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Genetic Diversity at Msp [ Site within Intron 1 of GH Gene and Its

Association with Growth and Reproductive Performance in Chickens
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Abstract: Genetic diversity at Msp [ site within intron 1 of GH gene and its association with
growth and reproductive traits were studied using 8 chicken populations with PCR-RFLP method
in the present study. The results showed that allele C was predominant in egg-laying popula-
tions, while the frequencies of A and C were near in those fast-growing ones. Allele A was pre-
dominant in native populations, while allele C was predominat in foreign ones. Association analy-
sis showed that heterozygous individuals had older age at first egg(P<C0. 05), but there was no
significant difference on egg numbers in Wanzai Kangle Yellow chickens and Taihe silkie. Signifi-
cant difference was observed on the weight of first egg in Wanzai Kangle Yellow chickens. At the
same time, Significant difference of body-weight was also observed only at the age of 30 days (P

<C0.01) in Ningdu Yellow male chickens. In Wanzai Kangle Yellow chickens, significant differ-

W7 B #1:2005-05-08

ELTB 863" HAEMmBA LRI (2002AA242102)

EE B v BB (1969, 3 W+, FEMNFRE 5 F it 5F AT . E-mail: oyjh3813@sina. com
* BIAEE SR ANAL(1963-) . 3, #H 4%, 17 . E-mail: xqzhang@scau. edu. cn



2 3 BRPHAE R4S 38 GH ZER N & T 1 Msp T 35 2 351 B 5 A 1 B B0 PR ) A DG 1k 123

ent body-weight was observed at the age of 12 weeks and 18 weeks (P<C0.01) instead of the age

of 8 weeks (P>>0.05). The predominant genotypes (AA and BB) for the age the first egg did not

have the highest frequency in those breeds which were younger at the first egg, while the pre-

dominant genotypes for growth, AB in Wanzai Kangle Yellow chickens and AA in Ningdu chick-

ens , did not have the highest frequencies in those fast-growing breeds.

Key words: chicken; GH ; genetic diversity;growth performance; reproductive performance
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Fig. 1 PCR amplified fragment of intron 1 of GH gene
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Tablel Genotype frequency and gene frequency of chicken GH gene in different chicken breeds
. IR ALK/ % A7 35 IR AR 2R
IS FEAOB . ’ !
) Genotype frequency Allele frequency
Breeds(Lines) No.
AA AB BB CC AC BC A B C
THE = F X (ND) 3 59 62.70  0.00 0.00 8.47  27.10 1.70  0.763 0.008  0.229
TH =G (ND) & 72 52. 80 0. 00 2.78 15.30 29. 20 0. 00 0.674  0.028  0.299
ZEMN 5 F 38 (TH) 142 66.90  23.20 6.34 2.11 1.41  0.00  0.792  0.179  0.029
TR IR A (W) 150 62.70  8.00 12.70 3.33  13.30  0.00  0.734 0.167  0.100
7R & XS (DX) 89 34.80 14.60  36.00 0.00  13.50  0.00  0.489 0.433  0.070
ATHEWY YR 50 56.00 20.00  20.00 0.00 4,00 0.00  0.680 0.300  0.020
ARG (CR) 51 43.10 27.50  19.60 0.00 9. 80 0.00 0.618 0.334  0.049
B2 AKX (Lohmann 3 ) 34 20.60  8.30 8.30 36.10  22.20 0.00 0.359  0.125  0.472
B2 AKX (Lohmann £ ) 40 15.00  0.00 0.00  65.00  20.00  0.00  0.250  0.000  0.750
Btk (WRR) 68 29.40  2.90 16.20 14.70  36.80  0.00  0.493  0.177  0.508
R2 AEGHERHRNEFIMsp iamWEREBEAERMZMW
Table2 Effects of different genotypes on the egg-laying traits in chicken
500 H
e Fr R E = E/d 280 HiE =4 300 HR =L ;
Lo VE L g o ¢ i 07 B
LR | Body weight . Weight of Egg numbers Egg numbers
s No. . Age at first egg . Egg numbers
== at first egg the first egg at 280 d at 300 d
at 500 d
AA 87 1429.8+161.9% 167.01%15.1" 34.9744.6" 69.57+17.5 81.19+18.9  161.07432.2
W7 AB 10 1 535.54243.4% 172.46+16.7¢ 37.07+3.4» 62.754+16.6 73.624+18.6  157.25+27.1
BB 16 1481.7+164.2% 167.17%12.2" 36.1843. 94 66.72+15.5 78.44+17.6  160.28+27.5
AC 17 1351.6+158.6" 176.83+21.4° 36. 0444, 8" 64.90+17.7 75.5+21.6 159.08437.2
AA 91 — 168. 32415, 42" — 21.23+5.39 27.13+5.93 93.94+15.53
TH AB 33 — 174. 56414, 23" — 19.33+6. 18 25.97+6.21 90. 52+16. 45
BB 9 — 167.11+15. 65" — 23.224+7.41 26.7847.48 94.224+15. 28

