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Estimation of Genetic Gains in Commercial Layer Breeding Population

Ohh, B. K, and Y. H. Choi®
College of Agriculture, Seou] National University

SUMMARY

This study was carried out to investigate the effectiveness of the selection for commercial popula-
tions of layer chickens subjected to multiple objectives. For that purpose, predicted selection responses
obtained from estimated genetic parameters and observed values were compared. Data for two layer
pure lines, Line-w(Single Comb White Leghom) and Line-B (brown layer) which have been maintai-
ned at the Mani Breeding Farm were collected from 1980 to 1985 during 5 generations.

The annual genetic gains were estimated by the method of selection index in retrospect on the
basis of selection differentials, phenotypic and genetic variance-covariance for the traits considered. SM
was found to be shorten by 1.67 days and 1.14 days per generation in Line-W and Line-B. EN300
and EN400 were found to be increased by 4.15 and 5.92 per generation in Line-W and 2.37 and 3.73
per generation in Line-B. The annual gains realized were found to be significantly different from ex-
pected gains predicted on the basis of the annual selection differentials and genetic parameters in later
generations, but it could not be concluded that the differences were attributed to genetic effects.
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BER HRES NI £ =8 o5 dey
(Verghese9} Nordskog, 1968  Smith$} Bohren, 1974 5
Vasquez9} Bohren, 1978 ; Bohren %, 1981 ; Marks,
1981), o] ZA$& B¥ BRVHS ¥ /HA= 44%
2 AEE ATz AdyAdr yehde EE
SHRED 71e F30M Jehde Mg BRRES
FR8s Aol foldfAt. a2, A4S XL 9
o A, FAHE AFTAME dgygAe] H&A
7t He 497 £33, =28 JHFT ALolEE 7)
2 3o ALE AAFE Aol olEfre A
A% FAF NBFLE 348 g& el ¢
A=le Rol BEotH(Nordskog F, 1974). ol 42L&
SR A2 3% 4 3A9AN Jehe ERRE
< A7 AT SFF ol&o HYHe] UA
@ A A, g9t BuIEKES &% F 339
FANT] DAL BohA A ANz
o]l 4¥Y o §AF AFFE FHE + A WY
o] %¥H v YUcHYoung® Weiler, 1960 ; Sheridan=
Barker, 1974).

EE YT BUIEBEEY oleg HEsd A
e B AR ePY o|&F sl s8] &)
2] Agbge] oM e xEd Py F
Ax AFFE FAe Hel sHsshxgH(Cunni-
ngham &, 1970 ; VanVleck, 1970 Lin, 1978 s Nords-
kog 1978), Ao &8 YT AFE =AY
EE Aol FY8 ¥ vete 2L &7}
g gl 44 dgd Aed F ¥R mMEMES
F3tna & ey 7|&Y Auxeyd T #A
A ARFe F2APEINE oE PPE e #
gro] g¢it}(Allaire$} Henderson, 1966 ; Berger$} Har-
vey, 1975 ; Yamada, 1977 ; Lin, 1978 ; Yamada$} Naito,
1982). SBEREH I (selection index in retrospect)
I BEE o] R 3L Magee(1965)7} LET
B2k 3B % (secondary selection differential) o] 24
e A, 88(1977)& Yamada(1977) 9] Wy g o
S8 HUHIEFANA LA ¢ Ty Mg
ZFHE 243 BIRERIERS olgd o FR
e FFsq 2w Utk

& B Baye EBgENY e A3t
ESRe] i@ Awe] AWR & FAS PAES
o 53 <A dojA ABE BN RELE
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g 33 g8 A28 FIAF NFLH BEEHRE
Bl A8 299 BEN HREL KK Siges
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II. 3¢t 9 247 5%
1. #¥H

€ 279 olg¥ Ase shBEEMEAAN F
A, #¥32 de 999827 (Single Comb White
Leghorn) 1R#i(LineW)# 241382 (brown la-
ver) LR#E(Line-B)ol chdt 1980'd g 198549 7HA]
o 64zt 5Md FXY 7ol Fa MuyFL
30043 A 400493 A@oln, ol 30
9 R 0FFANY JF IS 234 HFo g
ME Z+ A% LT MFEE gie Fdz
HES 239 Aidge) AL 23329

279 8% d2a=E tew 2.

