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19 M A BHBEERNOMIEN AFLP 549 54
BEWL A FLEERLEREELEEF . KEELE &

A PEREF ¥R FRFRN, LK B 226003,
2 MR SR BB L M 22500D)

[ ¥ FIAH 20 METERICH 6 X AFLP SIE & X 19 My W4T 7 SR8, 3 iR I8 s dinid
SRR EEEGTREM. GREAR. O M FEHE20IM TR A LM TFHREER 0.582 4~
0.743 2, P ESIEHA AR N 0.523 8~0.702 3; 6 3 AFLP 3|WHAEGHE 19 M Wb IR ME) 204 XL 54
&%, FHENFWAEEE O K ARNEGTSHBEPERME THRAR SRR ERT 19 ™17 o R d
MR R RS R A RN —BE, H 5 RA T SR AR A T REEY G . X R IR R
LEA AFLP YA HREL T BHMREZEEMSHENEEXR HERAEERM T RAEMR 2.

[@iA] e T E;AFLP; @& /N
[(hE4r2®] S831.2,5813.9

T G R BT IR AR, P
WORRENEMHA LR SMFEEREM R
TSR ERRM B BEEMMESEUR
AT F B R A5 6 R, A {UE R T 3R E b X8 Fh 9
WRR A RA A, WX R E % SOl i AT R R R
HIEHMER .

WOEGICEREATRERRE S/ £
AU SABHRE S TRMEHR ST HA
BRESS UL AFLPD A A RE HET
ol et R MRS R ER R AT AEERARF
FIER .5 FLB AL FRE. Bk, XMW
icHARC2#E EHNATHEREEREYAE
RS EOE TR ERE SR RBRIEXR
gl HyE ARk WL R I A AFLP #ig D2 bR
CA T R E e SRR R IRE . AR E
REBHAERERER MR X . REGRE
B9 19 b SR BRI T T2 M AFLP 15
BUor 4. B FE IR AKX 20 b 5 S AP iR R4S BRI K
£ S0 R 2 1) B 8 £ A G 5 DA R RS R BT IR
R0 R HHF & R R SRR AR 4R

1 MBI

1.1 # ¥
A B AT R A 19 A #5748 8 a9 B 43 B R B

(R EB] 2005-08-29

[(XWRIRE] A

(XEME] 1671-9387(2005)12-0006-07

EXXEGHERRERAESHMBEPK . Efm. &
MR ER BEMREELE 1. 8B 40 4
MRS (A&, MR ACD $i 8.

PCR ¥ 3 5 i Bf fl Taqg DNA % & K .dNTP
2R, L K B 3K 57 D 9 Marker . pBR322 18 9 |
WA TAYARZMEMN 20 ME TR YIRd b
WETAYAFEM.

1.2 # %

1.2.1 A K4 DNA &k DNA #3t R/
A BERBRE S A ERY B DNA, B S FH
REANMMYEERADNA S BEREE . WEEIY
A M DNA, AR EEEFREAMER(TERK
B EAWE 50 ng/ul, T AFLP 43477,

1.2.2 #EZHEH FARBHA 20 MHIE
¥ iC 31 9 4> B & ADL212, ADL210, ADL136,
ADL185, MCW150, ADL158, ADL125, MCW4,
ADL176, MCW62, MCW88, MCW29, MCW145,
MCW104,MCW134,ADL166, MCW120, MCW32,
MCW5,ADL231, X5 ##F5| & PCR K
IO 4 F 0L SCaR (137,

1.2.3 AFLP 444 MNE/NEFHM DNA
F 4 pl. EAAH DNALH Pst 1 #1 Mse 1 347X
BEY) L BEE) HBLS Pse 10 Mse 1 8L MUS
BRI HAT Pst | ¥ Mse 1 F5 R

(4T H] THEBRMEELSTH(BK2002502) " AN K AA & T B (NY2005025) : 2 3 £ B 5 0 H (BM2005708)
[HEERM] BERMQS7T—) . B.AKHMHABHER, B TENFXABEEFMPR. E-mail:gaoys100@sina. com
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B ERE 19 My MAREE RN IEM AFLP 8880507 7

Pst 1 &9: 1.

5'-CTC GTA GAC TGC GTA CAT GCA-3';
Pst 1832,

5-TGT ACG CAG TCT AC-3';

Mse 1 #:3k 1

5'-GAC GAT GAG TCC TGA G-3';
Mse 183k 2.

