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Abstract; To investigate the genetic diversity, clustering relationship, genetic differentiation and classification, we
presented molecular variation analysis of partial mitochondrial( mt) DNA D-loop from 296 individuals encompassing 10 yak
breeds. The aligned 637 bp fragments included 61 variable sites, and a total of 77 haplotypes were identified. The genetic
diversity analysis demonstrated that there was significant difference between breeds of domestic yaks. Among 10 yak breeds,
Huanhu yak and Bazhou yak showed the highest and the lowest haplotype diverisity (0. 9848 + 0. 0403 and 0. 8000 *
0. 0825) , respectively. Where as for the nucleotide diversity, Sibu yak and Bazhou yak presented the highest and the
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lowest values (0.022582 +0. 011767 and 0. 006856 + 0. 002476 ) , respectively. In all domestic yaks, a high genetic
diversity was observed with 0. 9251 +0.0095 for haplotype diversity and 0. 015265 +0. 007757 for nucleotide diversity. The
clustering relationship indicated that 10 yak breeds could be divided into two clades. The first clade included only Sibu
yak, and the second clade consisted of the remaining 9 breeds. The result showed that there is no significant correlation
between genetic distance and geographic distribution in yak breeds. Analysis of molecular variance ( AMOVA) revealed
remarkably significant genetic differentiation ( @, = 0. 05285, P < 0. 01) between Jiulong-Sibu-Jiali group and multi-
breeds group. However, no significant genetic differentiation was detected among breeds within groups ( @,, = 0. 00648,
P >0.05). These data suggested that 10 yak breeds should be classified into two types. Our result accorded with previous

study conducted by Professor Caili, and provided direct genetic evidence for reasonable classification of domestic yak

breeds.

Key Words: domestic yaks; mtDNA D-loop; genetic diversity; clustering relationship; genetic differentiation

classification

¥ (Bos grunniens ) ZME— RETE N T 8 0 SR S SRl 0 X e R AR AR 300 B2 2 S 094 R, T Wk e
TIEFREF PR , 205 T PR IR /R R, AR IR, B BB ShofE IR 3, JLARFT /R 8 1028 2 000 ~5 000 m [
JTRRR R L LR L B S I SRR, B “ RIRZ A ZFF. RERIMA EREFHE . AFRE
BB, B R4 1400 73k, 20 G R RAB 4 B3 95% Lk £ o B TR BAS K4 RA BRI E R
e, REF AR REXARBERERE ERRRGEETA B B0 085 , R S RIRE 7]
SR B IRIRIKIE™

REHBREZ S REYZHENERARE 7. EAREEROEYRBENRHERE, ZEtEE
HIR 2R RET E M R4 L Rre R R EAL, B4 5 KM IEH 5B X R4 R A R IR & 2
FMARAEREE L KLk, KB4 HR L 2R 5 0 K0T B Tt SO a4 B2 BT B B A3 )
o 2% E, Wi B R RIS B A R B B SR A SRS REREF N N
Ly 2 P e SR B AR L 2 3 A2, Br B MURER 7 R 2k A TR B AR (H AR 2R O A e TR
8 ATy i P ERSSRR B S A o BT R L B AN SRR R B A AR R . b R TR LB R L
¥4t PAEA TR WA S TR E R R NGRS 2 RS BRI KPR  BENES TR R
b, B, TP H SR RAE AL .mDNA RFLP S TE U FH AR X E S 4 M ip B L
MREXRRC R TR, BETH RO HEEALE, BRAFR T EA—, HAEROARMFA,
L5, REE T TAC B BUn T 8 RE R R4 B R A2 B3l — R4
(JERE) DL I AT i A= 2R RIS R A B L B BREQ IR , A R B A i (R SR AR 451 5 L0 A 2 ) 56
AR B ESARINIGE . mDNA BA 8 R85 B RFIE, RO s 2 B4 R4 A
RRXRFHAERAI TR ET W, ALBURE 10 ZEEF @R CGER) AT SR, R AP SRS
H mtDNA D-loop X &7} FF 5 B L8 S AEAT 20T, B BIZE T A DNA KB RFE A BRI DR HF7E M B
Rill_ B BT R RSB AL 2 A T A F R T , T i (R Z MR R gLk, A RE R
4 RAIG R 7 IR AT B TRl RO RS R R BB AR
1 ##5FEE
1.1 A%tk

