°  1ses7s1.48"  zs3sesswo’” o767.33° 0 123.42°
Brrozs 1357 103,54 975807 10670002 321,98 14,39
34 Bot. hstchos 2 106.00"  313s0.00  w042044.08°  masez.of”  18a.a¥”
Berer 1299 147,30 1134247 20902,73 282,93 8.24
Fad P 4 At ok
5, net. hatches 2 §202.00°  263168.00 630734.00 6543.00° 221,03
Teror 1348 o%,00 13210.84 21510.83 251,57 10.48
M, PR001; ¥, ¥ <0.05

£OL



(¥ing and ¥undorson, 1954h; Skaller, 1954 Prakeshbaiba sl gg;;@ »
1075; 20ddv, 1975; Cinhe, 1ID77¢ Avyegarl, 1978: Das, 1982;
venkatramalsh, 1982; Dexus, 1983 snd Phiyepesundaorun, 1084)
T rosults realized in thds study prosented a simllaw trend.

|

Bince Latoh effects wore found o be irporvant, all dota

l

wore corpected for hetely effscts Wy £itking ieask ogquaro Qf‘mf
stants (¥arvey, 1966) and 211 subsequent analyses wore based

on hetoh corrected data only.

Bapiealdlicy
The heritshdliiy cstimates for the selected and vnael%r.aﬁ
tralts vere sstimsted from siro, dsm and size plyg dan oome
popents weing vazlance corpopont analysis (King and Henderson,
1954), Hotlnates wore indtially obialned withia gencrauior
strein oasis and thon pooled over generatlons within stroing
foliowing the nethod of Enfleld gt gl. (1966) to obunin roan|

egtinates.

The genarstion<wiss and -o0oled horitabllity estlmatoo
heged on sirs, dan and spive plus don components of varlonce

elang with thely standard oerrors ard wrasented in Tables 16«%6.

The genegation~wiso horitability cstirmotes for vardous
trailts Lo wach ©of the two straing were found 2o b2 within
thooratical limits, <donstderably hlghor ostisatos of .f.«:i*;amdml*:ti
orvor ssgocioted with those esiitates may be due £o sampling!

orror 88 oplned by Roberbeoa (1959). 7The poolod astimates
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of horitabilitdes which woere cbhodned as per hiield gt gt
{1968}, were fonnd to be more roasonable in magnizude and
were having small stendard esxvora, Finnoy and Shofifher (19(5\‘5)
sugriested habt pocicd estimates would be more zeliable Bhan‘
single generavion estimstes due o largs canpls aige and Gatiee
seguantly move degreds of Srecdom. Fost of e heriﬁa&:&litz};r
aztimations realized in the preteat fnvestigotion vecs u.it:hi;n
che theowetliox® Limits exgent a feu low nepative values. Th‘is
was probably due to sampling (Robertson, 19591, Begative
esvinates of heritebility as obtadned in this study are not
ungonron in literature (King, 19613 anjaneyulu, 18%23
Pookashhabn, 19735 MNacarajee and Rethnasabapathy, 1978ag
Poggenpoel and Evammas, 1978; Joln and Roborts, 19803 Maoko.
1901; Venkatwsmainh, 19823 Barus, 1983 snd Thiyegarundayum,
19643 .

Bow nugbor

I
The heritabilliy cotimpites from sire, dwms and siye pluﬁ;}\

dam components of voriance for egg number to WO dave of ax,;e]
arg pregented in Toble 16. Nithin genorstion ostimatos ranyed
from G.10 to §.39, fram olre componerd, -D.13 £0 0.30 from
dar component and 0.03 o .34 from sire plus dom component

in IW% strelns  The roppective values in ITHDR strain ronged
fetm 043 Lo 0.60, 0.00 to 0.26 and (.20 to 0.33,

The poolad heribabdlity cstinoleos for part poxdod egy

nupber upto 283 days of oys from sire, dom and sire plus dan



ice !

componars ol verdlance regpectively wone G023 & 034, 0.723

Go05 and 0.18 3 0.03 In I35 0.26 § 0.08, 0.14 3 0.04 and

085 & 3,03 in TP stiedns, These estinates afe in closs
agroanent with the hevivabilicy values raporied by Clayior

and Robertgon (1P6s), Jafle (1968}, Pohren gL al. {1970},
Ighaluddin gk ol, {(1975), Rangstachan (1976} and Apvagari
{1976} in other white Leghosn populations. The rouent resu:lt:s
as well as those reported fu ¢he literature confim that ey
sroduction in chicken 48 & trait haviag low hevdtabllivy, Féfw
workers like Gove {1977}, Pog.enpesl aad Brasmws (1898),
Venkstramaiah (1982) and Thivegammdarum (1904), however
reporbed seorowhat bioher estuimabes than obtaincd fn this study.
Factors like speaificity of the population, brecding history,
famlly pige have boen Inown to affect the horitobility esed-
makos.  Bo sueh 4% 1s presumed tnabt the dlfferences Iin the
ragnitude of herxltability values in different moports wight he

due o one or zeverdl of thope Faciorg.

In the prosent onperiment the hordtebility estimaton Ema:m
sirg oorpopens In ggeodn WP vas foun@ o be highor €hen the
sutirata Sror the dan pomeonont, indtocting involvemont of
sax-linked gronee 4n the inhexitance of ooy production. The
inportases of sex~ilnkod elfpcts as obdoerved in thio dnvestd
gatdion for I9P was also reported v Lerner and Cruden (1948)
anjapeyulu (1972}, Ronganatban (1976), Poygenpoel and Brasmu
{1278}, Venkatra—adish {1982) and Zarua (1983}« On ¢he other



Pabde 16. CGeoneration-wlso hevitebility estimates for egy number in TWJ and IVP streins

Heritakillny
Strain  Generation Py ‘ P P
b % 82 Lol ) w4 aE
4D
jting BN 0433 2 0,15 De2l & Va17 0.27 & 010
By 0030 & Q.07 029 3 0.10 G.10 & 008
8y D423 % 0,07 -0.18 & 0.07 .03 £ 008
EN De3 2 012 030 & Q.10 0.34 § 0,07
S, 0.31 & 0.10 Go14 & 0.0B 0422 1 0.06
Fewkad .23 3 004 Ne23 & VOB D18 & 0403
ne By Ge6T & Ou22 D6 + B2 0.33 £ (.13
8 0447 % 0,17 W17 & GL1X 0.32 % 0.08
Sy 0.13 & G.06 2426 £ 0.10 020 4 305
Sy Cedl & D.12 OF & .08 0.25 & .07
8, D6l & 012 9.14 4 0.08 0.27 3 0.07
pPooled 0.26 & 005 D14 & 0,08 3,25 & $.03

Lot
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hand naternal eifects in the Inheritonco of thds trallb were
roported by Hing and vendewscon (1954b) ., King (1961}, Jaadeh
gt zl. (1968}, Cuadwor et aml. (1997), Rishra ¢g al. {(2978),
Radke gt al. (1983) ang Thivagasundarum (1984). Hovever in
IWE strain beth sex-liaked and poternal offects uore ecusll
balonced, Sindlor roporbs ore aveldloble 4n Litergiurs
(oliver e al.s 19%7; Claygon and Robertsou, 1966; Jefie,

19663 Singh gt al.. 1972; Gowe gt al., 1973; Bhsoly, W382).
SO0 et Sirst eo

The heriteabdliliy cocinztes Fov age ac €irsht ol are
agiven in Table 17. These ostirntes fzom slre, dom and sl
plus dan corponents ranged Irod DJ0% o 9,585, =0.10 4o §,.44 |

and 000 2o .49 4n THN straip sngd from O.21 o 0462, 0,10 to

DB 2nd e i3 to .44 &4 WP stiain.

Toe pooled extimalec of hepdlohilicy for average agoe at
fizot egy from sire, dow and odre plus dam components of
varlanes wece found €3 b2 0,42 % D.08, .21 2 0,08 and
0,25 + G.03 in Tnl and 0,34 £ 0206, 0.24 & $.08 and 0.27 & 0I03

in I8 strain regpoctively.

The msgnitude of these ostduntes waxt ologe to e
reports of Jerom:s ot al. (1958), Shibata (1965), Igbaluddin
2 al. (1975}, Rendenathan (1976}, Sirha (1877), #ishza ot g_ﬁ? .
(1978}, Veakacmamadoh {1982}, Daxua (1983}, Renvenathan gt al.

(1333) and Shang (1984).




Tablo 17. Cereraticn-uise horitabllity cstimstes for age et flrst egg in IV and

Btrain

e styadns

Goneration

3

sy

sleritandlity
W2 & OB w2 4 oz W & 5B
Qo % :’f‘. ﬁ.if&’ "‘i}t“‘tﬂ _“: 9015 ﬁnﬁg i 0.&3&’*
0.55 & .18 0.44 % 0,11 Ge49 4 0.09
32588 4 0.16 028 % 0.09 Ged0 & 0,02
Gi";‘ﬁ : 0.13 gtﬁg i QOQ? (3.25 2“ ’ij-{}?
.22 :’; ﬁoﬁ& (.25 z 2.03

021 £ 0.03

e

0,36 % .17
(.42 % 0.14
G.21 & 0,08
D62 £ D417
G.14

“3,10 & 0,21
(.24 1 Gu1Z
0.18 & 0,09
De26 1 0.09
Ge29 & 0,09
3424 + 0.05

0.13 + 0J11
0.33 2 2,00
019 & 0.08
Oedd £ 0.09
0.38 2 9.08
Q27 & D.03

got



ey
et
boy

IHgher ostimates from sizre cosponent of veriance 49
cozpared to dam gomponent suggected the importonce Of 90x-
1inked gones s the dphevitanes of ¢hls tralt in OP. Tox
™=, tho estleates from bobh conpononts were of squal magnd-
wudn indicating sbsence of materns) and sex-linked effects or

both theae cEfocts were egually balanced.
20-nweek body woldie

The peritablility eoshimstes for 20 weah hody welght are

|

precented in Tabde 18, In FUN strain, these ostineptos zonged
\

b

£xom Qo4 Lo Q.58, D230 €0 2,03 gnd 0.3) 40 085 and In T2
Stradn £rom §.56 £a 0,75, U016 20 0.40 and 0,36 o C.54 Srew)

elea, dan and aive plus don compongits roapactively.

The poiled heritability esiiwates fron oire, dam and
sire plus dam ompondnhy of vaclaiee vare 2435 & .06, $.32 2
[
005 and 0.37 & 9.04 in D01 and 0,64 & 0.08s 0.33 % Q.05 and.

0x48 & .05 for strain IVE, nespeotively.

The results ol (e prescnt stily rovealed bnat the
aotimate from olro component was higher in 9P straln as com
’l
pared to atrain U but the estisgees from dam corponond %mﬂ

of gimllar wagaitude in both straina,

Such roedoratc to hich hewitobhility cutimotos Bor 23 woek
body welghts are colisidtent with wha velucs zeportod in Mw-}
rature (Prakashbomt, 1973: Novdekyg sk al., 19745 Iqbalmﬁinl

g Hles 19783 Sdoha, 10773 Trehou, 1978 and Johawrl ob gl.. 1982).



Table 18. Generstion-wiss horitsbility sotdmates for 20 week body welght in T#H and
THy gtrodins

£

A o

Haritability
Btrain Ceneration .
W2 & sz w482 ve o % SB

Far & 0e28 & GaliB Ded3 & 0419 .38 ¥ 3.10
S? Qo35 4 T.12 0e32 ¢ Cal® Ce3d + .07

Sy O3.24 1 0,10 563 5 (W13 Codd & G.U7

Sy TG0 & D18 0.206 £ 008 PadS & G 10

By Jedl + D.12 D20 1 (.09 3L & 007

rooled 0e35 & 0,06 032 & 008 Je37 k T.04

THp 8y 0.56 & 0,22 0.16 & 0422 Ja36 £ 313
gy Q.75 % Da21 0,33 7 012 D.54 2 0.11

S, 0e58 4 0.16 0.46 & 0,10 3.51 & 0.09

= De66 & D18 0432 & 0,08 Da48 & G.I0

Sa G703 2 Q.19 Ge28 & Q.08 Qed9 3 G100

Poslad Je68 x 2,08 Ta33 % 0L08 Gudd » .05
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Sax-iinked effects appeared to be loporvant 4n the inhe-
meance of 20 weeh body welsht for strain L9 as woported Ly
Angoowt and Nordskay (1958}, Clayton and Robartson (1966},
Prakpshbata {3973}, ZFrehon (1973}, Chaudhurl (197%), Iqbaludﬁin
ot. al. (1978} o Ginha (1977}, Bither maternal or soi-linked
offects however cvoxld not bo denonstrated dn DUN a5 reported
cariiexr by Prakashbabu (1573) and venkatramiah (1982).

40wk body weicht

The heritobiliby estinutee for 40 waok body walghts are
precsented &n Tebie 19, Soth the gensratlon~wlee an woll as
preled sotinsbes ranged Lrom low to hich.

In I stralin, heritabllity ostimates ronged £rom (.29 i}c
O.0%, D428 o 0,43 and (.31 £0 0.63 2ad ia T49 strais €eon
0,08 £o D.561, -D.091 &6 9,73 and 2.30 o (.45 from sire, dam

and sire pluo dom component of variasnce reéspoctively.

The poolad estismatos In T stwadn wore D.42 3 0.06,
Q.34 1+ 0,08 and 0.40 % .04 whoress da NP strain these wore
Q24 £ U058, 0.48 3 0,06 ond 0,38 3 0.04 from aisoy dom and
sirs plus dam corpononis respectively. T magnitude of herd
tability estimetes obtoined in this study for 40 wiok bady
welght were consictent with the earlicr soporbs of Shibate
{1368}, Clayton and Reobsrtson (1968), Praksshbabua (1573),
Brah (1971 and wyycoard gt al. (1983).

Sew-linked effects wore found to be important in the

inheritance of 40 week Lody walghe foy strein DT whereas



Table 19. Coaeration-wise hordtability sstimstes for 40 wook body wolcht dn a7 and

IrD skraing

feritandlity
Stpatn Generation o i ; -
n & 52 Wy sn ul o & 98
bR By Q.29 & 0.5 D33 4 0418 033 & Gty
5 0,33 & 011 V29 2 010 @431 & D07
N Y37 2 0,12 O.43 % Q.11 Dok # 0.07
S (.89 &+ 623 038 % D10 063 & Gel2
3, 0.F7 £ 0,20 0430 1 0409 .53 & 0,10
rooled DeAZ & 006 De34 4 D08 DN p D08
™R 8q 0.61 & 024 Cu30 % G423 1e46 & D434
3y G & 0,17 3001 & 0.08 .30 & 0,08
= GuOB & OO7 .73 & D.13 U.40 £ 0.06
Sy 0.36 + 0612 .49 & D2l Ce23 £ 0.0
By {1.30 + 0,11 .38 x 0.0 2,38 &+ 3.07
Poaled 0.24 4 0.0% 040 & 0.06 Q38 = GG

£1%
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waternal offects vere fmportant for NP, pSueh varlation might
ba due to difference in gesetic architecture of Lhe WO pL o~
loziones under stidly. 7The matemol as wall ze seelisked
aifects as ~heorved in this fnwestigation vest also rezscxtedi
hy King (1961), Brah {1977}, Anjaneyulu (1972), Yrehan (1373),
Yankarramedah (19823 end Baxua (1983). ‘

However, while ohoerving the potled bheriiahility cotie
mates of INN and 19P for 29 and 40wvesk body welghts from si;:a
and dem componeaty, coonsidorable chauges qould be noticed
within each strain. e inderitacce of 20-wegk body welght
for strain NP wes iofltooroed oy aeue-linkod offects wharess
at 40-woek retermal effects were found 4o bo inwolved., sl
Larly, £or DB stroin sen-Linked effects oould be derocted
for 40-wock body wolght whoseas for 20-woek body welaht neithl‘er
sex-linked not maternal effects could ba identified. The above
findings of the present study tend Lo suggest that the inﬁluafm:e
af althor sew-linked or meternsl offogts An the inhoritance
20 week and 40~veek bhody welghts is gpecific to Aifferent
populations and sugh eZfeces may chenge within esch pupuLatim‘x

even at difforont poriods of mo®.

