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SUMMARY

This study was carried out to investigate the time-trends of genetic parameters of the closed flock
population which selected for improving egg production. Data for two layer pure lines, Line-W (Single
"Comb White Leghorn) and Line-B (brown layer) which have been maintained at the Mani Breeding
Farm were collected from 1980 to 1985 during 5 generations.

The effective number of parents per generation ranged from 148 to 366 in Line-W and 85 to
355 in Line-B, and the cumulative expected inbreeding coefficients during 5 generations of selection
were 1.2% and 1.6%. So inbreeding could not be considered a critical factor on estimating the genetic
parameters, heritabilities and genetic correlations.

Heritabilities of EN 300 and EN 400, primary two selected traits, were significantly decreased
during 5 generations, but the estimates of the other traits not showed the consistent decreasing pat-
tern significantly. No time trends of probable consequence were evident in the genetic correlation coe-
fficients of the traits studied. The reason for that situation was attributed to the fact that selection
was conducted for multiple objectives and the relative importance of selection for the studied traits
were not consistent by generations.

(Key words : heritability, genetic correlation, time-trends, effective parents, inbreeding coefficients)
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W fAdols io] 2FjAst ohel RERR
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gotn Ba gdck §¥, Friars $(1962)& 944l
E¢ Aol o]FA el FHEL FA™E
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SEHRIES) EREE (selection plateau) 3 TE S o
o} d4rel d9& FIPde ShA A g%
frzidole) WAst Fdel Al Lernerst Dempster
(1951)7F 2@ w} 913, Lerner(1950)& gl £
8 5 ¥A Atolo] AR Eol TAMM AY
FAZ wElF A 2 FF BREEE (genetic mo-
deD& A ASHch Rendel(1963) & Awe] A7-& o]
£ 7t dA AR TEF o FE Sl
olale gRgelatn AN, FAGEL AAF
AR FHe F7let olg] FEujAteld] A AA
B Hoste 4T FEe Frbd HHA 2l
a7t o ZA dold AS A3 BAsd FEL

Table 1. Codes and description of the traits ]

vl = gtz &ch &8, Bohren(1966)& A
qad 72 BET RE Azt o= BES
v A e BESAS Y dairt 948 o dskA de
don Rasgc

£ QA79 BAL 2599 AFE A% 27
Atggo] i@ Aol Agslo] & AdE dEFA
oA 39 A A8 FRPRAF S
FRARF R A3 FFE AHEo N, A
8 g F@delrt d FPez ARHEANE
Yol Bed Aok

II. B8t o o5&

1. % #H

B dFd olgd Ehte ttUBEREEAA &%,
ST e BEIPAELS(Single Comb White Le-
ghorn) LR (Line W)=t #BEIBAELE (brown layer)
LREE(Line-B) o] thd 19803 %8 1985d7kR19] 6d
7t 5 Fte] 71Eoit) F8 ALY AL 300 4F
Do 40098 Arggoin, o= 30F% R 40
FYA9 FAEEH 244 AF dsiME & Al
29 IAHT AF 2R wet FYIHL ¥FE 2
e Agugol HEHUth Table 101 33 ¥4
289 3 42 =7t AAH Ak

gty A JEe mriAe HEsdd AAF
g2 13T A3, FHS FrHS =otAe H
TEgd AAAFE e ALy duwd

code Description
S M Age at first egg (day)
BW 140 Body weight at the age of 140 days (gr)
EW 30 Egg weight at 30 weeks of age for 5 days (gr)
EW 40 Egg weight at 40 weeks of age for 5 days (gr)
EN 300 Egg numbers to 300 days of age (ea)
EP 300 Percentage egg production to 300 days of age (%)
EM 300 Egg mass (gr) : EN 300X (EW 30+EW 40)
TEN 400 Egg numbers to 400 days of age (ea)
TEP 400 Percentage egg production to 400 days of age (%)
EPE Egg production efficiency : EM 300/BW 140




MAE Atole] mule Ebkst 5k Atole I
g dsto] &KFRE AAEAR, Bbe 198393 19
84 de] Aot 7 23 § 47 gFoz 23
A4 dA"EAen 129 dxde 2% 134 44
Ak

