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ABSTRACT We conducted a 4 x 4 diallel cross-mating test using 934 chickens from four grandparent stock lines to develop
a new synthetic breed of Korean native chicken. The mean values, combining ability, and reciprocal effects on survival rate,
body weight, and hen-day egg production were analyzed. In phenotypes, most chickens have yellowish-brown, reddish-brown
and mixed color feathers. The average survival rate was 86.8+12.3%, with the highest in YH combination. Specific combining
ability (SCA) had a greater effect on survival rate than general combining ability (GCA), and the SCA of HY combination
was the highest. The 16 cross-combinations were distinctly divided into three weight groups according to their genetic
characteristics. At 12 weeks of age, GCA showed a greater effect on weight than SCA, and the SCA of FH combination
was the highest. The age at first egg laying was 157 days, and the crosses reached sexual maturity faster than the pure lines.
The egg production rate was highest in SY at 79.542.1%. The GCA and SCA for hen-day egg production were similar, and
the SCA was highest in the HS and FY combinations. The reciprocal effect showed that the offspring’s egg production rate
was high when S and Y were maternal parents in almost all combinations. In conclusion, FH and HF combinations, which
have excellent growth performance, are the most desirable paternal parent stock strains, and FY, FS, HY, and SY
combinations, which have excellent laying performance with moderate weight, are the preferred maternal strains.

(Key words: Korean native chicken, production performance, combining ability, diallel cross-mating)
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Table 1. The 4 x 4 diallel cross combinations using Korean native chicken grandparent stock strains

P 8 H F S Y
H HH(53) FH(59) SH(55) YH(60)
F HF(59) FF(59) SF(59) YF(60)
S HS(58) FS(60) $S(59) YS(58)
Y HY(59) FY(60) SY(59) YY(57)

Brackets are the number of chicks.
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Fig. 1. The representative feather colors of Korean native chicken parent stock combinations

Table 2. Frequency of distribution of feather color in Korean native chicken parent stock combinations

Mixed color
Yellowish Reddish

&< % Brown Brown Yellow Black Black Yellow Red .

/Br /Brown /Br /Brown /B lack Barring
owil /White owil /Black own/Blac

HH 0 79.17 0 0 2.08 6.25 12.5 0
FF 1.92 7.69 0 0 1.92 0 0 88.46

SS 0 79.17 0 0 0 0 20.83 0

YY 11.90 88.10 0 0 0 0 0 0
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Table 2. Continued
Mixed color
s x % Yleglizg;sh liserc(l)(\i:;h Yellow /g::fn Black /\];erg:v‘z Red Bartin.
/Brown White /Brown /Black /Brown/Black g
HF 0 2143 0 0 0 0 51.79 26.79
FH 0 33.96 0 0 0 1.89 1.89 62.27
HS 0 71.78 3.7 0 0 0 11.11 7.41
SH 4.00 58.00 0 0 0 0 38.00 0
HY 0 88.89 5.56 0 0 0 5.56 0
YH 12.28 64.91 0 0 0 0 15.79 7.02
FS 0 96.30 0 0 0 0 0 3.70
SF 0 96.23 0 0 0 0 0 3.78
FY 0 100 0 0 0 0 0 0
YF 9.62 67.31 0 0 0 0 23.08 0
SY 0 100 0 0 0 0 0 0
YS 4.26 95.74 0 0 0 0 0 0
Holq o] & Ao] & UehA| &= X3 YY, FY, SY, o] B GAE YEES SA kL, o¢] ZIE Table
VSE % 47le] 23olginh. ol Aol Wio] pgome & 3o ANk B4 A, 94 ol 1573 B
dvt Az olele] A4, A4, A, gale] g9t 5l guk o AEELE 89.3%= 2 1 FOI3 A)(P<0.05)F Holx
B2 o] o= Aol7t e Al® Yehtt HF, YH 9 FYZ3to] 95%2] 2 A&&a B v, YY
= 738%E P W AEES ‘/}E‘rlﬂoit} 165% ©] %
2. MEE Ae7le] Bt AEEL 97% =R F4710 vlel w2
Wole]o] whg 3Pyl wel 0~ 155, 16573 o|F = F AZeS el o, FH, SH, FS, SF, YF 2 YS %&o]

