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Table 1 The sampling method and place
R fg METED g WoOR M
Population Abbr. nirzgl;:jg Size of sample Place of sam pling
Bl NS g2 ARM RCS 2 FEJL 80 i 7 35 75 5 B M 5 38 SR AR LA B R IR AL
Inner M ongolia 2 groups total 80  ARAT R Eh IR AR BRHEIE 4L
Cashmere Goat in Zahanbrug-village of Xilingolo-township, Yuejing-
Alashan village of Murengolo-township, Alashan Left Banner
SRR S ZHW SRCS 2 RZEE 2 Mt g0  h A I T R, B e
ZhongweiGoat 2 systems JRAR IS S IR A L g 4L
2 groups Zhongwei Goat Ranch in Xiangshan-township,
total 80 Zhongwei County, Ningxia, Shanghatvillage of
Xianggendalattownship, Alashan Left Banner
Eian JURIIES ZW X RCS 2 fif g0 HilkaaKER#K S, B lhx s
West Ziwuling 2 groups Taie-tow nship, Heshui County, Chengguan-
Native total 80 tow nship, HuachiCounty, Gansu P rovince
TR ZR L ZW D SRS It g3 BRiE G R e B R E
East Ziwuling Native Total 83 Zhidan County, Ansai County, Ganquan County,
Shaanxi P rovince
B JliEs LLH SRCS 2RS4 g2 I HREIE 2 K & A R ELIOG B B
Luliang Black Goat 2 systems 4 groups Chengnan-township, Shuidrtownship, Xi County,
total 82 Chengquan-town, Luocheng-town, Shilou County,
Shanxi Province
RAT I TAH RCS 23t 72 WAEE LB IR RE 2, iz hiiK 2
Taihang Goat 2 groups Sujiazhuang-township, Pingshan County, Huoshuf
total 72 township, Wuan-city, Hebei P rovince
GRIIES FUN RCS 2 3k 64 WA T E N2, 2N BT 2
Funiu Goat 2 groups total 64  Xiayu-township, Luoning  County, Shizim iao-
township, Luanchuan County, Henan Province
iR RIS INQ SRCS 2RG3 AL 7s WARAEEMEE PRIk S
Jining Grey Goat 2 systems 3 groups W eiwan-town, Liangditou-tow nship, W ulou-
total 75 township, Cao County, Shangdong P rovince.
e IASHIES WDB SRS 72 L AR 48 A T VT 1 X R L R A
Wadi W hite Goat Total 72 Hekou-district, Dongying-city, Chenzhuang-tow n,
Lijing County, Shandong Province
KIT=mA¥E  csB SRCS 2R 4l 70 TLIABTT RN B, il 2 BN 2
Yangtze River Delta 2 systems Xilaigiao  Island  of  Yangzhong-city, Jiangsu
W hite Goat 4 groups Province, Huqiao-township, Fengxian County,
total 70 ShanghaiM unicipality
AR R T CDM RCS 3RSt 42 aREEERES RS GRS
Chengdu Grey Goat 3 groups Yuelaizhen-township, Danfeng-township, Jinxing-
total 42 township, Dayrcounty, Sichuan Province
IS HIES SNB SRCS 2R M o2 BRIGAIE 2 B R TR T R
Shaannan W hite 2 systems Guyuan-village, Lianhua-village, outshirts  of
Goat 7 groups total 92 Xixiang County, Danfeng County, ShaanxiProvince
LTkl e LNR RCS 3L 79 B TR Tl 3 BT S IR
Liaoning Cashmere 3 groups Liaoning Cashmere Goat Ranch, Hezhuang-
Goat total 79 township, Meiquan-village, in Ganquan County,
Shaanxi P rovince
DIZNIIES YAD RCS 5 Bt 4s P AR RS H S
Yadong Goat 5 groups Upper Yadong-township, Duina-township, Yadong
total 45 County, Tibet
ZA AR NLM RCS 5 HEL 28 VU P AR S TEHE &
Nielamu Goat 5 groups Chongduitownship, Nielamu County, T ibet
total 28
1Y gk e J5E L2 ZGY RCS 6 HEIL 45 P LA B S
T ibet Plateau Goat 6 groups Jiangre-tow nship, Jiangzi County, T ibet
total 45

DRCs: BHUEREINRE sSRCS: REEBIHLERIEIAE; SRS: (S AR fi] B B AL Al RS
RCS: Random cluster sam pling; SRCS: Stratified random cluster sam pling; SRS: Simple random sam pling in typical

colony
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Table 2 The gene frequencies in 22 populations quoted by this studies

piia A HB-all Hb-B Tf Es Alp PA-3 Amy
Population 1 2 3 1 2 3 A A’ B C A B O F 1 2 1 2 3