Foa weight

The herdtabilizy estimptos of eon welght £xom various
|
espponents of varlance have boeon shdem in Yable 20. She rasuz‘.ts

of the presont ntudy dnfiicatoed ot thw treit ego-ueight is
woderate to highly horitable in chicken. Ring sxd Hendeoson



Tabie 30. Cereration-wise heritanlility egtimntes for ego uoight ia IV and IUP strains

o sot > i

M) W M e il

Feritability
Strain  Coneratlons plten e -
nd 1 ows K2 % on Ha, 4 ST

T 8o, Deld & Gl Oo70 & 04223 D642 £ J.10
84 0.82 & D.22 .40 # Oull 0.85  Tulk

= Oudd 2 D34 QeS8 2 (ul2 0.49 1 0.08

G 058 = 0,16 $ed £ .11 080 x Ja.09

Sy 3273 & .15 030 % 0,09 0.52 & 0.0

ponlod Tudd & 307 Uedd + U058 31 & .04

Fu 8y 0420 &£ 080 De26 2 D26 301 % Q.17
8, 381 2 9.22 0.27 % 0.1 D.54 7 D12

S ST R I & TedT % 3D D87 & 210

B3 352 & D18 .36 & 410 Jedd = D09

sé D84 3 D4 D37 & Q.00 J.81 £ 0432

roolaed OTL 2 00D Te33 % 205 52 2 0.03

PR Htie tpt IR s A 0N B 2t I L ad

MG TR Arehe e

b
—&



{1854 a,b} zeported estinobes of 0.30 o 0,70 vith 2 roean of

0.58 and Kinney {1963) found zhe noplitaRility for Lioht broeds
\

0 B2 D45 fnvr early egy wolght ond 0.9 for nawture egy velght,

which are in conforaity with the prasont {indings.

puging Live genvrations the beritability ootirawes :uag”@cz
Erom O0ud4 o (.82, 030 o C.70 and 0,42 to 0,60 in TN and
£rom D52 wo U953, 7,28 Lo 0447 oanvd 0.44 oo 0,61 in I'W Ixo
sire, dam and size plus dam componenibs raspyoahivoly. The
eatimates pooled over gonoratlons sexe found o be 0.46 = LU7,
O.44 % 0,05 and U5 3 0.04 Zor sorain I ond CJ71  0.09,
0433 & 0.05 and 0.52 % 0.03 for I¥7 from alre, dam and oirg

wplus dain Components, respecklvoly.

The results of the pregent expexdment ave conegistent with
the earlier reporta of Lemer and Cruden {1931), Hicks (1958
1

tanda {1973}, Prakashibaby (1773}, HBenganabthen {1276),

Prakashhein (1978} cnd Venhatroradals (1982},

The higher estlmetes degived from slive corponent than
dam eonpegont In WP straln indicpted importanga of sexelinked
effects in the inkeritance of agy weloht as suggeshed by '
Hiaks {1958), Ranganoubon (1976) and Venkatramaish {1982).
llowevar, in IW? serain, Poth stv-linbked and maternal elfects
were found to exvre sgual influenge dn the inherltonce of thi
traliths.

Tdme rrend dn berdbabilits asblastes

Cnange in genetic vordence duo ko oslection is ccm?:ii:iamr,.

by the goncotic constitution of hase populabion, Timg trend
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in heritability cotirates serves the purposd of assessing

the changes in gonetic variability.

Yamada g pl. (1958) found that bhe gonatic veoisnoe
of egy production decressed rapddly during the early yoar:
of solechion «nd remedined at a low Lovel for the next few

genorallons,

Horyie (1363} too found evidense of g docling in thw
neritalMlity of ogg production dug to selection. Hordakoy
¢t gi. (1874} indicated thet selection reduced the geagtic
yardintion in sove ldnes. CGowe (1070) and Pogcenpool wud
Drgsmus (1978) also reported negioive (rend in heritablility
ostimacas over gungrations due bo pelectlon. Lasier and
Dampstor (1951), Dapster g al. (19522, Poloonex {(105G) and
Frisre gh gl. (1962} hovever ropeorted falvly cunstent hovitas
hilivy cstirctes over genovations in seisctea povulations,
Scopsercli (1937 on the other band meported a positive trond

1o neritaiiliity astinstes ag a fesult of Seluction.

The tlme teowd (b 2 38) 1o herltabdlity cosifmbes of
oth the steaine {or thoe selocted tweit, ogy reoduction as
nunber of ecgs o 200 Aoy of age awo given in Pable 2%, Fhe
the other ceoncmic traibs the change in naraneter astimates ‘
wert observed =5 a sinple deviation fuom the gorresponding

pooind cstinshas (Thiyegasundarum, 1$84),

Tho results reslised in eho progent study indicoted that
|

the hexitabilicy egtinates for oyg prodachion obbeined fxom



Talie 21. Time treod In heritobllity ostimates (ba¥E) in part puriod
eug produstlon ogrber

Corponents of variancs

Sryain
Sire Dany Sive - Dan
Tl D03 + U 04 el o Dul37 2a0% 1 0,04
mp =005 £ D08 Q0L & B.03 ~Geld2 A 002

All estirotes wore noo-signdfloant

811



size eomponont of verlance showed an Incréesing btrend and £rom
dom companent a desreasing trend in ctradn T ond the reverge
was the oace in strain IWP. However the vate OFf cheage per
genggation, Joleh were caloulened o8 sirple rogroooion go-offle
clanbe vere not signilicent congistently 4n bosh the strains ‘
ugder stuly.  The roaults obkainod in this study suygest that
ttape wore no sigmidlcoort chacges in genotle variaiMlivy for |
i prinaey Wralt wine, gy numser, due wo snlectisn [ox fow
cenerations and the prediction of responsg conssgprmt to
selanhion would Mot e affacted stonifloontly 1F e mooled

optinates of heritbiticy afo made uge of.

ho doursesing trond An hopiwaniiddsy from sive oo onesyd
dus to selection as soon for WP stroin Is in agpespub with
ehc view of Mormis {(1953%), Thipazacwndaras (15841 @ e
incwrasing trond from BiTe CONMpOUEN: 06 abacrved Jop stooin

D4 4o gonglstent with the yeposts of Soouecrolt {1507,
&

N 3pgeivia tine tyend i heritobillty estirabes could

e nobiced fov the soaondary traits.



Correlstisn

The genatic eorrelations in this cxperimept wore ostie
mated from sive, dom and sire plus dam goaponoats wtildzing
varience and covariance component saslysgis. The eormlwim;:s
vere derlved inltdally on intragtrein and dntragensyatlon
basis and theon pooled vver generations sithin strains o
provide neasn cstimotes. Popling was dong Ly welghuing thesn
with the inverse of the squere of tholr respective standard
errors (Enficid gt al., 1966). The phenotyplc and onvizone
nental cerrelocions were aled caldulated Gfon five variance
and covariange goMponent analysis as pey Beckor (1064). ’rh'a\
genetio, environmantal and phopotypic correlations srong thel

vagious traits studled are summarised in Tables 32 wo 31,

Bag number s0d eum walght

The gonetde corcglation cutiraten bobween egg nuwwher and
eigg welght from sire, dam and sire plus dam oomponents remgedl‘l
Eraes .03 10 ~0.72; G,00 to ~0.237 and -0.08 o ~0.50 in o
and w0.04 o «~0.50, 0.004 <0 «3.68 and «3,02 o ~0.47 in It
stralns, respectively (Tabie 22),.

The pooled estimates of gopotic corxalatisn from sl¥e,
Aam and size plug dom eorponeato respectively were €dund to hra
“0ub7 & 0407, =022 4 0.20 ong «0.35 1 0,07 for strain TWN

oncl wD.28 £ 0.0, 0,59 & 0.30 and ~0.38 & 0.0 for TiD,

alenough dntro-strain and inter-sbrain gensrotion ookl
nates of genetdo corrclacions ware unifoomly regative vardied
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considenably muong gensrations mnd slso betwgen straing. m‘w-
evar fow positdve ostiretes wore also nobiesd, such as o 831
generation Syom 9ire Gomponent.y SQ generation from dam cone
nent in strain WY and La By generation Lxom dam Qomponay® 7 *

I, which were extoorpiy bow in paininude.

Besldes those, L6V genctle correletion estimabos uoer
Foynit to be bheyoud the theoretieal lindts. Such ervetle oz
mates of genetic corrclztion boyend the theoretical lindts
neve aldc been reported by Samdoh gt al. (1D63) and
Thdvagssundarun (1084).  The rodsons for such Srretic ostimad
tdon right bo due to stetirtlosl sarpling gs descoribed by

Robavcanh [1965).

While comparing the gonetio correlation estinatos batug

the twoe stralng, the sire component estinste was found Lo by
bigher than the dan component astimste o TN stredn whereas
the reverse situastion was novicsd In IR, The gonetid Correw
lation ¢stimates from various componenis In the prosent study
ave found to be hicher than tho averase of the sevoval valued
reportad in the lltexgiure {sce Tavle 57 oxeopt the estlmate
frow sire component in TUP strain., Ibwevor few authors observad
negztliva gonetic correl-dion of bLigher magndtude, then these 1
razliged in the present investigation.

The negoative gonotic cotreletion hetwoon eyl nunbezr and
egg weight of domestic {oul is -rell docuwented {Blyth, 1952
Wyath, 189545 Abplanalp, 19563 bplanslp, 19573 Joronc ¢f ob



Rahla 22,

Censtis, phenctyplce
walaht

ané environmental correlstions bobuvoen egys wadder and egy

Strafn S;zgﬁrm« TG AEL RO ST T pdI0 LPARE 0 B T isany
T s, - D.00§0.36  «0.4030.18 .-a.zaza.e:?: “0.04 =0.28  =Cl15
By ~0.794.11 =0.2230.18  ~De4230,12 ~0.3040.08° 0,17 0.03 0.09
S, ~0.3810.13 ~0.3040.19 - ~07:0.03 0,07 0.04 0.0
8, 0.030.22 =0.3120.20  -0.03xn1d ~0.1330.03  -0.26 ~0.18  -0.20
Sy ~H59I0.14 -0.37:0.26  -0.5010.12 ~0.2080.08 0,04 -0.1%  =0.05
Pooled  ~0.BTHI.0F =0.2230.10  «0.35:0.07 =0.14:0.01  ~0.00 0,13 -0.085
e Sy ~0.323D.32 - “De 0240023 ~0.1040.08% Q.08 -0.3¢  =0.17
Sy -0.070M31 -Mu2040,2%  ~0.13:0.17 <0.0030.03% -0.02 0.003  ~0.01
Sp  -0.1680.25 -0.6510.12  -0.4130.13 «0.20:0.03° -0.18 0,02 -0.10
Sy ~0.OB30.Z1  D.00430.35 -0.034C.16 -0.1130,03) -0u16 -0.15 0,18
Sy -D.5010.14 ~0.3930.25  -0.4730.12 ~0.25i0.03  0.01 0,17 ~0.20
PpOLEE  w0.2850.09 =0.5090.10  =0.20:0.07 ~0.1350,08 0,08 «0.13  «0.11
v, P00l %, P <0.05

-, Valuss oyond theorcticsl licits

|21
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1986 wMicks, 1958; Vaering st al., 1%62; Clayion and Robertson,
19665 Nordskog gt al.. 19675 Cralg st al., 1969; Slmmey, 196%;
Aajeneyuln, 19723 Prakashbabu, 1973; Trehan, 197335 Quadoer |
ot al.y 1977; Mishra gt al., 1978; poggenpoel and Broomus, 1979;
Liljedahl gk al.s 15723 Kolstad, 19803 Motalah and Ranganathan,
19805 Venkattaasish, 19823 Bavun, 1983 and Thiyasssundarun, 1504).
The resulis obtalnad In the present study as wiall as those
reported in literature suggest bhah selectlion for ogg mumber

would kring about decllne in egg velght.

The phenobypie coxrolation ostlustes of diffevont goenezne
tions ronged £rom ~0.07 o ~0.23 fn T and «0.06 o «0.25 in
IR shtruine. Tho poolsd over ¢oeneration estimatos waro -~0.14 &
.01 end =0.13 # 0.02 for IHT and IN? stroins resuoctively.

211 the phenotypie correlation sstimates betweon oge swber and
agry waight in different gencrations as woll ag pooled estirobos
were found to be stabistically cignifficant for hoth tho stralins.

The onvironmental corsolacions vereo extramely lovw in kagnitide.
Egy nurber and ach ab first o

The genctlc corpolation nmobismates booveen &gy nunber and
age of flrst egg from sire, dam and sire plus dam componombtsg
of veriance gnd covarianee respectively ranged £rom «0.03 o
3,93, =0.87 to 011 and <0.73 €0 ~0,84 for TR and -0.57 Lo
wGeBly =012 20 «0.84 and «(:32 €0 0.9 for 1P sirain
(Teble 23}, The estimates poolod over goenerstions warg ~0.87

L 0,03, =081 & .05 and ~0.81 & 0.03 in TN and ~0.74 4 G.05,
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~0.91 & .04 and -0.70 & G.04 in D strain (rom olrc, Gem and

aire plus den components respectively.

The genatie corzelatisn estimaios of both che sizaine as
wall ag for all gonerationg/components wore found o be negas
Live sxpept for stroln INN from Aam copponont in bose goneros
tlon whdch vas Izw and positive (G.11). Mostly the magnitudg
of these negative gonetic coxrelation astlmstes voriod from
moderste o high except few low estineles such as in &y genora~
tion (xCs) of TWH and &, and 5y geasration (26D} 6F INP strain
{Table 23). The poolod estinakes fron various compopents of
both the strodng wers negative and high in maguiteds, Thise
estinates falrly agrood with che avorages of the goveral repor-
ted results {goe Table 6)s Ao cuch it may bo soachudod thet tho
age at First ogg would decline concomizant to selaction for ogg
number upto 280 dzyes of age.  Simdlar vesults wetd poportod w
Abplanalp (1987), abplanalp gt sl. (1964}, Hussaln and biagh
(1284}, Acharye gt al. (1969}, anjancyuin (1972), fusdecr gk al.
{1977}, Fotaloh and Renganathan (1930), Zolstad (198Q), Uoh-ron
gt ai. (1861}, Veowstarvameliah {1982}, Barue (1BB3),
Thiyagasundarus {19684} and Shang {15684).

some genetic corrrlation estimstes were observed Lo be
bayond tho theoretical limine which micht be due to statictidal
sampling a3 sugeessad by Robarteon (195%%.

The phenotypic correlotions Belween agy wmber and age ab



Table 23.

Genetie, prenctyple and swvircomtatal correlotions betweenh age ab Zirst egg and

QUG hamier

generaw ity

e

stratn oo g TOLLIE BO 54 hB% ek s n st
TE S wD PRMNOE 0112077 ~0.8430,12 »g,sz_;_g}.ﬂﬁ 053 ~0,63 =G50
8g “0.03E060 ~0.BTL0M06  ~0.T3H0D ~2e4020005 038 na27 ~0.33
8y “0.61:0013  ~0.5850.14 - ~0.2730.05. <800 0,31 <0.19
S, -O.BTH0.08 ~U.BLIN08  -U.BAI0.08 ~0.60:0.08  -0.42  ~0.49  -0.45
s, 06843231 - “0.74:0.09 -0.5230.0  ~0u46  -0.36  -0.43
Pacled  =N.874%.03 -0.8130.05  =0.B15.03 -0.5140,01 0  -0.37  -U.39  -0.38
ne Sy - =0 124187 - D GPI0.08  wDuA8  =DuG2 =0.55
8, w0u73300 0T =DuT640.0T = T7840.08 «m,aﬁio.c:x%: “0.27  ~0.3% =031
5, “D.BTA0.20 ~0.2630.29  ~0.3930,16 -0.4020.08 0,39 ~Uadd 0.4
5y “0.8130.07 “DA10.31  ~0.T130.00 ~T.590.08  -0.88  -0.59  -0.54
gy DE0L0.23 ~0OM008  ~0.T008 ~D.I0LOZ  -0adl  =0.40  ~0udd
Pooled  =0.74:0.05 ~1.01:0.04  -0.7040.08 -0.4820.01 =040  =0.48  ~0.44
", P00l 4, B<0.05

-~y Valuoo wsevond throrstical linvdts

e



flrst eqy in all gensretions ac well ag zooled estinmales Zon
oth the strailng were found to be significanetly (R< (.01}
negeblve and vorded from moderate to bhigh dn magalitwle. Sind-
larly the epviromnental corselaticsns wore nlio asgative aad

modergte in tagmitude,

ooy number ond 20-week body wolahl

The genatic correlation estimaten botweoen ega numbor ond
20 week Lody welght ranged Fror «0,52 o 0.92, «-3.30 w0 3.7
arsd ~0.03 to D71 Ear TWH and U.31 10 G.66, =002 Lo 6,32 and
0522 o 0.80 Lor % stpyalns from clre, dom ond sive plus dam
axpononts réspoctivaly {(Pable 243, Tho gstimetes nooled over
gurorations ners J.25 4 .08, .87 1 0.07 and 0.38 3 0.07 for
I and G.00 & 0,075 0.22 3, 0.13 aud 0.52 & .06 Jox IWP fron

size, dom nd plro plus dar ovmononts, respactively.