i) — 5 i /NG R ] O 28 5 8 23 (P=>0. 05) s AN A/ G 52 8 O 28 S 35 (P<C0. 05) 5 AN A R 5 5 1 28 S i I 35 (P <<

0.0D). TH. M FX  WZ HHFBEREY, T

Superscripts with the different small letter in the same column indicate highly significances at the level of 0. 05;

Superscripts with the different capital letter in the same column indicate highly significances at the level of 0. 01.
TH. Taihe silkie; WZ. Wanzai Kangle Yellow chickens. The same below

PR R I AR 3 25 A (P<<0. 01) B 45 i
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0.01) . 1M AE 8 JAl ¥ Ay RPN A 25 R 2 (P>0.05) .,
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W
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2
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DRI 3%, 2 M 5% X8 A T A A D0 1 o ok b ™ S iR
R AR A A T A M i o ] 28 R 1 R 3 BN A e
A KL DU R IR A C 8 PRI, AR K T A5 PR
AR 1 PIXG (B  ACREAR ARG A BRI IR A C 2
DRI 3 8 o 30, 50 IR AR A A DM 2 2 it IR A B
PR AG LL A SRR R B R A RRFE C
BEDR ARG L T 20 U LA C Kk PRI 3R B R, AR 1t 6 445
5 HARF AL, MR B A Bl R AT R AR 1
AR EE 225, WL TSE , iy g m
HJLL A BB e, SRR 3G Rl DL C 25 PR R
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Table3 Effects of different sexes and genotypes on the body weight in Ningdu yellow chicken g
, 1 HikE 2 it 3 A 4 HirHE
p E(I j_F:l:‘IJ Kb 3L .,
e A B MER 1 month body 2 month 3 month 4 month

Sex Genotype No. Birth weight

weight body weight body weight body weight
AA 38 29.5+1.7 288.5429.3 797.7+120.0 1219.1451.2 1640.5488.9
2 AC 21 29.3+0.9 295.1+£11.5 828.1+94.8 1210.0£125.6 1 560.04202.8
CcC 9 29.1£1.1 290.4+17.4 800.7£107.3 1204.6493.4 1610.2+188.3
AA 38 29.9+1.8 277.9412. 2% 677.6+£95.7 978.9+74.1 1244,74+128.3
¥ AC 21 30.3+1.0 283.34+12.9*  700.0+82.2 959.5+104.4 1228.6+148.9
CC 11 29.1+1.4 293.5432. 7" 677.3+75.4 959.1+70.1 1 236.44100.2

R4 TREERNAHRFEBEERN I

Table4 Effects of different genotypes on the body weight in Wanzai Kangle yellow chicken g
H AR Genotypes i No. S ARE 12 A E 18 AEE
8 week body weight 12 week body weight 18 week body weight
AA 42 421.1481.85 772.9480. 7748 1 066.2+94, 1048
AB 8 436.3+61. 86 780. 0494, 52 1 155.0£108. 10"
AC 7 458.6+84. 54 735.0£126. 1348 1 077.0+86. 554"
BB 14 419, 3447, 47 670.0£71.61" 991.5492. 60"

AR NG N B 1) FE PR A Rk B R AL
L HC 56 PR AR 43 A N B 0] 22 S B 8 2 3 TR J o L1
TS R L N B ) R S — B0R 45 L 1R H e AR
FEATHT AA ARG I A K8 3 5 AR ) A
I & B, 5 R R A KR & a5 B R IRTE
ACREAR A X e Bk TE AH 5K L T #E AC REARRE XS R B K
FUAR O, 7 S AR R I IE AR 56, AE SO S50 X
TE S AMNE A A B i R B, R T A R R e, AR
AL BRI WA P AE KR &% 2
S AEFAMNEAERKBE R AR P AR ES
W EE T, XU R R W, GH R K
FIR AR AR I — BB
3.2 GHEEREF 1 Msp [ LA B=F Mo
sk

— O R H R B HER SR PR R
(A3 IR A R ) JF 7 B R B s 23 4 ok 280 H iR
77 B W TR AR, E 3 BT A s AN (] R PR B T
AR AR Y 2R R MR Y 2 e i R B, 4T AALAB
K BB3 PR AR A A DL B B AB B A
REFEF= H il (P<<0. 05) 58 K A9 FF 7= R 3 Fn 4 K
(R IF = (P<<0. 01) , [A] B o 7= A8 T 8K 280
H %= 4,300 H ™ E A 500 H ™ HELH
25 SE R AL 2 (8] 1 25 5 BE A AR I 00 8 AR, 3
AC BUFF 7 HIBBGR | IF 77 (K i JIAR G, 78 73 B FE A

