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Abstract: The genetic diversity of five goat breeds was surveyed using twenty-five microsatellite
loci. 199 alleles were gotten in all the loci,and the Hardy-Weiberg equilibrium analysis revealed
that almost the 5 breeds in the 25 loci showed a remarkable genetic disequilibrium. The PIC val-
ue (0.493) were less than 0.5 in BMS1943, the other loci were high diversity. The mean het-
erozygosity of different locus varied from 0. 436 to 0.820,and of different population was from
0.592 to 0. 738. The F-statistic analysis indicated that the F,, of different locus varied from 0. 011
(in BMC1206) to 0.078 (in BMS1943). The N,, was from 2. 972 to 23. 115,and the mean value
was 8. 884. The result of the cofficient of gene differentiation showed it was not remarkable dif-
ferentiation in all the breeds. Adopted the method of UPGMA with the D,, genetic distance in the
5 goat breeds ,the dendrograms were drawed, Hanshan White Cashmere goat and Wuzhumugqin
Cashmere goat were in the close relationship each other.
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Table 1 The number of allelic, the numbers effective and the PIC value of allelic

in the 5 goat breeds on the 25 microsatellite loci

i g L EAlIES ERE JITES EHIIEE;ilES NGRITES Ly gk in gkl %
] Angora Laiwu Black Hanshan Taihangshan Wuzhumugin
Lo A Ne PIC A Ne PIC A Ne PIC A Ne PIC A Ne PIC
BM3413 7 2.69 0.585 11 6.18 0.819 9 5.35 0.788 9 4.79 0.766 8 4,44 0.746
BM574 9 5.90 0.896 10 6.96 0.900 12 6.85 0.881 13 9.78 0.905 11 5.56 0.925
BMS1004 12 9.91 0.890 12 7.76 0.858 14 10.72 0.899 14 9.49 0.886 13 10.22 0.89%4
BMS1724 7 4.14 0.721 12 9.50 0.885 12 8.77 0.875 12 9.42 0.884 12 9.68 0.888
BMS1248 12 7.12 0.845 11 6.69 0.834 13 9.20 0.882 12 8.22 0.868 13 10.88 0.901
BM6526 10 4.95 0.774 13 9.28 0.883 13 10.08 0.892 13 9.42 0.885 13 9.46 0.886
BMS1714 5 3.44 0.659 7 5.99 0.811 7 4.62 0.751 7 6.45 0.825 8 5.70 0.801
BM203 7 3.80 0.705 B 2.92 0.599 5 4.02 0.711 4 2.86 0.601 B) 3.17 0.644
BMS1678 12 4.12 0.724 12 7.22 0.846 10 6.14 0.818 11 7.09 0.844 11 6.40 0.827
MB023 9 6.16 0.817 8 6.19 0.818 8 5.82 0.807 10 7.86 0.860 9 6.93 0.834
INRAO063 7 4.38 0.735 4 3.13 0.622 7 5.46 0.791 5 3.57 0.670 6 4.88 0.766
BMC1206 7 3.58 0.685 5 3.64 0.674 6 3.54 0.667 6 3.63 0.658 4 3.51 0.663
BMS1290 5 3.75 0.677 ) 4.71 0.760 5 5.70 0.805 4 3.45 0.777 4 5.81 0.807
MAF65 7 3.55 0.838 7 7.49 0.854 8 7.13 0.846 10 5.11 0.860 9 5.82 0.805
BMS1943 11 6.88 0.569 13 3.13 0.626 12 2.15 0.493 13 7.83 0.678 9 3.31 0.650
MAF70 5 2.75 0.745 ) 5.24 0.783 4 4.20 0.727 4 3.66 0.789 4 3.74 0.695
BMS875 8 4,47 0.660 7 3.81 0.707 6 6.53 0.828 6 5.41 0.789 6 4.29 0.731
BM1225 8 3.48 0.668 8 6.48 0.827 9 4.07 0.720 9 5.39 0.851 8 7.16 0.845
BM315 10 3.48 0.554 10 2.70 0.559 8 2.98 0.602 12 7.39 0.659 12 2.64 0.549
FCB193 4 2.66 0.727 4 4.17 0.717 4 6.15 0.818 4 3.46 0.791 3 4.51 0.742
BM6404 8 4.27 0.852 ) 5.54 0.798 11 7.12 0.843 7 5.46 0.795 6 6.88 0.839
BMS812 12 7.47 0.566 9 4.05 0.712 10 4.02 0.711 10 5.47 0.691 11 3.49 0.662
BM3033 5 2.74 0.844 5 8.67 0.873 5 6.60 0.832 6 3.74 0.861 4 10.31 0.889
BMC3224 10 7.12 0.677 12 3.54 0.667 12 3.80 0.693 14 8.00 0.677 15 3.26 0.641
BM1818 6 3.71 0.683 4 3.27 0.638 6 4.10 0.712 5 4.25 0.726 7 5.21 0.781
344 Mean 8.1 4.66 0.724 8.2 5.53 0.763 8.6 5.80 0.776 8.8 6.05 0.784 8.4 5.89 0.777
R2 NUBREEEMHERAE
Table 2 The objected and expected heterozygosity
i EETSIIES PRt ITES ESISEIES KAT I F 5 BRI L F
Loci Angora Laiwu Black Hanshan Taihang Wuzhumugqin
Obs_Het Exp_Het Obs_Het Exp_Het Obs_Het Exp_Het Obs_Het Exp_Het Obs_Het Exp_Het
T G B
Mean 0.592 0.768 0.678 0. 803 0.675 0.812 0.738 0. 820 0.691 0. 809
heterozygosity
Obs_Het /R MG B s Exp_Het £ M BREGE. TH
Obs_Het denoted objected heterozygosity; Exp_Het denoted expected heterozygosity. The same as below
2.3 BEERKRRESN Z 1) B B PR AT A0 B IR 4, 25 R SR [H 22 A ir
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Table3 F-statistic analysis, the objected and expected heterozygosity, the coefficient of gene differention