The resules of o Jtudy cevealcd tnet thy coriclatlon
batween ogg nunbes anw 20 week body wolght wore mederatoly
positive. This obserxvation was cousistent in hoth popunlations

s woll as dn all the ganoracionsg,

Fow orratic astinabes derand the theoretical 1indis as
obsorved in base genoration (8,) for stroin TR lg in confor.
mity with £inding of Wmey and sholfnos {18695 and micgn e
4ud to obatiseical sanpling.

The resylis ol tho present study wvere 1o ageeomant with

ho averacss valuos ol geversl vepsrts {sce Table 7} in diregtion
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Yobhle 24. Coenetic, shenobypde ool envivonmmntsl corzelalfons betusen I0-washk hody walght

Sl gy maaber

strain consre- e TG 5T £y ioB LS oy ey TCesam)

TS 8y 0u5843.23  0.4050.36  0.4930.17 0,490 a%i 5.33 .38 (.36
5y S3.5380.28  0.7620,10  0.2753.15  2.26:0.03  0.37 0.6 0.26

L -~ Q5300 25 GobS10. 16 732338 G000 G5 =304 o 5¥3

£ 0.5940,14  0.35:3.21  ©.5033.11 0. 323_@.@52 0.1 0.26 0.2

54 Pa1030.21 ~D.3050.33 ~0.03D.1T  0.2559.03  9.35  0.35  0.35

pooiod D.2547,08  0,5750,07  0.3810.07  0.2530.00  0.26  0.22 Be24

TP 8, De3D40.23 - 0.0040.10 0. 35@.@?‘2 9.18 B8 0.3l
8y 0uB.12  0.32:0.31  0.56:0.11  0.2630.05 ~0.33 0,16 Q.08

=N 0.B020.20  0.2130.20  0.330.14  0.130.03° 1062 %07 0.08

g Qo403 1T «D.0240.37  0.2950.15  0.230.03 0.1 0.23 ¢.18

% MILD.18 0.30:0.26  0.3130.34  S.230.05 0.7 0,20 0.19

pooled  Ou50:0.07  0.22:0.13  0.5260.06  0.22:2.00° 007 0.4 0.1

kL, B0l %, PCHLOE

-, Valucs bayond thooretieal lisdts
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ut were found? to boe rach higner In magnituds, The magnitude
of gotinetes obkained in Lhe prosot study however woré don-
pizstent uvith the findings of Cloybon and Soboptaon {1966),
Trehan {1973}, Venhatramsieh {1982) and Thivagssundarun (1984},
A positive corvelastdon for light breeds and negebive correlaw
tlon for heavier brosds of euy type ohicken woxe seporbed by
Kruegor gt al. (1952) apd Wyatt (21954).

The phonotyple cosrelableon cstirpton betimon these two
sralts in different generations ranged Zros D.0% Lo §,39 in
T and .13 o 0.359 In P stizains. “he pooled estimates
wera found ©o ke 0.25 4 0.01 3n TR and G.B2 & 0.01 In Iup
strain.e 211 v ghonotypic carrolotion estingtes were otatioe
thonily simiflcant. The enviconmoabal cominlaticon astimptes
wore feund to be pozitive bhut iovw in megnftude, Bug she estle

maces dn D07 shrain were reletively Lighor ihen TW2,

Bgg mumber and 40-weodc body welohb

The goemdtic corvelation tohimates between egy produstion
amt 40-ueek body wolght from sive, dam and sire plus dap oot
ponents rensed fron ~G.B4 0 0,12, «0.52 to 0.37 and «0.57 to
010 da TN znd «0.13 to 0,50, «0,73 to .18 and ~0.20 to 0.39
in TUp straing rogpoctiveldy (Tasle 28  Tho positod over gonts
ration estimates £ron sire, dam wnd oire plus don componcnts
werad -0.51 & 9.08, 0.08 3 0.01 and «0.07 4 0.08 In 01 and
Q214 7 0,10, «0.08 £ 013 and 0,06 1 007 in IUP strains yas~

vactivaly.



Pabie 25, Conetie, phenotyple and environcental covvelablons botuesn {0-woek hody weight

and egg numbor

S
:Gﬁlwl“

£S5 EPYSD

Straln i};wﬁ- G ST T semy e, rey, L& iy

™y Sy $3e3230.33 -2.590.34 ~0.1850.23 Q.i}ﬁjg:i.ﬁ%* T30 .22 Ga i
By =384 40 15 Te3720.21 ~3.0733.16  D.0883.03 G129 BeUE .13

8, ~(J o830, 18 a8 ~3.87208.28 ~U. 210,03 0.3 (£ c.R8

B Ve 2030.20 DADE3.21 0, 104514~ m;é;;ﬁ.méﬂ ~{3.38 ~J.14 =0.18

8 0 M0 28 «0.ICE3VED =2G0830.10 0 O. 1‘25;0.93* Ce2H D.22 Qe25

pocled 0. GLH . N D00A2.0L  ~0.0750.00 (040,01 UeuB Q.07 3.08

g 8y el 27 - 03350423 Q.Zzﬁﬂ.ﬂg* 3.33 .01 G458
8y DBOAT. U6 ~3,73;2.50 De 323,17 ;3.:335;’3«&3* ={}a 23 S8 R P .

g =440 227 3.1330.18 D08 50 14 -0 .03  =0«11 =De21  ~0,15

8, 321830 B2 Del8: 2,71 =0080015 ~0.0550.08 -0,008 ~0.48 004

34 w0323 04050404 ~0.2050.35 ~0.00430.83  0.08 C.ID 008

Tasled Tpld3s7e20 =-0.0310.13 006 0,07 «0.01£0.01 0.0L ~J08  ~0.02

*, B<OaQLs T, P OM405
-, Walues bayond theoratieal linles



Talda 206.

Genmtis, phenotysls and envivonmentzl corrslations betagen age at flrst eay and
20-woak body wolght

Gtxadn céx;gﬁra« G HEE LN Eorsapyi 8 X750 re. N ey 1)
ran g, w1 G700 B3 ed8  «llOLL0.0T =, 3930, o%‘ ~0042 <040 -0.41
8y - “Oe BN 12 ~3aD0m0.16  =D.41 m.as S50 w0e26 =039

s, DeA3A0.20  <DLEDEL10 ~D170012  0.26Y 0.03 ~2eB4  =0u13  «0.38

&g 0670111 0,410 2T ~0.8040.10 «";}.ci’wr.ﬁ}s ~0.32 «D.36  ~0.40

Sg ~2ad0 0030 0LTTNIN2E  DW0642,17 0. 3540, az w353 w0.50 ~D.52

roaled w3 41405408 =3, 3B50.06 ~0.3000.08 n‘"‘a?-?#w-"li (el 3,35 ~3.41

T 5 ~03.2740.28 - ailldsald 3. 3540, rsu +0.31 =0.16  =0.22
g, “D.5280016  =01883.28  =0.4140.14 ~».a3-vi§»ff3 1B 9030 ~D.24

£ S0.2L5022 0. IR -0026:0.15 ~0,28:0.087 w0.28 G.26 028

55 ~(0,4850, 15 ~0.2003.21  ~0.47:0.12 *0.375‘3.@3 “01a27  wD.37  ~0.33

5, ~0.BA0.18 ~0u1250022 =D.A043.12 ~0.2320.03 7 <018 ~D.35 -0.28

vo0Led  ~0.40iD.08  ~G.Z¥A0.11 ~0.4640.06 =0.3230.01  ~M.24 0,20 ~0.27

”‘kp a < ‘J.‘Ji;

- F3 ? < 3’05

-, Values beyond theorotical limits
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The gonetic sordelation astimatcs of difforont gensra~
tiong Sfor hoth the stalng fluchustod considersbly in mognde
e and direction doring the courng of thly aperirenb. The
egtinabos pooléd over uenerstions wera Iound 4o o lmfm |
magmitude except the olre commonont cstivate in IV (0G3) which
was Sound to bo mederstoly negative. The posied sstimobos
from dam component, were low An mogunitude than tng gire commbe
acnt valuess Furkhes, while tho sire component estdogto in DO
was noochive tha same wvas positive in IHP. 3irdlarly che dan
canponant gotinsts wvas found o be vosisdve In IUR vhogstas it

was negative Iin WP stradn.

From Lho abovo trond In directions of i Ian0tis Cosid-
iatfons it oan bo sugrosted thok thore it acosoe <o zedee
40-wook body welght duec to solostion for ego aurber 40 aurain
IO whereas leorovamst in d0-uwecl hody waliht 1g aspeoted in
. Such sitaction might e due te whe differconcge in gonetic
make up of Lho btue pomalstions and fhe ggovious selottion

hiptory.

The negetive genotic copcalation (rGs) a8 found ia tho
pratent stady Tor LA stroin vao reported iy govortd Invogtie
gators {Craic gk al., 12693 lochspatro and Ahwja, 13710
anjaneyulu, 1972 Drakasnbpbi, 1973; Choodimxd, 1975; “roban,
1978; voraiah aad Ronganatho, 18305 Dags, 193235 Damus, 4983
and Thivagacrundazum, 1%84). Fugehnr tho positive guonedic

correlation az obbtadned in wesent study Jor NP was in agredmond



with the reports of Eing {1961}, Hole and Clayton (1963),
Craig gt al. (196%9), Handa et al. (1973}, Trehan {1973),
Choudhmzd (1975), Rengenathan {1976) ond Venkotramalah (1982).

The phenotyple correlation between fhesc two fraiis
ranged from =0.04 o 0.12 for IWN and -0.08 o 0,02 fox TP
shzain in the difforont generations. Pow of ghe eckirwmtos
wape found Lo bo signiflcamt (Table 25} while othors ware
non-sienitizent, The pooled ovor generation phonotypic cornoe
lation ostimaters werg 0.04 k 0.01 for TRT and -0.01 + 0,01 Jov
strpin TP, The enviropmontal perrelsvions were vory suall in

ragniitude.

hee av Lirst ecg and 20-vesk body waloht

The genetlds correlations bebtwean ago abt Flrst ogg and
20-venk body weight from sive, dom and clre plus dom camponents
ruspeotively sanged Ffrom .67 60 043y =0.B3 2o §.77 and «1.01
te (.06 for TN and «-0.54 o -0,231; »0.31 to -0.17 and ~0.81 to
~0.26 {or BF strodn ducing fiwe gonorations of study (Table 26).
The estimates pogled ovor ginecaciops from siroe, dam ol alop
plus dom corponents were found Lo he ~0.41 + 0,08, «0.85 2 0.06
and «~0.30 % 0.06 for IuN and ~0.40 i D08, ~0.23 % 0.1 and
~3.46 & 0.06 for INP stradns rospectively.

Most of the genatic correlation egtimastess hotween thoae
two traits in both the straing were found o be nogabive and
varied f£rom sederste to hich din magliude except a fow poadtive

estimates in I8! strain. Thore wore also few erratic genotic



correlation estimates for gsnarstion S, in TN {xGgYy and for
generation sg in 1W» {rGoj.

Pooled estirates of genetic correlation from dffarent
pompenents betvedn age ot Sivst déqg and H~wouk body wolghs
{secondary tralts) wvere Sound to bo negative, The pooled
estinates of this investigation wore higheyr in nmagudtude ehan
the average of the estimates from sevoral foports compiled
from likeravure {see toble §), Howvgver the prosent rosultse
are clogse to the findinnp of Hamel and Lamoraux (1047).
Dagnkowska and Kamiuska (1964}, Rengenathan {1976} ; Reddy
st al. (1978) mnd Dag (1902).

The phonotypie coxrelation estirgtod bebwasn aue at Cirst
agg and 20 weok hody velchta ranged Erom -0.53 $0 U.26 dn TWH
and «0.37 Lo 0435 Iin WP strain and the rosgective pocled
over gencratlion catimnbes webe ~J.20 4 0,01 and ~0.32 2 0.0L.
ALl thess ostimates verd Sound o o skepiotigolly sirngfisant.
The enviroraont corzciption cotdmates in both tho stralns bt
ween those two traits wore moderate in magniiude anu pegativé
in direction, The photiovvpio and envirompenial gorrelziicus
in general showed slsflax trond both in mognicide nd direotion
as roported by Choudhard (1973), Ranganachon (1976) an3d Das
(1382).
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|
values on generation pumber, The rasultsd of both the stralns

£rom difforont components are pressated in fable 3%.

The genctle correlation botwoes ooy nunbor and egy weldht
eatilnated £rom sive component of-vardsnce and oowvsxianceo
ingrcaced ovaer the years due to galectlion for part gerlod e
production, Tha estimotes from dan componont however showed
& decling. The raspective values were Jeil ¢ 0.1%, 0,056 3 0.04
and 0.0L & 410 in IUN and 5,03 £ 0.07, G404 £ 015 and
=0,08 4 0,06 In fUP from siro, dan and sire plus dam components
respacklively. Howewvar, oll thase gotinates were small n mage

nltude and stetistically aon~significaat.

Toe ganetic corraiations between egs aumber and ags ot
ffrst eqy decreased ab g non-signiflicant rete of ~0.04 & 0.13,
0425 % 0,17 and 0402 1 0403 4n W ond =0.02 & 009, -0413 %
G.08 anl ~0.02 % 0.08 in X shrzin {rom odre, daa and clre
plugs dem compononks vaspeaiivoly, due ko selection for ogy

nynher,

The genedla corrolation botveon eog mumber and 20-weel
body valght in genoral declined dus to selection for pant |
period et peoduction. Tne change in time vhich were colcu~
lzted as vegression cogfflcionts were Q3,01 & 017, ~0.10 & 0,00
and -0.08 & 009 in I and »0,04 ; 0.06, =3,03 £ 0.08 and
~3ei3 X 0.04 in TN from sizo, daon and sire plus dam conmonents
reapeatively, Hong of these regression coeificlonts howeyer

woge sitmificantly different from zero.
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traivs over four gonerauions

Line trond {(5:80) of senetle snd vhenchypic corvelabiong betvoen vanious
of solection LOF oog nwtber
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The change in ogenetle gorrelation hotigen ogy nunber amd
40-wack bofdy welght did pot produce any consistont tvend o
the years in two populations. While the twend was positive
in I, it was negative from sire ond sire plus dam component
in P ptrodn. The magnitude of chonges vere 0.06 4 U415,
D04 = 0,31 ond .04 2 D.08 dn D0 and ~0.06 5 0.09, 0,10 4 0.22
and =315 & 0.03 in TUP Lrom sire, dam and siye plus dam ccmf
ponants resgectivoly, Nooge of these ostimates vere sthatistie

cally signifioant.

The change in phenotyple vorrolations begtucon solacted
trale (eqgp pumber) and several unselected tratfcs like {(ogg
waloht, age at Lirst egg, 20 weolk body wolont and 40 week body
waioht) were found to be expramoly low in megnicuds ond all
vers stablsticslly non-signlficant. Further, the time trend
astirates in phenobypic correlatdons in both straing weres in
simllar dicsction o8 ohserved for gonetio correlation from
cize component encept botwesn ooy nurber end ase at £lrst ezc;qL

in IUw; beeoween oge nmeabar and 20 woek pody wedght io I At

The genstic and phenobyple correlations batwaen soveral .
tralts vhich @1d now ohow any slgnificant time trond due o
selectlon for ogg mumber. in ke sbtudy wore consdiotont with
the view of Thivacosundarum (1984}, Iajoricy of che genecvig
and ghenotypic correlation estimntes in this study weres ¢onsig-

tent with ¢he several waluos roported in llterasture.

Sopre of the changaes in gonetic correlations oo obseryed
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in this study betwoon eug nunber snd egg welohe, egg numbex
and age at first egg, ete. mioht asve en geuersted as &
consegmance of salection as reported by Hoorott end Hordskog
(1958)., nLneoner {1950}, Yolcomer (1960} and Sheridon and
Rarker {1974h) suggested thet plelotropid gomes vers TRepons-
sible for gonerstion of genetio covrelstion duning solostio
which wome not Found in the becinning. Porker g sl. {(1969.
19707 emanminod tho affcets of relestion for g prinary trail
o che genotlc corcelation with a sugondery trait over 30
geaerations in simuleisd poptlations and Counld thot ceanstilc
corzolations remainod constenc ncar initlal corrclations ~heh
the proporcion of offspwing seved fof broeding was as large
ap one half. dCenctic correlatisns did sot decroace wmtil tl
selection was os Intense as 200, The degroage was moct mgic‘i
winh high hordtabilisy and after 15th gencration of selaction.
Tvann at intense colection aod srall onwiroaranktal verianne,
gonebie corralasinns did nov feach nero oven afhey 30 geaer

wlonge

™ha regalts of the presont stady suggost that utflining
ceanetle oorrelation estimatos poolad over gensrnclong bebwee
primory ond seconduary tralvs is nob Likely ko affeoot thae pre.
diction of corrolated rospowmos significantly 23 thds 43 o shu_‘...
term selection cperimont mnd at the some time no sionidicen
wimcmtrend {oo genotla correlations could bo ohserved for hoth

|
populstions,
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Response to selection

Resoonse realized from fourn generaticns of INS rithod (ihf
index selection for eqgy munbar uptn 260 days of age in two
vhite Loghorn streing was évaluated in the progent shoty. The
esnontdal faaturec oFf the response o selectien axe chon it’l

Tabize 33 €0 42 ond Flgures 1 to 3.

