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Genetic Analysis of Feather Color and Shank Color Traits Based
on F-2 Resource Population in Tibetan Chicken

WANG Cun-Fang'?, LI Ning®, WU Chang-Xin'
(1. College of Animal Science and Technology , China Agricultural University , Beijing 100094, China ;
2. College of Food and Biologic Engineering ., Shandong Institute of Light Industry . Jin’ an 250100, China ;
3. State Key Laboratories for Agro Biotechnology , China Agricultural University , Beijing 100094, China)

Abstract: Tibetan chickens were crossed reciprocally with White Leghorn and Shou-Guang chicken respectively, and
inter se matings in F; were carried out to generate the F, population. Feather color and shank color appearance and
segregation ratio in F; and F, were observed. Results indicate that white feather of White Leghorn chicken and black
feather of Shouguang chicken exhibit complete dominant heredity to hemp feather of Tibetan chicken. Hemp feather is
determined by two or more alleles. Only when these two or more alleles are concurrently present, will hemp feather
then be displayed. The Id/id allele that determines shank color demonstrates sex-linked inheritance, and the recessive
id is expressed gradually in the homozygotes. We confirm that genotype of shank color in White Leghorn rooster used
in this study is the dominant homozygote.
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Table 1 Chi-Square test and t-test of segregation ratio of feather color in F,
HE P R R A B R TR R B HD EHNA ) I L ME R t K5
Name of groups Number of white or black feather Number of hemp feather ~ Real ratio Theoretical ratio Chi-square test(P) t-test (P)
TWTW 1185 407 2.91:1 3:1 0.7136 0.6053
WTWT 180 55 3.27 1 3:1 0.6863 0.5648
TSTS 433 86 5.03:1 3:1 0.0008 <Z0.0001
STST 163 33 4.94:1 3:1 0.0469 <<0.0026

W TWTW I WTWT 4128 133, TSTS Hl STST 41 4 2238,

Note: TWTW and WTWT groups have white feather, TSTS and STST groups have black feather.

2.2 BREMERIBNSHT
FEARHG IS A AR E S TR 2, RERAT
IR DU SN RN IEE Nyl Y LN
o BAMMEE @IS, BEE W, BRI
T ORI o LB R R £, R E R T
ok m b U RIRE AMET AR
Y30, A S0 2 100 NG 8 0 72 AR — A R B R Y
L BN R0 B b ) /0N | B e R £ L )
BT, B 10~12 JA EEATRE . BAE RS I A

REZMBOHBTOEFTMHT A,

X 1 A5 DGR [ 22 38 Fy AR B R I — 2K,
YRy 2258 F, RBRINH O, RA)E £, b
BOowHE @, BXGHEARMGH F AREARAA
SO S 6 45 SRR, JRRY I SR ALXS B 2 28 Fy AR
it OB RN ES B EHEA B EEER
(R 3), F AAREA R iR 20 88 LA WL 5 2
WEEWIC R E VRS (R 4) . o B HERT S A H
KNS 2 SRR B i (MR B4 23 B G 3 1 L

®2 HEBHEPREBHERTHER

Table 2 Changes in shank color in Tibetan chicken of resource population

{4 Black 75 4 Dark cyan # 4 Yellow #H 4 Cyan %7 Tint cyan
HE L i) HE L i) HE L 4] HE L 1l HE Lt 15i)
Age of weeks Number

Number  Percent Number  Percent Number  Percent Number Percent Number Percent
0 99 " 11.1% 0 0 33 33.3% 42 42.4% 13 13.1%
2 98 29 29.5% 0 0 29 29.5% 28 28.6% 12 12.2%
4 93 28 30.1% 14 15.1% 24 25.8% 25 26.9% 2 2.2%

6 88 31 35.2% 23 26.1% 14 15.9% 20 22.7% 0 0

8 94 36 38.3% 28 29.8% 10 10.6% 20 21.3% 0 0

10 91 34 37.4% 27 29.7% 12 13.2% 18 19.8% 0 0

12 85 35 41.2% 25 29.5% 10 11.8% 15 17.6% 0 0
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Table 3 Chi-Square and test t-test of segregation ratio of shank color in F,
- . SR FEIE HAE

. I e (1 FHRIL e . .
HE Real rati Th tical rati IR t R G
8 Hyperchromic shank Tint shank eat ratio coretical ratio R ok

Name of groups W A W %k Chi-square test(P) t-test (P)
Male ¢ Female % Male & Female % Hyperchromic : tint Hyperchromic : tint

T™W 5 122 156 7 0.78 : 1 1:1 0.1384 0.0943
WT 1 0 42 35 0.01:1 0:1 0.3158 0.3204

EROREAERONRO REFORORARBORIIAG EA0 8O, LT,

Note: Hyperchromic shank denotes that shank color is black, dark cyan. Tint shank denotes that shank color is white, yellow and white-yellow.
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Table 4 Chi-Square test and t-test of segregation ratio of shank color in F,

R R PR L SEFR HfH Real ratio FHi A Theoretical ratio
HE . . R 5 R
Hyperchromic shank Tint shank s HmEL kAL W EOG ®a ) t K%
Name of Chi-square
groups n L8 N &% § (Hyperchromic & : % 1§ (Hyperchromic 4 : st (P t-test (P)
Male 2 Female$ Male & Female$ hyperchromic$ : tint & : tint%) hyperchromic% : tint 4 : tint$)

TWTW 175 202 262 295 0.86:1:1.29:1.46 1:1:1:1 0.9959 0.8959
WTWT 5 28 56 37 0.08:0.5:1:0.66 0:1:2:1 0.8101 0.7626
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Fig.2 Hereditary mode of feather color in Tibetan chicken F, hybrid
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Fig.3 Hereditary mode of shank color in resource population
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