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SUMMARY

Data on egg production, egg weight and egg mass were obtained from a sample
of the Synthetic White Leghorn population which was raised at Poultry Breeding
Farm, Seoul National University. Egg mass was not measured directly, but was
calculated from the egg numbers and the average egg weight for same period.

Phenotypic means, components of variance and covariance, heritabilities and
genetic correlations were computed. Egg mass was estimated to be a lowly herit-
able trait ( 0.204-0.270).
maturity and egg weight.

High heritability estimates were found for age at sexual

Genetic correlation estimates were high and positive between egg mass and egg
number ( combined estimates 0.711 ). Egg mass and egg weight were moderately co-
rrelated genetically ( 0.431). Genetic correlation estimates was -0.280 between egg
number and age at sexual maturity, but was 0.524 between egg weight and age at
sexual maturity.

Results show that selection for total egg mass based on record from a single

period will not be satisfactory unless the single period chosen is one in the latter
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part of the laying year.
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Table 1. Two-way nested analysis of v

BEH R FBS) #EME 2- way nested
model off 98 SHEF #HEL S ddHew
ool FIAS HAHEA ( linear model ) & 1 &3

2t
Yip=#+S;+D;+E;
Y;;x= the record of the Eth progeny from
the ith sire and the jth dam
g = population mean
S; = effect of the ith sire
D;; = effect of the jth dam mated to the

th

i~ sire

E;;»=random error

9l #mAEAA S, D, Ejjne 4% #RAF(ran
domvariable ) 24 ByMo 2 Haiste FHHEs
0ol 3 o) £9 Sk asz, 0,3 0,202 7}A3q
o SBRS HES A SuowEr AR &EitS
#iol FEE 8 REH $ Ayme Tablelst 3¢
t}. Table 1o]4 3 % MRS5S HAS K
8RS (sire component ), & H#K% ( dam

ariance with expected mean square.

Source D.F. EMS
Sires S-1= 14 oW’ + ky 0, + ko7
Dams,/Sires D-S= 52 ox? + k, 0,2
Full-sibs,/Dams N-D= 358 Oyl
S = number of sires = 15 k, = 5,283
D = total number of dams = 67 k,= 5.542
N = total number of progenys= 358 k,= 23,695
component ) , itk &K S ( combined com- .
2. RHH

ponent )oll o3 MENE HEIN I, MEEMLE
ZskE o8 - ko5 8 #ERR S (King 3

Henderson, 1954; Friars &, 1962; Becker,1975).
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BEJ) Heolzl A2 o] R#fol T2 EIK XS4

A BiRo] ol FojA ARZ FaHct (B} 2,1982).

Table 3¢l & SRS S FET BEHY #
EE7E HEINZ A A =] ot wmEBm) A3k H#
Effiv 0.404~ 0.570 o 2 & FH#R Sl o3t 7o)
= Jeldz & BHEG ESE oS REH 94
L FEEG & ol 8 SEES Y3 A G
EA Jebd o] B I HEEo) HRAESE
g2 @EES Jeby ol ( Waring %,1962; Van Vleck
% Doolittle, 1964 ). WEHE® L5 608 #7=) 9
AA EOMe 7§ RS HEMEYE 0.132 ~0.346
o2 vehd —ggeyl A8 o7k S el
( Kinney, 1969) . —f89°2 4 S8R5l 23
#E ol = BEREY ZRV RaED, 8 8K
ol = RPRES Lo % RETS HEEH %E
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Table 2. Average performances of sexual maturity (SM), egg number (EN}),
mean egg weight (EW) and egg mass ( EM).

