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Abstract: The study aimed to utilize the superior traits of Kirin chicken (a newly identified national
genetic resource) and explore the heterosis mechanism of its cross with the local excellent Huaixiang
chicken, this study compared the key production performance and muscle quality among Huaixiang
chicken, Kirin chicken, and their reciprocal cross offspring, aiming to provide a basis for parental
matching in high-quality broiler breeding in tropical and subtropical regions. Huaixiang chickens
(strain A, strain C) and Kirin chickens (fast yellow-feather, slow yellow-feather) were used for a
complete diallel cross experiment, with 4 mating combinations (Huaixiang purebred group, Kirin
purebred group, orthogonal group, reverse-cross group). Each group had 6 replicates (20 1-day-old
healthy chicks per replicate, half male and half female, birth weight error within =10% SD) , and
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relevant indicators were measured after 16 weeks of feeding. At 16 weeks of age, the average weight
of cocks was reverse-cross chicken (1 790. 69 g) > orthogonal chicken (1 761. 67 g) => Kirin chicken
(1 733.78 g) > Huaixiang chicken (1 582.63 g) with significant differences (P<C0.05) , while no
significant difference was found in hens (P>>0.05) ; the maximum growth rate of Huaixiang chicken
appeared at 8 weeks, Kirin chicken at 12 weeks, hybrid cocks at 14 weeks, and hybrid hens at 8
weeks; Huaixiang chicken had higher moisture content in breast and leg muscles, and the crude fat
content in leg muscles of reverse-cross cocks was significantly higher than that of Huaixiang and
orthogonal cocks (P<C0.05) ; Kirin chicken had significantly smaller muscle fiber diameter and
density in breast and leg muscles than the other 3 groups (P<C0. 05) ; there were extremely significant
correlations between indicators such as breast muscle moisture and muscle fiber density, crude protein
and crude fat (P<C0.01). The hybrid offspring of Kirin and Huaixiang chickens showed excellent
growth performance and obvious heterosis, with reverse-cross combinations outperforming orthogonal
ones, providing a scientific reference for screening high-quality chicken matching combinations in
tropical regions.

Keywords: Kirin chicken; Huaixiang chicken; hybridization; production performance; muscle
quality ; histological characteristics of muscle
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Table 1 Dietary nutrient level (air-dry basis)
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Values with different letters in the same row indicate the significant difference (P<C0.05). The same as below
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Table 4 Comparison of chest muscle nutrient characteristics

i F 5 1% 18 e i = 5
Item Sex Huaixiang chicken Kirin chicken Orthogonal chicken Reverse chicken
7K 43 Moisture N 73.30%0. 81" 71.38+1.06° 72.61+1.17 71.8940.67°
B 72.834+1.03" 71.09=+0. 99 72.4040.65" 71.46+0. 49"
M A Crude protein 7 27.84+1.29° 26.37+1.15 27.39+1.22° 27.03+1.52"
B 23.29+1.00" 24.2440.85" 23.46+0.69" 24.3440.49"
MLIEWI Crude fat VN 2.71£1.02 2.87£0.77 2.72£0.67 2.8840.86
3.65+1.24 3.53+1.24 3.65+1.32 3.46+0.75
HLJK 43 Crude ash VN 4.85+0.53 4.96+0.43 4.88+0.56 4.98+0. 54
5.4340.40 5.2440.29 5.4740.61 5.1840.44
x5 BRAEFSHELER
Table 5 Comparison of leg muscle nutrient characteristics
i I P2 spgny N e Pl
Item Sex  Huaixiang chicken Kirin chicken chicken Reverse chicken P-value
7K 41 Moisture w 73.25+1. 38" 70.9441. 24° 72.10+1. 22" 71.66+1. 28" <<0.05
+: 73.27+1.59° 70.70+1.12° 72.20=+0. 86" 71.26+1.22° <20.05
FLZ 1 Crude protein N 22.0042. 06 20.6741.60" 21.92+1. 30 20.38+1. 27" <<0.05
B 19.63+1.57 19.55+1.25 19.67+£2.86 19.234+1.38 =>0.05
AR Wi Crude fat w 8.4940.79" 9.45+0.76" 8.57+0.67" 9.53+0.87" <20.05
B 10.41+1.26 10.79+1.52 10.35+1.12 10.85+1.07 =>0.05
FLJK 43 Crude ash N 5.00£0. 35 5.0140.43 5.03+0. 60 5.08+0. 30 =>0.05
4.59+0.21" 5.2640. 46° 4.694+0.35 5.07+0. 34° <0.05