Table 3. Survival rates of Korean native chicken parent stock combinations

3 x & 0~ 15weeks 16~40weeks Total (0~40weeks)
HH 93.9+6.9° 91.4+8.8° 86.2+12.3%
FF 88.143.0% 96.0+4.0° 84.6+5.9%
SS 83.06.0°° 95.8+4.2° 79.6+8.2%
YY 73.8420.8" 95.048.7° 70.5422.7°
HF 94.943.0° 96.4+3.0° 91.4+3.3%
FH 89.84+5.9% 100.0+0.0° 89.8+5.9°
HS 92.9+12.4° 96.7+5.8° 89.5+11.8%
SH 91.3+7.8% 100.0+0.0" 91.3+7.8%®
HY 93.348.2° 96.1+3.9° 90.0+11.1*
YH 95.0+5.5° 98.342.9° 93.344.7°
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Table 3. Continued

b
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?x ¥ 0~ 15weeks 16~40weeks Total (0~40weeks)
FS 90.0+3.3® 100.0+0.0° 90.0+3.3®
SF 89.5+11.8% 100.00.0°* 89.5+11.8%°
FY 95.0+2.9° 94.845.9* 90.0+£5.8%
YF 86.7+12.5® 100.00.0% 86.7£12.5%
SY 89.6+10.4® 93.6+7.0° 84.5+15.6%
YS 81.4+13.4® 100.0+0.0° 81.4+13.4%
Means 89.3+11.1 97.1+5.3 86.8+12.3

Values are meantstandard deviation.
The different letters of superscript within the column significantly differ (P<0.05).
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Table 4. Body weights of Korean native chicken parent stock combinations

3 xQ Hatching 6 wks 12 wks 20 wks 30 wks 40 wks

HH 36.443.9%% 693.8+86.6" 1,309.4£171.8% 2,113.14330.5"* 3,535.1430.0° 3,797.9+409.8"

FF 38.143.2%¢ 695.6+109.3" 1,426.14263.9° 2,293.54369.6" 3,664.5+443 8" 3,861.5+437.5°
SsS 36,7325 422.1496.5 1,015.4+188.6° 1,590.7+233.0° 2,116.9+294.5° 2,267.5+322.6°
YY 37243 2iee 436.0+93.3¢ 1,085.7+197.2° 1,683.3+281.7¢ 2,350.8+270.6° 2,425.54290.0°
HF 36.142.9% 647.7+72.5® 1,369.8+158.1% 2,152.6+252.2% 3,493.84356.1° 3,805.0+363.3"
FH 39.0+3.2° 700.9+90.4° 1,407.8+223 7% 2,227.3+354.7° 3,675.9+407.1° 3,904.3+445 8°
HS 36.0+2.9% 569.4+83.0° 1,317.8+181.9% 2,055.4+198.3% 2,927.3+258.8° 3,165.74295.7°
SH 35.8+2.3% 609.4+111.8™ 1,281.0£224.0° 2,070.4+241.6" 2,849.2+343.5° 3,004.5+333.1°
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Table 4. Continued
3 xQ Hatchin 6 wks 12 wks 20 wks 30 wks 40 wks
g
HY 37.6+3.0"¢ 614.4+73.2% 1,348.7+174.5% 2,090.5+190.9% 2,991.8+297.7° 3,222.5+281.9°
YH 35.442.9° 570.0492.5° 1,288.6:198.62 2,066.0+247.4% 2,929.1+316.3" 3,169.3+347.4°
FS 36.5+3.3%% 589.3495.8" 1,296.8+214.8% 2,053.0+266.9% 2,948.4+365.6° 3,193.4+387.1°
SF 35.942.7% 615.5+134.7> 1,339.8+243.8% 2,095.34£255.9% 2,842.7+282.6° 3,008.2+287.5°
FY 37.6+3.1%%4 591.6+103.5% 1,290.0+229.2% 2,036.74271.3¢ 2,937.9+419.8° 3,239.14376.1°
YF 38.6+3.5% 621.4+103.1%* 1,329.24+200.0° 2,152.0+265.3% 3,004.0+286.0° 3,244.24328.5°
SY 35.642.5° 469.5+93.2¢ 1,098.6+198.2¢ 1,760.5+225.6° 2,325.7+300.3¢ 2,502.4+335.4°
YS 36.5+2.6°% 417.3%109.5¢ 1,010.4+236.0° 1,597.24277.2¢ 2,198.4+308.8° 2,331.0+332.8°
Means 36.843.2 582.2+132.2 1,267.8+242.2 2,012.54336.9 2,942.5+581.1 3,152.84618.8

Values are meantstandard deviation.
The different letters of superscript within the column significantly differ (P<0.05).

Fig. 2. Changes in body weight of Korean native chicken parent stock combinations from hatching to 40 weeks
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Table 5. Egg production performance of Korean native chicken parent stock combinations

Age at first egg laying Hen-housed Hen-day egg production .