5-TAC TCA GGA CTC AT-3

21 ML BRGES . ERAKER

Table 1 Code,name and source of 19 chicken breeds

K5 R kK
Code Breeds Source
C1 ﬁﬁiﬂ‘ﬁm Qiandongnan xiaoxiang scoty RME I B EMH Conservation farm in Rongjiang county Guizhou province

Cc2 [& #5 % Gushi chickens

C3 %K % B Dongxiang black chickens
C4 IBBE B Jiuyuan black chickens
C5 P3G Xingwen sooty chickens
Cé #h# 9 H™ Yanjin sooty chickens
Cc7 %7 Chahua chickens

C8 fili }& % Xianju chickens

C9 # Zang chickens

C10 JE K il ¥ Beijing fatty chickens
Cl1 %% Shouguang chickens

C12 #F U Xiaoshan chickens

Ci13 S {" BT Chongren partridge chickens
Cla  #P5FEY Silkies

C15 FE# X Luyuan chickens

C16 MU Langshang chickens

C17 HH %% Baier chickens

C18 {7 %5 3} ™ Henan game chickens
C19 K7 Dagu chickens

E X F B HE State Gene Bank of China Native Poultry Breeds
IR S B R FH Conservation farm in Dongxiang county Jiangxi province
)N 45 77 B E (R 3% Conservation farm in Wanyuan county Sichuan province
W )I] 4 3¢ 3 578 {2 #1135 Conservation farm in Xingwen county Sichuan province
ZHE 4 E R #H Conservation farm in Niuzai county Yunnan province
HEXEHEAE State Gene Bank of China Native Poultry Breeds

ER KB EEE State Gene Bank of China Native Poultry Breeds
ERRXEHEHEE State Gene Bank of China Native Poultry Breeds
HFEX & &EHE State Gene Bank of China Native Poultry Breeds

W% #F LR MI% Conservation farm in Shouguang county Shandong province
E K K & BE{HFE State Gene Bank of China Native Poultry Breeds
ERZ B P State Gene Bank of China Native Poultry Breeds
ER KB FHHEE State Gene Bank of China Native Poultry Breeds

H &K K BB EE State Gene Bank of China Native Poultry Breeds
HEFXBHLHE State Gene Bank of China Native Poultry Breeds

B HK X B EHE State Gene Bank of China Native Poultry Breeds
HRFZ B EHEE State Gene Bank of China Native Poultry Breeds

E K K & EHPE State Gene Bank of China Native Poultry Breeds

B RS Wk 2, AFLP Fiy .9 1 K% N fiEE
B 0k S B SCER (14, 15 )0 4T, P M =Y R %
FRie (FAM)JE BB T ABIZ77 BT 4% &

PR F 0 AE 1 B P9 M b R UK, IR 7E W A B AT
AFLP 58 EER 447 .

2 AFLP By #fEZty MsIveEs

Table 2 Preamplification and selective amplication primers sequence used in AFLP analysis

Pst 1 8|9 FE 51 Mse 1 519 (G kbRic) 527
Primers Pst | Sequences Primers Mse | (FAM) Sequences
1 5'-GAC TGC GTA CAT GCA GAA 1 5'"-GAT GAG TCC TGA GTA ACA A
2 5'-GAC TGC GTA CAT GCA GAC 2 5-GAT GAG TCC TGA GTA ACA C
3 5'-GAC TGC GTA CAT GCA GAG 3 5-GAT GAG TCC TGA GTA ACA G
4 5'-GAC TGC GTA CAT GCA GAT 4 5'- GAT GAG TCC TGA GTA ACA T
5 5 -GAC TGC GTA CAT GCA GTA 5 5'- GAT GAG TCC TGA GTA ACT A
6 5'-GAC TGC GTA CAT GCA GTC 6 5'-GAT GAG TCC TGA GTA ACTC
7 5'-GAC TGC GTA CAT GCA GTT 7 5'-GAT GAG TCC TGA GTA ACT G
8 5'-GAC TGC GTA CAT GCA GTG 8 5'-GAT GAG TCC TGA GTA ACT T

1.2.4 MBS SR 19 T EF
7E 20 MU T EML SR LS ERA R, ITE&#IE
i i) 5 R 5 38, 24 4 B (Heterozygosity ,H) . 828515
B 4 & (Polymorphic information content, PIC) %
/AR T H 2 B EE A Nei KR ERGESR
DsU'9, 3t 1 NTSYSpc # # UPGMA % E %, H %
HEARX R X#R13],

RIE & WA HE 4 DNA # AFLP 470 0 4
R BB O] B B A T RIE S .

