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SUMMARY

This study was carried out to build up new synthetic egg production lines which had sex linked
gene for feather color sexing and had also superior combining ability for producing the best com-
mercial chicks.

In order to make autosexing layer line, the commercial layers which had Z*Z¢ and Z*W were
mated. Among progeny, the chicks which had homozygote of silver gene and non-silver gene were
selected for making dam and sire lines, Afterwards the closed flock breeding method was utilized
to improve general perfomances of the each line,

The performances of egg production in synthetic line were 161 day for age at sexual maturity,
219 eggs for total egg number to 60 weeks of age, 84% for hen-day egg production and 61g for av-
erage egg weight., There was no difference in egg production between new synthetic lines and
imported breeds.

In the analysis of genetic trends, the estimates of genetic parameter in the autosexing lines
were similar to those of the general population of layer breeders. This results indicated the con-
sistency of genetic variation from this selection.

(Key words: sex-linked gene, feather color, autosexing, layer)
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FE RN 7L 3 dste] f-As A4 ok g
3o} AA RREMO o143l s 2] A ETol
galAx ek Holl YolA 4 W48 (Z chromo-
some) Aol A&l FAsHe A A= H3E R
T(B), BMEMOT(K), RERMT(S) o A&
2T (Id) 5 372 1639 FAAE ¢
ow, olF 12Ho] whr #HERMT ol wEFt
(Somes, 1981;1980; Malone and Smyth, 1977;
Buss, 1976; Abott and Yee, 1975; Hutt, 1960).

ol2¥t it KMTE o83 & S-S Punnett
7} Pease(1930)7} #z= 3ugAxE =43
Camber®%2 #23 ola]l Legbars, Dorbars,
Ancobars 5 o2] B%i%:3#(Autosexing breeds)
Eo] shEolA v Qle}k, T x| 27HA] o]#dl &
o] ofAlAtdell de] & A Eaha gy ole 2
o 2L R Lo AA o} 4 AFHE FL A
8¢ el =2 TS 292, w9 IPUET
ol 234 o} AEslw wlzA -ghEE 5
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2 H2 AAFole MHEERo] FH5IES
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o] zhpal opjel Ay A = wslx gich
(Gawron and Smyth, 1980).
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KA AA(ZW)F 53 o] 24T AAEL s}
o 2AFA7l =2 Fig, 13 2 44 P42 Ad
HAFE A ", ol nAFE F XREA #
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homoz Ad BFHY 24& AL o4 o] &
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el 2chAle] BERES] BRRES 2450 9
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commercial chick- Z5Ze(silver) X ZsW(non—silver)

I { L] L
genotype of Fi- Z57s= VAYAL Z5W 78W
(silver) (non-silver) (silver) (non-silver)

| '

selection for sire- Z87s ALY

selection for dam— Z257s Z5W

Fig. 1. Primary selection scheme for autosexing breeds.

selected dam- Z878(silver) X Z5W(silver)

™ I L+ 1
genotype of Fi— 72578 7578 yAZ" yAL"
selection for dam— 2ZSZS 75w

Fig. 2. Secondary selection scheme for autosexing dam line.

test cross- 7878 X 78w VAFAS X yALY
| L
1 I | T g
Fi1 of test cross~ 7578 '] Z57s 7878 75W 78W
SELECT NON-SELECT

Fig. 3. Test cross for dam line selection.

genotype of parent stock- sire line dam line

7878 X ZsW 72575 X 7sW

new synthetic autosexing B line(Zs78) A & C line(Z5W)
line & genotype NON-SILVER SILVER

Fig. 4. Breeding of autosexing breeds .
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Zo2 AR B (clossed flock breeding)-&
AR g el Al -3k FRE AUgcH(Fig. 4).
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Yix=the observation of the k™ progeny from
the j* dam and i* sire
p=population mean
Si=the effect of the i* sire
Di=the effect of the j® dam mated to the i
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eik=the effect of the k** progeny within the
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£ 2385
@ Heritability estimated from sire variance
component
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COV(GG))
v 6%+ ol