Codes and description of the studied traits

Codes Description (unit)
S M Age at the first egg (days)
EW 30

Mean egg weight at 30 weeks of age for 5
days(gram)

Mean egg weight at 40 weeks of age for 5
days(gram)

Egg numbers to 300 days of age{each)

EW 40

EN 300

EN 400 Egg numbers to 400 days of age(each)

HE A Ve BFERY FHEEHe) Bl
H& A RANZ, FHL RS BERY
Tedol EEREES e dusgc. Atd
A E Atolel ZXRE &Rbkel LRk Tl E
Y3t EERZ AA=EAT, ke 198397 1984
o} Bgolnt 4zt 23 9 43 o=z 22d) A
AANENLY 139 dxdEe 2 184 ANHY
1=
FAE o188 Ane AYY 2PANE Gy
fAHA 27 =HE A A5t P o) 4x)
§ UehiE ABE AN ¥, & gY@z 2q



Tabel 1. Numbers of sires, dams and progeny by generation

Line Year Generation  Number of sires Number of dams Number of progeny
1980—1981 Gl 35 222 1,276
1981-—1983 G2 36 198 841
19831984 G3 46 304 1,529
w 19841985 G4 49 266 1332
1985—1986 G5 27 154 629
Average 39 229 1,121
1980— 1981 Gl 14 89 427
1981—1983 G2 27 175 841
1983—1984 G3 46 298 1,713
B 1984—1985 G4 32 178 819
1985—1986 G5 30 188 757
Average 0 186 911
Ao hsted Hg(mean)st EEAA(SDIE Atst where,
o z+ ¥AE ER7)F(mean + SD)S HAT £ o Y = the record of the K" progeny from the i®
71EAA Wolues Aeg Asdstn ded, ASH sire and the j* dam

2 ARE AHastuch =3 BEHER HER] BE
(precision) & ¥0l7] 9lste] XFEHR} BFRHZ K
F HRAS 7o HAY FAE dHsHeY, o
A vl el sHAE AYAA Ao
(Latter2} Roberston, 1960 + Hill, 1970, Falconer, 1981).
Table 19 FrEdR49 2H & A8t HEAF A8
A dejzl BAALG 2o R &S Aud
2 AAlse Art

m
=

2. MEtoHR FHi&

(D s&ED #E '

BiEe] HSEL King® Henderson(1945) 2 Bec-
ker(1975)9) 5 #Ak% 7 #(variance component anal-
ysis)ell & W& ol &3t dojpch 23] o]
Ba7180] 2l B9E Harvey(1975) 8 &4 HEHE
(least squares method)®] <&} $HMLEHFE FET F
B4 olgsigm, & o] %2 FAE YA
& arcsine ¥ (arcsine transformation)& ¥ ¥ ¥4
o] o] &3 dH(Bray 5, 1960 : Snedecor®t Conhran,
1980).

#3198 3L AT HEY BEBE (statistical §i-
near model)& &3 Zr,

Ya=p+Si+Dyt+ Ex

y = population mean

Si = effect of the i* sire

D; = effect of the j* dam mated to the i sire
Ex = random error

A BEAAN S Dy Exe 24 H£EEE(andom
variables) ©. 24 By 2 HAsty LB &F
0ol HEe T o o, orfE ZHAEAT &
39 32X EAEF2 (standard error) & Dicker-
son(1969) 8] W& o] g3l dojzlev, §Y HA
o ¥ ZF AdE FHA P Moz sty
MEEE F43e dE 819 pooled estimated
A Arstd THEnfield =, 1966 ; Ayyagari 5, 1983).

n h%

2 —

i=1 (SE:)?

o I = pooled heritability
b

=1 (SE:)?

[ 1
= standard error of the estimate

n
) >R

=1 (SE:)?

