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Diallel Cross Combination Test for Improving the Laying Performance of Korean Native Chickens
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ABSTRACT We conducted a 5 x 5 diallel cross-combination test using 1,060 chickens from pure lines of Korean Rhode-C,
-D, Korean Leghorn-F, -K, and Korean Native Yellowish-brown chicken (KNC-Y) to develop a new Korean native chicken
layer breeder. The laying performance and combining ability, including livability, body weight, age of first egg-laying, hen-day
egg production, and egg weight, were analyzed. The livability from birth to 48 weeks was 72.1+24.0%, with the highest
observed in the YC and the lowest in the DK combination (P<0.01). The YC combination exhibited the highest general
combining ability (GCA), while the YD combination showed the highest specific combining ability (SCA). Regarding body
weight, combinations involving Leghorn showed lighter weights compared to combinations with Rhode and KNC-Y (P<0.01).
Additionally, the offspring from the KNC-Y combination reached sexual maturity earlier than those from the Rhode
combination. The hen-day egg production was 70.7+12.0%, with the highest seen in the CK combination at 86% (P<0.01).
The effects of GCA and SCA on hen-day egg production were similar, with the SCA being highest in the YD combination
and the GCA being highest in the Rhode-C. Significant differences in egg weight were observed among the combinations,
with the eggs from Rhode and Leghorn combinations being heavier than those from combinations with KNC-Y (P<0.01). In
conclusion, the YC and YD combinations, characterized by excellent livability, are highly desirable paternal strains, while the
CF and CK combinations, with excellent laying performance and moderate egg weight, are preferred maternal strains for

Korean native chicken layer breeders.
(Key words: Korean native chicken, diallel cross-combination, combining ability, laying performance, livability)
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Rhode-D), E2Hg] 1E&F-F(Korean White Leghorn-F strain;
Leghorn-F) ¥ &2 71&35-K(Korean White Leghorn-K strain;
Leghorn-K) A&7 aLA12)E2] S=Alel s 2245 (Korean
Native Yellowish-brown Chicken strain; KNC-Y), & 57} 7l
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Table 1. The diallel cross combinations using Korean native
chicken strains

A ¥ KNC-Y Rhode-C Rhode-D Leghom-F Leghorn-K
KNC-Y YC(110) YD(109) YF(102) YK(107)
Rhode-C CD(87) CF(105) CK(110)
Rhode-D DF(110) DK(110)
Leghorn-F FK(110)

Brackets are the number of chicks. KNC-Y; Korean Native
Yellowish-brown Chicken strain, Rhode-C; Korean Rhode Island-C
strain, Rhode-D; Korean Rhode Island-D strain, Leghorn-F; Korean
White Leghom-F strain, Leghomn-K; Korean White Leghorn-K strain.
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Table 2. Survival rates of Korean native chicken cross combinations

Survival rates

Cross

coglbi- Growing period  Laying period Total period

nations  (pirth-week 15)  (week 16-48)  (birth-week 48)
YC 97.943.6° 98.0+3.2° 95.5+4.7*
YD 97.8+5.8 94.7+7.1% 91.8+11.3"
YF 94.8+5.3 76.3+25.6° 72.9+22.7°
YK 95.846.0° 56.2424.6° 53.0£22.3%
CD 93.4+6.9" 93.3+4.2% 86.1+7.1%
CF 89.7+11.6" 76.9+18.7° 69.1::20.0%
CK 92.8+8.1° 85.246.2% 77.4+12.4%
DF 89.4+12.5% 50.2+14.5% 46.7£12.1°
DK 82.0£10.5° 35.4+7.7 29.4+48 3
FK 92.348.4° 78.4+15.1% 69.8+17.0%

Means 92.7+8.9 77.2423.5 72.1424.0

Values are mean+standard deviation.
The different letters of superscript within the column significantly
differ (P<0.05).
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Q1 205759 23 AAY] Hit AT 1,773 g2 YC&
3 A5l 1,964 g0 2 7MY =2 WHA FKEF AR5
1,511 ge.= 71 Al Uelsit) olefdh Alg Fde A
Y ETH AS 93 2wl 23} Aee] Hat AlF 1,719
g(Kim et al., 2012)2} A<L] AX|s}= A o], 39 whl =3
%9] 1,505 g(Kang et al., 2011)ETH= thh =& Avlo|th
oA, LA 2 2057 252 Rhode(Rhode-C, -D)2] 7%
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71 B A Al AlFo] o] F o5 AbkeEd vlg & <
a2 Mtk sta &4 7] o) B AT oS fA
MAES 2kt Aol B =rha 3191 =0(Sohn et al,
2023) £ A M= o] 9} B]S=ek oS Hola Qo] EF
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Body weight (g)

Birth 10 20 30 40

Age (weeks)
Fig. 1. Body weights of Korean native chicken cross combinations
("P<0.01).
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Table 3. Age of first egg laying and egg weights in Korean
native chicken cross combinations

Egg weight (g)