BiLfective population simc and rate of inbreeding

The nupnber of slres and doms that contvibuted to the
sarpling varianee among the peogonies end the awnher of Andt-
\

viduals meagured in cach gonevabion are presented in 2able 3|3.

The average nuwbaer of pullets with oopplote records, upto
280 days of ags were 1165.8 4in XWN and 1076.6 Im IW7? straoins
rospectively per generstion. The nunber of gires, which
effectively oonbributed progeny, everaged aver the cenerations
ware 40 for IuN and 39.8 in Wwr, The effactive number of dams
por geperation were 238.4 ond 832.2 in TEH end IMP atralns

reaspeatively.

The Inoroesse in the rate of Inbreading fo primerily dopene-
dent upon hrecders from legs numerous sex {Falooher, 1960G).
The effestive myrtwsy of males wore adoguata encnih O mns.ma;e
tha incragse in lobyoeding coofficient (A F) fs evident from

the results presented in table 33.

neatriction {n the alza of mavental population would Lood
to dncgesse in bamosyrosity of the p2ogeny ovar and sbove thae
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wan present in the oot populaticn, This would lead 2o dﬁ:ﬁ.ét
in gene freguencies bhecause of sameling a snaller numtwr of
genes in eoch goneration. Cowe gh gl. {(1959%9h) suguosted that
puch sapling offect dup to rediriction Ain pavental populasw
tion sige can ba soon fron the magnitude of sffostive number,
of parents (Ve) derived ubiliaing the formula asg suggested

by Weight (1240). This fosmla 4o hasod on the assumption
that cach parent has an agual oxaee oL conzziiuting progeny
o the pext goneratioa implying that £ sotual distizibution
of progeny nummey pex parent will be of poilasscn typo. However,
differences grong parents in reproduculve abdlity or fomily
Ad¥derencas In gurvival o Matucity would load to & depreasd
in effeciive murbor of navents, To overgome sSuch aimatieas;
s toim for vardance of fomily sise has o be used to @smﬁﬁam
ghbootive population size (Cowe ot al., 198%b). Wopdskoo
{1078} rogporved chet Ghe rvate of Inbreeding estimated on the
buslz of offeative posulation sire {Ne) by such forruls

{Gone g al., 10550} uwould bo closer to the rate of inbresding

obiodned from achinl pedlioren.

In thin oxparinont, offestive pomilation size in each
strain/oereration was galowlosted by uadng both the formulse
f.e. oF Iichi (1940) and Cowe et al. {1559b) pnd the resulus
are prosented in Table 33. IT was chmorved thet averace I'e
values over gengratdons using Weight (1380)'s formuls wvore
136.62, 135.33 and ao per Cowe gk als {1959k 'e the respective



Taule 33, Dffective nunber of oires, Gang, mumbor of progeny, ceffcotive populstion sige
andd expocted AR in tuo stralns

oy -y

- m : vie. Of weioht (1940} Cove of ghe (19390}
Straln  Cenerations ‘,ﬁ; ng Hglmgi ?itngiﬁy =
{m) {uxy G AR e Af
%0 %0 8% 5% 131430 TL0E 187,55 O 004
E:}l 40 21y 1322 135,22 D006 118.42 2,004
TR ;32 A2 379 1297 139.94 008 133.88 D004
8q 40 *72 137 139,49 G004 13069 D004
'&139; &3 233 1358 137.06 3004 134.50 Q004
mverase 46 23844 1L68,.8 136,52 - 127.03 -
Curnilativa - - - - 712020 - 0020
E%a 25 173 128 133,09 D004 125,00 V004
i 39 197 S10 13022 0004 130,40 30046
T g 40 294 1351 140.84 1,004 138.95 $a704
= 43 257 1302 138,45 S 204 130377 D004
34 47 239 1382 137.736 Q005 133,34 G304
DUDTIH 320.8 23%«2 I078.5 138,33 - 129,69 -
Cwmalative - - - - 3026 - 0,020

s

aul

16t
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valnes wese 177,08, 129,69 in LW and DD acrainsg z:ns:;cct;iwﬁ‘;r.
The snaller dlfferances in the Ne values dorived £xom both wme
met}‘;a&s sugoest tuab the verlance of the fanlly slsd weo nov
very larst. The vary smoll roduction in effechive population
aize by considering fomily cize vorlanoe 4p congistent with
#he 'zeports of Cous gh gl. (1959bY, Bran snd bov (1981}, Barva
{1963) and Thiyegasundarum {1984}, Brah and Dav {1981) wep-—--2
that tho eSfcotive poptlatisn slss oslevlseted oo per fowo gk &,
(1{3:?93:7 wps more gEficient to roesure ingrease in rate of ine
bz‘agﬁiag ob erery generabion. Tut the oreschb Pemilvs mveaigai
ahaolucely no dLifersnes in AT in ony genovoblon/styaln
(Teble 23) by ueing both the methods. The cunmlative nbwecds
ing'gor hoth the strains under shudy Was fownd €0 bo 2%, This
waz conzidered as the ugper limit sinee sik patings vere dc’i.%i»
bera‘zmly avoided in esob straln undor selostion.

meffnor {19401, Wilson {1740}, Uokrim (1063), Relotad
(1972) ond Wordshoy gf al. {1994) meported st win effost
Jubgeeding on econonde tvalts dn pouliry. Nozmdekoy g al.

(1974) indosked that 0,31 incresse in Anbreeding would depluse

zate of ogy produciion By (.23 3 0.049%.  Hondskog sad Ferdine.
(1930} exaained tho Jmporesnea of inbwecdlng degpecssion and
\

naaz‘iml selegtion during artificlsl seiection and xoporsod st
metgie trelte are luss sulzjected to intwending devtession thgn
LopEOtCEiVe S¥alts. Dempeter 2 al. (1338) and cowe 2 ol
{1973) indicoted that with large offective populstion sise



the effoct of natuvsl selection and labyeceding depression on
nigh level egg producticos are segligibia. Thivagasundaram
{1564) cboorved wory marcinel ivcrease (1.3} in Anbrooeddng
due to three generations of INJ selection for egg produstion
upto 280 days of ags and did not consider a Ccornrectlon for

inbroeding depression with veforance o reported yosulits.

In the progont gtudy the effactive populsticon sizno wad
large and A F was srall. Henoe the inbresding depression on
various esonorde tralis was assured 1o ba neglicible and corfes-
wion of debka for inbroeding efioots wes considerod to o

URNeECSEaTY.

Seloction ddfferontdnls

The onpectod and offoctive selectlon (dfforontiols along
with selection intemslities and pixmotyple standosd deviatsiond
ure ghown in Tebles 34, 35, Althoush selection was vractisgad
only for egy mnurber, ssloctlion differontiszle rone also ool
labted for the sccondary tralis Lo assess thy dogree and magni-‘-
tude of oeleotion pwessure Irposed IAn thone trales duc to

pElontion fopr primary irait (Tablom 34, 38).

Primary selection Jifforontisl (oo numbor)

“he effoctive seloction differential fov ogy nuwaber upbno

|

280 days of age avoraged over four ggnorations vore 10.73 and
12.03 egue An 69 and TUP stredns, rospectlvoly. The corrgge

ponding exsected selection dAlffprentiaslg wore 10.66 in W and



Table 3%, Dxpected and effective scloecion differencials, selection intensity for sslscted

and uwnselacted trales in strale W4T

e

a Males Pemalos Averacs Mt nEE, f:m?m iclﬁ&tigﬁ

o Henorg-- ; Y o T

Tralts tgml' -y Ny xp. | BEL. Bxp.  BIL, Exp. é%. n*(:i‘;s ¥
.0, Sale  BaBa  S,0.  OePe 3:De Gp *

1 2 3 4 1 ) 7 3 9 10 11
Jglegked =N Ge3d 778 12.85 11.66 9.60 2.7 1.0% 18,15 0.5380
2B0 days wLg g 15,57 16.24 18.02 14.25 12.35  12.25 059 2375 Q.5508
promiction 2
e Sq €8.98 By 12,11 12.73 10.50 10,75 1,02 3055 {+ 3519

Sy 757 2.82 172,38 12.73 10.18  17.28 1.0 16,73 0.56145
AV, B.47 8,65 32.84 12,684 10.66 W0.75 Lol 1,55  0,4988
Upselectod 4 w827 wB5.17 w7l =6.53 ~5.T0 5,85 3,03 17.08  «0.3272
Age at first %
@_@3 (ﬁ} 92 "’3037 "3.21 ""3139 ”3;5@ "3‘3{3 "34\‘3,-1 3.-531. 3593 w{).:&@i‘;}
Sq 3 wis o7 G543 «BuO5 =504 ~3.372 .04 10.74 ~D.4880
Sy ~F P8 3,90 «TuB3 =T T2 =5.77  «5.8% 1.00 12.09 «D.4830
av. 4 D6 ~$.21 ~5,IR B OE =.07 =508 1,02 12.41 -0.4094
{contd.}

G



Tablie 34 contd,

1 2 3 a 5 6 7 9 10 11
20-wesk body 8, 40,28 59.11 4587  21.48 47,56  50.30 1,06 128,08  0,3927
wedeht (o) 5, 35.83  33.35  37.55 4£1.72  36.88  37.54  1.02  122.46  0.3066
5, 10,32 20,98  37.03 4D.49 28,16  30.74  1.08  91.33  0.3366

5y 18,09  15.40  60.37  62.57 36,73 38,99  1.06 128,13 0.3043

avs  29.37 32421 45,28 46,57  37.33 38,39 1.06  117.50 0.3352

40-veck body O,  ~.36 =17.63  7.86 2,30 =328 =7.66 2,36 176.70 =0.0434
wadgnt (g) 5, 2,08 3.85 0.7 1.45 1,47 2,70 2.31  134.47  D.0201
S,  =4a12  L23 3.30 145 ~0.41 137 ~3.34 155,14 0.7080

Sy ~2L.51 ~16.13 219,77 30,50 ~0.87 233 2,75 152.57  0.0157

AV. =822  =F.13  7u55 653  =0.84  =0.30 0.36 154,72 ~0.0D19

Bgg welght B, =0436  =0.47 wD.53  =0.30 =0u45  ~0.38  0.87 3,53 ~0,1105
{g) 5y w0e58 w0483 =D.TT  ~0,91  «0.98  =0.97  0.99 3,35 =0.2292
s w0al0 .26 .26 0.50  =0.77  0u12 =171 2,93 0.0305

3,  =0.78 <075 l.es 108 0.4 037 L2l 2,81 9,060%

M. ~0u53  ~DuB3  ~D.05  0.08  ~0.28  ~0.22  0.76 3,41 ~0,0645

1



Table 35.

Bxpooted and effective sclecticon ddficrentials, seloction Intensity for selscied
and unsalected wralts in strein TR

Solote

tHales Femalss averoge HeF Bif. Phenow

Traits Ceneras - Tup, typlc  tiom
tion Bagye  BEL. LEps  DEE. B3 ngf, shandard  intene

5.0, 8.7 SeBa 5,0 SuDe Selde deviation sivy

P D

1 2 3 4 5 & 7 o 9 10 11
Zglacted 8y 12457 12,96 11.47  12.37  12.07 12.67 1,07 15.97  0.7534
222 gfgf S, 12,40 12.32  11.98  11.58  12.19  12.20 1.00  17.85 0.6B35
auction Oy 10,43 10.26 13.090 1432 1207 12428 1.01  17.50 0.6850
mber 8y 2,30 9,72 12,20  12.23 10,75 10.96 1.02 16.81 0.85320
AV 1320 11.98 13,39 12.62  11.50 12.03 1.02  17.12  0.7093

Upsolonted
nge ot civst i G 86 mF Bl .55 1017 ~0.58 0,99 1,04 14.86 «0.5052
agg (a) Sy w28l mZ86 w337 =D.80 =304 =288 U.DE 2.58  «0,3006
85 o1.B7  ~1.57  wd.93 5,42 3440 ~3.50 1,03 10417 -3.3442
By ~5e03 wBaZR wBeb8  wB.3E B35 =B.2F 0,08 1%.1%7 ~0.4348
2. .84 ~d,87  w5.083 ~5,85 ~5,34  ~8.41 1,01 11,81 ~0.4860
{oontdl)

AGT



Tavie I8 coutd.

1 2 3 a 5 6 7 3 9 10 11
20-week body- S,  33.74 40.81 38.31 54,41 36.03 47.61 132 116.89  0.4073
weight {(g) S,  49.26 50.98 41.69 41,13  45.48 46,06 1.01  12.83  0.3809

5, 32,97 20.95 38.93 48.66 35.95 37.B1 1.05 98,59  0.3835

Sp 18,27 14,93 3876 32:45 26,02 23.69  0.95  105.07  0.2238

AV, 32.51 33487 30,42  44.16  35.62 30,79  1.08  110.57  0.3508

g0-weak body 5,  =0.92 2,52  37.13  57.32  18.14 29,92 1.65  103.45  (.1547
wedobn (o) S, 87.52 47.87 14,70 15.93 3i.11 31.80 L.0D 157.58 0.,2024
S, 19.44  14.69 ~1L.86 ~8.16 3,99 3,27 0.86 326,42  0.0100

S, eD.T7  =1.53  12.12  16.45  5.68  7.46  1.31  144.3% 0,057

e 16.32  15.89  13.02 20,39 14,67 18.14 1.2d  205.45  0.0883

Bog weight 3, =073 0,45 0.03  0.12  =0.35  =0.17  0.49 1023 «0.0526
(g} 8, ~0.62 ~0,656 ~0.28 ~0.13 =0.45 -0.33  0.87 3,29 -0.1385
S, =082 =392 0.20 043 =031 ~0.25  2.81 3,79 ~D.0560

S, ~0.07 ~0ul4  L.81 L2 6,47 049 .08 2,07 0.1707

Av. w056 «D.54 (0u23 0,39 w016 0,08  0.50 3,30 ~D.0242

L51



11.80 sgge ln TP, The ratio of effective o oupected selection
Gifferential was alment wnity. The respectlve vglues uero
1,00 for THF and 1,08 for DNk, WHithin genogation cosparicon
presentad similar btrend and 1k wos conslstent dn both ths
gtyvoing under sindy. This suggested thot navural sslaction
was ool antagondstie to she intendnd solention orizorien ag
reporced by cawiiow workers (Morzis, 1963 «irmney ot al., 19703
Avyaganl b al.. 19805 Dap, 1982: Veabotwomadlon, 1982; Ayga{mﬁ.ﬁi
ab ab., 19837 Derue, 1983; ichapatra b sl.s 1993 and |
hiyagaoundarum, 1984).

The geleotion intonsities {stawisndised Eﬁlﬁﬂt}ﬂ:a GiLfe
rensianl) ayersged ovor gonerations for tho celected trelt woxe
Q.4988 5.0« for W and 07023 8.0 for V9. Thus neleotion

was rolotively moro intonse dn TUP as corpaed to LAY perain.

Segondary sslection Sle€forentiali

slection difforentinle in tq0 unssleoved toaits, which
. |
sava boon prosented in tablop 32 and 3B, wero computed oo apeess

pye

[
o

the Anflucnes of soleckion opdterdon (ag o upte 280 days

of ags) on sevondary anpelnched Lraisns,.