/
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(2) EREERERS #E
Z8 WH =Aste REENM 2E X5
fi— t 3 (sire variance-covariance) 5 ¥ &
B3k — 3t 53 (sire and dam variance-covariance) &
5 Aol o3 REMEIRGEERS FAYL2ZA d9
FoH(Friars ¥, 1962 ; Becker, 1975).

. ijos
iRs =
/ (ios?Xjos»
e
iRe = ffos+ijop

/ (ios*+iap?) X (iog?+iop?)
where,
iRs = genetic correlation between trait i and j from
: the sire components of variance and covaria-
nce
iiIRsp = genetic correlation between trait i and j from
the full-sib components of variance and cova-

riance

flos = convariance components for sires between
trait i and j

oo = covariance components for dams between
trait i and j

io = variance components for sires in trait i

iop? = variance components for dams in trait i

(3) EEs REY #BE
O BERERIER HEE

B dF9 o] &d AT} Fo] HAASFY &
o SAYE BET N4 AL glo), 7 gdE= =
By FEEEC gzt A ¥Fo) g Hgo
olFolA B¢ ey AEAFE g {2 A
F%] A0l EM5HER Magee(1965), Allairest
Henderson(1966), Yamada(1977), #8(1977) 9] &BF
BRERHES o439 434 NFPE F3R
o}

A Gy o’ Oz " Ocm b
4 Gy Oca O% *** Ocum b:

IA Gm{ lccnx Cerz  *** oanl l ba ‘
by o% orz ** o |-1 |A& Pu
b, Om G **  Opm 4 Py
bs Opi Op2 ' Ol AP,
where,
4 Py, = selection differential of the trait i when se-
lection is intended for by the index selec-
tion, I

4 Gy = genetic gains of the trait i when selection
is applied by the index selection, I
bi = estimated selection index in retrospect
o’» = variance of the tratit i

op; = covariance between trait i and j

o’ = genetic variance of the trait i

ocj = genetic covariance between trait i and j
Q@ BME BEHE

AgygAz A 300493 HAFTE nHAFE 34, ol
P vehvie BEY SRE(EE BRRE
e FAAN JeElue EEN R BRK
) e #FES Falconer(1981)9] WY& ol &3ty 4
Algtglch =¥ o] Hhy e BEERA A%l H4H
E RoER, B AT 048 ATH 2ol 2 B
Fxke BF5H] A Ago] AAE F44
SR AN dT FREHKS EHE KEKE
o218 Qo] HH(Osborne, 1957 5 Nordskog &, 19
67 + Ayyagari 5, 1983).

E(DR) = hxXixXor
E(IDR) = hxX hy X ixX re X opy
where,

E(DR) = expected direct response of
trait X

E(IDR) = expected indirect response of
trait Y

h’ = heritability of trait X

ix = intensity of selection of trait X

Opx = phenotypic standard deviation
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of trait X where,

= phenotypic standard deviation ,
o pf t:ait v K1 = correction factor in dam-family selection
of
R . K2 = correction factor in sire-family selection
G = genetic correlation between ber of
= number of pro dam
trait X and Y z o fpge“”e‘.
= T o
hx = gsquare root of heritability of num . progeny per sire
. h* = heritability of each trait
trait X
hy = gquare root of heritability of
oy I R % EE

1. FHeeh2 #1E
8 ¥Z g ¢ WSEs} FERREE ol A%

* B WIS

Kl = nt1 = W2 Table 26 AAHe] Rick
= -
7 2n @+ (D) 5 ATAN 9449 ALY Lol 20097 4
st (L) Baoh 400U ARSoIH, LineWel 34 4%

J4dn (4+((Q+d) -2 SRl 222 FdEHel A8 A2 HAR

Table 2. Means and standard deviations of various traits in Line-W and Line-B

Line Trait Unit Generations
G1 G2 G3 G4 Gs
S M day 157£116 150+ 76 150+ 78 148+ 68  149% 50
EW 30 g 52+ 26 54t 27 53+ 28 52+ 25 54+ 30
W EW 40 g 57+ 29 56+ 29 57+ 30 56+ 29 56+ 38
EN 300  each 114+166 1264201  130+133  126£149 1144330
EN 400  each 190£261 2024339  213£210 1974294 1804587
s M day 169+105 167+ 56 158+ 72 156+ 63  153% 48
EW 30 g 53+ 26 55+ 30 53+ 29 53+ 29 53 28
B EW 4 g 57+ 28 58+ 33 57+ 32 56+ 33 56+ 33
EN 300  each 117136 1214102 124+119 1184244 1334187
EN 400  each 198£222 2094178  209+191 - 212+ 364