2. ¥EHHT Tk

FAEY o8 Are AFYF FANE 47
AN z7]o] =ejg AA e 2z} P o]}
g dedle ARE AN F 4 3EEE &3
Ao} et B (mean) s EFHA(SDIE A 2e
o zt 243 E4 71Z(meant SD) & 43 st o
o] 7]Zo)A Hoju= ARE Ay A=Y, A%
g2 AEE FAdt BT fAnsy Y F
B (precision) & %0l7] 93} 5(%?%9} BRFA5=
FHh BERRY Fo Ao AL dAFALH,
o] A} XA E3le sHAE AIAA A=A
th(Latter®t Robertson, 1960 3 Hill, 1970, Falconer,
1981). Table 29 frARF9 FH& st AYT
ZAgA gl RyASS ZrtAs H AESFTE
AdEz A= ek

(D EBEHD #E

frAg9 £32 King® Henderson(1954) ¥ Bec-
ker(1975)9] 4#akS %47 (variance component anal-
ysis)oll 2% wd 3t Kempthome® Tandon(1953) 2

Table 2. Numbers of sires, dams and progeny

Borhren 5(1961)¢] F—XHA HBER B85S (in-
tra-sire regression of progeny on dam)e} <J§ uhy <)
7HA = o]l e, EESHTA oF i AS
BEAAAEE A&rt hEol odat REHEsIE By
(repeated regression method)& ©]-§&-3+%t}. 23] o4
9] B8 7189 A& A% Harvey(1975)8 B4 H
i (least-square method)o] ¢]3] 2 EAE BAS
F 4o o] gdtHa, AL go] %2 FAH
H 22 arcsine ¥ (arcsine transformation) & ¥ ¥
B4 o] 489t (Bray &, 1960 ; Snedecors} Coch-
ran, 1980). _

39 3AE& AT HEH KREEE (statistical li-
near model) & &3 2t}

O H#ES el 48 FHEE
Yx=p+Si+D;+Ex
where,
Ya=the record of the k™ progeny from the i sire
and the ™ dam

u=population mean

Si=effect of the i" sire

D;=effect of the * dam mated to the i sire

Egx=radom error

§] EHEA S, Dy, Epe 42 EESE (radom va-
riables) 2 2 WU E HAiste] THEe ZF 0
olx Hie 44 ol ov’, ofE 7HE A

Line Year Gen. No. of sires No. of dams No. of progeny
19801981 G1 35 222 1,276
1981—1983 G2 36 198 341
w 1983—1984 G3 46 304 1,529
19841985 G4 49 266 1332
1985—1986 G5 27 154 629
Average 39 229 1,121
19801981 G1 14 89 427
1981—1983 G2 27 175 841
B 1983—1984 G3 46 298 1,713
1984—1985 G4 32 178 819
1985— 1986 G5 30 188 757
Average 30 186 911
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@ Bk BESH 98 Gk
Ya=p,+BX— 1 +Ex
where,
Ya=the phenotypic value of the k™ progeny of pa-
rent j
X;=the phenotypic value of parent j
ur=average phenotypic value of the offspring popu-
lation
B=the regression coefficient of Y on X
p=average phenotypic value of the parent popula-
" tion
Ex=the deviation peculiar to the k™ progeny of pa-
rent j
Zt %78 FAxe EHERE(standard error)E
Dickerson(1969) 9] g & ol &8t oz e, 54
PA) A 4 Aud AR BAG oz J
ste] MEMEE HE3e WIS F8t pooled esti-
mateS A4+t AH(Enfield 5, 1966 + Ayyagari ¥, 19
83).

h?
E‘ (SE)?
1
(SE)?

=Pooled heritablility

z
i=1

1
1

(SE?
(2) BEHEBGREY H#E
F8 ¥AN EAsE FAYRY Are X
#— 3t 58 (sire variance-covariance) A¥ ¥4 X
53— #£4 8% (sire and dam variance-covariance) 4
B BN o8 fAFVATE FAYoEZAN A4
HoH(Friars §, 1962; Becker, 1975).

=SE. of estimate

z
=1

s
V (os*X os?)
__©tiop
u&b /(;csz+,opzxpsz+ppz)

where,
jRs=genetic correlation between trait i and j from
the sire components of variance and covaria-
nce
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{Rso=genetic correlation between trait i and j from
the full-sib components of variance and cova-

0= covariance componets for sires between trait i
and j

jop=covariance components for dams between trait
i and j.

o =variance components for sires in trait i

op*=variance components for dams in trait i

. #% ¥ #L

1. FHEehel |4t
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wou, sAole] BEAst 2A FUHE qez 7 7]
ol xe] At dd AAAFE 4G 2873 425
2 do] HE BAY AFxe ¥k wH(0.10<P<0.
25) BRY F7t FAE 29 FAS

dutrhoz §AF Wil gle HRE #£M(cont-
rol population)& #X AN HALg AN AL
Z+ ¥gAge Aeddd FHIG d=F JAd 9
£ Bty VAHEANF AAYL =N Ade EFE
WA FGHA 3L £ AN, B AT