Mge ok First ege

The sespactive expocted and effechivo gecogdasy polagbtlion
difforentials for average Ags at Lirst egs svereged dver souy
vanaratlions were «4.97 and ~5.08 days dn IUH stralig ~5.34 and

=He21l s Sn TI0. Tho raclo of sffeotive o aximotad selection



difforential were 1,02 in T9R and 1.01 fa D9y, This tread

was almost simlilar ap observed for egy numbors the princdpal
sradt, The rosults wore alse conbistent with the reworts of
Mnney gt gl. (19700, Avyagard et gl. (1983), Wohwpstrs g gl.
{1983} and Thivoagasundarwm {1984). The intonsivy ol selectdon
{stamiardised secondery selection diffgrentisle) for this tralt
Aue $5 selopction for gy nunber wers «0.4084 8.0, foxr o7 and
=3, 4660 5.9, for 4P 2nd wore close 0 the repoves of
Thivagosunderun (1884). Those selection lntengitles rrere con-
paratively of highoer wagndtude, wilkch is omly possible woen
the calectoed and wnsolectsd tralibs arg onivelated favoursoly
ag in ohis gagc. Tho gonerationewlae gelevchiun invens?¢las
ranged £2om «0.3272 Fay 20 ~D3.4B860 9.0 din T and ~0.3006 S.B‘.
€0 0. 0052 8.0, In LiF, Foe above rosults indioate that direck
sploction for oqy mwker would Hring shout concumiiant raduc-

el dn age ab Blrod egge

Z0mwmet: body waldine

Phe wxpected and effoctive cecondasry salectlon differen=
siale averaged over four generationa for 20 weok body wolght
wore 37.33 and 359,39 grames dn B and 35.62 and 38,72 oromds
in P otrain. The yatlo of effective to expected socondavy
selectlion difforencials averaged over goneresion werae 1,06 end
1.09 in D3N and TUP sorains respestively, “he rebults susgest
that nakurs’ scloction fevourod the artificial selection for

al
20 veok 2ody welybt in tho wweo rosulations wder sludy.
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The selection intensities (1) Zor 20 week body weight due
to gelection for part period egy number werw U.3352 £,D. in
T4H and 0.3508 9.D, in X, These eshimates vers foumnd o o
rolatively higher than the report of Thivogasundarum {(1524) in
ey rwder iine {(J.2440 S.D.),  The generstlon-ulae solectlon
intensities rangad from 0.3043 S.0. 0 0.3927 5.0, in 197 and
D42238 8.0 o 04073 8.0, in ZUP strain. The positive solecw
tion dlfforeniisls ard a moderate intensity of saloction for
20 weok body weight would suggest thet the 0 vesk bofy weight
would improve in both posulaelonsl I, IR congoouont vpon

golectlon for egy nurbor upto 283 dayve of agw.

40 weck body wedaht

The stoondary axpected and aoffecvive scloction differon~
tilols averaged aver genovatlons, were found o e «0.084 and
~3. 30 grammes in I and 14.67 and 18.314 grammes dn NP straing
raopegtivaly (Tables 34, 35). The ratlo of affsotlive o
sxpectad selection diffeventials over genorations ware 0.36 in
W and 1.24 iIn IvD, Tho resulis sugoested that nopural selecs
wion wag opersbing in fowour of 40-ucek body welght in WP
srrain, but was sgainst the Indlveck effget of selection for
40 weak hody weignt in &4%, This trend nowever ds undesircble
since gelegtlion for part perdod eyg menbor would incroase
mature hody welgit and hepce hichor ferd convucptlon dn IWd
straln, bui natural scloction would decronse the manure body

wolght in TWN which is desgirshble. Hewever whille oxsmining the
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rgalized corrclated vesponse per penscation in H.P stwaln for
A0wuaek body weiche {(Tablo 39), decline 0Ff =ntude body welght
was noticed {(«12.80 o) which ls deslirsbic oslthough indreaping
srand wos expected. 28 such it wends to suogost thal Gw
gffech of natural solection wae vasked by the indinoct elfent
of the selogtion on 40-woek oody wodght dn XP asfraodn dn the

apurse of four goatrations.

The standardised secondary solection diffevencials wo-
raod ovelr geoneratidn wore -0.0018 JS.D. in B and Q.00883 5.0,

in XN oereinge

Sgg wad-ht

The secondary aupecked and effective soloction gifferen-
tizla over genoracions were found 40 Lo -~0.29 and «0.28 ogramwes
10 TWE aml -0.16 and =008 grames io e sgiraing (Tables 34, :’15).
The ratio of offoective to oxpected soloction diffcrontials whien
wera $.76 Lor T and 0.50 Sor T indlceced that fatural selog~
tions was ootinyg agalnst the indizoch artificial solectien for
egg weight. The stundsrdized soouudary seloction Adfleronslals
avoraged over generations went found o be ~0,06845 S.0. and
~0.0262 B.Ds dn IEYW and IWP gtralas segectively.

Roealized yesponee to sgleckion

The leasc skpimte maans along with standaxd efrors for the
principal and corzelaved trafts have been ouacariced in Tobles

36 and 37 and Piguras l-3. The sverage phanotysle résnmss



Table 306.

Songrstlmnidise mepn

along vdth standapd orpor of vawlous tratis

in T ctrain

Mean » S0 (QeVal

. Hoe OF
Cemera=  ghoorvme nge ab Ioeweck &)-vaak Egg prodn. Bog seight
tion tlon first ooy bady welght body welght (06,5 {ri}
€} (g} {e)
bage {8.}) 584 L77.3420.74  1161.7645,30 1601.5947.31 68, 3420.75 51.99+0,15
') AR, e = =k £
{10.08) {11,02) {11.03} {31.11} (GBI
e 1322 161,.5040.25  1A79.7743.37  1392.5743.70  74.76:0.57 51.5140.09
{5,543 L10.38) {2.86} {27.7%) {651}
32 3287 159.38:0.30  1200.8842.54 1506.8234.31 B5.02302:35 53.9440.11
53 1270 165.22£0.84 1104.6983.60 1477.58124. 28 B, T3H0.47 S0L.63H0.08
{7.32) (11,5801 {10.38) {19.29}) (5,84}
3 4 1356 154.0940,28  1341.8242.97 1507.2013.5%9 83.8740.49 B81.05+0.08
{5.51} {&, 15} {3,76) {19.09) (5.92)

et
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Age at firot aoc and 40-week wody woloht

The gonetig correlaticn estimates bebwetn age ot firsk
egg and 40 weck Lody welght zanged from -0.00 o 0.80, -0.57
3 0,18 and ~0,33 to 0,48 for W and «0.20 o 0.31s =0.93 €O
339 and «0.15 to 0.19 o WP stroin from glive, dum and size
plus dam cmpononts sessegtlvely in difforent gonorzitions
{Table 27). Tha estimates pooled over gonevationg {zop sirve,
dam and sive plos dan compononts uove fousd 0 Lo (.33 2 000,
~3.23 & 011 and 0.1 Z 007 In THET and 2.00 & 0.11, 0,31
0,09 and N.07 % D.07 in TP swraing regpeclively.

The resqlts of genetic corrglations bawyeen these tUo
tyaits revasled that che octimress fvom sizo ouuponent vere
positive and voried from icv to moderabe inm both the sveolas
undoyr stady, whtreas ostimotos fron Jam conponond were mostly
nogatdve although of sirdlar sagndwedcs Thoe avorsgo veluse
of £ho peversl estirmabes repowted in tho litoratyre wore Qohe-
siotent with the pregsent findin,s hoth in meognitude and
dirvesion, esoowt the cstlmates €10 olre plus dam oompoadnts.
Tne aptlnates of ithls ctudy Far WP stsoin is in orreosent with
the roports of Lorpar ond Oruden (1951), Sole and Jlgrton (1965)
and Bos (1582) vheroses tho magoitude of geaetle orfrclation
obtalned in strala IHD Lg clope wo tho resulis of Tanoka and

Posenberg (1052), Choudhued (1975 and Murky (1977).

Considering who roldiability of the pooleld ostimates From

sizo gonponent it is cxpooted that selectiop Zor oy nwiags



Panle 27. Genctde, phonotypic and envireomental correlacions betveen age abt flrst ogg and
L3ewmak body welaht
Strain  Gonera~ G A58 G 50 2. LB x ASE e X e
tion &= L Clgamy e B ‘o {840}
nm 539 WOQQS"&@. 33 ‘Go 5?&{)043 "0033i{3034 "O; 14_‘;0 v{}a* "0- S-'é "0.07 “'0#16
By - «DeFTF 22 0.2540.16 ~0,0020.03 2 «0.17 0.01 (2 O
By 0.601004 =3, 1810L.17 $.2230.12  0.0430.08 ~7.28 Q08 -e 3G
53 ”ﬂuﬁ}g_’i’_g- 19 ‘0020}:5}.21 “Qo 12100 3-4 *’3-82:3;0-03‘ {1’11 0-37 0,{39‘
*
Sy D.3630.16 - GadGre 1Y Du08x0.03  =0.24  ~5.10 e 15
Pooied De3310.09 «0.2350.11 G 3843.07  O0.0030.02 0 ~0,13 0,01 ~3.07
*
ot 24 55{3 D3e1740.30  wD.9140.18 (. 1610.38 »ﬁ.lﬁiﬂ.ag {3028 0,07 -0 17
3q i} 26304 20 v 3. 1545010 «0,0250.03 0,12 ~0.02 G0
Sa (0.3130.37 »D.1140.21  ~G.0120.15 -0.0220,03  «0,06 ~-0.0% it (33
53 0;27:2’_;7;26 *@.ﬂﬂi@-ﬁﬁ 0.3.513,13 5093“?"1‘3.03 "ﬁ.lz G.{‘)O@ "‘9.{)5
';‘5-4 G.0230.23 2.3230.18  0,184D.34  4,0740.03% G405 ~2.05 -0.001
pPocked Te0830, 31 ~0.2153,09 0.07#).07  0.00150.01 «0.068 -0.03 ~Fe3
J“‘{*. B< Onﬂii é’, P <NHE

-, Values beyond whecrakieal lindts
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and Ao weer body we

wonld bodng Aoun tho age ab £irst ogdy  The phonotypie corvew~
lzticn hetwoon those twe ralts carsed feom ~0.34 to C.08 o
I and «0.15 6 0.07 la IV seredn, out of thich oaly the
eptimates of 3, and 5, generations in Doth stwoins were
vhaereed o be significant. HDovever, eotingtes pocled over
genorations were non-slgoificant end extrenely low in sagni-
tuda (001 & GO2, I 001 £ 0.043 e}, The onvizommsntol
emrrelations for hobh mé saradng Uere negative and low in

magnituds,

hoe at flwst oge onf aric sl

Pho goastie gqorrelation ettimatos bepwoon dgoe ab first

ooy aud aug welght du soveral generziionsz £oom olyo, danm ond
gire ping dum components ranted £dom ~0.25 g0 0,84, «0.18 ro
£3.56 and =0.18 €0 0.63 In TN anf «0.39 to .23, ~0.34 to 2,33
and ~0,22 to 0.18 in TP stradn rospoctively {(Table 28}, The
popled estinates uvere §,39 £ 0.06, .02 & .10 ad 5,13 % .06
for iM! and -0.04 % 0,09, .04 % 0,11 and -0.84 % 0.07 forr
P strain from sives; dam ond sive plus dan Componsnts rede

Mastly tho oooled gonelin correlations wole low in madnie
tude Loatwoen thoss fwo treits 2n “woth straling from verious
corgononcg evoont for DY from slrve corponent. The intra
geperanion cotinstes alge vorled widely in magnituds as uwell
s in fivestion. The astinstes of the present study ave ¢lose

o the ovarece velues goloulabed from che several roportod



Talsie 28.

Ganetde, phopotypic ond environmental corrolstdons oiwesn age ab Slrab ogy and

Boy welohh
Girain  Genera- TG ESE TGO oaunydB8  SPLoD re, Tey oo
tion ’
Tt 8y 0,0430.13  0.2820.45  0.6330.20  0.1650.03  0.01  0.08  £.04
ﬁ& 063011 ~0uAB48038  Gu1240,15 D.0GED0F%  =0.07 G414 .04
::‘s2 G803 0,030,256 J.0810.12 0.05:0.03% o533 .02 {102
8y ~3.2550.18 w0, 114500 ~0:1940.13  0.0571,03 {3433 .18 .28
LY
‘3& %933&:’3-13 ii‘bf!‘é‘;{aﬁ;:%z G.Z?i{fqlﬁ ﬂsll«,ﬁﬁ.ﬁf&' mﬂ.@ﬁ Jx.M fialdl
&
racled DeIVENGO6 (L0230.10  0.1140.08 G000 .Glh (.08 0.09 807
htey f‘—;»g FaBlin.20 - ~Tu sB50. 534 TuGa0W083 002 .32 311
31 ~Ou 30018 G.10:0.31  «0.221016  «0.0730.03% a2 w337 0.0
gﬁ ’3»2353 tg}- "Q‘ l%ﬁ:{‘t% {} » Q?i‘go 3(6 Q v@ﬁﬁ:‘:} J@.?; "Q\- @1‘, !:?1 ﬁg @.{3&
8y “0e16305 19 -0.2420.21 ~0.1920.14  0.0240.03 0.20  0.18 0,18
-
3 ” D.3382.1% D.332R4% O 280,14 e 352003 D.38 (3a102 D12
Poalod B0 H09  0.040.31 ~0.040.07  CLOSELDLFY 011 .09 O 10
R, POy Y, PCOOB

-~y Velues boyond theovesical imdes

e
g
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roselts (see table 9} The rosulis as obtained in this
dowestioations sre siniler to the reports of fuadeer ct al.
{19977 aud Das {1983).

The phonotypic corrclation estinstos ranged fram 0.08
0 (.18 Ain IMF ond -0.07 o 0,15 dn B in 4lEferont geneva~
tionss The rooled cver cenergtion estimates ware foud to
e 0.00 2 0.01 ond D.04 & Q.01 Zo8 DR @ 92 Deopoctively.
Both Lhese sctimabls are statdstically sigaificaoc. e
phenotyple corralation obheajned in Lhis study azo comtituont
with the roports oFf Prolasibeba {31973}, Rangonabhsn (1076) and
Das (1583), The eovironmontol cuirolasions wosg ohsarvsd ke

e wory low in magnitudo.

Bog weldoht ond Z0-yoelk body wedaht

e gandtio corgelacions between the g velcht and

20 wosk body wedght ronged from -0.548 60 0,53, 0.17 to 9.61
ahd G009 to G485 In D07 and -0.48 Lo .60, U1l o 081 and
014 tor 0,53 4n TP frem size, dem and sdre plus dem eomponentt
rosposkively In various geporations. The pooled eetimotes work
0a32 & 0a0%, 0,39 » 0.07 ond 0,33 2 0,06 in WY eud 0.41 & 0.0°
0uB% & 007 and 0.37 » 0605 in INWP strains fyom plre, dam ond

cire pigs dam eongponents respoctivoly.

Most. of the conetic coryolation cstimatas wore foumd o
pa modarately positive. Fov nogouive astimafesn obtaldnod rwre

only from sien campopont i.8. fram S, (a0d), 532 {xGa} of 1N

and By (£} OFf TuP gerain. However, all the ostirabes -ere



Pable 29, donctic, phenctyplic and environmontal corcelations botweon 20-vwodk body woight
atd apm welsahk

Serain fiﬁ?iﬁaw S e 2, FE0 Gy 2y PR RS Ty =9, Ty o amy
B 5y “D.5830.36 0.3230.23  0.1330.18  0.03:0.08 0,09 -0.38  -0.03
5 0.5220.15 0.31#0.17  0.4320.11 0,160,085 0,18 0.004 -0.00

5, “0.05:0.26 D17i0024  0.09:0.12  0.09:0.08 0,13 .08 0.09

N (u4550.16 0.530.15  0.4820.11  Cu4iD,08 -0.23  ~Ga1Z =017

8, 0.280.18 0.6120,16  0.3080.13  0.1820.08° M08 0.4 05

vooted 2a3250.00 0.3535.07  De2330.06  0,1380.017 «0.03 0,03 ~0.03
~0N0840.25 0.213D.12  0.1430.32  0.1820.05  0.52 G0 .26

0.3%5.18 0.1130.27  0.23:0.34  G.izo.0l 008 020 LS

0.42:0.16 0,1940.15  0.3230.11  0.1330.03° «0.18 0,01 ~0.08

Du6230.13 0u8330n16  0.530.10  D.24:0.030 0,13 0.05  -0.02

S, £24040.25 (531015 0046:0.11  0.2330.08 ~0,26 0,03 .08

Pooled 0.43879.07 0.5420.07  0,39:0.08  0.2030.01° 0004 ©0.00 2,05

PEy P <D0k W, B CDLOE

681



within the theorecical 1imits. The sstlmates of VD wore
rolatively higher than those for the skaln M. Howevor

thare was not wueh verifation smong the estimatoa abtained

Erom various componends In hoth straing, The results obtoined
in the present study are slose to khe aversgh valucs calgue
lated {rom the seversl poported in &he Literature {(ogo Tablo 1D},
and were in agrecrent with the findings of Adnnoy gt 8l.(1968),
Kalsted (1972), Wands (1973}, Prakeshbabu {1073} and Choudivard
{19758} .

The phenotyvpelo corrpglation eatinctes ranged €ron 0.03
to 0,18 4An INT and G.13 to D.24 in TR and 211 wore gbatistie
cally sigrificant except in 35 generacion of I¥M straln. The
pooled estimaben of phenokypic corvolastlon vare aloo signifi«
cant and vore 0.13 & 0.01 dn THE and 0090 & 0.01 In IUP gtreins.
The tnvirauontsl cosrelstions vore smell ad nogative In 179

vhereas Lhoy »e2e swall and positlve in IVp strain.

