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Krr'osueCTon

All India Co-ordinated Research Project on Poultry 

Branding was initiated by the Indian Council of Agricultural 

Research to evolve suitable strains of egg and neat type 

chicsjoants that would nick well for production of elite ceKaner- 

cial layers and broilers. A centre of this project is locate 

at Kerala Agricultural university, Jiannutfty, Trichur, Kerala 

t’haro two straixio ofi -white teghcsm have bear, subjected to 

selection Cor high egg production, “he criterion of selec­

tion has teaa I.D.S. method of Index selection since the her! 

taJaility of ogg production. is  low, various scher-oo of family 

selection would ?je advantageous over mass selection. The 

accuracy of selection for such imt haritoclo traits may be 

increased by c«7bin£ng the information of sire family, don 

family averages with the individual’s porfotnfinco (Uioh, I945e 

liCmor e^, a l . , 1949* Osborne, 195?a»b end Kinney e t cl,., 1970)

nioJterson and Basel {19443 hypothesised that the effi­

ciency of selection should ha measured per unit of time rathex 

than per generation* in cpnfirraity to this hypothesis, 

Dempster and lemor (1947) concluded that in poultry popula­

tions greater genetic gain could fee derived from selection 

on early but incomplete egg record, compared to selection on 

fu l l  record, as the generation interval is  halved. Theoretlca 

confirmation. o£ such an Increase in genetic progress from 

selection on part record was presented f~/ Satsar and Crudsn



(1940), Madaison (19S4). liorris (1956), Oliver et e l .  (1057), 

Vanvleck and 9o o lit t la  (1964), Saaiieh at a l .  (19663 and 

Bohron ot ,al. (19703. On the o tter hand Horris < 1963), Goua 

(1969, 19743 and cewe gt, g l . ( 1973> questieaad the valid ity  

o f selection on part record since exclusive reliance on early  

part record may only decrease age at sexual maturity at the 

expense o f persistency. Sobren (19703 who reviewed the l it e ­

rature on th is problem., concluded that selection on early  

p a rt ia l records, e ither number o£ eggs or per cent production, 

anould oe more e ffic ien t tn increasing annual egg production 

than selection on annual record. Xt i s  however f e l l  th a t  more 

studios should be conducted cm th is  aspect as the iscua o t l l l  

regains controversial (ftbplanalp, 1970). v a r iab ility  aiiong 

the individuals a£ the populations providers the basis fo r  

selection. Progress derived from breeding w il l  a lso vary 

depending upon the available v a r iab ility . As Such I t  w ill  be 

interesting t o  know the v a r iab ility  existing in  d ifferent  

populations so that specific ‘sroeain^ programme could bo 

formulated fo r each population.

E stim ates o f  g e n e t ic  and phenotypic para f’e t e r s  l i k e  

h e r i t a b i l i t y  and c o r r e la t io n s  c o n s t itu te  an e s s e n t ia l  canpanont 

fo r  fo rm u la tin g  a  b reed in g  programs©, s in c e  th ose  para’wtors 

aro l i k e l y  t o  v a ry  from  population to p op u la tion  and oven  in  

the same pop u la tion  a t  different t im es . th e re  i s  a  need t o  

e s tim a te  them afroah i s  th e  d l l ferenfc populations undar study.



Further i t  has Potn jfejor&c chat pcra 'Tater esti/x jtoo  ttidor^o 

change dira to  a o loac iau . Tsjrfc tho tx. cnJ ohaorved has not bean 

uniiorsa in  ^  d i i i e t e u l  pop a l-A io  is  l o r  waxen i t  nao boon 

r e p o r te d » As «ecn  th e re  a r.oeu to  euwusctei th"' t r o  ula ir. 

g e n e t ic  oaracecers  £ro,a year t o  year said o ve r  c r i  voar^ . Ur is  

oxper„rian i 3*ac iaer'e£or,e aiaan.x- w ith  t ’u  lo l lo w in j  o b je c t iv o s s

1, f*o e va lu a te  the response t o  the 1 .D .S . raefchoi o .  .infer?.-- 

popu la tion  index s e le c t io n  £or p a rt p eriod  ego uon}^er upeo 

rS0 Jays c£ age tn XMT aivi TwA s tra in s  o£ O h ite Tjcxjb-jr i  

rialntaiuGa a t th e  T r ich u r Centro o£ M l  X n lla  Coordinated 

noseamen Frojocfe Choultry b re e d in g ).

?« Tc C 3 tl“*_tc  thn pC *Ou >• ■■■!.■: e e l  p •r.'ctscp.xia pern t t a n i  C iihe  

ueri.nChH-lcys e->rr-c a  a h ’ c a r r e l  ncio-is) io r

nO lo r e  ad ar,ci a n jc lta tc d  tra ^ ta  <n he cjdovg c\is  popu la tion s.

3» To e va lu a te  tins c o r r e la te d  r_..rcn:x a in  unrQloctcd u ’J ,i.c  

v i a , , a„e a t r i r s t  ©t^j, c'̂  nco'. _s<3s* ’/aJgni.., 4C n s ’: holy 

weight ani egg uai^ht ia  cm  c joia? _ ro wo/al^ i t  h i

4 . fo  ’•jeasure tno tii<o trend  in  y e n o tic  ta ra i-o tcrs  tuch in  

h c iitg in iiity , genaeic  and pi a ocyp„a e>, r e la t io n  3 and

5. To measure t in  in o e r -o tr a in  v a r ia t io n  Tor s o r »  ccos ic i.v  

t r a i t s  in  tn e  axsve two po"~ulafelons.





oevjdc or bmawiHSB

Heritabllity

tferifcabllity As a m  of the moat Important parastators of 

a metric tra it. Beritatoility is  important to  breeder, as i t  

provides the basis for predicting the breeding value from the 

phenotypic value and thus Sielps to choose cuitable breeding 

method for further improvement 06 the traits under considera­

tion.

HSritabtlity is  a property not only oS a tra it but also 

of the papulation and is  influenced by tbs environment to 

which the breeding individuals are exposed. As such, esti­

mates obtained from different methods and populations may vary 

in magnitude,

several methods such as fu ll-  and half-s ib  correlations 

nethod, intrauiro regression o£ offspring on dan and realised 

heritabilAty hava boon described in the literature to  OGtimato 

the beritability (hush* 1946} Lorocr, 1950, 195B* itempthome, 

1957 aid raloonor, 19605, Sue to unequal subclass nunixro, 

the method as described isy King and Henderson (lS54a) based an 

sib correlations from variance coŝ jononfe analysis ia  widely 

used in cbicHars for haritability ostlraafciCR.

The various corpoBOot3 of variance that could bo derived 

from such analysis srei



5

a ) Between s i r e s  (i>! between dams {6^5 and ( c )  sMtp-

wsca C e l l  e ib s  (6^5 . The g e n e t ic  exp lan a tion  t o  those va r ia n ce  

coasaonenta a re  in d ic a te d  below  (L a m e r ,  1938; OicsJorsen, 190Q):

4  ~ v *  4  + 1/16 4a * 4

4  «  1/4 4  + 1/5 4  * 1/16 4 n

4  s 1/2 6* + V 4 ► 41/16 4 -,:
O

w hore, ~ Vs£ia»c?G duo t o  sox lin k e d  gcnoa In  £e la lo  

progeny*

4 , °  V16 4  -  V i e  4  *  1/16 4 n

4 ,  .  12/1S / 4  X 14/16 4  * 15/16 4

~£ra b o s 'i ta b j. i l ty  © s tirw to  from  s i r e  eorrasm nt o f  va rian ce  

(h c l f - o lb )  lias beca c la lw td  t o  be  fcfta aiost r e l i a b l e  as I t  Ie 

lea~fc a f f e c t e d  by envisoasaontal v a r ia t io n  (F a lc o n e r ,  i9 6 0 ). 

! W « ,  som i doubts have j&m  s e is o .i by Karnes (1930) c on s i­

d e r in g  th o  sm a lle r  dsgrooa o f  freedom  in v o lv e d  w ith  such e s t i ­

m ations. The h a r .lt '- .L iiity  es t im a tes  irons slam component o f  

va rian ce  a r e  u s u a lly  o v e r  e s t im a tes  as I t  i s  liJae ly  cc be 

augmented by m aternal a f f e c t s  In  a d d it io n  to  in te r a c t io n  e f fa c e s  

between s i r e  and darn (Xincj and iSSBSterean, 1934te), However 

accord in g t o  B a le  and C lay ton  (19655 ouch in te r a c t io n  o f fa c ts  

a t  sm all and n e g l ig ib le *  E stim ates from  s i r e  p lu s  dan coispo- 

io n t  o f  v a r ia n ce  whion averages  o v e r  th e  e £ fa c ta  o f  s i r e  end 

laa  was con s id ered  t o  be n oro  r o l ia n le  by th o s e  au thors. Accord­

ing t o  Beaker (1 9 6 4 ), i t ' s  r e l i a b i l i t y  dependent on the



&

magnitude o f  s i r e  and dam components o f  v a r ia n c e  which shou ld  

be n e a r ly  e ^ a l .  The h a r i t a t a l l i t y  e s t im a te s  fw sa  in t r a - s i r o  

r e g r e s s io n  o£  o£g& «rin «i on <3ara a rc  al£feefc«d iiy m aternal 

e f f e c t s  (tu sh , 1340} Kerapthome and Jancton, 1953 and Bohrorj 

o t  a l . , 1066).

Regression of response on cumulative selection a iffe re i 

t ia l  has eeoR defined as tita rea lised  h a r itab ility . according 

to falconer { 19605» re lia b le  o r not, i t  provides on image o f 

additive genetic variance in  the poj.ulatJ.or:, i t  provides a <”»£»t 

c r it ic a l  measure o£ the effectiveness o f  selection and lo  nalp~ 

Sul fo r  corapsrisoa o£ d iffe ren t OKpcsrtecata irrespective: o f 

d iffe ren t ia l selection in tensities.

H il l  < 1072a,b ) swpheilaesS th a t  in  p r a c t ic a l  situations 

f a c t o r s  li'-ie g e n e t ic  d r i f t  and meagureaonfc e r r o r  v a r ia n ce :' 

should be token in t o  account to o b ta in  th e  re lia b le  standard 

error ogtiiacto o f  th e  r e a l is e d  b s r i t a b i l i t y .  I t  i s  because 

in  estimation o f r e a l is e d  b a r ita h llity , tb o  respon ses  in  

d iffe ren t generations a rc  assumed to ba uncorrclatsd and w ith  

equal variances. The fteritao ility  estimates from variance 

components analysis ore m ostly  p o s i t i v e ,  bu t th e r e  a r e  r o o o iw  

o f ho ritab ilitio fl so low  th e  th re s h o ld  l im i t  o f  s e ra  a3 w e ll as 

above one ( A l l a i r e  and Ida* 19b0f cfaogsjjt «&. a l , .  1931).

S o s r le  (1971) stto tsp teS  t o  d e v e lo p  s t r a t e g ie s  when nega­

t i v e  in o r ita to i l i t y  va lu es  '.o re  o b ta in ed  bu t c ou ld  n o t ensure 

e s t im a te s  w ith in  s c ro  and ra is. b a s o t tc  (1973 ) suggested



?

non -n s*ya tlvo  q u a d ra t ic  undlnscit?. ea tin a fc cs  o i  11 leas i a a c - i o  

o «  v a r ia n c e s  an a  c j i fc a  l e  r<Jt>od t o r  hsi ii.coS.XiXy eatlna-..oo 

w it h in  fete th e o r e t ic a l .  i i - j i t o .

T  ic  h G s t fc a n iilt y  o a t im a to a  hovopd U to t h e o r e t i c a l  ii<  dfeo 

a r e  n o t  r a r e  in  on C3ryaeiionfcs (d in g ,  3*561; r r i a r s

Ct a l . , 1962; /djanoyaia, 1372} ird-achooiu, 3 973; *c»xc r d  

a id  Erosrsuo, I9 73 j j t in  a n i  ’’O' 3; ictr’-’n, i991;

Venkov s»! ..jilahj, :?a;.':.,,:., 1933 err1 Tta.yaganu-icai:. c» IP 'h ),

.a ^ r o a i t lo  reason  _oa a ^ : :  c c ta fc ic  v a t  .si s  i t  c a ' i i h i j  0.0 

c e jyu cca d  ay  1. ohasfcyxi < l (d 9 ,  n J  'tap  noon  f ! 9 7 r ; »

l,nc groifiuo t io n

" f ia  e s t l i  ia toa  o£ h e r l o a n l l i t y  i r o n  s i r e ,  Qon and s i r o  

p lu s  dsua cosn o ao n ts  as r e p o r te d  In  she l i t e r a t u r e  l o r  _ j^ rt 

po-riiaS cc©  ysroddc ii-x i have noon aurffsoraasd i n  f a i l e  3. ’ ho 

a v e r s e  o l  a l l  th o s e  c s t in a to s  'aero v »2 S »  0 .3 1  cad  0 .2 7 , troii« 

s a r c ,  ~' 1 yn.i s i r e  ia.vi e  a r ro p e m a  o£ v a r ia n c e .  ' i l o

h ig b a r  v a lu e s  £xon <3an coaponoafe oL v a r ia n c e  sugejeet d ie  

in l j - l^ n e c  ©£ r a t f i tn a l  c r io - j t a  in  t w  liin o sr ita a ce  o< a a rt p o i io d  

o' d wroduefeion. *9ha • 'a te ra a l a££eefcs a r e  i i.  p o r t e n t  in  d ie  

in h e r ita n c e  o£ p a r t  p e r io d  o  c, p ro d u c t io n  30  s o p o r t e «  by l i n g  

and Sfcadcr&oei (1 9 E 4 b ), leasing o t  a t . <19u£), Orocxso and L a 00 

(1 9 6 4 ),  Oaadoh o t  a l ,  { 19G3) ,  f i . c 9 e r y a o i .a l ,  ( ,9 6 9 5 ,  ha/ana 

and Dsv (1 3 7 2 ),  Xrcfcan (1973 ) , Cuadaer o t  a l . <1377iuLnd 

' . i d r o  £ t  d .  (1 3 7 & ). i/ ls v c r  ©Jj p i ,  (1 9 C 7 ), -ajars y .s lv  (3 9 7 2 ),  

i r=ucadi Ai.rn (19733 , »sk. Jonathan <1976> and d .yyaga ri ca _y.. < 1933)
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a ls o  re p o rted  te e  in f lu e n c e  o f  ser-ltos^ed  geaas  t o  the in h e r i ­

tance o.C e g g  p roduction . 

Table 1. HoyitafcSiity catteateo o f part jxsricfi egg production

?vuthoi:s y e a r  c r i t e r io n  
o f

iTieasurament

h f r o ®  v a r io u s  
consonants

*'s

4

T>

&

Us-w

6

Corner and  
Cructea 1948 so t i l l  ilan.

end
0*351 0.233 0.29;

m  s i l l  FSaTCh 
end

0.261 0.376 0.31i

w  annual 0.338 0.427 0.39;

King and 
Henderson

1954b BW to ilen 1st
s.! to Jiarah 
1st

0.213
0.137

0.526
0.516

Efl to (Tune
1st

0.122 0.439 *

HafldisoR 2254 SS23 to HOV. 0.24 -

Wyatt 1954 EH to Marsh 
1st

- 0 .41 *

Yamada 2955 winter ®i
Siprtog EN Mr

— 0.313
0,169

“•o r r is 1956 Vart record ES ~ - 0.320

Jerts *o go al. 13S6 4 raonfchs 83? 0.370 0.210 0.090

sbplanalp w s l winter v p . . . * 0.28

Oliver ot al. 1957 rn Jan- l e t 0.162 0.124 0.143

l&aada 2930 S'orcrat ®  
•Ton. 1st 0.137 0.239 0.180
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sebarf and Wendt 195® w  -  Oct. to
Dec.
"K -  Oct. to 
Jan,

KlSjy

OROSCO

a? -  Oct. to -  *
Feb.

19S1 Percent product* 0,06 0,43
tion v.o Jan,
1st

1062 EP to ') naohfcits  0,1 9  0*06

0.30

0,43

0.41

0.36

warring et a l .

Kaosaini and 
Singh

Orosco and bob©

Krause efc a l.

sn ib a to  end 
sasufcl

Clayton and 
Robertson

Saeici $t al.

1962 BN to 40 weefca 0.16 0.23

1964a 90 days ego 0.23 •*
production

1964

1S6S

1965

1SS6

1956

EM to 9 months 0.13 0.51 
of age

Percent produc­
tion to 4 iwntbo 
isora eojtuai 
Maturity

b in e  A 

kino a

CN fSOrt 28*44 
weelss

gJtrain-2
Strato-S

strain-1  
stra fe  i~2

0.21

0,22
0.232

to
0.146

0 ,27  0 .26  

0 ,13  0.45

0.19

0.32

0,23
0.29

0.12
0.66

S4
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1 2 $ 4 S 6

«Ta££e 1966 Etl frora 1 s t  egg  
to  tJovesnbca? '

i

strain k . 0.16 0.05 0.10E

s t r a in  B

0.23

0.29

0.29

0.35

0 .?6

0,33

Garet/c 1 cfc g l . 196? I'-fc lo o  Cays 
egg production

0.15 0,21 0.23

Malik and Singh 196? EM p e r t  reco rd 0.16 0 .4S 0.32

Kordskog et al. 1967 production
to  9 Months 
age

■“ *• 0.08

>7air. s t  a l . 19&8 a t  p a rt  reco rd 0.39 0.15 0 .12

Kinney £t a£. 19S8 % production 
££on lo t  ogc  
to 4C weeks

0.18 » ■*

Saadeh e g  a l  . I960 Percent p ro ­
duction to 
2S& days age

O.JlO 0.34 “

C ra ig  eg. a l . 1969 percent pro­
duction to  
269 days ago

0.10
‘

Aehatya e t  a l 1969 7u days p ro -  
due tion from 
1st cay

0*13 0,21 0.17

3ohse» e t  a l . 1970 z s  t o  40 weeks 0.23 - -

% production  
tC 40 V$$fc3

0.18 - -

Chung og al. 1970 EES to  250 days o.&a - -

to  300 days 0.60 - -

Hohapafcra and 
Srlvastava

1971 100 <?avs pro­
duction firm. 
1 st eyg

0,42 — -
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1 2 3 4 5

SPiwaasa t e l l 1st 100 <tay$ 
psotSuofcitK*

0.14 0.26 0.2

Adlsaffys ©&, 3373 HI to 100 <2a?fi 
£r<sa le t  egg

0 4 9 *» -

ftatsapat3?& 1972 eh so 100 days 0.40 « «*•

SW to 40 weeks 0.27 - •«*

Atmja 1972 1st 100 flays 
production

0.07 w*

^ n jss^ s lu 1972 &j to 280 days 
age

0.30 0 4 6 0.27

sad 33®¥ 1972 1st egg to  
2 M tS S  lay

0.11 ** *#

1st egg to  
3 smfcfto lay

0.2S

1st 100 days 0.21 -

Sing e t  a l. 1972 30 days egg 
production

0.04 0.70 0.67

Tirana and tsev 1972 10ft days 121 iron  
lo t  egg

044 0.26 0.21

S7?aS^©Msl» i m sti to  360 days 
ag«?

Sferaiss-T 044 0*09 0.03
straizW l 0.32 0.27 0.22
SttaiiwV 0.20 0.24 0.17

fts?efcia 1973 Fti t-o 40 *$eeka
age

0.1S 0.4S 0.3

fretiasi and i w 1973 Sgg prtKlaction 
tO 40 WQK2&0

0.19 «*

naa&a ®fe 1973 1O0 days bm 2rosa 
1st egg

>WWW mjrtjw yrftaw am m>

0.03 «*
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Cows efe ol. 1973 asn-toisod egg 
production to 
273 Says

0,10
0.26

0.2S
0.50 -W*

j&n day BP to 
273 daya

0.37
0.37

0.37
0.57 «•

Sulfcule 1974 S3 to 280 days 
o.€ age *

0.11 - -

cottar sad 
iiocibbca

1974 Rate 0 £  lay 
first 3 ircmths

0.17 « -

HShta 1974 Egg production
upto 300 days 
age

0.29 **

Poggenpool 1974 EH to 275 days 
age

_ •*- 0.19

Cbaudbwi afc al. 1975 a* to 250 days 
age

0.24 4* -

£i* to 280 days 
age

0.30 aw —

m  to 300 days
ag®

0.27 * * **

Cfaaudhuri 137S 280 days egg 
production

0.32 0.20 0,26

IqJoaluficJln al. 197S 97 days egg 
production

0.29
0.37

0.25
0.35

0.21

0.38

flaniclfcavel al. 1975 Bgg production
to 40 W2C&5 age

O . i i - -

Qssogco and cantpo 1973 Rate c*2 lay to 
9 months age

0.09
0.14 «*

riocx 1975 S4 production
44 uoofos age
SB t o  36 weolts
as®

~

0.27

0.49

«»>|»̂ VIi|tin»l|i|| M  »H»- I»» WMII* HIM ,0mmt n w w i i y  .  » ■ » » . « « , « « « a i  ■>.<.«
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1 2 3 4 S 6

B&srua W 6 %<3 isrstttction 
to 260 days ag®

0,73 i>.60 O.Sfc

QjaiaShuEi jgt a l. 1976 iS? to  40 -woelis 
ate

0.41
0.33
0.3,0
0.42

0.01
-0.11

0.60
0.23

0.31
0.11
0.39
0.33

Ren^snathaa 1376 Rata &£ lay to
260  daya ago

0.10 -0.10 0.00

W  to  260 days 0,29
o.as

0.19
0.22

0.24
■0.28

S ingh gfc 19M 100 days egg  
jarcadaqfeXoa

0.27 a . $2 -

S »»es|ee  gg, a lt 1976 P£J?t pprlod EN 0.10 0.16 0.13

Sivasssxr/ at .aO,. 1376 40 we#S: csgy 
i&tsduotioa

0.14 ** -

Sixths 1977 3H Cos? le t  
90 days

0.31 0.21 0.26

Smslay git s i . 1977 ?or coast pro­
auction to
40 ago

0.1? « —

Zjianmas'fia 1977 S? to  360 days 0,40 0,28 0.34

Qaadaor o& a l . 1977 
( a»b)

Short tossa rater 
o£ lay

Sea day 0.09 0 ,19 0.14
Hea teased 0.13 0.24 0.1S

GOUO 1977 si? to  2 7 3  days 
age
S u w lw r  ra ta  
o£ lay

5.16

0.30
0.34
0.41

~

HH egg produc­
tion

0.13
0.26

0.23
0.48

-



1 3 3 4 s &

WUBfcJf 197? B*» to 360 days 0.23 0.36 0*30

Vlrmni and Singh 197? £P Srora 151-271 
day® ago

0.44 * ■*

AyyagaeS, 1973 IS? to 283 days
age

0.03
0.28
0.15
0.5?
0*43

0.43
-0.00
0.20

-0.01
0.22

0.53
0.12
0.22
0.20
0.32

ĉisiifi-a « t  al. 1973 ■EEl to 280- days 
age

0.20 0.32 0.26

Poggenpoal and 
ss-amus

1973 ©I to 273 days
age

0*35 0.29 0.32

Prafcashbsisu 1570 n? to 280 days
ago

0.32 0.36 0.28

Stts&aahsaba efc J.. 1578 m  to 280 days 0.18
0.32
0.10

-0.09
0.2?
0.84

0.03
0.02
0.17

and £3uB65aini 1978 lot 90 days
oro&udfcton
&1> to 300 days 
age

0.08

0.1S

0.78

0*89

0.43

0.42

tieiSja al. 1973 E3 270 days &g& 
time I j  x year

21 yaar

0.34

0.32

M

tix.'o £X,I year 
tt year

0.3®
0.38 m —

Qonnslas «t  gj.. 1*379 a; 3 ronths 0.48 0*41 **

Krishna end 
Chaudhory

1579 90 clays ©gg 
jaradEueiuon

0.11 *** —
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1 2 3 4 S 6

td i jodeihsX a l. 1079 S-3 to 42 wcfiks 0,46 0.62 0.S4

ayyagaKf, efe a l. 19® a? to 40 week 
age

0.13
to

0,33

0,28
to

0.19
to

0.2?

Jayaisac £t a l. 1980 EH xspfco 260 
days

- 0.2S -

Motsaisii .mcl 
sarjeaiaî ian

2980 S i -.r.j 4C s?c©1fis 
ago

0.52

K prw2aefclon 
t© 40 we®Ks ages

0,33 -

'■ficoiisa c:u 2930 280 a'sys ogg 
production.

0.33 -

Poster 1931 13* to 40 wsefes
age

~ V* 0.48

"i proflue&ipn to 
40 weeks age

“* a* 0.30

Das 2982 It: to 280 cteys
ay,» 0.35 0.16 0.29

<?6lnsr4. ĝ . al. 1982 B\ to 40 w§e&0 
asjo

0,28 *» „

simfii m&
ClTmdtiax'j1

im z «0 day® °A pro-. 
<2uefeicHi

0.60 -

vonkaosaa&iah 198S 03 to 2® flays 
age

0.09
to

0.30

®,x2
to

0.40

0,1®
to

0.34
»a»ly i®m Egg erorSucfcioo 

part, UK
0.39 0,32 0,36

Ahiaivat ct al. 1902 £3 90 flay#
I. Colocation 0.22 m

22. O eseration  0,22
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1 2 3 4 5 6

fyyagari ot ,al. 1983 BN to  40 weOba 0.47 0.19 0.33
a(ja

Ssrua 1703 ru to 360 days 0.36 0.27 0.32
age 0.53 0.39 0.40

Renganathan a t  a l . 1283 52* to  40 woetes 0.09 0.31 0 .2 0
&3®

Alilavafc g t  a l . 1933 90 days S3 0.J9 0.14 0.17

Ktsdfcs e t a l . 1983 Stf 200 days 0.24 0.64 0.44

TMyagaouuSasUffi 1904 SB 200  days

% 0 .1 0 0.27 0 ,1 0

H 0.33 0 .1 0 0 .1 0
eS
w2

0.03 0.38 0 .2 0

S3 0 ,0 1 0.C7 0.34
'•oolof! 0.03 0*34 0 .2 3

Mfeww,*.,-- a * * . — - , - - - - - - - - - - - - - - - - - - - - - - - ~ —„™.—---,™----

Average 0.2S 0.31 0.27

Ago .afc f ir s t  .ptjtf

Raya (3,934) observed the InfXuenee of foafcii ser-linhud 

ana aufcoscaal ganoc on age at d ra t  egg. rseuel ana tesaoreu?* 

(10475 however could apt observe gaob effects. King ot al,.

?1963) found maternal e ffe c t  on age a t f i r s t  egg. The reported  

values o f iKsrlfca&lliiy fo r  age at f i r s t  egp are  presented if* 

Table 2. The average o f those estim ates wera found to bo 

0.32* 0.37 and 0.34 frcss o iro , &am aad sire glue a a  ccr5wna.1t  

o f  variance respective ly* The average o f  reported values
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in d icate  that ago a t  f i r s t  egg i a  moderately tserifcable and 

sox-lin& ad as  w a ll as laatem al e f fe c t s  aro  not a ifi^arsntiote

Tafii® 2 • K a r lt a b ll it y  edfclnstns of. age a t sexual M aturity

?>ut'oors year aB 4  _
* £ 
nS«J

1 2 3 4 "s

King and Henderson 19S4b 0.38 0.52 -

Jerome et at. 1955 Q.3S 3.23 0.30

King 1981 0.26 0.57

Jtesqaia end Singh 1064a 0.17 - M.

Klmey and ■Shoffner 1965 0.30 0.S3 0.3*

Shibafca 1985 0,31 0.32 -

Hole and Clayton 19 SS 0.40 0.31 -

Clayton n̂d Robertson 1986 0.20 0.32 ~
Kawahara and inona 1956 0.41 0.48 ■w*

s&efei ct al« 1986 - - 0.39

s’altk and Singh 1967 0.43 0.4& 0.48

Aciwtrya ot aJj, 1969 0.37 0.08 -

Craig efc al» 1969 0.40 - -

Osborae 1970 0.32 -

ainha and Gascewal 1970 0.40 - .

Swman and Powoll 1971 0.35 0.33 -

Hussain! and 0as 1971 0.47 0.43

Kohajatra and ahuja 197ia, 0.75 0.34



1 2 3 6 S

Jmjaneyiita 1373 0.23 0,99 0,62
Smvlhu and Dev 1972 0.40 - -
3ingh ct al. 1972 ©.37 0.57 0.47
Kalsfead 1072 0,44 -
Vaceero rad VanvledK 1972 0.15 0.21

0.50 0.29 -
tfanda gt* si.. 1373 0.23 -
Pixchnor and VanJaroslgk 1073 0.3! 0,45 .
Pra'!i33hb«'»a 1973 0.17 a.45 8.31

£>.16 0.15 0.16
0.17 O.lfi 0.17

OuiUiie 1974 e.4a •m «
ChoadiMUi 1975 0.34 0.03 0.18

0.29 0.33 0.31
0.09 0.04 0.46
0.38 0.07 0.22

IqbaltiSdJUl gt al. 1973 0,23 0.20 0.24
0.45 0,42 0.44

Rsagoatatl._ 1976 G.23 0.29 0.28
0.42 0.71 0.57

Sinews et gjL, 1976 0.163 0.618 -
siivasamy £t al. 1975. 0.25 m *
•tety 1977 0.53 0.34 0.44

0.41 0.57 0.4S
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1 2 3 4

1 
t

i 
I

1 
I

i 
«1 

1 
1 

1 
! 

i

Quadeer a t  a l . 1977 0.07 0.39 0.22

Joharl e t  a l . 1077 0.19 - a*

V itjaaa i and GJngh 1977 0*81 ~ -

SIriha 1977 0.24 0 .19 0 .22

Tawdfc. g t  a l . 1977 0.46 0.21 -

PrakasKbabu gfc a l . 1978 0.17 0.45 0.31

0.10 0.15 0.16

0 .17 8 .16 0.17

M ighta ofc a l 1970 0 .30 0.18 0.24

sog^ssnpoQl and Es’&K'iug .1970 0.32 0.59 0.45

Treban 1070 0.54 - -

0.41 -

Baiacftsa& an  al,. 1979 0.31 - -

Ahlawat o t  a l . 390Q 0 .2 0 - -

Jayanru? e t  a l . 1980 - 0 .10 -

fiote i^h  and senganathsn 1980 0.40 - m *

n  and yo 1980 0.35 - 0.04

J a in  o t 1S80 0.24 «

Das 1982 0,49 0.15 0.33

Vtenfcatsraraaigh 1982 0.34 0 .27 0.36

Singft and Gljouahasy 1902 0,73

Dao o t  a l . 3.932 0 .39 -

Barua

—  —  ii k 1 i» t im i» i» w  m w  44 H B n  l  ■

1383 0.35

0.54

0.35

0.34

0.36

0.44
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,c v . » -  « , • *  » » —p a w , ■»» o r a w  9r » » i v w w w » « a » W » » M « ! W < v w w t » n ^ ^ U A m » » .» i » w |^

t 2 3
• •*#• luAxnAMumiHxâ

4 0

.tyya^a^ l t t  a l . 1933 0.32 „ .

F.e 1garsafc. ksu g t  a l . 1983 0 .28 0.22 0.24

?vhla"aa 1933 0.21 0.23 0.22

"’odho go  o l . 1933 **0 . 0.91

It  aiQ 1934 0*30 ..

T.^yaoa.yutelaram
0.30 0.20 C »?3

\ 0 .12 0.4G <%30

•*1*1 0.10 ©.37 0.27

* 0.16 J . ’?'1 0 . ^ 5

POOlfvJ 0.14 0 .4  3 0.31
M»«»t.»{n.iai>.ri»i«̂ ’iijivant wr' «a* wr» «*>*>!»«»> »* .ga-f.fr*. »«*> - —— -

i^verejQ 0.02 u.2 / i* 34

OoOy v e i l  hfc

nody  "OAunts oPcu Z t  hoast’ jQ and adait- att-te "■iS’v'e 3', p :

o ly s ’te lo iiii- .c l re il a t i o ; , » alp vxfch g^.-oeu? .A--''. „.r .It:

■’ /xsnmo 3 > v l/ v o i >>fc. c.v.2 a r*  1 Ir'iit-1" n? £>uto5"r- f ’ !cn  \rt 

tel ay -c!jc on&cafc of jeaaial sstir’ity  until on optima three''old 

’  ̂ re& en sJ . TliAa .1 . t i n a t o ly  .C fsc fc s  th e  p r o d u c t !p a  a f f  tc -i-

'n „ i .G s , 'teres, th e  irtecrlfecn^?  purtczY'. o f  'Jody  13.r"c» te . i i r -

r 'l l lo c s n t ly  1 ) ryortosr1 ... rfas©2 . s d  I^ tsk -cu x  <194?) rypactou . c .'o  

h o r i t e  o i i l t y  a s  0 * 3 !  a& d r e . .  >.. c-2 t h o  r e p o r t s  Jn.O.ic<rfcp0 . i - e t  

I t  As a M-_uly ite r iv .b le  -t r . i t  (Hogaobt ar»l to'teolipe, iteu j



Kawshara, 196$» 19S6s veohsft, 1973} CftomasuEi* 1975

Bama* 1976s Kangenafcban, 1976J Tewtllk e t  a l . .  1977s Sam 

1933s ami CTSsiyaga®u»<3axurR» 1S34>.

77® various heritabilifcy oattnatee ©£ body weights at> 
presented in Table 3. Tho averages o£ fctasa values froa 

s ire *  dam aj«3 slaro plus clam ecapoiacnfa of variaaos are 0.6* 
0.58 and 0.55* respectively.

Table 3. SerltabXU.fcy estimates o f  body weight

2 1 1

2 2 2
Authors Tear 3ody weight ht hr iC

O.K .)

1 2 3 4 5 6

ierner and Crudan 1951 Oac. EX? 0.17 0.47 -

Hyatt© 1954 March 9w - ~ 0.31

Kcrc'a aw - ** 0.65

Taiaada 1958 SR-r at 1st egg - - 0-43

300 days OS? - - 0,46

Hogsofct and 
Hordebog

1958 natch su 0.81 0.39 0.60

King 1961 32~Vi’t :j,.' 0.48 - ,

King gt oi. .1063 32-vfH Us 0.48 -

Huasaini and Singh 19&4a 3“J at Tjata~ 
rity

0.52 - -

Hale on<3 Clayton 1965 10-HOC& !3if 0.55 0.82 “

l^wohara m s Sidilit ?®5 0.79 0,53 -

Kinney and Shoifner 1965 early Bit 0.39 0.71 0.56

*»•<■» « » W  h*rm m u i'n  nim > w «

Mature ms 0.54 0.53 0.46
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1
i m a m  ****■**>»» « »  m  !■» » , r »  tmr*a*&y t r t  ■ » w r t M . « ’i w « * ^ i n i r i > ' *

2 3 4 5 6

Shi bats 1965 Adlllt lit 0.2S Q.5G *fa

ohifeats and OuisuXi i m s ...at 1st 0.33 •

£gg
0,54 » *

Clayton and 1966 20 wools 98f 0.40 0,57 _

Robertson
0.69 0.56 —

36 wools BW 0.29 0.04 -

0,67 0.57 -

Js££s 1966 32 wools i f 0.47 0.77 0.63

0.92 0.69 o .a i

0.72 0.47 0,60

Sae&l at §1. 1966 Rs* at 1st ogc, - - 0.71

Hordotoy gfe, 1967 Bt? at 3 wanfchs ~ 0.64

Kinney gfc al. 1968 32 weals 3« 0,63 -

c;csie sfejtk* 1969 32 vjcoH HM 0.44 - -

55 wools 3V 0 .47 - -

Osborn© 1970 IB  wee); ntf 0 .44 ~ -

sirfta <-»3 caasewai 1970 S f  sfc sex . 0.33 »
»aty.

Sowian and Powell 1971 25 week SW 0,44 G.50 -

0.01 0.14 -

0 ,30 0.77 ** »

Rusoaini and Das 1971 B»< a t  sex. 0.69 0 ,7 9 0,74
raafcy.

Hoh&iJafcre and Abuja 19713 Brf at oks. 0.1S - -
riaty.
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1 *& 4 6
w * « * m  n y m * P t * * & # '*'*  m * < # * * & * & * * * & & & * m  m m \ ^  u n * t u j  ̂ & * * * m * m m m f r  n e * t * j * * # ^ i i * ^ ^ * ! * s W K*'*> w * > p w * * * * * *  t* m * n * lp n $ % # * & *  m t  m w t m M f t a m I n j M fc f r a w y

A&janayulu
©t? w

197S5 BU ot: seat
JPCte* e

*62 0.12 0*

«: 1972 32 * *  »?4 m

&

x.

1
4  *

#«*

tv 1973 Ttf at. 
roat7*

34 1.03 #*

^ trc M e r and ifW SI M * * * * r

Ml#

PraJcaaWbabu 1973 32»icae*t B < 0*46 0.45 Q.46

' « 62 0*3; 0*4&

39 0 © 34 0*31

1975 40 v$&$& 9** 0* 0.67

TrotfeSsa <ms<5 Beir 1973 40 «?®ok OH rtfe.

idfe s?7 0*72

32 t*8sG?£ 07 0,60

HacvfJskog e t al* 197 f t ttgHdk 3T4 Aaj^ *J!p

'$> 1S4- 6a^0 r
* 0*40 w r #»#

3B6 *3&y$ 0^ 0 * m

k * . k *  *  t^ 4 j 1971 20 weak usY .55 3D 0.56

54 0.57

.30 0.41 0.36

40 week BO

,37 C.5< 0.47

0.39 0.60

0,69 
.34

0.85 0.62
\f*19 0.44

0 0.57
m ^ * m * k k > m * ' k v * + m + L V i m j i  < n y * *  4 # ^ » ^ 6 t e # « H « « F f i t r « «  * * c  w a p f c  < * »  w *  « * t  W  ̂ > p s * m »  < * » * »
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1 2 3 4 5 6

Xt^boloeldln (gfc a l . 197S aw a t  oex. 
nafcy.

S .34 

0.37

0.2?

0.71

0.30

0.73

Boruc, 1976 32 WQSk sw 0.30

0.4Q

0.30

0,94

0.55

0.71

aangandfchaa 1570 80 week w .0.53

0.3$

0.39

0.7G

0.71

0.57

32 waosk 9w 0.99

0.35

0.64

0.63

C .82 

0.51

Banesj&Q q£. 1976 24 M®ek S51 0.44 e.52 0.48

Brah 1977 20 weak n-< 0.59 0.71 0.67

40 weak a t 0.55 0.32 0.47

Ld<saaas»la 1977 13 wsek no 0.08 0,23 0.17

Jturfcy 1977 20 \?CiCk 1.23,

0.47

0.37

0,70

0,00

0.53

32 woOJt BW 1.27

0.74

0.5?

0,46

0,92

0.60

Jlnha , 1077 rw oft sexual 
mstaarity

0.53 0,39 0.47

’Taw fllk  ggfc e l . 1977 is  wuok aw 0.81 0.63 -

liatacajaii 19 77 20 week Ssf 0.20 - -

4o woe':: B*f 0.18 -

wohari a t  a l . 197? 20 week 2>; 0.18 - -

Vdarnani cn-x Sixtgh 1977 37 155 flays 0,45 •w m
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i  a
m ianw>M»www"i

CM*B Sta*W»¥fc<E»«M> «W ****£> WMH HKHq»

S  6

Prakashhalsu

Matar&jUsii and 
Ratlroa®3to^>athy

H l k a l w  m l  
co lp x acM as^

R 0 | %  0 &  O l%

O o n ta lo a  gsfc @1^

B a la e k a n d ra a  g ^  jy,,* 1979

P a t e l  arid 
B s t h n a s a b a p a t t i y

A M at/at g t  a t *

J a y a r s r t a  g t  a ^ .