o9, LineBAAE 4ol Z2dEE B 4
YAZE Aoz ste AedPoye gdutdez
Aurzlas g4 #3338 dspl e HRE £H
(control population)& FARCER BEHRE AA
o] Mde £3E A8 Ao sFeERAAT, £
AT E d2F Fdol UAAWY] =] Jdyd
A Jdelhd gdsEe #ay4S Add g &
BT (FH o Ao=w #drie ¢ AL
2 A4ztdd.

ZAUH] Ae T AZAA 2% Ad5t A
gl wety AiHe FAE detded, BRI
€ % Z3 LineWelA e -161+0.838, LineBiME
4441 06252] EIFEEE 9td LineBolA dd
A HAASE Hites BEY FEM(P<0S
B2t 30533 4073 FEEF A ¥
ATy =% Mo Zae] we} dRFE EAFLS
Bz R
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2. RS #EME] Bt

Table 33 Table 4l X S#URS = & SRS
2 X SRS A8 F3E T8 ¥F9 sA
It RHES HEES A=Y U

F2 ARy Ad 300938 AFred 40093 AFSF
o d¥ FREL & HAS] o YAAA F
A FXe) v Ee I & Hogey, ® &
A E] g7 FAX B 7 EAHE) AT 2
BAAZL A vdEdA BEYRE GAgde Hd
e dA3te A Craig F, 1969 5 B2 &, 19
75+ Reddys} Siegel, 1977). ¢ F A FolA =%
40047 o] Ui FFXE 3009FH A
qg FPNEG WA Yeled, ole 4]zt
A3 g2t REHRI FdUds] Oz @
) A4y fFAH L Ad Fdd gt e
Faste A4S RgEd, 53 LineBY 30003
ABF) ZE RE EJYE 4F 23 A
3oz BEY AEHLHP<00DE 7/HAEAN Hadte
Aoz eyt

p
h=

2ALFA A FPHE F AZGN 25 2
of 94¢ FBAZ Ad Ao wa} PasE
2 uveha ddel o gy sgEsiRs) 2
93 93 S XY, FJolx Ax sAM)
P #Z2H3 % € F A 0574 ¥EH
40573 A B35 38 F3XE LineWoj A 04—
057, Line-BellA] 045—-0512 Qolzley ne = ¥
Aol A% FHX7F 3 BN of 2gxo] v)s)
A YedA Vaccaros) VanVieck(1972), Pirchnerst
Krosigk(1973), Quadeer 5(1977), B¢} 2(1982)¢]
A3t AXSA A A} wa} LineWolA =
B 24 % FFAI} Aage A4S non
LineBiM e FRE @3} 38 Zolnr) ojzi gt

o) s} o] Me] Qs jRF Y@e §AMols}
Fagode A2 e fgAso g Fdais 9
Azt Aoz, A g 589 Mol §AW
ol7} EAgcte AN oRolNEe AL 2
T, F AT dojA A g fAY
9 HAAEFe gogo AEEHRE FA2AIAY

Py e

2
°
€

N

Table 3. Heritability estimates and standard errors based on sib correlations by generations in Line-W