Boygg wedloht snd 40-woek pody weloht

The genetilo gorralation esfingtos hetuweost egg welght and
40 week bLody wedoht in @ifferent generations varied widely
and rapged from 0.27 to B.74, (.27 Lo 0.65 ond .29 o 0,65 in
IUN end 0.01 €0 B.77, ~0,003 te 0.50 ond -0.02 to 0.52 4n Iy
strains from miro, dam el 2ixg pluo dom CONDORENED TUSDOCs
tively (Table 30}. The pooled cstinmabos of gonetic corrolse
tion €ror slre, dam ond sdvo plus dam conponents Wexe 0.54 &

008, 0,352 & 0,06 ond 0.40 1 0.05 for IHE and 0.48 4 0.08,



Tabie 30. CGenctice, phenotyplc and anvivonmentel correlations Btwenn woyg welght and
40=viook body wolchn
Slradn ﬁﬁ&n T B 5,180 By o iS58 ITESD . ey, EOQ e
g4 S5 Dud640.30 0.6550.17 0.58%7.43 v).lﬁi{}.ﬂe%z V02 =0.1fF =3.07
3:‘%1 TeTAEDG 0 QST i4d ULEBEOE O, 263?3.‘3‘?* w317 DeliB =06
By 0e3120.81 0.2730.18 D.29:0.12 0.23«:;_-:13.{‘)3* Q.14 015 .15
e D.3840.17 N.GLE0. 11 C.4830. 30 O.%jﬁ.ﬂi (.09 .07 0B
By TuB74017  GLSUMD.1E6 D.3340.32 G.Z&ﬁbﬂgﬂ 2.18 D46 5e37
Poolod D.58M1.08 D.500.06 0.8900.05  0.2420.08 .05 1305 .05
32 Sy Q0120425 «=HU840¢53 ~0.02:0.21 O. 19;;_{3.{3%: D61 G.38 Dedd
8y D3¢0 19 - D.1550.18  0.1720.03 .31 .18 Ga81
5, 0.77:0.14  0.03:0.14  0.20i0.31  0.0830.03% 334 0.004  -0.07
Sy 0.3640,19 Q.2540.34 (5,4040.11 0.25_»%_;1.0%* 0186 Q.13 .14
‘35& 4 5853. 14 $.5023.15 0.5240.10 m.aw.&iw 0,16 0«23 .30
Poolad DedBi3. 08 3313008 Du3340.08 2.2020.01 .22 Te1? $3.18

de P<0.017 %, P<O.08
~, Values bevond throrekical limie

(34}
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Ge3l & 0.08 and 0.33 % 0.06 for IN° strains respactively.

In geperal, the genetic corvelation cotimetes Loom
various oorponsnts were found to be positive and modarate dn
both strains under study except fow negetive eotimaton much
ap the X6, and ¥Gg .. In 8, geperation of WP sergln. The
regults of the present study were consistent with the average
valueg caloulated from sovercl reports in the litoratuve (see
Table 10}, and similar to the repmtks of Mordekog gk al.
(1974}, Choudlmrd (1975), Furpy (3877}, Praicshbabu g al.
(1978) and ghang (1984},

The phenotypie correletions befween those two traits in
different gencraticns ronged from .18 to 2.29 in INY and
Q.06 to 0,33 In INY stradn and all the ostimates were found
to be significant sbabistically. The pooled estimeten were
G.24 % 0.01 and 0.20 + 0.0l in VN and TP stralno respectively,
and were statisticelly siogdficant. The environmental copre-
lations wero all positive Lut the estimsfes woro relatively
higher in BIP then T4 strain,

fody weloht at 20 and AG~wecks of acs

The genetlo corselation sstimates between body wolghts
of both the ages ranged fron 0,75 Lo 0.483, Q.61 &0 0.82 and
BTl £0 53,72 in NN and 063 B0 0.94, .40 €0 0.72 and 0.57 to |
0,93 Ain IWP strains £rom sire, dom and size plus dam components,
regpactively (see Teble 31} in different generations. The

ponled cstimates from siye, dem and sire plus dan conponents



Tablie 31.

oy welaght

Gengtic, pherotepic ond envizonmencal cocseletlions bebween 0.0l fud (leseohk

b

stradn fﬁ:w&-— G IGR SN TG it EELER e Ty SR oumy

v S MB3LED O.TLERAB (.7650.09 s.m;:;ﬂ.aé; 0.38  7.38 0,38
5, 0.8120.08 0,610,184 0.7A30.07  0a£210.03)  0.25  u.l 0.20

5, 2.7640.11 00006 O.TI.05  BS2A0E 039 0.2 0.3

Sq 0.7550,08  0.7420.10  0.74:0.06  0.390.93  -0.28 .13 ~0.02

Sy T.7730,08  0.0230.08  0.7940.06  O.5340.03 0,43 088 0.46

Ponled  0.7840.08  0.77H0.04  0.7510.03 0.6850.010 0,23 0.32 0.99

TP Sy O.7440.13 0,400,590  0.6430.14 m.svj_a.aé: 0.45  ©.58 D453
3 0.8440.06 - 0.0310.03  D.550.05 0,19 0.0 0.32

s, 0.9430.04  0.5620,10  0.5T0.08  0.570.03 223 A6 0.2

S, 0.8340.13  DLUBI0.07  2.6810.07  0.52i9.08  0a82 0,33 0.40

8, BUIOHDLIL a6820.10  Cu0EN08  §5630.08  0.50 050 0.50

Porled  0.8730.03  0.7040.05  0.880.02 0.52:0.01° 8,36 0.0 0.3

ek, BLG.012

ty BLT058

-y Values boyond theoreipical lindes

ESRT T

£%T
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vere found £o o 0.78 & 0,08, 0.77 & 0.04 and 0,75 £ 0.03 in
TWN and 0.87 3 0.03, 0.70 x 0,05 and 0.83 & 0.02 In T2 stralns

rospectivaly.

The gonetio corgelation valuws cobtolned in this study
wire a1l positive and ndoh lu botl the steadneg and in all
ganarations, This suggtscod thas vhe body walghts at both the
agan ‘&q;vzgmveme;-ﬁ by the sane sets of genes. The ostinates
dgrrived in the nreseni, sludy wore plose ho the average values
of the several yoporkod estimates {see Table 11) and ade con-
gistent with the roesorts of Clayiton ond Robevison (1966),
Chaudhaxd (1975),. Rangonathen {3978), Muzrty (1977), Watarajen
{1977}, Gonzaley (1976) and Dea (1982}, #11 the phonstyple
corrciation were positivoly hioh and signilleoant. Tho esti-
mates in various genorations ranged f2om 0,39 to Q.58 4n IUW
and 0.37 &6 0.57 4n I0P stroin snd the respogtive pocled estl-
matos were 0.48 1 0.01 and G.52 k 0.01 and are consistent siith
the rosults of Chaudburi (1978), Rangangtoon (1976) ond Do
{1982). The savirowmental corzelations werd alss npositive ond |

moderata,

Tire tyead of genabic anf vhesotvole correlation

Tine trends in genetic and phénphbypic covrelations bete
ween various traitg due Lo solcotion for oug productlon (aunber)
uptd 280 days vere studied Sor the primery ond secondory fraico
in the two populations under stwly. The time troad ostimatos

{b % 98) vere caloulated by regressing gensration correlatioa



Tabie 37. OCopetaclonuise seon along with stzndard ervor of various tralts in 18P surain

Heary 4 8.8, {L.v.)

Genera~  0» OF ] )
sion OLSRLV R ge at 20mueek 40-veak Tgg prodl. Bag wolght
tion fivet egy body welght  Lody welghl {no.} ig)
) a) o)

e (9,) 428 178.07:0.70  1163.47:5.65  1651.3089.35  66.05z0.77  51.804,16
(B39} {10,058} {11.51) {24,18) {£,.24)

5:1 410 154, 8030432 1376.36404 .01 1432.4825.22 Bl.6740.5% 51.7030.11
{6.20) {5.57) {13100 (21,59} (5,37

s, 139 156,1440.27  1220.0342.64  1646.43:8.75  B84.09:0.48  52.1240.10
{6.52} 18,03} {29.86} (R1.24) {1.27%)

8y 1302 1612030034 118£.9142.93  1427.67:8.00  04.8830.47  50.8040.08
£7.51) {83,594} {0.70) (19,80} {5464)

8, 1352 153,500,287  1305.6833,17  1504.7043.98  06.7330.43  52.1730.00
fr,82) {8.24} 9,24} 116.36) (8420}

91
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per yeasrastion in thd solected Lrait caloulsted from regression
of gonarstion means on goeneratisn numbers wers 8,30 cugs fox
o and 6.37 eqgs Sor TP, Soth the rogrossion coefficionts
ware signdficantly dlfferent, from zerg. How-muoh of this
improvement ig due to genetlc causes 1.8, dud oo selestion alond
nowover wag noc possible o ascertoin due to Leok ofa suitable
wontrol popolation. HALL {1972e,b) reporcted thet toe drift
variance {6 2&} and sampling exror in measurosents (6 20 nay
bigs the evaluation of rogponas ip short duration selaccion
auperipantg. Therafuore the drife varisnoe (6 2 amd sammling
Qrrov measwrcaonts (6 2e) wore Saltueloted es per the mmthod
suggosted by Ml (1972b). The ratio of dvilt variasnce &o
gorpidng vaslancs (& zd/ﬁ 22) revesles thet the drift vasiance
was uninportank in who presont seloctlon cxparisont Sow all
traiis and strains except in IUR for 20 woelk body woloht aed

e wvalghic (Takle 40).

Direck response in ead mmunher

Tho least sguare mcsns slong wlth standard crrors mnd
aoefficicnt of wardation for ooy produstion numbor o 280 dayo
of age have boen procented In table 36 and 37. The cokal pheagw
typia respoases goalisad from {owy gongraiionsg of IDG twetood
of indox polection for oy munbor o 280 doys of age wers 3%5.83
eges dn T@T and 30473 egar in IU¢ soradn. The grorege coHpongc

poer generstion was B.30 4 1480 o0us dn TFH and .37 4 1.60 eggs



im IR obrada widch wore found to be significond aft T and o
lovalsg, respbotivaly {(Table 38).

The aaalysis of vazlance {(Teble 41) revealed dlfferences
hetwsnn generations for past record gug preduction consistently
in bosh the stralus under study. Palmwise gumparison of genge
ropion means uging Donomn’s Multiple Range Test {Tahio 42)
voveaied clonificant diZferonces anonyg canoratians aaopt bobe

weon Sy and Sy iAo TP au woll ao dn DM

Thers was a speckacular ahd exddon jusp in méan ogg masha:r
Teom 8, o Ssi gmerations fo bog wry straing, This night be
due wo thoe Lprovereats in tect snvironmont of 4bo two solscben
nomdaiions a5 compored o the seeveiling anvizonmont in bape
generation. Sdmilar sicwstions moy olse be onoowntored ln sasel
of opistotic chaoacters of he gones effcotdng g9 productdon
{Mohapaera, 1968}. Havks (1878} appribed this to the favoursbls
affecks of major ganos during the first generetion of gselestion
and slw offiect of rdoor gones In subseuant gonerotion. Posie
tive response £0r part yeoond dug produation unto 280 Jdays of
agt has been widely toported in llteratune zod well doouncnted
{Gowe £ oy, 19%0by Horvio, 1963; Sowe gb pl.s 19735 Gowe, 18%
Cawe, 1377@ Poygenpoel and Exeswus, 19783 ayvegerd gt gl.. 1980
Aohepabra, 1980 Fioock, 1080; Rolstad, 1I980: Gowe wnd Todrfull,
15005 n4) jodahl and Woyds, 1000y vVokstwancily 19823 Ayvegard
Qc akey 192833 Barus, IB33; Mobopatre.gf sier 3983 Singh ond

Tumar, 10833 Thdyegosundarum Odes 19853 Thiyogesendorusm, 1984;

o
hed

shet, 1803 and Shong, I904).



Table 3%. fealized gelos pon generoiblon for the stralns

b & S.T.
Traits
i e tod

280 days egs nadber (s) 82302180 843741 460%
Age at Lizst egy (&) o DY A wd 8512476

20 weck ody wedght (g) 28,48+47.83 37.28525.07
40 week pody veichk (¢} ~10437+26,67 ~13.80138,19
Doy waight (@) ~0.9840.11 ~0) 0240 2

ts¥ selacted Lrait

r, mADL.0L; %, PO.OB

oot



GENERATION MEAN

EGG NUMBER



The rosultc of the ~resent study vhen yerified in con-
junction with the docusmonted avidences clesrly Indicnke

that gonetie improverent for ooy wroduction 1n a slow procoss.

Corralatod romonsa 0 gelachicn

The least sguare means Zor thie unselected tralts are
shawn in tabies 36 and 37 and figures 2 and 3. Tho pealiszed
eorrelated racponses oy genoration were calouiasted in sdmiley
maseier as that of seloused treit l.o. fvom fegrexsion of @eng'a«

rabdon srzang oa ganoration nwbhere.

g ph flrst eon

The laésst sguerd means alony with standara srrors and
aoegfiviont of vardztion for aje a¢ pexal maturizy aco pix
sentod In tables 36 and 37 and figure . The ogd st aoual
raturlty doglined fron goneration bo geweruetlon as o worrelated
regponge o selecslon £or oy oucber. Tho avorggs Loosponse |
per genesation wads found o be 4,26 - 2.03 doys dim A7 and
=445 3 2.76 days in IE (Table 38). Toe average FESpOs3C.
which wag calgmlabof as almple yegrescion cowlilcients, wos
found to be atavistically pon-significont. The adalvsis of
variange roverpled significmnt difforonces butwéen ypuerntdon
in poth streing (Teble 41). The conersiion maais $or ago st
first egy olso dlffered significenily Srom each other as eviw
dont firom Immncon's multiple renge Tost. Towe @b L. (19990},

torgds (1963}, Wluney gt al. (1970). Oshome {1070}, Mohapatya
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and atais {1971), Cowe gt al. {1973}, Cowe (1974}, Poguenpocl
and Droomus {1078), ayvagard gg al. {1900, 1383), Xolatad (1981),
Brah and Dev (1981), Venkstraraiah (1982}, Darua {1983} and
Thiyagasandarun (1u984) also have raportsd decline in age at
£irst agg du to selogtion for part poriod ogg peeduction as
obgerved in ¢his study.