Cross Age of first egg
combinations  laying (days) First egg Week 40
YC 142.8+2.4%% 42,5478 55.043.2°
YD 140.04.1° 43.5+6.7% 54.943.0°
YF 140.8+4.2% 41.6+5.6% 55.943.8°
YK 142.242.5% 40.1+4.3¢ 56.8+4.5°
CD 149.0+2.8° 43.946.4™ 56.0+4.0°
CF 143.842.9°° 453+6.1° 61.9+£3.4
CK 145.042.0™ 45.0+7.1% 60.3+3.6"
DF 147.8+1.9° 453443 62.942.5°
DK 148.2+1.9" 46.143.5° 61.8+3.3%
FK 144.4+4.0" 44.3%5.1% 62.7£2.9°
Means 144.4+4.1 43.846.2 58.6+4.7

137

(Kim et al., 2012) ¥ ZI}HT} AJ4to] 200] A w2 RO
YERSITE o]2|dt alo]ls AR S Wl e Apo| 2
A2 AR AR S 23 AR A Abeheo] 5%
g3 dF oz AA B, 29 w23 Alde] A =3
b AlERE Ade] A AAISE 7] wiEe|th )
AL ¢ production)< 21575 H-E
ek F AbeEe] HlEE U

Values are meantstandard deviation.
The different letters of superscript within the column significantly
differ (P<0.01).
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Fig. 2. Egg production curve of Korean native chicken cross

combinations.

Table 4. Hen-day egg production (%) in Korean native chicken cross combinations

Cross combinations wk 21-24  wk 25-28  wk 29-32  wk 3336 wk 37-40  wk 4144  wk 45-48 (WkT ‘;tfl 1)
YC 64.9£7.9™  80.2455° 704164 70383  77.0£7.2™ 725890  72.9£10.1% 725452
YD 69.8£5.9  84.6+2.5%  83.9+£57"¢  81.0+3.1°  74.5£12.1™ 689192  68.5£12.9®  76.5:6.1°
YF 71.5£6.5"  81.448.6™  73.8+144%  69.5+12.6°  59.548.7° 43.8+84°  462+10.6  62.8+3.7°
YK 78.6£3.8° 884405 8524153 79.8+14°  66.7x1.0°°  50245.6% 477456 67.5£3.6%
CD 46.8+13.6" 707895 58.6+27.3°  66.5+£12.5°  70.7+14.7°°  643+11.07 59387 62.5£10.0°
CF 674+6.0°  88.6£4.2°  89.744.0® 85.144.9° 88.8+6.0° 88.7+7.1° 85.0£9.1° 84.242°
CK 78.9+7.8"  91.4+4.0° 92.542.7° 80.742.6" 827102  822+67°  80.8+13.0°  86.0+2.5°
DF 65.1£11.2°  91.2+1.2° 90.3+2.7% 84.0+6.4°  60.2+144°  39.1+17.77  383+16.8%  65.0+7.7¢
DK 62.9+10.8°  86.6£7.4™ 879437  67.5£7.6° 38.846.1° 26.5£9.1° 27.7+6.65  48.5+5.6°
FK 60.144.5° 848454 7574750 67.6484°  64.2494%  458:26.1°  541+11.1°  64.0+4.8°

Means 67.3+11.5 84.9+8.1 81.2+153 76.9+11.5  70.4+16.1 6174227 6134206  70.7+12.0

Values are meantstandard deviation.

The different letters of superscript within the column significantly differ (P<0.01).
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Table 5. The combining abilities and mean values of livability, egg production and egg weight in a 5 x 5 diallel crosses of Korean

native chicken strains

Cross Survival rate (birth-week 48) Hen-day egg production (week 21-48) Egg weight (week 40)
ina- 1
C°§?f;§a ?Si‘:) (iacn?) SCA?  Mean® (C:i?) (ﬁfﬁ) SCA  Mean gﬁg (ifrg SCA  Mean
YC 154 22.6 —0.1 379 1.2 9.8 —-74 3.6 —42 -0.7 1.1 -338
YD 154 =76 20.4 282 1.2 -78 14.2 7.6 —42 0.1 0.2 -39
YF 154 -9.4 -3.1 29 1.2 0.1 -7.4 —6.1 —42 2.7 -14 -29
YK 154 -21.0 -—-171  —227 1.2 -33 0.7 -14 —42 2.1 0.1 -2.0
CD 22.6 —7.6 9.9 24.9 9.8 -78 -84 —6.4 -0.7 0.1 —22 —2.8
CF 22.6 —9.4 —133 —0.1 9.8 0.1 5.4 15.3 -0.7 2.7 1.1 3.1
CK 22.6 —21.0 3.6 52 9.8 -33 10.5 17.0 —0.7 2.1 0.1 1.5
DF =76 -9.4 -13.7 =307 =78 0.1 3.7 —4.0 0.1 2.7 1.2 4.0
DK -7.6 —-21.0 —166  —452 -78 -33 —9.4 —20.5 0.1 2.1 0.8 3.0
FK —9.4 —21.0 30.1 -03 0.1 -33 -1.7 -49 2.7 2.1 -09 39

" General combining ability, > Specific combining ability, * M,=GCA+GCA,+SCA,,.
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