K o ta la fc  and  
Renganatftan

¥4  and iro

S a m i x

197a 20 r r ^ lt  a? 0 .4 4 0 *56 0 .5 3

40 w eek  w 0 .4 3 0 .6 2 0 .5 4

1976b 20 week &W 0 .2 0

€0 w eek Bis 0 .2 3 b»

1078 20 t^CDk a r 0 .4 8

40  w eek  87 0 *3 7 -

1973 20 w eek  B0 0 .1 5 «4

0 .2 1 - -

197a 3Sf 20 week 0 .5 3 mm mt

0 .3 4 **T m

0*39 *# *#

0 .2 6 - <6»

1979 I/? 133 d ay s 0 «5 3 0 ,8 3 ***

3W 308 d a y s 0 .3 6 0 .6 4 *fc

1979 IC»? Clt &i@X» 0 .4 6 **

1979 3*1 a t  20 w eek  0 .2 4 **

1 9 ® m  a t  p<ssc. 
susty.

0 .3 4

0 .3 8

*#*■

1930 m  a t  8s3using ■m - 0 *69

1 9 ® 8 »  a t  40 .*aek 0 .5 0 - «0

1 9 ® pw a t  1 s t  a g o  0 .1 1 ■w 0s 11

2 9 SO EM a t  7 o s a t h  0 .2 1 ■* ta*

um. itm nw<



1 3 I 1 tti i I l 4 5 6

Kssn 1980 m  20 week 
age

0.50 m -

Jain ofe al. 1980 sr; at s®c. 
maty. 0.3? - **

aas 1SS2 20 week O'? 0.39 0.48 o.so

40 week 33? 0.65 0.69 0.67

Johtri eji aj. 1982 SO week ok 0.37 - -

veaJsatramalah 1983 20 week Bis 0.51 0.51 0.52

40 week sw 0.56 0.S6 0.62

Steak & ChasuiDaary 1982 so at sex. 
maty.

0.64 - m

Ayyagari gt al. 1903 20 i<®ak m 0.44 ■** -

40 week fi£? 0,49 - -

Sarua 1983 &t at, 2S0 
<2ayo

0.70

0.70

0.3S

0.58

0.54

0,64

Ahlawat ot al. 1983 W  at SDK. 
maty.

0,36 0*34 0.35

Shsng hso 1984 bk at 1st egy 0.30 - -
S’3 at 33 week O.SS -

Thiyacasimdarum 1904 30 20 week
age

0.07
0,44
0.41
0.33

0.83
0.44
0.4®
Q.30

0,45
0.44
0,44
0.34

B"! 40 week 0,53 0.89 0.71
ago 0.51

0.6?
0.89

0.69
0.29
0.40

0*60 
0  *48 

0,68
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Egg weight

The b e r it t b i l it y  estiratog fo r egg weight as published 

in the lite ra tu re  have bean Bumssariced Xu Table 4, Tho 

average o f a l l  those estimates are found t °  be O .S l, 0.4? am3| 

0.51 from s ire , &sa and s ire  plus dam oompooenfca oS variance, 

tiignesf estimates fro;.-- ©iro ccMponsnfc than the 6am c<%.v oaent 

suggest the influence OS 8&n*linbad genes .in tlss inheritance 

o f th is  t r a it  as reported by Jeresne eg. g|,» (1956)» Prataahbobu 

(1973). Barua (1973), Sanganathan (1376), SSishra $&,. (1978). 

However, the importance o£ maternal o ffse ts  in  tho inheritance 

o£ egg weight was reported by lam er and crudsn (1351), XUvj 

and usndaroon (1954b), Bsgsott and Ncrdstog_(1358}, King (1961), 

Waring efc a l .  (1962), Clayton and ftobortsen (1966) and Sinha 

(1977).

Table 4. Beritability estimate® ofi egg weight

Authors Year iJSh„ h2D fo‘*
‘3+0

1 2 3 4 5

Lam er and Cruflen 1931 0.73 0.47 -

King and Henderson 1954b 0.30 0.49 **

Wyatt 1954 - - 0.52

Ghastley and jfordstog 1936 - - 0.72

Jcresje at a l . 19S6 0,62 0.56 0.59

Abplanalp 1057 0,49 - M

Bicbo 19SS 0.71 0.58 0.61



I 2 3 4 5

{•Jeysette and ftordskog 193d 6*36 0,45 0,41

kins 1962 0*60 0*73 0.24

OXOSJCO 2962 0.25 0,23 -

ta«2ng a l. 1962 0.30 0 .® 0.75

K*0** S& a I « 1963 0.S1 «*• •*•

Ouiun I960 out - 0.07

m 0.35

llussain and Singh 1964a 0.82 mm

8&2o and Clayton 1963 0.36 0.29 *1*

Shlbata 1965 □*20 0.63

Clayton and soibartson 2966 0*44 0*68 0.55

£&££$ 2966 0*56 0.54 0.55

Kawaliara and inou®? 1966 0*39 0.47 **

Saoki at a l. 2966 * mm 0*21

?mmr 2907 0.32 0*26 *

tfoxO&lTXZ et. 1967 - 0.59

tte&lfe and singh 2967 0,46 0.63 0.S4

Kovritt 2968 0,83 0,52 «n

Gxaia f&  a l. 1969 0.22

asbomo 1970 0,42 „

nohapatra & 2971a 0*65 0.31 ♦*

Rcjvalanko aid Kosenko 2971 0.04
to

0*53

0,28
to

0.77

*»»-

mttpa*'!***tn‘*>*•*!%m4*k’g»'&?***'*&*&<&**&*umu*uomitui'itirvu*itt̂*tmma'ŝ*m.Mt.vm‘tyim oum>*mU pMirt* mn,«y**»«■t>cffe»a» »
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X 2 3 4 3

hnjanmralvi 1973 « w 0*09 **

m tr;± za 1973 0.90 0.04 0.43

7&co£q and Vasa viadk; 1972 0*45 0.69 f«>*

Hoftapsfcra 1973 0.95 a f t* -

1.19 *» t U r

^ksXhotvz and Karain 1973 0.50 - * r

itanda 1973 o.7a 3.36 « * >

1973 0*88 0.29 0.58

0.69 0.37 3*53

0**23 0.71 0.48

vizclm O’j: and wanktxtaigk 1973 0.46 0.49

osretaaa and D m 1973 0» 44 M*

BUltMl® 1974 0.53 * * * *

Kords&ag al* 1374 0*40 - • * *

solonlna and ShusOm 19 74 0.13 0.31

0.11 0,35 •**>

ciiaudtsuri 1975 0*47 0.67 0,57

•Oroiaan and S&v 1975 - 0.76 « *

Baama 397d 0*66 0*20 0.43

Kotsiaii gjt a l. 1976 0.36 0.07 0.21

Penganathan 1976 0,75 0.33 0*54

0.66 9,55 0,61

Siacih afe al*■*•“  M * m t  * o * m »
1976 0.4O 0.74 * *

» ^ j *  «m * «—  » a f  ̂ g ^ » » f e » w '-« .  i  u . w p j i * * !  c a  ' W * *  a * » «



*m <*» ■,» — im ■* i f* *««»

1 2 3 4
vm WWM».l»to*K>MI/W»l 'tl» HM W »* *>m Wb*1—*".» rtm'H’V TKt’fcyV * W»-jfr-x1

Siva&any e t a l. 0.51 - **

?anerjo© e& ,a3U 1976 9.44 0.70 0,57

KulX^r 1977 Q.3'8
teb

0,62

•*» ■*

Jain 1977 0,30 0,16 0.23

tsixrtrsf 1977 0,85 0.42 0.64

Q'latfeor ^  s i . 1777 0* 34 0,30 0,44

GlsSra 1977 0,36 0.41 0,38-

Thak ate gil.. 1077 0,40 - ■*9

iri^ian i -arid Slngla 1977 0*61 •**

msfcta ot a l . 1978 0.S7 0.36 0.47

P&tarojaa and. 
Ratboas&ixipatehy !07Sb 0,33 ***• ***

i^og^enpoel and Craams i97a 0.39 0.42 0,65

1970 0*65 0,40 0,37

Tze&na 1978 0.67 *■* *

Q *m «** -

iflfcoiov and Bolorscltssv 1970 0.10 -fW -

0,24 •***

OonssXex: efc a l . 197$ 0.40 0.27 M

Krlslmat and ClKsadhasy 1979 0.43 <** «r

ftalaalukvlran gfe a l . 1979 0.24 ** -

asngajsat&an ^  a l. 1979 0,76 0,33

i/nyazma efc a l. 1980 **- 0,46
»!*?&■&** ti*rr̂nM.'riHitkitn*t±<n iy niii«ni>|«r>«if)i!lMHB*»W»0«U*»P» «ma««4̂ W]«(nvk4W«̂ '
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KOfcaifito ond  Reng'snatlian  

TL  and  Ye

ftkCQY

BS&

Vonltatraaaiafe

3arua 

aentpn&ehan et a l .

3Loas© e t  S i *

yhiyagsaunaaevsra

Mi(UMt M'i«IW'l<« '

Averages
M l  » >l — > » P ||m u n .

2  3 4 5
> W * l f T . 'in1'W H » | l» iH ll l . M H ' n B » M H i« |M W '|—  ■ Iw i ijfr U *  w > I M » | { l ^ « i m > W t m l W > ( M i l i l

ie ao 0 .7 9 *» -

1980 0 .08 0 .78 -*»

1902 0.42 0.63 0 .52

1932 0.51 0 .59 0 .35

1982 0 .6 8 0 .47 0.62

2983 0*39 0.41 0 .43

1903 0 .53 0.62 0*53

2983 0 .4 8 0.04 0.?8

1984 0 .32 «• ■wp

1984 0.34 0 .64 0.49

0 .36 0.56 0 .46

0 .62 0.50 0.55

0.51 0 .35 0.43

0 .51 0 .47 0.51
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Correlations

I'na association  between two characters that can bo 

d ire c t ly  observed i s  the co rre la tion  o f  phenotypic values o r  

phenotypic co rre la tion , Tls© genetic co rre lation  i s  defined  

as fcfsa co rre la tion  o f  breading va lues, and the co rre la tion  of 

environmental deviations together w ith ncr.-additlve genetic  

deviations i s  known as environmental co rre letion  (Falconer, 

I960 ).

The theory o f genetic corre lation s hag soon c r i t i c a l ly  

reviewed Say iissot (1943), teraor C.13SQ},  Qobc-rtaon (1957) and 

Falconer ( 19SS).  The various fac to rs  in fluencing the wide 

magnitude and d irection  o f  such estimates are genotype environ­

mental in teraction s, dominnnae and o p is ta t ic  io to rastion s, 

maternal e ffe c ts ,  sampling, ot®. ( Falconer, I960).

Spef production, and agg •■re.i.oht

Tho negative genetic co rre la tion  between sgg number and 

egg weight in  layers  has been extensively reported (S ly th ,

1952* Kyatt, 1954# Abplanalp, 1957# Hicks, 1953# Clayton and 

Robertson, 13S6j Kinnoy cfc a l. ,  XiXSSs Ouadasr o t a l , , 1977s 

Das, 1932s Ventetfcraioaiah, 1932s S&rua, 1933 and Thiyagasundarutu, 

1984), The genetic correlation  estimates between these two 

t ra its  as reported in  the litera tu re  are presented la  Table 5*
i

The averages c>£ utaoo various reports wore -0 .3 4 , -0 .05 and 

- 0 ,1 1  respectively from s ir e ,  da® and s ir e  p lu s dais ccnowsneeta
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o£ variance ana covariance. The zraan phenotypic correlation 

was negative <jnd tow i .e . ,  -0.09. 

Table S. Censfelc and phenotypic correlation e0fe.in3t.o3 between 
egg production and egg weight

Authors vear Criterion sG„*3 r©_a rO SC 
' v ooolcd rfc

1 2 3 4 5 6 ? C

Blyhh 1952 S23-BU titiK - - - -0.20 -

Nyatt: 1954 soo-f-5ar- 
ra~Kar. et?

- - - -0.43 -

Van Aiboda 1903 Annual
EP-S1*

** - - -0.03 -

Farnsworth 1950 EE-ISJ in 
teghorn

« - -0.53 -

KogSefct arid 1936 
KordfelKJcy

Winter EP~ 
iiarch &?

— 0.10 -0.75

Jerome 
s& Si*

1956 4 months 
SP-Hgg 
wt. in UK

- -0.24 —0* IS

Ateplanaip 135? winter
et?~m

* - -0*38 -

Hogsett and 
iTordakog

1950 firAer 
r larch J7?

- - - -0.42 -o.oe

ilictea 1958 EW—Sis’ - - - -0.45 -

Goodman 
and Jaap

1961 46 vfk HP- 
40 wJt E&

- “ 0.05 -0.0S

King 1961 s prodn to 
Jan let- 
32 wk '&

-o.so 0.06 -0.35 ft —0.02

?2 Wk CNt- 
32 wfc 1ST

-0.24 0.26 0.21 - 0.11
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6 7 3

fr ia rs  gt al* 19®2 ss>-m 0.22 0 -10  *0 ,14

scaring ©£ a l, 1962 40 wfc EP- -3,32 Q.02 *0.13
EH

Huaaaini and 1964 100 d BP- 0 .1$  -  *
S ingh i n i t i a l

CC

Rico 1964 2S0 d CP- -  *  -
m

sacskow ska  
and Kaninoka

Halo and 
Clayton

C layton  and
Sotoearto®

Ja££o

dewahara and
Inonc
’•JOtfdoJog
s t  a l .

1064 En-SH
Sttssesj
Flock

1965 250 U SS> 
t o  s p r in g  
c ;  V i

0 .13  0 .23  

-0 .5 3  -0 .2 ?

1066 36-44 wfc 
EP-36 wk

1966 EP to  J?©V* 
32 #fc 2 0

1966 SP-tW

196? part record 
"4 prod, to 
9 month age
•IP?

F il l !  reco rd  
% prod, to  
15 month
age £71

orlov and 196? E ® -W  
S lo c e v a k a ja

-  0.0?
— —0.05

-  -0 .1 3

-0 .1 0  0.04

-0 .4 6  0.11

0.06 -

-G .-'S  -
-0.06 -  

0,03 -

-0.14 -

-0.13 -

0.08 *

-0,15 -0 .18

- 0 ,2 2  - 0.10

2 53
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1 2 3 4 5 6 **>I 1 8

Kizjnov* and . 
Sow® "

ims 40 wk KP— -
32 wk BW

- - -0.58 -

Ktaney et al. I960 f5 prodn. to _ 
40 uk-32 wk “ 
at

- ** -0,55 -

Saadoh ck al. 1953 Rate of lay 
opts 260 -  
days of age- 
32 wk ra

- - -0.51 -

Rate of lay 
tupfco 250 -  
dayc-SS Wk
iM

«* - - l . i s -

ftagob and 
loaoari.

1933 m  to 1st ^ 
Jan.-iV “ 
1st egp

- - -0.53 -

—do— 14? ^ 
12 t: - **• 0.29 -

Craig ofc al. 1369 260 days 
rats of -  
lay-32 «Je
Csf

- - -0.40 -

260 d rats 
of lay- 
55 wk fsi

- —0.67 -

frggsmal 1970 230 d — 
CP-Sd

- *4 «* -0.18

ItoMpatra and 
Ahaja

1971b 280 <5 -0.80 
ep~EU - - - -0.23

Anjanoyalu 1372 100 d B3- ,  pr» —u*44 - - - -0.28

260 a or?- -a , 85
250 a BH - - - —y* 38

Kolsfcad 1972 f—EW — - - 0.18
I
**

Reddy et al, 1972 Part record
np-s,t?, m  ** ** * •**» -0.17

'Senda 1373 Part re­
cord EP- —0.22 
Av. £*W

- •m *»• -0.23
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Mehta

isardslseg
a t  a l . 

Choadhatfi

1374 300 & OP-E',*

1374 BP-30

1373 230 a  t® -
55!

Troban end Dov 1975 SS3-EW

Qarua 1976 260 <3 W~
32 ok m

Renganathssi 1976

Singts efc g^. 1976

Sivasaw/ 1976 
e t  a l .

Chunej

U.sa®ssd,a

1977

1977

■̂do-

100 <3 
BP-ffiJ

100 a FB*. 
S3

EP-JSJ

260 (1 SP- 
37 Wk Si

260 d £P- 
32 wk 3 »

r.urty 1977

Quadoer a t al.1377 

Slrfca 1977 cp*,m

*0*71

-0 .73

—0*66

-0 .26

0.04

-0.14

-0 .30

-0.16

0.31

-0 .15

-0.32

0.05 - 

- 0.12

Hri ra te  o£ 
la y -".!

-0 .31

0.27

•0.52 0.17

ittehra et a|.. 1973 2G0 d
EM

-0 .13  -0.06 -0*08

0.02  -  -

- 0.12 -  -

0.33 -  -

-0 .26 -0 .33  -

-0 .2 1

-0.06

-0.03

0.12

- 0.12

-3 . !Q 

- 0 .0 0  

~o.4s

0.19

- 0.02

o.os

- 0 .0 2

0.13

-0.16



37

&

Praksshbafeu 1978 
ofe a l .

Poggonpoel 1973 
on<3 Erasm e

Treban

Kolsfead

260 3 BP- 
32 wk SW

273 fl STR— 
14 nth J3J

3978 HJ-SH

—0,29 — —

-0.54 -  -

-0 .39 -  -

-0 .23  -0 .12 -0 .18

-0 .50 -  -

-0 .33 -  -

Hencjanatts&n 1S79 
at a l .

19SQ

Kptaiah anfl 19SG 
Ranganathan

1‘Eohan a t  a l . 1330

Oas 1983

Vensatrsmsiah 2982 

Barvta 1983

Ranganathan 1983 
e t  a l .

V&naa et a l. 1983

RocllCQ ot a l .  1983

2SQ & Z<?-
B!

42 Vk E~-
m

40 wfc. 
EP-Hf

40 W3C 
sp-.t.;

-0.52

-Q.30

230 a  CP- -0.40  
S8J

280 a 3p -
531

-0 .62 -  -  

-0 .54  0.20 -0,14

260 <3 BP- -G .48 -0 .3 3  -0 .41

—0,16 0.12 —0.04

0.07 -  -

1984

260 a E9- -  -  -
■ ^ ( in i t ia l )

200 <3 SP- -0 ,23  -0 .95 -0.38
m
ep a ft e r  -  -  -
280 <3-5?
36 «5s

-  - 0.01

-  -0,1.4

- 0.03
-  - 0.02

— -0 .23

-  -0 .17

0.31 -

-0 .16  -

-0.11 -0.11
I

-  -0,25

— -0 .06

-  - 0 .0 2

-  -O.07

-  -0.04
I

-  -0.09

- -a. 12
-  0.03

-0 .23 -

-0 ,53 -0 .1 6 1
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1 2 3 4 S 6 7 8

Thiysgaaundarum 1904 EP upto 
280 (J-7SJ

-0.S7 0 .1 1  - 0 .1 0 1* 1
0 .0 1

0.13 0,42 0.26 “ -0.04

-0.90 0.01, -0.17 - —0 *0$

- 2. 55 0 .1 1  -0.16 -
t[

- 0*02
i

Average —0*34 -0.05 - 0 .1 1 -0.24 -9.C&

ncm oraductian and ace at snmaal maturity

Tho various reports on correlation between egg production
i

and ago at Sexual maturity have been presented in  Table S. The 

averages o f genetic correlation estimates. are found to j »  ->"<,68 , 

-0,72 and -0.43 fron s irs , <3f*> ami aira plus dam componenta ' 

respectively. Tbs average phenotypic correlation (-0.47) 

although negative was sroaller in  magnitude than tbs estimate 

Qi genetic correlation. The higher estimates o f re  from dam 

cornponerst o f variance suggest the importance o f maternal and/or 

drasdnatce deviation effects Involved in such genetic correlation  

between egg production end age aft cexual maturity. The higher 

values from dam component of variance have also been reported
i

toy Sing C19513, Hal® and Clayton (19553 * Aeharya et a l. (1969);, 

Quadeem gj; gj., «17773» Poggenpcel and Erasmus (19783 and HodJse 

e£ ,g l, (1983).
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Table 6 . Genetic and phenotypic corre lation  estimates between 
egg production and age a t maturity

authors Tear C rite rion  sq^ ffŜ  rc s + 0 rc
pooled

rp

Krueger 1952
8k S i*

Total dp-  -
ASM

D illa rd  ©£, ajj.1953 SP-ASH 

'Sfameda 1955

Dray eft a l .  1960 

King 1961

FSusaainl and 1964 
Singh

EjacBkowete & 1964
Kautinska

Hal© sad. 
Clayton

Kimiey and 
tshafin&s

chibata

r’in ter SP- -  
ASM

Siting S®~ -  
ASTI
BP—AS!? -

C? to Jan. -0 .15  
I s t - t . - a ?

0.53

—0 .2 2

- 0.21

0.19

0.06

1965

1965

Krause a t  a l ,  1965

1965

Clayton and 1968 
Robertson

72 xik '1 
BP-ASM

EP-ASn
Sussex

2S0 a cp­
as?:

Rate o f
KT-ASH

54 EP-A9M 

E P -\3M

EPm&SH

40 V/!- BP- 
ASM

-0 .17

-0 .S4

-a.83 

-1.07

-0,25

1.73

l

- 0.48

-0 .23

-0,31

-0 ,4 7  -1 .13  -

-0 .65

—0*24

—0.45

-0 .33

-0 ,75

- 0 . 0 5
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1 2 3 4 5 6 7

Kinney a l. 1988 40 wJc 55 
EP-ASM

- - - - 0 .2 2

jvohsrya ct a l. 1969 70 d SP­
ASM

-0.55 -0.27 -0.40 -

Craig at a l. 1989 360 d rate 
C?-A3'4 -0.32 - - -

—0.36 _ - -

Ragab and 
f^assari

1969 ail to 1st 
ffon-ASM

- - - -0.53

rohapetra End 
JWtuja

1971 loo a
EP-A9H

-0.75 - - -

Anjsnoyulu 1972 700 d
OP—ASH

-0.73 - - -

KOistarl 1372 CS-A8M - - - 0.18

oingb at a l. 1972 SP-VJK -0.38 - - -

Manila 1973 loo a ep-
ASS*

-0.63 - - -

Pratasshbaba 1973 2S0 <9 SP­
ASM

-0.70

-0.76

— - -

-0.6S - - -

Vanetsov at a l. 1974 SP-ASM - - -

Gnoaafturl 1975 260 3 SP­
ASM

-1.47
te

-0.73

-- " “

IqbaludcUn 
ot al.

1375 bp- ism -0.13 - - -

givasaay at al..1976 260 a E5>-
AS&

-0.36 - - -

singh et a l. 1976 EP-ASM _ - - -0,69

-0.08

- 0.10

-Q.3E

- 0.0 2

-0.34

-0.53

to
-0.75

- 0 . 2;

-0.5S



1

Chang

K urtv

1977 %p~mn  -

1577 360 & VP----- 0.46
KM

0.06

Quacteer gj,. 1977 fsh r*ta  -0.16  
o t  la y -

-0.24 -0.22

Sinha
» s  

1977 EP-C&M

Hishrn et a l .  1978 230 & E>- -0.80 -0.06
ASM

Pogjjsapoel 
and Orsorrus

Trehan

1978 275 A EP- -0.61 -0 .7 S  -0.73
A®n

197S 40 wit 
EP-A3U

-0*85

Sdeiay et a^. 1378 280 & fW- -
A6M

Kolatad

Kofcalah and 
Scnganathan

J a in  o t  a l .

1980 winter 
np-AS’l

19S

1980

w in te r
SP—ASH 

BP-ASM

-0.83

fifolawat e t a l. 1980 90 S $n?-

41

W » » « 1 M I I I H I W » » H  lll»  W < H I

7 3
* * T -

0.42 -

- —̂  .01

- -1.01

- —0.11

-0.71 -1.(30

-0 .81
|i

- l . l p

—1 . 10 -0.20

- -0.6(3

-
i

-0.55

- -0.74

-0.21 -

-1 .00 -

-1 .00 -

-0,15 -

-0 .53 -0.56
i

- -0.5Q

— -0.24

-0 .60

P ss 1382 40 vk EP- -0.90ASM
-0.97

V* ill . — — K ill « * « , —• IS  W W W

—0 . 6 8  —

-  -0 .6 0

-  —O .321

2 5 S4
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1

venkstrareoi^b. 1982 40 wk CP- -1.00 -0.99
ign

Singh and
Chaudhary

Barua

1982 CP-ASM

1983 260 a OP 
a m

-0.97 -0.84 

- 1 .0 2  -0 .0 3

-0.93

-0.91
-0.35

Rsnganathan 1983 280 tt & -  -0.77
efc a l. ASH

verma et a£. 1933 2.60 a SP*
ASH

shiawat gt ni.isss 90 a ep-
ASS'

RoQke ej, al. 1983 200 a  CP-
A3 t

-0.11 -0.38 -0,37

1184 sp alter 
2&o d~A5«

sbang cao 

Thiyagasundarusa 1984 sp-asft —1.04 —0.37 

-0.91 -1,20 

-1.39 -0.72 

-1.91 -0.98

-0.62

-0.97

-0,76

-0.98

8 |

-  -0.(58

0.84 -

-  -C.73

-  -0.83

-  - 0 .0 2

-1.16 • 

-0.61 *

-0.73 -0,56

I1
-  - 0.69

-  -0.56
I

-  -o .e
-L

Average -0.68 -0.72 -0.48 *0.39 -0.47

Bcc; production and body v;ol.~,ha

"ha genetic and phenotypic correlation bettjaen egg pro­

duction and several riioasares ©fi adult body weight fcavo been 

presented in Table 7. conaldarabAo variation both to direction

a 43 5



arid magnitude was noticed amongst the vsrioae reports fo r  th. 

genetic and phenotypic co rre ia tion  -between the two t r a it s .  

■Stiia has however resu lted  since I t  involved not only the d iffc  

sent populations tout oloo ireasurenanto a t d iiso ren t ages. Tljs 

average o f  genetic corre lation  estimates ore found, to  bo 0.03, 

0.21 and 0,13 front s ir® , das» and s i r s  p lus dam components re s­

pective ly , Phenotypic co rre la tion  followed a s im ila r trend 

to that o£ gonotis corre lation  os the average os a i l  tho e s t i­

mate® reported l a  lite ra tu re  was 0,13. However, some reports, 

revealed higher genetic c c rro la t lo n  between these t r a it s  firom] 

s ir e  component variance (K ing, 1981; Hale and Clayton, 196S; 

rolsspatra and nbaja , 1971; Hands e t a l . ,  1973? Das, 1962; 

Ventoatrsuiab, 1982 and ’ifhiyagasundaruHi, 19645, tout phenotypic 

corre la tion  oatiraatoo were no-stly low in  magnitude (King, 198’ 

Wordctog cst mU ,  1987; PraHaatobabU# 1973; Trehafl, 1973; Barua, 

1976; Rangonathan, 1976; soaassna and Singh, 1379; Das, 19Q2 

and Bsrua, 1983).

Table 7 , Cenetie and j£xxotyjsic correlation estimates tootwecB 
egg production Mid body -weight

authors Tear C rite rion  xC_ rC_ £G„,_ r s  re
S D U,T> pooled

I  2 3 4 S 6  7 0

Uyatt 1954 BP-163 d -  -  -  « g .3 i  -
3H

Yansda 1955 Winter CP- »  -  0.17 -
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7 0

’•toysefct sad  
nosrdsEog

Jerome sgfc a l . 

King

iftigBain and 
sinoh

Male and 
Clayton

Kinney and 
sto ffn e r

Clayton and 
Robertson

J a ffo

UordsJoog e t  a

Kinney and 
to'.<e

Kinney §£, a l »

Craig a l .

Ssgab and 
H03£3ar.l

1536

3,956

1961

PP-March
aw

4 Sionth 3P- 
March BW

?-orcer:t EP 
to  Jan,
1st-32 wk 
3W

0.70 0.07 -0 .26

1964 b Part r e -  -  -
cord ep~ 
l«at*jre 
body weight
250 <S E?- 0.73 0.08 
Housing bn

1965

1905

1906

1966

.1967

1963

196S

1969

19S9

40 vfJc BP-
32 wk S.?

KP-,4at«re ■ 
5W

0&-Matore ■
sw

9 tttft EP- 
9 nth S?
40 «k  SPw 
32 wk B*I

40 $ ■
CP-32 SB#

2S0 <? CP-
32 vk. 35’?

-0 .24 -

0 .20  -

lee. Jrn. 
BP-B’i at 1st  
srjg gtr at 
12 n

0.29 -0 .03  

-0 .5 1  -

-  0.13
]

-0 .10 -0.13

-O', 19 

y .0 0
i

- 0 . 2® - 0 .0 1

-0 .03  0.02

-0 .19  J-

-0.0?

-0 .54

0.29

"fahapatre and 1971b 
ishuja

loo a %p~
mature bw

-0 .9? -

5

M



le n to  and 
.Oconfeo

Aajjanoyula

'tol'r.cad 

dand? oc c l .

P rrk a s ’.dKiOU

Trvlioa

dordokog £ t  t j  

/anc’ -oy y t  cJL,

C iad3huri

3rn*itoa c t  a l

Oaraa

'iGngar^i.'m i

S 6

1971 -;? «. - - *  <uf » - . . ; 6
t o

0 .30

1072 230 d  t P -
natare " -s

lo r?  r? -3 .j

0 .3 1 . , / S

1373 130 ^ tp~ C .47
/ : t »  3>0 3 '

1973 2 30 3 <3P- 0 .09  -  »
?2 "O

...£>.42 -  -

1973 O i). K»- t.47 j.f 3 0.20
« j  . ,

. ID  *•-;• ../ *— ..• — — —

1374 IP -;? . -  — -
t . * -

0 .3 2

4. r o

.1 0

- .2  3 

0 .1 1

X973 2GO ti OS- Ci.Ol
JO wl; ?H io

0. s3

2U3 d l A  
40 I'l, 00

-0 .4 0
to

o, <.,o* « -i «M?

07 v a c
t o

U.37

- " . C l
t o

> .10

,1375 iafcyre
HI'

-0 ,19

■'075 260 d OP- -0 .3 6
32 u t  0 I t o  

0.35

* . 1.0 
to 

- 0 . 0 0

1975 2CO f t -
''ij fk. triS

5 >. 30 
0 0  

0.35

260 l » -  0 .3 ;
3? Vi- 3? to

O* ,jkt
t-D

0.47

0.00
to  

0 .3  I/!
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C'nan'j

:urty

1

1977 uk
iM

1977 260 0P~
:a wk ra

1077 260 L »-
2 0  0  I V

260 r?~
32  w k  0 0

3inlia 1177 "7?-

OiraosTa^

i l n v n  a n d
?iUO fiai,G

TT 'O han

T&fl-Q f: e t  ax, 

ty £fc o l «

117£

300 a n?—
31 wk Oti
27b a
300 a x** j 

> n

1078 90 d f  P-
’"’a tO e.©  OK

300  d  0 d -  
a a 'c u r o  o k

1970 40 wk SP-
2 0  w k  O’ I

P i  if ! :  '"'S*-
1 0  o k  0*1

-0.30

0.28

0.27

a* 3 6 
-7.14 

-0.24

100 -i S> 
P » O c 0 0

? a 

o.ot

0.35 0.34 0.22

- 0 . 1 3  ”  —
to 

0.13
â i «“• w»
to 

0. 31

* 7 .0 9  -0 .0 * 5

1 3 7 0  3 3 0  1 S 3 -
2 0  v k  13

— 0  .  0 0

-  l . V >

0.27 ).?C

*—7.93 —

-  -  ».31

-  > . 0 0

*• —■ i * 0 1

-  3 .1 9

— C » 1  2

-0.14 5.07

-0.24 0.13
0.03 ■'.!»

3.10 
•■...' • 10 
0 .1)

u a t n r ^ ^ ^ K  —.  ■»» •* —  .* *

# » ift**

0.28
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1 2 3 4 5 6 7

consoler 
SS, 8k>

1-379 CP-133 a 
ms

- - - 0.64

BP-30S a 1 - - 0.55

Sasaaroa 6»S 
Singh

1979 280 a EP-
16 wk SW

- - - 0.06

Kotaiah. arvS 
Sengansfehan

1980 40
40

uk BP- 
wh ®j

-0.13 - - -

r?Ol 5t3f̂ 1980 44
44

wk BP— 
w?c aw

- - - -0,04

Ahlcwat efc al,. 1980 90
3?7

a ss?-
24 wJs

- - - 0.61

W ASt-3 ** - » 0.59

m
O'?

a bp-  
12 wk

- ~ - 0.44

n,s 16 ’»k - - - 0.72

8s? 24 ttk - - - 0.S9

m A3’3 - «w *!• 0.71

Das 1902 40
20

W’l SP- 
wk 3M

0.37

0.67

«•

■*w

49
40

wlc Cfr—
%m dm

-0.10 

—0,28

tm

Jtfft

—

Veakatr&naieh 1982 40
20

wk SP- 
wk *r-

0.S7 0.3® 0.37 -

40
40

wk CP— 
Wk St<?

0.05 0.10 0.18 -

Coharl efc al,. 1952 2G0 a eh~
20 uk 813

—0.36 - - -

Singh and 1982 EP-Si? ASM _ - 0.92
ehau-3 hary

8

0*13 

0.02 

0.02

0 .2 0  

0.34 

0.07 

0.12 

0.31

0.03

0.32



40 1

1 Z 3 4 3 6 7 0

Sarua 1983 260 &
260 a bw

-0.37

-0.14

0.04

0 .1 1

- 0 .2 1

—0.03

- 0 ,0 1

0.04

Vsrraa e t  a l. 1903 260 <3 BP-
20 Vn as?

- - - Q.34 -

Thiyagasundania 1984 CP-!??
20 wfc

1.34

0.27

0.39

0.44

0.47

0.33

0.32

0.39

- 0 .1 2 o.6a 0.40 - 0.42

—0.44 0.74 0.46 - 0.27

BP-m  
40 Wfc

0.34

-0.02

-0.02

0.29

-0.09

0 .1 1

0.07

-O.03

- 0.0 1 - 0 .1 2 -0.07 - 0.07

-2.31 0.19 - 0 .1 1 ~ -9.03

Average 0.05 0.21 0.13 0.09 o .ib

her- a t  sexual m atu rity  aryl body w e igh t

an optimum body weight, roguiroiisent .’ or the on-oct ofi sexual 

maturity i s  3 general phenomenon in vctebrates, Under con'll- 

tiona os in ferior nu tation , sexual maturity i s  delayed until 

females roach a body weight character!stic of w ell-fed  animals 

at the onset ©£ oaxual maturity {Crichton et a l . . 1959j 

Gictorsoh § £ .a l.» 1964; Kennedy end : 'itra , 1963). There nay bo 

difference between stocks in their recponso to age at maturity 

in the sense that each stock might haw© different optimum age 

at naturity as suggested by Shanawany (1963).



The correlations available In the literature are aunsnariaed
i

in Table 8* The average genetic correlation of then© reported 

estimates: were 0*16* -*0*15 and -0,61 from sire# dam and sire 

p l m  dam eom^nenta of variance* respectively and the pheno~i 

fcypi© correlation was negative and low (-0,04) between thesoi 

two traits.

Table 8* Ceaetia and phenotypic correlation estimates between 
age at sexual maturity end body weights

gfwi w* Wft.fr. frft w  »„*■— ■*/, C>» up *fr «*

A u t h o r ©  y e a r

K V * M

2
■> < *  «  >re» - o t  t m H W F  v

C rite rion  aso- ro_ r&\, rG rp

3 4

p o o le d  

6 7 8

H aac I and
h s m o r e u x

m t n c x  a n d  
C r u c i a n

T a r u h a  a n d  

?oscnberg

T a m a d a

IC in g

B a e s k o v s J c a  

a n d  ic a . jd .n s k a

A m e r

i S a l e  a n d  

Clayton

1347

1351

1352 &3r*5-3U

4 3 ^ 3 2  w k  -
a »

AS11-Dec* 0,03
311

1355

1961

1364

1965

1965

A S J W s a b u r e  -  
a i
A8M~3K at

0  , 4 4

ASM-CB 31 -
J u n e  S u s s e x

nm  ~

zm ~ m  -

h o u s i n g

*i»H 0,02
tS 0*05

*0 , 2 2  -  

* 0 . 1 5  -

*0*44 -0.33

-0.03

- 0 , 0 1  - 

to 
0,32

0,003 -

- 0 . 0 2 2  -

0.50 -0.08 —1.66

0.57

-0*51

0*50

0.04

*+ w*



so

C l a y t o n  a n d  1 9 6 6  a s v b w  

lotertson 36 vdc

Kinney and 
ibosne

K i n n e y  a l .

sintia m<t 
G a t a w a l

Hotiapatra and 
M m ja

R e d d y  gfc a l .  

i t a n d a

P F a k & s b b a h u

1 9 6 8  3 S M - 8 W  

32 wk

1960
3 2  w k  

lo to m sw yx

1 9 7 1 b  k m ~ m

1972 ^s -̂nr?

1973 ASH-0W
at ns^

1973 aS3-,*W
33 wk

M

C b o n d b u r i 1D7S X 3 ? 1 «* :r  

2 0  w k

?^K3«
4 0  w k

«?««* |<«*̂clr4su> WXjij**.MWI ̂ |W Wfcyj* ̂ psfcWu.Wy

4 5 6 7 8
<■***■»  y>t.W»«icpm wiinuBTiin *■« nwrwipi wms

** -0.Q1 «*
** -*0.03 —

-  0.10 ~

•»* 0 . 1 7  ■**

(‘• O S  0 . 2 2

0.79 0.26

-  0.23

0.52 0.19

E n n gen ath an 1976 \e»wn 
20

-0.13

0.56

0.6S

0.09

0.C3

-1.15

0.4S

0.75

0.31

-0.36

-0.36
—0.65

0.01

0.01

0.37

-0.31

-0.20

-0*38

0.09
I

O.Ov

0.04

—0 *0»(S

“0*38
-o .s t
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7 a
m ***** —

cnauag 

tm ck v

Jafoaxt efc al, 

Kaddy a t  a l «

Jain ofc a l .

Slngfc. arsd 
Chaudhary

Das

.M3K-UW 
32 w>;

1977 £SR~SW

1977 avaes-ifc’
20 wfe

?0M-3O 
32 wk

1077 335-20 Wk 
aw

1978 A3M-0W
2 0  <<k

1980 *SIW,< 

1982 AS5-?U

1982 JWW-20 Vk 
m

ASK-40 wk.

avarag®

0 . 1$ 0.02 

-0.57 0.00

-0.07 - i

0.G4 -O .O l
C .0 2  —0 . 0 1

I
0.32 0.01 
0.45 0.01

-8.82 -

-0.30 -

- 1 . 0 0  - 

-0.48 -

0 . 8 8  • 

0.95 -

1 . 0 0  -

0.37 -0.03 

-0.27 -0.23 

-0,56 -0.54

0 .1 5  0 . 2 # 

0.01 0.04

-0*09 -9.18

0.16 -0*15 -0.61 O.0S -0.04
• « • « • # «  —  a a  w » — ,w  irmum.w* <"f  n t m ^ ^ a a w n  mol'W i " ” 1 ■W»jnttlfc«W  M t l l l W X W H W l l H W H W I W W W I i W W l'lM ' l H l W M I *

3 5 63 4

■m

«■«

* *
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\o_ ikt  regj'il - ■afctrlxy, o«i, e„cr vfoLcfot.

rayo rxod  o a t ir a t o o  oz. g o r ~ t ic  s o l  rvsonoty fic  c o i r  ia -  

t io n a  oofcvTeon a*,o a t  ennraal r a t ’arttey end e gg  #ei<lW i arc v ro -  

abnted  In  C ab le  0 . Obo t sti,ic»t©o nx.ro nocfcly p o e t t i w  in 

d ir e c t io n  b a t  v a r ie d  <-*i<soIy 5n nsgEubude. Kto avo rcco  o l  harp  

c s fe irabea a re  0023s, j .O I  and 0.13 £ro~> o ir o *  d a ,» and a l r o  iloa  

clan co.t(Oonenxs, ro a ’w o t lv o ly ,  w liercas 0 . 1 1  d or n^onot.y i e  

c o r r e la t io n ,  dbo o b a rrv sd  w ide  v a r ia t io n  In  ta o so  a  j i iV lc u —on 

ocfei rxe r re p o rte d  i m  p ro a sb lj- due to  iX roulation  rti. 5.':'. e-ecc 

and agy vcigfot naeiuffenonxa ->t vox toxic a ge s .

