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SUMMARY

Data on egg number from time of first lay to 71 week of age were obtained from samples
of single comb white leghorn breeder and brown layer breeder populations which were rai-
sed at manni breeding Co. These data were used to estimate the heritabilities of age at se-
xual maturity, early egg number, residual egg number and annual egg number. Also, the ge-
netic correlation coefficients between these traits were estimated and selection efficiencies
of each segment in early part record were estimated by use of the heirtabilities and geneitc
correlations.

The estimated heritabilities and standard errors in two lines(W and B) were 0.30+ 0.07
and 0.33+ 0.08 at early records, 0.19+ 0.06 and 0.18+ 0.05 at residual records and 0.37+ 0.09
and 049+ 0.10 at time of first lay. Those at annual records were 0.24+ 0.06 equally.

The estimated correlation coefficients and standard errors between early record and an-
nual record were 0.76+ 0.08 and 0.77+ 0.07. Those between early record and residual record
were 0.464 0.15 and 0.39+ 0.16 respectively. At improving annual egg production per year,
selection based on early part record(SM to 40 week of age) would be 69% more efficient
than on annual record in line W and 80% more efficient than on annual record in line B.
But, if it were considered that egg weight decreased due to sexual maturity and cost for
data collection, use of selected segment from 35~40week of age in line W and from 31~40
week of age in line B would be desired in spite of a.small loss in relative selection efficie-
ncy. The generation interval would not be shortened.
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Table 1. Number of sires, dams and progeny of

line W and B
Line Sires Dams Progeny
W 39 252 1,191
B 43 268 1,408
Total 82 520 -2,599
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REA=( hpxrgps ) /(hep X 1geps )

RER=( hpXrgpr)/ Chep X tgepr)

REY=( KxhpX rgpy ) / hy

3714

REA =The relative efficiency based on com-
plete part record for imporving annual
egg production

RER =The relative efficiency based on com-
plete part record for improving residu-
al egg production ,

REY =The relative efficiency per year based
on annual record for improving annual
egg production

h =The square root of the heritability

k =ratio of the time unit required per.gene-

ration

rgpa =Genetic correlation between part record
and annual record

r gcpa =Genetic correlation between complete
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part record and annual record
rgcpr =Genetic correlation between complete
part record and annual record
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Table 2, General performance of economic traits
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W. Line B- Line

Mean Standard Coefficient Mean Standard Coefficient

deviation of variation deviation of variation
SM 150.5 9.78 6.50 159.1 8.51 5.35
E 112.8 14.04 12.45 106.3 12.23 11.51
R 159.1 28.51 17.92 166.1 24.20 14.57
A 271.9 35.24 12.96 272.5 30.03 11.02
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SBAFo & Wk BREES & BEI AMH
Hsb EREEe] g Table 3o @RS g ch
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Table 3. Heritability and standard error of heritability estimated from sire, dam and combind

variance components

W. Line B- Line
h% h% 1'Ies +D th h%) ﬁS¢D
E .28 £ .11 .31 + .11 .30 £ .07 .53 £ .15 .13 + .08 .33 £ .08
R A1+ .07 .28 £ .11 .19 & .06 .20 + .08 .16 = .09 .18 £ .05
A .14 = .08 .35 £ .12 .24 + .06 .31 + .10 .16 £ .09 .24 = .06
SM .58 + .18 .40 + .11 .49 + .10 .61 & .16 .14 + .08 .37 £ .09

o] &3 HEEs BoBERS ki #EELc
A Jebdcl, EMEIRm Ml HEEE WhR
#tol 0.28 £0.11 ~0.31 £ 0.11¢]5 BX#
] 0.13 £0.08~0.53 £0.152 WxR#xct B
Rl A o =4 #eEs doh SmESRN Y
HEEfEE WARHAA 0.11 +0.07 ~0.18+0.11
olglm BX#fkoll4 0.16 £ 0.09 ~ 0.20 + 0.08
o2 F R =¥ vlxd #EEd: vk g
gl M3 #EEE WHRKAA 0.14 = 0.08~
0.35 £ 0.12¢]30w BX%#HNA 0.16 £ 0.09 ~
0.31 + 0.10 02 #Eso] % Hfk =F v
#HEEEs L9tk 2807 ESR N e
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%k S w3k ( Lerner &, 1948 ; King

&, 1954 ; Oliver &, 1957 ; Jerome &, 1956
; Bohren &, 1970 ; Poggenpoel &, 1978 ;Ay-
yagari &, 1980 ; Gowe &, 1984 )
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( VanVleck %, 1964 ; Bohren%, 1970 ; R%&,
1982 ).