Japan JS 1 0 0 .9547.0453 0 .9163 0 .0837 0 .9980.0020.8207.1793.5714.4286.9979.0021 0
K2 Shiba 1 0 0 .9878 0 .0122.9939 0 .0061 0 1 0 .9815.0185.8567.1433 1 0 0
M 48 Okinawa 1 0 0 .9643.0262.0095.9638 0 .0339.0023.9942.0058.8979.1021.7275.2725.9707.0293 0
LIS T okara 1 0 0 1 0 0 .8594 0 .1406 0 1 0 .8660.1340.9531.0469 1 0 0
/NEJR Ogasawara 1 0o 0 1 0o 0 1 0 0 0 1 0 .6786.3214.1296.8704.9643. 0357 0
= & yunling 1 0o 0 1 0 0 .9923 0 .0077 O 1 0 .7545.2455.6846.3154 1 0 0
# 1l Guishan 1 0o 0 1 0o 0 1 o 0 o0 1 0 .6901.3099.5467. 4524 1 0 0
Bangladesh JP . 8333.1667 0 1 0 0 .4722 0 .5278 0 1 0 .9718.0282.6944.3056 1 0 0
KJ 1 0o 0 1 0 0 .2059 0 .794 0 1 0 .8402.1598.2647.7353.9412 0 .0588
MY L9878 0 .0122 1 0 0 .3780 0 .6220 0 1 0 .9627.0373.5244.4756 1 0 0
Indonesia P3T 1 o 0 1 0 0 .3000 0 .7000 0 1 0 1 0 .3500.6500 1 0 1
CA 1 0o 0 1 0 0 .6470 0 .3530 0 1 0 1 0 .5588.4412 1 0 0
CR 1 o o0 1 0 0 .3077 0 .6923 0 1 0 .8770.1230.6923.3077 1 0 0
CcG 1 0o 0 1 0 0 .5250 0 .4750 0 1 0 .9486.0514.4000.6000 1 0 0
KA 1 0 0 1 0 0 .7692 0 .2308 0 1 0 .7337.2663.4231.5769 1 0 0
cs 1 0o 0 1 0 0 .8529 0 .1471 0 1 0 .8043.1957.7059.2941 1 0 0
PP 1 0o 0 1 0 0 .8333 0 .1667 0 1 0 .6324.3676.3667.6333 1 0 0
SriLanka UPE 1 0 0 1 0 0 .1667 0 .8333 0 1 0 1 0 .2667.7333 1 0 0
GAL 1 0 0 .9000 0 .1000.2167.0833.6500.0500 1 0 .9129.0871.3500.6500 1 0 0
NEG 1 0o 0 1 0o 0 o0 0 1 0 1 0 .9487.0513.2000.8000.8000 0 .2000
HBT 1 0 0 .9667 0 .0333.0167.0333.9000.0500 1 0 .9832.0168.2833.7167 1 0 0
SIG 1 0o 0 1 0 0 .0833 0 .9167 0 1 0 .9280.0720.1389.8611 1 0 0
Japan JS 19975 .0225 1 0 1 0 .9959.0041 . 8837 .0055.1108 .9980 .0020 .9713.0103 .0184 1 0
Kz

99390061 1 0 1 0 1 0 1 0 0 1 0 .9780.0189.0031 1 0
Shiba
UL

9603 .0397 1 0 1 0 1 0 1 0 0 1 0 .9891.0109 O 1 0
Okinawa
I TE5 )