T a b le  9 . C o n c tlc  and p5^notjfoAc coereic-fcio i b e t- *oon v. jo at  
retu tl ’•’aturlty and c^g wallet

AUOjQt

teener.

Crudon

TansKa a id  
doc v nyr\j

y e a r  C r it e r io n  r ib  rC _ eO, r

2

l”4,6
(e a r ly ?

'tsracsr and 3 0S1 tan
{ © o jly )
a r? 
(d o v )

? a t -  m 
{ Anri I)

1052 a s : . - l  J 
( y-cz ly)

.U67

0.06

8 , 12

poo5 et*

6  7 8

0 . 6 6
to

0.60

0.75

0 .2 7

0.41

t .17 
tto 

0 .6?

C .50 

O.QG

u 0 2
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2 3
as*? sw» 4<m«»»> bb» « »<«# *» ««■*

5  6  7 ©

sting

K u s & a i n  a n d  

■ S in g h

1 9 5 1  * G j4 ~ E -f
32 wk

1954b A0&-SU

1,78 0*13 -

aacako^Qi^a arw2 1964 
Kam tnaka < r i r >

Hale and 
Clayton

C la y t o n  and  
R o b e r tso n

jdLnnsy and  
&rfc«S

1 9 6 $  A S b - '3 p c l , n 0
I7 i

367

t/J

1966 ABM-EW 
36 W3C

1 9 6 $  a s m ~ e w  

32 s*k

Kinney o& a l . 1968 t\Sb-:/i 
"*’"* 32 wk

lO s p ia r  t m d  J n p r i  i 9 6 0

Hoiiagpatra and 19715 Affi&o^ 
A b u ja  e a r l y

Singh et al,.

p ra k a ^ b b a b u

1972 AS^KO

1973 ASM-,!"*

Hands
O h o u d h u rl

1 9 7 3  A S b - E -5

397$ astwjsj

«  0-.13

0,16 0,49

-0.52 -

—0 .24 

-0.51 

*0.14 

- 0 . 2 6  

0.33

0.46

0.69

0.18

0,79

0.13

0,16

0,31

0.3$

0,59
0*65
0,74

-0,14
0.16

o . i i

o .io

G.CjS

0.06

-o .cp

0.3$
0,21
0,10
D. lt
0.05



1 2 3 4 5 & 7 0

Rcnganathan 1376 ASH-EW -0.28 0.04
32 wk

- - -0.60 0 ,0 2

siva&any efc 31.1976 &SM-W - - - 0,40 0,59

Chung 1977 &3M-BW - - - a . i s “

Kurty 1977 MM-BSf J ~ - 0,18 ■-Q.DO

- - » 0 .0 0  - 0 ,0 0

Qaadesr ot a l. 197? 0.04 - 0 .0 2 0 ,0 1 _ 0.03

RcxBce a t  a l . 1383 A3B-W -0.31 - - 0 .0 1 - -

Bas 1983 - - - -0.35 0.15i
- - - —0.08 0 .0 0

_ , - 0.15 0.03

.Ihaae «ao 1984 *SM~EVJ 1 
I

« 
|1

 ̂
s

-  - 0 ,6 6 0 ,1 1

Averacj® 0,23 0.01 0,13 0 .2 2 0.15
I

Sera weight -ac<a tolv weight

Xt. was observed fchyt the correlation, between e<*c/ t/eight ( 

and body waiqhts at d ifferen t ages are positive and Sign 

(hsm or and Crudon, 19&1? EKsgoefct and i5ojrds3sog» 13SS? Huaealn

and 7ingls, 19S4»; Hale and Clayton, 1363s Shibafca, 1363} Qarua,
i

1376? Pr&’kaafatosbu ot ;>l. ,  197s? ©as, 1982 and. shang, 1934). The 

averigea oS the qoaatic correlation estimates reported in  r ite -  

rawase are 0.33, 0.33, 0.7S from s ire , dam cad s ire  plus dam 

components respectively {Table 105. The average o f tee



estimates of phenotypic correlation <0»3?) was found: to be 

similar In magnitude as observed gear gonatle correlation.

Table 10. Genetic and phenotypic correlation batwoon aqg 
weight and body weight

author Year Criterion rG„ ro,. r G _ r O  r?S D S4© _

2 3 4* 5 6 7 0

l>o m a r  and 
Crudon

1951 Early orf-, 0.45 
Soe. aar
itov, m~ 0.46 
Bee. Sfv

ojyafct

liogaett and
Hordskog

Hogsett and
»or<3r>::og

King

Hussain and 
Stash

3ecsl«ows)ca
and Raiains&a
Hals and 
Clayton

April en­
ds©. m

1954 SH-tJW
housing
rn-B5J Hareh

1956 Mar. ta­
res:. £*1

1958 Her. E?t- 
Kosr. so

1961

0.51 —

0.74

0.94

0.98

rt • 32 v&h*
mi

0.33 0.57 1.05

1964b Sir-SW at 
A5S

1964 E6f-D8

1965 spring 20-  
to housing

ooa

-  0.34

-  0.54

0.31 ■

0.30 -

0.58 -

0.61 0.37

-  0.40

0.87 -

O.SQ -

0.30 0.57

1



K a w a lm t 'a ,

SMbata

Clayton and
R o b e r t © d o

o t l o v  m<$ 
Slocevsk&ja

K i n n e y  a n d  

L 0 VJO

Kinney g t  a l.

nohapatra and 
Abuja 

K o v a l e n k o  a n d  
x o e e n k o

K o t & t & d  

Reddy et al.

iTanda

sa

2  3
•M M li f t  iHW W jfl w r i l i f t  m i i i l l ' W r m n . L l lIl

196S EW-Adult 
OW

1 9 6 5  E ^ - A d n l t
sw

1966 36 vk £*?- 
B F  2 0  W k

36 wk S*-
BvJ 2 6  v k

3 6  w fc C » -  •
BW  3 6  * f c

4 5 6
» » » . ■ » ;  m m . * ■ » « « ? -a s M - g ' * * *

«  M  M M

0

36 wJs SR- 
QW 44 Vk

196? wBmSW

1968 If M2P 
32 wk

1960 trwsa 
3 2  v k

1971b Bivir? at 
A S H

1971

1972 tSWTf

137,2 ^1-30 at 
A S ! !

1973 R^SW at
\SM

7
f t w  •<»»* * * *  I M B M *  OW  M >

0.54 *

0.65 m

0.18 *■

0.51 -
0.30 «

0.43 ~

0.34 -

0.44 -

0 . 3 0  «*

0*50 -

-  (1.21
to  

C .63

0.30 *■
I

0.4? -

0 .2 2  -

1.17 O.lfe

0.26 -  
to 

0.72

0.38 -

<* 0.26

0.36 0.56

mm

h u m  ■ < W i n M m i < ' if w »» i i i i i  j im  mu mr •** n ' »  « i >  — . « » ■ ■ » , <  w 6» i n » » w » . g t a w i



57

X

P r a l r s s s K b a b u

P o u l o u s ©  a f jc l  
Safcke

' T o r d s k o g

*

Artkuff ®n<3. 
~ M d k

cQ ioudhuri

1 9 7 3  *«J U B W  

32 wk

1 9 7 4  C & -B K

1974 FW$J

1974 EW-W

1975
20 wk

Ignatov at nl,

Barua

Chung

k l a n m s w i a

4 5 6 7 8

0*31 0*06

0*16 0*06 

0,3$ -0*03

— 0  * 8 S

1975 C3-SW

1 9 7 6  3 2  w k  ? i f -  

32 wk B»

1977 Ef-BO

1977 37 wk m-
1 8  « f c  SW

0  * 4 1

0*35

0,62

0.02

0 * 0 0

0.37

0*62

0*18

0*35

0,55

0,31

0.74
0*16

0.32

0*99

0.28

0.02 0.01 .06

0.25 

0 * 2 8  

o.aa 

0.2 8

0.38

0.36

0 . 2 5

0.42

0.39
0.43

0.19

W *4 **»*■» « f * ^ < w  « « * * * » * » *  * w  w
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toft far wt# », ■.» i— jwr fa».*»*i*>>j»’i m*nfa» «<i»w»J<i»w. mi w it^i»!»<««%Bf». »̂int wiwi *»■ »,»■ .wow ■afygn «fa pfr *".<i uri, ‘*ft mi «n» tU **»»<«■» hjw iait,>ni»j»»

1 2 3 4 s 8 7 8
**»«?> «ffl» iirta.t#> ftiftrtft IlftnffjB W» IBS* MWWW««V«3 W n f r i f » f a  nm BM> ft Virti W*«M mmfaM.fa’fa* tffa a#**

Hurfcy 3.977 32 *?\ B f-
20 wk. m i

<■»

-fa

**

«f4

0.84

0,56

0.01

0.01

32 wls 17/?̂
32 B0

e*-

wfa •fa*

‘m

0.36

0*38

0.01

0.01

&£3$p-lov aDd
Beios^cKkov

1978 £W-3’7 fa* fa* m

«4*

0.18

0.12

PraT^fcbabu 
6̂; aJL.

1978 32 wk s&-
32 Kk SO

14 - fa* 0.44 0.34

T fa* «* 0.77 0*38

V fafa * «* 0.28 0#24?

Oonraic-r 
efe a l .••MftW -.***&»

3.979 8W-3QS <31 
BM

fa* «3W *fa M3 *02 «*

DM 33 d
m i

0.09 *»*

Das 1982 ©5*20 wk 
5W

fa*

4*

fa* * 1.87
0.22

0.25
0.29

ftfa- - - 0.87 0.33

3*1*40 wk fa* fa» fa* 0*41 0.43
9*1 -HD* fa* « -O.Jfcl 0.42

-fa* fa* fa* 0*88 0.48

Verm j?l. 1983 3$ Wk 8*^ 
20 uk B^

fa* • «* 0*27 -ft*

2hang 3.984 EMM8?
36 s?k

«fa ft* 0*94 C.53

38 wk 31* 
B* 38 wk

fa* ■fa* faK o . s s 0.25

Average 0.68 0.38 0.75 0,44 0.32
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30 week and - '0  week body weight

fha several ganatie and phenotypic correlations between 

20 week and 40 week body weights as available in the literature 

are presented in ‘Pablo 1 1 . Botn tbs genetic anal phenotypic 

correlations ware positive snd high and the genetic correla­

tions exceeded tie phenotypic correlations in alt instances.

Tho average of tho reported estimates were 0.7s for genetic 

correlation and 0.45 lor phenotypic correlations.

Table 11. Genetic and phenotypic correlations between body 
weight at housing and adult body weight

Autnor y e a r  c r i t e r io n  r o ,  PG_ rC U ,-  r3  t®
*  33 ^  pool

3 4  5 0  7 8
jwm »n»»Tj'»'pJ MwmedafUMo

fyafct 1954 March ff4' -  -  
165 d  3W

-  - 0 .95 -

Yasnada 1985 JS? a t  ASUJ3- -  
Mature aw

«* +*■ 0.77 -

C laytcaj arid 
iiohertsoa

1966 2 0  WSOJv 3JJ» -  
36 vk  B «

-  - 0 .92 -

ciiondhari 1975 2Q wk o r -  -  
40 wk BV

~ ~ 0.85

0 .83

0.57

0.51

- -  - 0 , ? 0 0.41

— -  ~ 0.89 0.54

ponganathsn 1976 2 0  wk B7- -
32 wk QSJ

“  ~ 0.75

0.89

0.61

0.83



0 0

1  2 3

bXUXby

H f t t a c a j a n

oonsaiar 
.Pt a l .

1977 20 wk
32 wk n*»

1 9 7 7  2 0  w fc  3 rT~  

40 vk S3

1979 133 d 31*­
303 a Dir

M0,a>?at st 1980 tn sfc ft3«s-
7 ?  a t  2 0  w k

7 ? S t .  ^ S f l -  

BW 24 wk

3tf at A&l*- 
W  16 wk

Bas 1982 23 vk ff?-
40 wk BO

* «■14g »<*«■ 44 ’■»mn<î  jwwiMiM* <**■*>'iMMi*-ay *?«<*'>— wm*f* *

A v e r a g e  *-

0 . 7 4  0 * 0 1  

0*43 0.01 

0*34 0*37

0 * 9 0  -

0 * 4 3  -

0 * 6 6  *  

0.72 «.

0.83 «*i

0*39

1*28 0.63 

0.83 Q.5?

0.94 0.63

0.78 0.45

3££g;et of selection on mr gamier estimates 

ller&tahili ty e

So s ign ific an t  chengo o£ k erltab& ilty  estim ates* ovor gene­

ra t ion s  In selected populations could too observed toy some 

In vestigato rs  (L em or ana Deskstar* 1951; Falconer* 1955) uxl 

Hordskog at a|.., 1974} • But yoRiada efc §1* < 1933) ana k orric  

{1963} reported decline oC neri.tatoil.ity values 01 egg produc­

tion  trait® Sor populations u&Sor se lection  over gcnorotlons.
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Sim ilarly Cove <1970) otk3 Pogganpoei and Erasvus < 19735 

noticed that, the  h eritob ility  esfciraates had turned negative 

©vor generations o f selection.

m i l  (1971) postulated that any change In  genetic variance 

in  the coarse o f selection may te  noticed duo to inbreeding 

e ffe c t o r the e£S5oto o f major genes governing fcho t r a it .  i\»r- 

thrar, selection fo r loos then iivo  generations isay not ahoy 

any change in  genetic variance, Bowaver, Hcrdahoo ct a l .  <1074) 

suggested th a t the d iffe ren t populations may bo?iavo diCforetstly 

with respect to <3ooU.no in  the genetic v a r ia b ility  rtuo to  

selection .

Barua <19335 observed an increasing trend in  h e ritob ility  

slue to selection  &o th a t o f seoSseroli <1957) lo r  production 

t r a it ,  wheroco- I’Myagasundarum (1904) reported fiecreaaing trend 

o f h e s itab ility  from c irs  c«t®oncat o f variance,

OosoWc correlations

Pleiotropy ana liotega are the nain causes wh&aa give rise  

to negative genetic corroletioa while ealsscting fo r  two o r note 

t ra it s  (Lush, 1945; berner, 1950s ralconer, 1960 and Ohostdan 

and Bertear, 1974b).

Bohran et a l . <19$6) reported that the d irectional changes 

in  correlations might to due to  change in  gana froqteney roou lt- 

iuo from random d r i f t  and selection.
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Parfcsr et̂  «l *̂ {13S9* 1970} observed that the genetic 

correlations did not decrease unless selection was intone and 

traits involved had high haritaMlify* Hcrwever* intends selec­

tion and small ©nvirormaental variance did not lead the genetic 

correlation to sore until 20th generation &Z selection.

a consenpemea o£ selection the genetic correlation 

between a metric tra it and a fitness tra it turned negative 

(Kordskog gJU* 1074) and also between highly heritable traits 

(uordobog at al, * 1974 and KOXstad* 19805 *

ThiyagasandasW' {1904} noticed variation In genetic corre­

lation ©elinates between generations* hs the os^ri-sont vac 

for short duration <3 generations only) and selection Intensity 

was not very high, the author did not cscpoct spy time trend and 

suggested that pooled estimates would be more meaningful,

Some of the genetic correlation estimates reported ’were 

beyond the theoretica l lim its  o f  —1 to  4-1, On# of the facto rs  

responsib le  fo r  such situation  might be due to etati-o flo sl 

sampling (fioberfcsoa* 1959)* The estimates o£ genetic correla­

tions may fend to  go wild* rather chan approaching sero* when 

the t u s h ie  variance o2 one o f the corre lated  t r a it s  approaches 

aero {K ing, 1961), i t  was a lto  shown that the genetic variance/ 

covariance nacrxu o f quantitative genetic theory measures 

developmental constraints duo to internal selection and non­

random nutation which may cause se lection  response to  deviate  

fron the optimal rote and d irection  as specified by the selection  

gradient {Chevetud, 1984),
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se lection  d if fe r e n t ia l

•The se lection  fiifS a raa tla l i s  the mean phenotypic value  

o5: tho ind iv idua ls  salectefi as parents expressed an a devia­

tion  fron  the population mean, that l a  fr c o  tho moan phenotypic 

value o f  a l l  the Ind iv idua ls  in  the parental generation before  

se lection  was tnado. Tho magnitude o f selection  d if fe re n t ia l  

depends on proportion o f  population se lected  and the pheno­

typ ic  standard deviation  o f  tho t r a i t  under selection* 5>elec­

tion d i f fe re n t ia l  expressed, aa standard deviation un its  o£ tho 

selected  t r a i t  i t  the in tensity  o f se lection , ih  p ractice  

sine© indiv idual parents do not contribute equally  to  tne o f f ­

spring generation there i s  a nasd to  d istin gu ish  between 

crpacta.? and t'CSocSive (re a lised ) cC lsctiaa  d irfe ro tstia l.

The e f fe c t iv e  eoioction d iffe re n c ia l i s  tho weighted noon 

deviation q£ the selected parcntas the weight given to each 

parent o r p a ir  o f parents depending on th e ir  proportionate 

contribution  o f e ffe c t iv e  o ffsp rin g  to the next generation., 

ny vJBightirtQ' selection  d i f fe r c n t le !  tho .Joint e ffccto  o f  natural 

end a r t i f i c i a l  selection  are  measured together, a  comparison 

o f  e ffe c t iv e  > ith  the expected selection d i f fe re n t ia l  nay exh ib it  

the action o£ natural se lection  {Falconers I960).

SorrAa {J9&35 observed no d iffe rence  in  magnitude bot- 

wcen expected and e ffe c t iv e  se lection  d if fe to n c ia le  in, hie  

se lection  experiment on short t e r r  egg production records.
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I'itmcsy a t  a l .  (1970) observed l i t t l e  d iffe rence  its the too 

measures ©£ the se lection  difiCorentialG in  th e ir s ir e  fam ily  

and too index selected  lin e s . But in the lin e  selected on dam 

fam ily  averages the re a lis ed  se lection  d if fe re n t ia ls  wet© con?- 

staw tly  h ig ta r tlwn e je c t e d  in d icatin g  aomo co rre la tion  be t-  

weca tho t r a i t  se lected  (short town ra te  o£ egg production) 

and reproductive fitn e s s  in  that l in e .

Poggonpoel end Ereemus (19765 estimated U »  ra tio  of 

ee^jcctcd to  e ffe c t iv e  se lection  d if fe re n t ia ls  an 1.00 and 0.96 

in  fehoir se lection  earjerinont.

Ayyagarl ot gj,. (1980, 1903) s Veatejtranaiah (1902) j aarua 

(1983) and Thlyagasvndorum (1934) d id  not observe any s ig n if i ­

cant in fluence of natural se lection  fo r  part record egg produc­

tion  in  those selected  lin o s .

Response to se lection

I t  i s  defined a s  the eUr£cr**ahc« o f mean phenotypic value  

between the o ffsp rin g  o f  the selected parents and the whole o f  

this parental generation before se lection . Response to  selection  

depends on ( i )  in teoaity  o f  se lection  applied , ( i i )  degree o£ 
’T e r ita h llity  o f  the concerned t r a i t  and ( i l l )  generation in ter­

va l (Siclsersoa, 1961).

01c5K>rs3on (1355) suggested that the non-additive gone 

efteeto  included in  ih s ©otinates o f ganotic paremetero night 

1X3 tho p o ss ib le  causa fo r  ©vor—estimation o f  the expected 

ra&panee.
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Clayton a l .  {19575 postu lated  that tna r e a lis e d  re s *  

posse v?ao nolow the expected a t  low er in te n s it ie s  Of se lec tio n  

bu t a t  h igher in to n s lt io a  there was no d iffe ren c e  between 

those two.

The generation  n&atss jrenaln confounded w ith  enviroofflentcil

e f f e c t s ,  as  such I t  was very d i f f i c u l t  to  assess the g e n e t ic ' 

and environmental changes sep ara te ly , H&nco use o f  a  random* 

brad c o n tro l was e s s e n t ia l  {cows jgt a l . , W W a *  and ttlng o t t i l . . 

1S595.

Msrtcg (1978) had reported  that me fo r genes were tha f i r s t  

to  bs in flu en ced  1% se le c t io n  lo llo -jod  by  the add itive  action  

o f  rainob genes a t  the la t e r  stage a o f se le c t io n  program ®.

?UI1 (1900) d if fe re n t ia te d  short end lon g  t e n  oeleetioiJi 

oxpertaenfcs. Short term easMeri'aQnes were f o r  r w i r u n  l iv e  

genosrations through wl ic h  gen etic  pararietors were c& tinatcd , 

p red iction  o f  responses were checked and i^r a— — ^— r, rates  

o f  response in  d if fe r e n t  breeding sclss'!cbA . ooag tet.n oK peri- 

so o ts  wero f a r  noaooriag ra te  and d ire c tion  o f  d ire c t  and codec-
I

la tch  r s s j onses _rr1 fea obta in  sp e c ia lised  l in t y  w ith  d i f f e r  ant 

p ro p e rtie s .

Se lection  f o r  ec,a numbor

Gov/s a t  a3j. ( 1559b) reported  a s ig n if ic a n t  response o f  

3.71 ogga par gcnsrfifeion bat whoa environmental as-foot wao 

e lin ln s to d  with tiiu nolp o f  a co n tro l population  the ssme re s ­

ponse drayed to  1.36 eggs par generation .



Morris (1963} observed responses fo r  pert period eulco 

Lion which ranged fro?! 1,97 + 0,39 to 3.03 + 0.38 cv.gs per 

generation.

cow© ot g l .  (1973) observed sign ificant responses f t  an a 

selection  e^oriKWmt spread over 30 generations fox  agq nimbar
_ i

to  273 days of ago using Osborne's index in  two white Leghorn 

stra in s. Go-.res (1374) further reported genetic gains o£ 1.1 

and 1.5 eggs per generation fo r  part year ben-housed egg produc­

tion to 275 days oS ago in  two strains from 22 and 21 genera­

tions o£ selection , roapectively. Cows (1977) a lso  observed 

genetic gains o f  4 .8 , 3.7 and 12.4 eggs in hen-housed egg number 

in  273 days o f age from fiv e  generations o f selection in three 

Whites Leghorn lin es  through 1 .0 . 8 , selection.

Poggonpoel awl Erasmus (1978) reported rea lised  response
* i

o f 3,04 eggs par generation through seven gensrations o f selec­

tion  Cor egg production to 273 days o£ age,

Ayyagari g£ g i ,  (1980) reported genetic gains os 4.17, 2.39, 

2.30 and 1.10 eggs per generation respectively in  four white

populations which were under selection fo r  Sour genera­

tions I qe egg ntaaher to 280 days o f ago. SSohapatra (1980) 

estimated genetic gains which were 4.84, 3.59, 2.99 and 2.30 

eggs per generation in the saraa four populations and tho phono- 

typie gaiaa in  Siva years oc i .p .s .  asathoQ o f index selection  

which exceeded the genetic gai.no ware 5.78 , 4.54 , 4.13 and 

3.24 eggo respectively per generation.
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Pl&dk (19305 reported  that- the annual .vats o£ prosjrrso 

das to  oelacfclon appeared to  fee aipscssimafc&ly 3.B to  4 .5  eggs 

per aen-bousa-i.

Koiatad (19B&) obtained a  geaotic  response o f  0 .6 1  eggs 
par genoratfoji £j:om the population which van under se lection  

fo r  ©gg nuinlaar upto 42 weei© on 1.13,3. r̂ ftfcaoO o£ Dolocfcioa.

<3ewa ana r a i r f u l i  (I960 ) in  tb s  la rg e s t  non-aocnsercial

se lection  csperinent a t  Ottawa in vo lv in g  s i s  se lected  and fct<;ei 

contro l l in e s ,  demonstrated that responso to  colection  £or 

o ith e r  p a rt  y ea r hm-hauead egg numbar cs? p a rt year hen-day 

ra te  a£ production continued even a ft e r  many generations o2 
se lec tio n , Tho authors reported genetic gains o f  6.4* 7.S and

17,6 eggs in. tiiroe s tra in s  w ith  & R'csffl value o f  10.6 eggs fo r  

hen-routed p a rt record  egg mraoor to  275 days o f  age during the 

p eriod  frons i&75. to  197S.

L il je d a h l and wcycto <19805 estimated an awarago genetic  

reaponoa o f  3.57 eggs p e r ganorstion in  white toghoro popula 

fcian from Sour generations e l  se lection  on egg number to  42 

w®s3sd o S age.

(X

venhaferaroai^i (19325 reported non -sign lK lcaat genetic  

responses Which \?aro 3,74, 2.02, 0,99 ond 1,91 eggs per gcro 

ra tio n  fo r  egg production to  330 days age in  fo u r populations* 

whereas Ayyagerl a t  a l . (1983) reported tne responses in  d i iS j”  

ren t l in e s  which varied  from 2,03 to  4.55 eggs per generation*
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Barns <1983) reported a non -sign ifican t genetic g s in  o f  3.50 

eggs per generation fo r  egg number to  a60 dayo o f  ege Xa a two 

year se lection  experiment. rohapatra e t  a l ,  <1933) indicated  

s ign ific an t re a lis e d  genetic gains which ranged from 2 . 6? to  

4.44 eggs in  lou r uM te  Leghorn populations subjected to selec­

tion  Cor egg number to  40 weeha o f ago.

Singn and Xuraar (1983) obtained genetic gain o£ 10.44 

eggs (which ttae 74.25S o f the predicted response) free? two 

generations o f se lection  fo r  egg production tp to  280 day3 o£ 

ago. ShiyagasundactEt e t a l .  <1933) reported a  non -sign ificant  

genetic gain o f  2,75 egos par generation in  a  white Leghorn 

population through two generations o£ se lection  fo r  egg produc­

tion. upto 230 days o f age, »?hon response was updated to  th ird  

selected  generation the average response was 2.40 eggs per 

generation which was s t i l l  non -sign ifican t (Thiyaganundaruin, 

1984).

2hou (1933) reported averages increase o f  3.1 eggo, whore 

se lection  was banal on ego production to  300 days o f ago.

Bhang (1984) concluded that the se lection  ever three generations 

had led  to on increase in hen-boused egg production o f  14 egges 

per -/oar.

Correlated  response

The sa lection  fo r  a primary t r a i t  brings -about gicailtaneous 

changes in  co rre lated  t r a it s .  The Change o f  generation poans 

in  unceleeted t r a it s  concomitant to se lection  fo r  a primary
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t r a it  are  estimates ©fi corre lated  response to  selection  

<Falconer, i960 ). While tha d irec t response i s  a  function o f  

se lection  in ten sity  and h e r it a b il it y  ®£ tha selected t r a i t ,  tho 

corre lated  response depends cav the magnitude o£ response Cor  

the primary t r a i t  and the genetic co rre la tion  betvwen tha se lec­

ted and unselected t r a i t s .

The se lection  studies &©y g ive  r is e  to  three typco of 

corre lated  responses:

a~ When secondary t r a it s  lose normality due to sc lsc tion  Cor 

non-correlated primary t r a i t  {Slather aatl Harisoa, 19495.

b~ when secondary t r a it s  axh ih it d ire c t  changes due to selec­

tion  Cor co rre lated  primary t r a i t  (Sahoirr'an e£ a | . , 1959* 

Hordsh-og and Footing, 19625.

c -  When secondary t r a it  ia  a  cQPjonosfc oS f itn e s s , tho corre­

lated  response would be ir re g u la r  in  d irection  which has boon 

termed as "Cenotlc Koneosfca&l©1’ {terrier, 1950}.

Joan g£ a l .  {1352} suggested that tho v a lid ity  oS t in  para­

meter estimates should be checked through ©starving roopongos 

and co rre lated  responses.

There ore t ’jo reasoni Cor toe low predict a b i li ty  end U w  

inconaiotcncy o f corroratad responses { Fcicosier, 1983).

a ) s e n s it iv ity  o f genetic corre lation s to  gene frequency changes 

{ achron e t  a l , ,  15§6)» Tho gsaetie  corre lation  and corrolatod  

rosnonse can eb-tiga tep id ly  daring tho course oS se lection  duo 

to  se lection  i t s e l f  end randan d r i f t .



0 ) Low precision o£ estimates o£ the genetic correlation in 

th© base pqpulatlon* resulting from largo sampling errors*.

Meta and siegai <1966) are ofi tho view that ouch varia­

tions between predicted and realised correlated responses right 

be duo to genotype-anvixonrnantal interaction.

Correlated response to selection for egg number

Tiia Leghorn lines did not anhahiw cn~age,j, cithtr los body
i

weight or egg weight in £3rsh generation of selection (Soho tman 

S k f i k *  1 9 5 9 ) .

In a white Leghorn population, karris <1963) on served Uiat 

the egg site declined i f  3 gf body weight by 270 g and age at 

f irs t  egg ty 3*5*4 weeks during a period o€ 11 years <1940 to 

1 9 5 9 ) .

abplasalp et (1964) observed decline of egg '.•eight and 

age at firs t  egg a® correlated response to selection for egg 

rnacbar* Osborne*s index selection for part year egg production 

led to reduction of 0.07 lbs in body weight and 0.32 g egg 

weight per generation, m  correlated response (Kordshog efe al.l, 

1967).

The realised genetic correlated responses per generation 

were, **0.0S week for ago at firs t  egg, -0.03 hr for 32 weak body 

weight, *-0.04 kg for 35 week body weight, and mjg weight as 

*0*44 cj and ~0*Q2 g for 32 and 55 weeks of body welcht for 

CC IDS lino (Craig c^** 1969)* The corresponding values for
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m  XD3 lin e  ware, 0.32 wealm, -0.03 I«g, -0.04 kg» -0.24 g»

-0.37 g retroactively consequent seisction Cor rata  o f lay

from f i r s t  egg to 250 days o f age.

Using Osborne*a index selection fo r part period ogg pro­

duction, Kinney gjl a l .  (1970) observed non-significant decline 

o f aga at f i r s t  egg and significant reduction o f bafrj- weight 

and egg weight. Tha average realised  correlated responses per 

generation were -0.SS weens for ago at f i r s t  egg, -0.58 os Cos
i

18 week body weight, 0.33 x 1/16 os fo r  30 week ecjg weight end 

2.42 per cent fo r rate o f lay from f i r s t  egg to ana of recording 

< Osborne, 1970).

Poggonpool and Erasmus (1978) reported 2 . IS days decline i 

in  age at f i r s t  egg and 0.79 g in  egg weight as correlated res­

ponse per generation to selection for egg production to 27S a^y

of age.

Ayyagari et a l .  (1980) observed decline in age a t f i r s t  

egg and e ®  weight which ranged from 1.91 to 3.27 days and 0.16 

to 1 ,2  g  per generation concomitant to selection fo r egg nurfcer 

to 280 days o f age. XJUjcdahl end ueyde (1980a»b) noticed 

decline in  age at f i r s t  egg and egg weight concomitant to selec­

tion on part period egg production.

Positive correlated responses in  egg weights (1,8 g and

1.6 g) wers reported by F a irfu ll and Gowo (1980) due to eelee- 

tlon Cor ogg number both in hen-day and hes-hooaed selected linos, 

Whereas age at f i r s t  egg (0.9 and 2.8 days) and 365 deyo body 

weight (10S and 130 g> ware reduced.
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KolstaS C19305 obtained irproves'Kint Of 2.3;'< In  rate o f lay, 

but s ign ifican t reduction o£ age at f i r s t  egg- (4.2 days), and
i

egg weight (0.29 g) par generation as correlated responses duo 

to selection  fo r egg production. Brah and Dev (1981) rcportad 

decline o f 0.74 days fo r  age at f i r s t  ogg, 36 g fo r 40 uceh 

body weight and very low decline in  20 week body weight per 

generation concomitant to selection fo r 280 days egg production 

in  Ph-1 lin e . But in  Pb-2 lin e , afcovo t ra it s  had shown improve­

ment besides improvonant in  Uvabilifcy.

venkatramiah (1982) noticed corrolafcad response in egg 

weight (-0 .67 to -to. 33 g ) ,  age at sexual maturity (-2 .03 to 

—4.37 days), 20 week body weight (-2 .63  to -24.64 rj) and 40 weak 

body weight ( - 2 . IS to 22.91 g) in  four linos due to selection  

fo r  280 days part production fo r two generations, although 

those wore mostly non-significant, there ware s im ilarity  between 

rea lized  and predicted correlated responses.

Jarua (1933) ootcined sign ificant reduction in  ago at 

f i r s t  egn, egg weight but no defin ite  trend for mature body

weights during two generations oS selection fa r  ogg production 

to 260 days o f ago. Realised and predicted correlated responses 

wore comparable.

Hohapatra a l .  (1983) reported resu lts  o f eight genera­

tions o f selection Cor egg production to 40 woeks oS age* The 

correlated responses averaged ovor a l l  tho tour U se s , were 

-Q.S4 g fo r  egg weight, -3.44 days fo r ago a t sesiual nstn rlty ,
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16.2 g fo r 20 wed: body weight end -4.35 g Cat 40 woof; body 

weight, further there was close agreeamt hetwaon predicted 

and. realised correlates! rscpensea.

Singh and Kusiar (1933) through two generations oC id e a ­

tion fo r part record ogg profiaefeiQn obsarved decline o f ago at 

f i r s t  egg (6.33 a ) ,  egg weight (1.92 g ) and 43 week body weight 

(102.60 g) hut rata o f lay  wap increased (0.2855).

Zhou (1983) reported decline of egg weight by one cjranme 

per generation as correlated response to  selection fo r  egg pro­

duction to 300 days o f age. Rodte a l . (1933) abaarvod decline 

o f age at f i r s t  egg by 9.17 clays and egg weight by 0.31 g per 

generation through selection fo r  egg production to 200 days of 

ago.

Thiyagaaundarum (1934) reported reduction o f age at f i r s t  

egg (-0.41 d ),  egg weight (-0.41 g ) ,  20 week body weight 

(-5 .23 g) and 40 weo'c tody weight (-25,04 g) i s  egg number line  

as correlated response to selection fo r agg production to 28Q 

days o£ age. But the corresponding values were 0.33 cl, *0.06 g , 

2 .9 4  g s -3 .OS g in  egg maos line? and -0.13 <J» -0.51 <j, -1S.C3 e, 

-42.22 g, in  efficiency index lin e .

Effective population also and rate of inbreeding

The most ainpln way o f dealing with any particu lar itevia- 

tion from tha idealised  breeding structure i s  to  consider the 

effective  nunoar o f breeding individuals which is  3<rs0w» as
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a ffe c t iv e  population s is e ,  th is  ia  the number o f indivi 
dual© that give r is e  to t m  calculated sampling variance or 

rate of inbreeding (Falconer, I960).

latnec and Basel (1947) postulated that tho force© causing 

genetic alteration In  biological populations arc se lection , 

mutation, m igration and genetic d r i f t .  The inbreeding c o e ff i ­

c ien t  would in d icate  the leve l o f  otpcetnd deterioration, o f the  

t r a i t  duo to gene eegrogttion and campling between goresafeiono 

where t-io e ffe c t iv e  population a i r s  i s  f in it e .

.’he effective nurtbor of sire© and dams (itei and H f) was 

defined as the ntenber oS when progenies survivo to  breeding aga 

and calcu lated  by the formula

we “ (Wright, 1940)

Tho differences between parents in  rsprofm ctivc a b i li ty  

would decrease the a ffe c tiv e  population s ize  whereas deliberate  

balancing o f  o ffsp rin g  per parent would increases a ffe c tiv e  

population a ise . However, i t  should be aasrnod that each parent 

had equal chance to  contribute fo r  tho tscsft generation but not 

necessarily  equal number o f  o ffsp rin g . Who formula used fo r  

measuring ra te  o f  inbroodlng (esqpeeted increase in  inbreeding  

c o e ff ic ien t ) in  random mating population*

A F  -  3- k r  + - a i f -  » » >
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Stephenson at al. <1953) reported that ovary VS decrease 

in inbreeding v/ould rellcct as o,3i depression in part-voar erg 

production.

tuwo st a l. ( 1959b) ctescribed tho lorriula for asti'iatiar' 

e££catJva population slas when unequal contribution oi p'oranJr e 

were observed* by consadcrxng tee variance o£ CaPily Jiso.

ffordohon et ni. (1967) 3atoee\.ed that 12 per cent rote o£ 

Inbreeding per oonorefcion should have e£2ective .rs Vbor n£ sorruts 

as 4u. "’urt'eor 10 par oc.it A^ctacse in inbrecj Xing uoald alicct 

?3 o in aody weight* 0.6 c in egg vciq it and ?«3 gar cent i  t ogg 

production due to inbreeding acpreesion.

^y/agcri gfc g l. (19-07) eefcliin^el tho executive poo lie si on 

oacq o-i their eeroerinr.nta! «elcoto^ ard control napUla&.locc 

f.nioh rangoJ trer* 1X0 to 130 and tno exvu^ative inbroediar, varied 

iron l.e,3 to 1 .7 1  per ccstfc.

Horde and iloxiUnan (I9 6 0 ) o o ro rv ed  tno  O xlocu o£ Inbreed­

in g  d e p re s s io n  and n a tu r a l  s e le c t io n  in  th e  cou rse  o£ co lo c t io n .  

Xnn anthy*n  opined  th a t  a  l in o  aon & in tin g  e ig h t  a im s  i*~d -si;: 

t o  a i t  i f  '■''eras p e r  t l r .  (3tr»2G5 n a v ld  r r g u l r a  o r o - lo u r t  * © a 

Standard  d e v ia t io n  in  s e le c t io n  d i i t a r c -n t ia l  Sot h ig h  egg produc­

t io n  tr<JLt to  n e u t r a l i s e  the in b reocU n g  d ep ress io n  o fc fccta . out 

when lie=2bG, th e  s£ £ ec t  o r inbseortino would  no n e g i i .g io le  and 

th a t  would be  v r o p o r t lo r a i  „o '"o .

3ohren  ct_ £ l .  (1931 ) c o u ld  not n o v ice  m ch  in b re ed in g  

doproo '>Xon on a_,o a t  sexual o>j,tu!'ite~ and tn e  m an -* tudo o f
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inbreeding depression was sim ilar, fo r selected as well as for  

control lin es .

Thiyacjasursdaruin (19S4) calculated the a ffective  population 

else  uoing the natbod of Wright (1740) and Gowc a£ jsl. < 1530b). 

Ttio e ffective  population also wea 134.32 and 147.89 in  egg 

numbar lino and the rate o f inbreeding was 1.3". in  both motl-sods.

ha such the inbreeding depression on various t ra it s  waa eorsi- 

darod to bo not important.

Roaliged heritahtllfcv

^yyagari at g l .  <198Q) reported realized heriteb ilit io a  

fo r part record egg production in  four white tegham lines which 

were 0.366. 0.263* 0.234 and 0.11S and the eorrespo.KUng poolbd 

estimates over generations from s ire  component of variance sr>ro 

0.331. 0.104, 0.127 and 0.187, Eeapaetively.