717k & QA7 o8-8 AT Avle vl EQ
Agde A& 224 Line-Wet Line-BelA dof
2 2o 9FYL olF 9 fARF FH 2
A7 H4 2% Aoz EHd

3. EESH #EES BME

3

Table 67 Table 7ol & B4 €9 = E44E,
By BA4E 2 2937 HAASFA o3 FFE
F0 PA9 A 14U A 54U F1Y FAA
AXNHS Ak, =g sty F43 FFA o
& 1 4Ex 2 238 489 Ao g 3
AAF= Ueid Aot dutdoz & dyore 3
& Heit# A (unequal nested model ol i3 H-HE &
2% 7S, B BN A% FRA e HEE
Edy $¥Em, 2 B4 BE 23 9E 23
AME RHEEFY gy BEER 2 X4 &8
MEFR K@) 2880 28, 23¢ ¥ JHAAS
o g% FR3ANe KA EWEA FET 2Y
g 23] Agdaed A AAEL g7 FHA
£ FEd A4d 5o EEBEEs A 32 il
H7] 4A%, AL ¥ P ALy I
S 2= gecrn geA dtt(Jerome &, 1956 ; Sie-
gel, 1962 ; VanVieck 3 Doolittle, 1964).

Line-We] 7% 300 43 e 30FRA 3F
oA el A% FAAN 3 B 4 FHA
B} A Jeldon, Line-BoiMe 40093 4ddrst
3033 2 40FHA dF0M B A A
= ASINY AgyAR )59 BR LES 19
T o JFes GFANA 53] Fuhe] Arite] i
RS E ARE & Uk

8 AEFAQL 3004 e 4004 F Ad
o dig FAELe B2 xS0 olEYAA 3
g s HANE P ¥ Hollo, RA ALY
‘g dAgitte oM e dAstE A3 HCrig T,
1969 ; &3} &, 19755 Reddy$} Siegel, 1977). Y 71
7] AFE T FHAE @5 AT A
o) uls] oz EA VElREH, ol Bray 5 (1960)
o] HEH 2 AL YA dge o iy
qEo] Aoz {FAELY 77t Fddcn
e dasd dxste Folch 2, A g%
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ReY, 2% 2 #4¢] 9% FAAI 3 Eadd 9
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Table 6. Heritability estimates and standard errors based on sib correlation and intra-sire regression of progeny on

dam in Line-W.
. 1st Gen. Last Gen.
Ttrait G1) (G5) Pooled b P
S 0.650- 0.090 0.546+ 0.273 0.549+ 0.065 —003+004 p>025
BW © 140 D 0179+ 0.126 0.766x 0.168 0497 0057 008+010 p>025
S+D 0415+ 0069 0.656 0.152 0.491+ 0.042 001+ 006 . p>025
R 0.564+ 0.076 0486+ 0.071 0.509+ 0.032
S 0.666+ 0.208 0.261+ 0226 0435+ 0.069 —011+£003 p<0.05
EW 30 D 0.693+0.118 0.627+0.149 0520+ 0052 —003+£005 p>025
S+D  0680+0.115 0447+ 0.128 0464+ 0041 —003+005 p>025
R 0570+ 0.074 0.409+ 0.050 0463+ 0033
S 0.702+ 0.158 0.106+ 0.289 0458 0073 —-012+004  0.05<p<0.10
EW 4 D 0471+ 0.125 0.899+ 0.125 0567+ 0.052 0.10+£005  0.10<p<0.25
S+D 0586+ 0.094 0.502+ 0.154 0496+ 0.043 —001+003 p>025
R 0.405+ 0.085 0489+ 0.058 0445+ 0035
S 0384+ 0261 0.616+ 0.157 0473+ 0076 0010+ 003 0.10<p<025
s M D 0.968+ 0.090 0302+ 0.191 0.641+ 0.054 —0.18+£005 p<0.05
S+D 0586+ 0094 0459+ 0.110 0.507+ 0.045 —007+ 003  005<p<0.10
R 0223+ 0057 04404+ 0.070 02844 0026
S 0497+ 0217 0.138+ 0.153 0263+ 0.061 —006+ 004 p>025
EN 300 D 0.761+0.103 0.363+ 0.148 0492+ 0.047 —007+005 p>025
S+D  0629+0.116 0250 0.098 0.351+ 0.037 —006+£004  010<p<0.25
R 0206+ 0.147 03294 0.101 0.319+ 0.058
S 0515+ 0.173 0078+ 0.125 0251+ 0.050 —008+003  0.05<p<0.10
TEN 400 D 0.563+ 0.108 0263+ 0.147 03974+ 0.048 —003+£006 p>025
S+D 0539+ 0097 0.171+ 0.088 0.294+ 0033 —006+005 P>025
R 0.198+ 0200 0241 0.149 0.278+ 0.088
S 0522+ 0.139 0.181+ (0.128 0291+ 0.056 —006+004 010<p<025
EP 300 D 0416+ 0.111 0.260% 0.156 0416+ 0.048 001+£005 p>005
S+D 0469+ 0084 0220+ 0.091 0342+ 0.035 —-003+004 p>025
R 0241+ 0.153 0.1964 0.105 0235+ 0.062
S 0586 0.123 0.089+ 0.177 0321+ 0.048 -011+003 p<005
TEP 400 D 0334+ 0.118 0.228+ 0.149 03314 0.050 001+005 p>025
S+D 0460+ 0078 0.158+ 0.085 0297+ 0033 —~004+ 004 p>025
R 0266+ 0.195 0250+ 0.146 0264+ 0.089
S 0563+ 0216 0.143+ 0172 0277+ 0061 —007+005 p>025
EM 300 D 0.747+ 0.108 0436+ 0.146 04721+ 0,048 —-007£004 010<p<025
S+D  0655+0.117 0289+ 0.105 0340+ 0037 —-007+004  0.10<p<025
R 0333+ 0.143 02324 0.087 0264+ 0052
S 0479+ 0231 0217+ 0.138 0290+ 0073 —-006+£002 0.05<p<0.10
EPE D 0.825+ 0010 0292+ 0.157 0618+ 0.046 —010£004 010<p<025
S+D  0.652+0.123 0252+ 0.095 0427+ 0002 —-008+003 0.05<p<0.10
R 0416+ 0.111 0.302:+ 0.072 0346+ 0041