Basis Generation
Trait Gl " G2 G3 G4 G5 pooled
S 038+ 026 0.32+ 030 048+ 0.13 041+ 0.14 0.62+ 0.16 047+ 0.08
S M D 0.97x0.09 - 045+ 0.10 051+ 0.10 032+ 0.19 064+ 005
S+D  068+014 0.72+0.16 0474 0.08 046+ 0.08 046+ 0.11 051+ 0.05
S 0.674 021 046+ 021 040+ 0.11 043+0.12 026+ 023 044+ 0.07
EW 30 D 0.70+ 0.12 0.70+0.13 0.38+0.10 041+ 0.11 0.63+0.15 052 0.05
S+D  068+012 058+ 0.12 0.39+ 0.07 042+ 0.08 045+ 0.13 046+ 0.04
S 0.70+ 0.16 027+0.15 0.55+ 0.15 047+ 014 0.11+ 029 0464 0.07
EW 40 D 0474013 046+ 0.12 053+ 0.10 051+ 0.11 090+013°  057+005
S+D  059+0.10 0.37£ 0.10 0.54+ 0.09 049+ 0.09 0.50+ 0.15 0.50+ 0.04
S 050+ 0.22 0.154 0.14 031+ 0.10 029+ 0.15 0.14+0.15 026+ 0.06
EN 300 D 0.76+ 0.10 043+ 012 030+ 0.10 0.56+ 0.09 0.36+ O.i5 049+ 0.05
S+D  063+0.12 0.29% 0.09 0.31+ 0.06 042+ 0.08 025+ 0.10 035+ 0.04
S 052+ 0.17 0.26+ 0.10 024+ 0.08 0.31+0.14 0.08+0.13 025+ 0.05
EN 400 D 0.56+ 0.11 020+ 0.13 0254009  053+0.10 0.26+ 0.15 0.38+0.05
S+D  054+£010 023+ 0.07 0.25+ 0.05 042+ 0.08 0.17+ 0.09 029+ 0.03
S Ibased on sire variance

D ! based on dam variance
S+D ! based on sire+dam variance
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Table 4. Heritability estimates and standard errors based on sib correlations by generations in Line-B

Basis Generation
Trait Gl G2 G3 G4 G5 pooled
S 030+ 0.34 057+ 027 0.13+0.13 059+ 0.16 0.76+ 0.15 044+ 0.08
S M D 0.781 0.16 083+ 0.13 0.521 0.06 041+ 0.15 0.34+ 017 0.56% 0.05
S+D 0541018 0.70+ 0.15 0.32+ 0.07 050+ 0.10 055+ 0.10 ' 045+ 0.05
S 034+ 0.17 0.10+£0.15 036+ 0.11 067+ 023 045+ 0.13 035+ 0.06
EW 30 D 0.10+0.19 041+ 011 0.39+0.08 067+0.15 0.32+0.15 040+ 0.05
S+D  022+0.09 027+ 0.09 0.38+ 0.06 0.67+0.13 0.38:+ 0.09 035+ 0.04
S 0.14+0.15 0.18£0.11 0.05+ 0.02 045+ 023 0.39£0.14 025+ 0.07
EW 40 D 026+ 0.16 027+£0.12 0.02+0.06 0721013 034+ 0.14 040+ 007
S+D  020+0.10 022+ 0.07 0.01+0.03 059+ 0.13 0.36:£ 0.09 030+ 0.05
S 0.35+ 028 047+ 0.14 021+ 0.12 025+ 0.12 022+ 0.11 028+ 0.06
EN 300 D 061+ 017 0.33£0.14 0.50+ 0.07 028+ 0.13 028+ 0.13 0421 0.05
S+D  048+0.16 040+ 0.09 035+ 0.07 0.274.0.08 0.25+ 0.08 033+ 0.04
S 020+ 029 027+ 011 0.28+0.10 - 031£0.12 026+ 0.05
EN 400 D 0.66+ 0.15 023+ 0.12 0.35+ 0.08 - 029+ 0.14 0.34+£0.05
S+D  043+0.16 0254 007 0.32+ 0.06 - 0.30+ 0.09 028+ 0.03
S I based on sire variance