AHMIER 1L, EWNIEH O BYBERE. MH
SPSS #k#f, AR Gs=2N,,/(N,+N)OHEE &
i8] B9 18 4% 45 {81 & B (Genetic similarity, Gs);
PN AR SRREEHHFIEPGN. 5N, 3504
BA SRS R . &R AL BB (Ds) #
AR Ds=1—Gs it g4, ®#E Ds i, # A
NTSYSpc 43t 3k 14 # B UPGMA ¥: 517 B 84
.
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2.1.1 19 AMFAH 20 A MEEITHFER
B 20 M TEARICEE 19 My SR ERRE DIt
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Bl 1 AT ADLISS i DR EREMH T MER
Fig. 1 A Portion of PCR results of ADL185
in Shouguang chickens

2.1.2 19N FEFAHGEHARARGE. S5
& FALHAMAIESR HERIWLEFEH,19 1M
FXGE 20 M B RARCH I REE N 0.582 4~
0.743 2. MM TFHHEE LA HERB, N 0.743 2,4
HEYUBRMK, H0.582 4, FHEEBEASEN
0.523 8~0.702 3, KF 0.5, BEAXRGH(H)E
AR EEE EREPRE TR ERHEE
REBENERANM BEVPHRSENEMKRL

B E 184 M EMERHPEFMNERRRE S M
¥4 ADL210.MCW62 #1 MCW 32,35 19 4~ & 4
17 MCW145 F1 MCW134 ,{LH 6 I KB EH
SAERBCN .2 HRARBEE. B B#HN

ZEEYHSERLE 1 ME 2. '

L

MWWHE @ |
:“m"huﬂ- |

o

B2 SROEWEMCWISO T EERBHEBIT HER
Fig. 2 A Portion of PCR results of MCW150
in Chongren Partridge chickens

TREMBRE - BHBRE FENREERK, B
GRS — BOE B BE RIS R B
he e ZREERE AFRERERN, RE BTG
FMAEEEMNSSH XWEATHEBHEHA
ROBKRBERERT T/PREMH Bl TR
ARPEHETHENRRSEEILERE", B,
FRMALE FLHAAR.
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Table 3 Mean heterozygosity and PIC and Mean genetic distance in 19 Chinese native chicken breeds

Sh wam sappan PHBGER b HAK sAERAR O BfER
Hreed H PIC distgncc Breed H PIC dislgnce
Cl1 0.692 6 0.644 7 0. 370 C11 0.712 4 0.671 0 0. 410
2 0.702 0 0.6537 0.431 Ci2 0.727 9 0.687 7 0. 405
C3 0.679 6 0.654 2 0.418 C13 0.671 3 0.652 3 0.453
i 0.707 6 0.699 3 u. 378 Cl4 0.732 4 0.691 5 0. 506
5 0.726 1 0. 685 4 0. 385 C15 0.736 6 0.695 3 0. 505
Cé 0. 608 7 0.594 2 0. 386 C16 0. 680 0 0.632 9 0. 507
C7 0.733 1 0.693 3 0.414 17 0.582 4 0.523 8 0. 355
8 0.741 9 0. 700 2 0.371 C18 0.702 8 0.654 8 U217
(@] 0.743 2 0.702 3 0. 395 C19 0.721 4 0.677 5 0,374

1o 0.701 6 0.653 9 0, 347

il Popgene #4318 T 19 A& Fh A A9 Nei [
BAEHE B Ds, T HETREY, 19 A7 %8 T Z 8] i
Ds @B % 0.200 8~0. 517, P K S B 55
RG22 m i Ds MCBEBER K, K 0. 787 8; IHBE &
M5 MG E W Ds EBE B RN, R 0,517,
Hi Nei FBtf5BE 8 Ds 53t T & 19 Fh 849 F 33 6 B8
BINE3FHR. R ITUEH, AR5 H Y
i - 337 BE B BRI L 2 0. 5175 46 3K wh i 55 L 1 b
)38 1% PR B BRI L R0, 347,