S ¢ based on sire variance

D : based on dam variance 4
S+D ! based on sire+dam variance
R * based on regression coefficient
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Table 7. Heritability estimates and standard errors based on sib correlation and intra-sire. regression of progeny on

dam in Line-B
Ttrait lst Gen. Last Gen. Pooled b P
(G1) (G5)
S - 0.349+ 0204 0584+ 0.081 —013+004 p<005
BW 140 D 0269+ 0.280 0618+ 0.132 0500+ 0.061 011+003 p<005
S+D 07210154 0483+ 0.116 0546+ 0.046 —003+£005 p>025
R 0583+ 0.060 0.368+ 0.084 0.508+ 0.032
S 0341+ 0.106 0448+ 0.134 0.350+ 0.058 008+ 006 p>025
EW 30 D 0.103+ 0.187 0.315+ 0.149 0.396+ 0.053 007+£006 p>025
S+D 0222+ 0094 0.382+ 0.091 0.353+ 0.038 0074005  0.10<p<0.25
R 0514+ 0.085 0461+ 0.067 0510+ 0.031
S 0.142+ 0.148 0.386+ 0.137 0250+ 0071 008+004  0.10<p<025
EW 4 D 0255+ 0.158 0.337+ 0.144 0.397+ 0.067 006+ 009 p>025
S+D  0.199+0.099 0.361+ 0.091 0.300+ 0.046 007£007 p>025
R 0311+ 0.090 0277+ 0.156 0424+ 0.044
S 0302+ 0.339 0.763+ 0.152 0444+ 0077 009+ 008 p>025
s M D 0.775+ 0.157 0.344+0.172 0558+ 0.048 —0.13+003 p<0.05
S+D  0538+0.181 0.554+ 0.104 0453+ 0.046 —002+005 p>025
R 0.112+ 0.038 0.293+ 0.074 0204+ 0.025
S 0.350+ 0.284 0.224+ 0.117 0280+ 0.060 —~005+003  0.10<p<025
EN 300 P 0611+ 0.168 0279+ 0.134 0424+ 0.049 —007+£004  0.10<p<0.25
S+D  0481+0.158 0251+ 0.082 0.326+ 0.038 —0.06+001 p<0.01
R 0.154+ 0.081 0211+ 0.182 0241+ 0.052
S 0204+ 0292 0.308:+ 0.124 0256+ 0.053 001+£002 p>025
TEN 400 D 0.658+ 0.150 0.294+ 0.139 0.341+ 0.050 —=007+005  0.10<p<0.25
S+D  0431+0159 0.301+ 0.085 0282+ 0.035 —003+003 p>025
R 0400+ 0.149 0.113+ 0221 0374+ 0.084
S 0.336:+ 0.299 0.181+ 0.099 0317+ 0041 —003+002  0.10<p<0.25
EP 300 D 0.650+ 0.165 0206+ 0.113 0237+ 0.052 —008+007 p>025
S+D 049+ 0.164 0.194+ 0.075 0.255:+ 0.031 —006+003 0.10<p<0.25
R 0245+ 0.126 0.031+ 0.237 0.189+ 0.059
S 0316+ 0.286 0.351+ 0.121 0279+ 0047 001+003 p>025
TEP 400 D 0623+ 0.164 0277+ 0.143 0.269-+ 0.052 —007+005 0.10<p<025
S+D  0469+0.158 0.314+ 0.085 0245+ 0.032 —003+004 p>025
R 0429+ 0.171 0.144+ 0.250 0.397+ 0.087
S 0444+ 0345 0.269+ 0.091 0286+ 0.062 —002+005 p>025
EM 300 D 0.771+ 0.173 0.160+ 0.141 0.333+ 0.068 —013+£007 0.10<p<025
S+D  0607+0.186 0.215+ 0.075 0285+ 0.044 —008+006 p>025
R 0248+ 0.086 0.388+ 0.295 0.314:+ 0.054
S 0467+ 0372 0.156+ 0.138 0275+ 0.078 —006+004 0.10<p<025
gpe D 0.844+ 0173 0.374+ 0.126 0436+ 0.067 —0.09+£009 p>025
S+D 0656+ 0.199 0265+ 0.087 0.335:+ 0.049 —008+007 p>025
R 0.332+ 0.080 0.240+ 0.038 0.348+ 0.051
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EBERERC AT 4% $3XE LineBlA
028— 0442 Jehged, of A o g8 dF
Bayl glo] ¥ dFAN dolA FRAlete FAAH
vlazt Er7bestAR, 4ol 23R BELA
37|z vjFo] Hol HlRF A Yo Je FAR
Agch, o] FAol U Mgo] Aggakd] Ui A
Wit ohg2] FF Awo] sbssigde g nIT
W, ApFee 2dgA Y AFELAS o] g BE
AT 2L o] YA {FH 0§l F
e # Ae Aoz AgHr)