D

S+D ! based on sire+dam variance

- based on dam variance

o] oEldE AT ez A4 £
& Aoz #z9d(Nordskog ¥, 1967 Lenzet
Gowe, 1974 ; Poggenpoel, 1974 : Poggenpoel® Eras-
mus, 1978). {1} Ad v Adil 5H el
o & fA¥ FFAXNE Ay 29, dgrE ¥
A ctE gASe HFYAY AAYez BLudle
Azl A7 dojzr] Wi gdosx FED A
el ofs A AFPe] A5 Re= BHL
o}, ol8]¥ dFdE Dempster 5 (1952) o 3 =
Adel A3 Aol o3 §-Adolst §43 7AH
Ae gedbn 23§ Ao, Dickerson(1955)0] 4
48 2Hoz §X% LAY YA 304
g Az EFstn ANl AdF go}
AAJTGE B3¢ A Ze A4ty Yook =8
Craig 5(1967) o] 7|14 @Fo] d§ Agg 740
B ASE Fdx A= o] YA My \/E
BER7 nZ45x] sty 2 as AL Ags 2,
2 AT dela Az ojHd A& Re=
aadrct
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3. EAMER HEE

F ATANY F8 AL FAZFBATY 3
27} Table 59 Table 61 7 vehd led, bz
Ae FHoE st B EA-FENI ¥R -
FE o2& dojF FRAAI AA =] ok

Table 5. Pooled estimates of genetic correlation coeffi-
cients for 5 generations in Line-W

S M EW 30 EW 40 EN 300 EN 400

S M 0230 0198 0627 0497
EW 30 0234 0865 0129 0150
EW 40 0307 0872 0245 0294
EN 300 0269 -0131 -0354 0938
EN 400 0247 -0201 0254 0913

above diagonal : based on sire variance-covariance

below diagonal . based on siret+dam variance-cova-

riance



Table 6. Pooled estimates of genetic correlation coeffi-
cients for 5 generations in Line-B

S M EW 30 EW 40 EN 300 EN 400

S M 0130 0110 0439 0306
EW 30 0.09 0641 0100 0097
EW 40 0050 -0435 0139 0120
EN 300 0488 0055 -0075 0.838
EN 400 0324 0033 0062 079

above diagonal : based on sire variance-covariance

below diagonal : based on sire+dam variance-cova-

riance

24943 s FALELS AHEH, 300

A= APFgele] FSuThe 4008FH d@Fe 7

7 A9 EEE) Fol=e Rz e 24
AA Y gL AA7|o] Ao wet FolE
e AL ¢ F AU 0FHA G5 4054
33 Aolde FEE Al RolAW, ¥ k9
HEIFRUE dolied o2 AFE Kinney $(19
68), Emsley 5(1978) 2 o9 2(1982)7F 2@ A
3} dAse Holich 30043 AdFo} 4004% A
@5 Alold #AFB/ASFE Line-WellA 092—094,
Line-BolA] 0.86—0872 QoA A, 2714d7t AA
AFFLE FLY F U, 2FRe, o€ Clay-
ton® Robertson(1966), Poggenpoel® Erasmus(1978)
59 2ud Hsg ARG

4. BEe) YRES| #E

Magee(1965)9] #82%k iRz (secondary selection
differential) 7H'd& #Fs] o AL FAA A
wabe 39, 2 YA BHES RBH HE—#S
#H R R SEESHS oSt BPNERIEN
(selection index in retrospect) Wl <& i Ao
W Agydd dsto fd3 AFFg 3T 2
#7t AFEE Table 73 Table 81 AMAIHo] At

Line WA 30734 d5& Add ¥F 026g°
F71d Aoz 33d uY, 40FF A ¢F S 001g4
#28 Aoz vegted Re s5Addx Y 34
@ A2 AF dPYol 252 5AURE ALd3}n 4
Z9oE A9 Wit ddd Re2 gdd. o9

Table 7. Estimates of expected selection responses in

Line-W
Teit  Unit Generation
. Gl G2 G3 G4 G5 Mean
S M day -5.698 -0.509 -1138 -0242 -0.761 -0.672
EW 30 g 1042 0298 -0259 0412 -0.186 0261
EW 40 gr 0067 0202 0.145 0.016 0329 -0.012
EN 300 each 9478 2629 2260 3113 3.020 4.154