RS R Y ORI IF AR LB AC BRI A K,
A RE A R L AC R 52 e ol A 4R G L AR
FLHOE R R T B4R B — 25 T

FE 3BT 12 AT A5 AN T) 356 DR 780 %o 28 A1 1 1 3 2
Ry EH, F=HBREANER B E (P<
0.05) . AB BUABGR AFF 7™ H % L [ B A7 8K A 280
H % 7= 842,300 H &= 8O 500 H 7~ B4 16
X — 5 B AR GE 45 SR8 — 3, Kuhnlein
SEUTREGE T SR M h GH % 7 48 1 BE 19 5 i i) &
UL GH PR 252w R 0 /9 FF 7= B % & 497 H %
FPEE, Feng S5 X RMIAG Y GH B K A 5 FF 7~
Hi 7 fat, B L H R 0 R AT T 5E . 3
GERFW GH HEP AL IR 7= H % & 274~385 H %
7 A Y S R IK W KPR 386 ~497 H A A
(14 5% W) TR Wl 8 3, G 0 B L TR R R, 7R T
77 HES AR S5 R AL A A R
S50 5 R,
3.3 GHEREREF 1 Msplfi S xJ 384k E #2500

Xof AN ) 35 PRI AR X6) 7 28 S X 4R T 1) 52 ) 43 T
BF & B, GH LD % 8 A 7 8 Jl i biof 3¢ B Ok 22 S R
W (P>>0.05), M7E 12 F#H A 18 Ji i iF £ 3 R
25 M (P<<0. 01), 7E 77 #B = 8 X b BR B X9 1
AR E LI Y25 RO, HE £ B N2
SAEE ., Kuhnlein 257 #F 55 7R AL GH X
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A K s L R LG AR 140 H R E
K240 HIR A E A FLFAEH TR FE 2T, Leung
ST DR T A o 43 o v Al R LA AR T T R X
AR R 8 e R K GH Regk 2 JH L AR AR
HIAMEYE GH BEGEIE 4 JRE /N 2 39 1 1k 5 B,
Vasilators-Younken 0% F) F B F & H I 68 i) 2
ARG A 56 P2 5 A AR K 3 R SR R L B i DR R I v
Y GH & it 3 5 X AR B A XS A R
AT UL AR, T AR R R 3 IR R AR
PR 5 W) A B ) 28 B0 R — 350, B H A 20 R AE S
AR AT B L EE R, A I A R 3 5
3 B B, TR = XSRS 1 H IR E DL CC
Ry S e AA R R SR A T AE 0 405 AR B0 L A
12,18 JAE B L AB BUAK O fx 5 . BB B SH &K,
FEA ) it ol v 3 90 1 A e e A8 ) R R RN —
HAEDTIER IS POULIFL 3545 3 IN & F Msp |
fitf U] | Bt 2350k 5 4 Kk B A e M & B L 7 AN T
By B L A7 s X AR K B B R S — | Mk B &
SRNT L& B ke PR AR A7 % A KA S e AL R S R
A Ky B R RS ]

3.4 BHRMUMREREHEEAUEERNIW

PN AT AT =i ok Sl 9 L/ 3 G B S B 7
R A, (E LS DR R A3 A N B ) 22 57
1%L DR A8 T HLAAR T 1) 5 ) AE 2 B[] R IR TR L
SR T INZAL AR AN — , 2 T 4
WSS R — 0,

7 A i T i R AR R 11 2 R 32 R AT LA
SRR F AT RE A Sy i FILE B RRES AT T AR TR] 5 1 Y
PEREL B R AR AR IR B 45 R, AA A1 BB B A
B TE = H S, IR AR AETF 7= 55 5 10 X b v 22 BN H
R 5 PR RO 3 5 T R AR B, AB B AR AR
TS E T S HOG R, DL AA B R R
O TE AR SR R B TS R 3 A e Y SR A
R TR 5B 3 R 5 A4 7= il ) 56 RO R E B AC
RV R AR R B (Bl R AC B 32) L it
ALK B 2 A MR T 45 5 5 M DG R 25 R 0T R AH B3
R, HJR A RESE £ )5 1H 1, — J7 H AT RE TR
PR A R RS WA AN KL FE B R X R T A R R
M B L 76 2R FH Mk BB 55 TR0 2 i o el ] 35 P
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