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SUMMARY

The purposes of this study were to investigate the genetic variations by backcrossing in commer-
cial chickens. Backcrossing was carried out successively back to parent stock (P.S). Heritabilities and
genetic correlation coefficients were estimated to verify the genetic variations.

The data obtained from a breeding programme with commercial chickens (I strain) were collected
from 1985 to 1987 at Poultry Breeding Farm, Seoul National University. Data came from a total of
1230 female offspring.

The results obtained are summarized as follows:

1. The general performance (Mean ¢ Standard deviation) of each trait was 663.94 + 87.11 g for 8
weeks body weight, 1579.1 £ 155.43 g for 20 weeks body weight, 2124.1 £ 215.3 g for 40 weeks
body weight, 2269.1 + 242.94 g for 60 weeks body weight, 168.43 + 12.94 day for age at sexual
maturity (SM), 214.82 £ 29.82 eggs'for total egg number to 60 weeks of age (TEN), 61.45 £ 3.48
g for average egg weight (AEW), 13180.7 + 1823.22 g for total egg mass to 60 weeks of age
(TEM). All traits, except 20 weeks body weight and AEW, were significant for the degrees of
backeross (p < 0.01). )

2. The pooled estimates of heritabilities derived from the sire, dam and combined variance compon-
ents were 0.47 ~ 0.52 for age at sexual maturity (SM), 0.07 ~ 0.37 for total egg number (TEN),
0.40 ~ 0.54 for average egg weight (AEW), 0.18 ~ 0.27 for total egg mass (TEM). High heritability

estimates were found for SM and AEW. TEN and TEM were estimated to be a lowly heritable
traits. Heritability estimates from dam components were higher than those from sire components.

These differences might be due to non-additive genetic effect and maternal effect.
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. The estimates of heritabilities and standard errors derived from combined variance components

for different degrees of backcross were 0.47 ¢ 0.17 (BCO), 0.42 £0.16 (BC1),0.51 £ 0.29 (BC2)
for TEN, 0.59 ¢ 0.20 (BCO0), 0.43 £0.17 (BC1),0.35  0.18 (BC2) for AEW, 0.28 £ 0.12 (BCO0),
0.20 £ 0.11 (BC1), 0.18 £ 0.14 (BC2) for TEM. Heritability estimates for AEW and TEM were
decreased by backcrossing while those for SM and TEN remained constant. Since backcrossing
contributes to increased homozygosity, the genetic variation of the traits (AEW and TEM)
decreased.

. The pooled estimates of genetic correlation coefficients were —0.55 between SM and TEN, 020
between SM and AEW, —0.29 between TEN and AEW, 0.82 between TEM and TEN, 0.31
between TEM and AEW, —0.42 between TEM and SM. The genetic correlation between TEM and
TEN was higher than that between TEM and AEW, and it was suggested that egg mass was
strongly affected by egg number. Also, age at sexual maturity(SM) contributes to egg mass
(TEM).

. When backcrossing was carried out successively, the genetic correlation between TEM and TEN
increased (BCO: 0.79, BC1: 0.82, BC2: 0.91) but those between TEM and SM decreased (BCO:

-0.54,BC1: -0.36, BC2: —0.09) with successive backcrosses.

B

I. &

29 ESENS mEAAS i 35 Bt
ZEkel el zoln gt 53] RASNAE o
d Rl TERE T REESE FIHS AE
B gEHe Mg BREIEF o€ HEEH Hne
#ERst glch

FREE ol 713 ) A= e MK
< EEXES gMTkelY, ERLTEE F B
Hell Rt REFES Rt =le} 34U+ 27}
X ETERFOR Rt 248 REEE] MR
BEEE d7] g Ao R AHEEH, BRETRE
TRRBO AT HARHRES S TRl 4
vebvhe HREERBAEE Jdslely) fdtd S35
o etk BEESHEY 5T e EBRE
& —fl BXEIL del &olxm 9lti(Sheridan,
1986 ; Panandam -5, 1987).

dutdo 2 RFPLEE she A AT Ho-
mo $o] Fin=lo] RER WRO BAE Holn
BRET BETF2 Heterot: iz REH WRo
Bngs Z=) %}-7!] Rt Orozco =, 1975 ; Falconer,
1981). ¥sd Hetero & EHTFHR| &
BE] RASHNS 19 MEY v & Rl R
HBRTEES AZ-S o BEH BRI ol FA] MiLs)