Ventestramiah (1982) calculated the realized heritab iiity  

fo r part record ©gg asarfbor in  Sour strains froPi two gcnosratioaB 

o f selection as 0.32, 0,20, 0.31 and Q.19,

Barua (1983) Obtained realised  borita& ility  aad pooled her.i- 

ta b ility  £xcm s ire  component o f variance fo r egg production to  

260 days o f age which wore close to each other (0.409 ± 0.077 

and 0.40 ). But Thiyagasundarun a l.  (1983) reported raallcod  

heritatoility to  ixa 0.29 fa r  ogg number uptc 40 weeks of ago. 

Further Thiyagasundarutn (19Q4) obtained sim ilar magnitude o f  

realised  haritah ility  (0 . 2 1 ) fo r egg number lino through three 

generations o f selection.
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History oL the oxgcxlrrrhtaZ oopuiafci ons

Data utilised a si this study portain xx> U«t> single Gs-n_j 

while uoc/liom s t ra in s , I51*? and Which have ’X'on rainto lnod

as closed £ locks w ith  selection fo r  egg nunber on part i ^ o r ^  

cincG 1079 under ^ il India Co-orainafced Research Project
<xt

Poultry ireadxn2*khtrala Agr*cultaral t/myernityg Memufcpv. 

doth tho populations wore received ^ro» \ A ll India Co-ordinated 

hosaarch Project, hajoidra Kagar» li/uor&bad, A.r>. , in the year.

I f  70. oata pertaining to the econo ole traits generated In i»lvo 

consecutive generations. (3373-CD to 19S3-C&) wero u t i l i s e d  for 

th is  investigation. since then* populations were unrer selection 

and the five ^enerefcJUns wore designated as 3^, D-j, and 

S^. Tho d e ta i ls  about nunrer o f sires and dans used to  re^rovuec 

progenies naa^urocl in  each generation o f both tho s tra in s  a rt  

presented in  Taolo 33*

C r ite r io n  o£ se lec tion

Vno chicks hatched during 1979*>e20 listening season con oti-  

t a t o i  tho foundation stock {base generation ) in  the present  

experiment. The node o f  se lec tion  u«c a combined oolectao'i in  

woich in d iv id u a ls  were se lected  on tho te s ts  o f an Indo.c tliot 

took in to  consideration, in d iv idu a l * Auction and i t ’ s s iro

and dan fnrd^y averages fo r  p u lle ts  {in c lu s iv e  i ede i) but only  

oJro and darr> fam ily averages fo r  cock ere ls , w ith  appro} r i  sgg
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weights assigned  So each o f  the components (o gbom o, lS 5 7 a ,b ). 

The in d ice s  used fo r  se ioc tlon  o<* p u l le t s  and cockered. 3 ’fere as  

fo llo w s* 1

SO a  <p-? } *  l?2 (?D-P5 4- h3 <ro~~>

X C f  e  (Fjj-P) + b?(Pa-P )

where*

p i s  in d iv id u a l perfocAianco for the selects*? trait 

f  i s  the population mean

?0 is  dam family mean to which the individual belongs
i

Fg i s  s i r e  fam ily  teen  to  which the In d iv id u a l belonrjo 

t>2 and b 3 are weighting fa c to rs  o f  dam snd crixe 

fa n i ly  naans re sp ec t iv e ly .

Follow ing the c r it e r io n  of s e le c t io n , in d iv id u a ls  o f  both  

aoxos w ith  high index scores worn seiacted and mated inters® fco 

generate the subsoquont generations. W ith in  s t r a in  and genera­

t io n  tho mating was random w ith  the re s t r ic t io n s  th a t no f u l l 1 

or hal£-sib matlnga wore permitted to hold in breed in g  to a 

mini Emm,

Batchiao and nansOjecnenfc

rha experimental chicks o f  both s t r a in s  worn hutched bet­

ween January-Karch, in  th ree  to  s ix  hatches in all the genera­

t io n s  w ith  an Interval o£ ton. days between two conacjcutivo 

hatches. Tha matings wars arranged in, single airo a reeding



pens. The eggs  were id e n t i f ie d  both  f o r  s i r e  and dam through  

d a i ly  fcrapneotlng.

As f a r  as p o s s ib le  standard method o f  feed in g  and manags-
i

s an t was followed in  each o f  the gen era t io n s . Batching egg3 

were c o lle c te d *  pedigreed and stored* fo llo w in g  recommended 

procedures. C h id ®  were removed from the hatcher on 2 2nd day 

of the incubation and 'vsre wing banded to I d e n t i fy  t h e i r  p a d i-  

greo both  by  s i r e  and dam. Chicks of both the strains were 

brooded under in f r a  red  l i g h t  on f l o o r .  The sores were sonarsted  

at day o ld  otogo itse lf end roared sep ara te ly * A l l  th e  available 

females and only two moles p e r  tiara were saved to  impose selec­

tion., Tho p u l le t s  were transferred to  in d iv id u a l laying cages  

at 1G wool® of age.

The ahieScs wars vaccinated w ith  - six' vaccine aga in st hanihhdt 

dicease immediately a f t e r  hatch . Dubbing and debcahing wore , 

a ls o  done on the f i r s t  day. Fowl pesc vaccination wae done boh - 

wgsij 6-S  weeks o f  age and A .3  vacc in ation  a t  3-10 wauhs o f  age.

A booster d oss  o f  fro vacc ina  was g iv ca  a ;  13 weclct. o f  ago. The 

feeding and nanagemontal con d it io n s  were kopt id e n t ic a l  f o r  both  

s t ra in s  w ith in  gen eration . Tho birds; ?ero fe d  standard  start 

ra t io n  du rin g  0 - 8  weeks* grow er ra t io n  du rin g  9-13 wool® and 

la y e r  ra t io n  th e re a fte r .  Standard devarming procedures wore  

c a r r ie d  out du rin g  growing oeriotU

mailto:ia@afcifi.ed


'T a its  measured

a) Bfjg production: Cgg production uas measured as nurr.bc>r of

eggs laid by each pullet u^to 702 days c f eg...

n) body weights: The body weight both at 20 and 40 y a to  c£

age were* measured to th° nearest 10  g accuracy*

c )  Age a t  aosaxal m ta r ic y s  The ago in  days whan f i r s t  egg was

la id  w ithou t anv consideration S^r po~co-'..ago o£ erg t~^iuc~ 

t l  on.

d )  'ic,* n o i j i t ;  T o o  j v ’r e g a  ; e „ „ j l i c  c Z  Z j o t  „ o n o e e u fc iv e  o g y s  

la id  oot'con. 3?S*~50 xfcn’cs cf as3 to t11 j nevt-Grt c,ig aror* a 

cccarocr.'*

.,it.;u.:l jt lea l analysis

,1 a tip rcjor suit fc_.c<Jl. nnciyo.' 3 zero carried v>ut o.„

DCd TP -O'? ,u >»3 7CV C ’ VTTi T >Ta, . t *.,10 'hsntaai \<rlan 

he so  era 2 rnGtitav*:, inatna.arj ( u .  ,

C o rrea l l o r  h atch o f fa q tn

Since the cjsjjcui a v ita l proganlcs ' t r c  obtained i i  more

tnan unc natch* tuo data ware col'reetnt? for hutch oriccts jy 

ritidng le a st aguate constants (tiarvcy, 1006) ' itn in  drain*" 

gt,noi*,c_on j.asi,s.

Tie roder used 'or correct pvi of baton e frets v_^ an 

followss
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Y±J a f\ * h i © ij  

whate,
tiHYdj *> observation o£ the trait oa the J bird o£ tho

1th  hatch

U\ • overall population -'ieaa 
hi <s e ffe c t  o f I1'*1 hatch
elj <=> random error noraially and independently distributed 

with mesa aero and variance 6 'a

naan and standard e rro rs

Tho moan, standard e r ro r  end coefficient of variation  fo r  

esoh t r a i t  were calculated so follows*

H{ *

a.v.m** •- ■-§• n too
M

where,

K »  nean

Kj -  observation o f  a t r a i t  an i tfl ind iv idua l 

n a rsun&or o f  in d iv idua ls  m asurca

s® *> variance => m C 2 ^ ) 2

Standard deviation
n-1



Estimation of herltabillty

‘i'ns data generated by single progeny per dam and single I 

daui’a progeny per olre were omitted from the analysis, rieri-* 

tahllttios wore calculated within each generation for oaeh otralf 

using variance component analysis. £we to unequal subclass 1 

numbers the method as described by King and Henderson ( 1954a) 

was used.

The linear statistical model used for the estimation o£ 

hsrifeaJaillty was as follows*

Yijk ■= w i- Si -t dtj ®ijk

where,

“tillYij, is  the measurement of a trait on fcv progeny of 

dam mated to 1 th sire-

% is  the overall mean o£ the population

s i, is  effect of the sire
4*|s

d ij, is  affect of j dan mated to the 1  sire

oijk, is  the random environmental and genetic deviations 

attributed to individuals.

She analysis of variance table used for estimation of 

heritability is  as follows*

82 I
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Analysis o£ varisacs 

source o f variation j . f .  ?,s . r .c .  n*M.s,

3eti*oen siros 3-1 so„ »?S 4- + \jfiaa s  3 3

^  ■ %  a , , v 2°

Between p rogen ies* ,
wAfcfcin Sans w itlrtu o . . - 0  S3,, ns,, < rv
sires u w

*?hG£e*

3 v»

n e»

n . . sa

€2w

A iss*
O

cs

s s as
s

'•: 'D

error component o f rar&nnco

^  • * 
e _  _ -

*  Z  ¥ % J , -. 2  y ! . .
1  j  n l j  $ n i .

2 2 
sa  y ijic  -  1 1  y i j -

A j  K A j  n lj

s  =  j l  r  s . .  - ^ j ^ 2 i
1 13-3 L 1-----   J

rsit®



The herifeahilifci.es were computes from oire, dam end sire 

plus dam comments o£ varlaaca as tallows*

h| « ___
<j2S + 6̂ T3 5- (&t

h* »  -   _______
# 8  v  6 %  v d&*

, 2  ^  2 (<S2jS *  <&3)

Tho standard error tar lierifcabilifcy was calculated aa 

per Dicl«arsoa (i960) «.



w h e r e ,

V?6Ss)
2

-
r i5SlI -an*[i»Tŵniia *}•
L S~1

9
Ti%
IV.3 ]

v<̂ 2d) . 2 |; 
O r " 4  ., rsw 1L p-s X1*,-D

2 Covt
■̂M

F26„) « 2-w*.
D J:s

V̂(<>2£>)
a *ss£W ”

*** B̂MSK. i>â »CK!WLpyt»0'

£<|<n,, -») •

ncoied esfcimtes of horiteM lities wore obtained by 

weighting oach estimate by the inverse o£ the sqnsra o f th e ir  

respective standard errors, fo llow in g  the method at Enfield 

©fe a l, (1966},

gstiutation a t  correlations

The generic and phenotypic co rre la tio n s between the t ra it s  

wore estimated Smn v&riarica end ew&riaace gosnpouent analysis



as pea? D octor (1964). Variance component a n a ly s is  was the earn® 

*3 Used in  tho estim ates o S h e r i t a b i l i t y .  Covariance components 

were estimated £ror> th e  fo l lo w in g  a n a ly s is  o f  covariance table.

Analysis of covariance

Source o£ 
v a r ia t io n

d.f. S .C .P . t l , C .P .

— in «■ iiia n y in im

E.M .C .P .

Between s ires

Between darns 
w ith in  s i r e s

s-i 3Ci>

scst,

Between p rogen ies  .
within dajps n.» -D SCP 
within s i r e s

rsc?

*.<ce

Cov, ,+ !wCov..i- K.COV \t 2 u d B
Covy*  s^Cov^

w here.

«  to n ' m n n i  i m —» m« « q  w , o

SC*5 = 11
3 i  a , ’   ’~ mH u T

Ccv

SCT_ a  Z Z “' i j .  ‘ i j ,  2 Ai * .  1 . .
D i  j  “  ‘ .............

lii j

* » w M £ Z  "AJ& -  r  z KXJ, yi j a
3

"43
a  and ¥  a rc  th e  tw o traits whoao c o r r e la t io n  i s  t o  be 

estim ated , K j» end were ia e  sar,a a s  used £ox th e  a s t i r  

t.lon o£ v a r ian ce  components.
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no? -mop 
eovD ®  - ~ w

KCl’ -jra?u-  n3 (KCP„-Hg>,.)
SOFg «  s w o w

Tho genetic  co rre la tion s  between t r a i t s  X and 7 were than  

estimated as  fo llo w s  (Decker, 1964),

a ) From s ir e  component o® variance and covariance

CovgO « )
K
« 9’ / a (J0

ta) Fran dam component «£  variance and covariance

r G (0 )

covD(xsr>

/SST*
c )  From s i r e  p lu s  dam component o£ variances and covariance

rQ(S+0)

Cov,, * CovD

/ [ A c »  + £2P(X)] [<>2S (Y ) +  <j2D(Y)J
The standard e rro r  oS genetic  co rre la tion  was estimated 

as per Robertson (1959),
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The phenotypic correlations were calcu late as detailed 

b e l o w  ( B c c & s r *  1 9 5 4 )#

The standard error o£ phenotypic correlations was caiou* 

lated according to Gauldan CX962). The formula used Sor esti­

mation of sg of rp is  as follows.

The environmental correlation was estimated utilising tlm 

following formula suggested by Seeher (1964).

selection cH gf srantia.1

The averages superiority of the selected parents over the
i

population raeen frora which they have been selected is  lensawn a,® 

the selection differential, it  is  the moan phenotypic value of

tne individuals selected as parents ©stressed as deviation from
I

population mean (falconer* i960) and is  designated as e^paefced 

selection differential. The effective selection differential^ 

wan calculated by weighting each parent by the hU£ihor ©£ progeny 

i t  contributed to the next generation.

C O V w  *■ CC*V *f* C O V j
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The ra c io  o f  e ffe c t iv e  to  expected selection  d i f fe re n t ia l  

was estimated to  evaluate tb s  e f fe c t  o l natura l selection  

during the course o f  a r t i f i c i a l  se lection  < ra lconer, 1960).

TJie in ten s ity  o f se lection  ( i )  wca ca lcu lated  as per 

Falconer (1960) in  the fo llow in g  way*

. E ffec tive  se lection  d if fe re n t ia l
Phenotypic standard deviation o f  

the t r a i t

Effective copulation also  and ra te  o£ inbree&inc

The e ffe c t iv e  nurflbor o f in d iv id ua ls  (Me) in  each parental 

generation fo r  the se lected  group waa calculated an per arigh t  

(1340) using the fo llow ing  formula*

m  -  4 B® 8J£
Bra * SI £

where. His l a  the nunbor o f mala parents

Hjf i s  the number o f  female parents

Wright (1940) suggested the formula fo r  ca lcu lation  ô  

e ffe c t iv e  population s iz e , assuntag equ a lity  o f variance among 

the parents fo r  the number o f  progeny contributed. But in  re a l  

situations, e »e «  parent contributes d if fe re n t  number o f progeny, 

as such the variance in  fam ily a lee  may not be amso. cow® a l .  

( 19S9b) suggested a  modified formula fo r  ca lcu la tin g  e ffe c t iv e  

population nine by weighting the number o f  s a le  and female 

patents w ith  th e ir  respective  variance in  fam ily a lec .
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1 S3 1 •{.  3.
W© 4Ho 4Pe

t i h a r e ,

. l n1  s* J L  < 1  +  * r * — )
m n

-  * f~  u  ♦ IX X J
' Hi

where,

is  the average number of progeny per cire 

€ i S the variance in number of progmiec per sire 

Hg is th© average mesfoor of progenies per clam 

is  the variance in camber of progenies per dam

The increase in inbreeding coefficient per generation was 

calculate! using the formula o f ttrlgrtt (19315 vmich is  as 

follows*

a f  * . J L  + . J L .  J E E J iL
S ftm 8 B£ 0 rn if

whore,
x*m is  th© number of male parents which had progenies 

surviving upfco 280 days of age,

Nf is  the number of female parents which had progenies 

surviving upto 280 days of age*

Direct Response to selection

Phenotypic responses per generation fear the selected trait 

were estimated by regressing generation mean on generation number,
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Regression (b ) at Y on X Xst

XXY -  XX* £Y  

^Sfx ” *
2X2 -  * EX.)2 

n
whore,

Y m Phsnotypia generation mean 

x  »  Generation number 

si cs Humber of generation

the standard error of the regression coefficient was <___

culated U3ing the follow ing fonsiula (Gnoctecor ana Cochran, 196?).

rv2 -  l O l !  -  b< s x y  -  i i S J L H b
SE (b )»  / “— '-------------

V (n-2) [z x 2 -  iiLSiij

Regression coeffic ients were tested fo r  s ta t is t ic a l signi­

ficance using *fc’ te st .

t  = —•/:1 r— with (n-2 ) degree o f freeden, wbsro there wore b)

'n* pa irs  as observations.

Expected qenatic galas

Since no control population was maintained, i t  lo  not 

possib le to  separate the genetic gains free: the to ta l gains, 

as genetic and environmental e ffects  remain confounded. How 

ever as an exercise the expected gonetio gains wore computed 

and eou^pared with the realized  gains under tba assumption that 

n(G> = P .



The average ejspected genetic gain through four generations 

oC I.D .3 . index selcation was calculated using the follow ing  ̂

foawala (Kianey a t a l , .  1970),

n J> ~  a ^ x o  F "  ’TO ZOO »  (iO  + XO) *  ^  „„ „
+ *  +  "S----- - ~ 7 ' " g "  RSTO 1 SO

*■ I- 1.0 * 10 + +-t-

li? art n t'~1
', ,  -  rgto »xcT ,

<Icf+ iO ) + _J

where,

a©m0 vz0 = t J   (. it:}) fe.1:2.?.2.,.. *
T + [ 2a(2-h2) 4na[4+(n~2)l»3J

(s+i) [nu-wu+a] ~j HI"
4sdn [ 4 + [n {l*a> ~ 2 ] to2 J

Rcw  pzcT“  - r
n r  te-1) + ( s - l )  (d - l)* - “I

3 *- 4+(n-2)h2 S (4+ [n<< l+ l)-2 ]li2Jjj

tfhilo using tho above formula. the values o f  » *  a , e , ic f and 

io  tiers replaced with oho values a t  n ,  W , s ,  t < f  and 1 0 , over4. 4» I
generations.

where, ts => average number o f  crttgony 

d o avsragfe number o2 dams 

la k average number o f s ires

is? «= average selection intensity o f male parents 

T$ =- average selection intensity o f female parents
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an3 pooled h e r it a b i l lt y  ostinatos from s ir e  conpoaenfc o f  

variance was used gor such estim ations.

Expected d e lf t  variance and aannlina e r ro r  o f  neasugemnfc

D r i f t  variance and measurement e rro rs  arc  the major causes 

o f  asymmetry response In  a  se lection  experitsafc and were ast4 »  

nated from inform ation on population parameters as  per HAH 

(1971, 19 72 a .b ,c ,d ).

2 2
£.) Diri. ft. v&rianG© ( ^ D )  «  ^

i i )  Sampling e rro r  measurement e> *  SJcSLX ̂

where,

h2 *» h e r it a b i i it y  ©2 t r a i t  se lected .

^  =■ phenotypic variance o f  fch© t r a i t

he ® e f fe c t iv e  population sine

H m sx2 0  o f  tested  population per generation

The r a t io  o f  d % / ^ @ was a ls o  approximately estimated by

M/te ana was used as a  re la t iv e  estim ate o f  the importance o f  

e ith e r d r i f t  o r sampling e rro r  i s  the course o f  se lection  

studies (Hordahoq efc a l . .  1974).

C orre lated  Response

The re a lis e d  co rre la ted  response (phenotypic) per genera­

tion  in  unaalooted t r a i t s  was derived  by  regress in g  respective

generation mean on generation number and th e ir  standard e r ro r ,
I

in  the cams way as d e ta ile d  under d ire c t  response.
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The eui»«ctea genetic response par generation in  unsaleoted  

t r a it s  was calcu lated  as par Kinney a t a l .  CISrt’O ), However 

th is  xney be considered as an exercise since i t  was not possib le  

to  compare them due to lacJt o f  control population.

/  x. + K_
AGY =

4 car =» expected correlated response in  t ra it  Y

a  square root o f  h e r it a M lit y  o f  t r a i t  x  C selected  

t r a i t )

iiy => square root o f b o r it a b i l i t y  o f t r a i t  Y 

(unselscted t r a i t )

ru  r* genetic co rre lation  between x  and Y  
Scr

i K «= se lection  in tensity  o f t r a i t  X

“  pljonotypia standard deviation  &£ t r a i t  Y.

Pooled parameter estimates o f  f iv e  generations derived

from s ir e  component o f  variance wore used fo r  isx, Jay and r„  -
'xy

average selection  in ten sity  o f va le  and female parents over four  

selected generations and tbe average piienotypia standard devia­

tion  over fou r se lected  generations wore used fo r  i x and 6„v 

respective ly .

Kj =s expected re la t iv e  se lection  e ff ic ien cy  in  oo los by 

using Osborne’ s  se lection  index over raaso selection '

Kg ^ erpectoc! re la t iv e  co leetian  o iS c ian cy  in  females by 

-using Osborne's se lection  inck>>: over « a s s  selection .
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The values of hj awi Kg were calculated as follows# 

!<1 “  \
tn-n + t-3~:n irH-2)2 i ?s-l) l_«<H-3>+2] "

2n<2-h2) 4nsj4+«n-2>h2J  4adn [ « *  [n (l+ a )-a ]h ^ jj

J k f11 r - i ± i l ~  + ( S - »  (d t p 2 -jl |
2 I a L 4+ (n -2 }hz s(4+ f n {d + l)-2 l b2 ) J2 2 [  a L 4+<n-2}hz s(4+ [n <d + l)-2 ] b2)

n, 3, s worn used fo r n, d and a fo r  pooled estimations. 

standardized ftesoonssa

In order to observe the effect o f selection for both tlio 

strains in a more meaningful manner, the responses obtained in 

each strain wore standardized fo r  selection intensity and 

espressod ia  standard deviation unite.

Tha resu lts, thus obtained ah response in  standard devia­

tion units per unit selection dtffarsnt ia l Ireponod were eo.~t.orcd 

fo r th e ir magnitude.

Realized h e c i t a b t l i t y

Realized herltabiilty was obtained as regression o f res 

panto oa cumulated solootioa d iffe ren tia l fo r  the selected 

t ra it  SralcouQr, 19S0>«

Standard error o f realised heritob ility  estimates were 

derived as per the forriula described by ffi.ll ( 1972a,b). CAnco 

the error variance due to regression es£inat.io» io  biased! down­

wards, a tana including the number o f generations and d fiiv  

variance estimate were added to th is  as fallows:

to’lM



V"(be) *s Variance o f re a liz e d  foerltal41Aty 

o » A £{X±~3?)2 - be 2 (S.-s)
(330) —  ----- a*—- .—. ,— —A. 

( t - 1 )  2 ( “

fc -  number of generations 

&~a = estimate o£ <5ri£t variance

a^, B  «r se lection  d i f fe r e n t ia l  In  each generation ana 

m an S*D. respective ly .

X a performance In  eac*i generation and mean perform  

usance over aenorafciona respectively»
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R E SU LTS  5«1D P IS C U 3 3 1 G H

Hatch, e ife e fcg  oa econom ic . t r a i t s

The eBsperiraent&l populations of both the strains were 

generated through three to s ix  consecutiv© hatches An a ll the 

£lyo generations wider study and ten days interval between 

hatches was systematically EiainfcaAnad throughout the o^peri^ 

m e n t a l  p e r i o d ,  F u r t h e r  t h e  n is r a s o r  © C  p r o g e n i e s  A n  e a c h  h a t c h  

were unequal* 'the data wore therefor© correctod Cor hatch 

effects by using least square technique {Harvey, 1086)« Ths* 

analysis of variance %ms carried out on ®n lfl&rastrsl**-*gen©r ac­

tion b a s is . The hatch means along with standard errors and 

£a©££Aaiont of variation for different traits of $vs and 2%l? 

are shown in Table# 12* 13 and the mean squares from analysis 

of variance in Tables 14* IS.

Hatch effects were observed to be significant in rtost 

instances (Tables 14. IS ). In strain TW1 the traits for which 

hatch effects vert not found to bo significant were age at 

firs t  egg* 40 week body weight and qgg number An 40-woaSs 

body weight and egg weight in and egg number in s3 genoray 

tlons* For strain XtU** traits such aS 40 week body weight* 

egg weight in rQ and 20 week body weight in S3 generations were 

not affected by date of hatch.

There are several reports in the literature wtdch suggest 

that production traits are affected by date of liatfih An chicken



Table 12* B&tchssdtse mean *  S£ and C.v* e£ v a r io u s  t r a i t s  o v e r  generations te M? s t r a in

J •$* 3*l«p*. \C*^7* )G en e ra - Hatch fJo. o£  
titan Bo. o ljs e r -
CotSc v s t la n s

C l) (2 ) (3)
.?v3:’
(4 )

20 Wli E «  
(S )

40 wfc 37 
(6 )

Bfjg ITo. 
(?)

Bgg wfe. 
( 8 )

£ 154 177.31 + 1.30 1176.30 £ 10,14 1591.36 £ 16.17 57.54 + 1.27 50.92 + 0.33
{9.12) ( 10T?2 > ( I2~51) (2.0 .95) (8.03)

2 180 174.32 * 1.40 1191.39 + 7.69 1375.83 + 13.40 58.26 £ 1.43 31.31 + 0.25
(10.81) (10-91) (l'u47) (32.S3) (6.41)

3 203 176.75 *5- 1.29 1188.67 *  9.36 1620.00 + 11.23 62.20 + 1.31 52.63 ±  0.23
(10,4’3) (11.45) (9,08) (30.47) (6.35)

4 47 130.98 + 2.36 1091.43 + 13.02 1619.15 + 21.70 56.30 -4- 3.00 53.08 + 0.49
(9.71) {'3.18) (9.19) (36.SS) (6.36)

1 191 164.60 + 3.76 1099.01 £ 10,76 1362.25 ±  0,53 72.83 ±  1.3S 51.33 0.24
(6.42) (13.53) (9.56) (25.60) (6.46)

2 315 159,87 + 0.59 1103.40 + 8.45 1382.95 t- 8.91 75.62 +1.37 52.40 + 0.23
(5.43) (10748) (9745) (26.35) (6.45)

3 233 159.68 + 0.59 1247.90 -<* 7.18 1400,87 {- 10.08 30.17 + 1.03 51.81 + 0.23
<5 .To) (9768) (13707) (21.71) (7.34)

4 169 16 1.2 0  + 0.66 1105.41 + 10.42 1261.00 + 9.20 70.70 + 2.47 50.95 + 0.25
(5.29) (11742) (8.86) (407835 (6.39)

8 2 1 1 160.13 *  0.54 13G0.es + 7.39 1417.96 4 6.63 7S.94 4 1.24 51.60 + 0.23
(4.90) <S783> (8779) (21.74) (6.59)

S 253 162.27 + 0.50 1133.87 + 6.SI 1429.72 4 7.01 65.2S + 1.26 51,95 + 0,13
(4.86) (0 .9a) (7.30) (30.67) (5.62)

(c an fcd .) w
C2



1 2 3 4 5 8 7 8
*%c wriwtw .jir.wp* ŵ»5ftfc»wa<»ieeB»iH»«carfin> ■

S2 1 347 1SS.19 4* Q.5S
<0.S6>

1297.72 + 5.70 
(8.18)

1518.88 x  0-16 
£0.99)

92.10 4- 2.79 
(56.50)

51.11 £  0.2S 
(9*06)

2 430 169.14 £ 0.54 
(7.04)

1207.63 + 4.48 
(7*77)

1510.10 X 7.79
(10.78)

81*45 £  0.89 
(22.36)

50.55 *  0.19 
(7.98)

a O £*«** 162.05 4- 0.65 
<7.Ia>

1161.87 ±  4*25 
<6.f9)

1500.40 + 8.90 
(10.70)

81.22 *♦ 0.95 
(2lT0S)

51.22 £  0.19 
(6.74)

4 ise 161.14 *  0*45 
(5.47)

1135.34 ±  S. 72 
£6.87)

1490*43 £  9.69 
£8.86)

37.70 *  0.98 
U S . 20)

t n , i  jwn,T»».*f‘«'lW* iifllfj*<ft

50.87 £0 .21  
(5.75)

’ilWiTimM i*- nj. i)ii*f rtil> <i iiiWHWJflf. Ifaflfll

3-,3 X 36$ 168.61 4- 8.40 
(6.76)

1093.99 ±  S .96 
(10.39)

i> ,'n> ii UKrifr1' ! * “T

1532.73 4 0.81 
£10.85)

S3.78 *  0.78 
(17*43)

51.24 X  0.16 
(5*34)

2 400 165.49 *  0.58
a J f i y

1094.18 £ 5.44 
(11.01)

1461.73 £  7.22 
(10.03)

38.11 X  0.8Q
(20.21)

50.95 ±  0.13 
(5.61)

3 414 161.56 ±  0.58 
(7.35)

1125.92 £  7.3S 
(13.11)

1413.07 1  6.24 
CO.95)

86.29 + 0.83 
(19759)

49.70 ±  0.14
(5.63)

Klw«̂ »WWi( M3>*m *K«wj*

Sj,•̂gi I 409 155.63 4 0.61
£5.1$)

1307.70 £  4*61 
(7.14)

1547.29 ±  6.29 
(8.23)

94.58 X O-77
< xoTss)

51.62 + 0.14 
(5.42)

% 507 155.25 4- 0.42
(6.08)

1332.54 + 4.90 
(8.29)

1492.80 *  6.00 
(9 .IS)

90.44 + 0.84 
(21.02)

51*26 X  0*14 
£6*07)

3 440 151.39 *  0*60 
<8.l7)

1365.23 + 0.73 
£8.00)

1481.00 £  6.24 
(0.83)

96.59 £  0.S9 
£19.38)

50.27 *  0.15 
C6.20)

i n r m  ■ t i i W T i t t * i > T i j n i n i y j ii i y n  i i m i n i a  i « h h ' »  i r i n H i n  »  u  » f e n n j i  i n n n  »  i m  w  » ‘ « » b w  i r » >  * » ■ . > » u  <i i t w r m < ■ ■ m i w r  « n > m u  * *  n t w  n u w m  n w n w m  « r » ) T - g  m » < .  *  ■ » >  u r n  w » ' f n  m u  w * * ‘ » i » i i 'a t i M f c o « * * t « » i < > i > ' g * i » w T  n a  — » i f *
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Table 13. Mato îsiae Maan ±  SB aad c . v .  ©2 v a r io u s  t r a i t s  ovor generations in  E W  s t r a in

Heaa t- &.E. (O .v .)Oenera- Hatch f o .  o f
tion Ho. obser­
code vation Am 20 wR m 40 vk m Egg Wit Bfjg vt
( 1 ) (2 ) (3) <4> (5) (6) (7) m

S0 1 313 170.27 * 3.66 
{ S.88)

1290.99 + 6.68 
(9.93)

170S.65 ±  10.78 
(ii.Te.)

74.10 -t- 9.03 
(19.75)

51.73 + 0.10 
(6.2SJ

2 33 1C7.03 -i 2.71
{11.13)

1117.50 r 11.60 
(Q.50)

1669.12 + 24.07 
(11.89)

58.80 £ 2 .2 1  
(30.09)

51.29 + 0.38 
£6. 10 )

3 47 176.31 *  2.60 
{10.07)

1181.91 h* 29.91 
( 1 1 .S3)

1669.IS ±  33.32 
(12,45)

65.17 +  3.94 
(31.93)

52.37 £ 0.49 
(6.415

S1 I 131 152.C3 *  0.64 
(5 .7 0 )

1207.09 4- 9.53 
( 10. 22)

1407,81 £  11,20
( 1 1 .00)

90.37 •» 1.1*2 
(17 .07 )

31.67 +  0.26 
(6.36)

3 161 153.23 ±  0.74 
**.17)

1317.42 ±  8.61 
(0.16)

1435.20 + It) .23 
(3.04)

as.29 * 1.42 
<20.Il>

52.00 4- 0.25 
(6 .2 1 )

3 110 155.93 ■!■ 0 .9 9  
*6 .64)

1237.14 4 12.73 
( IQ ,42)

1408.91 -f 11.91 
(8.§7)

8S ,3 9 ,£  1.4S 
(17.95)

50.92 4- 0.32 
(6.54)

4 131 153.33 + 0.92  
(6.37)

1304.50 + 10.89 
(9.55)

1493.S I -1 17.12 
(13 .12 )

83.30 *  1.73 
(33.72)

51.30 4- 0 .28  
(3.23}

3 223 1S6.Q0 *1-0.51 
(5.S3)

1265.S3 + 7.72 
(9.23)

1469.78 *  11.47 
( l l . I l )

79.43 + 1.2S 
(23.74)

51.93 *  0.21 
(6 .2 0 )

S S3 156.77 t  1.09 
(6.Si)

1177.27 *  11.51 
(9.17)

1379.55 -v- 15,24 
(10.37)

i»wrai«»—rta»w in

66 .S3 *  2,10 
(29.40)

52.39 *  0.34 
(6.14)

(c o n td .)



£ 4 s 7 <5

<s4 388

2 423

3 402

4 178
,*» Mw-w*«AwMy, «<*<*,*** WWWW»W,I|K WW *****

1 408

2 43©

3 456

s4
■?JW 427

2 438

3 427

131.59 * 0,65 1317.50 £ 6.17 $710.40 +. 20.43 92.08 £ 0*77
(5.91) (9.22) (28.42) (16.57)

154.62 4- 0.45 1249.27 & 4.25 1710.90 * 19.60 82.0© + 0.97
(S.9?) (7.01) <23.^6) <24.39}

157.1® 4* 0.47 1186.32 + 4.60 1554.45 & 8.83 82.08 £  0.87
(8,03) (7.91) (11.39) (20.75)

163,57 4; 1.13 1158.32 + 5.02 1S93.99 £  11.S3 80.84 * 1.43
(9.40} (6.70) (9.7S) (24.59)

160,21 + 0.57 1177.08 > 5.11 1583.50 £ 8.16 ©3.72 * 0.81
(7,23) (8.77) (10.41) (18.15)

257.67 4 0.56 1194.06 -* 5,07 1457.05 *  6.37 88.61 ±  0,77
<7.3f) 0.695 (9,44) (18.13)

165,97 * 0.61 1183,56 + 5.Q0 2422*43 + 6,14 76.31 £ 8.84
(7.05) (9.2$) (23.53)

156.76 4- 0.60 1367.32 £ 5.S9 1586.23 ±  7,02 92.32 * 0.70
(6.30) (8.45) O . l f ) (17.53)

151*25 ^ 0,40 1413.25 *  3,05 1620,93 ±  6.78 38.61 ±  0.63
(SO D  (7.90)
.49 £
(7.4&J (8.33)
«e MW#«OMI », W»W iwntfwwtw

\IoJm ^> ■C’O p o »«m lio -« » «s  <=*J*e c V*

(9.33)
149.4-9 ±  0.S4 1485*87 ± S.S7 1546.91 4* 8.91

(9.23)

(13.66)
99.40 + 0.77 

(16.07)

32.49 £0,19  
(6.95)

51.39 4* 0.19 
(7.63)

52.75 ±  0.19 
(7.39)

31,63 ♦ 0,26 
(6.7f)

51.57 + G.iS 
(5.85)

30.33 £ 0,13 
( 5 . 3 ? )

50.49 £ 0.13 
(5.70)

32.31 £ 0.16 
(6,27)

52.32 ± 0,15 
(6.19)

51.38 + 0.15 
<8.15}

- © -

V
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Table 14. Sea® sspares of analysis o f  variaaea to  test. hatch o f  foots fo r  various t ra its  i t i
33m s tra in  ove r generations

Mean a ru aros
Genera­
tion

Source of
v a r ian c e a t og© a t  

1st ©gs 
(d )

20-week IQ-waek
body w e igh t  body w eigh t  

{y> (g>

280 days 
egg yrodn. 

(1 iti»>

Egg
W ig h t

(e>

5 6 8
»n» »»»■« nfiw Hi* u m iB B W  mw. .-WJruflWi-WM* — — — m— — •~ « „ » » « > « « •  « « » “ ■

S ot. hatches 3 63&«&7 135329.33* 71424.00 577.75
* *125.67

E rro r 580 32&*.3S 16492.69 31308,03 331.02 12.5S

s e t ,  hatches 5
^ sfc

751.20 579532,01*“ 1700S6.41**
H’ *

69S7.S0 25.S0*
n m »r 1315 80.57 13056,63 16103.S9 432.72 11.30

C at. batches 3 s *2970.67 1473229.40^ 46000,00 9674.33**' 31.SO
E rro r 1293 115.51 8334.35 24149.14 935.31 15.46

Bet. hatches 2 4884.00* 141248.00
* s

1318752.00 031,50 269.73**
®rr©ff 1267 146.40 1*421,08 23301.66 200.23 7.90

Bet. batch es 3 2*26.00** 386560.00* * 521723.00*'"' •>*
4686.50 207.00**

E rro r 1353 304,85 12014.41 17479,71 321,37 9.13

p cO.Oii * .  P c0.05

2 3



I'able IS, H®jsn squares o f analysis o£ variance to tost hsfceH a ffects fo r  various t ra its
in strain  over generations

Genera­
t io n

M U M » » a r 4 ) | > q a | | O W g M |

Source o f  
v a r ia t io n

'loon aguares
<2£

Ago a t  2Q-vee5c
f i r s t  egg  body \icstejhfc

(d ) CgJ

4Q-s*sek 
body w eight  

<g)

5 6

280 days  
ogej prodn. 

(H e .)
■ > t i4  t iiM vS t * r

7

Egg
■weight

{g>
a ,  w jt M O M e f

8

set, hatches? 2
5̂-*

S12&.Q0
■friSr

151200.00 56128.00 7275.13** 15.63
E rro r •125 213,43 13723.26 37531.04 256.33 10.52

~et. hutches S
k "f

434.80 310796.81' 240019.20*“ 8057.40 30.23*
E rro r 304 92.6S 14711.00 24987.04 320.27 10.91

oet. hatches 3 4301.33* 1565781.40" 2533868.00** 3767.33*'' 123.42*
E rro r 13Q7 103.54 9769.07 106730.02 321.23 14.39

Set. hatches 2 8ios.o£* 31360.00 3042944.oS*
*«

24562.00 184.13
g r ro r 1299 147,30 11242,42 20902.73 282.83 8.24

not, hatches 2 6202.00
$*?263168.00 630784.06* 5543.00*

3»-sfe
221.83

Qsror 1349 99.00 13210.04 21510,53 2 5 1. n 10.48

2 3
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(King aM Hoadarsan, 1954b; Shaller* 3.954? PredtesIflMbu e t  a l,, 

13 ?$; m m y a 1975? Cinha* 1977? Ayysgw?i» 1978s Sac*. 1902? 1

Veaka&ramaieh, 1902s same* 19S3 and TMyagaTOdsrura, 1984)

The results realised In this study presented a similar trend.

since latch effects wore found to  be inpcarcant, a ll data 

wort corrected for h$teb effects by fitting least square con­

stants (Harvey* 1966) and a ll ©ubaec îont analjb o b  were based 

on hatch corrected data only.

fistttahilitv

The herifcabilicy estimates- for the selected and vnseleotad 

traits t?era estimated from slro, dars and sire plus dam com­

ponents using variance component analysis (King and Henderson* 

1954) • Saturates wore in itia lly  obtained within generator 

strain basis and then pooled over generations within strains 

following tho method of Enfield gt |il, (1966) to obtain roat  ̂

e s t i m a t e ® ♦

The generation-wist and cooled hcritabiilty estimates 

bated on sire* dam and sir© plus dem components of variance 

along with their standard errors aro presented in Tables 16-j20.