Table 4. Estimates of genetic correlation coefficients and standard error from sire and dam

variance and covariance components

W- Line B- Line
E R A SM E R A SM
E .23 +£.32 713+ .15 -.80+ .09 .44 + |19 .81 + .07 -.90 + .04

R .61 + .17
A .82+ .08 .95 .02
SM  -.75%.10 -.19+.23 -.41 + .18

.83 £.13 -.01 £.31
-.46 + .23

.33+ .36
.65+ .23 .93+ .05
-.50 .31 .12+ .39 -.09+ .39

.88+ .06 -.27+ .21
-.65 % .12

Estimates from sire variance components are above the diagonal and from dam variance

components are below the diagonal.

Table 5. Estimates of genetic correlation coefficients and standard error from combined variance

and covariance components

W- Line B- Line
R A R A SM
E .46 = .15 7 .07 -.77 + .06 .39+ .16 .76 1 .08 -.82+ .05
R .92 + .03 =11 4 .17 .89 £ .04 -.15+ .18
A -.41 .13 -.50 = .13

4. EPBHRE B8 MER
RESBE 3837 st SHMEHM] Mt

SE EPMME BREHB (REA), HPES

BE FRE sl EHESNA ®HY SEs
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BREB L Bndlgict PDERY ERBCL BiX
A#dd =gl REA, RER, REY =5 #&msl
o 40 W4 REENEN A 713 o} REY

sexjo] Oliver % (1957 ) 9 1.29uc ¥A HeE
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Table 6. Genetic parameters and relative efficiency associated with segments of the early record
formed by addition of increments for line W and B
Age Correlation ( =SE ) Relative efficiency
Seg. (wks) R(ESE) R A SM REA RER REY
W- line '
1 SM-22 .59 £ .11 .08 £ .16 .39 % .13 -.95 £ .01 72 .24 1.22
2 SM-24 .56 = .10 Jd0£ .16 45 .12 -.94 +,02 .81 _:31 1.38
3 SM-26 54 +.10 .12 £ .16 48 £ .12 -.91 £ .02 .84 .35 1.42
4 SM-28 49 £+ .10 .18 £ .16 .53 % .11 -.90 £ .03 .89 .49 1.50
5 'SM-30 .46 £ .09 .20 = .16 b5 £ .11 -.88 £.03 .89 .54 1.51
6 SM-32 .42 & 08 .24 + .16 59 £.10 -.86 = .04 .91 .62 1.54
7 SM-34 .38 = .08 .29 + .16 63 %+.10 - -.84 £ .04 .92 .70 1.56
8 SM-36 34 + .08 .34 1 .16 67 £ .09 -.84 £ .04 .93 .79 1.58
9 SM-38 324,07 .41 £ .15 .73 £.08 -.80 .05 .98 .92 1.66
10 SM-40 .30 .07 .46 £ .15 77 £ .07 -.77 £ .06 1.00 1.00 1.69
B- line
1 SM-22 .25 £ .07 .29 + .18 61+ .12 -1.00 + .00 71 .65 1.27
2 SM-24 .48 .10 .23 .16 .60 £.10 -1.00 £ .00 .95 .72 1.71
3 SM-26 .47 £ .10 .22 + .16 .60 + .10 -.96 % .01 .94 .67 1.69
4 SM-28 .43 + .09 .25 £.17 .63 £.10 -.93 £ .02 .95 .71 1.70
5 SM-30 .39 £.09 .26 £ .17 .65 £ .10 -.91 +.03 .94 .73 1.68
6 SM-32 .38 £.09 .30 .17 .68 £ .09 -.90 £+ .03 .96 .81 1.73
7 SM-34 .38 .09 31 £ .17 70+ .09 -.89 4 .04 .98 .85 1.76
8 SM-36 .37 £.09 .32 £ .16 .71 £ .09 ~-.87 £ .04 .99 .88 1.77
9 SM-38 .35 +.08 ;35 + .16 .73 £ .08 ~.85 .05 .98 .92 1.76
10 SM-40 .33 = .08 .39 £ .16 .76 + .08 -.82 £ .05 1.00 1.00 1.80