IS

62—

o] i AMEEE Fobus] ofx$ Kigolth

el & HRE mES SERRY EmEey &
HBHEE 713 fes Bfela gl KRASHE
gene pool 2 dted RF#ol 2 Uk S5 AH
FE FRSAA AT ARES ERstenl BE
& $3 KR RERLEE ADS A4 doive
ERol A3 FEEPPES] BEH BRE KB
3oy ARG WO LEY ARE du X BHR
& $ystqcl

I. ## 2 H&

1. #RME Y XEFHE

A PRel FIFY ENpgEeEl BElR#gez it
Boll 4 BAT BRE Yol 4% KAKES HAH
22 35| Jobilol ATABY REAS RRBE
4 AES | RHe ARERoR ERAET #
REE REBRTMEE 24l A BAYL 1,230
wolow ohe R mEe £E A% mEE
FRBRE At

A9l ZEH®E Fig. 13 7ch

SHell RIS FRES 198540l 4] 1987 47k
R 2HR(608&) A4 EMREEES Al
BRES FAsIGe, #HAH U TEASH BHH



Foundation stock :

/

1C

\

(1985)
Generation 1 : 1IC*IC IP % IC WP* IC
(1986)
Generation 2 : IP*1CIC F11PIC _ IP*IPIC culling
(1987)
* where, I : ] Strain
W : W Strain
P : Parent stock(P.S.)
C : Commercial Chicken (C.C.)
Fig. 1. Schematic diagram of the crossing programme

Table 1. Number of sires, dams and progeny studied

generation Cross types sire dam progeny backcross

IC* IC 10 50 234 BCO
Gl WPx 1C 5 25 152 BCoO
IPx IC 5 25 150 BC1
subtotal 20 100 536 C
IPxICIC 21 126 270 BC1
G2 F1IPIC g 54 201 BC1
IP*IPIC 10 63 223 BC2
subtotal 40 243 694
Total 60 343 1,230
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Table 2. Means and standard deviations of body weight (BW) for cross types

. BW(8wk) BW (20wk) "~ BW(40wk) BW (60wk)

generation Cross types X SD 5 sD X SD 3 SD
IC*IC 616.1 72.364 1,596  201. 29 2,154 211. 29 2,345 265.7°

Gl WPx* IC 626.2 65,73 1,567  160. 9¢ 2,154 183. 3¢ 2,425 225.9°
IP*1C 620.7 73.01¢ 1, 621 132. 44 2,157 197. 5¢ 2,307 243.8%

mean 621.7 70,32 1,595 1740 2,155 199. 4 2,357 252.5
1PxICIC 726.3  77.82¢° 1,556 171 4¢ 2,114 185. 5@ 2,178 198.84

G2 F11PIC 696.3 80,95 .1. 591 107. 7"’“ 2,154 254.7° 2,274 209.2¢
IP*IPIC 645.3 78.14°¢ 1,558  112,4% 2,036 222.7% 2,161 212,14

mean 691. 3 85. 84 1,567 138.0 2,100 2241 2,200 211.3

Total mean 663.9 87.11 1,579  155.4 2,124 215.3 2,269 242.9

a, b, ¢, d: Means followed by a common letter are not significantly differert at the 1% level.

Table 3. Means and standard deviations of sexual maturity (SM), total egg number (TEN), average egg weight
(AEW) and total egg mass (TEM) for cross types

generation cross types SM TEN AEW TEM
X SD X SD X SD X SD
IC*IC 176.1 13.78* 205.5  24.95% 61. 12 3.81¢ 12,534 1,510¢
G1 WPx% IC 179.0  10.80¢ 201.6  27.68° 62.48 3.12¢ 12,567 1,629
IP*IC 172.3 8.82¢ 209.6  28.01% 62.18 3. 3348 13,040 1, 826%¢
mean 175.9 12.00 205.5 26.73 61. 80 3.54 12,684 1,649
IP*ICIC 165. 1 i1 874 221.3 23.28¢2 61. 13 3.60¢ 13,513 1, 4959
G2 F11IPIC 163.6 8.66¢ 221.7 35.399 61. 14 3.23¢ 13,536  2,161%
1P*1PIC 159.0 9. 22¢ 223.1 32.33¢ 61. 26 3. 34%¢ 13,649 1, 9662
mean 162.7 10. 51 222.0  30.12 61. 17 3.41 13,563 1, 859
Total mean 168. 4 12,94 214.8  29.82 61. 45 3.48 13,181 1,823