VB EHE T8 H B )1 5 & () KB AR 8, R IRB AR E 250 fr AR, K
FER, T B R BKCOR I 2 ml T URA7 % o, EDTA-Na, P15 B FHABALWARLHFET 1.5 ml Eppendorf

(EP) B , B HREHN, FIAREFRSRGETRRATEZRRELEE., WL, RPN GenBank 1RG5 4E
#: D-loop J¥ 31 46 %& ( Accession Number: AY521137-AY521161; DQ007210-DQ007214 ; DQ007219-DQ007224 ;
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DQ856594-DQ856600 ; DQ856602-DQ856604) , RALH: & FEAE B ILE 1 fiZE 1,

1.2 E[F4 DNA $£E

EBEFKGESRH UL AHRAY 50 mg TRE T
e, BehiBEm S0ul #%2 % 1.5 ml Eppendorf ¥, &
DNA RIS (4 Frakesc i) " 247, Frmsim
e
1.3 D-loop FR4rF 5 18 Kl

¥ F Primer premier 5.0 ( Premier Biosoft) B 17
519, B LA TAM TRAR AR A, F51 8
YDF 5’ -GTAAAGAGCCTCACCAGTAT-3" 5 YDR 5° -
TCCTGTAGCCATTGACTAT-3" , K Fj 30 pl $ 3 f&
%, &R DNA 20 ~ 100 ng.10 x Buffer ( Takara)3
pl & Ex Taq 285 (Takara)0.75 U, 5| #F1 dNTPs
(Takara) X E 254 0.1 pmol/L 5 50 wmol/L,
PCR 7E Tpersonal thermocycler( Biometra) | 347,13
S0 :94 CHUZEH 4 min, 34 WIEH, 4 94 T2
£ 60 $;50.1 CiBk 60 s;72 CZEfH 60 s; )5 72 C
FEAFIES 4 min, JIEEYIH 1.2% KIIRIRFEEER
TR W/ K5 8 . PCR = & (h Rk
Fa, b¥) g4k, LA FE S 4 & DYEnamic Dye
Terminator Cycle Sequencing Kit i 5| & ( Amersham
Pharmacia Biotech Inc) HEATIIRF BB, AP N 5E B
JE#EATEEAL , 7E Megabase 500 B 3 FF X ( Amersham
Pharmacia Biotech Inc) b HEAFF .
1.4 ¥Eabs

FF312: Clustal X(1.8) 5" HEFF, 3038 24 F 30
BeXto LA Dna SP 4.10. 9" HEAT 24 g1\ BAME R &
() B HRZH M (7o) 40575 R MEGA 3
(Molecular Evolutionary Genetics Analysis ) "' 112 &
b (5HE) A Kimura X2 $00E B 3540 3 LA 4R e 1k
( neighbor joining, NJ). & /) #f 4£ ¥ ( minimum
evolution, ME ) 1 3k fn £ BE X & R F 5 fH ¥
(unweighted pair group method with arithmetic means,

UPGMA) f g M WK R R, BT KB E DL

®1 REFEER
Table 1 Sampled breeds/taxa and collection information from

each province

a8
BR) mEE Rems ((TROBD
Province Breed/Taxa Locality No. of individuals Total
(No. of downloaded
sequences )
Gansu Une Sunan 8 27
TZ Tianzhu 19(12%)
Qinghai DT Menyuan 31 125
HH Gonghe
HH Haiyan 2
HH Gangcha 2
HH Heimahe 2
HH Dulan 3
GY Yushu 13
GY Magqin 32
GY Dari 37
Tibet JLi Yanshiping 5 84
JLi Naqu 4
JLi Anduo 9
JLi Yangbajing 9
JLi Dangxiong 9
SB Lhasa 1
SB Gongga 2
SB Dazi 8
SB Zedang 10
PL Shigatse 11
PL Yadong 4
PL Zhongba 5
Unc Unclear 7(7%)
Sichuan MW Hongyuan 17(17%) 27
JL Jiulong 10(10°)
Xinjiang Unc Yiwu 10 35
Unc Yecheng 8
BZ Hejing 15