EB4E ZA E5HA4 A2z Brse} ( Bohr-
en %, 1970 ; Ayyagari % (1970) ; =%, 1982;
Lowe &, 1980 ). =% Table 7o} #m%= wis}
7ol WhRitall Ae 3584Ye 40 B4axe) &
BRgoll kst BHIG S BB HEE A #E
Heo] REA€ 0.70 0.2 ZEEREE] 4038471
o EMMel &3t Bl w 2} 30% ¢
< HPL vglAul #mENme] RpmE 16
% o ¥4 #Esda BRikel A 3184 H
40 A4 7t ol EBgel ksl Boslde o R-
EAE 0.642 WERYe 4084729 B
of sl BRIUT sjucl 36 % EHEGHE

o] Wi HHEIEY HBAAL 2% o HEH
Haze] Yo m@we uwelch 2em, AN K
3 HYS BRI £4 18%% 15% o] &
Fpql Aoz #Esgch =3 o] Mgl PE
H4zlol Mol £4%& -0.03 +0.183 -0.24 +
0.200.2 wiEryy & A HAMes #Ed A
o= yol o] Frfiel EMBC Yy B WE
B4 @l &EYE Ao 255t ( Lowe %,
1980 ; Boukila %, 1987). =%+ Table 8¢] #
~El uko} zro] 4AEME S-S BE WHR
#ioll A= 35 ~ 38 B4l 4 BR#d AL 31~

34 B4l A L& w4 HEsdeyd 2#me
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Table 7. Genetic parameters and relative efficiency associated with eegments of the early record
formed by truncation of increments for line W and B

Age Correlation (+SE) Relative efficiency
Seg. (wks) W (+SE) R A SM REA RER REY
W. line’
1 SM-40 .30 £ .07 .46 + .15 77 £ .07 -.77 £ .06 1.00 1.00 1.69
2 23-40 .19 = .06 .59 + .14 .83 + .06 -.48 = .14 .87 1.05 1.48
3 25-40 .14 £ .05 73+ .11 .85 £ .06 -.22 % .19 .76 1.08 1.28
4 27-40 13 % .05 77 = .10 .85 = .06 -.13 + .20 .74 1.13 1.25
5 29-40 .13 £ .05 .76 % .10 .81 & .08 -.08 & .20 .69 1.09 1.17
6 31-40 .13 .05 79 +.09 .81 %+ .08 -.06 .20 .69 1.13 1.17
7 33-40 .13 £+ .05 .78 £.09 .79 £ .08 -.04£+.20 .69 1.15 1.18
8 35-40 .16 £ .05 .78 £ .11 79 £ .10 -.03 .18 .70 1.16 1.18
9 - 37-40 .18 + .06 .65 £ .12 .65 % .11 .04 + .18 .66 1.11 1.12
10 39-40 13 +.05 60 + .15 .60 = .14 05 + .20 .52 .87 .88
B- line :
1 SM-40 .33 + .08 39 +.16 .76 + .08 -.82+ .05 1.00 1.00 1.80
2 23-40 .29 + .07 .40 + .16 .76 = .08 -.75 = .07 94 .96 1.69
3 25-40 17 + .06 .48 = .17 .76 + .09 -.43 £+ .16 .72 .88 1.30
4 27-40 .15 + .05 .54 = .16 .73+ .10 =22+ .19 .66 .94 1.18
5 29-40 .14 £..05 .58 +.15 . .75%.10 ~.22+£.20 .63 .95 1.13
6 31-40 13 .05 .60 + .15 .76 £ .09 ~-.24 + .20 .64 .98 1.15
7 33-40 .12 + .05 .59 + .16 .74 + .11 -.18 +.21 .58 .89 1.04
8 35-40 .10 4 .05 .64 = .16 4+ .11 =10+ .24 .52 .83 94
9. 37-40 .09 £ .05 .69+ .14 71 £ .13 08 + .24 .48 .92 .87
10 39-40 .04 = .04 N .97 £ .02 .23 + .33 .45 N .81

N : non-estimate

Table 8. Genetic parameters and relative efficiency associated with segments of the early record