Cov(G;G;)=genetic covariance be-

IGi=—

where,
tween it and j** trait

olai - 0%g;=genetic variances of the i* and of
the j* trait

I, &R 9 =
1. —HER
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(2) & Al Fike| £HE

BEHE R REi5 £FE RS Table 29 7
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Table 20l #A|A1= vle} ZFo] B, C-lineoll4] B
of =g A=F AAHE delltd, ole 55¥A
(1990, 1. 5) #R<&H (ND)o] L3t 5~858 A
ololl oF 50%¢2] wolz]sl SEFE=IQc}. A-line B,
C-linexc} 45 Aol Hhfsl o] A2ls Adol4 A5
A7l el wAeEe 9FE #A g F4H
AA & 71 5319t

9~20Fe A &fF&Eo] 3lojxx B,C-linec]
Adlineol| v)3led A= o] A= A2 HhEA71S ND
o 2 qlaled 2733 WelHoll v|sle] 55fEST Bol
AR w g o2 gzt

553 2] ND#HAj o] 7ol v]R] o= Folld B
£ e} 7e] EIRRTH(21~40 wk) 7] 2 &S o
Az Y& & & ok e EIPERI(41~60
wk)elli= ND w9 o 3ke] Alebz|a B,C-lined] 4
&) £ vebgtel, abebd 2 A F el ND
W g qlal ffrao) il kel xlelE 33
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Table 1. Fertility and hatchability of the synthetic lines

Lines Eggs | Infertile | Embryo dead | Still birth | Hatching Fertility Hatchability
egg chick %
A line 2747 376 81 255 2035 86.3 85.8
B line 2615 214 M 429 1918 91.8 79.9
C line 2151 286 32 262 1571 86.7 84.2
Table 2. Viabilities of the synthetic lines
Lines | Chicks Viabilities at chick Viabilities at layer
0~8wk | 9~20wk | 0~20wk | 21~40wk | 41~60wk | 21~60wk
%
Aline 895 88.38 96.60 85.44 98.63 97.08 95.68
B line 537 49,90V 85.07Y 42.46 93.86 99.07 92.98
C line 597 64.98 83.94 54.55 87.04 99.29 86.42

D: A number of chicks were dead by Newcasle Diease
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shts wholed 4 gl zelvt C-line 20~40wk

(3) SR Rk MR Bk EESREE 213} (B-lineo)) vj#l)) & FECE F7lel 7]al
e ke MBS Table 33 2}, = Zojr,
oRFE 2 R 2 ASuol: WY 4 9 AR 7 REER O] ESREE IOl AN BRI sE
oo] EEE} Ao A stzz A4 T8 @ I3k, MEARS] A4 Blinee] 713 $43iA
Aoz yalch vrebiget. g, 2 AlE3ke) AlsbsA e Aol &R
gok ESRES o3kl ojste] EIFRTHIAIE ~40
(4) SR Rike] BI0 R wk}e] ol 2 zlo|r} T A Jehie], g
AHAE FHES) IR Table 49} 2bck. BA(41~60wk) o] $HL Rhee] Zolg wolx|

Tabld 40l AA1% uls} zFo] 4% HEE-S 155~165 %L et GRER B-lineo] 94314 viebxk oy, A
d WNEH EEMEAE 16020 ARl S Clines) PEE 2 Aolrt 24 ggieh
Clineo] ¢ 13 A% A= et ol el BEMRE A A3t v, AHon
Rl ESREENS vlas) 2 Alineo] 7b3 $ BEY Aline 7|2 443} M—kike] Rke et
43 AAL vglw o2l A ESAO] e R Hglevt, B,C-lineoll glelAl= HREM (5~8F4)
gnch o43lgly] ol Bline E& $-43 4 o]l NDubg o 2 qldle] Axbo} Eaala 25 o] M
B55L 39l yhd Clined okt Az=d 444 v MR ~40wk) 5ol 7kx] J & u]H & 5
Bhiz ik Alekal4E BN A 3o F ARl Hste] AzatA vebgt
2 el hEd BES 93 oY 298 R AP ol A3 EopE JRES] HE7) Sl