a, b, ¢, d, e:Means followed by a common letter are not significantly different at the 1% level.
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Table 4, Means and standard deviations of body weight (BW) for the degrees of backcross

backeross _ BW(8wk) _ BW (20wk) _ BW(40wk) _ BW (60 wk)
X SD X SD X SD X SD
BCoO 621. 4 68. 99¢ 1,584 186. 748 2,154 200. 4¢ 2, 377 253.4¢
BC1 690. 7 88.224 1, 583 146. 3% 2,137 213.79 2,240 220, 9*
BC2 645.3 78.14% 1,558 112, 4% 2,036 222,75 2, 162 212.1¢
mean 663. 9 87.11 1, 579 155.4 2,124 215.3 2, 269 242.9

a, b, ¢ : Means followed by a common letter are not significantly different at the 1% level,

NS : not significant,

Table 5. Means and standard deviations of sexual maturity (SM), total egg number (TEN), average egg weight
(AEW) and total egg mass (TEM) for the degrees of backcross

backcross = SM = TEN = AEW — TEM
. SD X SD X SD X SD
BCO 177. 2 12.76° 204. 0 26.09* 61. 66 3.62% 12, 547 1, 556%
BC1 166. 4 10. 76* 218.6 29, 22¢ 61. 39 3.44¥ 13, 407 1, 822¢°
BC2 158.9 9.22¢ 223.1 32,32¢ 61. 26 3.34¥4s 13, 649 1, 9662
mean 168. 4 12.94 214. 8 29.82 61. 45 3.48 13, 181 1,823

a, b, ¢ : Means followed by a cammon letter are not significantly different at the 1% level.

NS : not significant.
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Table 6. Heritability estimates and standard errors based upon the components of variance for sire(s}, dam(d) and
siret+dam(s+d) of 4 traits for cross types

cross  No. of SM TEN AEW TEM
types sire dam progeny  h h, hi, K  hy hl, h' hi hl, hl hl hi,

ICIC 8 36 214 H 0.05 0.8 0.46 —0.08 0.55 0.23 0.57 0.62 0.59 0.14 0.42 0.28
SE .23 .50 .21 L1300 .38 .15 .46 .38 .27 .22 .32 .16
WPIC 5 22 145 H 0.54 0.46 0.50 0.11 0.58 0.34—-0.32 1.15 0.42 0.19 0.44 0.32
SE .3% .40 .31 .29 .48 .22 .17 .81 .29 .32 .41 .21
1PIC 3 18 133 H —0.04 0.29 0.12 0.09 0.10 0.10 0.96 0.26 0.61° 0.42 0.25 0.33
SE .1 .32 .14 .20 .24 .14 .08 .26 .55 .5 .28 .30
IPIPIC 4 17 9 H 0.40 0.52 0.46 0.55-—-0.12 0.22 0.51 0.62 0.57 —0.06 0.34 0.14
SE .5 .52 .33 .5 .26 .30 .66 .56 .39 .19 .46 .19
FIIPIC 7 32 166 H 0.10 0.32 0.21 0.17 0.13 0.15 0.40 0.05 0.22 0.16 0.01 0.09
SE .21 .32 .16 .22 .2 .15 .34 .23 .19 .20 .24 .13
IPIPIC 8 38 150 H 0.8 0.19 0.51 —-0.01 0.55 0.27 0.16 0.54 0.35 0.12 0.25 0.18
SE .55 .23 .29 .16 .38 .16 .24 .36 .18 .19 .28 14
pooled 35 163 943 H 0.47 0.52 0.49 0.07 0.37 0.22 0.40 0.54 0.47 0.18 0.27 0.23
SE .18 .16 .11 .08 .14 07 .17 .17 .10 .10 .13 .07
* H : Heritability = SE : Standard error

Table 7. Heritability estimates and standard errors based upon the components of variance for sire(s), dam(d) and
sire+dam(s+d) of 4 traits for the degrees of backcross

back- No. of SM TEN AEW TEM
cross sire damprogeny h; b, hg, hi hy hl_ hl hi  hi, hi hy hl,