20-weak body wolcht

The least square meons £or 230 weok hody velght along with
atandond exrors and coaflficiaent of voriakion have been presented
in Tables 38, 37. Thece woe gradual dnoresse in body wediht as
the geoheration of salgetion advanced, The analysis of verlance
{Pabla 41) shoved significant {P < 0.01) gonergtion offoots in
woth stralns. Conorasion reans wore also slondficsntly Giffoe
ront £zon each other in both the stroins{Veble 42). The reooults
of this study seggest that selection for part period ogy nuber
would result An eosconitont Ancresse in 20 weok body wodght due
to positive aorrslstion betweoen these two traiss., The masn
20 week body velghts wore 1342 g in 8N and 1396 ¢ 4in I in 34
goneration compared to 1162 g in TN and 1164 g An Bp for I’.‘d‘é’e
populatdon, Rverage response pey generation (Fable 38) ¢alone
lated from regrecsglon of genorption means on gonovatlon mrber
was 28.46 & 27.683 g in TWE and 37,26 ¢ 25,87 g 4n I9p.  lone of
those regresion cosfficients waro fovover signifdoantly Algsam

rent £rom nero.
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A pon-significant positive change in 20-wuek body welght
concomitant 2o selechion on part record egy pyodugtion as
obscrved in ¢his stuldy was alse ropoxtad by Vankatranalah (1982),
Ayyagord gt sl. {1983} and Pohapetwya gf gl. (89832, Contraxa‘;
to this Gowe gt al. {(195%a}, vordshog gt gl. (1967), Hinney
et ol. (1970}, Poggenpeel aod Drasmus (1872) ond Thivagasundarun
{1984) roporked none-sionificsnt dealipe in body woight due to

selection on part pericd egy productlon.
A0wwrack Toxdy welonk

The Least square 20nba for 40 weok hody welqiw along with
standard errors asd coefficient of verintion ara preosented in
TaBles 36 ondl 37 and Figurd 3. Thi zrealiped recpinscs per
genesation for 40 weok Lody weighes due to aclectis: for port
roriod ege nuther wore nogabive =nd nonesignificant in hoth é.tze
gtraing under study (Teble 38). Phe respootive walues wore ‘
w1037 £ 26.67 g and 13,80 3 3B3.19 g Iin N ond B stenine,
The analyois of varilance xevealad highly slgnificant ges:ezz:at;.en
affoots (Table 41) both In I7 and XU strains. Cencraplon
mosnc for 40 wook body wolght olzo Ciffored osimhificantly fnom
cach othor in both the strains as ovident from Duncon's Dultlpio
narge Test, exceph buhwoeen 53-54 T TwN

a non-significant docline dn 40wweslk body wolght as ehatrved
in thing study vas aise reported by eorlier workers (Cowe and
FaixFull, 15303 Holstad, 198D: Brah aud Dev, 18813 Ayvageri

8L ais, 19833 Barua, 1923 ond Thiysgasundarum, 1934).
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Bog vairht
The lessk sdquare neans or egy woldght aldng wish standadd

eryges mnd esssriclent of voriation have boon summasized in |
rables 26, 37. The roslised corrolated fesnonses per GEnoLow
tlon for oy welght due to sclection for e wmber woze ~0.20
011 g andl «0.02 & 2.20 ¢ In IW and IP straing respectivaly
{Tablc 38). MNono of those reguassion cocffisdonte were found
to be statistically significant. Conerasion effocks for egg
weight wore fousd bo be signifigant £rom analysis of variance.
Generstion mems wore slao fowsl o Lo slignificenhly diffemz‘;t
from eaoh othor amept for 8, and Sy, v 5, ad 5, In AL
Sindlar trond wag oloo observed oy IUR ancost $hof the wonn
of SO generssion wag not simiflcantly dffegont Sron By anﬁl
that of By fxom Hye Bociine in ego woelchd dug $o sotoctlion for
egy nunber won axuneted o8 eud rurber and ogg walght aTo nege-

ively correlated, Deolline in egy wolght as ohoervod 5;:1 this
study duc to selection for pert povisd gy nusiber vas rapoztﬁ:‘d
by Abplanzly (1986), Jowome g at. (18956}, Claybor and mmx:tlacm
{1966}, Cralg st 2k. {1969}, Unmey {10680}, Guadesr gy al.{1077),
avveoarl gt al. (1980, 1983}, roloted (1980), far'o {1901),
Yenakramalah (1982), Mohopotrw gk gl. (1983}, Barus {(1283)and

Thivogasundorum (1954},
Pregiotion af ddrect and correlated rosmomssy

Aoeracy of pradiction of responae is dependent upon the

reliable entimaces of genckic parometers. The perangter



eztimates from sive compononts of vardence poolad over genere-
£iGis are supposod 0 be rore scouxate and rellable than ingdi-
vidual yeneration ostimates (Mionoy gt ni.s 1970). Honoo
pouied estimston wers uztllized for prodiction oFf gonetle roo-
panse in thig stwdy. Ao the selection in iho presunt styde was
hased on Cepdrne’s indow, the forpuls suggestad by Woney ey sl.
{1970 was used for prediction of dizect ond corrciatod rei~

POBGEY.

The predictod and the realizzd gaing for ohe geloctsd and
coxrelated tralte are preseyted in Toble 3%, iMere srediched
gains e gouetic geins, the reallzed gains aro the ronlizef
pagpotypice gelng. 28 therv wag no means of soharabing genctic
gains {oom cotal phenovyeic oains due to went of a control
postlation tie conparizon hetween predicted genetia gaing with
rapliced phonstypic goin ig besed on the asswnptlon thab environ-
sentel dovistions cancnl oub cach other over the wears ond bhince
rho respoase celoulabed fvom rogression of generaiion meons on
gongrotion nambers io on estinste o realiged genetie going,
Since fts validiey io questlonable in shore durption oxpurle
nened, this part of the thosls ney be conoidored as o theoreticol

erercize than actuel happendngd in selecuion experinents.

Tha prodioted galns for ogg numbar were 2,12 eggs in O
and 2.49 In IFP straln (Toble 39). The sorvessondlng phenotyple
roziized resoonses were 8,30 and 8,37 arms and wers 3,92 and

2.58 tires higher than dho prodicted responses,
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The reglized correlated responges followed g slmilayr trend
an far p3 dlrection ig concerned vwith prodictad gonetlio coOrrgs
laved responces for all the unselostéed tralis wdor study 3
both strcine eucapt for 40-wesk body wvaloht In TUP strain,
where ic wae In oppostise direciion o the prodicted galnsg.
Further the realised corrolebod $OSoswsas 1efe 2everal times
hichaer than the mredicted walues due to sindlar reoagons as
gtatod oarlier under dlzect recponge 0¥ the wrincdisal brolt,
The eqg welght in TUP gtradn is the only Instance of the reew
lized responses, which wos less than the wodinted genetlo
rozponse., The close arpeemtnt in direction bebveor cxpocted
and reslized direct responzes An both the stralns under guoudy
was 1n agreerent with the findings of Eolstad {1880), Ayvesard
et oi. (1983, 1983}, Dorua {1983) and Thiyagasundsrum (1834)
In the stuldiss of phone worlors, reglized Xesponses wore alsc
nicher ¢han tie pradisted cvon though cntrol popalsiion was

uged to geparate oud tho environmontal trends

Reailzed vetponson, howover, woern much smalicy ohan prow
digted in the otudy of Fogoenposl and Dr.mms (1978) ond
Vankavranaiah (1982}

Bohren gt al. (1966) and Rinney and tooffnar {19065} eyprenged
tha view theot wredictad corrolmtid regpomsaes ware ilkely to bhe
loas ecoukate than tho prodiction of direuh rosponse ftgels,
Pogrenpeel and Lrasmus {1978) cheserved that roalisod aamelatﬁm
rasponse agroed well with the predicted in oo of age ab somual

maturity but was 13.17 timss niehor than the sredicted for ogy



Table 39, Realized aad prodicted gofns por gonexation for sslocted and unselected
traits in the strains
Strain i e
Troles Realizad fradioted Poalimed Realized Prodicted Hoslized
yaiug gonetin predicted value gaenetio predicted
wain gain
gelocted
280 davs egg & ; *
produation D33 FZ 3.82 Ga37 2448 256
(116G, )
tngelentod
Mg gt Lirss w26 m}a 56 761 B i ~(3 21 4489
sag (4}
20wk body 23.46 2e23 12,76 37.28 3.54 3.7
weicht {g)
budiiagbey y ~10.37 5499 1a48 ~13.80 2,28 w505
‘Lgg welght (@) -e 28 ~3a 1D 1.47 (302 «3e 183 G.11
h, POdN ., P< 83.05

{
fo



Table 40. Drify vardanos {%5333 s Sartplling error measurenent {6’;@2) and the relative

Amportanos (6132!&52} betyiren a‘::gf

aid 6«32 i ahe coures of selection fox
varicus fraits in the gbtrains

0.t e 7> 3 syp 3 b e

Seraln Varlanoss 3 AL a0 wk ™ 49 Wik D o
Tt &532 060 0.0 22,00 €246 0021
'j 1,28 Gl 32.23 49,07 0023
6 2
%m .47 D.44 3.T2 .86 .91
6&3
v %ﬁ .42 0.22 2081 56,89 0017
%ﬁ 0,80 0,33 1613 117.94 Da012
& ‘2
D
e .53 0.67 1.29 (3,48 1,42
6 E A
€&

i



Table 41.

rFnalysis of weriance between gonoraticns within sirain

Boan sguares

Sugadn OPWECe of
variancs o SV a0 i ™Y AG sk B By
s E *
LM Betweon 4 157672.25"  61074.58  10025646.26 513894444 248,95
genoration
Error S0%; 474,25 131,77 1326787 2171230 11.09
o # e o  xw .
7o Botueen 4 L5700.51°  60535.58°  0462055.35  9650426.45° 400.38
generstion
Brror 5375 266,23 113,53 12100.23  45137.86  13.00

wE, B <31



Table 2. Dungan’s gultiple ronge

togt belweon gencratdions within strain

¥eans
el of
Tratts Strein - ; - 5 - significance
"o i 2 3 4

Tug rurbor 1o 58,34 74.76° 85.52° #6.95%  z.elf e
in 258G days Tup 86.05%  82.67° 84.20°  04.88°  96,78% T
Age ot flrst T 177.34%  161.30°  189,36°  165.22°  134,60% wx
egg 7P 178,07 156.58°  156,14° 161,208 152,500 A
20~wenk body TS 1161.96° 1170.77°  1200.858% 1104.59% 1341.82° an
weight e 1163.47° 1276.56°  1228.07° 1184.919 139B.60° wk
d0-woek body TS 1601,59% 1302,57°  1506.22° 1477.51% 1s07.20% A
welght e 1681.37° 1432.48°  1644.47° 1407670 1s84.71° by
Buo velght T 51.99% 51,517 50.94°% 30,630 s1.087 wEy B, S5,

e 51,904  s1.70% 52,322 soume® s2.a70 Ry o, 8405,

Horizontal moansg with common supocserips don't dilfer sionificantly

wR, POl Y, 2<M.0R

SLT
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weicht &t 14 ponths as & correlated rosponze 4o selection St

part poviod ege numr.

Ayyooeri b gl. {1980, 1983 compaved the predicted and
raalised recponses in selected and correlated tralts fvem £ive
generations of IDS mothod of index selestion and found that
predicted ond vealiwed genotic galins were cooparative in megnie
ende snd direction in mest of ¢ha traite studied,

Barua (1983} gepeorted gomaarable predicted and roealized
seloéction regponges in celected tralt {ego musber) and correw
Lated troite, Simdlarly Thivagasundarum {1%84) noticed glose
agreenent bHetyoon rasiiged sud predicted direct and eorroLatod
regponsss bobth in regnibude and direction.

Realizad bardesta 11ty

Realiged heritability ostimstes for the princlepal evait
provides rhe most erpirical doseziption of the effnchivoness
of pelection. In the dbsenge of non-gendtic cause of regenhlance
metwoen offspring and porents ond nstural selooticn, dhw retlo
of response to solection Glfforential is egual 4o Sho hexdtds
pildoy of the tralt (Faloonor, 1960). In nolsction cuperironts
Lrvolving several gongrstions the reallsed horitanilicy is
ostained by regrossing curmlative response o cumulated oQlouw—

tion differantial.

Roalized heritabllity estivatas would b hiazed unless

control dovietion dota awe Lsing vwood 8o g5 o elindngte iy
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syptenic ohanges due to environrcntal t¥oads, Inbresdling dupLee
sgion and random Jdeife (Paleoncr, 19607, In the present axpeni-
ment tho dnbresding apd genetio Avids pero found o bo wmimpor-
topte Dt in obhoonce of conbrol skfain; anvironwentel toend
sould pot bo climinatod in the prosans sbudy bo obtodn unbiased
wotimaios of onekdo goins. HILL (1973L) devoloped the formula
for notimacion OF roalized harlvabllity in the absenco of a
cengrnl population with L(he sssumptdion that comnon envizonmental
verianco 1s pbsont deae ém% De Bk the author mentioned thab
when éc27 0, in dizecbional selection wmperinents wlthout a
caatrol population, the rooliccd havitohility ostimpte imme

diptely becemon less officient.

Good agreement hetween estinated ond renlizod herltshd-
lities lg not oncommon in litorastuss {(Peatisg and Noxdskog, 19587
Cagwood gt al.,» 19783 Ayyagerd gh al., 19833 Venkstramalah,

1982; Darua, 1993 and Thivogasunderum, 19043 .

In the prosemt study tho realized hepliebilities wore
Found to be 0,76 £ 0.1 An T and G338 £ 0.0 in IUP strains
for the prineinzl trait undos selection {Fahle 43} The cordog-
nonding esktivates fron sive copponint variancs pooled over gong-

rations wern 0.23 & .04 4in TN apd 0.26 4 0.08 in i strolns,

Comparabively hicher roolized nerirability values as
compaied 4o sstireted valuez obbtained ln the present study
sugpest that the onvisommantal tvends hod considorsble influence

over the Tospomaey roelized through seleption.



Table 43. %ealized heritabllity along with stasdsxd error
For egy nurder In W oand WP streling:

Srain acelized viasn (HIId, 15720)
Fded] 0u75 4 Dell
e 1483 4 0.0

6L
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intor strads yariakion

Tho performanoes of hohth the streing (B and IUP) for
various economic broits wore copmared by wwing onalysio of
variones dn cach gonsyabion to ascess the interstfaln

tion.

The Isast square meens aleng with standard ezrors and
coofficlant of varistione for saoh strsin and gonaystion avwe
proesented in tables 35, 37. The smalysis of varlmeces hetuoon

strains in esch generation/eralt are sherm i Toble 44.
Lo numbxe

The lesst squerse noeng for aog hurber uoto 280 daye of age
vere 58,34 £ 075, 74x76 3 0.57, 85.62 L D.0%, 86,73 £ 0.47 and
23,037 & 0.49 for TUN and 68.05 1 0,77, 82.67  0.58, 84,20 & D.40
82488 x (.47 and 96.78 £ 0.43 for In? strains In 9, 5. 95 8,
and 3, gencrations rospactlvely {Tablas 36, 37). The vespective
conffiolents of varistion wyore 331,11, 27,77, 35.63, 192,29 and
12.09 porcentages in 1wy and 24,15, 21.58, 21,24, 18.80 ond 16.3¢
poreentages in INP atratn durdng Bhe Sy By, 84 and 5, generie
tions respectively. 7The c.v.9 boowoan strzine in each generne
tion wore €airly aistlaor excopt Be aad 5, of YN which wers
highexr than the IUP,

The mean compardzon in each generation through ermiveis
of varfance reovealed highly significant {P< G.01) diSforences
botweon strelos A and IWp, in all the genergiions ecopt in
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8, genexation vhere no significant dlfferonce could be ebserved.

A@Vv at first ego

Tha laact sgquare means for age 8%t first ogg were 177.34) ¢
DuTde 161037 4 0425, 159,38 & 0.30, 16522 & 0434 and 154.0% 3
0428 days 207 DN and 178.07 & D.70, 156,60 & 0.32, 156,14 &
0.7, 161,28 & 0,38 and 152.50 & 0437 days for D0 otvoin in
8yi 840 8y, 8, and 5, geuerations respoctlvely. The respective
oaoEficiont of variavion cstimaten woye 1004, .54, 6.74, T.32,
and 6.61 For IWY sad 0,18, 6.20, 6.58, 7.51 and 6.52 for TP
skxrain in Sﬁ. Sy S?," 83 and 5, sonorations. The mamitndo
of coufficient of varlacions in each generatios was sinfler in
both the strains. The analyels of verisnce Indicated highly
significpnt dlfforenices betwesh Lhe straine T and ZwD in all
genurations cxcopt in iy genevation, where no siguliicant diffc-

rsnEa could ln nokicad,

20, et body wedghty

the mesn 22 woek bedy welghks in oremces sove 1161.96 &
5.3, 1170.77 % 3437, 1200.88 r 2.5, 1104469 3 3.60 and
13413‘82 & 2.07 fox LN and 1183.47 2 5.65, 1276.36 & 4.0,
1228.03 z 2.64, 1184.91 21 2.93 and 1395.68 £ 3.13 Lox TJp
straln dn S5¢ 9y, 8y, 83 end 8, gonerciians roppeckivelys The
coeffigient of vasistion Tanged from 7.61 to 11.60 in T# and
803 o 10.05 In Ivp gtrain in various gonerations, vhleh were
£aifly closo in megnitude in Loth populations wider study. The

analysis of varience indicated highly siguificent otxoin



82

{differences in all gencorations except in 5, gonoratlon. The
maan -week body welghts wore found to bo consistontly highor

fopr I9P than the straln 8.

40 lweck vody weight

The least sguolé moons Of 40 week bhody walahd wore
1601.59 £ 7431, 1392.57 & 3.70, 1506.32 £ 4.3%, M47F.51 % 4.28
and 1507.29 & 3.39 ¢ for B and 1631.30 & 9.35, 1432.48 % 8.22,
164]4.43 & BJYS, 07,67 & 4.00 and 1584,.71 3 3.90 ¢ for T
strain In S5, S5« By 85 and 8, generations zaspectively. The
ceafficient of variation cstimatas ranged from 8.76 o 11403 4
IW and 9.24 to 19,83 in NP strala.  The peas domparisonm
thvongh analysic of varionce revesled hionly siunlficant Aiffew
ronces botweon st¥aling N pnd T2 in ell ganovetions espopt
in Bg.  The 40 weok body walght ef the Ik was higher than the
styafin NN in all the geaswations of thie sludy.

eyl wod

The least aguare moans £orF agy wolyht wore 560,99 & 018,
.31 & 0Dy S0,94 & 0,33, 50.63 & .08 and 51.05 & 0.08 for
TN md 51.80 & 016, S1.70 & 0.31, 52.12 % 0,10, §2.80 % 0,08
and 5Z.317 2 0.08 Sor 1P stialnz dn sb, .izz, 52, 33 aad 54 Ggane-
retions rogpoctively. The eoelficlent of vardation in Alfferont
geoonations ranged Lrom 584 Lo 7,70 L0 TUN and B.6% to 7.27 in
Ter and were similor ia nagnitude in both the straing.