SR (day) egg production (egg) (%) Egg weight at 32wks (g)
HH 177.342.6" 57.3+10.7° 52.2+8.9¢ 61.9+1.6®
FF 161.3+5.8%¢ 61.7+8.6° 56.0+7.9¢ 60.8+2.0%¢
SS 150.35.7% 85.6+3.5°° 77.542.9% 57.3£1.9¢
YY 170.5+5.2% 72.6+2.3¢ 64.842.0° 58.3+1.8%
HF 166.5+7.6™ 54.2+1.4° 49.6+1.3¢ 61.542.2%
FH 166.8+2.2° 60.2+4.4° 53.8+4.0¢ 61.00.72%4
HS 162.5+4.0>¢ 83.442. 7% 76.9+4.8%° 60.6+1.4¢
SH 155.3+3.3%% 82.743.0°° 73.943.1% 61.7£2.0™
HY 156.8+4.7°% 79.0:£9.0>¢ 71.6+9.0° 59,440,554
YH 155.0+£10.5%% 77.3+3.1% 69.942.1% 61.342.4%
FS 152.5+4.3% 83.943.0™ 74.943.0° 60.3+1.3%d
SF 147.0+10.4° 88.7+1.3° 79.2+1.0° 61.7+0.7%
FY 145.5+9.3° 81.9+4.6™ 75.3+7.4% 59.6+0.9%%
YF 157.5+5.6%% 82.1+1.3% 73.3+0.6% 62.9+1.1°
SY 150.5+3.4% 87.9+1.8% 79.542.1% 58.6+0.8°%
YS 146.5+14.0° 84.344.0°> 75.243.9% 58.6+0.5°%

Means 157.6+11.3 76.4+12.2 69.0+10.9 60.3+2.1

Values are meantstandard deviation.
The different letters of superscript within the column significantly differ (P<0.05).
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Fig. 3. Egg production curve of Korean native chicken parent stock combinations
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in a 4 x 4 diallel crosses of Korean native chicken strains

Crossing(3 x Q) GCA,' GCA,' SCA,” Mean value® RE'
HF 2.8 2.1 0.5 4.4 0
FH 2.1 2.8 -0.5 4.4 0.8
HS 2.8 -1.6 03 1.5 1.8
SH -16 2.8 03 15 0
HY 2.8 33 59 5.4 0
YH 33 2.8 59 5.4 1.7
FS 2.1 -1.6 3.0 35 0.2
SF -16 2.1 3.0 35 0
FY 2.1 -33 33 2.1 1.7
YF -33 2.1 33 2.1 0
SY -1.6 -33 0.1 48 1.8
YS -33 -1.6 0.1 48 0

P-values 0.1888 0.1888 0.3639 0.9955

'General combining ability, “Specific combining ability, *My,= GCA+GCA,+SCA,,, *Reciprocal effects.
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Table 7. The combining abilities and mean values of body weight at 12 weeks in a 4 x 4 diallel crosses of Korean native chicken strains

Crossing(3 x Q) GCA,' GCA,' SCA,? Mean value® RE*
HF 146.5 129.8 ~14.4 261.9 10.5
FH 129.8 146.5 —14.4 261.9 0
HS 146.5 ~146.9 14.5 14.1 0
SH ~146.9 146.5 14.5 14.1 472
HY 146.5 -129.4 0.1 17.0 0
YH -129.4 146.5 0.1 17.0 4.6
FS 129.8 ~146.9 0.1 -172 0
SF ~146.9 129.8 0.1 -172 324
FY 129.8 -129.4 14.5 14.9 0
YF -129.4 129.8 14.5 14.9 19.2
SY ~146.9 ~129.4 ~14.4 -290.7 0
YS ~129.4 ~146.9 ~14.4 -290.7 79

P-values 0.0244 0.0244 0.9739 0.9997

'General combining ability, “Specific combining ability, *My= GCA+GCA,+SCA,,, ‘Reciprocal effects.

Table 8. The combining abilities and mean values of hen-day egg production in a 4 x 4 diallel crosses of Korean native chicken strains

Crossing(3 x Q) GCA,' GCA,' SCA,,* Mean value® RE*
HF -59 -36 -39 ~13.4 0
FH -36 -59 -39 ~13.4 0.5
HS -59 5.8 49 4.8 1.1
SH 5.8 -59 49 4.8 0
HY -59 37 38 1.6 0.9
YH 3.7 -59 38 1.6 0
FS -36 5.8 2.6 48 0.9
SF 58 -36 2.6 4.8 0
FY -36 3.7 4.9 5.0 2.7
YF 3.7 -36 49 5.0 0
SY 58 3.7 -1.9 7.6 0.3
YS 37 58 -19 7.6 0

P-values <0.0001 <0.0001 <0.0001 0.4355

'General combining ability, “Specific combining ability, *My= GCA+GCA,+SCA,,, ‘Reciprocal effects.
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