formed by progressive 4- weeks of increments for line W and B

Age Correlation ( +SE ) Relative efficiency
Seg. (wks) h2(=SE) R A SM REA RER REY
W-line
1 SM-24 .56 = .10 .10 + .16 .45 + 12 -.94 + .02 .81 .31 1.38
2 23-26 .36 + .08 .15+ .17 .48 =+ .13 -.70 £ .08 .69 . .35 1.16
3 25-28 .16 £ .06 .35 +.20 .58 4+ .14 -.41 £ .15 .56 .57 .95
4 27-30 A1+ .05 .52 .19 70 £ .12 -.28 +.20 .54 .67 .92
5 29-32 .10 £ .05 .48 + .21 .61 £ .16 -.12 + .22 .46 .61 .78
6 31-34 .06 = .05 .78 + .13 .83+ .10 -.09+.28 .48 .76 .82
7 . 33-36 03*+.05 N N N N N N
8 35-38 13+ .05 .79 + .09 .80 = .08 -.09 +.20 .68 1,13 1.15°
9 37-40 .18 £ .06 .65 + .12 .65 £ .11 .04 + .18 .66 1.11 1.12
B-line ‘
1 SM-24 .48 £ .10 .23 + .16 .60 = .10  -1.00 + .00 .95 .72 1.71
2 23-26 .42+ .09 .20 + .17 .60 = .11 -.94 + .02 .89 .58 1.59
3 25-28 15 .05 .25 £ .21 .65 = .13 -.65 + .12 .57 .43 ) 1.03
4 27-30 11 £ .05 .35 + .23 .58 £ .16 -17 £ .23 .43 .50 77
5 29-32 .08 £ .05 .53 + .21 .73 = .13 -30+.24 47 .66 .84
6 31-34 .10 £ .05 .56 + .17 .81 = .08 ~-.43 = .19 .60 .81 1.07
7 33-36 .07 £ .04 .55 + .21 .88 = .06 -.52 £ .20 .52 .63 .94
8 35-38 .08 = .04 .51 + .21 .69 + .14  -.24 +.24 .45 .65 .80
9 37-40 .09+ .05 .69+ .14 .71 + .13 .08 + .24 .48 .92 .87

N : non-estimate

-216-



2 gA #Ees ek

kol A 4% 2 uls} o] RS HMI}A &
ohe 1B WERLE 40 B4R 9 ERR &
e Bl S o MENHE WinAslew st
A F< Aoz By wEASS A G4
7 Aoz FZ5s WRitdll A+ 35 ~ 4084,
BA#d A& 31 ~ 40584 Em #3td BR
s Aol WER4SY Efmos WYL SPEY BY
i, A mkd FES: BB SM ¢
ERY o FL oz BEEA ol 3084 I
# (peak S ) 8 ~ 1038 S84 I8 5282
KT RHMRPe] A & Aok BRI o
pRe EMRE kT FPWBER Hild Fo W
#oF LBt m Pl ok

V. # =

ERES] Fo RH{YEL EHFE] HZRL
EmgEd &y FHERel KAt v v}
Bl fatd BEBHEd S HE RRRe]
BRERED 2 EHARRAA M B B/
AL dold EHEe o33 2o

1. 2%#Ee] —BEHNT RAEAT FBES DE
H4ol A 150.5 Hx=t 159.1 Helglx FHHESK
T WHRHA A4 BEEMNE BRHENA o ol
EIEG T RESKE T RH 25 27282 v
1Al EIRE4 o .

2. MEASS ENR Mt #FH 2 £
HEE HEMET T Rt A 2B RBTE #
Ead-& ™ 0.37 £0.09 ~0.49+0.105} 0.18

VE B XM

£0.05~0.33 +0.082 et F3 E
RfRe] Y HEET WRHES BOBRS &
i HEEME7E, BRS Av L7 8RS KT #
et o B3 5 R 2T SPERR B
T RED ) BHERE] B ANl o
A #EEs ook .

3. % AAMHEE M AMER 2 Rz
o #EKRE Wb BR#fol A 23D BR S
o] tkste] #ewst S o FENMeS] A
ol glol A #iESIsE 0.46 +£0.159 0.39
+0.16, BEMHE 0.77 + 0.07 % 0.76+0.08
WERSES -0.77 £0.069 -0.82 + 0.05¢]9)
I HMESRESs RESHEE 0.92 £0.033
0.89 + 0.04 = Wiemy 7 #HE=glo WEA
4¢ -0.11 +0.175 -0.15 £0.18 2 &\
B MARe vgvh RENES WER4IY R
(S WhHd A -0.41 > 0.133 B Rl
A -0.50 £0.13 28 25 Ho HANL ud &
gl &3 BRS DUEHSEL EMAAYE A
< FE5F% 4 Yo

4. BB #HekRe DERL 408S
7R o] ER &It BRI el M BFE
el Aoz fEEslgdedt (1.699F 1.80) ol
Bel EMREC it BRGNS HE WEHS
stel EEHERS LR o PEASS A G
A Aoz BEsE- =g WEA4LY ERo
R EY ¥ 2 BEEL) LEY BR £
< ERY « 31ELSLE, 53] 31:ESLHE 40
BantAs] ERES K3l Bgshe 2ol ut
g4 & Aoz BRH

1. Abplanalp, H,, 1957. Genetic and enviromental correlations among production traits of poultry.

Poult. Sci. 36 : 226-228.

