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Abstract: The genetic differentiation, gene flow, the relationship between geographical distance
and genetic differentiation among seven indigenous goat populations in south of China were esti-
mated using 23 microsatellites. The trees were constructed from DC distances and the data were
analyzed by STRUCTURE (Ver 2.0). The global heterozygote excess across all populations
(F,) amounted to —7.73% (P<C0.001). The overall significant (P<C0. 001) excess of heterozy-
gotes within populations amounted to —26.5%. The 7 goat populations were highly differentia-
ted (F,= 14.84%, P<C0.001) at all loci, which indicated that 14. 84 % of the total genetic varia-
tion came from breed differences, and the remaining 85. 16% came from differences among indi-
viduals in each population. The average number of effective migrants exchanged per generation
(Nem) ranged from 0. 831 3 (Yichang White goat and Huanghuai goat) to 3.410 3(Matou goat
and Xiangdong Balck goat), and the average value was 1. 577 0. No significant positive relation-

ships between the level of genetic differentiation and geographical distance, genetic distances a-
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mong 7 goat populations were detected. With the application of prior population information,
cluster analysis by STRUCTURE (Ver. 2.0) achieved posterior probabilities 99.1%, 98%,
96.2%, 96.6%, 98.7%, 98.7% and 98.7% of correctly assigning sampling populations to dif-
ferent inferred clusters for Yichang White goat, Matou goat, Xiangdong Balck goat, Fuqing

goat, Daiyun goat, Huanghuai goat and Yangtse River Delta White goat, respectively. The in-

ferred clusters by STRUCTURE were similar with the trees constructed from DC distances.

From the results it indicated that the reason for the genetic differentiation among seven indige-

nous goat populations in south of China is natural selection.
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The details of sampling for 7 goat populations in south of China

BEIA Populations 435 Abbr. FEARE Sampling size K FEHL & Sampling location
H & H 1L Yichang White goat Yi 40 a4 T &1 Yichang city, Hubei Prov.
3 111 2E Matou goat Ma 60 WTHE 44 £ 118 Shimen county, Hunan Prov.
W %< 22 11) £ Xiangdong Balck goat Xiang 55 R4 W P & Liuyang county, Hunan Prov.
1@ ¥ 1L %% Fuqing goat Fu 50 18 2844 #5872 Fuqing county, Fujian Prov.
#, = 11 3 Daiyun goat Dai 50 15 #4454k B Dehua county, Fujian Prov.
# e 1l 3 Huanghuai goat Huang 50 VL7545 W 7K B Xiangshui county, Jiangsu Prov.
Yangts{: I{iijﬁD{ﬂf u\;i‘te goat Chang 40 748 1 18 Haimen county, Jiangsu Prov.
Bt Total 345
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Fig. 1 The relationship between gene differentiation co-
efficient (F, ) and geographical distance, In (D)

for 7 goat populations in south of China
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Table 2 The results of F-statistics for each of 23 markers across 7 goat populations in south of China
v Loci BEANIEAZ R, HE A ] B R - L R AL, MEHRIEEREF,
mb023 1.000 0+ F 0.422 0**~ —0.155 97~
maf70 —0.042 4777 0.057 2"~ 0.017 2
bm1818 —0.151 67FF 0.092 4%~ —0.045 3777
bm1290 —0.026 97 0.118 5" "~ 0.094 7° "
inra063 —0.147 57FF 0.097 9" "~ —0.035 177
bm0203 1.000 0" " 1.000 0" " 1.000 0" "
maf65 —0.305 37" 0.1150" "~ —0.155 1777
bms1678 —0.195 477 0.079 3"~ —0.100 6777
bm6444 0.387 9" "~ 0.170 4"~ 0.492 2" "~
bm1943 —0.031 577 0.050 4"~ 0.020 6
bm6404 —0.185 577 0.084 4"~ —0.085 57"
bms875 —0.266 7" 0.051 8"~ —0.201 1"+
bm3224 —0.238 177 0.082 8" "~ —0.135 7"
bm1248 —0.201 7" "1 0.024 3"~ —0.172 571
oarfch193 —0.166 77" 0.103 1"~ —0.046 4"
mb067 —0.204 87FF 0.113 5" "~ —0.068 077
bm1724 —0.245 377 0.091 8" "~ —0.131 0777
fch4a8 —0.192 87+ F 0.073 4**~ —0.105 3"~
bm315 —1.000 077 0.1351" "~ —0.729 877
bm812 —0.191 17FF 0.110 8" *~ —0.059 0"~
bm1236 —0.220 77" 0.109 2" *~ —0.087 477F
bm1206 —0.829 0" 0.4055" "~ —0.087 47
tglal3 —1.000 077 0.419 4**~ —0.161 1777
All —0.265 07" 0.148 4**~ —0.077 377
BB Z W B E K. 7 P<<0.01; 7 P<C0.001. 2 & RSN w3 PE K. L P<€0.01; 7L P<C0.001
Significant levels of deficit in heterozygotes are ** P<C0. 01; ** " P<C0. 001. Significant levels of excess in heterozygotes are

L. P<C0.01; T P<C0.001

R3 PEEAMRTADLEREER F(T=H)RSHNK Nem( L=/)