BCO 1358 35 H 0.18 0.75 0.47—0.00 0.56 0.28 0.41 0.76 0.59 0.13 0.43 0.28
SE .21 .3 .17 .13 .30 .12 .30 .35 .20 .16 .25 .12
BC1 14 67 394 H 0.50 0.34 0.42 0.18 0.08 0.13 0.58 0.28 0.43 0.25 0.15 0.20
SE .29 .20 .16 .14 .15 .09 .31 .18 .17 .17 .16 .11
BC2 8§ 38 190 H 0.84 0.19 0.51—0.01 0.55 0.27 0.16 0.54 0.35 0.12 0.25 0.18
SE .55 .23 .28 .16 .38 .16 .24 .3 .18 .19 .28 .14
pooled 35 163 943.H 0.47 0.52 0.49 0.07 0.37 0.22 0.40 0.54 0.47 0.18 0.27 0.23
SE .18 .16 .11 .08 .14 .07 .17 .17 .10 .10 .13 .07
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Table 8. Heritability estimates and standard errors based upon the components of variance for sire(s), dam(d) and

sire+dam(s+d) of 4 traits by generations

gener- No. of SM TEN AEW TEM
ation  sire dam progeny h; h; h;w h; h; h;p h; h; h;w llzL h; h;m
Gl 16 76 497 H 0.33 0.66 0.49 0.07 0.40 0.24 0.49 0.64 0.56 0.26 0.35 0.31
SE .22 .27 .15 .11 .21 .09 .28 .26 .17 .18 .19 .11
G2 19 87 446 H 0.77 0.29 0.53 0.10 0.32 0.21 0.33 0.41 0.37 0.13 0.17 0.15
SE .33 .17 .18 .12 .20 .09 .20 21 12 12 17 08
pooled 35 163 943 H 0.47 0.52 0.49 0.07 0.37 0.22 0.40 0.54 0.47 0.18 0.27 0.23
SE .18 .16 .11 .08 .14 .07 .17 L7 L1000 10 13 07
% H : Heritability SE : Standard error
ZE LR 0.43(hy, ), BEE 2R 4 0. ok

S+D

35(hy, )2 1ZGAZGES o8 0.169 EEHO]
Rason 2k Raael o8l ohAl 0,089 EEN
At vgch Hebd 2me Bk o8 =T
0.24 9 EMEN AeE vodom BREY HES}
=27 tEAR HEYE & 4 Aok = RENER
(TEM) #BEBA4 0.28(h ), BIA1HR
o4 0.20 (h,,). RAE 2 HRA 0.18 (hy, ) ?
2 25 0.109 BN s dYehiz vl 28
n2 BEel o WEEBs RERRE AT
ERES Bolxl %+ Ao Bifld o3 BEH
o] A-2 BEYS MEmoR AAdn g ¥
J FuiiEs RENERS 2o MES dHY 7
4 RS oli gloj4 BEFS Homotk el
7% A7} F530,

® tRUEE)S #EH B

BRI T deb BES ARl ok
Buk ohzl HAREE)7 A Hell wet BLEE
Ritwo R Soslne #RCEE M S REN A
K pold Mol 2 Zolth adlme ARG
B EMHe HEEE viado 24 EH TS Homo
feoll &% RENS BAER-S o B HHE 5
ok HREEF BENY H#elEs Table 8o
#mse] slch

HEAR B R Heeo A e KO BES 9% #
S B BURSC S% #EEmMS mRs Ao
o, LRSERI ¢ #EE(h, ) ¥ab okl
LABRA (hy ol BEHRS ()l 7 #E
fEN A S EHT BEH L) ERES 2oln

1Hfeh 2 HfRRY] EBN h8ld UERRS
0.49¢14 0.53 22 #EETS Homok g ®RY
4+ glgov BEMBE 0.24914 0.212 0.039
2 7t4E ol FHIES 0.5644 0372
0198 ZBEN Z4s ¥olu MENERS 0.31
ol 0.152 0.169 FAF FLF4E Jepn
oleh, weld REEELTEN % AR EEFY
Homo L2 <l3te] WMEAHI BEMRE: A B
23S wba] Ystovt FHIER BENERS 2
g uka 9le},

(2) RERAA =& BEMEES Bt

Table 9ol & ZEMEA =& EBHEM &
4= RERMER] RARSA 2k

£ TEEAS ¥ ¥H & BEMY BGHERS
HeEste & o, WE Bl Hsl EEsle —0.55,
PREsbE 0.20, ZEIIRKe BRE-S —0.299 MEER
e Bolv, EMER s WEALH=T —-0.42,
ENREele 0.82, SPEzle 0.312 EEMEMo] H
E= vk & fEgEe A7 #iess #Heast
A9 =8k glek Abplanalp, 1957 ; Craig %,
1969 ; Quadeer %, 1977a,b; #, 1988).