L9545 0455 1 0 1 0 1 0 1 0 0 1 0 1 0 0 1 0
Tokara
NG

. 9286 .0714.9815.0185 1 0 1 0 1 0 0 1 0 1 0 0 .9815.0185
Ogasawara
P 3

6692 .3308 1 0 1 0 1 0 1 0 0 1 0 .7373.2627 0 1 0
Yunling
+ b

9211 .0789 1 0 1 0 1 0 1 0 0 1 0 .9333.0667 O 1 0
Guishan
Bangladesh JP 1 0 .9444.0556.9722.0278 1 0 1 0 0 1 0 1 0 0 1 0
KJ 1 0 1 0 1 0 1 0 1 0 0 1 0 1 0 0 1 0
MY 1 0 1 0 .9756.0244 1 0 1 0 0 1 0 1 0 0 1 0
Indonesia P3T 1 0 1 0 1 0 1 0 1 0 0 1 0 1 0 1 1 0
CA 1 0 1 0 1 0 1 0 1 0 0 1 0 1 0 0 1 0
CR 1 0 1 0 1 0 1 0 1 0 0 1 0 1 0 0 1 0
CcG .9250.0750 1 0 1 0 1 0 1 0 0 1 0 1 0 0 1 0
KA 8446 .1154 1 0 1 0 1 0 1 0 0 1 0 1 0 0 1 0
cs 1 0 1 0 1 0 1 0 1 0 0 1 0 1 0 0 1 0
PP 1 0 1 0 1 0 1 0 1 0 0 1 0 1 0 0 1 0
SriLanka UPE 1 0 1 0 1 0 1 0 1 0 0 1 0 1 0 0 1 0
GAL 8667 .1333 1 0 1 0 1 0 1 0 0 1 0 1 0 0 1 0
NEG 9500 . 0500 1 0 1 0 1 0 1 0 0 1 0 1 0 0 1 0
HBT 9667 .0333 1 0 1 0 1 0 1 0 0 1 0 1 0 0 1 0
SIG . 9444 . 0556 . 9861 . 0139 1 0 1 0 1 0 0 1 0 1 0 0 1 0