Table 3 Pairwise estimates of F (below the diagonal) and Nem (above the diagonal) of 7 goat populations in south of China

dt A KL=/ L [ERRITES L¥  MARLE HEEAWLE  #HIWLFE
Breeds H 11 3 Chang Huang Fu Ma Xiang Yi Dai
Kyr=#mm _
1.177 8 1.450 7 1.584 2 1.281 9 1.056 2 1.464 7
A 1l 3 Chang
#E L2 Huang 0.175 1"~ 1.528 1 1.518 0 1.561 6 0.831 3 1.182 7
EIE LA Fu 0.147 07" 0.140 6" "~ 2.387 1 3.110 2 1.077 0 1.585 5
31l 2 Ma 0.136 3" 0.1414""" 0.094 8" "~ 3.410 3 1.066 5 1.697 0
WA R Xiang  0.1632°°°  0.1380°"" 0.0744""* 0.0683""" 1.104 3 1.771 0
HEHIIE Y 0.191 4" 0.2312" """ 0.1884*** 0.1899*"" 0.1846""" 1.271 6
8 = 11 22 Dai 0.1458 " 0.174 5" 0.136 2" " 0.1284*"" 0.1237""" 0.164 3" "~

P AR ) JE 0 280 FL, ¥k 30k B K S -7 (P<<0.001) All F, were significant (P<C0.001)
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Table 4

The geographical distance (above the diagonal) and the DC distances (below the diagonal)

among 7 goat populations in south of China

i T K=/  @HELF FEVE 13 DdalE WARRLYE HEAWFE  Wzle
Breeds 1l 3 Chang Huang Fu Ma Xiang Yi Dai
KL=
R 350 1230 1420 1 300 1 260 1 300
112 Chang
#fE 1L 2 Huang 0.587 5 1 400 1 450 1 300 1 300 1 480
&% I Fu 0.556 0 0.513 5 1 300 1010 1 360 110
311 2 Ma 0.522 8 0.549 8 0.404 9 200 220 1 360
45 21 2E Xiang 0.563 9 0.508 9 0.255 3 0. 347 6 300 1 080
HEHAHIWIFE YL 0.589 1 0.679 6 0.580 8 0.588 7 0.563 1 1420
# = 11 2 Dai 0.528 3 0.598 4 0.511 0 0.529 5 0.507 8 0.527 1
Fu Fu
63 Ma 27 bt——Ma
57 Huang 20 Dai
75 Cbang 26 Chang
Yi
. 37 Huang
01 Dai .
- Yi

(a) DC-NJ

P %y 1000 A 25 K 38 BT 49 09 1 20 HE

(b) DC-UPGMA

The numbers on the node were the bootstrap percentage value from 1 000 times

B2 HEFEAHE7ALFERTHRELER

Fig. 2 The trees constructed from DC distances among 7 goat populations in south of China
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Ay R 99.1% . 98%. 96.2% . 96.6% . 98.7% .
98. 7Y 1 98. 7% (£ 5), LEHRELM B HE K=7
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Table S Estimated membership probabilities of 7 goat populations in south of China to different inferred clusters

Pagiiik i KT = B A 1= B3k WARBLE EEALYE Wz
K 112 Chang Huang Fu Ma Xiang Yi Dai
- 0. 996 0.993 0.003 0. 004 0.003 0.997 0. 994

k=2 0.004 0. 007 0. 997 0.996 0. 997 0.003 0. 006

0.993 0.002 0.003 0. 005 0.003 0.996 0. 994

K=3 0.003 0.002 0. 994 0.993 0.995 0.002 0. 004

0.003 0.996 0.003 0.002 0.003 0.002 0.002

0. 004 0.003 0.003 0.002 0.002 0.996 0. 004

- 0.002 0.994 0.003 0.002 0.003 0. 001 0.002
k= 0.991 0.002 0.003 0. 007 0.002 0.002 0.991
0.003 0.002 0.991 0. 989 0.993 0.001 0.003

0. 986 0.002 0.002 0.002 0.002 0.002 0. 989

0. 006 0.002 0. 006 0. 989 0.016 0.001 0.002

K=5 0.003 0.003 0.002 0.002 0.002 0.994 0. 004
0.002 0.991 0.002 0.002 0.002 0.001 0.002

0.002 0.002 0. 987 0. 006 0.977 0.002 0. 004

0. 989 0.002 0.003 0.003 0.002 0. 001 0.002

0.002 0.002 0. 985 0. 006 0.974 0.002 0.002

- 0.002 0. 989 0.002 0.002 0.002 0. 001 0.002
k=6 0.002 0.002 0. 006 0. 986 0.017 0. 001 0.002
0.002 0.003 0.002 0.002 0.002 0.993 0.003

0. 004 0.002 0.002 0.002 0.003 0.002 0. 989

0.002 0. 987 0.003 0.002 0.003 0. 001 0.002

0.002 0.002 0.020 0. 007 0.962 0.002 0.002

0.002 0.002 0. 966 0. 004 0.015 0.002 0.002

K=7 0.002 0.002 0. 004 0. 98 0.014 0. 001 0.002
0.004 0.002 0.002 0.002 0.003 0.002 0. 987

0. 987 0.002 0.003 0.003 0.002 0. 001 0.002

0.002 0.003 0.002 0.002 0.002 0.991 0.003
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