HE BESREGAGER AR E(P>0.05),
TE AR XG 1 i) ILALET 48 %% B W 35/ T A8 B A (P<<
0.05), NL&F 4t 52 5 R 58 BE X 22 5 A & % (P>
0.05) . 22855 2l F g LZH 2Lk M b8 - D A
A 5 S ARG L, IE 38 B8 G 1) i WL ILET 4
HRE BEESWNESANERALFE(P>0.05. 5
B9GP A EE L E 38 L R38N XS 11 i LWL 2T 4

F6 RAARFHEILE

Table 6 Comparison of chest muscle tissue characteristics

HARERTEFEEP A (P<0.05), JLLF 4%
EH5BEPAGERARE(P>0.05), 2)H
X 5 S BERG A L, 1E 32 B S8 BE G 1 B AL EF 4
HES5W S 2272 AEE(P>0.05), UL 4%
JE B E/NTWH S B8 (P<<0.05) . 5 B 5 50 1 19
FHLE , T 22 5 38 BE ) i WILAILEF 4 LA % i 2
KT 95 45 PIEEXS (P<<0. 05) 0

Ei=xy Lepill P C! LNiE SRR 1E 23 38, P1H

Item Sex  Huaixiang chicken Kirin chicken Orthogonal chicken ~ Reverse chicken  P-value
JILET 4 142 /pm 0 17.20+ 1. 81° 14,524 1. 44" 17. 46+ 1. 96° 16.80+1.93°  <0.05
Muscle fiber diameter Ia] 17.13+1.75° 15.90-1. 95" 17.9541. 95° 17.3542.31°  <0.05
W4 /(N-mm?) 4% 1090.08-112.26°  677.554+107.28"  807.13--94.58"  834.33+81.29% <0.05
Muscle fiber density 966.254-89. 24*  473.60+71. 56¢ 658.60+70.92°  695.5342.28" <0.05

JiE WL ILET 2 B A2 5 00 5 P A XY 22 S5 8 g 3 (P>
0.05), WLEF 4% % B 3 KT 8955 P A8 (P<

HI 3 7T, M0 2 BEAS Y R ULVLET 2 B AR B
3R T B PG EEXG (P<<0.05) o 2 AXGH)
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0.05) . 1EAEXS 5 2 32 %9 R LA SV L3R 2 IEAS
IS RG BER ) JiR WLALET 4 AR 5 R ARG AN BEAY 22
SRR FE(P>0.05), JLLF 4% 8 W /N T A8
o5 BEXS (P<C0.05) . 443 e AR5 2l Fh s 1R R AL 41
SURR A DAY 50 S AWM L, IE 3 RS
5 R B R UL ZF 4 % R W N T S A (P
0.05), IEZ AR 4 Hiz 8 E K TH 2
NG (P<0.05), J2 3805 XS B9 BE WLLEF 4 B 42 5 8
SN E RN E(P>0.05), 5855 PAXG

x7 BRAALFHEEEER

Table 7 Comparison of leg muscle tissue characteristics

FEE  IE 28 R38N WY 1) R UL T 4 B A2 % B
ERTEPGENAW(P<0.05), 2)HX . 54 %
BEXG A L, IE 28 | 38 BE XSG 1) R ILAILET 4 E A% 5 1R
SRR 22 RN L (P>0.05) , 1F 42 B 19 4 R LA
2F 4% B B E N T S B (P<<0.05) , ) 28 BE X
) T AL WL 2F 4 %5 B & 3 K T & B39 (P<<0.05) .
L5 8P 3 PR Y A B DE 38 L R 38 B R 1 R LT
YE AR B KT 8 5 P BN (P<<0. 05),