)JS: Japanes Saanen; JP: Jam napari KJ: Khulna Jessere; My: My mensingh; P3T: Pusat penetitian dan pengem bangan
Ternac; CA: Cianjur; CR: Cirebon; CG: Cigom bong; KA: Kiaralawang; CS: Ciangsa; PP: Pasar Padarg; UPE: University
of Peradeniya; Gal: Galle; NEG: Negom bo; HBT: Ham batota; SIG: Sigiriya
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Table 3 Sampling estimaters of gene frequencies and their raliability and precision
[N Z Tf LAP AP PA-3 Amy
Population Parameter A B A B O F 1 2 1 2
ARM P . 8875 L1125 1.0000 0 . 8625 L1375 . 7750 . 2250 . 9937 . 0063
B 1.0000 .9756 1.0000 .9876 1.0000 .9996 1.0000 .8764
n . 0563 . 4444 . 0571 . 4000 . 0816 . 2811 . 0041 . 6498
ZHW P . 9260 . 0740 . 8809 L1191 L9110 . 0890 . 6910 .3090 . 9920 . 0080
B 1.0000 .9070 1.0000 .9720 1.0000 1.0000 1.0000 .9999 1.0000 .4060
n . 0475 . 5946 . 0613 . 4534 . 0134 . 1369 L1120 . 2500 .0149 1.8750
ZW X P . 8190 L1810 . 8500 L1510 . 6625 . 3375 . 6313 . 3687 . 9500 . 0500
B 1.0000 1.0000 1.0000 .8660 . 9970 .8660 1.0000 1.0000 1.0000 .3830
n . 0153 . 0689 . 2350 1.3330 .3395 . 6670 . 0990 . 0500 .1050 2.0000
ZW D P . 8720 .1280 1.0000 0 . 8138 . 1862 . 5660 .4340 1.0000 0
B 1.0000 .9580 1.0000 1.0000 1.0000 1.0000
n . 0722 . 4918 . 0297 . 1305 L1793 . 2338
LLH P . 8737 .1263  1.0000 0 . 6250 . 3750 . 6387 . 3613 . 9939 . 0061
B 1.0000 .9850 1.0000 .9880 1.0000 .9950 1.0000 .4320
n . 0597 L4128 . 2370 . 3950 .2000 . 3536 L0114 1.9410
TAH P . 9236 . 0764 . 8333 . 1667 . 6806 . 3194 . 4923 .5077 1.0000 0
B 1.0000 .9230 1.0000 .9999 1.0000 1.0000 1.0000 1.0000
n . 0585 . 5656 L1103 . 2036 L1190 . 0745 L1619 . 1186
FUN P . 9375 . 0625 . 7422 . 2578 . 5938 . 4062 . 4375 . 5625 . 8750 . 1250
B 1.0000 .8487 1.0000 .9989 1.0000 1.0000 1.0000 1.0000 1.0000 .9662
n . 0465 . 6969 . 1067 . 3071 . 1496 . 2187 . 1965 L1528 . 0673 L4712
INQ P . 9667 . 0333 . 9734 . 0266 . 2267 . 7733 . 4000 . 6000 . 9667 . 0333
B 1.0000 .5435 1.0000 .9840 . 7383 .9997 1.0000 .9379 1.0000 .6636
n . 0462 1.3430 .0113 . 4149 . 8910 . 2791 . 0274 . 5359 . 0358 1.0403
W DB P . 9652 . 0348 1.0000 0 L2778 L7222 . 5319 . 4681 . 9722 . 0278
B 1.0000 .7815 .9998 1.0000 1.0000 1.0000 1.0000 .6743
n . 0293 . 8129 . 2694 .1036 . 1594 .1924 . 0291 . 0174
CSB P . 9767 . 0233 . 8733 L1267 . 7534 . 2466 . 4736 . 5264 . 9057 . 0943
B 1.0000 .7512 1.0000 .9995 1.0000 1.0000 1.0000 1.0000 1.0000 .9772
n . 0207 . 8671 . 0895 . 2804 . 0954 . 2910 . 1561 . 1735 . 0457 . 4392
CDM P . 7976 .2024 . 7738 . 2262 . 5476 . 4524 . 7500 . 2500 . 9762 . 0238
B 1.0000 .9774 1.0000 .9856 1.0000 1.0000 1.0000 .9911 1.0000 .5204
n L1113 . 4384 . 1194 . 4085 .2007 . 2430 L1275 . 3825 .0345 1.4145
SNB P . 9582 . 0418 1.0000 0 . 4830 . 5170 . 6515 .3485 1.0000 0
B 1.0000 . 4453 1.0000 1.0000 1.0000 1.0000
n L0739 1.6928 . 3419 . 3195 L1104 . 2064
LNR P . 9250 .0750 1.0000 0 . 8120 . 1880 . 6906 .3094 1.0000 0
B 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
n . 0206 . 2544 . 0348 . 1500 . 1086 . 2425
YAD P . 8890 L1110 . 9440 . 0556 . 5330 . 4670 .5670 . 4830 1.0000 0
B 1.0000 .9025 1.0000 .7449 1.0000 1.0000 1.0000 1.0000
n . 0753 . 6034 . 0519 . 8786 . 1996 . 2278 . 1863 . 2206
NLM P . 8570 . 1430 . 9290 . 0710 . 7500 . 2500 . 5890 L4110 1.0000 0
B 1.0000 .8666 1.0000 .6903 1.0000 .9661 1.0000 .9978
n L1112 . 6663 . 0752 . 9845 L1571 . 4714 . 2274 . 3258
ZGY P L8110 . 1890 . 9000 .1000 . 7780 . 2220 . 4330 .5670 1.0000 0
B 1.0000 .9764 1.0000 .8821 1.0000 .9878 1.0000 1.0000
n .1029 . 4416 . 0711 . 6396 L1139 . 3991 . 2339 . 1863
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LN Zz M Es-D Cat Pep-B Go-l
Population Parameter 1 2 A B A B C 1 2
ARM P . 3438 . 6562 . 9625 . 0375 1.0000 0 0 1.0000 0
B . 9747 1.0000 1.0000 . 9576
n . 2647 . 1386 0192 . 4964
ZHW P . 2380 . 7620 9920 . 0080 . 9630 . 0370 0 . 9750 . 0250
B . 9991 1.0000 1.0000 . 4060 1.0000 . 7623 1.0000 . 7030
n .3000 . 0937 0149 1.8750 . 0330 . 8650 . 0250 . 9600
ZW X P . 5250 . 4750 1.0000 0 1.0000 0 0 1.0000 0
B 1. 0000 1. 0000
n . 0950 . 1050
ZW D P . 4609 . 5391 1.0000 0 1.0000 0 0 1.0000 0
B 1. 0000 1. 0000
n . 1466 . 1253
LLH P . 5584 . 4416 . 5785 . 2415 . 9756 . 0244 0 . 9429 . 0571
B 1.0000 . 9880 1.0000 . 9748 1.0000 . 9500 1.0000 . 3940
n . 3120 . 3939 . 9100 1.1770 . 3900 1.5330 L1170 1.936
TAH P . 6319 . 3681 1.0000 0 . 9931 . 0069 0 1.0000 0
B 1.0000 . 4413
n . 0120 . 2407 . 0539 1.2321
FUN P . 6641 . 3359 1. 0000 0 . 9808 . 0716 . 0017 1.0000 0
B 1.0000 1.0000 1.0000 L3109 . 0322
n . 1269 . 2509 . 0379 1.9545 3.9412
JNQ P . 4931 . 5069 1. 0000 0 . 9666 . 0267 . 0067 1.0000 0
B . 9732 .9772 1.0000 1.0000 . 7105
n . 4517 . 4394 . 0146 . 2369 . 9444
W DB P . 3472 . 6528 1.0000 0 . 9931 . 0069 0 1.0000 0
B 1. 0000 1. 0000 1.0000 . 1226
n .1594 . 1924 . 0450 6.4814
CSB P . 8676 . 1324 . 9884 L0116 . 9605 . 0395 0 1.0000 0
B 1.0000 . 9628 1.0000 . 5802 1.0000 . 7141
n . 0738 . 4798 . 0145 1.2394 . 0385 . 9371
CDM P . 8810 L1190 1.0000 0 1.0000 0 0 1.0000 0
B 1.0000 . 9039
n . 0812 . 6009
SNB P . 7603 . 2397 1. 0000 0 1.0000 0 0 1.0000 0
B 1.0000 . 9808
n . 1346 . 4270
LNR P . 7415 . 2585 1. 0000 0 . 9811 . 0126 . 0063 1.0000 0
B 1.0000 1.0000 1.0000 . 6575 . 2867
n L0119 . 0342 . 0212 1.0534 2.7216
YAD P . 4890 L5110 1.0000 0 . 9780 . 0220 0 1.0000 0
B 1.0000 1.0000 1.0000 . 0583
n L2179 . 2086 . 0320 1.4215
NLM P L4110 . 5890 1.0000 0 . 9670 . 0330 0 1.0000 0
B . 9978 1.0000 1.0000 . 9901
n . 3258 . 2274 . 0503 . 3878
ZGY P . 4560 . 5440 1.0000 0 . 9560 . 0440 0 1.0000 0
B 1.0000 1.0000 1.0000 . 6856
n . 2329 . 1952 . 0457 . 9938
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2.2 RGEK
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WA 5 T8 A A SR AT 0. 9987 /K AE; P EHL.3 0. 9971 7K TAE A Fl
WA 6 BRI 4.