The generatlojj-wiso teritaM lity estimates £or various 

traits Cor each. o£ the two strains were found to bo within
I

theoretical lim its. Considerably higher estimates of standard 

error associated with those estimates ®ay tee due to sa ilin g  I 

error as opined by Robertson (1959). Tho pooled estimates
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at h n rltah ll Itioa which were obtained as per nn£l<ssl<3 a£ Sk 
(106&), were found to be more reasonable in  rft-sgniwid© end

were having anail standard errors. Kinney and shoffher (1965) 

suggested that pooled estimates would ba more re liab le  blian 

sing le  generation estimates dus to large  sample aise and coa~ 

sequeatly more degrees o f freedom. Most at t;-,a heritabilit^ - 

estimations realised  in  tha present investigation wera within 

the theoretical lim its eMoept a feu low negative values. This 

was probably do© to sampling (Robertson, 1959). Negative 

estimates o f h eritob iiity  as obtained in, th is study are not 

uncommon in  lite ratu re  (Kino, I9&ij %njaneyulu, 1972} 

Protaah&abu, 1973s Katarajan and Rattess&faapafchy, 3.97Baj 

Pogganposl gad Erasmus, 1973; (fain and aotartc, 1930} ."arks, 

1901} ventetraraainh, 1932s lam a, 1932 and ThiyagaQundarua, 

1984),

'  I
The heritabilifcy estimates tram s i r s ,  dam and giro piusj

dam components o f variance fo r  egg number to 280 days o f  age] 

are presented in  Table 16, siithin generation estimates ranged 

from. 0.10 to 0.39, £roa o ira  eoaponattt, -0 ,13 to 0.30 frara 

ciam component and 0.03 to 0.34 from s ire  plus dam component 

in  xmk strain* Th» roDpactlvo values in  lw? strain  ranged 

£KW 0.13 to  0.60* 0.0$ to 0.26 and 0.20 to 0.33.

The pooled hssifcahility estimates tor part period egg 

number upto 283 days o f ays Iron s ir e ,  dam and sir©  plus dan

i



eoR^oncivs of variance ran;,©ativcly woe© 0.23 ±  0.04, 0.23 

0.05 qk<3 0,18 + 0.03 in iwuj 0.Z6 ± 0.03, 0.14 + 0.04 ana 

0.25 + 0.03 in xnp strains. "hose estimates see in  clots© 

agfiosnerft with the hsEiwahllity values reported ty Clayfcoi 

an'il nobertson ( Z9SG} ,  .Tcii Co (1205), Bohrcrv q l a l . (1970). 

Isjbaluddln g t a l , (1975), Rasgasa&han (1976) assi Ayyotflari 

(1978) in  other whit© Leghorn populations. The ij.ros.ent resu lt  

as w ell as tho .a reported i s  the literature  confirm that ego 

produatien in  chieten i s  e t r a it  having low haritah ility . Paw 

wasters lik e  Gov© (1377) , bxv; .er.ocol and Erasmus (1978), 

yenjeatraraaiah (1982) and 'rfciyegasunaaruts (1934), howsver 

reposted somewhat higher estimates than obtained in  th is study 

Factors lik e  sgeaM ioity o f the population* breeding history^ 

family eiae have bean Known to  affoefc the U crltoh illty  ©oti- 

watos. &a such i t  i s  nresutsed tnat tho differences in the 

magnitude o f b e r ita b ility  values in d ifferen t reports uiight be 

due to on® or several o f those factors.

In the present esweriraant the beritabilAty estimated from 

sir© cofsoiient in  Strain tip was found to be higher than the 

©otlrrata fresh tho daa awiposnoat, Indicating involvement of 

aax-linUol cpnos la  tbs inheritance o£ ©c.g production. The 

itroertahoo of ssejs-iiriJtod effects ao observes 4a th is  investi­

gation fo r T4p was also reported by Lemer and Crudcn (1948) 

Anjaneyulu (1972), Keaganatfaan (1976), Poggenposl and Srasiaui 

(1978). Venkatramalah (1982) and Barua (1983). On tho other



TafcJto 16. Genoratlon-"!iso fceritabilifcy estimates for a ®  number in 3S£? and iwp attains

K erltab lllty

strain Generation
h? h- c>rj 0  * h^ + SB \? + 3K

s+d"*

50

51 
S3
53
54 

Pooled

0,33 + 0.15 
0.10 + 0.07 
0.23 ±  Q.07 
0.35 t 0.12 
0.31 + 0.10 
0.23 4 0.04

0,21 £  0.17 
0.29 4 0.10 

-0.10 + 0.07 
0.30 + 0.10 
0.14 + 0.03 
0.23 + 0.05

0.27 ±  0.10 
0.10 £  0.05 
0.03 +0 .05  
0.34 £  0.07 
0.22 + 0.06 
0.10 + 0.03

BJ? so S.60 ±  0.22 Q.Q6 + 0.21 0.33 + 0.13

®1 0.47 + 0.17 0.17 + 0,11 0.32 + 0.08

S2 0.13 *  0.06 0.26 + 0.10 0.20 + 0.0S

s3 0.41 4 0.12 0.0? + 0.08 0.25 + 0.07

®4 (1.40 £ 0.12 3.3.4 £  0.08 0.27 + 0.07
Pooled Q.2S + 0.05 0,14 £ 0.04 0.25 + 0.03
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hand natemal affects in the inheritance of tlds trait were 

reported Ssy King and Henderson (195419}* SClng <19611» Saadefc 

fffc a l . <19^8), Cuadsoy et a l. < 197?), Rishra ;j|Kfc aj,* ( W ) ,  

HadKe e£. al,* (1983) and miy&g&sunslarna <1984)- However in 

t«r& strain both. s<^Xia&o& and maternal of feats \m m  equal1 

balanced. siM iair reports ar© available in literature 

(O liver ot i&ji, * 19*573 Clay«<m and Rotorthou* 1966s Jaffa*

1966s Singh gt e^,, 1972s <3awe a l.*  1973* fttawiy* 1982>.

£go..at firs t  sect.

tho barifcabilify ootinEtes for age as fir s t  ogg are 

given in ?abl© 17* thpse asfcinafecs from sire* don and sire 

p l u s  d a n  c o c ^ p o n e n t s  r a n g e d  f r o ^  0 , 0 4  ^ o  0 # 5 S *  * < 0 ,  |0  t o  0 * 4 4  i 

and 0,09 to 0.49 in  3?s strain and from 0,21 to 0,62, **0,1O to 

O.39  end O. 13 to 0,44 in WW strain.

Tne pooled estimates of irrita b ility  for averaga ago at 

fir s t  egg from sire* dsusi and sir© plus dam aongjonentJ of 

variance were found to be 0,22 ^  0,04* 0,21 + 0,06 and 

0,25 + 0.03 In two and 0.34 & 0,06* Q.24 4 O.QS anil 0.27 4 0i03 

in 2t/? strain respectively*

The magnitude of these aetimatoe werrt aloe© to <2b© 

reports o£ Jeromes ej,. (1956)* SMbata (1965)* Iqbaluddin

(1075), Remjansfchayi (1976)* sitha (1977)* »4lahra et a l. 

(1970), Venhacramaiah C1982), Earna (1993)* ftenoanathan et a l.

(1933) m& %hmg (1984),



17. GeBerafcion-^ ss fasritafcdllty estimates fo r ag© -at f ir s t  ©gg In aa& 
s i p  s t r a i n s

S t r a i n  G e n e r a t i o n

* s
4* 1 ^  £  SIS si - B  ± s ®

S I S
0

%
S2
S3

G 'o o l e d

0

S.
J2  

h
S 4  

F o c & e d

0.28 “S'MM0 12 -0.20 + o.xs 0.00 + o.oo
0.04 <MS*0 m 0.32 *• 0.22 0.18 *  Q.0S
0.55 ±HM#-0 u 0.44 4*MM*0.12 O.40 Hf 0.00
o.ss *4«S»N0 16 0*25 4*«t*»0.00 0*40 + 0.00
0.46 i o 22 0*06 «F•MM0*07 0.25 £  0.07
0.212 t; 0 04 0*22 o.os 0.2S £  0.03

0.36 £  0*27 
0*42. £  0.24 
0.21 & 0.08 
0*62 & 0.17 
0*48 + 0.14 
0*34 ±  0.06

■ «#-*&*.«*» prti'mMf «

—Q.10 4>«m*. 0.21 0.13 *4- 0.21

*$«?O

«L0.12 0.33 i. 0.00
O.lfl •MM 0.03 0.13 -!•w» 0*05
0.26 *■*9* 0.03 0.44 *§■MWMo .m
0.23 +*MW0.03 0.30 ■*5*« » 0.08
0.24 M* 0.05 0*27 «M>*0.03

j o h n m * * r w * « .  4 * « ! * « • • « « ■  « h



Higher eetimatoa from si.ro component o f variance as 

compared to  <Jsn component suggested the imporfcohee of sox- 

IdnReS gonee I s  tft£ inheritance o f  th is t r a i t  in JSJP. Tor 

rsr* the estimates from both ecnponests were o f  equal raagni- 

twSa -inilicat.'lnn absence of nafeeragi and sort-liaised e ffects  or 

Ssoth tfic-s"- e ffe c ts  were equally balanced.

20*<wcek body weight.

The h e r ita b llity  estimates fo r  29 woaji body weight are  

precon'cec in  Table 18, In JWK stra in , those estimates rangeJs 

fro® 0.24 to 0.65, 0.30 to O.tS end 0.31 to 0*45 and in  1 n? , 

strain  from 0.56 to  0.75, 0.16 to  0.46 aa*3 0.36 to C.54 frssnl 

t iro ,  ds.\ and s ire  plus Oca components respectively.

The pealed a e r ita b ility  asti»atos £ron s ire , don and 

s i r *  slue dam cwt:;on.-.r;te o£ variance ware 0.35 j; 0.05, 0,32 * 
0.05 and 0.37 ±  0.04 in S»~t and 0,64 *  0.06* 0,33 + 0.05 and! 

0,45? + 0.05 fo r  stra in  XiT, respectively.

The resu lts o£ the present study revealed teat the 

estimate from s ire  cowponent "was highor in  B ®  strain as coro4
|i

pared to atta in  iws but the cot.! mates £r«a dam ow»po«ent wore 

o f sim ilar warjxit>x3& in  both strains.

Such moderate to hirh heritateility  eatimatoa ®or 20 woaJt 

body weights are consistent with oho values reported in l i t * *  

ratura (PraKaafctxrsRJ, 1973s Jfords?»g gjj g l . ,  1974* tqbaluddin | 

i& S i . *  1975 s Sinha, 1977* ffr«hen» 1973 and Johari at ^1 ., 19B2).



18. Oenerafcior^vise lt.ari.tabljl.ty estimates for 20 veek body vedght in I»«f and 
IWp strains

nans ̂ wr**<«»«t».wM*aN (**«»wMW ** **•.**.<»« hwwj** *>)►»*«• M'MM* <n

S i s r l t  a b i l i t y

Strain Generation
b ?  £  s s * £

+ s.

p o o l e d

— «■»■»<» ga*r«s«e

3W S,0

%
°4

'<?o©Jec!

0.28
0 * 3 5

0.24
0.03
0 . 4 1

0.35

£ 0.13 

*  0.12
£  0.10

A °* iar 
£ 0.12
+  0 . 0 5

0.42
0.32
0.03
0.26
0.20
0 . 3 2

■ M iH  W W » | jH »  W W h^ i h t i I m  u w i n t  > * .  > i » * w  w » i ^

£ 0.10 0.35 £ 0.10
4; 0.10 c.34 x O.07
X . O . 1 3  0 . 4 4  4  0 . 0 7

4  0 . 0 9  0 . 4 5  +  0 . 1 0

£ 0-.09 0.31 £ 0.07
£ 0.03 0.37 £ 3.04
nwMiwiwir.nM»fHiin lum ntn h» mu wm

0.55
0.75
0.54
0 , 5 5

0.70
0.64

t 0 * 2 2  

A  0 . 2 1  

£ 0.16 
£ 0*18 
+ 0.19 
x  Q .0 8

0.16
0,33
0.46
0.32
0.28
0.33

£ 0.22

X  0 . 1 2  

£ 0.10 
£  0 . 0 9  

A  0 * 0 5  

* 0.05

0 . 3 5  +  0 , 1 3  «**

0 . 5 4  +  0 . 1 1  

0,51 £ 0.09 
0 . 4 9  £  0 . 1 0

0.49 £ 0.10 
0.49 s  0,05

> * * »  a-*  y »  ,» , » ■w . i j» g , « a

ii*.t-i
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sex-lln ted  efforts appeared to be important In  ttsa inhe­

ritance of 20 week :.xx-.y weight for Strain 3E»JP as tapost&H by 
Hogoetfc anil Kordotoj (1958}, Clayton and :iobort-son (I960), 

prpfojahbabu (1973), Trahan (1973), Ciiaudhuri (137b), iqbalufldln 

S i, a l .  (19753 anct Siaha < 1977) • Either maternal or so::-llnkad 

effects however could not bo demonstrated In  Hits as reported 

ea r lie r  by Pt&taahbahu. (1973) end venfeatramiaft (1582).

flO-vweh 'body weight

The heritobility  estimates fo r 40 waox body weights are 

presented I s  Table 19, Soth the ganaratioa-ules ao troll as 

pooled estimates ranged from low to high.

3n X«St stra in , h e r ltab llity  estimates ranged from 0*29 tj© 

0.89, 0,39 to 0,43 and 0.31 to 0.63 and in  U P  strain from 

0.03 to 0.61, -0.001 to 0,73 and 9.30 to 0.46 £sei» s ir s ,  dam 

and s ire  pluo da® component o f variance respootlvaly.

The pooled cstlir-itec in TUJ strain were 0.42 £ 0.06,

0.34 + 0,05 and 0.40 *  0,94 whereas in IMP strain these woro 

0.24 £ 0.G5, 0.43 £  0,06 and 0,38 + 0,04 fra® a-uro, fin:?, and 

sire  plus darl eortpononfco respectively. The magnitude of bera 

tah ility  estimates obtoiced in th is study £or 40 week body 

weight were coasietenfc with the e a r lie r  reports o f Sbibate 

(1965), Clayton sad aofcertson (1966). Pratesbbatou (1973),

Drab (1977) and lyyctjari ot a l .  (1903).

Sex-lin ’ssd e ffects  were found to be itaportant in  the 

inheritance o f 40 weOK 'aoSy weight fo r  strain ttni whereaa



ta b le t 1 9 . <3&aerafcion«w£®s b c r l t a b i l i t f  e s tim a te s  £ o r 40 «©€& bo&Y l a  Tmi sn&
li’P s t r a in s

S tra ta  G e n era tio n
H e r l t a e t l l t y

* g ± &V- 4 * se JV t D

KK5

m p

S0 0.29 ±  0,15 0.33 £  0.10

% 0,33 £  0.11 0 .2 9  + 0.10

s 2 0.37 *, 0,13 0.43 *  0.11

s3 0,89 X 9*23 0.38 + 0.10

% 0 .7 7  + 0,20 0.30 + 0.09
Pooled 0,42 *0 .0 8 0 .3 4  + 0 .9S

SQ 0.61 *  0,24 0.30 + 0.23
s3 0.60 ±  0.17 -0 .0 0 1  *  0,09

0.08 *  0 .0 ? rt.73- *  0.13

% 0,28 *  0 , 1 2 0 .4 9  + 0 .1 1

*4 0.33 *  O .U U.33 X  ° * 10
Pooled!: 0 .2 4  x  0*OS 0.48 X  9*°®

0.31 ± 0.10 
0.31 ± O.Q? 
0 ,4 0  +  0 .0 7  

0.63 + o.ia 
0.53 + 0.10 
0,40 X "3*®%

« ( t > M « K a f w a * « f « o n * n

0 .4 8  X  O f 14

0 ,3 9  * 0 ,0 ®  

0 .40  £  0 .06  

0 , 4 f  *  o . o a  

0 .34  *  3 .0 7  

0 .3 8  x

i**
U
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maternal e ffe c ts  were important for Tap, Such variation might 

to® Sue to  d ifference in  genetic architecture o f the two $*,„■—  

lotions taadar studs'. <n>£* maternal as w ell as se»-linked  

e ffe c ts  cts observed in  th is investigation wasa also reported'
I

by King (1961), Brafa (1977), Aajsneyulu (1972), ‘fyefews (1377), 

vanlcatrsmslctSi (1902) and Baxua C19S3).

However, while observing the peeled bsritaSalllfcy e o t i-  

mates o f iws and V m  SoS 20 and 40-week body weights from s ire  

and dam congKsnsata, cao&Xdarahlc eteiuoos could fee noticed 

within each stra in , The inheritance o f 20-wesk body weight 

fo r s t ra it  XW1 was influenced ,sy sejs-lintod e ifeeta  whoseas 

at 40-vook "sternal e ffects  wora found to bo involved. s.tn) 

io r ly , fo r  IHK attain sex-Unked e ffects  could be detected 

fo r 40-weeJt body weight whoreas fo r 20-week body weight noitbjer 

sex-linfeed nor maternal of facts could ba iden tified . ?iie above 

findings o f tte  present study tend to suggest that the influence 

o f c ither soK-lintea or maternal e ffects  in  the Inheritance ■

20 week and 40-week body weights i s  spec ific  to d iffe ren t  

populations and ouch e ffec ts  nay change within each population 

even a t d iffe ren t periods o f ags,

s a a js s is a i

Tho hsritgfeility  estimates o f  ego weight fro® various 

components o f  variance have been si-sown in  «a b le  20. The resu lts  

o f the present study indicated that tba t r e i t  egg-woight i s  

•,-ioderate to highly heritable in chicken. King and Henderson



®abl© 23. Gen©rafci.G^*is® herlfcability estiiaatea far egg weight la  3571 snQ 3UP strains

Strain Generations
Berifcabillty

k 2  .

%  i S E

to o

n »

so 0.14 & 0*14 0.70 * 0. 2a 0.42 £ 0.10

S1 0.82 & 0.22 0.40 * 0*11 0.65 £ 0.11*
J « r

^2 0.44 J, 0.14 Q.S4 * 0.12 « * * 0.49 £ 0.08

% G.S4 £ O.IO 0.4S 1 0.11 0.50 z. 0*87
4 0*73 + 0.19 0.30 + 0.09 0.S2 1 0.10

PoolaJ, 0.45 £ O.0? 0.44 £ 0*05 0.51 £ 0.04

% 0*95 £ 0.30 0.25 *  0.20 0.61 + 0.17

Bl 0 *01 ^  0. 22 0.27 * 0.11 0.54 + 0.12
0.5? + o .ia 0*47 £ 0.10 0.5? ±  0.10

s3 0.S2 ±  0.15 0.35 4 .0.10 0.44 ^ 0.09

S4 0.94 i, 0*24 a. 27 4 0 .0 0 0.61 ±  0*12
Fooled 0.71 £  0.00 0.33 ♦ 0.05 0.52 & 0*03

“*• kRBfM '»* *, mm *immv|m■»» m*m* jiIm•<**«**«(Hww*iXreWi gi..gm«wyrmk» »>*yJtwr.w m*t»■ ■ r o w  11 'I  m i  w »  W < W » H u g o * n r « a * ^ y » ^  ; » * . r ug) i
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(1954 Sib) reported estimates of 0.30 to 0.70 v ith  a no an o2 

0*S8 and Kinnay (1969) faur.it fete ao ritab ility  fo r  ligh t  breeds 

to bo 0.45 Sos early  egg weight cad 0.43 fo r  nttiOT egg weight, 

t/iiich ace In c-saCorsiifcy with the present £IaCUng<i,

During f iv e  generations the baritaJaility OGtinawjn singed 

from 0*14 to 0.82, 0.30 to 0.70 and 0.42 to  0.65 in XiS and 

frora 0.52 to 0.95* 0.2S to 0.47 and 0,44 to  0,61 in  rs> fro  

s i*a , dan and s ite  plus <3am ecsaponenfc ror.pneU.vnly. fne 

estimates pooled over generations -■ere- found to be 0.45 £  '.uv, 

0.44 + 0,05 and 0.51 £ 0.04 fo r  strain TOtt and 0.71 -  0.09,

0.33 £  0,05 and 0.52 + 0.03 fo r  2H3 ©rasa a irs * dam and oi.ro 

plu'* dan components, respectively.

The resu lts of the present experiment axe consistent with 

tbs e a r lie r  reporta o£ sorter and crufien (1.951), Hiehs <1958'
I

tlaada (1973), Prafeasilbabu (1973>* Ranganathsn £1976), 

Ptateehbabu £1970) cadi VenJatroPiaAsh (1962).

1'he higher estteates derived from s ire  conponent than 

dam ©orapoaemfc in  iwp strain indicated ingiortanes of ser-iin ted  

e ffects  in the intoarAfcaBcs o f sgg weight as suggested by ' 

Hicks <3.958), aanganetharj (1776) anti Venkatratsaiah (1982) . 

Ilowavor* in  B£? strain* both sox-lialsad and maternal e ffects  

were found to er-sort equal inClnonco in  the inftaciiaBes of thi 

t r a it .

Titoa trend in  lieritabilli.y  aatimatoa

Cnaaye in  genetic variance i3ue to .*election is  eonriitioa.^ 

by the ganatic constitution o f base population, 7?iss© trend



in h e ritab ility  aetim tea serves ftha purpose o f assess!rsg 
the changes in  genetic v a r iab ility .

Vamada gfc jg^. (19S8) found that the genetics variance 

Of egg production aeereassd rapidly during the early years 

o f selection «nd yasialnad at a lav leve l fo r  the next Caw 

genoyawiosH.

fio rds  (1963) too found evidence of a decline in the 

heritab ility  o£ 6g® production due fees selection. Korclatog 

o£ e l .  (1974) indicated that oslection reduced the. ge»<?tie 

variation in  some lines. Case (197S) and Soggon-pocl isad 

Er^anus (1970) also reported negative tro a l in  heritaM lity  

estimates over generations due to selection, beraer and 

3a*potcr (1351), t o  raster et, a l ,  (1952), Falconer (1355) and 

Friars gt a l .  (1962) however reported fa ir ly  constant herita - 

S'jillry estimates over geaetyations in  selectee jscrpillations. 

Saossecoli (1937) on the other hand reported a positive trend 

l a  haritateillty eatiaates as a resu lt o£ selection,

Tho fcirae tread (b  £ SJ5) ia  herltabllifcy oatirafceo og 

both tha strains Cor the oetected t r a it ,  ogg production as 

number a£ eggs to 28g dsye o f  age asfo given ia  fab le  21. Ft. 

the other economic tra it s  the change in  parameter astiraatos 

were observed bb ® (simple deviation from the corsosponrlin.j 

pooled asirioafcee (Thiyagaaundarum, 1984).

Tha resu lts realised  in am orooent study indicated that 

th » t e s t a b i l i t y  c-ati'-r./.tea fo r ogg production obtained Sscm



Table 21. 'fine tmnA la  bar! fcability estimate® <fcHMSS) in part period 
egg pzodaatloa zxaplm:

Ccrpaneats of variance 
Strain

Sire »eiu Sire + Dam

rwjj 0.03 i  0.04 -0.01 “ 0.07 0.01 £. 0.04

XilP -0.0S ±  0.06 0.01 +  0.03 -0.02 * 0.02

A ll estimates were non- slgni 1 leant



a im  cpfi&wnent o f  variance ahawed an tooroaslng trwsa and from 

dans component a  decreasing trend in  s tra in  r»H  and the reverse  

was the c a re  in  s tra in  tap . However the ra te  OS change per  

generation , .;Mcfs were ca lcu lated  na a inp ie  regression  c o -o f f i ­

c ian ts  were not s ig n ific a n t  consisten tly  l a  both the s tra in s  

under study, Tha so su its  obtained in  th is  study suggest that  

tt ere were no rignicieorfc changes in genetic v a r ia b i l i t y  Cor 

the ptitasiry t r a i t  v ia . > egg numaer, citie to  se lect ion fo r  £au; 

cjenerations and the  prediction o f  response conseiiuont ta  

se lection  would not be a ffe c te d  s ig n if ic a n t ly  i f  tbs  pooled  

oetirusfcea os h srifeab ility  are 'nr*:te uaa o f .

The decroealno fesend l a  her i  r .a l i l i ly  Irons s i r a  ccfrponenl 

due to  se lection  as  scan fo r  7?«i> s t ra in  i s  in  a jre fi& je . with 

alio view o f  horrJ.3 (19S3)0 ‘PhlyagaEtndarura (1984) a»s3 U 'e  

AneroosAag trend iron  e tre  CQrapouant a& Qbservoei f o r  s tra in  

K ’U lo  consistent w ith the reports  o i Seowseroll { l g c}7 }«

'«> 3peci’’i c  t in e  trend In h a r it a b l l i t y  estimatea could  

he noticed  Cor the secondary t r a it s .
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Correlation

The geaetio correlations in th is  esperiraant w©r« e s t i­

mated from sir® , dam and s ire  plus dam coapoaesats u t iliz in g  

variance and covariance component analysis. The correlations 

wore derived in it ia l ly  on intrsstrain  and intragea&rafcion 

ijasio and then pooled over generations within strains to 

provide mean oatitnctee. Pooling was dona >j weighting then 

with the inverse og the square o f their respective standard 

errors {Enfie ld  a l . .  1966} < The phenotypic and environ­

mental correlations ware also calculated grow s ire  variance 

and covariance component analysis as per Sochar (1964). Ths| 

genetic, environmental and phenotypic correlations enong the 

various tr«d ts  studied are suwaarissd in  TaMos 22 to 31.

Egg number and eca weight

The genetic correlation ootir-itcs hatwaea egg aumijer and
I

egg ■weight from s ire , dam and s ire  plus dam components ranged 

froBt 0.03 to -0 .79, 0.00 to -0.3? and -0.03 to -0.J30 in  Xvn 
ana -0.04 to -0 .30, 0.004 to -Q.65 and -3,03 to  -0.47 in  »u? 

strains, respectively (Tahle 22}.

The pooled estimates of genetic correlation from sire , 

dan and s ire  pine dam ees>sgone.ito respectively were found to he 

-0 .67 + 0,07, -0.22 + 0.10 sad -0.35 £  0,07 fo r strain  XUS 

and -0.23 + 0,09, -0 .59 ±  0.10 end -0,28 £ 0.07 fa r  1DP,

although intsc--strain and in ter-stra in  generation oofci- 

t.-.atet of genetic correlations ware uniformly negative varied
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considerably emong generations aad a lso  Jastvioaa strata^* How­

ever i m  positive ostimtteo w a s  also notices, aush as Xa i'>3 

generation from s ire  OMpoaost* SQ generation fro® d<3Ei com©j- 

neat in strain TWK anti in  S3 generation from dam eossgonun* *'* 

Ilf?, Jrtiioh s/ore ertrtstBly low in  Magnitude.

Besides those, £ew genetic correlation estimates tjar 

found to be beyond ths theoretical U n it s ,  sudb erratic  os 

mates o£ genetic correlation beyond ttffl theoretical l in lt s  

heve also been reported by SaedoJa et a l .  < 1333) and 

Thlyagasuoaajrup) <19845* The reasons fo r  such erratic  estinal 

fcion night bo due to s ta t is t ic a l osrjsling on describes by 

Robertson <19535.

Sftdle comparing tise genetic correlation estimates botws 

t!vi ten stra in s, the s ire  coagjonent ©atinato was found to 1>© 

hi^wsr than the dam consponent estim te la  IWH otreto whereas 

the reverse situation vas noticed in  mp. Th® genetic corre^ 

letion  estimates from various eramponents la  the present study 

are found to be higher than the average e£ the several valued 

reported in  the literature  fse© S&isle 5) except the estimate 

£r«a sire  component in  BJP strata. Ifowavor few authors observed 

negative genetic corro l'tion  o f I j i^ o r  raagnitude, than these 

rea litad  in  tlw present investigation.

The negative genetic correlation &et'«on egg number an4 

egg weight o£ domestic foul l a  "rail documental (Slyth* 1952? 

Wyafa, 19S4 j Afoplaaaip, 1956s thplanalp, J957j Joro.ta gl.



Table 22 . Oeaefcic, pbeaoerple and environrsenfcal correlations tooeuoea egg number and egg 
ttalghfe

S tra in Genera­
tion

rG ^ g © EC~+S»E' S>— Z©f f l s i3B m , **b -SCO (O+B)

3WH

10 E>

so
S1 -Q.73ffip.il

0.00JP.3S
-0-22V.--.19

~G.4CH;0.1S
-0.42+0*12

-0.23+0.04 
-0. 104p.u3*

-0.04
0.17

-0.2S
0.03

-C.15
0.09

sa -0.33jp.13 ~G.30-MJ.19 - -0.Q7jp.03* 0.07 0.04 0.05

S3 0.03*0.22 - 0. 1 1 *0.20 -0.03+0.14 -o.is+p.oiT —0*24 -0.18 - 0.20

S4 -0.SS4p.14 -0.37*p.26 -O.S0Jp.12 -0.20jp.03
4** 3.04 -0 . 1 * -0.05

Pooled -0.37+3,07 -0.2240.10 -0.35*0.07 —0.14+3.01 - 0.00 - 0 .10 -0.05

30 ~0.32*p»32 - -0.02+0.23 -0.10+0.OS* 0.08 —0.3C -0.17

S1 -0,07+0.24 -0.29+0,34 -0.13+0.17 -0.06+0.03* —0.02 0.003 - 0 .0 1

S2 -0.16*0.25 -o .es jp .ia -0.41+0.13 -0.20+0.03
—0.11+0.03

-0.18 - 0.02 - 0 .10

S3 -0.04+0.21 0.004+0.35 -0.03jp.16 -0.16 -0.15 -0.1S

S4
Pooled

-O.5040.14
-0.2S4p.09

-0.39jp.25
-0.59 V). 10

-0.47+0.12
-0.28jO.07

—O.2SJ0.03 
—0 .13+;}. 02

0 ,0 1
-0.05

-0.17
-0.13

- 0 .10
- 0 .1 1

* %  ? < 0 . Q 1 * * ,  P  < 0 . 0 S

"Values beyond th e o r e t ic a l  l lc l fc e

+*
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1956s Hicks, 1953* waring et a l , »  1S52* Cleytea aad Robertson, 

1966* tfordsjiog Q£ a l . ,  1967* Craig e£ a|,,» 1969* Kimey, 1909* 

Aajanayulu, 1972* Prahashbabu, 1973* Trahan, 1973* Ouadoar f 
ofc a l . ,  1977* Mishra g t  a l . .  1978* Poggenpoel and Brasses, 1978* 

LiljeSalil gt a l . , 1979* Kolstad, 1588s KotsiaH cmi Rangottwthan, 

1980* Venkattawairih, 1982* Barua, 1903 and ThiyagaBundarura, 1734). 

The resu lts obtained in  the present study as wall as those 

reported in  literature  suggest that selection fo r egg BttSbor 

would bring about decline in  egg weight.

The phenotypic correlation oattoiatas o f d ifferen t genera­

tions ranged from -0.07 to -0.83 to I s®  and -0.06 to -9.25 to 

I  UP strain. The pooled over generation asstiratoc ware -0.14 ± 
0.01 and -0,13 + 0.02 fo r STS ana TO? strains respectively.

A ll  fcho phenotypic correlation estimates bstsrasn egg number and 

egg weight in d ifferen t generations as w ell as pooled eafcinatus 

were found to bo s ta t is t ica lly  significant fo r lx>th fcho strains. 

The onviroanantal correlations were extremely low to Magnitude.

Sag number and aoa at iilrc.t oto

The genetic correlation ostiraates between egg number and 

age at f i r s t  agg frcra s ire , das and sins plus daw component® 

of variance and covariance respectively ranged xrota -0*03 to 

-0 .93, -0.87 to 0.11 and -S .73 to -0.84 fo r » 5  and -0.57 to 

-0 .81 , -0,12 to -0.94 and -0.39 to -0.74 fo r S?P strain  

(Table 33). The estimates pooled over generations were -0.07 

i  0.03, -0,31 + 0.05 and -0.31 + 0.03 in  r-fil and -0.74 + 0.05,
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-0 .91 £  0.04 sad -0.70 + 0.04 l<i sn> strain  Crew a iro , dam gad 

s ira  plus <3an components respectively.

Trso genetic correlation estimates ofi both the strains m  
woll ass fo r  a l l  genecatAcrss/eoffiponenfca ware found to bo nega­

t iv e  except Cor stra in  XXM from dan ccsspoaoftt in  feaae conora­

tion  which was taw sod positive (0 .11 ). Koatly the magnitude 

o£ those negative genetic correlation  estimates varied Csom 

moderate to  high except few i am estinstaa such as in  Sj genera­

tion  (sea) o£ rati and 8q and 3^ generation (rffij) os iwp strain  

(Tehl® 23). 5)1® pooled estimates £sorss various consonants o£ 

both the strains were negative and high Aft magnitude. thase 

sstinatea fa i r ly  agroed with the averages o f the several repor­

ted resu lts <see Table 6 ). «\a such, i t  may bo coaaludod that tho 

ago at f i r s t  ogg would d sd in a  concomitant to selection Cor ogg 

number upfco 280 days o£ age. s im ilar resu lts were reported by 

Atplanalp (1957). Ahplanalp g t  g^. (1954), Huascia and kiuga 

(1964). Acharya gt, g l . (1969), AnjSfteyulu (1972), Quadoor a l .  

(1977), KoeaAoh and Renganathaa (1930), Holatad (1930), Qoh-ron 

e<r a l , (1901), Venfcatarsjnalah (1982), Sarua (1983), 

Thiyngasuiviarusi (19S4) and fhang (1984).

Some genetic correlation estimates were observed to be 

beyond tho theoretical limit© which might be d m  to s ta t is t ic a l  

aapspling as suggested by Robertson (1939).

Tha phenotypic coreolatioaa between egy number and ag© at



Tabi© 23. Gents tie, p’i®n«typi© aosS savlfflMsasafcal correloticns befcwaoa age at first, egg ar*i 
e g g  snsnbsr

Strain

r s i

IWP

Genera­
tion

.tc- JK SG LJEt>~

% -9 .9 3 +0 .0 4 C .11+3.77

H -0 .0 3 +1 .5 9 -0.87J.06

% -0.41J .  13 -0 .5 8 J .1 4

% -Ci.B7J.9S -U .C 1 J .0 3

s4 -0,69+3,11 -
Gaoled -0.87J.03 —0.81+0.05

Ss
®4

9©ale«S

^ s +d* 33

-  -0.12+1,87
-0.73+0.11 -0.76+0.17 
-0.57+0.20 -0.26*0.29 
-0,81*0,0? -0.44J .  31
-0.60+0.13 -0.944p.04 
-0.74-0.05 —0.91*0.04

-0 .0 4 J ,  12 

-0 .7 3J1 .09

—0.84+0 ,04  

-0.74M3.09 
—0.01+J.03

-U.7-4J3.08 
-0.39+3,16 
-0. 71+3.03
—0 .70J.-S8 
-0.7QJ.04

r? ± sc re,,

-O .6 9 j j .o 5 *

- O .A S J .o l *

~0.49J.Qlf
* *

-7*59+0.02 ~ * *
-Q .^0+0 .02

„
-0.48+9.01

—0*46 
-0.27 
-0.39 
-S. 48 
-0.41 
—0.40

reu

- 0 . 61J . o S * -Q .53 -0 .6 3
-0 .4 0+3  .03 -0 .3 8 -9 .2 7
-3 .2 7 J .Q 3 * -8 .0 9 -0 .1 1

- 0 . 6 0 J . o I ’ -0 .4 2 -0 .4 9

-0 .5 2 + p .o I* -0 .4 4 -0 .4 6
A*

-0 .5 1 J .0 1 -0 .3 7 -0 .3 9

« t P ^ O .O h  + , p  < 0.05
Valuoo ijoyowl theoretical Units

—0.62  

-0.34 
-0.43 
-0.59 
-0.40 
-0.4©

r e (S+0 }

-0.5©
-0*33
- 0,10
-0.45
-0.43
-0.38

-0.55 
-0.31 
-0.41 
-0 .5 4  
—0 . 4 X 

-0.44



firs t sgg to a ll generations as va il as pooled estimates -or 

tooto the strains ware tound to toe significantly |pc 0*01)
h@gat.toe and varied from moderate to high to mgnltudo* simi­

larly  the environmental correlations vera aiao negative and 

m o d e r a t e  t o  m a g n i t u d e .

Ege nrtib&T and 20-week body weight

The genotic correlation estimates totvjeen c§g numsbor and 

20 week tody weight ranged from -*-0.03 to 0.59, -*-0*30 to 0.76 

and *-0.03 to 0*71 tor and 0.31 to 9.65, -*0.02 to 0.32 and 

0.29 to 0.80 lor XI? strains from cite* den and sir© plus dam 

ccnponants respcetiveiy (Table 245# The estimates pooled over 

gm;aroticns sere 0.25 £ 0.07, 0.57 £ 0.07 end 0.30 £ 0*07 lor

tod 0.30 £ 0.07a 0.22 £ 0.13 and 0.52 £ 0.05 tor OT toon 

atoe, dam end ©too plus dam con^nontsy respectively,

The result© ©£ thto ctudy uavealcd tost the correlation 

between agg number end 2® week body weight were le-odcratoiy 

positive. This observation van consistent in botn populations 

as woll as to a ll the generations*

row erratic estlcutes beyond tod theoretical U n its as 

observed to base generation <SQ) €or strain lux* to to confor­

mity with finding of Rtoney and Shoftocr 11965) and jutghu b# 

dto to otafclSGical sampling.

The results o £  the present study were t o  agreement vith 

the average values of naverai reports (see Table 75 in direction

mailto:h@gat.toe


Safe!.© 24. cetvefcic, ced ©Q-tfirarraenfcal eorsealaLlotts fcstueea ao-v'jaJc. uody w=igti&
aj*3 «?gg nurabscp

'Strain Cenera-
t.tcn

rG_»gC

% y.S-9+0.23 0.40+p»36 0.40+0.17

3X •~O.S3+J„23 0. 76+3. 10 0.27jv5.1S
« v * -» y •"O.OD+p.25 Q.4S+0.16 •0.73+3.19

S3 0.59*3.14 0 .  35+3.2 1 O.SOJp.ll

“4 0. 1Q2p .2 1 ~0.30Jp.33 ~0.03jp.l7
pooled '3,25+f»„Q9 0, 57jj}«07 0,380).07

m W i ^ m  w » a »  « * w

TOP % 0.3®+p,23 - 0.30+0.10

h O.C5VO.I2 0.32+p.31 0.56+0.11

22 O.5QJ0.2O 0 .21JQ.20 0.33+P.14

S3 0.4040,17 ~0.OZjp.37 0.20+p.lS
* ?■4 0.31*3.18 0.30 ><5.26 0.31+0.14

sealed
mfm w ’m i i

Q.SOjp.07 0.22+0.13 0.52+5.06

£>*+S& S'O,, re,

r  < o ,o .l5 * ,  #  <0 .05
V a lues  lyavoncl t h e o re t ic a l  i-tai-fcs

Q„S9j0

0.26+0
9.05JO,

0.37J0

0.35+a
0.2530.

.-04

.03

.03**Ar,03
*rt

,93
A.