Fertod Tt EN (gram) EW (gram) EM (gram)
1st egg - 28 weeks 40,50 £ 10.42* 44 .80 = 2.95 1804.33 +: 443.62
29 weeks - 36. weeks 48,58 + 4.20 52.69 + 3.21 2558,06 + 258,26
37 weeks - 44 weeks 45,54 = 4.70 55.98 + 3.27 2546.31 + 278,90
45 weeks - 52 weeks 44,29 £ 5.54 58.11 + 3.58 2670.41 £ 331,51
53 weeks - 60 weeks 43.54 + 6.25 59,50 + 4,04 2585,95 + 388,26
1st egg - 60 weeks 222,44 +19.47 54,31 £ 3.21 12065.10 3 1128.49

SM ( day ) 143,24 + 12,73

*x : Standard deviation

Table 3. Estimates of heritability from the sire, dam and combined variance

components in each period.

EN. EW EM

S D S+D S D S+D S D S+D
1st egg - 28 weeks 0.514 0.102 0.308 0.380 0.605 0.493 0.440 0.011 0.225
29 weeks - 36 weeks 0.345 -0,037 0.154 0,221 0,286 0.253 0.437 0,001 0.219
37 weeks - 44 weeks 0,298 0.154 0,226 0,367 0.356 0,361 0.210 0,158 0.184
45 weeks - 52 weeks 0.134 0.070 0.102 0.353  0.465 0,409 0.107  0.191 0.149
53 weeks~ 60 weeks 0.172 0.417 0.29% 0.393 0,290 0,342 0.205 0.353 0.279
1st egg - 28 weeks 0.514 0.102 0.308 0.380  0.605  0.493 0.440 0,011 0.225
1st egg - 36 weeks 0.468 -0.059 0.204 0.411 0.345 0,378 0.383 -0.113 0,135
1st egg - 44 weeks 0.276 0.037 0.220 0.414  0.352 0,383 0.276 0,037 0.156
1st egg -52 weeks 0.252 0.059 0.163 0,397 0.421  0.409 0.252  0.059 0.156
1st egg - 60 weeks 0.346 0.132 0.239 0.413 0,378 0,395 0.270 0.204 0,237

SM 0.570 0.404 0.487

S; estimates from the sire component
D; estimates from the dam component
S 4+D; estimates from the conbined component

7 aasds 4HAH AL Y Ao T ik
B KEZ delwtz Sl of e9-2 e A zts
o, 53 & SHRTY 3 ol #EEs a-2 9
2 Aol e ARG & A4 EhxmY ®mEsl Addd
o} ohd sl Ak,

SREC] MY RMADH HEMEE £ HHR R
Wg #EM E43 HEEE YehiA = @
o 60 @M S HA FigspEe] A S H,=0.413,
h%-=0.378, He =0.395 2 Jeh} ki 2 H
w@ES A s

IR SRS SpEel o8] AlAE BHoEE
P o o5 HEMol HES WA sed ¥
A #n el 7o He=0.270, hs=0.204, H. =0.237
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W= 0.253 02 #%&3o X FHRS ofF FAG
BES ARAct.
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Fig. 1. Change of estimates of heritability
from combined components of variance
during laying period.
®o| 3015907 A F o2 325t (Van Veck
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Table 4. Genetic and phenotypic correlat-
ion coefficients.

EN EW EM - SM
EN -0.328 0.711 -0.280
EW -0.239 0.431 0.524
EM 0.788 0.408 0.130
SM -0.344 0.156 -0.223
above diagonal: genetic correlation coeffici-
ents.
below diagonal: phenotypic correlation coef-
ficients.

MEAS ERMEY A HMAEY Ens
FHHIREMS] &S MEHEE olv] R vhel 7o),
EORE e RS AsE o Emete 0.7l
=2 HMBAE B9 F3eod MEAE 0.4312
vetvbd mEHS #EMEAA 2 vlel o) o] BE
o] MEH I EIRCl o8 o] & BB WEdgE
RAe &+

BREES 8 EHSY K BA ERKS
SR 28 o W H Al et REE oSl
ZlebEol A gko] o] Foix|| okgo] 4| RHEERLS
2 g Ese At &, mEAR S w2 224