A 18 AN &, PRI S hr A L2, S E LR AR 0.9991 HIZKTAE R O AN 3R]
FRIFE IR AR ) 1A 08 2 N BREAAR A 4, T8 25 LB AE 0. 9987 /K THE B HEA X —RER, KIT
AN SR 2 B R X A L 2EAE 0. 9989 KT SRS, H 2 B AITHE 0. 9978 1
AP 2 3 — B W L SRR AR, BT A TRE T RICHIE 80l 2, KIT iR
FI B A L 2RV NBETR S AE KT 5 ARG S5 B AR R S n) Fhifint k- PE AR AR 2R 2 e
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AR MR A LR B AT BRI, AR R WA A e BN B i
Ja¥, RAGAL AERACTE, SRR HASTS BE =07 & TP A S .

3 W E4iR
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TR SRR S M0 BERR o, SR REARE R
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Study On Phylogenetic Relatonship o fNatiwve Goat Populations
Along the Middle and Lower Yellow Rwer Valley

Chang H ongl, Nozawa K*, Liu Xiaolin®,
Geng Shem in’, Ren Zhanjun’, Q in Guoqing’
('Yangzhou University, Yangzhou 225009;°Faculty of Liberal A rts, Chukyo University,
N agoya, 460, Japan; N orthwest Science and Technology University of Agriculture and Forestry)

Abstract The phylogenetic relationship of 9 goat populations along the m iddle and
lower Yellow River valley and 7 local goat populations in the northeast, Tibet and the
Yangtze valley was studied. After collecting the same data about the 22 goat colonies in
China and other populations, it establishes and com poses the matrix of fuzzy sim ilarity
relation describing the genetic sim ilarties of different populations was established and
composed. Thirty eight colonies were also clustered according to their phylogenetic
relationship. The establishment of the matrix and the cluster are effective in terms of the
frequency of 18 lociand 43 allelom orphs in blood enzyme and other protein variations. The
study proves that the middle Yellow River valley is one of the tam ing and dissem inating
centers of domestic goat in the South and East of Central Asia. Com pared w ith other goat
population in this vast area, the native goat populations were originated from the west of
M ongolian plateau, the Qinghai- T ibet Plateau and the m iddle Yellow River valley . The
populations in the lower Yellow River valley and those in the m iddle valley, however, are
relatively rem ote in their phylogenetic relationship. The native goat populations to the east
and south of Central Asia can be classified into two genetic groups: “East Asia” and
“South Asia” and the populations in Southeast Asia belong either to the former or to the
latter.

Key words: Phylogenetic relationship; Native coat colonies; The Yellow River valley