2.2 AFLP 4R

2.2.1 AFLP g &4rc#als £ F A6
AFLP 5|94 & 76 19 /N 7 %6 f o 3 i 0 31 294
FEBHERNY , FHENSIWARTE 19 £EEH
bRig, AN 37~69 /(K 4.6 Bk AFLP 51914 &
9T BHHPERIE THRELAENEER
AR HPBEHERERFRE . E 15 X B
BELVRE 1%, BMREREN, REM T SFH
BEZHMEENER; FAT U8 AFLP &g
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Table 4 Amplification results of 6 AFLP primer combination in 12 indigenous chicken breeds

3| mma EBHEREH ERAYEHERERTHR
Primern No. of Breed specific band
combination polymorphic <
band Cl Cz €C3 C4 C5 C6 C7 C8 C9 C10 C11 Ci1z C13 C14 Ci15 Ci6 Ci17 Ci18 C19

P1 38 1 1 1 2 1 1 2 3 1 2 2

P2 44 1 3 2 3 1 2 1 1 1 2 1
P3 37 1 1 1 4 1 1 1 2 4 1 3 2
P4 39 1 3 3 1 2 1 1 2 1
Ps 69 3 7 S 1 5 2 1 3 1 4 4 1
P6 67 3 1 3 1 1 2 1 2 3
& it Total 8 5 9 9 5 2 6 1 15 5 4 S 5 13 3 4 7 12 9

# (Note); P1. P-GAT/M-CAG; P2. P-GAT/M-CAT; P3. P-GAT/M-CTA; P4. P-GAT/M-CTG; P5. P-GAT/M-CT A;P6. P-GAT/M-

CTC.

2.2.2 HAEMMELH RIE 6 B AFLP 3i44
HGHRMER,TET o MM RBIEHLUE
BT E T &SR BREER . PS5
6% 38 15 4 00 R B B 7 (0. 821), 8 4% FE B B 1K
(0.179); W B9 339 5 22 1 5 B 39 3% 4 I R B m K
(0.198), BIEBEB R A (0.802), BMIRLREH,
IR XY Fh 2 (8] A4 3R 15 AR LR B 5 45 XS A BT AL B9
MEBAE FENBEIRAEEEINLER,
2.3 ERMANBEENSRESH

REH TEMAFLP 88 & R BitE K
18 4 38 {5 B 3 4y 51 B NTSYSpe 8% 44 #) UPGMA
Hoxt 19 b SRR AP BT R B G R
B3piRm. \B3AUEH . WM ENI TSRS
BRE—BHE. M EZWE . KE8. EXEE N1

R I R E D R MBI E N =
E- B 4 S TTE B R 3\ A iR kT 30

RELHLRRER PR ENREERE

REG HILER R 12K KBS AR5 F
B EENEL ARG SN LG ENSERN 1
R REGRBIGERN 1 XK 2GS L PLEFG,
LA HESREN RS RILERA 1%, A
WHTEINGEROUFE—ENER. ERTES
B4 R b, o S 29 5 VL 95 4 B0 L X #0 B S X 3R
R, BHGSITmG, KES. FRER 1
;M7 AFLP &R, R 3 18 5105 ig
KEW . FRGRN 1K BEHGamEL 1%,
JRR T fE R R b A e B R A9 T B A1 AFLP 45
10 - X Fe o R SRR ) A AT R RARE A BT R PR R
RGPS | DA A R 5K E M L E
BBARE; N BRHNREBTEREHALERS—
BHEEZ—.

i % Beijing fatty chickens

Dagu chichen

% Shouguang chichens

Gushi chickens

% Chahua chickens

ng chickens

ﬂgDongmang black chickens

# % Yanjin sotty chickens

7 /% 1% Qiandongnan xiaoxiang sotty chickens

5@ Jiuyuan black chickens
Xingwen black chickens

Xianju chickens

Xiaoshan chickens

7 Chongren partridge chickens

5 & 7 Silkies

3 Baier chickens

i} % He'nan game chickens

% Luyuan chickens

% Langshan chickens

B3 19 Ml BN TR HERMN UPGMA B3
Fig.3 Dendrogram of relationships among 19 Chinese native chicken breeds using UPGMA method of

clustering with analysis results of microsatellite
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) % ® /N & M Qiandongnan xiaoxiang sotty chickens
4% 1% 5 M Yanjin sotty chickens