o} F8 FAEY A ZH we FIY F
@i}sl Wl P4 AP upel o) Mg o3
BEE A9 fAMs} FaHEdE Aol B

oA olfAE A& AVIA, T AFrg 2
@5 g fAYY Pga %’8‘% goz o Myt
EFE ZA2A7AY "o gelde FoA7E &
Qezx ALY = e Aoz FZ9ch(Nordskog
&, 1967 5 Lenz¢t Gowe, 1974 5 Poggenpoel, 1974 ; Po-
ggenpoel®} Erasmus, 1978).

4. BEHEBRGEE HEES #L

5Ad E¢He] g ¥AN B EA-ZRAI 2y
FA-FERC A8 249 fRAGBAS A

2 Table 8% Table 9o AMAIFo] U},
Line WA sAtiE Adstn 4zt 24
AT 30098 AFE Aol

P!
Fd3BAsE 29

5}7‘]’%4] Bug Aast dXse Aoz, AEd e, O EA-FTERD g8 A€z 0842
% e MTo] HAMoY EAPLGE A —0731, —0337, —033022 Y%, F2 I

Table 8. Time trends in estimates of genetic correlation coefficients in Line-W

Gen. 61 G2 G3 G4 G5 Pooled
Ttrait B.

SM- s* 0.186 0239 0.055 0.531 0.141 0.230
EW30 S+D** 0222 0192 0.028 0288 0.077 0.161
SM- S —0.842 —0.731 —0.377 —0.330 —0.853 —0.627
EN300 S+D —0.771 —0.625 —-0.550 —0.379 —0.614 —0.588
SM- S —0.205 0.127 0.371 0.118 —0.622 0.118
EP300 S+D —0.137 0.182 0275 0.138 —0.196 0.138
SM- S —-0.776 —0.590 —0403 —0.061 0.538 —0473
EM300 S+D —0.676 —0.509 —0.529 —0.176 —0.012 —0464
EW30- S 0.019 —0.070 —0235 ~-0.329 —0.030 —0.129
EN300 S+D —0.019 —0.150 —0239 —0234 —0.012 —0.131
EW30 S 0.287 0.163 —0.201 -0.121 0.033 0.033
-EP300 S+D 0.195 0.006 —0274 —-0.115 —0.004 —0.004
EW30 S 0.320 0.408 0421 0.107 0.635 0.378
-EN300 S+D 0.328 0417 0446 0277 0.634 0.420
EN300 S 0.700 0584 0.699 0.893 0.942 0.764"
-EP300 S+D 0.737 0.650 0.634 0.862 0.876 0.752
EN300 S 0.947 0874 0.753 0.887 0.746 0.841
-EM300 S+D 0.928 0.832 0.740 0.851 0.758 0.822
EP300 S 0.696 0.557 0454 0.895 0.741 0.669
-EM300 S+D 0.721 0.557 0.352 0.807 0.664 0.620