JAE £t 1 ¥y iﬁ%.ﬁ.%%ﬁ
Loci Fi Fi F, N, Obs. Het Exp. Het The cofficient of gene

differentiation
BM3413 0.433 0.461 0. 049 4. 850 0.436 0.778 0.015
BM574 0. 055 0. 085 0.032 7.661 0. 805 0.862 0.001
BMS1004 0.118 0. 144 0. 030 8. 056 0.789 0.906 0. 000
BMS1724 0.101 0.126 0.028 8.679 0.779 0. 877 0.001
BMS1248 0.103 0.126 0.025 9.790 0. 787 0. 888 0.002
BM6526 0.063 0. 096 0.036 6.753 0. 820 0. 886 0. 000
BMS1714 0.079 0.127 0.052 4.567 0.736 0. 809 0.001
BM203 0.633 0. 644 0. 030 8. 083 0. 256 0.704 0. 005
BMS1678 0.103 0.156 0. 059 3.980 0. 747 0.842 0. 006
MB023 0.058 0.084 0.028 8. 647 0.798 0. 857 0.002
INRA063 0.199 0.230 0.039 6.193 0. 606 0.766 0.009
BMC1206 0. 055 0. 065 0.011 23.115 0. 681 0.729 0. 003
BMS1290 0.124 0.139 0.018 13.717 0.695 0.802 0.002
MAF65 0. 065 0. 097 0.034 7.103 0. 801 0. 867 0.001
BMS1943 0.228 0.288 0.078 2.972 0.506 0.663 0. 006
MAF70 0. 240 0.2701 0.039 6.160 0.592 0.788 0. 003
BMS875 0. 141 0.175 0. 040 5.969 0. 667 0.785 0.002
BM1225 0.182 0.224 0.051 4.642 0. 660 0. 817 0.008
BM315 0.136 0. 146 0.012 20. 758 0.575 0.673 0. 005
FCB193 0. 084 0.099 0.016 14.994 0.732 0. 808 0.003
BM6404 0.094 0.109 0.017 14.543 0.764 0.853 0. 003
BMS812 0.159 0.177 0.021 11. 487 0.603 0.726 0. 004
BM3033 0.132 0.156 0.028 8. 743 0.759 0. 885 0. 003
BMC3224 0.143 0.197 0.063 3.725 0.616 0.727 0.002
BM1818 0.121 0.151 0.035 6.913 0. 660 0.759 0. 006
-1y 0.154 0.183 0.035 8. 884 0.675 0. 802 0. 004

R4 BOARIEECS P LUFRMENBEFEFZNERR
Table 4 The genetic distance and the gene flow of the 5 goat populations in the 25 microsatellite loci
S EnAIlES ESEIIIES ERUISElES PNRITES LB
Angora Laiwu Black Hanshan Taihang Wuzhumugin

