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Inheritance of 40-week-old hens body size traits using major gene and pol-
ygene mixed model

MA Meng'*, WANG Ke-hua', QU Liang'”, DOU Tao-cun'?, SHEN Man-man'
(1. Institute of Poultry Science of Jiangsu Province, Yangzhou 225003, China; 2. Yangzhou Xianglong Poultry Co. , Lid. , Yangzhou 225200, China)

Abstract: Black-feathered line of green-shelled laying hens (P, ), while leghorn chickens(P,), and the 40-
week-old hens of the segregating populations(F,, F,) were measured for the body sizes traits to study the inheritance
of body size using major gene plus polygene mixed model. Model E-1, a two-pair additive-dominance-epistatic major
gene plus additive-dominance polygene mixed genetic model fitted the best for shank girth, shank length, chest angle
and chest width of hens at 40-week-old, with the heritabilities of major gene being 60. 89% , 61.24% , 55. 62% and
59.43% , respectively. The best model for keel length and body slanting length was model E, a two-pair additive-
dominance-epistatic majorgene plus additive-dominance-epistatic polygene mixed genetic model, with the heritabilities

of major gene being 16. 52% and 30. 76% , and the heritability of polygene for keel length being 7. 2% . The poly-

gene heritablity in six body size traits was not detected
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except for keel length, and the genetic efficiency of

major genes is greater than polygenes.
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Table 2 Phenotypic value of six body size traits in each generation

Rk FARRIBHEA T WA A Z A0, Hofth 5 AEIR
() F YE ) R T BT 2R A, UhBH X B R 34 %
THPERIEMIG . 6 MMER FAMIEES KT 0,
LA HIR Y T, AR AR 35 b RS 20 A B2 B , 11T 6

AR PBE T IR F AR IREE KT 0 48, Hofth 5 4~
%%%Eﬁ¢?&ﬁ%%@ﬂﬁ%ﬁﬁELﬁﬁ%
B, HA PR Y T, 1804 W 2o B o i, oK
F AR R B T
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PEAR HAR AR BRME F/ME &= A b2 W g R
JiZFl (cm) P, 109 3.60 3.10 0.50 3.29 0.14 -0.88 0.12
P, 78 3.60 2.90 0.70 3.15 0.13 0.52 0.62

F, 564 3.60 3.10 0.50 3.35 0.13 -0.72 0.01

F, 1915 4.00 3.00 1.00 3.40 0.14 0.95 0.21

fE K (em) P, 109 7.45 6.21 1.24 6.83 0.25 -0.54 0.25
P, 78 8.80 7.31 1.49 7.75 0.27 2.25 1.00

F, 564 7.98 6.40 1.58 7.26 0.32 -0.37 -0.06

F, 1915 8.64 5.84 2.80 7.29 0.32 0.49 -0.01

K (em) P, 109 11.30 8.30 3.00 9.64 0.50 0.38 0.44
P, 78 11.00 8.50 2.50 10.08 0.42 1.98 -0.96

F, 564 12.50 9.20 3.30 10.76 0.63 -0.11 0.01

F, 1915 12.70 6.30 6.40 10.20 0. 64 1.56 -0.36

HEHE (em) P, 109 20.20 17.20 3.00 18.58 0.70 -0.75 0.20
P, 78 20.40 17.20 3.20 18.70 0.61 -0.12 0.24

F, 564 21.40 17.00 4.40 19.21 0. 84 -0.19 0.09

F, 1915 22.30 16.50 5.80 19.40 0.85 0.15 -0.08

Wats (°) P, 109 73.00 53.00 20.00 64.52 3.78 0.02 -0.08
P, 78 71.00 54.00 17.00 62.81 3.43 -0.25 0.11

F, 564 68.00 46.00 22.00 55.80 3.85 -0.19 -0.02

F, 1915 71.00 45.00 26.00 58.00 3.88 0.17 -0.02

M58 (em) P, 109 6.73 4.71 2.02 5.65 0.35 0.24 0.08
P, 78 7.00 5.38 1.62 6.34 0.33 0.40 -0.63

F, 564 6.50 4.13 2.37 5.48 0.39 -0.08 -0.08

F, 1915 7.67 4.47 3.20 6.21 0.46 0.05 -0.05
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Fig.1 Frequency distribution of body size traits in F, at 40-week old
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Table 3 AIC values of six body size traits of 40-year-old hens by each-model