Table 3. Body weights of the synthetic lines

Lines Body weights
0wk 8wk 16 wk 20wk 40wk 60wk
g
A line 41.0 726.7 1331.9 1559.7 2118.6 2178.0
B line 35.6 606.6 1441.1 1644.5 2090.8 2163.0
C line 37.1 525.1 1355.5 1532.8 1982.4 2166.5

Table 4. Production performances of the synthetic lines

Lines |Chicks| Sextual Total egg number % of egg production Egg (Total
egg

maturity | 20~40 | 41~60 |20~60wk| 20~40 | 41~60 [20~60wk| wt. | mass

day egg % g g

Aline | 222 160.2* 107.2 | 115.2% | 222.3° 83.7* | 82.3% | 85.5° 60.6° |13495.8°
Bline | 203 158.6* 105.3* | 114.8% | 220.1° 86.1° | 82.08 | 84.1% | 61.8° |13603.0°
Cline | 139 165.4° 98.8° 111.5™ | 210.3° 85.4° | 79.6% | 82.5° 60.6° |12726.0°
Total | 564 160.9 104.4 | 1141 218.6 86.9 81.5 84.3 61.05 | 13336.7

ac : Means followed by a common letter are not significantly different at the 5% level
NS : not significant.
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Table 5. The partial records of egg production in the synthetic lines

Traits|Lines 24wk 28wk |32wk |36wk 40wk 44wk | 48wk 52wk 56wl [60wis 20~ 40wk]41 ~60wik[20~60wk

Egg %

pro- |A line| 58.0 | 88.3 | 83.6 | 86.8 | 87.1 | 85.4 | 825 [79.9 |81.4|75.4 | 887 | 823 | 855

duc- |B line| 60.0 | 88.0 | 91.9 | 90.1 | 86.9 | 84.4 | 85.8 | 77.3|81.4 | 745| 861 | 820 | 841

tion |C line| 35.5 | 86.4 | 87.6 | 85.5 | 81.4 | 85.8 | 84.1 | 77.1 | 79.9|62.7| 854 | 796 | 825
g

Egg |A line 49.3 | 52.1 | 56.0 | 50.1 | 60.2 | 60.9 | 62.4 | 63.0 | 64.8 |64.8| 57.5 | 628 | 60.6

wei- |B line| 52.2 | 56.3 | 60.4 | 60.2 | 61.6 | 61.9 | 63.1 | 63.5 |64.1 [65.2| 581 | 63.6 | 618

ght [C line| 50.8 | 55.8 | 59.1 | 60.6 | 61.6 | 62.0 | 62.2 | 62.8 | 64.1|65.0| 57.6 | 63.2 | 60.6

Table 5ol #| A= o 3=t

Fig. 59 ez = ¥5 2 B-line9] vz ek
o] 747 EFow, EIFRIY A Abols} A
ol 2A 4T viH T Y-S o 4 Urt EE
o] Alekg Aoy 2A Jehdx x| gt e
C-lineoll 4 605-2oll4] FA7 Abghs AsHe Holn
et

g Fig. 604 REol sl 337150 o

EORENS =32 B33 A2 Yot FEL A
71748 %3led B,C-linee] $-43tAl epgten
A-lined FESRZ HEime] HREHo R WEL JHHA
vebste), @3] atels F2 BRI & AE B
olu} Fedo) Fr14-E Az 7he] Aol £HE gt

olAbe] A=E Zgsl] Bl EHKRS H$E Ha
AREE FAo 23 AakA (M ~40wk) of E5P
BEHE7E Felo] A2 o, EIECAE 24 %