.01

*S0P
O,35+3.05
0.264^.0,3

^  * *  
0.13+0.03
0 .21^0 .93*

0.2320 .03*

0 . 22-! 0.01

to fS+B)

0.33 0.3© 0,36
0.37 0.16 0.26
0 .05 -3.04 0.03
0.14 0.26 0 .2 1
0.3S 0.36 0.35
0.26 0 .22 0.24

0.13 O.06 <3.11
-0.33 0.16 0.04
5.02 0 .0? o.os

0 .1 1 0.23 0 .1 ©
0.17 0.20 0.19
0.07 0.14 0 . 1 1
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but were found to be rtuch higner in  na^aittKja. The magnitude 

o f estimates obtained in  0 9  prosm t study however wore con­

sistent with the findings o f cic^ton and aobertson ( 19665 ,  

Trahan (1973)» ven&atjramaiah (1932) and Thlyagesundaruri (1984). 

a positive correlation fo r lig h t  breeds nod negative correla­

tion  fo r heavier breeds o f egg type chicten were reported by 

Krueger ot a l .  (1952) and Kyat* (1334).

The phenotypic correlation estimates toattsioti these two 

t ra it s  in d iffe ren t generations ranged Zmn  0.03 to 0.39 in  

rasr and 0.13 to 0.33 2s X'-iP strains. Tbs pooled esti~‘afcS3 

wer® found to he 0.35 + 0.01 in  OT? and v.2?. ±  0.02 in  1W  

stra in . tho phenotypic correlation estimates ® »  s ta tis ­

t ic a l ly  s ign ifican t. "he environmental eorrolation osti«aataa 

ward found to bo positive hut low in  magnitude. But the e sti­

mates in  ®r* strain  were re la tiv e ly  iiigter than TV?.

Scq number and 40-WQj3s body wnlt-hfc

The genetic correlation estimates between egg production 

and 40-week body weight from s ir e ,  dam and s ire  plus dam com­

ponents ranged fron -0.84 to  0.12, -0.52 to 0.37 and -0.S7 to  

0.10 in  Tin and -0 .23 to 0,50, -0 .73 to 0.13 and -0,20 to 0.39 

in  r.JP strains respectively (Tabls 25), The pooled ever gene­

ration estimates feron a im , da® &nd oirc plus dam coauonanto 

were -0.51 + 0.03, O.OS £  0.01 and -0.07 * 0.38 in  T.m and 

0.14 ±  0.10. -0 .03 + 0.13 and 0.03 £ 0 .0 ?  X» 3SS> strains res­

pectively.



Tsbio 25. Ccnetie, pjienotyjaic and environmental eosrrel aitiraa bsfeueeei 4Q~Hogk i®% welg’bfe 
aad egg mssSser

Strain Genera­
tion

rGs+SG rGw+$SJJ** ^ (S -W J )-85 CP-t SC re.. re

INK

3 W

“U
s i

S2

53
54 

Pooled

s4
Pooled

0.l2+,0.33 
-0.S4tp.lQ 
-0.41+p.19 
Q-.lO jp.aO  

-0.34+0.20 
-0 .&1+D .30

-0.52gp.34
O .S^+p.ttl

O .O Sjp .Sa

O .lD Jp .2 1

-0.lCjp.23
O.G&jp.Q l

-0.11*0.27
0.50jp.l6

~G.G44p.47
~3.1®<f«.22
-0 .0 9 jp .2 3

0 .34 *0 .10

-SJ.18jp.23 0.06*0.04 0.10
-O.Q3j0.16 o.0&jp.03' 0.19
—0 .5  7 jp  .  20

O.lO+p.14
- 0 .0 3 jp . 1 0

-0.07jp.00

-0.73j2 ,58 
O.13jp.l0 
0.15^,1.01 

-0 .4 Q iP .2 4  

-O.03jp.I3

0.31*0.23
0.32V0.17

-0.0l4jJ.03 0.11
-O.04+0.03 -0.35

t*#
0.12+0,c3 0.29 **
C. 04+0.01 a.O®

0.22-K5.O5 0.33
_ 0.03+0.03 -0.23

O,O3j;0.14 -O.O8jp.03 “0-11
-0.00+0.15 -0.Q5jp.03 -0.004 
-O.204p.15 -0.O04+P.03 0.O5 
Q.Q6J5.07 -Q.01+0.01 O.Ot

**»*>< 0.014 % iJ< 0.05
Valaea ixsj&nS t&eorsfciaai Units

0 .2 2 0.10
0.02 0 .1 1
0.02 0,05
•0.14 -0.18
0.22 Q.25
0.07 Q.08

G.Ql 0.35
•0.03 -1.14
•0 .2 1 -0,16
•0.09 -0.Q4
0 .10 0.00
•0.04 - 0.02
_____



TaSile 26. Genatie, phenotypic- and eavirorxaantal correlations hetmxm age at Slrst eor? and 
20“ ws®& body w e igh t

S t r a in

jmjj

Cksnera-
tion

rG g+ss

x «»

a
si
S3
a3
°4

»o»loci

J0
f?
w3.n
“2

4
^oolcd

~'i.G7jp,19

0.43+0.30
-0,67^.11
~a «X 0 jp .2 d

~3.41if3,08

tc&sr.

~ 0 .8 3 jy . i8  

-0 .6 U +0 .1 2  

-0 .6 0 +0 .1 0  

-0 .4 1 x0 .2 1  

0.77+0.24 
-3.55+0.06

rC {5+©) ~*m ref. r<3!> r©(0 -15}

-0.27+0.20
~0.53+p.ia
-0 .2 1 J J .2 2

-0.48+0.1S
-0. 3103.22 
-0.20+3.21

-0.54jp.14 —0. t2jp.22
-o»40jo.oa -3.23+0.11

"O 0 < 0.05

-  J.fll+j. 14 
—0 . H  JG * 14 

- j .  26 ,̂0.13 
-Q.42jp.12 
-0.40n3.12

~ i .o i jo .c a
—0. 39;ip»lS 
-0.17j0.12 
-0.59+0.10 
O.Q&JJ,17 

-0.30+0.OS

-D .4 9 jp .o I '

- 0 .  J ljp .0 3*■>
0.26J0.03

V k
-Q.fcG+f>.03 
-9.35+9.03 
-3.09+0.01*

■&>k
-3.35+0.05 

* .v
~0 . 30J )*03

* x
-0,25+0.03 
-0,37+0.03'

_  -0 *  33*7 .03  _

o .4 6 « ) .0 6  ■~o .3g jp .a i'*

-0.42
-0.50
-0.34
-3.32
-0.53
-0.4&

-0.31 
-0.15 
-0.29 
-Q.27 
-a. is
-0.24

-0.40
-0.26
-0.13
-0.46
-0.50
—0.35

-0.16 
-0.30 
—0 . 26 
-0.37 
-0.35 
-0.29

—0*41
-0.29
-0.34
-0.40
-0.52
-0.41

-0.22
-0.24
-0.20
-0.33
-0.28
-0.27

Values beyond theoretical limits

3

5



Tho genetic eorr^ation. estimates of different genera­

tions fo r both the strains fluctuated considerably in magni­

tude and direction during tbs course of thin es^rinent. The 

eoti-hates pooled over generations were found t o  bo la ^ in  , 

magnitude esscepb the sire component estimate in  SHS <3SSo) which 

was found to bo laodcratoiy negative* The pooled estimates 

£ s a  dam corapanont were iw  in magnitude than tnb airs eon ŝo- 

nenfc values* further, whil® the aim  cor̂ ponenfc eoilrmtb in r.fti 

was negative the same was positive in i£ip« 3inilarly ehe dara 

component estimate was found to bo eositive in It#* vhoro&s i t  

was negative in SWP strain*

Prom the afeovo trend in directions of the ganotio corre­

lations it  Ct\n bo sug^noted that there ie scope 00 reduce 

40-we»eh body weight due to selection for egg nur<bor in strain 

n1?! whereas improvement in 40-weol; body -gale ht is  expected in  

HJP* duch situation Fight be due to tto difference in genetic 

mhe up of the two populations and the previous selection 

history.

The negative genetic correlation {rGs) as found in tbs 

present study for x*«u strain was reported by severe! investi­

gators {Craig <§£: e l. , 1369j P.oh&pafcra and fthuja* 137105 

anjaneyulu* 1973s Prutesnhebu* X9?3g Choudhuri# 197Sj Trehan* 

1 9 7 0 5  r o t a i a h  a n d  R o n g s a i a t h a n *  1 9 8 0 s  O a s *  1 9 J 2 |  S J a r u a *  1 9 0 3  1 

and TMyeQacundarum* 1984). SUr^hor the positive genetic 

correlation as obtained in present study for Tip was in  agreement

13G



with, the reports of King <1961)* Hal® arid Clacton C196S) ,

Craig gt a l. (1969)» Manda et al. <1973), Trehon <1973)* 

Che^dhurl <1975)* Renganathan 11976) and Venkatramaiah (19@2),

llis phenotypic correlation between these two- traits 

ranged from -0*04 to 0.12 for ism and -Q.GQ to Q.S2 for r?P 

strain in the different generations, few o£ the entirestos 

ware found to ho significant (Table 25) while others were 

non-significant. The pooled oyer generation phenotypic corre­

lation estimates were 0.04 jr 0.01 for XStf and -0*01 + 0.01 for 

strain X3P* The onvircetnsatal correlations were very small in 

magnitude.

Age at firs t ego and 20-week body weight

The genetic correlations between, ago at firs t  egg and 

20-Weeh body weight from sire* dam and air© plus den components 

respectively ranged from -0.67 to 0*43* -0.03 to 0*77 and -1.01 

to 0.06 for S® and —0.54 to —0.21* —0.31 to —0*12 and —0.81 to 

-0.26 Cor nip ©train during five generations of study (Table 26). 

The estimates pooled over generations from alre, dam end sire 

plus dam oorpscm A s were found to be -0.41 ±  0.0Q, -Q.5S £ 0.06 

and -0*30 * 0.Q6 for IMS end -0.40 + O.OS* -0*23 t 0.11 and 

-9.46 £ 0.Q6 for WP strains respectively,

Host of the genetic correlation estimates between these 

two traits In both the strains were found to be negative and 

varied from ooderato to hloh in magnitude ©serept a few positive 

estimates in HR? ©train. Thar© were also few erratic genetid

131
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correlation estimates for gsnecatien 3̂  in BSJ l£G&) and for 

generation Sq in iwp £rGQ).

cooled eatimtes of genetic correlation from different 

ecsnpononts between age at first, egg and 20-wee)i body weight 

(secondary traits) war© sound to bo negative. The pooled 

estimates of thin investigation wore higher in ragnitud© than 

the average of the estimates from several report© compiled 

t o  literature (see table 0 ). fiov^ver the present results 

are close to the finding® of Hasal and hzmormx (194?)* 

Baosfcowafca and K&mlnsJta (1964)* Henganathan (1976)# fteddy 

©£ £ l .  (1978) ana P a s  11902 ).

The phenotypic correlation estimated between, aye at firs t  

csgg and 20 week body weights ranged from -^0.68 to u,26 in  itsM 

and -0 .37 to  «0,25 in  W& stra in  and the respective pooled 

over generation estimates were -0.29 £  0,01 and -0*32 ±  0.01, 

M l those estim ates were sound to  ba s ta t is t ic a lly  s ign ific an t. 

The environment correlation estim ates in  both tho stra in s bet­

ween. those two t ra it s  wore moderate in  magnitude shu negative 

in  direction* 'Tho ptehotypia and environmental correlations 

in general showed similar tread both in magnitude and direction 

as reported by Choudh©ri (1973)# Ranganathan (1970) and Das 

(19&2).
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v a lu e s  on generation number, The r e s u lt s  o f  both the s t r a in s  

from different cempcmeEts are  presented in  ta b le  32*

the genetic correlation between ogg number and egg weight

estim ated from  s i r e  component 0 6 ' v a r ian ce  and covariance  

in creased  o v e r  th e  y ea rs  due t o  s e le c t io n  f o r  p a rt  p e riod  egg  

production , The estim ates from dam c o m p o n e n t  however showed 

a  d e c lin e , the re sp ec t iv e  v a lu e s  wero *3*11 j* 0 .1 7 , -O .QS jj  0.04  

and 0.01 +  0*10 in  3W» and -0 ,0 3  +  0 ,07 , 0 .04  ±  0.15 and 

-O .0S  + 0 ,06  in  nip from s i r e ,  dam and s i r e  p lu s  dsn components 

re sp e c t iv e ly .  However, a l l  than® estim ates were sm all La mag­

n itude  arid s t a t i s t i c a l ly  n o n -s ig n if ic a n t .

The g o n e t ic  c o rre la t io n s  between egg msnber and ago  e t  

f i r s t  egg  decreased  a t  a  n m -s ig o i f i a a n t  re t®  o f  -0 ,0 4  3  0 .1 3 ,  

-0 .2 5  £  0.17 and 0.02 £  0.03 In  m i  and -0 ,0 2  +  0 *09 , -0 *13  +  

0.G9 an l -0 .0 2  + 0 .03 in  r ip  s t r a in  front D ire , dam and c tre  

p lu s  dam components re sp e c t iv e ly ,  duo to  s e le c t io n  f o r  egg  

number.

The gen etic  c o r r e la t io n  between egg  number and 20-weeh
1

body w eight in  g e n e ra l d ec lin ed  due t o  se le c t io n  fo r  p a r t  

p e riod  egg  production . The change in  tim e which w ere ca lcu ­

la t e d  as  re g re ss io n  c o e f f ic ie n t s  were 0 .31 + 0 .17 , -0 .1 0  +  0,03  

and -0 .0 9  + 0*09 in  i m  and -0 ,0 4  0 .0 4 , -3 ,0 3  + 0 .08  wad

-0 .1 3  + 0.04 in  BC* from s i r e ,  dam and s i r e  p lu s  dam components, 

re a p e c t iv c iy ,  hoe© o f  these re g re s s io n  c o e f f ic ie n t s  however 

were s ig n i f i c a n t ly  d i f f e r e n t  from a e ro .



I'awle 32. Wave trend ( iO S ) ol" ->enefclc rad ■e’ssnofcypie correlations between varices 
' t ra its  over fcftw generations a£ soiection fo r  egg auraber

i> ^ I .E .
Between t r a i t s  s t r a in  .... ......... ....■- — ,— ........... ..........

(1 ) (2 ) (35 (4 ) (5) <6)
I mmnii ili m u m  T,T i, m i in «n i ii III Ml n r i in nr in rL- h i - i -wu w U g m m w uiiilii M .M-u.w  w o n w l M o t w  —  i* *! TO —»Ti  u«i 1 mm***

Sgg nuBiber % -iH 0*11+0.17 —■» ,06jp«O4 0.01 jp . 10 0.003+P.02
and 

Egg weight l . :7 -0.03+0.07 0.0430.AS -n,0S33.06 -O.O433.O2

Egg troraber 
ansi i m —0*04+p.13 -O.2S3O.A? 0.0230.02 -0.002+0.05

u jo  at first v~& -0.0233.09 —0 » A33O *09 *0.0233.03 0.02+0.04
egg

Egg mister and r .;n 0.0133.I? -"O.lSjp.O? -0.0333,09 -O.O23O .04
20-weeS; foody 
weight TTS» -0.04W3.04 •O.0330.O8 -0.13+0.04 -0.0333.02

Egg nufdsor and 
40-weaJt body n r; O.GS+p.AS 0,04-0.11 0.0430.03 0.002+0.02
weight XWB -Q.OSfO.OB XlO+p.22 —0.XS+p *03 -O.OS3 O.03

Kon© o£ the eat irate a were significant
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171© change in genetic correlation between egg number and 

40-week body weight did not produce any consistent trend o 

the years in  two populations. Hhilo the trend was positive

in im 5# it  was negative from eire and sire plus dam component 

in IUP strain* fhe magnitude o£ changes were G.G6 + 0*15#

0.04 £ 0.11 and 0*04 £ 0.08 in fWH and -0*06 £ Q.09# 0.10 4, 0,22 

and -0*15 *. 0.03 in B19 from sire, dam and nit© plus dam com­

ponents respectively* Hone of these estimate^ were statisti­

cally significant*

Th© change in  phmotypic correlation©  between ©elected 

t r a it  (egg number) and several unsalecfod t ra it s  lik e  (egg  

weight* age at f i r s t  egg* 20 week body weignt and 40 week body 

weight) were found to be esstreraoly low to magnitude and a l l  

were s ta t is t ic a lly  non -sign ifican t• Further# the tin© tread 

estim ates to  phenotypic corre lation s to  both stra in s were to 

sim ilar d irection  as observed fo r  genetic co rre lation  from 

air©  exponent except between egg number and age a t  f i r s t  egg 

in  between egg number and 20 week m Sy weight to  I  ® .

•toa genetic and phenotypic corre lations between several . 

t ra it s  ’./Mch did not show any sign ifican t time trend due to  

selection  fo r  egg number* to th is  study wore consistent with 

the view o f ihiyagasundarxBB (1984). n a jo rity  o f tho genetic  

said phenotypic co rre lation  estim ates i n  th is  study were consis­

tent w ith the several values reported to  lite ra tu re .

some o f the changes in  genetic corre lations as observed
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In tb ia  study between egg r^amber and egg weight, egg rainsbei 

and ags at f i r s t  egg, etc. sri-Jit nave bo«fj generated aa s 

conaeguance o f selection as reported by Kagsott, and Hordstog 

(1958). kernor { 1950), falconer (1*560} and Sheridan and 

Barker { 1974b) suggested that plodotropic gates vase respon­

sib le  fo r generation of genetic correlation during celcetio 

Which were not found in the ba ginning. Parker gt s i .  (1009. 

1970) examined the astocta o£ caletfcion tor a prim ry tra il 

on &te genatic correlation with a secondary t ra it  over 30 

generations in  simulated povttlafcicns -and Const,) that genetic 

qorralationa remained constant near in it ia l  correlations •-•ben. 

the proportion of offspring saved for 'breeding was as largo 

as one h a lf. Genetic correlation:’, did sot decrease un til tl 

selection was as intense as 20". ® »  decrease wae moot rapid

with high horitahiti&j end after 13th generation of. selection. 

Even at intense selection and snail environmental variance, 

genetic correlations did not reach aero even after 30 g.ner 

tloas.

The r e s u lts  c£ th e  p resen t 8t4<Ty suggest th a t u t i l i s in g  

gsn e t lc  c o r r e la t io n  es tim a tes  p oo led  o ve r  g sn e ro t ioa s  isetv/eei 

prim ary and secondary t r a i t s  i s  n o t l i k e l y  to  a f f e c t  tba p re­

d ic t io n  o f  c o r re la te d  response s ig n i f ic a n t ly  as th is  i e  a oh*—  

te rn  s e le c t io n  experim ent and a t  th e  come tim e so  e lc p if le s n ' 

tim e-trendi f o r  g e n e t ic  c o r r e la t io n s  cou ld  bo observed  f o r  both  

p opu la tion s .



hos-.xanse to aeleetion

sesconse realized from four generations of IDG natbod of 

index, selection for egg number upto 280 daya of age In two 

white Leghorn strains was evaluate! in the present study. the 

essential features of the response to selection are sham in 

Tables 33 to 42 and figures 1 to 3.

Effective population.slag and rate of inbtaodjnq

The number of sires and doms that contributed to the 

sampling variance among the progenies and the number of indi­

viduals measured in each generation are presented in Table 33.

The average number o£ pullets with complete recercto, upfco 

280 days o f age were 1165.9 in 2OTJ and 1076.6 in Imp strains 

respectively per generation. The amber o£ sires, which 

effectively contributed progeny, averaged Over the generations 

were 40 for iwfl and 39.0 ia bjp* The effective number of dans 

per generation were 238.4 and 232.2 An xm sad xws strains 

reoppctively .

The Anoroass in the rat© of inbreeding is  primarily denen- 

<5 eat upon breeders from lees Humorous sex £ Falconer, 1960).

The effective number of mice were adequate enough to minimiSiS 

the increase in inbreeding coefficient ( a ?) le evident fircra 

the results presented in table 33.

Restriction in the sine of parental population would load 

to increase in homozygosity o£ the progeny over and above thax
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was present In the bat© population, This t*cn$Xd lead to drlfjt 

in gene froquencios because of sampling a smaller number o£ 

sjm®B in aaoh generation* cow ^  < l9S9b) suggested that,

such sampling effect due to restriction. In parental popula­

tion size can 1© soon t o  the rragaitM® of effective nurcObejq 

of parents (i?e) derived utilising the formula as suggested 

fey Wright {1940) . Uhis formula io fes&ed on the assumption 

that each parent has an equal ananas of contributing progeny 

to the next generation implying that tho actual distribution 

of progeny number per parent w ill be of poiastp typo. Kowav^r, 

differences among parents in reproductive ability or family 

differences ia  survival to maturity would lead to a decrease 

in effective number of parents* f a  overcome aueh situations* 

a term for variance of fatally sire has to be used to estimate 

effective population sdsse (Cow© o£ %9S9b) « ifordalcog 

(1933) reported that the rate of inbreeding estimated on the 

basis of effective population aite ($e> by such formula 

(Gowe ®£, a l.» IPBBb) would fee closer to the rate of inbreeding 

obtained from actual pedigree.

in this asqmfiment* affective population sice in each 

strain/generation was etlcuiatcS fey using both the formulae

i.e . o f Wrl£ht C19405 and Gowo ©t, al,* {15§fb> end tho results 

are presented in I’aM.e 53. It  was observed that average re 

values over generations using Wright (1 9 4 0 5 formula wore 

136*S2* 135.33 and as p6r Gowe <a£ {1939b) 'a  the respective



Taiilo 33, Effective irafiifaer o f clxea, efoiaa, mstibor of progafiy, effective population sis© 
ana espeetecl Ap in, too atratas

P O .  o f H Q .  o f  VOit. O f Jssrisftfe. < 1 9 4 0 > Owe e£ ^ i, C t9S9t>>

^ IW lrtYlrtiHH |<> wM«fr

v» WJiWX *Xi4.W£i£» sires
im )

CldSl®
n m

progeny r© A F Pe a r

% 40 183 534 131.30 0.004 117.35 0.004

•» 40 213 1322 135,29 2.004 118.42 0,004
rt f 3a 43 t w 1287 139.04 0.004 133.88 €5.004

S3 40 272 1273 139.49 8.004 130.89 0.004

"S4 4a 233 1356 137.08 0,004 134.30 0.0Q4
Average 40 238.4 1165.8 136.52 127.03 -«l»

Cufiulativ© « - - 0.020 - 0.020
< W . « l » « « « « « - W « » M M «.»«*>■«* t».M i #* ^  m  Mfc fr— n«afr w  wtt*mi*ji m  &**+***»<*,&&# *&*■**

so 40 174 120 3 30.09 0.004 125.00 8.004
% 30 107 810 330.22 0.004 130,40 0,004

XS3S* S2 40 394 1331 140.84 0,004 138.95 0.004
S3 40 257 1302 138.45 0,004 130,77 0.084
•**

^4 43 239 1352 137.06 0,004 133.34 0,004
30.0 232*2 1078.6 135.33 129.89

Cumlatlve ~ •m * * ~ 0.020 •*w 0*020
n , - , l  * . »  « * «  < „ 1  W V - ^ t  r< ,<  ~ -  * - . »  - 1 > » ' r e  . M  ' - «  * * »  " U  —  ■ " .  l L T » i *

!-»
tn
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va lu es  «ss©  127.03, 189.69 in x m  and 330? a tra in s  ccepacktvaly. 
• t o  e a a lie r  tttffe rsn ee®  An fche iie  va lu es  d e r iva s  from both » r a  

r.ethocUs suggest th a t the variance o f  the fuctliy  s is®  wco nos, 

very la r g o .  The very  sm all rodasjtion  in affective population 

s is a  by con s id erin g  family o ia e  var ia n ce  i s  con s is ten t with 

th e  'rep orts  e£ Cowo ,g l. < i 'd o b ) , graa and S et (1 9$ 1 ), Sarnia 

(1993) and Thiyegaauhdarun (1984 ), Brah aaa d o t (1981) rejr—  

th a t th e  e f f e c t i v e  pqpi/latAen s ic e  c a lcu la ted  to  p er  6owo e t  a l .  

(m so b ) uas r-.osro e f f i c i e n t  t o  peaoare laonsase in  ra te  o f  in- 

beoatUn? a t e ve ry  -gsnsratloa. ou t th e  ymaaat r e s u lts  soveaiaa 

ab so lu te ly  no d is fa cen ee  in  a r  in  any ganeeation/sfessis 

("fab le  33) by us ing both the methods. The c w a ls t i v e  inhrecdi- 

in g ' f o r  bath the s tra in s  under study fioanfi t o  be 2>£, This 

was ecswiaaead as the uss>OT lim it Since s ib  lastingo ware aolSj. 

b e ra ta ly  esyoiifefi In  each strain under seioefciOR.

iho ffner (1943 ), a i ls o n  (W<-,3), Courts (1303 ), Relohad 

{ 1972) and KoidsSog eg  -si. {1974) s«®>or-&sa a lrn t  fci» e f f o r t  

in b reed in g  on orssionic t r a i t s  in  p ou ltry , ESor&btog «b  al^,

{1974) in d ica ted  that, 0 ,1 "  in crease in  in breed in g would daj»rva» 

ra te  o f  egg  p ra 3 u o tit »  by 0.33 £. G»34'4. noafdatog sad Harulft^.. 

(1503) ®wiina5 ti.o iniijCMrfcmca oS Inbreeding depression and 

nun-jral s e le c t io n  daring a r t i f i c i a l  s e le c t io n  and soportod  ,;!a t 

m e tr ic  t r a i t s  era- Isao  sa& jectsd t o  ini.-rec.ditig depression  tasp  

rep rod u ctive  t r a i t s .  Peacstae  .at a l ,  (1932) and Gewe gfc, pi., 
(1973) ArwSieatcsS th a t w ith  la r g e  a f f e c t i v e  popu lation  s i t e
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the offset of natural selection ana inbreeding depression on 

nigia le v e l  egg production are n e g lig ib le . Thiyagaotmdarues 

<1504) observed vary marginal increase <i.3?S) in inferoocUng 

duo to three generations ©£ B n  selection for egg production 

upto 280 days of age and did not consider a correction for 

Inbreeding depression with reference to  reported results.

in the present study tno effective population siao- was 

largo and a p was snail. Renee the inbreeding depression on 

various econoipic troits was assu'aed to be negligible and correc­

t io n  o f  data fo x  inbreeding e f fe c t s  was considered to  too

unnecessary.

Sol action cUfifsrmfclal®

The expected and effective saloetion d iffe re n t ia l: :  along 

with se le c t ion  intensities and phenotypic etandosd deviations 

are shown in ’Tables 34. 35, Although selection was practised1 

only for egg rawrfear, saleable® differentials woe® a lso  calcu­

lated for the secondary t r a i t s  to  assess the degree and magni­

tude of selection pressure imposed in those t r o i t s  duo to 

selection for primary -tra it  (Tables 34* 35),

Primary so)action .̂ fforontlal..(cog nunbgr)

The effective selection differential for egg number upto 

280 flays of ago averaged ovar four generations 10.75 and

12.03 eggs in XKH and 3M? strains, respectively. The corrce-i 

ponding expected selection d if fe r e n t ia ls  were 10.£6 in  z iv  and



TaJslo 3 i» expected and ®££«etivs se lec tion  d iffe ren c ia ls ,, se lec tion  in ten s ity  fo r  se lec ted
sad ynselected t r a i t s  in  s tra in  TMl

'Traits Genera
fcion

J3al.es Fessalos a v e ra g e  M »r

nraiim wg<r.»» mrnm.*frnn+*-+p««
" e le c t e d

280 days egg
p ro cu c tio ia
m tsb e r

D ese lec ted  

Age at firs t  
egg (dSl

Exp. E £ £ . E S C p . 8 £ £ ,

S.D. S »'J„ 3 . 0 . 0 ,1 9 ,

3

ii1%iII?

S 6

”Xr>.
3.0.

E££,
3.0.

—i'e• j .  •

Sxp .
-Pteno- selection 
typic intensity

& . » .  (T J
€T P

10 11

&l 3.34 7.76 12.35 11.66 0.60 9.71 1.01 18,13 0.535Q

s2 10.67 10.24 14.02 14.25 12.35 12.25 0.93 20.76 0.3001

®3 8.SB S. 76 12.11 12*73 10. S3 20.75 1.02 30. SS 0.3519
7.97 7. 02 12.38 12.73 10.18 10.28 1.01 16.73 0.6245
8*47 8,65 12.04 22.84 10.66 1-0.73 1,01 21.35 0.4933

sl *4*17 —3.17 —7.13 -6.53 -5.70 -5.05 1.03 17.03 -0.3272

S2 -3.37 -3.21 -3.39 -3.60 -3.33 -3.41 1.01 a.93 -0,3829

*3 *•4.63 — .47 -S. 43 -3*96 -5.04 —3.22 1.04 10.74 -0.4860
-3.03 -3. OS -7,39 -7,72 -3,77 —S. 85 1.01 12.09 -0,4839

&v» -4.06 -$.21 -5*39 -5.95 -4.97 -S .08 1.02 12.41 -0.4094
« * * » « * ► » * »

1

(contd. }



Tab le 34 com.tl.

20-weeSt body 
weight (g)

40-weeX body  
weight tg)

Sgg weight

z
iQ.1 iVi>OTi*irO'-W?1<.. 1

3 4 5 6 7 3 3 10
BM *a *■» dut*'*B=r*.

11

S1 40.24 59.11 45.S7 41.48 47.S6 50,30 1.0S 128.09 0 3927

"*2 35.83 33.35 37. S5 41.72 36.84 37.54 1.02 122.46 0 3066

S3 10.32 20.39 37.03 40.49 26.10 30.74 1.09 91.33 0 3366

S4 13.09 15,40 60.37 62.57 36.73 33.99 1.06 120,13 0 3043
23.37 32.21 45.20 46.57 37.33 39.39 1.06 117.50 0 3352

S1 -14.34 -17.53 7.86 2.31 -3.24 -7.66 2.36 176.70 -3 0434

2 3.08 3.95 -0.74 1.45 1.17 2.70 2.31 134.47 0 0201

S3 -4.12 1,23 3,30 1.43 *0.41 1.37 —3*34 155.14 0 7080

34 -21.51 -10.13 19.77 20,90 -0.37 2.39 —2.75 152.57 0 0157
AV. -9.22 -7.13 7.53 6.53 —0*84 -0.30 0.36 154.72 -0 0019

2l —0.35 -0.47 -0.53 -0.30 -0.45 -0.39 0.07 3. S3 -0 1105
c~ -0 .5 9 -0.63 -0.97 -0.91 -0.78 -0.77 0.99 3.36 -0 2292

-0.40 —0.25 0.2® 0.50 -0.07 0 .12 -1.71 3.93 0 0303

*S4 -0.70 -0.75 1.05 I.OS O .M 0.17 1.21 2.81 9 0605
Av. -0.53 —0,53 -0.05 0.09 -0.29 -0 .2 2 0.76 3,41 -0 0645

i-anom— w « ---------- -cauwa ami, ■ i n«wMip» ag-m.

SS
I



Sable 3S. Expected and aSSetotiv© selection d ifferentia ls,
and unseleotecl tra its  In strain xu»

se lection  In te n s ity  Star eeleeted

T ra it s Genera­
tio n

Selected
280 days 
egg p ro -  
aactioa  
rasfiber

OnsGlecteg
Age a t  f i r s t  

egg W>

'•‘1
S2
o3

34
AV*

“1

*3
%
Av.

Sag».

Hales  

BSf.

Females 

v.££.

Average li+F

Exp. E££.

?.££. Pheno- S e leo -
Cm?. ty p ic  i-ioa

standard  in ten -
3*X>* 3 .0 . 3.0. 0 .0 . s .o . S .O . d ev ia tion  s i t y  

p it)

3 4 5 6 7 8 9 10 11

12.67 12.96 11.47 12,37 12.07 12.67 1.03 16.97 0,7934

12,40 12.32 11.90 11.58 12.19 12.20 1.00 17.85 U.6B35

10,43 10,24 13,90 14,32 13.17 12.23 1.01 17.90 0.8860
9.30 9,72 12.20 12.20 10.75 10.96 1.02 16.61 0,6520

11.20 11.44 13.39 12.62 11,80 12.03 1.02 17,13 0.7023

-S .  56 -9 .31 -9 .9 5 -1 0 .17 ~9,m -9 .9 0 1.04 14.86 -0 .6852
-2 .91 -2 .e s -3 ,1 7 -3 .04 - a . s s 0.95 9.58 -0.3006
-1 .3 7 -1 .5 7 -4 .9 3 -5 .42 -3 .4 0 -3 .50 1.03 10.17 -3 .3442
—S.03- -5 .2 2 -5 .68 —5,31 -3 .3 S —5.27 3,98 12.12 -0 .4348

-4 .34 -4 .8 7 -5 .8 3 -5 .9 5 -5 .3 4 -S .  41 1.01 11.61 -Q.4650

(cont<3.)



T o & l s  3 5  a & j b d .

2

S Q - w e e K  h o d y -  

weight (g )

4Q-vea1c hasSy 
w e i g h s  C g5

E g g  w e i g h t

1

S 2
s 3

s 4  

A v  *

s .2

S4
AV*
-»4

s 4

3 4 5

33*74 40.02 38.31
43.26 50.38 42*69
32.97 26.35 38*93
15*27 14*93 34,76
32.82 33*42 38.42

-0.92 2*52 37.13
47.52 47.87 14.70
19.44 14.69 -11.86
-O'* 77 -1.S3 22.13
16.32 25.89 13.02
-3*73 -0.45 0.03
-0*62 -0,65 -Q.2S
-0.02 -9.92 0*20
-0*07 -0*24 1.02
-0.56 -0*54 0.24

6 7 8

54.41 36.03 47.62
41.13 45.48 46.06
48.66 35*95 37.31
32,45 25.02 23*69
44.16 35.62 38.79

57.32 18.12 29*92
25.33 31.11 31.90
-8*16 3.79 3*27
26.45 5*68 7.46
20.39 24,67 28.24

0*12 —0.35 -0.27
-0.23 -0.45 -0.39

0.43 —0.32 -0.25
1.12 0.47 9.45
0*3* *®0.2S -0*08

9 10 11

1.32 226.83 0.4073
1*02 120.93 0.3809
1.05 98.53 G.3335
0*95 105*87 0.22.30
2.09 110,37 0.3508

2.65 193,45 0.1547
2.03 157.59 0*2024
0.86 326.42 0.0100
1*31 144.34 0*8517
2.24 205.45 0.0883
0.49 3*23 -0.0526
0.87 3.29 -0.2185
;i.si 3.79 -0.0660
2.04 2.07 0.1707
0*50 3.30 -0.0242

w
" j
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11.80 eggs l a  XWP. The ra t io  a*= d e fec tive  to  asjuseted o o lo c t lm  

S ieesrsnfcial was alsacct un ity . The teap&ctlvo values were

1.01 fior IMP and 1.02 Zot swp, W ithin genoratisn cskajearAaoB 

presented s im ila r  tread  and i t  was conaisfc«nfe in  both the  

s tra in s  under study. Th is suggested that natural se lec tio n  

wos not an tagon istic  to  the Intended se lec tio n  o r lc e r im  an 
reported by e a r l io r  wotfcers (Snorris* 19§3} adnney gfc a l . . .  1379,i! 

A-vyagarl a t  a t . . 1980s; Oas, 1983? VoffiTatranaiclv 1982.J Ayyaoari, 

ot jy^., 198% Oorua, 1983s nohapatra o t a l .  * 1S!33 and 

Tblyagaouadarcnu 1984).

■She selection totmaitlea {atwictfiflissa selection <li£fia- 

reah taO  averaged ovor gonaratlon® f.av the selected trait were 

0.4988 S.s. for Bffif and 0.7023 3.0. Cor xve,« Thus nelection

was r e la t iv e ly  more in tense in  It.’® a® cwspared to  x»®s s tra in .

Secondary , se lec t io n  Si£fogg,nfe.lal.a

Tho saioction  d lC Seren tia ie  In. tec unsaiccted t r a i t s ,  which 

bsva Icon ->roseated in  ta b le s  34 and 3&» were canputad co assess  

the inciuenco o f  se lec tio n  c r it e r io n  (egg nunher upto 280 days 

a£ age) on secondary m selected  tredfcn,

ase a t  f i r s t  ear

l he respective espeoted and e££©cfeIvts secotidary selection 

dltierantialo 5or average age at iirst egg averaged Over sour 
generations were *4.97 and -5.08 days is  jvs strains -3.34 end 
-5.41 *iys in W% Tho ratio ©£ aftoctiva to eoyaatei selection



d if fe re n t ia l  ware 1.02 in  is® and 1,01 in  iwp. This tread  

was almost s im ila r ap observed fo r  egg nunbor, the p rinc ipa l 

t r a i t ,  The re su lts  war® a lso  consistent with t'sie reports o f 

Kinney a t  $ X .  (19705, Ayyagari e t  g l .  { 19835, Hohapatra « £  a l . 

(19835 and TMyagasyndamm (1934). She in ten sity  o f selection  

(standardised secondary se lection  d if fe re n t ia ls ) fo r  th is  t r a it  

due to  se lection  fo r  ego number were -0.4C94 8 .B . fo r  T m  and 

-0.4660 S.t>. fo r  x.JP and wore c lo se  to  the reports of 

Thiyagasundaru® (1984). Those se lection  in teno iticd  'rare cotv- 

parative ly  ©£ highest uwsaitud®, which i s  only p oss ib le  vasn 

the selected and unaelseted t r a it s  are  corre lated  favourably  

as i a  cais case , The- yaicration -w iaa aelectiurs iatenc '- eioa 
ranged from -0.3272 3.D. to -0.4860 S.o„ in  XviH and -0.3006 s .B .  

to -0.6052 d.ts. in Is® , & »  above re su lts  in d icate  that d irect  

se lection  fo r  egg m ister would b rin g  about concomitant, reduc­

tio n  in  ags at eSirct ®gg.

20-wael: bddv weight

The expected and effective secondary selection d iffe ren ­

t i a l s  averaged over tour generations fo r  2d weois body weight 

wore 37.33 and 39.39 yrasines in  K ®  and 35.62 end 38.79 grcmes 

in  rap ©train. The ra t io  of effective to expected secondary 

se lection  differencials averaged over generation wars i.,06 end

1,09 in  tus and twp s tra in s  respective ly , T i«  raeuXtn suggest 

that natural se lection  Savoured tbs  a r t i f i c i a l  selection fo r  

20 veolc body vsiijhC in  the two ;cipulati£>ns undar study.
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Vhe selection Intensities (15 fo r  20 week body weight due 

to selection for part period egg number were 0.33S2 £ .». In 

Irfn and 0.3508 '3.D. In i !«>. Th®3@ estimates war® found to bo

relative ly  higher than the report o f TMyafUSJundsru® (1984) in  

@gg mriber lin e  (0.2440 J.-O.) .  The gsnergtion-wiae selection 

intensities ranged from 0.3043 3.B. to 0.392? 3.0. in  3MT and 

0*223© s.o* to  0.40?3 s.o* in zwp strain . The positive selec­

tion d ifferen tia ls  and a moderate intensity o f  selection for  

20 week body weight would suggest that the 20 week body weight 

would improve in  both populations{ WJU S»^5 conaocjUant upon 

selection for egg awsibor uyto 200 days o f age*

40 w e e k  b o d y  w e ig h t

The secondary expected and effective s e le c t io n  d i f f e r e n ­

t i a l s  averaged  over g en era t io n s , w ere Sound to  be -0 .0 4  end  

-Q.3Q grarsnoa in  E® and 14.67 and, 18,14 grammes in  xw? strains  

re sp e c t iv e ly  (T ab le s  34, 3 5 ). The r a t io  o f  a f f e c t iv e  to  

expected s e le c t io n  d i f f e r e n t i a l s  over gen eration s  ware 0.36 In  

XWH and 1.24 in  iwt»* The r e s u lt s  suggested  that natural selec­

tion was operating in favour of 40-week body weight in  B ®  

© tra in , bu t was a ga in s t the in d ire c t  e f f e c t  o f  s e le c t io n  f o r  

40 week body weight in  l.JS. This trend however l a  undesirable 

sine®  s e le c t io n  f o r  p a r t  p e riod  egg  number would increase 

mature body w igh t and banco higher food comucspfcion in  xwp 

s t r a in *  but n atu ra l s e le c t io n  would decrease the cater®  body  

weight in  bcj which in  desirable, However while examining the



realised correlated response per generation An XhP strain for 

4G-WC0& body weight (Table 39) * decline of *natsir© body w ight 

was noticed- (-13.00 g) which is  desirable although increasing 

trend was ejected* such it  reads to suogost that tho 

effect of natural selection was melted %  tho indirect effect 

of the selection ski 40-w©ek cody weight in 2 <p strain in the 

course o£ f o u r  generations.