R Angora 9.461 8.500 8. 542 9.430

SKIEH L 2 Laiwu Black 0.038 12. 317 12.11 14. 242

Z 1 [ g5 1L Hamshan 0. 044 0.028 12.228 15.753

K47 112 Taihang 0. 044 0.028 0.028 12. 836

BERBI0 4% 1L 2E Wazhumugin 0.039 0.022 0.020 0.027

B =AM EER A T = A O AR B

Upper triangle was the gene flow, Lower triangle was the genetic distance of UPGMA method

WESEREM Y R G L FIOR SR TE A I B AL a5 A0 R TSR A 338 4% JE B 23 301 EAT UPGMA I NJ 5§
b AR IR 2257 . ABESE s HT GDA M POPGENE #8504 (I 1, Z5 3R MR 7 3545 21 19 45 18 2k A
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Fig. 1 The dendrogram of UPGMA method
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Fig. 2 The dendrogram of NJ method

3 3
3.1 BRK-BEEETFEHEEZRBENEEI K

S WA AR AARS S 1 N A e % LR T
B GRS T R R E ER A,
0 VP78 B — I 20 5 9K T A 8 wa) 47 338 i 1 I (%) 25 oL
FE Ao DA A 5 DR300 238 A A8 Ak s AR R (A 2Z T 7Y
& 7S Nk KNI =X O PN B TR A K (R AP - V)
FEFERY X T/INBEAR R i B, XA i i AT R
7R B, 45 B 2 B BM3033 JE i I K AT I
BM1818 7E 5111 1 44 111 =3¢ A1 BM315 7E 111 75 3 7 22
Ll 2 Ak F I AR IR AT AR P A A1 L AR 3 4b F 3 iR N T
BARAS . BT 5 A an B TR bk B rh o] BE 2 I i
R R e AR A S Y TR 2 — s A
WAL A REN(Gsr) HIEFRR B b R . 24
S BEAR 0 T A SF AL FE LT A R B S Gsr B (B 32 3
0, 2 HER ] JL-F- 3 A 534k s F 44 1] 1) 35t 4% 20 e 3 K
B UL B B st Z AR LT AR T R Z 0, Ger
B L. A BFSEH 0 0 25 L L 38 W1 4% B K a) A2
SRS A 5 (R 3),

3.2 XTHHERMIEEMWIEE

FEAC SR AR S T i B B 5t 4% A 58 19 1 820 3R X
Ja SRR T A T B A RS W . AR T A AR X b
HERL T AL DNA 3B R AS 1t X6 45 v ist 1% 22 A6
SR BRI 1 43 BT . A9 A T 35t A 2 R T BT R R
FEat 30~50 MR Gl . EARE AR
TE 39~45 [H] , TEAH 5% 15t 1% 22 A M A 3 A At 1 91 ]
Z W FERL TR AL BB b B R Oy 5k
IR Z M — R 7R 3 1R B
EEEFRE A, 5 — o B KR R 4 S
JE i v SR TR A . Megleca 251 AT
PSRy o i e T G S O SR TN [ SO 7
SELOTT R L A 22 4 R L RN LE R ) LA R
A5 S 0 A B AT S5 A8 ik PR R AT 5 R RD 3t AL O R 1 F
G A B 45 S AR Ry AT A5 o T R A S5 A 35 DR Aol i)
1) 72 S A AV ) 5 TR U AT DA 22806 . A 9 it T4
TR JRE A 2 B3 AN GenBank B3 i 0 3% 5k 1Y, R
BT R A A E B DR S, X s 5| e 1 = F
HA R Y Y AR TR BB T — e 2 A
R AAT 2 1 A6
3.3 XTEAEEMBRAENERER

Takezaki 25 5 5o 1 8 AL %A [7] 38t 4% BE 25 19
A0 5 3k AT AL 45 SR R WY L R A 30 T B 45 Ao HE 1A
LAY 32 45 58 AR S AR () R [R) 25 0 2 9 F D9 3 4
[B) ()it A% 78 S v Dy Fl Do J2& 345 E 7 R 48 & 2B
WA RO . Ds FFAG TR 5340 B 8] | o B
. Geng 21 X [ PN Ah 23 A4 2 B U 0 BB 3R
B TE LRI E S i NS E SR NP S (DO
U X — 258 5 D7 LR A . Sun YR &R
GeRRIET TG 15 45 2 AR 1Y 45 ¢ 3 A
A ) 3 DRLAT 3, TN A HR I 1 4 3 A R T DL S SR
452 P WA SRR 4R 2 3 &R 4. Chang 7Y
FHASORI B HT T P9 Ah 38 A L 2 B AR 1) 2 A 1
W Y 18 AN FE PR e o 43 A~ 55 o7 3 R ATR
SRR AES RS RTNIE SN 7 B iy A A R A N 2
Gt AW T A B I #E T NI f1 UPG-
MA 2, N T E 5000 E S BRI gk E
R, ZRPLILEETI AR TS A
s Y G R BTG A AT 5 R R R A P OC RO —
H.