X % B Dongxiang black chickens

0 B B2 78 Jiuyuan black chickens

ML 51 Xingwen black chickens

# Chahua chickens

% Zang chickens

Gushi chickens

5 & M Silkies

# Chongren partridge chickens
7 Baier chickens

Xianju chickens

Xiaoshan chickens

% Luyuan chickens

% Langshan chickens

XE He'nan game chickens

1 7 Beijing fatty chickens
Shouguang chickens

% Dagu chickens

i

Mm

Sl e E B TR T Ml 8 I
Tk #E Eﬂf:—ﬁlﬂﬂﬁﬁdx‘ﬁﬁ#
REE-RRBERRRFS

B4 194 F AFLP SpHr 45 R i) UPGMA B
Fig.4 Dendrogram of relationships among 19 Chinese native chicken breeds using UPGMA method of

clustering with analysis results of AFLP

3.2 AFLPRIZATRRBM(R)BEERIH

\‘ \A

3 4 i T

5.1 # AFLP 58T B #E QN5 HikH 8 AFLP 4 i FI T 8 & f (R 0.2 5 A0 43
e Rt P, KBRS .6 F AFLP 21 MA A 7E 19

MEERIC—-HEBANEREMENREIT HAUGHPRMA THEAFHNFRIERE, P
TREMTIEAN T EFEABRBRBIEMS XS/ L DNA PRMBIMNERERFRE.H 15
FE DNA F5) b2 57 S0, Ecm18IE £ KAUEGEDS. B 1 £ 2EERARE (IR KE 3
—EYRHZE M PREEEFFIMROMBFIIA XS B, R X R AT AT BEAE R — b 2
PARAEBABERK, M HBEILAHERE LR 0056, 783 R AR R A B9 55 SR O
KA HE BEEH PCR =Y B THER . S 48 RNBIM AFLP 25MRICAS B R aF
RABEART MR, Wb M TFPCRYEZEZME & DNA K50 oI LUK K & R 5 H At & B X 9 9T K
RWLm, P8 LS EFNERY MR, SHH BT EREESH EAMBFKE R ERHT

KRN EHBR ", BEBMRERAGENRBEAFREENRE L.
AFLP #5804 A & # T RFLP #l RAPD ) 3.3 19N A BMBENBETRSN
PCR F¥ HF B HEH DNA TR E BAEKBETRE - BUSMERBRITEN

REEY), HRERYIA S ERE N NEL . EEWY 2ABHEREKEEERRMGE. BEERERARY
WMMEEEY . MY EEKE ARG DNA  MHEESHAENEM, ERMTHARAREKNRE
o, BAARMNSIYHE ARZEEDNAF  HAFE. —BOADy B RS LA (B A , 8 5 P R
RFAMBYLLE AT AT MABRRESSE. B,
FHRHEZERICHTETRNELRAKFIEEL, BT ERBERDH I RRIPEEINTLTE
EHYMREEHSESTRSGHEESEFEMEMSL  EWAMKES. BEMNCR, KEGRLKS
BOARRBETHEEEHUERRAZMNEZHA RERNAEELCSIHEMEALFEKMER
(B) MM GREERTRESHHRWRE WROKRFALR. KHSHE— T RERKN
5 H . FEPH R 5 4 0N ) JR B Mg X, DR T AE 5 e
Bk AR SR A AFLP I T EMMRICE  SEAESRE-ESHFEUHHFREMAMYEX
AT EE A BT LU E SRAN, R RATLIMES  HXR A XBRRAHIRIC o Hr4s REES 17X — .
il S BB R B b OB 3R I B T Y8 b B R AL X it b B 3  — ROK TE B R AR RIS A 7
#. RERUERLAFHER, MHEHER A THIE
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R ERS 19 D SRR R A B2 M AFLP 8805047 11