I TEAESRC = 4 MEBY BEMERH o
24 Jehva gt AT Aoz EEs 1PIC
ol 4 BEMK(TEN), FHIPE(AEW), RBENE
E(TEM) 7S] EFHERE ol % -2 E2 85K
§ Rolm2 3IMEMS BEL REH BRE VB
Wi gt A8 SIRERY B sl BEs
glo et BRRcl, FlIPICA|A: FHE] &

—67—~



Table 9. Estimates of phenotypic and genetic correlation coefficients for cross types

cross . traits SM TEN AEW TEM
ICIC SM — 0. 56 0.37 —0.38
TEN — 0.8 —0.27 0.87
AEW 0.46 —0.29 0.23
TEM —-0.43 0.70 0. 48
WPIC SM —0.58 0.24 —0.52
TEN —0.80 —0.36 0.93
AEW 0. 10 —0.43 0.00
- TEM — 0.81 0.93 —0.05
IPIC SM —0.33 0.21 - 0.21
TEN - 0.62 0.18 0.93
AEW 0.02 0.98 0.52
TEM —0.23 0.99 1. 00
IPICIC M —0.56 0.35 —0.38
TEN —0.44 —0.39 0.84
AEW 0.43 —0.60 0.18
TEM —0.05 0.53 0.37
F11PIC SM —0.13 0.28 —0.02
TEN 0.26 —0.05 0.94
AEW —0.06 —0.72 0.28
TEM 0.27 0.92 —0.38
IPIPIC SM — .42 0.29 —0.31
TEN —0.32 —0.13 0.93
AEW 0.53 — 0.58 0.23
TEM - 0.09 0.91 —0.19
pooled SM —0.42 0.27 —0.31
TEN - 0.55 —0.16 0.92
AEW 0.20 —0.29 0.25
TEM — 0.42 0. 82 0.31

above diagonal : based on phenotypic variance-covariance (7p)
below diagonal : based on genetic sire+ dam variance-covariance (7¢ sip)
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Table 10. Estimates of phenotypic and genetic correlation coefficients for the degrees of backcross

backcross traits SM TEN AEW TEM

BCoO SM —0.56 0.34 —0.42
TEN —0.80 —0.31 0.89
AEW 0.40 - 0.36 0.15
TEM —0.54 0.79 0.29

BC1 SM —-0.29 0.20 —-0.20
TEN —0.33 —0.01 0.92
AEW —0.14 0.08 0.36
TEM —0.36 0.82 0.63

BC2 SM —0.42 0.29 -0.31
TEN —-0.32 -0.13 0.93
AEW 0.53 —0.58 0.23
TEM —0.09 0.91 —0.19

pooled SM —0.42 0.27 -0.31
TEN —0.55 —0.16 0.92
AEW 0.20 —0.29 0.25
TEM —0.42 0.82 0.31

above diagonal : based on phenotypic variance-covariance (7p)
balow diagonal : based on genetic sire+dam variance-covariance (7¢ s

Table 11, Estimates of phenotypic and genetic correlation coefficients by generations

generation traits SM TEN AEW TEM

G1 SM -~ 0.51 0.29 —0.38
TEN —0.82 —0.17 0.91
AEW 0.27 —0.12 0.25
TEM —0.57 0.82 0.47

G2 SM —0.31 0.23 —0.22
TEN —-0.17 —-0.13 0.92
AEW 0.06 —0.51 0.25
TEM —0.17 0. 86 —0.00

pooled SM —0.42 0.27 —0.31
TEN . - 0.55 —0.16 0.92
AEW 0.20 —0.29 0.25
TEM —0.42 0.82 0.31

above diagonal : based on phenotypic variance-covariance (7p)
below diagonal : based on genetic sire+ dam variance-covariance (7¢ sp)
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