100
/"\\__.
90 M
80 :

Wi
f

50
40
30
20 —I —L L L L 1 — 1
24 28 32 36 40 44 48 52 56 60
week
~—— Aline ~+ Bline —¥% Cline

Fig. 5. Percentage of egg production in synthetic lines from 24 to 60 weeks of age.
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Egg weight
70

65

60

=
45 1 1 1 1 1 [ 1 1
24 28 32 36 40 44 48 52 56 60
Week
— A line —+— B line —%— C line

Fig. 6. The change of egg weight in synthetic lines from 24 to 60 weeks of age.
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2. MR B4
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Table 60l A1 vlo} 2] MEEM, JIE, EH
kel R4 H FAAE 24 0.52, 0.51, 0.575. RkMH

o] ¥ MRUE el Jlovt ZIpmet EIRzE
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< BRY-S e Qo 2 R R #El
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Table 6. Estimation of heritabilities of the synthetic lines

Line No, of Sexual Egg number Percentage of Average| Total
sire maturity egg production egg wt. | egg
dam mass
Progeny SM-40wk| 41-60wk SM-60wk|SM-40wk 41-60wk SM-60wk

16 0.45 0.59 0.34 0.53 0.36 0.34 0.49 0.73 0.51
A 40 £0.223Y| £0.319 | £0.196 | +0.288 | £0.252 | £0.197 | £0.272 | £0.387 | £0.303

156
12 0.52 0.27 0.12 0.07 0.12 0.12 -0.01 0.46 0.08
B 25 +0.382 | £0.232 | £0.211 | £0.194 | £0.196 | £0.211 | £0.176 | £0.323 | £0.199
95
6 0.44 0.19 —0.02 0.13 -0.26 | —0.02 | ~-0.19 0.50 0.01
C 18 +0.351 | £0.288 | £0.161 | £0.142 | £0.141 | £0.162 | +0.14 | %0.400 | *169
84

Total 34 0.52 0.38 0.19 0.24 0.28 0.19 0.18 0.51 0.57
83 +0.179 | £0.159 | £0.108 | £0.129 | £0.143 | £0.108 | +0.116 | £0.157 | £0.202

U : Standard error of mean

Table 7. The genetic and phenotypic correlations among productive traits

Traits* SM EN40 EN41-60 TEN ER40 ER41-60 TER AEW TEM
SM —0.60 | ~0.09 | —048 | —0.18 | —0.09 | —0.18 | —0.10 | —0.45
EN40 -0.56 0.21 0.82 0.88 0.21 0.71 0.14 0.77
EN41-60 —0.12 —0.05 0.73 0.19 1.00 0.78 —0.16 0.60
TEN —0.56 0.86 0.47 0.73 0.73 0.95 0.01 0.89
ER40 —0.03 0.86 —0.32 0.58 0.1 0.76 0.11 0.68
ER41-60 =012 | -0.05 1.00 0.47 —0.31 0.78 —0.16 0.60
TER —0.12 0.72 0.49 0.89 0.67 0.49 -0.03 0.83
AEW —0.14 0.56 —0.16 0.41 0.73 —0.16 0.44 0.46
TEM —0.41 0.82 0.19 0.83 0.77 0.19 0.79 0.85

above diagonal : based on phenotypic variance —covariance(Yp)
below diagonal : based on genetic sire+dam variance — covariance(7q)
*:SM ; Sexual maturity, EN; Egg number

TEN; Total egg number, ER; Egg rate

TER; Total egg rate, AEW; Average egg weight

TEM; Total egg mass

¥t Fohstnz MERRC 2 FHEE & 4 3 iRk /W] AFgolzt Azt
ot 53 MEHK) Foishd SEEe] ZHasE Ao el 795 SR A A e A
Aol SRS Faglo] ESERol S5k glo] < ESRRH(ME ~4079) o Ald4ot UAL A
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