*  based on sire variance-covariance(rcs)

* ! based on sire+dam variance-covariance(rgs+p)
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Table 9. Time ternds is estimates of genetic correlation coefficients in Line-B

Gen. Gl G2 G3 G4 G5 Pooled

Ttrait B.
SM- s* -0130  —0025 0.111 0475 0.055 0.055
EW30 S+D**  —0188  —0075 0013 0268 0.066 0013
SM- S —0676  —0917 —0835 —0.940 —0830 ~0840
EN300 S+D —0693  —0848 —0.734 —0.720 —0.732 —0.745
SM- S 0.148 0006 ~0560 —0954 —0588 ~0560
EP300 S+D 0128  —0122 —0292 —0338 —0.249 —0175
SM- S —0659  —0684 —0.712 —0622 —0.798 —0.695
EM300 S+D —0673  —0806 —0.366 —0483 —0522 —-0576
EW30- S 0512 0069 —0.144 —0.39% —0314 —0055
EN300 S+D 0155  —0.167 0,053 —0.147 —0.096 —0.096
EW30 S 0463 0.193 —0222 —0374 -0311 —-0222
-EP300 S+D 0063  —0364 —0.134 ~0.039 0011 —0.039
EW30 S 0677 0674 0522 0.246 0311 0486
-EM300 S+D 0403 0377 0520 0.444 0543 0442
EN300 S 0632 0.401 0.896 0992 0934 0.771
-EP300 S+D 0635 0641 0837 0891 0840 0.769
EN300 S 0981 0.774 0753 0.782 0771 0812
-EM300 S+D 0.965 0.839 0229 0814 0.762 0722
EP300 S 0.609 0430 0647 0.848 0678 0.642
-EM300 S+D 0.596 0422 0.039 0.788 0670 0503

*  based on sire variance-covariance(rgs)

** ! based on sire+dam variance-covariance(rgs+p)

-265-



A L Aoz ¥A Aold §ARBAST
Aozt F71Ee wetd FAE Gges wExA
% Aoz wadch

7S
am

V. &
2 479 BFe 2] AL E s 4w
o] AP & d&FAAA vt AFHE £43}
of Ao o] AEz FARF7) WY FHo
2 Hsexg dne Ro2A B4 A og
3 e ZEL A4
Age] o7 fAMole ¥ 3L F8 A
W #3183 f33@ALY Add d%g
Gol A R Eo A tiF FAEL] A
7t A e weld Ziste FHAE JeEhge AL
2 EAHEAT 2y, Aol 1P E Aoigrt £
SAtel 23 BAZ FAET FA FA dF
A4 daxe @A vEgd dwt § A %A
A=A AP FoUd 3004F @] g #
S fAgel FEY £z AadEe Ro2 ¥
4sje] Mg o Ay WEMRI Zadde
AEE 8% £ AU FZE Alolg fARRA
FE Ad Ao ozt FRAF A FFE BAFA
ZRed, ole F ASdM BE o] ¥Ao] FAld
Agyzde AL891, © Advdg ol Ayl
of g AdulFo) getdozN  PYAE AlolY
fA3 Aol Az E2RAHNA | sid="HE A
2 &=

V. =

2 47 BEA SAESA Add o9 /3
Y3 FAFB/AFEY FARSFI ojd FPez
e E dotrr] dstd FAANAS £4
old ARE YHHIEF 1AE([LineW)st 24
d8% 1A% (Line-B)o] ti¥ 1980 %8 19853 7HA)
o 693t 5HT e A g Re= &
BE ) BMbst 23] 4%y 24 ¢ #3
4o FAZBATY 33 43 doA 2AE 8
oFstd ohg3 A

1 ¥ A% B8% ¥9 d%e F dg¥ad

..266_

3004 % Al 4009 ARl M, LineWS 73
S ¢de sAteA A Aoz veid wha,
Line-BAllME AL 23] 24 28719 42570
4 71 Aoz st 28948 e F AZAA
Zzt AdF 16143 4494 U3 Ao 2 ¥£45
RE, LineBolA A e 129 {Fo4d&
Bgct LineWolA vebhd ddse ZiaFEH7} &
ARAF] A AFAAAY gRE 2T A
gl g R8s} Qe & A7) =AMt