Ay J el SN PASSN TRBHE i £ o
A-1 3756.97 7 938.28 5549.59 7 367.83 19 944.68 7 473.68
A2 3755.16 7 941.20 5 862.66 7 376.46 20 028.37 7 597.76
A3 3 756.36 7 949.48 5 817.98 7 386.62 20 022.49 7537.19
A4 3754.97 7 945.78 5 659.47 7 365.85 19 985.87 7 598.82
B-1 3331.13 7 935.55 5462.59 7 260.09 19 988.71 7261.17
B-2 3 750. 66 7 922.62 5477.22 7 368.92 19911.12 7 426.06
B-3 3755.05 7 933.62 5 856.41 7 375.68 20 025.59 7 594.86
B4 3753.05 7 931.62 5 854.41 7 373.38 20 023.59 7 592.86
B-5 3734.73 7 984.65 6919.18 7 645.45 20 762.78 7 435.54
B-6 3 754.36 7 940.09 5797.01 7 384.62 20 012.34 7 487.24
C 3730.09 7 924.68 5405.84 7218.97 19 852.71 7 256.49
C-1 3754.34 7 922.98 5428.89 7 352.39 19 879.85 7367.71
D 3.720.40 7912.42 5409.16 7 222.59 19 837.74 7 240.25
D-1 3739.37 7 964.31 5453.35 7 326.79 19 866. 86 7 351.90
D-2 3 756.35 7 924.99 5430.88 7 354.36 19 881.85 7 369.74
D-3 3 737.65 7 909.41 5430.11 7 353.40 19 868. 85 7 320.92
D4 3 756.35 7 909.41 5430.11 7 353.40 19 881.85 7 320.92
E 1393.71 5591.36 5365.79 6 784.01 17 944.54 5294.17
E-1 1392.54 5585.36 5414.31 7217.21 17 938.54 5288.17
E-2 2544.23 7081.22 5427.33 7 350. 41 19 856.68 5959.82
E-3 3750.35 7 918.99 5424.87 7 348.12 19 875.86 7 363.72
E4 3 748.35 7 916.99 5422.87 7 346.35 19 873.86 7361.72
E-5 3731.43 7 918. 66 5426.73 7 398.52 19 786. 82 7 284.86
E-6 3715.34 7 916.98 5422.89 7 346.37 19 850.68 7361.717
x4 BRERBEFAMENESERENSITENEENTE
Table 4 Significant numbers of statistics in adaption test for candidate models
PER TR Giit wE AN T A ettt W E AR
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Table 5 Test of adaption for the best model

LGN A AR U2 U,? U;? W D,
Jiz [l E-1 P, 0.0220(0.881)  2.617(0.106) 34.723(0) 1.097(0.002)  0.038 0(0.992)
P, 0.008 0(0.927)  3.039(0.081) 43.801(0) 1.481(0.0002) 0.060 0(0.930)
F, 51.509 0(0) 16.591(0) 132.331(0) 11.775(0.027) 0.003 0(1.000)
F, 0.020 0(0.888) 63.293(0) 978.211(0) 35.890(0.130) 0.000 3(1.000)
fiz E-1 P, 0.001 0(0.971)  5.128(0.024) 79.520(0) 2.362(0) 0.162 0(0.003)
P, 0.013 0(0.911)  3.574(0.059) 50.808(0) 1.674(0.0001) 0.045 0(0.996)
F, 51.021 0(0) 17.255(0) 122.074(0) 10.499(0.021) 0.004 0(1.000)
F, 0.000 2(0.989) 49.390(0) 787.127(0) 22.827(0.079) 0.015 0(0.803)
AR E P, 0.102 0(0.750)  0.767(0.381) 5.151(0.232) 0.208(0.255)  0.006 0(1.000)
P, 0.103 0(0.748)  0.468(0.494) 15.833(0.001) 0.583(0.025) 0.061 0(0.921)
F, 0.006 0(0.936)  0.260(0.610) 2.997(0.083) 0.589(0.024)  0.002 0(1.000)
F, 0.000 4(0.985)  1.029(0.311) 17.073(0) 0.776(0.008)  0.000 5(1.000)
[LSERS E P, 0.038 0(0.845)  0.164(0.686) 0.747(0.388) 0.083(0.688)  0.021 0(1.000)
P, 0.017 0(0.895)  0.561(0.454) 6.178(0.013) 0.179(0.314)  0.017 0(1.000)
F, 0.090 0(0.765)  0.019(0.892) 2.899(0.089) 0.362(0.096) 0.003 0(1.000)
F, 0.003 0(0.953)  0.089(0.765) 0.936(0.333) 0.350(0.103)  0.000 3(1.000)
o £ E-1 P, 0.009 0(0.923)  1.492(0.222) 20.364(0) 0.563(0.028) 0.023 0(1.000)
P, 0.002 0(0.966)  1.424(0.233) 21.230(0) 0.569(0.027)  0.074 0(0.759)
F, 34.1410(0)  14.955(0.001) 51.281(0) 5.747(0.004) 0.008 0(1.000)
F, 0.000 5(0.982) 20.514(0) 331.355(0) 9.292(0.016) 0.010 0(0.984)
g 5E E-1 P, 0.000 1(0.992)  2.346(0.126) 37.079(0) 0.942(0.003)  0.033 0(0.999)
P, 0.0230(0.879)  1.439(0.230) 29.047(0) 0.835(0.006) 0.131 0(0.130)
F, 27.1850(0) 8.713(0.003) 70.331(0) 5.155(0.002)  0.025 0(0.814)
F, 0.007 0(0.934)  8.969(0.003) 151.275(0) 3.675(0.001)  0.006 0(1.000)
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Table 6 Estimations of genetic parameters of best model for each trait
B SR Ji& [l IS PASS LSS ¥ £ g i

—Wrist e S8 m 3.386 7.390 10. 603 19.171 62.595 6.532
da 1.525 3.549 -0.321 -4.927 30.120 2.569
db 1.525 3.549 -0.320 -4.900 30.119 2.569
ha 0.177 0.098 0.319 4.842 -1.160 0.536
hb 0.177 0.098 0.319 4,442 -1.160 0.536
i -0.177 -0.098 -0.319 -4.840 1.160 -0.536
jab -1.525 -3.549 0.319 4.480 -30.119 -2.569
jba -1.525 -3.549 0.319 4.890 -30.119 -2.569
l -0.174 -0.098 -0.319 -4.441 1.160 -0.536
[d] -2.980 ~7.554 -59.303 -5.480
[h] -0.283 -0.391 ~7.030 -1.717
“Brisfe s s o 0.216 0.988 0.461 0.919 72.356 0.849
ok, 0.131 0.605 0.076 0.283 40.245 0.504

a, 0.033

h2.(%) 60. 89 61.24 16.52 30.76 55.62 59.43
b2 (%) 7.2
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