Hih5 P W2 PRTERerD E2H 2 P

Item Sex Huaixiang chicken Kirin chicken Orthogonal chicken ~ Reverse chicken — P-value
JULZF 46 4% /um o 18.64+2.17%  18.42+1.33 20. 04+ 2. 16° 19.31+1.84%  <<0.05
Muscle fiber diameter i 19. 38+ 2. 81° 16.94+4. 10" 19.41+2. 39° 18.7241.98  <<0.05
M 4% /(N-mm?) 4% 775.40497.80°  497.90440.72¢  587.78--79.94°  679.93+98.26°  <<0.05
Muscle fiber density B 666.28--111.02° 485.15444.47°  589.20--86.95  727.45493.21°  <0.05

2.5 AEFSMEMALSENBEXESH

HH 2 8 AT A, B LK 43 7 15t 55 LT 2 %5 32 [ S
B FIEM KR (P<0.01), 5 HA 8 b5 8] A 77 A
FEAMLR(P>0.05), MU EE 1 5 AR 7 LK
43 ) S W 3 B R 56 26 &R (P<20. 01) , i AILKLAG 07 5

RS MAERSESARFERNEXEST

FHK 43 [0] 2 W 8 28 1E A G OC 3R (P<<0. 01) , 5 ILEF 4k
B WA 45 A AFAE B KR (P=>0.05),

HY 22 9 AT 1, TR LR 2 1 5 BRI ) S22 A
T K R (P<0.01) , Ho AR & 48 45 (8] ¥ AN A7 7E 18
EHXKLFR(P>0.05),

Table 8 Correlation analysis between nutritional and tissue characteristics of chest muscles

- 24 AR 2 Y
b Ko U g gy DCRIE S METARE
. . . . . . Muscle fiber Muscle fiber
Indicator Moisture Crude protein Crude fat Crude ash . .
diameter density
7K 4 Moisture 1 =>0.05 >0.05 =>0.05 =>0.05 <0.01
HMLEE M Crude protein 0. 256 1 >0.05 >0.05 =>0.05 =>0.05
FLIE W5 Crude fat —0.241 —0.990%x 1 >0.05 =>0.05 >0.05
HIK 53 Crude ash —0.098 —0.970%* 0.968%* 1 >0.05 >0.05
ILEF 4 B A% 0.601 —0.168 0.231 0. 285 1 >0.05
Muscle fiber diameter
JULET 4k % fis 0. 860 0.435 —0.424 —0.329 0. 357 1

Muscle fiber density

RIS (P<0.05) o+ FR MR (P<<0.01) . T
#* indicate the extremely significant difference (P<C0.01). The same

Values with * indicate the significant difference (P<Z0.05),
as below

R B 4
31 ReB EBRSEPBRAEEZETFEREKMERE
B

3.1.1 Wy B PN K 2 A R AN B

PR PREAR D S ) A KPR RE Y G B AR
AE % UL B W AT 22 8 10 22 T 1 M8, 76 2 & Bl ik
BOECE R KT B, 75 R R
Hh, PR Ik AT AR b A 2 S Bl RO B R B
L RE B e it Bl BB B OR R RRAE , T T A A AR R
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Table 9 Correlation analysis between nutritional and tissue characteristics of leg muscles

Y {H A% oF Y 0%
fi b7 K4 B LIS HLp AR LA
. . . . . Muscle fiber Muscle fiber
Item Moisture Crude protein Crude fat Crude ash . .
diameter density
7K 43 Moisture 1 >0.05 >0.05 >0.05 >0.05 =>0.05
M A Crude protein 0.368 1 >0.01 >0.05 >0.05 >0.05
ML Crude fat —0. 386 —0. 985%* 1 >0.05 =>0.05 =>0.05
MK 43 Crude ash —0.689 0.170 —0.104 1 >0.05 =>0.05
WLEF 4t 15 4% 0.576 0.371 —0.461 —0.591 1 >0.05
Muscle fiber diameter
WLET 4 % B 0.635 0. 180 —0.214 —0.205 0.331 1

Muscle fiber density

([0 7 A S S = IR 7L M Ny e S N O
P94 PG K O R R R AR A K R B 28 HT
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