2. AN o] FA AdIAFAN FYAF2
2 JvEehg Al Gl dis] detry] A%
o Y FEFAF 48 AL =g >
Ag 23 474 02%9 03% % Jegd, RRE
BEE z=Astd AR Add 2xAsE 42 08
%032 JENhtA Iz AT 9 AHHY
dolvd FARS 239 23E TAMNE §& Ao
2 #dEddt

3% A% F8 ¥4 U fAHL
PR B ] A7 FFAIF B FAkelv
AL g X vAA ¥4 derdt, o
YA ulAE ZAEFE IS vAE FA44
olg] EXNE dAE FACk 300493 g
€% 32 A §FAYL F AT A 3
Fof e} FaHE FAE BHou, 3053% ¥ 40
FHEAY dF g 419 P Ad B
ot FRF T4 2AE Bolx] Y, £, F8
¥R Aole fFRLBASE Ad Aale] whel 4F
g wgoz WREA g Aoz vged, o
o gFo] FAlol AEHAL = F Fdo) U
AguFol AdEz dAHA] ZHPAUN 2= 3
AL /AR &9 B dse 22 4G
s sich.

2
T

B o

=
=2

Vi. 2F XK

1. Ayyagari, V,, S. C. Mohapatra, A. Venkatramaiah, T.
Thiagasundaram, D. Choudhuri, D. C. Johri and P.
Renganathan. 1980. Selection for egg production on
part record. L Evaluation of short term response
to selection TAG 57: 277—283.

2. Ayyagari, V., S. C. Mohapatra, A. Venkatramaiah, T.



10.

1L

13.

Thiagasundaram, D. Choudhuri, D. C. Johri and P.
Renganathan. 1983. Selection for egg production on
part record.

1, Correlated response to seletion. TAG 64: 169
—175.

. Becker, W. A. 1975, Manual of procedure in quan-

titative genetice. Washington State Univ., Pullman,
Washington.

. Bohren, B. B, H. E. McKean and Y. Yamada. 1961.

Relative efficiencies of heritability estimates based
on regression of offspring on parent. Biometrics 17
: 486—49L

. Bohren, B. B, W. G. Hill and A. Robertson. 1966.

Some observations on asymmetrical correlated res-
ponse to selection. Genet. Res. 7: 44—57.

. Bray, D. F,, S. C. King and V. L. Anderson. 1960.

Sexual maturity and the measurement of egg pro-
duction. Poultry Sci. 39: 590—601

. Clayton, G. A. and A. Robertson. 1966. Genetics of

changes in economic traits during the laying year.
Brit. Poultry Sci. 7: 143—151.

. Craig, J. V, D. K. Biswas and H. K. Saadeh. 1969.

Genetic variation and correlated responses in chic-
kens selected for part-year rate of egg production.
Poultry Sci. 48: 1288—1295.

. Dev, D. S, R G. Jaap and W. R Harvey. 1969. Re-

sults of selection for eight-week body weight in th-
ree broiler populations of chickens. Poultry Sci. 48:
1336—1348,

Dickerson, G. E. 1969, Techniques for research in
quantitative animal genetics. Techniques and pro-
cedures in Animal Science Research :36—79.
Enfield, F. D, R E. Comstock and O. Braskerud.

"1966. Selection for pupa weight in Trbolium Cas-

taneum 1. parameters in base populations. Gene-
tics 54: 523—533.

. Falconer, D. S. 1981. Introduction to quantitative

genetics. 2nd ed. Longman, Inc.

Friars, G. W, B. B. Bohren and H E. McKean 1962
Time trends in estimates of genetic parameters in a
population of chickens subjected to multiple objective

- 267 -

14,

15.

16.

17.

18.

19.

20.

21.

22

selection. Poultry Sci. 41:1773—1784.

Goher, N. E. and W. H. McGibbon. 1974. Effect of
selection and inbreeding on rate of lay in part re-
cord and other correlated traits. Proc. 15th World's
Poultry Cong. New Orleans: 151—153.

Gowe, R S. and R. W. Fairfull 1984. Effect of se-
lection for part-record number of eggs from hou-
sing vs selection for hen-day rate of production
from age at first egg Annal Agri. Fin. 23: 19%6—
203.

Harvey, W. R. 1975. Least-squares analysis of data
with unequal subclass numbers. USDA. ARS H-4.
Washington D. C.