2. Ayyagari, V., S.C. Nohapatra, T.S. Thiagsundaram, A. Venkatramaiah, D. Choudhury and G.S.
Bhist, 1979. Relative efficieney of selection on part and amnual records. Indian J. Anim. Genet.

Breed. 1 : 56-62.

3. Ayyagari, V., S.C. Mohapatra, A. Venkatramaiah, T. Thiagasundaram, D. Chaudhuri, .C. Johri
and P. Renganathan, 1980. Selection for egg production on part records. Theor. Appl. Genetics.

57 . 277-283.

4, Bohren, B, 1970. Genetic gain in annual egg production from selection on early part-records.

World's Poult. SciJ. 26 - 647-657.

5. Bohren, B.B,, T.B. Kenney, S.P. Wilson and P.C.L.Owe, 1970. Genetic gains in annual egg pro-

~217~



10.

11.

13.
14.
15.
16.
17.
18.
19.
20.
21

22,
. VanVleck, L.D. and D.P.Doolittle, 1964. Genetic parameters of monthly egg production in the

duction from selection on partrecord percent production in the fowl. Genetics. 65 . 655-667.

. Boukila, B, M. Desmarais, J.P. Pare and D.Bolamba, 1987. Selection for increased egg produc-

tion based on annual record in three strains of white Leghorns. I. comparison of different par-
tial records to improve annual egg production. Poult. Sci. 66 : 1077-1084.

. Dickerson, G.E. 1969. Techniques for research in quantitative animal genetics. in Techniques

and procedure in animal production research, AM. Soc. Anim. prod. Publication.

. Gowe, R.S,, and J.H. Strain, 1963. Effect of selection for increased egg production based on part-

year records in two strains of white Leghorns. Can. J. Genet. Cytol. 5 : 99-100(abstr.).

. Gowe, RS, and R.W. Fairfull, 1984. Effect of selection for part-record number of eggs from

housing vs selection for hen-day rate of production from age at first egg. Ann. Agric. Fenn. 23 :
196-203.

Jerome, F.N,, CR.Henderson and S.C.King, 1956. Heritabilities, gene interactions and correla-
tions associated with certain traits in the domestic fowl. Poult. Sci. 35 : 995-1013.

King, S.C. and CR. Herderson, 1954b. Heritability studies of egg production in the domestic
fowl. Poult. Sci. 33 ¢ 155-169.

Lerner, IM,, and D.M. Cruden, 1948. The heritability of accmulative monthly and annual egg
production. Poult. Sic. 27 : 67-78.

Lerner, LM, and E.R. Dempster, 1956. An empirical test of part-record selection for egg produ-
ction. Poult. Sci. 35 ¢ 1349-1355.

Lowe, P.C., and V.A. Garwood, 1980. Efficiency of selection based on segment of early record
for improving annual rate of lay Poult. Sci. 59 : 677-680.

Nordskog, A.W., M.Festing, and M.W.Verghese. 1967. Selection for egg production and correla-
tion responses in the fowl. Geretics. 55 : 2179-191.

Ohh, B.K. and J.K.Lee. 1982. Responses in partial, residual and annual egg production expected
from selection on part record in synthetic white Leghorn flock. Korean J. Beed. 14(2) : 108-114.
Oliver, M\M., BB. Bohren and V.L.Anderson, 1957. Heritability and Selection effeciency of se-
veral measures of egg production. Poult. Sci. 36 : 2395-402.

Osborne, R, 1957. The use of sire and dam family averages increasing the efficiency of selec-
tive breeding under a hierarchical mating system. Herdity. 11 : 93-116.

Poggenpoel. D.G. and J.E.Erasmus. 1978. Long-term selection for increased egg production. Bri-
tish Poult. Sci. 19 © 111-123,

Robertson, A.,, 1959. The Sampling variance of the genetic correlation coefficient. Biometrics.
15 © 469-485.

Searle, SR, 1961. Variance components in the unbalanced 2-way nested Clssification. Ann.
Math. Stat. 32 : 1161-1166.

Searle, SR, 1965. The value of indirect selection : I. Mass selection. Biometrics. 21 . 682-707.

Cornell Controls. Poult. Sci. 43 : 560-567.

-218-