Table 5. Genetic correlation coefficients from the combined variance - covariance

components between egg number, egg weight and egg mass during laying

period.
EN EwW EM
28 36 44 52 60 28 36 44 52 60 28 36 44 52 60
28 0.954 0.826 0.686 0.438 -0.692 -0.751 -0.662 -0.599 -0,563 0.955 0,644 0,409 0,136 0.004
36 0.942 0.849 0.667 -0.626 -0.680 -0.627 -0,596-0.566 0.944 0,771 0.586 0.308 0,217
EN 44 0.950 0,828 -0,560 -0.583 —0.576 -0,589-0.575 0.815 0,750 0.690 0,407 0,360
52 0.972 -0.328 -0,391 -0.421 0,457 -0.463 0,738 0.781 0,762 0.572 0.577
60 -0.199 -0.224 -0,277 -0,320-0.328 0.484 0,684 0.752 0.677 0.711.
28 0.983 0.934 0,898 0.855 -0,450-0.012 0.145 0.496 0,440
36 0.988 0,962 0.929 -0,522-0,056 0.176 0,498 0,474
EW 44 0.991 0.974 -0.433 0.001 0.194 0,497 0.459
52 0.995 -0.374 0,019 0.169 0.468 0.434
60 -0,349 0,033 0,171 0.497 0.431
28 0.824 0.5% 0.398 0.199
36 0.918 0.834 0,679
EM 44 0.922 0.841
52 0.980
60
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NI @inshA|nk Al g o2 Fpgpumoel wWolH
E3] $-2)viets} o] MEF EEKERN FHEF R
88 ARSAll Al ey #Bkol viebd o+ Uth
Table 404 ERo) EIE ik A Wil 0.130
o2 gty F& g () REEMN AT
2 o] MEESY kol A5 mEIREY Ffo] uist
7 3}clz A zhsl o} ( Bohren, 1970; Garwood,1978;
Marks, 1981).

EIES IE P ERE Al EMMGE KM
AR gtol®y] 93 838 MMeRE HME vl &

BRMFARE #E 27} Table 5 of Yebth ok,

2dd] BEE vlolat & BHE HAAME AAA 7L
o thal & HMF HEEEIL #Biol wimshA A
AH o2 wWimstEct. EIE IERM T o=
Mol M5 #el HMME7T detwkon wngsl Ep
gl = M A EY WRE detvedd, &3
ko] & inskH A HGRE AXN EiikES 53
B ek ol MR MAR wigstcin WelAE vt
olth (Oliver %, 1957; e} &, 1983) .8l &
PES MERE md &(-)d &7 Ve
vohrh ERge el A A FY MGR wA et

V. ® =

ERESS whnRE A mBms nEY &

V. SIRAXM

AESY HHY EMEL A A o] & B F
Aelol 13k WA 2 EONMNY EmEd #3
BESHTE AEY 2R 23 22 442 Bgd.

1. ®R#e %) FHHES RED ), wERBRS
143.24 B olgled, MERMH 8 60F8 7x9g
B 222.44 M8, 22 HKFY FHeES} EN
B2 &% 54,3197} 12,065.10 § ©. 2 ‘yebyic,

2. %, B, 2ffik 7HRSS MET RESL #
EfEel A WAERBS 0.404~057002 Jeygz
60 @& 7H2] 9] AP 0.132 ~ 0,346, JRE S} ZER

L £4 0.318~0.4133F 0.204 ~0.27008
e} SRR |E) HEME BEBGE, ENK
o} 7t & Ao 2 vhelygc},

3. wEAHTSY BEHEBEA ddHd BERHE
-0.280, SRE-& 0.524 2 el mEIIEet SpEH
o] & AR 23 ol 5 HHY FERHRY oS
§ 2o FHovt EIHEIE 0.130 02 vrelhg &
RS HR HE WK F34 9t =%
SRS EmRmelE 0.711, SRESHE 0.4319] 49
HGRBIE VERY BIEel o & Eee dhe mEY
< ®eo Folrh

4. MERRES st & MRS 20
AT mEMERES AT R EHEY AL AR
Bt vled HiRS Bl mEange] agiEst w4t
B HRE LS T AL Aoz Y=o
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