EN 400 each 11892 4506 3252 4863 5093 5921

Table 8. Estimates of expected selection responses in

Line-B
Trait  Unit Generation v

Gl G2 G3 G4& G5 Mem
S M day -L120-0999 -1181 -L150 -L162 -1142
EW 30 gr 0299 0022 0306 0000 -0.081 0.109
EW 40 gr 0569 -0058 -0.096 0022 0281 0031
EN 300 each 2716 1552 2872 2780 1940 2372
EN 400 each 4402 2404 4970 — 3157 373

g ddezMe ALA 40533 dFd g 33
o vzl YolFos o ¥FE& FUAAH QL
i F&ged, o A% 30043 ¢ 4009 A
o 0FFA] GF Abold] FAge A9 AT
o2 A AgHoz FHA dF FAAANF
ol 30773 A dFel vls] ZA Dol Rez A
Zhgc 2AAHE L AdF FF 16794 @38 A
22 YEYT, 3009% dds 2 400493 Ad4e
zrzt qdF 415709 592708 F7HE Ao 23y
Red A JAd4 2F 7% & AFFL 199
A Yebg

Line-BAA = ZAAFL AdF AT 1494 &
%8 Aoz el 30043 ITF @ 4009
AdFe 4zt 23779 373408 F1E Roew 24
Houth 30FFA EFA A AdT FF 011g4
7t Rez dElgoy, 40F3A dFe Ao
A9 ¥t d Ae2 FFEA%UG. T AN
2% Add @& Z ¥He fFAFHMFF W
FFe BT & YRR veEhide Pl 4



dolsl AdEe A& FAE 2Q AT e 2
$E Mo} Fch o=@ A A2e] Yol B
FAdosl 22EYT HuTE, & AFoNMS 2
ol og YAE FA Adste ALE YA
BBl M2 FPE A7) PEe] et R
oz Azg

Table 9. Mean estimates of expected direct and corre-
lated selection responses for 5 generations
when selecting on EN300 in Line-W

Sire+Dam Var-Cov
AGl AG2 AG3
4462 4582 3820

............................

Sire Var-Cov
4Gl AG2 AG3
3338 3618 3164

Basis

each|
-1243 -1175 -0.925
0092 0089 0071
0210 -0200 -0.158
6348 6748 5790

-1099 -1.056 -0.840
-0.076 -0.075 -0.060
-0.169 0164 -0.131
5215 5700 5022

day
g

gr
each

EW 30
EW 40
TEN 400

A G1: expected genetic gain in mass selection
A G2 expected genetic gain in dam-family selection
A G3: expected genetic gain in sire-family selection

Table 10. Mean estimates of expected direct and cor-
related selection responses for 5 generations
when selecting on EN300 in Line-B

Sire+Dam Var-Cov
4Gl AG2 AG3
2587 2701 2274

............................

Sire Var-Cov
AGl AG2 4G3
2221 2385 2061

.............................

Basis

Trait
EN 300
s M
EW 30
EW 40
"TEN 400

-1202 -1168 -0933
-0.030 -0.031 -0.026
-0.063 0067 -0057
3146 3376 3014

-1050 -1025 -0821
-0.024 -0025 -0.021
0017 0019 0016
2732 2983 2617

each

4 G1: expected genetic gain in mass selection
A G2 : expected genetic gain in dam-family selection
A G3: expected genetic gain in sire-family selection
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Table 11. Comparisons of observed means with expected means on the basis of estimated parameters for EN300 in

Line-W and Line-B

Observed mean

Gen.

Line

Expected mean (E)

Deviation (O-E)

(0 I i 1 I I il

G1 1139 1139 1139 1139 0.0 0.0 0.0

G2 1263 123.7 1215 1236 26 T 48 27

Ay G3 1300 1263 1231 126.6 37 6.9 34
G4 1261 1286 1255 1290 25 06 -29

G5 1142 1317 1274 1318 -175 -132 -176

Sum of deviations -13.7 -141 -144
G1 1168 1168 116.8 1168 0.0 0.0 0.0
G2 121.3 124.0 1182 1188 2.7 31 25
B G3 1244 1256 1206 1208 -12 38 36
G4 1182 128.5 122.1 1233 -103 -39 -5.1
G5 132.7 131.3 1251 126.5 14 10.6 6.2

Sum of deviations -114 76 62

I based on selection index in retrospect
II ! based on sire variancecovariance

1l : based on sire+dam variance-covariance
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