HEAHREFRBENES . OB TEMBEX.,
it TR R Mk E SR/ AFLP £E4RC
WA RREYR DNA KER, 5 AREER.
TR RE S 5 B L, T LA SE B M R BRX 40 7S
M HRAREXR B, REGRE S FHK
PR A BRI R KR, T SRR B R
MEFHELLRNEKR. NREBHRXETLE
B, ¥ LA B ES R I XS TTE AP G Y,
ST RN 0 5 BTG, VL9 AE B IR LS RESE RS SF L X
Ho it (X B0 S P FE R RSN L R PR MBS T A
BHHBMER HERBMXEARR 12,2 #i5ic
TR T BRI, FA LB LA B X g &
BRI 2 T R A7 B o T o B LA X 4 0 5 SR 32 TS R B
HK T .
MDA RRY, W 385 Kt 7S

Foh B4 3F- 4388 £ BE B B s AFLP S8 U B RIBE R B
B RS HAR SF AR R BB, XATRRRE N
RS0G5 H AR XY &R B 8RR B 7R KRR
PEE R AR A S X0t BR 5 At 2 R B A T K
B2 - R B oAt X8 B B R A BE B BGE

AEGFHRERRIBRETE L, REMH
MEIEEEMEEX HEEHNBRERNXR.
MEARRBK 2 MR CTER P RS BEER
ARSI EHSH SIS SHEKERE—
& » 33X — T T 156 A R I Ty 9 B R L SR AL I B
ARMEYER ST Eb . EERERE
BRER, RAMBXREEAREAEE, G ZRK
LR BIAE . Bk, R RELBOR, LR
57 3 [ 7 3 T B A B REHE
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Analysis of Genetic Variation of Chinese Native Chicken
Breeds using microsatellite and AFLP Fingerprintings

GAO Yu-shi',QIAN Yong'.TU Yun-jie' ,CHEN Guo-hong®,
LI Hui-fang',CHEN Kuan-wei',GU Rong’

(1 Institute of Poultry,Chinese Academy of Agriculture Sciences,Yangzhou  Jiangsu 225003,China;
2 College of Animal Science and Technology.Yangzhou University,Yangzhou v Jiangsu 225001 ,China)

Abstract: The 20 microsatellite markers and 6 AFLP primers combinations were used to detect genetic
variation of 19 Chinese Native chicken breeds. The results showed that the range of heterozygosity was
0.582 4 — 0. 743 2 and the mean polymorphism information content of 20 microsatellite was 0. 523 8 —
0.702 3. The 6 AFLP primers combinations generated 294 polymorphic bands, 49 polymorphic markers
were detected by one primer combination on the average. 1 —15 specific bands were produced in the pool
DNA of them. The clustering results of microsatellite were in accordance with that of AFLLP and were con-
sistent with the location and present status of 19 chickens. It showed that it was of better credibility to ana-
lyze the genetic diversity and relative relationship by using microsatellite and AFLP fingerprinting.

Key words :native chicken breed ; microsatellite ; DNA fingerprinting ; genetic variation
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Abstract 1D:1671-9387(2005)12-0001-EA

Study of technologies of superovulation on Poll Dorset sheep

QUAN Fu-sheng ,ZHAO Xiao-e,ZHANG Zhi-ping,AN Zhi-xing, LIU Feng- jun
LI Yu-giang, L1 Xiang-chen,ZHANG Yong

(Institution of Bio-engineering s Northwest ALK Umiversity, Yangling +Shannrxi 712100 ,China)

Abstract; This study was conducted to investigate the superovulation(SOV) efficiency of two different
FSHs (made in Canada and China respectively ) on Poll Dorset sheep. Therefore .the experiment compared
several factors on SOV ,including ways of drug administration,repeated SOV ,multi- or primiparous ewes,
season ,natural estrous and induced estrous and unknown estrous cycles. At the same time, the effects of
corpora lutea degradation, follicles and estrous delayed on SOV were observed. The results of this study
show that FSH (CA) had the best effect on SOV ,the second was the combination of FSH (made in Ningbo
and in Chinese Academy of Science). Repeated superovulation had no significant effect on SOV efficiency.
Multiparous ewes had better SOV result than primiparous ewes. SOV was better in natural estrous ewes
than induced estrous and unknown estrous cycle ewes. Useable embryo recovery was significantly low in
ewes ol corpora lutea degradation. Follicles’ existing in ovary or not had no significant difference on SOV
and the efficiency of SOV was significantly lower in the estrous delayed ewes than in normal estrous ewes.

Key words: poll dorset sheep;FSH ;superovulation;embryo transfer