The standardised secondary selection difforcatriala ave­

raged over generation, war© —0.0019 d.B, in 2WU and 0.0383 s.i3„ 

in iwp sereins*

Sgg weight,

The secondary expected and effective selection differen­

tia ls  over genoracAong- were found to be -Q.29 and *̂0*22 grumnes 

la  XWK and -0.16 and -0*00 graasBOB in 1KP strains (‘fables 34, 35). 

Tho ratio o£ effective to ©sweated selection, differentials wldUsn 

ware 0.76 for and 0.50 for T>P indicated that natural seloo- 

tiou was acting against the indirect a rtific ia l selection for 

egg weight. The standardised oocondary selection differentiala 

avoraged over generation© were found to he -0.0645 3«£>. end 

-0.0242 s.O. in XKEf and XSP strains respectively*

Qcalised response to selection

The loams, agnate means along with standard errors for the 

principal and correlated traits have been suracarised in Tables 

36 send 37 sad Figures 1-3. The average ghenotypic reepsase

161



Table 35. Gansrofcionwise xsssn along with standard e r ro r  off various t r a i t s  i s  low  strain

Mean + sr, ( c . v .  5

Genera­
tion

HO. Of
observa­
tion

AQ© at 
firs t egg 

(d)

2Q»«rseJs 
teodv weight 

(®)

40-weak 
body weight 

(9)

Egg prodn. 
(no.)

Hgg .-?eight 
"(0)

Base {sQ> 584 177.34jp.74
(10.08)

1161.964p.30 
(11.02)

1601.59+7.31
(11.03)

m. 3420.75
(3l7ll)

51.99+0.15
(6.80)

" l 1322 161.30+0.25
C5.54)

1179.77^3.37
_(10.30)

1392,57+3.70
(3.66)

74.76+0.57
(27.77)

51.5140.09
(6.51)

2 1291 159.38;$},30 
(6.74)

1200.88+2.54
(7.61)

1506.25+4.31
(10.30)

.35.62+0.35
(35769)

50.94+0.11
(7.71)

G3 1270 165.22jp .34 
(7.32)

1104.6iM-3.60
(U-60)

1477,51+4.28
(10.3?)

36.73jp.47
(19,29)

50.63+0.06
(5.S4)

S4 1356 154.O9ip.20
(6.61)

1341.02+2.97
(®,S6)

1507.2923.59
(0.96)

93.87+p,49 
( is7o9)

51.05jp.03
(5.92)
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Ago ate, f i r s t  ana and 4G~yaek body weight

The genetic co rre la tion  estimates between aga ate f i r s t  

egg and 40 Week body weight ranged fro®  *0.09 to 0 .60, -0 .S7  

to  -0 ,1 8  and -0 ,33  to  0.46 fo r  DOT and *0.38 to G.31* -0 ,91  to  

0,39 and *0,15 to  0.19 lo r  Dip s tra in  Cram s ir e ,  <3am and s ire  

p lu s Sam components respective ly  in  d iffe re n t  generations 

(T ab le  275. The estimates pooled over generations from e ire ,  

darn and a ire  plus S m  components wets found to  bo 0.33 + 0.09, 

-0 .2 3  + 0,11 and 0.19 ±  0,07 in  IWH and 0.09 £  0.11, -0 .21  ±  

0.09 and 0.0? + 0.O7 in  fiiP stra in s  respective ly .

The re su lts  a f  genetic corre lation s between these two 

t r a it s  eavanled that the aotimcteo front s ir e  component were 

positive  and varied  from leu to  moderate© in both tba as.rcJ.ns 

liadar steady, whereas estimates front dam coryonoafc ware mostly 

negative although of s in l la r  magnitude. The averages values  

o f the severe ! estimates reported in  the l ite ra tu re  ware «o n -  

oiatante w ith  tbs  present find ings both in  magnitude and 

d irection , oscopt the cteibn-fcec z.:<x: a i r s  p lus dost cornpoaontc. 

Tne antimates o f th is  ctudy fo r  XSP s tra in  i s  in  agreement. with  

the reports of horcar and Crudes) (19S1), Halo and Clayton (1965) 

and a&s (1982) whereas tebo magnitude o f  genetic correlation 
obtained in  strain SKtl is clone to  tb s  results o f Tanaka end 

Rosenberg (1932), Choudfturi (1975) and Murty (1977).

Considering the r e l i a b i l i t y  o£ the pooled estimates from 

a iro  component i t  lo  o «o s t e d  that selection  fo r  c jy  numor



Tablo  2?. C snotie* pbonofcyplc and oiw ironnsatoX  c o rre la t io n s  ibetUf&en. age a t  f i r s t  egg  and 
4Q~weej& body w eight

stra in . s e a e ra - ?G»s£3E 
t io n  5

r c ^ s s r,, +3SS 
<3*0}“ '

r^ + s s re3 r °D re(S+a)

x,m s o -0,03+0,33 -0.57*3.43 »Q»33+p.3*i -0 .1 4 j0 . g S* -0.14 -0.07 -0.10

®1 - -0.27jp.22 O.25J0.16 -0.01+0.03 -0.1? 0.01 -0,09

° a 0.6Q+0.14 -0.lSjp.17 G.22*3.12 0.04+P.O3 -7.26 0.08 -0.10

S3
s4

-0,00+0.10
0,36+p.lS

-0.2Djp.21 -0.12+0,14
G.4S+p.i3

-O.02jp.03
O.OBvO.d S*

0.11
-0.24

0.07
-0.10

6.09
—0.15

pno-ioa 0.33jp.07 -0.232P.ll 0,13+7.07 0.01Jp.02 -0,14 -0.01 —0.07

X-!P t*-50 Q.l?*p.30 -0.91+p.lS -0.16+0.35 -O.tS+p.GB* -0.20 -0.0? -0.17
31 -0.26*0.20 - -0.15*0.17 -0.02+0.03 0,12 -0.02 0.04

s a 0,31+0,3? -O.ll+p.21 -0.01+0.15 -Q.02+0.03 -0.06 -0.01 -0.03
S3 Q.27+0.20 ~0.<K3+p.3G 0.15+0.13 0.03+3.C3 -0.12 G.O04 -0.05

% 0.02+0.23 0.37+0.18 0.19+7.14 0,07*3,03* 0.05 -0.05 -0.001
Pooled 0.09+0.n -0.21+0.09 0.07+p.G? 0.001+0.01 -0.06 —0.03 —O.04

* * ,  P< 0,01 j  %  PC 0.05
V a lu es  beyond th e o re t ic a l  U n i t s

at



Cur\<X A(?we«K. bodj uet^Ui
w old  bring riom  tho age at first egg* Yhe phojtotypio corr©** 

iation hetoecn those two traits ranged ireaa -0*14 to 0*Q8 to 

irsi and **0.1$ to O.G? to 3WP strain* out of which only ah® 

® a t i x a @ t o <3 o f  B q  m i  s 4  g e n e r a t i o n s  t o  b o t h  s t r a i n s  w e r e  

observed to be Bignl&lcimt, l&swsver* estimates pooled ovor 

generations wore nonsignificant a»d i^feregsely low in iaacpjl« 

t M c  < 0 * 0 1  £  0 * 0 2 * .  T"n$  C k o o i  *  $ . 0 1 *  x n p ) .  T h e  e n v i x o n r a m t a l  

correlations for feoth too strains t&re negative and low in 

magnitude.

$ho genetic correlation eofctoatass between ago at firs t 

o g g  t o d  o c g  w e i g h t  t o  s e v e r a l ,  g a f ^ r a t i o n s  f r o m  a i m #  d a s  t in d  

Sire plus dam eoaaponenfc# ranged iatfoit <-*0*2$ to *0.13 to

0.56 tod -*-0.19 to 0**3 to nm and ~0,39 to 0.23* *0.24 t© 0*33 

and *0*22 to 0.1S to 209 strain to&pectively Ĉ abXe 88K *2he 

pooled estimates w©m §*3f & 0.Q0* 0*02 & 0*10 tod 0*11 * 0*06 

for isn ana *0*04 t 0*03* 3.04 £ 0*11 tod *0*04 *  0.0'*? for 

tftp  strain £re»a sir®* dam and sire plus dam components raa-*- 

peetlvoly.

Mostly the pooled *gen&tio correl ation® wore low to magni­

tude 1  ctneen t i m e s  two t r a i t s  t o  ’’so tfc . strains f r o m  various 

exponents eacopt for J5ti from sire  <30$©oa<fhfc. the intra 

generation ostisixtcs also vssl&d widely to mapsitudc as well 

as in direction* tehs estimatos of the present study ere close 

t o  t h e  a w a r ^ c c  v a l u e s  c a l e u t o t o d  f r o m  t o #  s e v e r a l  r e p o r t e d



Table 28. ©enefcia, phenotypic and environmental corrolafciaRo between age at. fid rat egg and 
egg  weight

s t r a in  Genera­
t io n

3581

Slip

rG ^ S E  * ^ j p *  ^ C S + D ^ 3® * * * * * ros

**> P < 0.(51; ••', ?< 0.05
Veluoa jbesyaad theoretical limits

re (3+0 }

% 0.344p.l3 O.2S£0.45 0.53+0.20
•jfe*0.16+0.04 0.01 0.08 0,04

S1 0.8SJ3.1J ~0.18ip.i3 0.12+P.15 0.O6^>.03* -0.07 0.14 0.04
2̂ Q.0%0.22 0.09J3.15 o.s%&,12 0.05+0.03. 0.03 0,02 0.02

% -0.2S+Q.19 -o .iiie .2 l -0,13+0.13 Q.0S£P.O3Sfe* 0.33 0.19 G.2S
34 0,2%9.10 O.SG+O.33 0.27*3,15 O.lljp.03 -0,02 0.04 0.01

Pooled 0.39£p.*O6 0,02*1.1© O.11+Q.06
efe >19 m w w w  «m i« b w i' v»f »-«)

■O.OO+p.Ql 0.05 0.09 3.07
« « ■  <■» w n w

so 0.21J5.2S - —0. .»3'ip .  34 0.04+0,03 -0.02 0.19 0,1.1
31 -O,39+Q.IS Q.10+0,3X —0 * 22J0 .15 -0.07+0,03* 0.20 -0,07 0.04
S2 O.S3£3.ai -0.1440.23 0.0740.15 0.85+O.O3 -0.01 O.09 0.04
S3 -0.16ip.l9 -0,24+0,21 -9.Mjp.14 0.02+0,03 0.21 0,15 0.18
% 0.12+p.X9 0.33*3,19 0.18+3.14 ■5.15+0 ,03* 0.18 0.10 0.12

PoalOd -0.04«p»09 0 .0 4 +p .ll ~O.042p.07 a .o 4 jp .o i** 0.11 0.09 0,10

**4



133

r e s u lt s  (s e e  ta b le  $ ) .  The re su lt s  as obtained in  th is  

In v es t ig a t io n s  see s im ila r  to  the rep o rts  o£ Qundesr e t  a l .

(1977) and Pas (1963 ).

The plyjnotypic c o rre la t io n  estim atos ranged from 0.05  

to  0,16 in  BBS ond -0 *07  to  0,15 in  I ’V  in  <Si££ercat genera - 

felons^ The pooled over generation  estim ates were round to  

be G.08 j  0 .01 aw l 0.04 + 0.01 sag xxm and s w  re sp ec t iv e ly . 

Both these estim ates arc  a t a t i s t lc a l ly  s ig n if ic a n t .  Tho 

phenotypic c o rre la t io n  obtained in  th is  study are  caaoir,u3&t 

w ith  the rep o rts  o& Prtkaohbabu (1973 ), Rancpnabten (197S) and 

Pas (1983 ). The environmental co rre la t io n s  wo"e observed to  

'oa very  low In  magnitude.

Ecj(| v « ln h t  and SO-waste body weight.

The gen etic  c o rre la t io n s  between the egg weight and 

20 weak body w eight ranged from -0 .5 4  to  0 .52 , 0 .17  to  0.61  

and 0.09 to  0 .49  in  XHN m &  -0 .0 3  to  0 .60 , 0 .11  to  Q.91 end 

0.14 to  0 ,53 in  itJP ircm s i r e ,  dam and s ir®  p lu s  dam component! 

re sp ec t iv e ly  in  various  gen eration s . Th® pooled  estim ates wow 

0.32 + 0 .09 , 0 ,39 0.07 and 0.33 J, S.OS in  x m  and 0.41 + 0,0*

0.54 ±  0 ,07 and 0,39 -  0 ,05 in  iwp s tra in s  £rom s i r e ,  dam and 

c ir a  p lu s dam. components re sp e c t iv e ly ,

Most o£ tb s  gen etic  c o rre la t io n  ostisnatas wore Sound to

os moderately p o s it iv e .  Wav n egative  ©stisaates obtained  Were 

on ly  Crosn s ir e  campono-ht i . e .  Crom ( r a y ) , (s d s )  o£ tMsr 

and 3q (rOs> o£ JSfP s t ra in . However, a l l  am  e s t in s teo  ware



fable 29« Oeaefcic, pt^nsfcvple end eovisroostmtel eormlatlons b^mea 20-\#oal£ body wigM. 
a n d  e g g  w e i g h t

S t r a i n  G e n e r a ­
t i o n

lO ^ ^ ^ S S  *S>£5* r© ,. r a .:C 3 + s >

x ^ f % —0.3440. 36 0,30*0,23 0.1353.1S 0.03X0.04 0.09 —3*1® -0*03

*x 0.5255.1S 0.3153* I t 0.4350. 1 1 C«l£+p,©$*«*
—0. IS 0.004 -0,00

s* -0.05ip.26 O .I7 5 O.1 4 0,09X0.12 s ,0 9 5 0 .0 3 0.13 0.03 0.09

S3 Q.4S*p.i6 0.5350.15 0„4%9.11 0.1455,03 -0.23 -0.12 —0.1?

S4 0*2851.18 0.«l5p»S6 0,38x0.13 0,lS53.ol*
43, 1 2 5 1 .0 1*

0,08 0*04 0.05
Pooled 0.32+0.09 0.3951.07 0.3351. 06 -0,03 -0.03 -0.03

* B ' i f e M a i 6 A < E # ! e e - e »  w * > » ^ « * « » f r W u O - W -  «

■^r
SW® §U -0*0840.25 0.91*0.12 0,14+0.32 0.18*0.05 0.52 0.09 0.24

0.1f*p.oI* '0 *m  0,20 0.16
0.S3X0.C3* -0.19 0.Q1 -0.03
o.a^ .o l'"' -0.13 0.86 -0.02
0>23*p,03 -0.26 0,03 -0.06
0*2&ip.oi' 0.00# 0.00 0*05

% -0*08X0.25 0.91X0.12 0,14+0.22

S1 0„ 2?H3,1© 0 , 1153 . 2? 0.23X0.M

S2 0,42X0*16 0.1953.15 0.32XP.11

% 0,6053*13 0,4350.16 0,63X0.10

% 0.44x0.15 0.5353.1S 0. 4553,11
Pooled 0.41XP.0? 0.545>,O7 0.2955.O5

P  < 0 * 0 1 *  P  < 0 * 0 5

t
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within the theoretical limits. The estimates of iu'» wore 
relatively higher than those for the strain BJJI. Kowever 
thsro was not much variation among the eotinsatoa obtained 
from various ecrnpononts ±n both strains. The results obtained 
in the present study are close to the average values calcu­
lated from the several reported in the literature (see Table IQ5, 
ana were in agreement with the findings o£ Eianoy e£ (1963), 
Ealsted (1972). Sanaa (1973), PraJmohtsafou < 1373) ana ChOudhurJ 
(1979).

Tho phenotypic co rre la tion  estimates ranged £roa 0.03 

to  O .ia  in  ltv’ 5 ana 0.13 t o  0.24 to 2*fl? met a l l  wore {sta tisti­

c a l ly  s ign ific an t except in  3q  gaueraclon o f  t«?i s tra in * The 

Pooled estimates o f  phenotypic co rre la tion  ware a lso  s ig n if i ­

cant and voro 0.13 + 0.01 in  TBS assd 0.20 ^  0.01 In 11® strains. 

The environmental co rre lation s were sm all and negative in  v n  
whereas they were sm all grid p os itive  in  r*ip {strain.

San weight and 40-woate body weight

The genetic co rre la tion  c s t lm tc s  between egg weight and 

40 week body weight in  d iffe ren t  generation® varied  w idely  

and ranged from 0.27 to  0.74, 0.27 to  0.65 and 0.29 to 0.65 in  

lutt and 0.01 to 0 .77, -3 .03  to 0.50 and -0 .02  to  0.52 in  iwp 

s tra in s  from s ir e ,  dam and a ir s  plus Sara cornpcnento respec­

t iv e ly  (Table 33 ). The pooled estim ates o f  genetic co rre la ­

tion  iron  s ir® , dam and s ir e  p lus dam components were Q.54 *

Q.OS, 0.32 £  0,06 and 0.49 + 0.05 Cor 1WH and 0.46 + 0.08,



TaM.© 30. Genetic, pTjesjofcvplc a»<J onviroosasntel correlations tsetwooa <yj/j and
40-’«soX Jxx2y weight

s t r a t a  o en a ra - ssSqI 3® rO j^sC  ^ { s w ) * 58 rr+jaC m ,  te ^  
t lo n

(V *̂Sj
r«a 3. 0*46K>.3& 0.65+0.1? O*56+3.13 0.1640.04 0.02 -0.10 -0.0?

&, 0.74+0.10 0.53+0.14 0,65+0.00 0.2640.03 -0.1? 0.03 -0.06
~  J”  -**%  0.31+0.21 0.2?+p.l5 0.29+0.12 Q.2l£p.03 0.14 0.15 0.15

— ■**
S~ 0.33+0.1? 0.61+0.11 0.46+0.10 0.23+0.03 0.09 0.0? 0.08

a ”* * *
S, 0.27+0*1? 0.5U+0.16 0*33+0*12 0.25+0*03 0.13 0.16 0*17

4
Pooled 0.54+p.QS 0.52+0.06 E5.49jtp.05 0.24+0.01 0-05 0.05 0.05

% 0.01+0.25 -&,0Q+p.S3 -0.02+0.21 0.19+p.OS 0,61 0.36 0.44
S1 0.O3+j3* 19 - 0.134,0.1® 3.17+0*03 0-31 0,15 0.21
*3

2 0,77+0.14 0,03^0.14 O.ZOip.11 O.GS+0.O3* -3.14 0*004 -0.07

S3 0.35+0.19 0.45+0.34 0.40+0.11 0.25+0.03*# 0.16 0.13 0.14

S4 0»5%3.34 0.50+3. IS 0.52+p.lO 0.33+0.03 0*16 0.23 0.15
Pools! 0.4&£u.G8 0.31+0.OS 0.33+0,05 0.20+0.01* 0.22 0.1? 0.18

* * ,  3 < 0 .01 } * ,  P <0 .05

Values Ijeyond feli<?or©fclcal H alt

i
n
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0.31 * 0 .0 8  and 0.33 + Q.Q6 fo r  RJa s tra in s  respective ly .

In  genera l, tba  genetic co rre lation  estim ates from 

various eo^xsnoate were found to ire p os itive  and moderate in  

bath stra in s  under study eseept few negative eafcireafeos sueh 

an the s<JD end egs+J) In  eQ generation o f rap s tra in . fha  

re su lts  o f the present study were consistent with the average 

valuos ca lcu lated  from severe! reports in  the lite ra tu re  {see  

fa b le  10 }, and s im ila r  to  the reports o f  tfordafcog e t p i.

{1974}. Choudhuri (1975), Kurty <1977), Prahashbafou gt, g l .

(1978) and Zhang (1984).

flic phenotypic corre lations between these two feralta In  

different generations ranged from 0.16 to 0.29 i »  1WM and 

0.06 to  0.33 in  tw? s tra in  and a l l  the estimates ware found 

to  be significant s t a t is t ic a l ly .  The pooled estimates were 
0.24 * o.Ol ana 0.20 + 0.01 in SM  and RJP straino respective ly , 

and were statistically significant. fhs environmental corre­
lations wero a l l  p os itive  ixit tha estimates were relatively 

higher in  BJP than z.a strain.

Body weight a t  20 and 40-waohB o f  age

'the genetic co rre la tion  estimate© betwesn body weights 

of both tha ages ranged from 0.75 to  0.83, 0.61 to  0.82 and 

0.71 to  0.7S in  xms and 0.63 to  0.94, 0.40 to  0.73 and 0.S7 to 

0.93 in istp stra ins from s ir e ,  dan and s ix a  p lu s dam components, 

respective ly  {see  fa b le  31} to different generations, fhe  

pooled estimates fro®  s i r e ,  data and s ir e  p lus dam components



®able 31. Genetic, ptecotypic osxl ewiroijrtsrreaX aocmlstlaua bcfcwasn 2C++eo3i 3Jk* 4G»vecrH 
taoSy weights

Strain Genera­
tion

£G~+SKJr* r G .t )+S55

w m » « > n a n b » m i  <

fP+SB re,» re.($40)

3MM

rap

•’a
S.,3f!
4

FWlCsS

0,@3H3*1?

o .s i+ o .o s
0 .7 6 1 .1 1

0 .7 5 1 ,0 0

5 .7 7 1 .Q S

0.7810.04

0 .7 1 1 .1 3  

0 . 6 1 1 . 1 4

0.801*06 
0.7410 ,10  

0.821,OS 
0.77+0.04

0.76+0,09
0,7113 ,07

0 .7713 .05
0 .74 +0 .06

0 .7013 .06
0.7513.03

30 0.74+p.lO 0,40+0.59 0.6415.14

% 0.8413.06 «. 0.93+0.03
s*+&■ 0.94D.04 0.56+0.10 0.571,08

S3 0.6313.13 Q.78H3.07 0,681.07

s4 0.7013.11 3..SS+0.11 0.6&1.08
Polled 0.8713.03 0.7013*05 0.631.02

P<O.GIi s <.0.05

0 .5010 ,04  

0*4213. 03* 

0 .5 2 1 3 .0 2 '

0 .7 9 + 0 .0 3  ̂
<3. 5813.03 * 

Q .5 8 ‘*0.01 *

0.5?i0 .04*
0 „S % 0 .0 3

0.37+0.03*
0.52+0.02*#
§»56+0.02 
O.SSHO.O l*

0.38 0.30 0,38
0.25 o.3l 0.20
0,39 0.29 0.34

-0.28 53.13 *0*02
0.43 0,40 0*46
0.23 0.32 0.29

0,45 0.53 0,53
0,19 0.40 0.32
0.23 •0.16 0.20
0,42 0.30 0.40
0*50 0.30 0.50
0.36 0.40 0.39

V a lu e s  bejroml t t e a re fe ie a l linJ.ua
M

tn
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were found to  ha 0.78 ±  0 .04, 0.77 £  0,04 end 0,75 £  0,03 An 

IWN and 0.37 £  0.03, 0.70 ^ Q.05 and 0.83 + 0.02 An zw? stra in s  

respective ly .

The genetic co rre la tion  v-aluws obtained in  th is  study 

were e l l  p os itive  and high in  both the s tra in s  atm in  a l l  

genarationQ. Shis suggested that the body weights a t  both the 

ages ars^ governed by the earae sots o£ genas. the asfclnai.es 

derived in  th® present study wcr© c lo se  fc© the average values 

o f  the several reported estimates (se®  Table 11) and ©re con­

s isten t with the reports o£ Clayton and Robertson (1965), 

Chaudhuri (1975). Ranganathm (197©), Burty (1977), Uatarajan  

(1977), Gonsalor <1978) and Das (1982). 711 the phenotypic

co rre la tio n  were p o s it iv e ly  high and s ign ifican t , The e s t i­

mates in  various generation® ranged fron  Q.3S to  0.58 in  Xin 
and 0.37 to  0.57 in  rap stra in  end the respective pooled eafci- 

aat.es were 0.40 £  0,01 and 0.52 £  0.01 and are consistent with  

the re su lts  o f Chaudhuri (1975), Rangahatnen (3.976) and has 

(1982). The eRViroisBsnfeal co rre lation s ware a lso  p os it iv e  and ( 

Moderate,

Tine trend <o£ genetic and phenotypic co rre la tion

Tine trends in  genetic  and phenotypic co rre lation s bet­

ween various t r a it s  <3ue to  se lection  f o r  ©gg production (number) 

upto 2S0 days were studied fo r  the primary and secondary tra lxo  

in  the two papulations under study. Thfi tin© trend estimates 

(b £  a s ) were ca lcu lated  fay regressing generation co rre la tion



Table 37. ceasra tienu ise aean a long wifcb standard e rro r  o£ various t r a i t s  in  Z&P s tra in

ilaan ±  s . s .  ( e . v . )

Genera­
t io n

Uo, or
observa­
tion isj® at 

first egg 
<cD

20-week 
body weight 

<«>

40-vealt 
body weight

<o>

Egg prozin, 
(no. >

Sgg woitjht
ig)

428 17S.07jp.70
{©.19)

1IS3.47+5.6S
{10.05)

1631.30*9.35 
(11.51)

66.0S+0.77
(24718)

51.80jp»16
(6.24)

010 154.50jp.32
(0.20)

1276.56J4.01
<9.4?)

1432.48+5.22 
{11,00)

Sa.6?4p.S9
(21.59)

S l .7 Q J p . l l
(6.37)

1391 150.14jp.27
{6.52)

1320.03+2.64 
<8,03)

1644.43*8,73 
(19.S3)

04.29vp.40
(2l724)

5:3.12+3.10
<7.27)

1302 lQl.28jp.34
C7.S1)

1184.91+2.33
<0.94)

1487.67+4.00
(9 .70 T

84.88jp.47
<isu3o>

50.80+0.00
(5.64)

1332 133»50jp.27
?s.r>2)

1395.68+3,23
(8.24)

1584. 71 jSU.Be 
0 . 2 4 )

96.7Swp.43
(16.36)

52 .17 jp .09
(6 ,2 0 )4

EO
T
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p a r  g e n e ra tio n  in  th e  se lec t® ®  - t r a i t  ea lsju iabad Ssom reg ress io n :

aS generation means on generation numbers sare  8,30 eggs fo r

XWH an® 6.3? ogga fo r  r'fP, Soth the regression coefficients

were a ign ificen tiy  d ifferent from aero. How-much o f th is

dnsproyoment i s  due to genetic causes i . e .  duo to  selection alone

however was not possible to ascertain due to leofc o fa  suitable

control population. H il l  ( 1972a,b> reported that tne d r if t

variance <6 2dt) an® sampling e rro r in  measurements (6 2e) m y

bias the evaluation o£ roopanac in short duration selection

oxpcri:.'onts. Thero/aro the d r i f t  variance (6 G) and sampling 
2

erro r measurements (6 e ) ware calculated as per taa method

suggested fey H il l  (1972b). The ra tio  o f d r i f t  variance to
2 ?sampling variance £6 e) revealed that the d r i f t  variance

was unimportant in  the present selection experiment Sor a l l  

t ra it s  and strains except in  iw? fo r  20 week body weight and 

egc, weight (Table 40).

Direct response in  egg number, m »w w w w * v f a l  '*M ■»■» MMirUca ■ ! . . .  t v j

The least square moons along with standard errors and 

coeffic ien t of variation  fo r egg production number to  289 days 

o f ago have boon presented is  table 36 and 37, The to ta l phe*>- 

typic responses rea lised  Iran four goaerations ofi IDS ustsod 
ox index selection fo r  o jg  aumfesr to  200 days o f age war© 35.83 

eggs in  iwtl and 30. 73 eggc in SU > stra in . Tne average response 

par generation was 0.30 4. 1*60 ssggo in  fhi end 6.3? £ 1.60 eggs



in uftj strain  tmtoh warn found to fea eigaXEicsnb at I 'i and 3ti 
leva ls, irespeettoaly (fa b le  33).

The analysis <sS vsriimo© (Tablo 41) sevenled dlfferaneas 

betwwn generations &ar part record e ®  production ceasieteatli 

In both the strains ontor study. Psiretoa comparison oS gene­

ration mesas using tamoan’ e Multiple Eange Test (Table 42) 

revealed ciqr.ii:ica:5t diiforoiv::<s3 asms geftcretlorso essjepfc te t -  

ween Sg and sg to T,S> aa well as l a  HKh

Thera m s  a spectacular attS eacjdon jump to asSasi agg tnrfisai 

CaMm Sq to Sj generetienss to i»eb  iir j strains, Tt&« inigftt be 

clue to too is c»fiovcr®Rfc3 in  test snvtrontKSit o£ the two nslecfceai 

populations as eoayorefl to- the .preveilinn anvtoonriant to base 

generation* Similar oitasfelma soy also be ojicowitered to  ease! 

oS opistatio  characters o f too geaos eTfieofctog egg production 

(Mohapatra, i960), Marta (1978) amjyltetS tills to  too favourable 

effects  o£ major ganes duriag to© f i r s t  generation o£ aalcatiosv 

and the e+£ecfe o f niaor genes in siitea'iuaae generation. Posi­

tive  response fior part reward egg proauefcioa upto 380 days of 

ago fees been widely reported to lite ratu re  and w ell documented 

(Cowo g£ a l . .  195913* aorcia, 1963* Sows 1973* oswe, 197y,

Cove. 1377* noyganpoel and KrasrsMS, ,1978s syyagaati ot |jX. ,  I960 

MOhspatra, 1980s "lock , lt?80i Rotated, 1986* Oo'.so and Is ir ft t li ,  

lfOO5U 3.jc1.1afe]. and WoyOa, 19S3Q} Venkatraacife, 1932.8 Ayyegari 

at to .,  1983s Barua, 1903s Sol'spatraaSt M «-» 2903s Sfegh and 

ruroar, 19S3s Thiyagafiundaru® g t  a l.  1383? Thiyagasisidarura, 1934s 

ifeott, 1903 and abengs 1584).
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Table 33. Realised gains  par generation fo r  the stra in s

£> 4*
Traits

280 days nuaber (s) 

Age at £tret egg (a)

20 weak iody waigftt (g) 

40 week body Tjajght <g> 

Sgg w e igh t <g)

1*11!

0 .3 0 x 1 *0 0 " ’ 

-4.2S+2.03 

28,46*27.53 

-10*37+26.67

-0.2840,11

Vi?

6.37+1.60*

-4 .4 5 x 2 .7 6

37.28+23.07

-13.80X38.17

-0 .0240.2

fs>  c a le c te d  t r a i t  

* * ,  *» < O.Ctt# * .  P < 0 .05



G E N E R A T I O N  M E A N  

EG G  NUMBER



The results of the -'-reseat study when -verified in eon-* 

junction with the doeamcntect evidences cle«$ariy indicate 

that genetic improvement for egg production io  a alow procoas.

Correlated response to selection.

The least square mans for the unseiechaa traits ere 

shown in tables 36 and 3? and figures 2 and 3, Tho realised 

correlated responses per generation wore calculated an similar 

manner as that of selected tra it i.e , frosn regreaoion of gene­

ration means on generation numbers,

Aoe at firs t egg

Tho least sqpiare means along with standara errors end 

coefficient of variation for age at sexual maturity are prs 

seated in tobleo 36 and 3? and figure 3* The age at sexual 

maturity declined from generation to generation as a correlated 

reaponsa to sclectlcai for egg uumhsr. Tho average response ' 

per generation was found to ba **4,26 j; 2,03 days in r-Jt and 

*•4,45 + 2,76 days in 3£S* (Table 30), Tas average response, 

which was calculated as alrflpie regression coefficients, was 

found to l® statistically non-aigaificant.fr The analysis of 

variance revealed significant cXifforences between generations 

in  both strains (Table 41)* The generation iMans for age at 

firs t  egg also differed significantly from each other os evi­

dent from mincan's multiple range Test, t?mm «£| ( 1759b) ,

h o rris  ( 1363)* Xinnev Ct o i, U9?G>» Osborn© (1070)* Mohapatra

161



u 
UJ

A:---A  IWP
O---O I IaI W

C -4  2S i £ Oi)
( _ 4  4 b  i  a  7$)

Z
O

f -
<
(Y
(11
Z

FIG. 2: CO RRELATED  RESPONSE \H
ACE AT FIRST EGG AND EGG 
WEIGHT





and Ahuja <1371)* cowa at nl. <1973), covo (1374), Poggenpoel 

and Erasmus {1978), Ayyagari al* (1900* 1303), Kolatafi {1980), 

Draii oral Dev <1981), tVriJatraeaiaii (1982). Same (1983) and 

Thiyagagundarum (1984) also iw s  reported decline in ago at 

f i r s t  egg Asa to selection tor part period &gg production ao 

observed in this study*

20-weah bogy wsiafat

The least sguare means fo r 30 waol: body weight along with 

standard errors and coefficient of variation hava been presented 

in  Tables 36» 37* There was gradual iiwreose In body weight as 

the generation of selection advanced, The analysis of variance 

(Tabla 41) showed significant iP<0.01) generation offoots in  

both strains. Generation naana were a i »  significantly d iffe ­

rent feon each other in both the atraiasfSe&le 42). The results 

of this study suggest that selection fot part period egg number 

would resu lt in concomitant increase in  20 woo?: body weight due 

to positive corralatioa between these two tra its* The naan 

20 weak body ueic^sts wsrs 1342 g in 2WH and 1396 g in KJ° In 3̂  

generation compared to 1162 g in IW  and 1164 g in IIS? for bdto 

population, Average response per generation {fabts 33) calcu­

lated frera regression of ganoration means on gonoration number 

was 28.46 + 27.63 g In  TVS aid 37.28 + 25*97 g in EW. Hona of 

those tssgreiaian coefficients sera however significantly d iffe ­

rent from seto.
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A non-significant positive change in 30-week body weight 

concomitant to selection on part record egg pseduction ao 

observed to  th is study was also  reported by Venkatramaioh (1932), 

Awaqorl at a l.  (1983) and Pohanstffa et a l. (1933). Contrary 

to  th is com ct aju ( l9S9a)» Fordslsog e t ^  (1967), Kinney 

et a l . (1970), noggenpcel and Erasmus (1970) and TMyagasmdurun 

(1984) reported non-oignifieeat dealino in  body weight duo to 

selection on part period egg production.

40-waaii body weitjnfc

The least square or/mr.u Ear 40 yjooIc body weight along with 

standard errors aad coefficient o f  variation ars presented in 
Tables 36 ond 37 and Figure 3. The rea lised  racponsoe per 

generation £ »r 40 weoX body weights due to  selection fo r port 

period egg awober wore negative and non-significant in  both the 

strains under study (Table 33). she respective values wore 

-10,37 + 26.6? g  and -13.S0 + 30.19 g to S®J and top strains.

The analysis o f variance revealed highly significant generation 

affects  (Table 41) both in  xras and top strains. Generation 

ranans fo r  40 weak body weight also d iffe red  sign ificantly  from 

each other in  both the strains as evident Sroa Duncan's i5ulfe3plo 

Range Test, w « «  c" i » N

A non-significant decline to 40-wesS body weight as observed 

in tftia study was erco reported tr/ e a r lie r  workers (Cowo ond( 

r a ir fu l l ,  1930| Kolatad, 1980} Brah and Bav» 1931s ftyyagari 

et a l « . 1983* Sarua, 1933 and Thiyagaaundarum, 1934).
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Eq<̂  wnlrhfc

Tra least square Means fo r egg weight along with standard 

errors fend coefficient o£ variation have boon euraaarAzad In 1 

tab les 36, 37» She reelisafi correlated responses per genera*- 

tlon. fo r egg weight. due to selection fo r egg ntsabes- voso -0.20  

j* 0*11 g and ~Q«Q2 *  9.20 Q in  1at and T,i?P strains respectively  

{•Table 38). Itoao afi those regression aoeSfii-iflssnts were CsuaS 

to be s ta t is t ic a lly  sign ificant. Generation effaeta fo r egg 

weight ■sore found bo be significant £ron analysis o f  v&rianca. 

Generation means wore also found to X» olcfnificantly d ifferent  

from each otter cswepfc fo r and s3_, ' Sg sad In nr,:. 

Similar trond was aleo ofeteKved fo r iup «Kee,5fc tlsst; the moan 

of Sq generation was not sign ificantly  d ifferent frorv and 

that o f Sg cswi a4, ooeli.no in egg voigr-t due to selection for  

egg nunbor w-.o effected as egg nurber and ogg wnstgbt era nega­

tive ly  correlated. Dsollna in  egg weight as obaervod in  this  

study duo to selection fo r oert period egg muster was retested  

by Sbplanalp (3.3365, Josroma ££. 11956), Claybor and Robertson

( 1066 ) ,  Craig gt {1969}, <inaey (3.962), ouadaor eg, jjJ., (3.977),

Ayyanari eg a l . (1930, 1983), Hoisted (1900 , SJsr’-ta (1901), 

T'enbaferajnaiah (1982), Mohepatra at ^>i. (1983) , tterua (I383)ancl 

TMyagasmnSarum (1934)»

r-rcd leb ion  o f  d ir e c t  ar>d c o r r e la te d  reaoon o33

Accuracy o f prediction o f reoponw? I s  dependent upon the 

callab le  ootimacoa OS genetic parameters. The pareneter



in

estimates from s ire  caapoaoafes o f varisawa pooled over genera­
tions are guppoecct to 'an more accurate gad re lia b le  than Indi­

vidual generation estimates (Kianey et gi., 1370). Hs«q©

pooled eatim tce  wara u t ilis ed  fo r  prediction o f genetic re__

poaso in  th is study. Ac the selection In the present study was 

based oa Ososme’ s itslast* the formula suggested by Kinney et e l .  

(1970) was usad fo r  prediction o f d irect and correlated res­

ponses*

The predicted and the rea lised  sains for cfco selected and 

correlated t ra it s  are presented in  Table 33. ■.•hero predicted 

gains ora genetic gains, the rea lised  gains arc the realizes 

pnartofcyplc gains. there was no means o£ separating genetic 

ga las froia to ta l phenotypic gains due to -sent c£ a control 

peculation tt.e oos’tpaciaoa between predicted genetic gains with 

rea lised  phenotypic gain i s  toa-sed on the assarnntiofi that environ­

mental deviations cancel out each other over the years and bsnce 

the response cs*lculafcecl £xom regression o f generation means on 

generation numbers ie  an estimate o f rea lised  genetic gains, 

since i t s  v a lid ity  i s  questionable in shcarc durtstion experi- 

nento, th is part o f the thesis may be considered an a  theoretical 

susrcise than setuel happeningo in  selection exp&rit icnto.

The predicted gains fo r egg number were 2.12 eggs in  z ;s  

end 2,40 In  strain  (Sable 33). Tho corsesponSJng phenotypic 

rea lized  rasporaep were 8.30 and &.37 aggs and cere 3.3a and 

2.68 tinao higher than the predicted responses.