The results of analysis of variance (Toble 44) indicated



Table 44. Anplysis of veriance hptween skradns within generation

Genara-

Sounse of

Hean fguares

wion variaiaom op ASH 30 vk &0 Wk ™
Sy Botween 1 14681,99%% 131,627 563,150 1g0284.65 G920
strain
frzor 1010 297,56 276,41 15247.06 33944.08  11.60
R 3
5, Sokueon 1 B3723.42%%  23620.80%% 5040393037 850503.57 . 2T.4600
ghrain
Error 2230 365,16 84.65 14044 €6 20036.63  ii.10
Sy Becvcen 1 1387957 045,765« ADGTA0.67%%  120I0S48.73 D33.55
shrain
Trror 2686 616,43 100,18 0058, 71 G6752.48  14.89
Sy Setweon 1 2200.33%%  G9R0.12%7 4137204,16%% 6636379  1p,58°0
shrsdn
Brrar 2570 261.25 146,54 13780.45 2234061 3,07
o Botwenn : 5732.80%%  1741,52%7 1063004.7A%  A0BT631.02M% BAD.RIY
serain
Lrror 2706 285,91 101,42 1960431 19445,15 5.81

W, P <.0L;

L

TEY



Table 4%. Standardized realiszed response and correlated responoios
{in S.D. units) por generation fun T and THP over four
geneeations of saloction for egy minber

Strain
Traito
path Leip
Do purber dn 380 days 0,39 037
Age ot iivst egy (4) ~{30 3% (1 303
20 weak pody woalohd () Ge24 (e3¢
40 weck body wolabn (g) {1637 w3 o 3'F
Doy waight (W «(3,08 ~0.0%

ver
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that the noan ogy wedghts of TP strein wors higher than styolin
TR An all the ¢enexations ewmcopt in hase gensration. But the
diiFforence betwern two vas sigoificont only fu e and 8 4 oene-

ragions mk ot in S@‘*’ Iy and 33 generabions.

The etandardlzed realized gains per gereraticn (Table 45)
in selected and unscleoted tralts due to selectioa for cgy
nupber indloatad that W0 vas nolatively roe sdusitdve to ID3
mathed of selection than IVP strein for Aimproving egy mupibor
and roducing egy welght. Salootion was howewor ure gffoctive
In 1We straia for reducing cge at Cirst ogy end improving
2y week body walght, lowover for 10 weell body woidhe INS moehod

‘3*’*51; selection was equally effective in woth strains.

Thae interstrain voristion a8 chmerved In thls siudy
hetween TUN and IUP atrains for seveval solected and uasolacted
trides vore in agreement with the carlier reports of Pouloss
(zﬁmszs Jha (1975}, Twipathy &t gl. (1275).
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The iavestigatlon reported in tids thosis was walertalkens
with the following objechives.

» o avaluate the rocponss €rom fouf generations of IDS roethod

¥ index selectdon for oog pfoduckion upto 280 days of ags,

2. o neasure the assoclated chenges ln the vnseleoted but
sorrilatod vralts doo to saleotion for pert reoord Cgg ofte
Suction,

3 {z‘a ootimate the gencibic and phonotyelc pafuncters fox

galectad and unselached wraita in tho posulations undor stuldy,

4. To moasure the tize trend in gonetic parwebers puch a8 heri-

Lapllity, cenetic and phonctyole corzelstions; ang

. TO moasure the intorstrailn varistiog S0 sone of the 20300

ille‘!;c: tralts,

In oxder oo ashiove ithess ghjoobives, date Gollected over
a period of {ive gonergtions including base generation, on twd
singie comb vhite Loghorn flocks maintadned under sl Indla
Co-oxdinated Research Project on Poultry Sraeding, Kerala hgyde

|
enliurel Univernlity, Xanauthy, Trichur were utdliced.

The ohicis hatched fror those wwd populatlions during
1970-30 honteh year constituted the foundation astoek {base
csam;;s:atim} for this invostigation. They wers subjected to
fcux‘lzf ¢enerations of I3 Index method of gelection for egy nutber

uplo 280 days of ngo, whcre waelghted gonginstion of individual
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production, sire and dus famdly avorages were conaldered for
gloctlon of pullets and sive, dorn £amily avoroogs only for

saloction of corkercls,.

Uniform standard ransgonréntal sractices vwore £ollowed
throughous the experimental poriod.

My dralts peasured in each straln wore egg groduction as
awghber of cgos upto 280 doys of ago, agd ot Elrst ugy in doys,
node walght at 20 and Ale-wmcks of ago to the neavast 10 ¢ asoue
racy and aversgt egy welght in grommes of the ergs laild bowween
3@9-% woeak of a0 $The offcotive numbey of male ond famnle
breoders ~or genoeratdem wore 40 and 230.4 An 3T and 39,8 and
23%.2 in WP strodn zospectively, The aversge nusber of pullots
with complota racords were 1165.8 for T gnd 1076.6 for Iop
pur generatioz. The effeahive popalation aise avereoed over

%*{@ generations wore 136,462 in TN and 135,33 in T straios.

he eoeffloient of dnbreeding inoroased by tuo pey cont
in|both ponuletions over four conocations of selechkion. This,
howsver, woild o the urpor adt singe Sull and halfeoib
matings were intontloncdly avolded.

2 progonios ward genératod In wosd than one hrtch in
eabh conoration and most of the traits showed significait hatob
ei%lieﬁtss, all the dota wors corsaohed for hatoh offcats bofara
analysis by fitting lesst sgomye gonsbaontg.

Yeritsbility for cach of the trcdts and gonotic, phonoe
yple ond euvircomental coxrelations amony thom were estimatod

!
indtially intro-gonoyotlionestrain bosis {pllouing variance
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ang coverisnce component analysds and then pooled Over genorg-
Lidne within strofin to provide moon estirmbes, Pooling wos

dofle gn per the method pugxnesed by fniield ap 1. (1968).

The posied herltabhility volues from gdps, dan and sive |
paus Gnm components of varlancs were §.23, 0.23 and 0.18 for
@ wmurhen, $.28; 0.21 and 0,25 for age at £ivek ey, J.35,
0,32 ond Q.37 for 20 wook kody wolght, 2442, D.34 and 0.40 for
40 byeek body weighu, 036, 0.44 and 0.51 for cog welght i Z"i%‘ i
strain. The respective volues in 02 shrain were .26, G.14
aou sa25 for egy marthor, J.34, 0.24 ond 8.27 for age ot flrst
ogg, 0.54, 33 and 0.48 dor 20wweel hody welght., 0.24, 0.8
and D.28 for 40-weok Dudy walghe, Cedh, G032 and .32 Zor ogg
wengno. In Wk shraln, oexn-licked offects spatored to bo
Imporrant in tae inheritance of cgg .nu:m:,i‘g&ly weia;‘m;igﬁg“
acd ot first ogg. Movocnel of foots were seon o Bo involved
in'the inheritance cfwih’%c*.f.{mt. A~weck body waight wes tho
only trelt in T for which sox-linkad offccts sppeared oo be

Important.

The pooled genetic corrclsticos €rom sizg, dawm, sirc plugs
dar conponents and rhvhotypie covinlation respoctlively wore
~OUE7, «0.28, 0,35 and «0,14 botween eog number and egg welghty
w37, =0.31, =-3.01 ard -0,51 botwesn ey nurber ond age ab
fidet ogg; G.25. 057, 0.38 and .25 betwosn ogg nuwiser and
Zﬁa-‘rx'cck. body welghts ~D,31, 005, ~0.07 and 0.04 ebwoon egy
number and {0-weeh body weichts «Dedl, «0.05, «0,30 end ~0.27
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botrecn age ot £irst egn and 20-weok body welgnty 0.33, -G.33,
019 and 0.01 botwean pge st first ey and 40 wack bady wolghis
0430, 0.02, D11 ond $.08 hetwsen ayd at £lorst egy and 6oy
uslghts 0,32, 0.39 2R G.13 between 20-wuck bidy welght and

dga welghis 0,54s 0,52, ©.42 and 0,24 botwesn 40 wask body
wiloht and egy velohts 9.78, 0.77, 0.75 and 0.48 hetwvean 20 -weck
ang 40e-wack body welghts in I8 strain. The sespackive volues
An 97 atraln wore ~0.28, «0:58, «0.28 snd ~0.13 botwosn e
nuitber and aog welghty ~2.74, «).81,; ~0.70 and -»0.48 hotween
egy mather end a6 ab Zirut 0ghs 0.30, 0.23, (.92 ond 0.22 bete
ween egy aunkhor and 20«00k body welghts Bald, «3.00, 0406 and
~0.Q1 oetwoon ooy Munbir and (Ow-woelt oedy velints -0.40, ~0.23,
wFed B 2nd ~0.32 bovusen acd at firot ooy and 20wk body waloghty
0,089, =0,21, 0.07 and 0.001 botwoon a0 o Siret ey and $0e-woek
oy wedghus =0.04, 004, -0.04 axd 0.04 betiwen oo at Sired
egg and ega velghits Q.41, B.54, 0,29 203 9.20 botween 20 week
sody weloht and cog welghty U.46, 0,31, 0633 and 020 betwcon
A0 wook body veloht ond enc wolghts 0,087, 0070, 0.83 ond 3,52

betyeen 30 woek nd 40 weok oody wolghto,

The bine tread of the koditahility estinates fyom tho sive
conponent Lor ogy peodumilon wan ousibive for Y wheraeas it
was negotive for TP gtroln. Hewover, roverne tyends woros

obaprved frop b dom componsib.

Sirmilariy the rato of change dn gamenic covrelotions {ron

sirg cosponont botveon different traits revoaled pooitive trand
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foxr M oxcept Dotwoan egn murboer - age at flret ogg whercop
nagative tronds wore obsorved for TP stroin. But Loom dan
conponons B shoved nogative trends in ponetlis mrremﬁiam:s
expept for egy mumbar - 40 weok body welghs wvhorosza I ctradn
indicated positive tronds excast £or egy nwiber - &00 &k fizl“af:
agg and egy nunbor - 20 vosk kody welght, The phepotypic
corselatdons foslowed sindlar frend 83 what oF ACbio Sunyde
lation Zrom sizo component £4000¢ I T2 DOLuson eog DuURNE -~
aye aob First egy and An JINT Dowreen O3y AUeE - 20 o oy
weicht. MNonpe of phone regrecsion voluss were shetisclocily
sigaificant. Tho cecuits indicated el the conetdn orancter
estimatos 914 wot show ooy sicniflcmb chrore due €0 Louy

gonerations of solcetion 1a both thoe populatdons ondoy Shady.

oy gelockion intongiby averaced Qwer geROYanIOnd uere ‘
D80 Soe and 0.0 ST 0w ooy nusher; «Oesd Sl wmd ”3.:;*?" 3.0
Zor ore at £Lrot ears 231 el aad M 3% 8.3, fow 20 ek body
walgnt, -0.302 C.8, and 0480 8,77 for 30 wook laly 'rignk.
~3.06 S.De aE ~01,02 5.0, for gy weloght in T and 2/ seradne
rospectively., Comperison of the &ffechive snd awpocied solog-
wion differentisis rowaled thobt netural pelection wae wnlrgos
tent for ogg mwber, a0 ok Flret oggy 20 weok Lody velght (or
tha twd straine undet studys Howovew, oz dl-weal bodv weldght
and egg wolght nstuvel sslection wvas opereting against prhifi-
cinl sclection, for sprain IUHE but only for ogy walchit in coaso

of ghrein TP
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The least aguare means for egg nuvber wage 59.34, Y4.78,
B5.62, B6.73 ond P3.97 for TEN and 46,05, 82,67, U4.39, 04 98
and $6.78 for WD strains ia Y., 8, Sy, S5 ad 9, generatioas
regpeativoly. Tho rgaliged shicnotvedo respoanse pey ganerataon
obtained from regrangion of genoriziion neans on gencration
numbers werd 8,30 & 1.40 eggs in I and 6.37 x 1,00 egos ia
L@ streing, Bobth the rogrossion confiiclents verg aigndil
cantly Gifferent Sxod owit. The averaps correlated responsa
ner generation Ffor agn ot Slrot ogy, 20 and A0 week body
welaghts and aog waloht due o selackion for part perded egg
pumhey were 4,28 4, 28,46 g, =10.3% g, <28 ¢ in TF straln
and -4.45 4, 37,28 4, =13,80 ¢ -0.08 g In VP agrain,.

although efmilar in direcbion, khe prodiched rogpoase for
egg numbes Zell shors ©F ths realined foeponse and this vas
conslstent im both Lhn populoblons under stulys Hoallzed guling
for egg nunber were found €0 be 3,92 aad .49 tires hivher than
the predicted responsps in I and INP pefedn yespootlvely. Tho
realizad godns in wnselectod hoalls agroed well wikh the pog~
dicked voaponaey in dircciien bubk not in raendtoede, exoept Sor
40 weck bhody welche of TP sbrads whdch wis in opponite girec-
tion. ¥For zil creits tho ooelized goins ware found to be hiphoy
than the prodicted gadns eswopt acy welght of W2 strain whish

was less ehan 50 predicked responsg.

The realized heritability ootinazos 0T gy nWwhor Wore

077 & Ox31 4n I¥N and 0,33 £ G430 In O stralos, These
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copimaten wore substantielly Ml than the oscimapsd valiwla..

vifforeaces were highly cignffioams oeotween 1ho tvwo straing
Sor «3i tho traiss wader study In oll thoe genosations wwgopt
532 for wag purben, 8, for we st flost egy ond 20 woek body
waiuht, Sq for 47 weeh brly welght g ﬂﬁ, *3‘1 and 83 Lor ogy
wilefit.

Tha recplos of the presented stuly gon D0 swwnaricsd Ao
the following Menners
a) “he geactle poreroters Mbe seritabilivios. gonctle and
phenotypic covrelabion asbin-tas vere consinbont pith tie

several £aTlicy reports.

b) The horitabilicies, gonetlo and phanotyplic coxrosatlons 4id
|
not shiow any sionifiqont tine trond duc 9 four yponorstions
of geleckion £4r part yodord gy mutiar.
<} Phe zealimed ghonotyeio giing | oF genecatlon due to IDS
method of index sclechion for oy musbor in both tho stroasms

were stotisticolly siyniiieang.

2
=

The realized phenotypic regponaes por generation In yiselec-
ted tralitn dus to seloction fue part popilod egy nanbor vers
13 whe desirablo dlrectica in both strains but nome 2% those
gorgoupted fenpansts wexe stevdawuicslly sdonifivent,

g} The realized divent wnd covmlabed reuptiiods An Rech strains
were In aproemont with the predicved valueo in dlrection lwg

not in magnituded



£y Tle realszed valuns wore lhor eron the wellotel valucs
L0 v coaliceaadin s affoct of gonpryy ol elvironcoong,

Poantaly sde 0 vaavcney  lthil cenocuticn rov.ased cloadioSaae
faversirodn voozooesdt TRn aloese ald vl aZaxis. BRI Swess

Ao Teme 1 Traos0d el 1 dnatontdd Ldehol lilnaclivoess ol

&

T oo owndom raedvsd o7 salooiom i1 Y7 Shioa L2 ostoada Lox

nobior pAe S0l ovn ol oo

SEOW o Jagdioas mesudts obtoland In oo proscnt obudy 4t
o R aovziade? Lhnd, glcadllicoss 1yowr 3t in oorr opor 2 goto
260 3oy of ane nAl Meldng An alo 8o Sl ogoe ol Irpoo s Knt
in 20 vres oty ovell W athour wicsslag pdpnificantiy the
A~ ol Body «alght pud cgg ved ht could Lo ostiained. f(am thoe

MBS 0F Laood £2.1108 4@ LoilTaud) segmusLtens ann Lo ~alo.

al Tho mresoas ealactdon oyohtn shadl bl conbrnued LIl notis
variapdiivice (wor con production osc coampilotely exbauntod.

2+
IR v 12 AR

by Tan dealiac 2in e wilyob onlerved in osia Jho o
to effzetlvely cheoked ovl oiooe indadstesr €0 ivrove €y
waignt in suMsaruent gnorotionre  Ynis oy b0 adhlioved oy
sncorporat.ny o0 weight covwonent to tho swecont single
trals wltisouwrge {(MM3) selsctlion index or ao an altawmakivn
indopendont eulldiag lovel Ior ey ~clopt gy Lba imposed Louw
tdich tho prasent oglect.on groleT.

¢} 7 ouitebleo ronoorn wred ommblrol eovilation ig folt ag maafoe
Loy In erdor 0 essess the treads in Losh onvivoaments SO

that atnael onetlc gaino ooh wo cueatified.
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