Hill, W. G. 1970. Design of experiments to estimate
heritability by regression of offspring on selected
parents. Biometrics 27: 29—311.

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

Kempthorne, O. and O. B. Tandon. 1953. The esti-
mation of heritability regression of offspring on pa-
rent. Biometrics 9: 90—100.

King S. C. and C. R. Henderson. 1954, Variance
component analysis in heritability studies. Poultry
Sci 33: 147—154.

Latter, B. D. H. and A. Robertson. 1960. Experime-
ntal design in the estimation of heritability by reg-
ression methods. Biometrics 16 : 348—353.

Lentz, W. E. and R. S. Gowe. 1974. Changes in ge-
netic parameters of White Leghorn strains under
seletion, Poultry Sci. 53: 1947.

. Lerner, L M. 1950. Population genetics and animal

improvement. Cambrige Univ. Press.

. Lerner, I. M. and E. R. Dempster. 1951. Attenua-

tion of genetic progress under continued selection
in poultry. Heredity 5: 75—94.

. Nestor, K. E. and W. L. Bacon. 1986. The influences

of genetic increase in egg production and body wei-
ght on egg mass production and biological efficency
of turkey hens. Poultry Sd. 65: 1410—1412.



26.

27.

29.

30.

3L

32

35.

Nordskog, A. W., M. Festiong and M. W. Verghese.
1967. Selection for egg production and correlated
responses in the fowl. Genetics 55: 179—191.
Nordskog A. W, H. L. French, C. R. Arboleda and
D. W. Casey. 1972. Breeding for efficiency of egg
production. World’s Poultry Sci. J. 28: 175—188.

. Nordskog, A W.,, H. S. Tolman, D. W. Casey and

C. Y. Lin 1974, Selection in small population of
chickens. Poultry Sci. 53: 1188—1219.

Pirchner, F. and C. M. Von Krosigk. 1973. Genetic
parameters of cross and pure-bred poultry. Brit.
Poultry Sci. 14 :193—202.

Poggenpoel, D. G. 1974. Response with selection on
part-year egg production. Proc. 15th World’s Poul-
try Cong. New Orleans: 149—151.

Poggenpoel, D. G. and J. E. Erasmus. 1978. Long-
term selection for increased egg production. Brit.
Poultry Sci. 19: 111—123.

Quadeer, M. A, J. V. Craig, K. E. Kemp and A. D.
Dayton. 1977. Selection for egg mass in different
social environments. 1. Estimation of some para-
meters in the foundation stock. Poultry Sci. 56:
1522—1535.

. Reddy, P. R. K. and P. B. Siegel. 1977. Selection

for body weight at the eight weeks of age. 12. Egg
production in selected and relaxed lines. Poultry.
Sci. 56: 673—686.

. Rendel, J. M. 1963. Correlation between the num-

ber of scutellar and abdominal bristles in Droso-
phila melanogaster. Genetics 48 :391—408.
Sheldon, B. L. 1980. Perspectives for poultry gene-

36.

37

39.

40.

41.

42.

_268_

tics in the age of molecular biology. World's Poul-
try Sci. J. 36: 143—173.

Sheridan, A. K. and J. S. F. Barker. 1974. Two-trait
selection and the genetic correlation. L Prediction
of responses in single-trait and in two-trait selec-
tion. Aust. J. Biol. Sci. 27: 75—88.

Siegel, P. B. 1962. Selection for body weight at ei-
ght weeks of age. I. Short term response and he-
ritabilities. Poultry Sci. 41 © 954—962.

. Snedecor, G. W. and W. G. Cochran. 1980. Statisti-

cal methods. Iowa State Univ. Press.

Vaccaro, R. and L. D. VanVleck. 1972. Genetics of
economic traits in the Cornell Randombred Control
Populations. Poultry Sci. 51 @ 1556—1565.
VanVleck. L. D. and D. P. Doolittle. 1964. Genetic
parameters of monthly egg production in the Cor-
nell Controls. Poultry Sci. 43: 560—567.

Vasquez, C. P. and B. B. Bohren. 1982. Correlated
responses in some economic traits from selection
for fast and slow hatching. Poultry Sci. 57: 330—
335.

Yamada, Y, B. B. Bohren and L. B. Crittenden.
1958. Genetic analysis of a White Leghom closed
flock apparently plateaued for egg production. Pou-
Itry Sci. 37: 565—580.

. BB, REE. 1982, IS REEE ZRE H

Y EEER e ¥ PR @&k 24: 10
—19.

. BRRRAR, SRER. 1975. SRR SRE |k

Z1et RS REH 2 REMERN 2 HE
BEE 17: 15—45.