The realised aorrelated responses followed a similar trend 

as far as direction is  concerned vlfh predicted genetic corre­

lated responses for a ll the unadopted troito tm&or study 5 

b o t h  s t r a i n s  e s s o e p t  f o r  4 0 -w e o l s  b o d y  w e i g h t  M  t u p  s t r a i n #  

whore lc  was in opposite direction to uh® predicted gains.

Further the realised correlated responses n*era several times 

higher than the predicted values due to oirtllar reasons as 

stated earlier under direct response for the principal tro if # 

fbe egg weight in xin> strain is  the only instance o£ the raa« 

tiaad responses# which was less than the predicted genetic 

response, the close agreement in direction between, ejected  

and realised direct responses in  both the strains under paudy 

was in agreencnt with tbs findings of Ksolatad < 1900)* fcyyagari 

eh g&* <1980* 1983), Garua <1983) and TMyagasundaruin (19345 

in the studies o£ those war&oro# realised responses were also 

nightr than tic predicted even though control population was 

used to separate out the enviranmontai trend.

Realised reoponces, however# wore sxtch smeller than pre­

dicted in the study of Poggenpoel and Erasmus (19735 and 

vanhatrarjaiah (1002),

Bohren at al» (1966} and Kinney and 6nof£aor C196S) ei*p7*«nsed 

the view that predicted correlate:? responses ware llholy to be 

leas accurate than the prediction of direct response itse lf, 

po^genpoel and Erasmus (1970) observed that radioed correlated 

response agreed well with, the predicted in case o£ age at seisual 

maturity but was 13,1? times nighor than the predicted for egg



’Pablo 39. K ea liso a  ana p red ia tea  g a la s  p&s generation  fo r  se le c tad  and unssieefcad 
t r a i t s  i s  the s tra in s

s t ra in

Selected

280 days egg 
production 

(no.)

I*«i r>?p

traits asalizad Prodiatefl
value genetics

Realised

0.30

R ea lized  P red ic ted  Haalig<sO _ 
va lue  gen etic  p red icted  

ga te

2.12 3.92 6.3? 2*49 2.S6

Age a t  f i r s t  
egg (a )

2G~weelfe body 
weight (<g)

40-wco& fc»%  
weight (g )

'Egg 'weight (g>

-4 .2 6

23.46

-10.3?

-0 .2 8

-0 .S 6

2.23

-6 ,9 9

-0 .1 9

7.61

12.76

1,40

1.4?

-4 .4 5

37.20

-13*80

- 0.02

-0 ,91

9.S4

2,28

-0 ,18

4.89

3.79

—6.00

0.11

3? <0 .01 j * ,  •:■>< 0.05



&  2  Ca?>le 40. D rift, variance (6B )» s a ilin g  error measumtaesit <&e ) end tSie re la tiv e

isgerteaic© <6D2/&02> 6 ^  and 6Q2 In tta© ectiraa of selecfcim for
various tra its in the strains

strain

IW N

V a r i a n c e s

V
•6

O

2
0

6.

s a
w « W « M a i

0.60

3U28

0*47

2>3M

»  t a ^ r f m  . « w  * ( « w > i  « t

o .is

0*43

0

■•owwtw  w< HJMJMII. W ■ i»

2 0  w fc  D U  4 0  Wfc S?J ® ?

2 2 * 9 ®

3 2 * 2 3

0.71

4 2 . 6 3

49.37

0 . 0 2 *

0.023

0-36 0.91
e

l o p 6.D

©

0.42

O . S Q

0.22

0.33

20*81

1 6 . 1 3

56.8®

117.94

0.017

0.012

©
0.53 0.67 1.29 0.48 1.42
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Table 41. i^nalyaW o f  variance between, generations w ith in  s tra in

Strain o£ 9?
variance

Kean squares

m m n 20 vie nu 40 vk bo m

r.-.n Between 4 
generation

•£. 4 r
157672.23

ft'k
610-74. 54-

Error 5024 474.25 131,77

x??r> Between 4 
gen eration

6S7G0.51*
& k

60533.58

« ■  « * < * *  m a w  <u* .

E rro r 5373 288.2® 110*33'

10025646.2S 5138944.4

13267.87 21712.39

3f8r
248.95

11.09

9462055.33* 9659426.45* 400.31*

12100.23 48137.85 11.00

**, & <0,31

S
it



Tabic 42. Duncan’s multiple range tost between genorations within strain

Traits Strain
S0 ' i S2 S3 S4

si.gnlfi.canc©

Zgg nunber r.g; 58.34° 74.76° 85,62° 35.73° 33.87*
in 280 days XuP 66.05® 02.67® 84.29° 04.33° 96.73* ** V * J2

Age at first Tem 177.34a 161.30fe 159.33e 165.22* 134.09®
egg ru> 178.07a 154.S3fa 155.14° 151.23d 152.50® A» S1” S2

20-wealE body Ti;:i 1161.96® 1179.??b 1200,86° .1104,69* 1341.02° & h
weight XU!? 1163.47° 1276,36b 1228.03° 1184.91* 1395.68° **

40-veek body XKB 1601,59° 1392.57b 1506.22° 1477.51* 1507.29°
Weight XI® 1601.30° 1432.40b 1644.43° 1407.67* 1584.71° ft V

JSgg weight iu a 51.99° S1.51b 50,94°* 50.63* 31.05° #js : r J4
51.00° 51.70° S2.12b 50.00° 52.17^ ■*frj 2 S0-S2

—a w lir .m H o iM

Horizontal means with ctwraon suporfccrlp* don’t differ significantly 

**, P < 0,01» % 7 < 0.05
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waicjiit at 14 months as a correlated response to selection ft™, 

parts period egg number.

ftgycgeri et a l .  {1989, 19835 compared ttoa proclicted and 

realised  responses in  selected and correlated tra its  from Ilya  

generations of S3S method o f index selection and found that 

predicted and realised genetic gains s/are casrasrativo in  magni­

tude sad direction in moat of tbO tra its  studied.

Barua (1983) reported comparable predicted and realised  

selection responses in selected tra it  < ego nu«£>er) and corre­

lated t ra it s , sim ilarly Wiiyagasundarnm {1984) noticed close  

agreement Sxatwsea raailaed and protliefced direct and carrei atiai 

respesneas both in magnitude and direction.

naaliaod harltabiiifcv

Realised heritabllifcy astirtates for the principal tra it  

provides the most orp irical description o f tbs effectiveness 

of selection, ta the absence o f aea-geiwtie cause of roeen&lonae 

between offspring and parents and natural selection* th© ratio  

of response to selection d iffe ren tia l i s  equal to  the barite- 

b il it y  of the t r a it  (Falconer, 1940). la  oalootion cssjerirtcspts 

involving several generations the realised Soritsability is  

obtained by regressing cumlativ© response ©a cumulated coltv- 

tion. d iffe ren tia l.

Sealiaad iieritatollity ostlnotaa would bo biased tmieaa 
control deviation date ore being used so as to elitainate thi
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ayotesnio changes due to  environmental trends, inbreeding aopre- 
saion ana random drift (Falconer, I960 ). In  fe!« present experi­
ment ttoo inbreeding and genetic d r i f t  were found to  bo unimpor- 

fcoBt. But In absence o f  control stra in#  (steironmentel trend' 
could not, bo elim inated in  fchs present study to  obtain unbiased  

estim ates o£ genetic ga ins, Rill £ 1972b) developed the form ula  

fo r  estim ation o f  realised heriuafeiXity in  fch& absence o£ a 
contro l papu lation  w ith  the assumption th at common environmental 

variance is absent i . e .  0* But the author mentioned that 

whan ^c 27 0, In directional se lection  experiments without a 

control population, the re a liz e d  hsritattility estimate irsme- 

aiatoly besecson lo s s  e f f ic ie n t .

Good agreement between estim ated «nd rao lia od  h e r it a b i-  

l i t t e s  i s  not unem «an in  l it e r a tu re  (Fasting and Mordsbag. 1967s 

Garwood et, &J., 1978* Ayyagarl 2& 1930s VenJcstramaiah,

1902; Caruo, 1963 and Shiyugasundarum, 1904).

In  the present study tho re a lis e d  fc e r it a b lli t ie s  wore 

found to  be 0.76 ±  0.11 In  ton and 0.33 £  0,10 in  IMP s tra in s  

fo r  tho p rin c ip a l t r a i t  under se lection  £7*ahle 4 3 ). fh e  corres­

ponding e a t i»a ta a  from s ir e  cesaponanfc variance pooled over gene­

ra tio n s  were 0.23 + 0.04 in  S3! and 0.26 + 0.0$ in  top s tra in s .

Comparatively h igher re a lis e d  h o r i t a b l l i t y  values as 
compared to  estimated va lues obtained in  the pr&asnt study  

suggest that tho environmental trends had considerable  in fluence  

over the responses re a lis e d  through se lec tio n .



Table 43. Realized harifcability along with standard error 
for egg nur&er in TW” and It 7? strains

Strain a e a l t z e d  'li2+ s s  iMllg  1972b)

213? 0.76 + Coll

0 .5 3  t  0 .10



The performances o f  tooth. the etjreins (3»R? and SIS’) fo r  

var io u s  econcsnic t r a i t s  wore cesspared by u sing  o n e ly s is  o f  

varian ce  in  each generation  t o  assess  th e  in te rs t ra in  

t io n .

Che l e a s t  square BK'ens a long with. standard e r ro rs  and 

c o e ff ic ie n t  o f  v a r ia t io n s  f o r  each s t ra in  ana generation  sire 

presented in  ta b le s  35, 3?. The an a ly s is  o f  variances between 

s t ra in s  in  each gen e ra t io n / tra it  are shown in C oble 44,

Sag number

Clie le a s t  square means fo r  egg  number uoto 280 days e£ age  

were 53,34 £  0 .75 , 74,76 + 0 .57 , ©5,62 4_ 0 .85 , ©6.73 ±  0.47 and 

33.37 *  0.49 f o r  Stif snfi 65.35 4  0*77, 83.67 + 0 .3 9 , ©4.29 4  0.4i 

84 .OS +  0.47 and 96,76 + 0.43 f o r  SW? s tra in s  in  3g, S j ,  ©2,S 3 

and generation© ro sp so t iv a iy  (T a b le s  36, 37 ), The reejxaofeiv© 

c o e ff ic ie n ts  o f  v a r ia t io n  wore 31,11, 27,77, 35.59, 19.29 and

19.09 porcentagaa in  I W  and 24 .10, 21.59, 21*24, 19.00 and l6.3< 

percentages l a  i m p  s tra in  during SQ , s^*. a2, and s4 genera­

t io n s  re sp e c t iv e ly . The c .v .a  between a tta in s  in  each genera­

t io n  were f a i r l y  s im ila r  except SQ and s2 o f IW0 wM.cn were 

Mc-hor than the IMP,

The mean comparison in  each generation  through on a iys ia  

o f  variance  revea led  h igh ly  s ig n if ic a n t  fJ»< 0 .01 ) d iffe re n c e s  

between s tm in e  raJ  and i n p , in  a l l  the generations ooacqpt in
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i ganoratioa whsre no s iy n ifle an * d iffssoneo ecwl<a taa observed.

The least scjaas© means for ag© at first egg were 17?. 34 + 
0.74, 161.SO £ 0.25, 159.33 + 0.3Q, 165.22 £ 0.34 and 154.00 £ 

0.38 days for &rn and 178.07 £ 0.70. 134.60 £ 0.32. 156.14 £ 

0.27, 161.23 £ 0.34 and 152.50 £ 0.27 day® for Si® strain in1 
5q] S,» SgS a3 and generations respectively, The rshpeetivs 
eocsfictoat of variation estimates wars jo.oa*. S.54, 6.74. 7*32. 
and 6,61 for XS3 and 0.19, 6.20. 6.52, 7.S1 and 6.52 for 
ptmln in 3 ,̂ S ,̂ 3 ,̂ and 5., generations. Tha raagnitado 

of .coafficient of variations in each generation oinilar in 

both the strains, The analysis of variance indicated highly 

signifla&at diCferonoes between the strains 3T»© and I#® in ail 
generations ereepfc in .5̂  gaaerstAon, where no significant diffa- 

ssaito could 3ao noticed.

20 — bady^aicsht

Dhe mean 23 woeh body weights in  grameos ware 1151.96 £

S.36, 1179.77 £ 3.37, 12CW.88 x 2.54, 1104.69 £ 3.60 aa«
1241,82 £ 2,97 for 1U3 <3«d 1163.47 £ S.6S, 1276.5$ £ 4.01.
1223.03 £  2.64, 1184.SI £  2.93 and 1395.68 £  3.13 fo r  1*S> 

stra in  in  sQ, s,. « 2 » $3 and 3̂  generations respective ly , Th© 

c o e ff ic ie n t  o f  varia tion  ranged from 7,61 to  11*60 in  T-m and

8.03 to  10.05 in  txp a tta in  in  various generations, which wera 

f a i r ly  c lo se  in  magnitude in  both populations mS&s  study. The 

ana lysis o f  Variance ind icated  highly s ig n ific a n t  stra in
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diE feraaces in a l l  generations ajsaept in  SQ generation. The 

iwfm 20-week body viaighfcs -ms®, found to  bo consistently  higher 

f a r  i'*?p than the s tra in  1®J,

40 Iwsok body weight

The le a s t  sgaere noons o£ 40 week tody weighh were 

1601.S9 4  7*31« 1392.37 4  3.70* 1506.22 *  4.31, 1477.01 + 4.28 

and 1007.29 4  3.S9 g  fo r  i><li and 1631.30 4  9.35, 1432.48 4  3.22, 

1644.43 4  8 .75, 1467.67 4  4.00 ana 1584.71 4  3*93 g  Cor r>9 

s tra in  in  SQ, S j«  s^ , s3  and generations re spective ly , The 

c o e ff ic ie n t  o f varia tion  estimate® ranged frcn  8.76 to  11.03 in  

xsil and 9.24 to  19,85 in  »*?  stra in * Th© raean eorcarison  

through analysis o f  variance revealed  h igniy  sitjaifiieanfc d i f fe ­

rences between s tra in s  and Iff? in  a ll. generations except 

in  Sg. The 40 was& body weight a£ the X &• wan higher than the 

s tra in  XKW in  a l l  the generations o f th is  cUtdy.

Sgftl weight

The le a s t  sguare jaoaas fo r  agg weight were S t .99 4  0 .15,

51,01 4  0 .09, 00,94 4  0.11* 50.63 4  0,08 and S1.05 4  0,08 Cor 

IWH «<3 S I .80 4  0 .16, S I .70 4  0.11, 52.12 4  0 ,10, 53,80 4  0.08  

and 32.17 + 0.09 fo r  7.ur> ©train® in  JQ, 3^, S„, s3 and gene­

rations re spective ly , T m  c o e ff ic ien t  o f  V a rie tie s  in  d iffe re n t  

'ra t ion s  ranged from 5.S4 to  7,71 in  rwjs and 5.64 to  7.2? in  

Zap and ware s im ilar i a  magnitude in  both the stra in s .

The re su lts  o f analysis o£ variance (Table  44> indicated1



T-ablO 44* Aft&lysis of variance bafcscesn sfceaius witlite geaerat&ou

Genera­ Source of sr
fiean squares

tion vartai-icas C» ASS 20 vfc 40 wit m

% Between 1 14681.99'-’" 3 31.62m 543.15® 15&3284.dT a.sa*55
strain
Error 10X0 237.9S 374.41 15247.0S 33344.03 11.80

\D*j Befcweoa 1 33723,32** 23620,80““ 5049393,37'* 850303.5?* 10.46*®£ strain
Error 2230 3SS.18 84.65 14844.CS 20Q34.63 £ Ji « A0

&2 00CMTss 1 1187,25 '5 7045.76*“ 494740.57'** 12820348.73* 93 i*55
strain
Error ssao 613.43 109.18 9054.71 06752.49 14*89

5, 3ctweon 1 2200.33** 9980.13*f 4137234.18** 66363.79513 tO.Sff*6W strain
Error 2370 281,25 146.54 13780,45 23340.61 a,o7

%. ootweon j. S732.SS** mi.52*'- 1963904.74 ’* 4QB7&31.92** 049.23**4* strain
error 2706 285,91 101.42 12604.31 19443.15 9.81

lOr4a»4̂.4K0

'**, P < 0.01; *. P< Q.GS

4$
<.*



Table 43. Standardized rea lised  response and correlated responses 
( in  s .0 . un its’) per generation in  »B? and I»P  over Sour 
generations o f solocticsn fo r  egg masher

stra in
T ra its  — — —-.— ——    -----------— — —

Bih x . : p

Egg nuribcr in 280 days 0,39 0.37

age a t l i r s t  egg (d> -0.34 -0.30

20 wee’s tooiy m igh t <g) 0.24 0.34

40 vecfc body sjoipht (g ) -0.07 -0 .07

Egg weight (g ) -0,08 -0.Q1



that the moan egg weights of xwp strain wore higher than strain 

ill a ll the generations ejaasgst in fees© generation* Sut the 

difference between two was significant only in end 8^ gm@~ 

rations l>ut not in ^  and S3 generations*

The standardised rea lised  gains per generation (Table 45) 

in  selected and nnselected t ra it s  dte to selection fo r  egg 

nuf&bar Indicated that Sfi? was re la tive ly  nor© sensitive to 103 

jTsathod o f selection  than iwp stra in  fo r  improving egg mjssbmr 

and rodticiag egg weight* Selection was however m r© e ffec tive  

In  nm  stra in  fo r  reducing age at f i r s t  egg and iat^roving 

'tssj.1 w ee*?  b o d y  w e i g h t *  lewover f o r  4 0  w e e ls  b o d y  w e i g h t  M  m o e h o d  

ofjj se lection  was equally e ffe c t iv e  in  both strains*

The interstrain variation as observed in this study 

l ^ 't w e e n  x m  and VRP strains for s e v e r a l  s e l e c t e d  a n d  ■ u n s n le o to Q  

trkita xt&r© in agreement with the earlier reports of Poulosd 

(ip73>» <Jha <1975), Tripathy <13?5).

135





s t n z i m t

The investigation reported In  this fchoeis was ua&eatak^ 

with the following objectiws.

1. To evaluate the ixsqponsa fron foot generations of iss method 

i£ index selection for egg production upto 2Q0 days of age*

a* “a measure the associated changes in fcha unselaotad but

c o r r e l a t e d  t r a i t s  d a ©  t o  s e l e c t i o n  f o r  p a r t  r e c o r d  e g g  p r o ­

d u c t i o n ,

3-, fco estimate the genetic and phenotypic parameters for

selected and uneeXeated traits in the populations under study*

4. To measure the time trend, in genetic parameters sucn as bsri- 

tability* genetic and phenotypic correlations* and

S* To measure the interstrain variation for some of the econo­

mic traits*

In order co acMov© these objectives* data Collected over

a period of five generations including has® generation* on two 

single comb white Leghorn flocks maintained under M l India 

Co-ordinated Research Project on Poultry Breeding, Kerala hgri-
i

cultural University* Kamuthy* Trlehur were utilised*

The chi-alss hatched fm® those two populations during

197&-S0 hatch year constituted the foundation stock <baso
I

generation) for this investigation. They were subjected to 

four generations of 2bS index method of selection for egg number 

upto 280 days of ago, where weighted combination of individual
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production* sir© and dor. family averages %mm considered for 

sdtocfcicn of pullets and sire* dcm family averages only for 

seieotion of cocteraln.

Uniform standard maasgeo^ntal or actions were followed 

throughout the experisental period*

mo traits reasurod in each strain wore egg production as 

number of eggs upto 2$0 day© of age* ago at firs t egg in days* 

bodv weight at 20 and 40**tigeftt& of ago to the neatest 10 g accu­

racy and average egg weight in gremmoa of the eggs laid between. 

3@t4D weeb of ago# ‘me offcetiye number of male and femals 

breeders per generation wore 40 and 228*4 in  list and 39 #8 and 

23^.2 in of rain respectively* She average number of pullets

with coscploto records were 1185*8 for Tffl and 1078*6 for 

jxsr goaeratior# $ha effective population aise averaged over 

the generation© were 138*82 in xsa? and 135*33 in X»P strains*

Tbo coefficient of Inbreeding incroaam fcy two per cent 

in I bath populations over four gonorations of selection* mf'e, 

however* would 3sa tlie upper limit s t o  fstn and balf-Qlb 

matlnga were in fca itlm a lly  avoided,

>o progenies were @̂a$&afccid in aora than one liatch in 

eabh generation and most of tJm trait© showed significant batch
i

effects* a ll the data wore corrected for Xvstofo effects boforo 

analysis by fittin g  least g$u$&c constants*
ffe rltsM lity  for each of tha tra its  and genetic# phono-* 

typic end environmental carrolations among them were estimated 

in it ia lly  intra»gea^,at.loiHStrain basis following variance
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oiks covarisatee Qâ iposiMit analysis and then peeled over g&nora­
t i o n s  % & t h l n  s t r a i n  t o  p r o v i d e  m e a n  e s t i m a t e s .  p o o l i n g  w a s  

doAo as p e r  th e  method e f f e c t e d  by c & fid ld  .̂ 1,* < imb) .

The pooled h e r ltah ility  values £rm  ©ire# dam and s ire  ( 

P i u s  tlnm  g a 3 r t a e n t s  e £  v a r i a n c e  w e r e  8 * 2 3 *  0 * 2 3  a n d  0 * 1 8  f o r  

e g g  number* 8*22* 0*21 and 0*25 f o r  age  a t  f i r s t  e g g ,  0 *35 ,

0*32 and 0*37 fo r 20 weeh body weight, 0*42* 0*34 m d  0*40 for
i

4Cil!,vr©@3s b o d y  w e ig h t .*  0 * 4 6 ,  0 *4 .4  a n d  0 * 8 1  f o r  e g g  w e i g h t  i n  S T !  

s t r a i n *  T b s  r e s p e c t i v e  v a l u e s  i n  SH*> s t r a i n  w e r e  0 * 2 6 ,  0 . 1 4  

at»w v/*25 f o r  e g g  n cn tscs ? , 0 * 3 4 *  0 * 2 4  a n d  0 * 2 7  f o r  a g e  a t  f i r s t  

e g g *  0 .6 4 *  0 * 3 3  m id  Q M  f o r  20«w e & &  b o d y  w e i g h t *  0 * 2 4 ,  0 * 4 8  

a n d  0 * 3 8  f o r  &Q-*mo\ b c d y  w e i g h t ,  0 * ? i> ,  0 .5 5  a n d  Q . 3 1  f o r  e g g  

w e & g n c *  I n  r w t  s t r a i n *  s e 2> l i n f e d  e f f e c t s  a p p e a r e d  t o  b o
2c WK e9au»*3tltIn̂ ortant in tea inheritance of egg nonbar, ̂ boely weight̂ and 

and c t  f i r s t  ogg* M a te r ia l oS fa c t s  w ore  m m  t o  Be in vo lved )
H0UK. boAy

in 1 the inheritance o£ * weight* 40-weelc body weight was the 

onlv t r a i t  in  XWil f o r  which se^ iio ^ ed  oCfoetn appeared to Sse 

important*

The pooled genetic c o r re la t io n  ££ost s ire *  0am, atro pine 

dam oomposents and phenotypic cors.elation respectively wore 
•*0*57* -0 -2 2 * -0*35 and -0 *14  between egg  nuttfcer and e gg  w e igh t*  

-0 .3 7 *  -0 *8 2 * -0 *02  arfi -0 *5 1  between e g g  ncurtosar mid age  a t  

f i r s t  o g g ; 0 *25 . 0*57* 0 .38  end 0 .25  kmmmm  e g g  n t m b a r  e n d  

2CM*coh body w e igh t* -0 *5 1 * 0 .06* -0 .0 7  and 0*04 between e g g  

n u m b e r  and IQ-woofo b o %  w e igh ts  -0 *41 * -0 *5 5 , -0 ,3 0  and -0 .2 5



189

between age m  f i r s t  and 2CM*aofe body weight f 0*53* -0.^3*
0 * i9  end Q#02 between age a t  f i r s t  egg  m &  40 week ^  weight?

0*39, 0*02* 0*11 and 0*03 between age a t  f i r s t  egg  and egg 
0.33

u a igh tf 0*32* 0 .Strand 0*23 between ao-weok b id r  w e igh t and 

egg  weight? 0*54, 0 *52 , 0 .49 end 0*24 between 40 week body 

w e igh t and egg T/eic#itj 0*78, 0*77# 0*75 and 0#4P between 2C-*«»«>& 

and 40-week body w e igh ts  i n  X'W s tra in *  The ires^activo  va lu es  

In  27p> s tra in  wore -0 .2 8 , -0 *59 , -0*28 and -0 .2 3  batwoen egg 

number and agg weight? -0 ,7 4 , -0 *91 , -0 *70  and -0 .48  between 

egg  number and age a t i l r ^ t  egg? 0 *30 , 0 *22 , 0.52 arid 0 ,22 bet­

ween egg  number and 20-^eok body weights 0*15, -0 *03 , 0#C6 ajad 

-Q»01 oetwoon egg  number and 4G~week aa3y v-eightS -0 *40 , -8 *23 , 

-8 *46  and -0*32 between age an ittra t egg  and 2CMtneI: footly weight?

0 * 0 9 ,  - 0, 22 ,  0 * 3 7  a n d  O . O O l  b e tw e e n  a g o  a t  f i r e b  e g o  e n d  4 0 -w e a k  

body weighr? -0 *04 , 0 «0 4 , -0 .04  and 0*04 between age a t  f i r s t  

egg  and egg  weights 0*41* 0*S4, 0*30 and 9*20 between 20 week 

oo4y w e igh t and egg w e igh ff 0 *46 , 0 ,3 2 , 0* 33  and 0 , ®  between 

40 week body t'tsight and ©gg weights 8*87, 0*70 , 0*03 end 3*52 

betrveon 20 week and 40 week body weights,

The tim e tren d  o£ th e kor ltab il& fcy  estim ates  from the s i r e  

component £or egg  production  wan p o s it iv e  f o r  H"? whereas i t  

wa$ n eg a tiv e  £or xt’P s tra in *  mwesver, revere©  tren d s  were 

observed frews the dura component*

s im i la r ly  the r a te  o f  change in  gene t i t  c o r r e la t io n s  Cron 

s i r e  component between d i f  Cerent t r a i t s  re vea led  p o s i t iv e  tread
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£or V*m oxoapL feetmxm ego nunber ~ age a t  £ t o b  i&gg whereas 

negative trends m m  observed fo r  T»£» shrcdsu Bat tress da« 

««rponoftt Sts? £hcH$d negative  trends in  gen etic  c o rre la t io n s

eoteept. f o r  egg nur&ear -  40 weak body w eight tfacro&a 2*fl> © tra in
i

In d ica ted  p o s it iv e  trends  ercopt f o r  egg  nur&or ~  ago a t  C iro t  

egg and egg nursfcesr «  20 week body weight* The phenotypic 

co rre la tion s  followed oimlXor trend as that oC ^onetlc corre­

la tion  iron s ire  component cvsoc^c in  f t 5 between cog mciacr ~ 

©30 a t  f i r s t  e g j and In  xtK* be^wuen egg mnbot -  20 "Took oody 

t?eight* Hooc o f  those r o < ^ c s i o i  v a lu es  $era sta tic  o ie c l iy  

s ign ifican t* Tho reau its  ind im tcd  that the e m e t ic  poranotor 

oatim atos d id  not show m f  s ig n if ic a n t  chm ge d^e to  io t r  

gm eratlonn o£ se lection  in  both the pop&lsfelonc under otady,

i
Tno s e le c t io n  in te n s ity  averaged over generations were 

G*S0 0 -0 . end 0*70 £»«*?. to r  egg  naftber* -0 *41  C.tj, and ~ 0 ,*7  3,2 

to r a"© a t  f i r s t  egy* 0 *3 i b*P* and 0,33 8 ,a ,  fo r  30 rock  body 

weignfc, **0.002 C.O* sad 0*080 S#h* Cor 40 week Jody ucignfe* 

-0 *06 o ,ii, ©nd -0 ,0 2  S «p* f o r  egg  w eight in  X8$r and X acrain s  

re sp ect ive ly *  Cqrrparison o f  flic  e ffse fc ivc  ami £s^*acted so lo c *  

t lo n  d i f f e r e n t ia l s  revea led  th at xiatura& se le c t io n  was unimpor­

tant fo r  egg ntanfceor* ago a t  f i r s t  egg* 20 week body m ig h t  Cor 

tfc© two © tra in s  tmder study* However* f o r  40-weck body s/eighi 

and egg weight natu ra l s e le c t io n  was operating  aga in st a r t i f i ­

c i a l  se le c t io n *  f o r  s t ra in  suit last only fo r  ogg w a i^ it  in  case  

o i  stra in  Xkp,
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least sguar© nean© fo r egg number w&m  S8*34* 74.fd* 

8S*S2» 86*73 and 9337 for 288 and 66.05, 82*67, 34.39* 04-8** 

and 96.76 f o r  s t r a in s  in  6^, B ^  3^ and 3^ gen eration s

EBSpeotlvoly. The realised phenotypic response per generative 

obta in ed  from re g re ss io n  o f  generation  means on gen eration  

numbers w ere  S .30 + X.60 eggs in  3K» and s .3 7  +  1 ,0 0  egg© in  

It5?!? s t r a in s .  Bath tb© re g re ss io n  coeCfleXent© were s i g n i f i -  

QmtXf  different Stem sera, Tte average correlated tospans© 

p e r gen era tion  f o r  ago a t  l i r s t  e g g , 20 and 40 week. body 

weights and nog w eight du© to  s e le c t io n  f o r  p a rt  p e riod  egg  

number were -4 .2 6  4 , 28.46 g ,  f&0*3$ g* *n ,2B  g  in  PT4 s t r a in  

and -4 .4 S  d , 37.28 tj, *-13.80 g *  -0 .Q 2  g in  1^9- s t r a in ,

although s im i la r  in  d ire c t io n *  the. p red ic ted  response f o r  

egg number f e l l  sh o rt  o f  the r e a li s e d  response end t h is  was 

consistent in both the populations tarter study. Realised gains 

for ©gg number ware found to foa 3*9& mid 2*49 tir«os higher tlrnn 

the p red ic ted  responses in  r iT  and i w  s t ra in  re s p e c t iv e ly ,  The 

r e a l i s e d  ga ins in  un se lec tsd  t r a it ©  agreed  w e l l  w ith  the pre­

d ic te d  responses in  d ire c t io n  t o t  not I n  nagnitude* except f o r  

4D week, body weighs, o f  Tap s t r a in  which v&a in  o p p o s ite  d ire c ­

t io n .  For @11 t r a i t s  the r e a li s e d  ga in s  were found t o  to  h igher  

than the p red icted  ga in s  osacopfe egg  w eight © f tfe?? s t r a in  which 

wan leas than the predicted responses.

The r e a li s e d  t o r i t a b i l i t y  © o t im to s  f o r  egg number were

0.76 £  o . l i  in  xroi and 0*33 +  0*10 i n  rrfp s t r a in s , Then©



D ifferences ^ i g  highly oign i Eioanfc b©fcw$©s ib a  two stra in s  

fo e  «d i  tfco t r a it s  u tils ' study in  a l l  tha generations ®?«3ept 

fe e  ©gg number* fo r  $ga at f i r s t  egg and 20 week body 

wo&Jhft* s3 got 4r3 weak body weight end 3^* 5^ and S?3 fe r  ogg 

weight.

Tho re su lts  o f the presented etudy ossa bo sus m ris& d  in  

the fo llow ing rwrmer«

a) t'he genotie pcxsnoters like aorltabilltios * gone tic  and 

phenotypic co rre la tion  «£fti£rta& were cm sfetont with fcio 

several e a r l ie r  reports*

b )  * The  M r i t a f e U i e f e 9* g c m tlQ  m&  p k e o o & y p i e  c o r r e l a t i o n s  d i d
i

n o t  s h o w  s a y  a l g r d f i e a n t  t i m e  t r e n d  d u a  t o  f e a r  g e n e r a t i o n s  

o£ coiecfcion fo r  p art record egg m sifer.

e )  th& re a lised  phenotypic gains generation duo to  W S

method o£ tra&esc se lection  fo r  eyg out^bor in  both the stra in s

were s ta t is t ic a l ly  e i in lf ic a n t*

d) Ih a  re a lis e d  phenotypic responses par generation in  unsa lec - 

te& t r a i t s  due to  se lection  f e r  part period  egg number %/&e& 
i s  t h e  d e $ i r ^ 5l e  d i r c s c t i c n  i n  b o t h  s t r a i n s  b u t  n o n e  o f  t h o s e  

c a r r o i s t e d  r e s p o n s e s  w e r e  atau isv ica lly  s ign ifican t .

c )  f?b© re a lised  d irect end corrutlated rouponfes in  both stra in s  

w a r ©  i n  a g r e e m e n t  w i t h  t h e  p r e d i c t e d  v a l u e s  i n  d i r e c t i o n  b u t  
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A 3 1  I n d i a  C o - o r d i n a t e d  R o s a  * sx n  • 'r o jo c x  o n  P o u l t r y  3 -e C O -  

m e t  f o r  c g c i I - s e a t e d  ox K o r & l a  A g r i c u l t u r a l  s & i i v ® p s i v y s r ^ i a n t n y ,  

T r i c h o r  I s  r - r d .n t o i .a i n g  t o ©  o v r o i t i Q  o f  t*hifco L e g h o r n  ? d e n  a r e

s u b  j e e t e d  t o  s e l e c t i o n  f o r  h i g h  &jg  o r c d i x c t i on c i n c o  *070 .  r i o

a r l i c r i c u  o f  o e le c j t t  a n  h a s  b o o r  £33 r  o th n C I o £ in c t e h  s e l e c t i o n

n y  c m i h i o a n g  t h e  i n d o r  \ a t io ix  o n  s i r a  e n d  d a m  f a n H y  a v c r a ^ a s

w i t h  t h e  i n d i v i d u a l  ®s ^ r f o m a A C Q j *  S ee  e g g  ^ u m b o r u p t o  p a o  c tc ^ o

The resent investigation was planned vich * Ik foilau ing  

o b j e c t i v e s , ,

" T o  e v a l u a t e  t h e  r e a o o n c o  o i  r n t r a p o p u i a t i o n  s e l e c t i o n  

f o r  p a r t  p e e l e d  o j g  p m  A c t i o n .

- T o  e s t i m a t e  t h e  g e n o t y p i c  e n d  p h e n o t y p i c  ^ a r a m o t o r a  f o r  

clXCCerent t r a it s f

- T c  e v a l u a t e  t o e  c o r r e la te d  r e s p o n s e s  i n  u n so iec tod  t r a i t s .

- T o  n o t o u r ©  t h e  t i n e  t r e n d  i n  g e n e t i c  p & r a m t a r s .

-T o  m esotre ta g  I n ie r o t t c in  va r io fc ion  f o r  ssno 7 eo n cU c  

t r a i t s *

To a c id o v e  th ese  o b je c t iv e s  d a ta  c o l le c t e d  o v e r  a •’ ■eriod 

o r  C i v o  g e n e r a t i o n s »  i n c l u d i n g  m s c  g e n e r a t i © ’** o n  t h e  o i q a s r i -  

n c n t  a l  p o p u l a t i o n s  **or© u t i l i s e d *



f'nic'ks h a te  tea  a i r in y  i s s u e s  hate  uncj y e a r  o. each  

s t r a in  e a n r t lt a t c r t  th e  fo u n d a t io n  c tcck  (u ^ ) *  T h o re a tto r  

b o th  s t r a in s  w ore su b je c te d  t o  £oar gmcurats.cn© o f  so lo c t ro n *

S tm c ia r l ru n sg -n c ’sycai p r a c t ic e s  c e r e  *o Ilo «a<?  uc„i 3o rn ly  

t i ifo a tu o u t  th e  e x p e r im en ta l ^ r i o d *

The t r a i t -  r c a s e r c  l xm to erg- ©tinner u p ta  220 days  u£

<^P), rgo at f i r s t  egg in  clays ( ' i l > ? sody coiynt in  qcntrra© 

a t  20 and 10 vce ’ i© o f  age (20 cJh-^3 ok go ) and cr© c oSgnt ( c> 

in  grea&ioo a t  3 3-40 ■v cods o f  am *

~'be o v e ru se  v f  " e s r lv o  tu ^ tw r  ^2 * a l e  b re ed e r© *  fe~cl<2  

sraodoac m l  ^rc^onies vdth e m p i r e  rocorel© were 40* 230*4 and 

Ilt>5,0 in f P  and m ,8, 232*^ and 1076,6 In  to? stra-Ms* m  

motive* ly* over generations *

7 ae e £ fo c ta v o  >o ^ a la tin .i n is c  o v e r  cm ozratlons uoro  

136,62 in  I 'M  ono 135,33 i n  T P  e t r c ln s ,  The c o e f f i c i e n t  o£ 

xnoracvlti»3 in c re a s e d  in  t  *o ^ o r  c e n t  is* t e t r i  p o r v ia t to n s  oven* 

f o u r  y o n a ra t io n s  oC © e le c t io n  'un lah  w ou ld  s c  th e  c o p e r  U n i t  

duo co In t e n t io n a l  avo id an ce  o f  s i b  pafclnos-*

° in o o  hatch  o f  '-o r e  r i g n i f i c o n t  t o r  fio^t enc 

t r t i t r >  d a ta  worn c o r r e c t e d  f a r  h a tch  a f f e c t s  V ’d o g e  m e l y s i s  

b> fL t x in g  le a n t  sy u a re  c o n s ta n ts .

? to  he r^ ta h ii i^  i  o f  c an s  t r .J 'c  and c o r  " 'e le t io n s  b a tm e n  

t r a i t s  w ere  e s t i  e f e d  i n i t i a l  i y  in t^ a  genera©  t m  -  s t r a in  s a s in  

fo l lo w in g  vari. 'o q c  and c o v a r ia n c e  c ^ s o m t  a n a l v a ts  and th en
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*£h© beriteb ilifcy  estimates o f  various t r a it s  obtained in  

th is  study were consistent with severa l e a r l ie r  reports* 3 q s -  

linked e ffe c ts  appeared to  be important in  the inheritance o f
20W*

SE>,^B.f,Ewand i\3H in  W P  stra in  whereas maternal e f fe c ts  were
4oWK

important fer^sy* But se^ lin k ed  e f fe c ts  fo r  40 week 3tt 

appeared to  be important in  Z W *

i*h© genetic and phenotypic co rre lations o f the present 

study were c lose  to  severa l e a r lie r  reports both in  d irection  

and magnitude*

fho genetic parameter estimates did  not chew any s lg n l f i -  

cant time trends due to fou r generations o f  se lection  in  both  

populations. The rea lised  phenotypic response per generation  

obtained from regression o f generation means on generation  

number were 8.30 %  1*60 eggs in  t m  and S*37 + 1.60 eggs in  

XWP stra in s* which were s ig n ific a n t ly  d if fe re n t  from sere.

The correlated  responses per generation fo r  A$n, 20 wk gti* 

40 %tfk SM and sw due to  selection  fo r  part period egg number 

were -4 .26 d* 28*46 g » -10*32 o , - 0 * 2 8  g  in  3RW and -4 .4$  d, 

37*38 **13*80 g* -0*02 q  i n  XWP strains* respective ly .

Th© re a lised  gains in  selected and i«is®lectad t r a i t s  

agreed w e ll with the predicted responses in  d irection  but not 

in  magnitude* except 40 wk © f in  iwp which was in  opposite  

direction* For a l l  the t r a i t s  the re a lis e d  gains were found

pooled over generations w ith in  s tra in  to  p rovid e m m  estim ates.
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