B 2 it A 52 5 0 o PO X A SRS 1 46 AL

S E 3k
[ 1] MARTIN-BURRIEL I, CARCIA-MARO E, ZARA-



714

O

IE

il 39 %

(2]

£3]

L4]

[5]

L6]

[8]

[9]

[10]

GOZA P. Genetic diversity analysis of six Spanish
native cattle breeds using microsatellite [J]. Animal
Genetic, 1999,30:177-182.

MATEUS J C, ALVES V C, PENEDO M C T. Ge-
netic diversity and differentiation in Portuguese cattle
breeds using microsatillites [ J ].  Animal Genetic,
2004,35:106-113.

ARRANZ J J, BAYON Y, PRIMITIVE F S. Genet-
ic relationships among Spanish sheep using microsat-
ellite[ J]. Animal Genetic,1998,29:435-440.
CHENYAMBUGA S W, HANOTTE O, HIRBO ],
et al. Genetic characterization of indigenous goats of
Sub-saharan Africa using microsatellite DNA markers
[J]. Asian-Australasian Journal of Animal Sciences,
2004, 17(4) . 445-452.

MACHUGH D E, LOFTUS R T, CUNNINGHAM
P, et al. Genetic structure of seven European cattle
breeds assessed using 20 microsatellite markers [J .
Animal Genetic. 1998,29.333-340.

WIMMERS K., PONSUKSILI S, HARDGE T, et al.
Genetic distinctness of African, Asian and South A-
merican local chickens[J]. Animal Genetics,2000,31;
159-165.

RFELL IR AL, AR A, 55 T 6 AL FE R AR T
BEARIC R % 2 Rk 2 b (T ], 7 308 BB 2= 4, 2007,
38(1):20-24.

LIM H, ZHAO S H, BIAN C, et al. Genetic rela-
tionships among twelve Chinese indigenous goat pop-
ulations based on microsatellite analysis[ J]. Genetics
Selection Evolution,2002,347:29-744.

LI X L,VALENTINI A. Genetic diversity of Chinese
indigenous goat breeds based on microsatellite mark-
ers[ J]. Journal of Animal Breeding and Genetics,
2004,121:350-355.

[ =S DR o i 1 DA E 7 G =R R T2 o i i
A R AL 2R LT ] Al A W R 4l

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

2006,14(1) :38-44.

EORGBRII AR AR L S I 9 A LA R A
TR DNA 238580 . % %8 BE 24k, 2006, 37
(11):1 124-1 129.

RN ARG R EEAE 5 0
i B A A PR B AR T LT DL F BB R IR
2006,37(11) :961-966.

I BEE . ol F 4. PSR T A DNA 43 A1 A A A4S o %
HR AL Z R RSN ERLIT] SR,
2004,50(2) :279-290.

INDAE RS . 2R B T2 DNA B 55 5 i 58 e HAE
AL TR L)L 2R AR, 1999,25 (3) 1 1-3.
MEGLECA E. Comparison of differentiation pattern
at allozyme and microsatellite loci in Parnassius mne-
mosyne populations[ J]. Hereditas,1998,128:95-103.
Tkak 4 AR EA . Nei FAR i 544 1 B 60 il il
03 (. % 86 PR 24, 19984, 29(1)  27-32.

KAk 4 AR R L E M 9. 27 a5 B PR AR 3t 4% B S 19 il
PR LT, s BE 2R 4R, 1998a,29(2)  128-131.
TAKEZAKI N.NEI M. Genetic distances and re-
struction or phylogenetic trees from microsatellite
DNAL[J]. Genetic,1996,144:386-399.

GENG R Q.CHENG H,YANG Z P. Study on origin
and phylogeny status of Hu sheep [J]. Asian-Aus-
tralasian Journal of Animal Sciences, 2003, 16 (5):
743-747.

SUN W H,CHANG Z,YANG P. Studies on the ge-
netic relationships of sheep populations from east and
south of central Asian[]]. Asian-Australasian Jour-
nal of Animal Sciences,2002,15(10):1 398-1 402.
CHANG G B, CHANG H, ZHEN 1. Study on phylo-
genetic relationship between wild Japanese quails in
the Weisham lake area and domestic auails[ J]. Asian-
Australasian Journal of Animal Sciences, 2001, 14

(5): 603-607.