TZ = RHL; DT = JOE;HH = 378 GY = FigR JR;JLi = &, SB
=i PL = W B JL = S s MW = 323 BZ = LM ; Unclear = R 138
#; TR TZ=Tianzhu, DT = Datong, HH = Huanhu, GY = Gaoyuan,
JLi = Jiali, SB = Sibu, PL = Pali, JL = Jiulong, MW = Maiwa, BZ =
Bazhou Unclear = taxa remain unclear; The same below; * 3&-5 R ¥F
2 Genbank FF T8 FFI

# Number of downloaded sequences

IR AL L5 M BT Arlequin Ver3. 1115 2 B2l 4> F745 54317 ( Analysis of Molecular Variance, AMOVA ) fH 34T
G, LA Per Psc T P s IR AE M HNFRER SHENN 2 FERSGIE, FRAHIINEEXN S ¢ 4
HE(P,) T EEHRE (BERECH 10000) , RFGEH, RABHFEF NS5 BEBREZHEEIT.

2 HREHH
2.1 FIntr

S0 P18 5 73 K E O 636 bp BX 637 bp, T A FF| X E X E GenBank (Accession Number:
DQ138998 ~DQ139201;DQ139215 ~DQ139260) , X -3k FF31-5 i T #FF 5 REAT BB BR 24 Uo7 3= A R e
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4o T.CLAG 4 MR H BREF 3 LBl 5351 27. 6%
(27.0% ~28.1% ) .25.1% (24.6% ~25.6% ) 31.7%
(31.4% ~32.4% ) ,15.7% (14.8% ~16.0% ) , =4
A gokifk DNA Bl KB B &AL A + T, RAH—E
BRI AT i , B 4R 3% mtDNA D-loop 737
A B S FRFE

2P 61 1R, FIE 4 FAERRE, B
e (Ts) B (Tv) JFEA (Insert) /55K (Indel) o Hp
PIBHBRZ A RN S 59 4, BB HAL R 56 41~
(AG H#H 24 4~ CoT B 32 ) B R 3 4
(¥ AeT) ; WAL, EF AW =B HRZ K RE,

700 km

Bl G -—A 5 ToA«C, Ll DQ139043 JytriEdtsT A1 ReEEbA
H_’,XYJ‘ s f%%ﬁﬁ}%ﬁ[] E{ﬂ]ﬁ%@ﬁﬁﬁ Eﬁ[] E 2 }ﬂfﬁ:\‘ o Fig. 1 Geographical distribution of sampled domestic yaks
2.2 FEABEZHE
ﬁijﬁ 61 /l\ﬁﬁ,ﬁz ﬁ:ﬂ:ﬁ‘é)‘(T 77 ﬁ%%q:i{%ﬂ TTT111 1122222222 222333344]
_ me ° 5678011336 9900123455 677033448
KA Arlequin Ver3. 11 X RE R B4 REREHME K 4196467285 3401107034 108056253

BB TETT o0, eSS EIFE 2, DQ139043 AGCGAATGTG CCGGGAATCT ATCCGGTCG
4R 2 WAL B RERESEEFROBE o, 00T

ZrEE, AR B IR 50 0. 9251 DQI39105 TATA—..ACA .TAA. GGCTC GCTTAA. TA
+0.0095 1 0. 015265 +0. 007757, N4 5 ( 8% 19 DQI39IS3 ..... TA o e e
REREHFETRY  FEINEA AR S RN E2 HAFFIRME TR

BRI R (KR, AR Z M1k 0. 9848 +  Fig 2 Nucleotide analysis of partial mtDNA D-loop sequences of
0. 0403 ; T E B4 BAFE A B AEME R AR, (U4 0. 8000 & omestioveke
0. 0825 ; irfi #E 2F HA5 20 2 PR WA T 3R B4 28,
0.9571 £0.031; JGE 2 JLE B R R AE 4 SR 0 B N4 514 0. 9419 +£0.0279.,0. 9143 +£0. 0308,
0.9111 +0.0773.0.9091 +0. 0186, & T R¥LHEA I E bt . BMHERESHET @, Fifitet R ES
B BR LM 4r3)8 0.022582 £0. 011767 F11 0. 017466 +0.009027 , =0 S Fh (258 NEAEE BN ZHRF

R2 FRLAENSHEERETRSFE
Table 2 Haplotype diversity and Nucleotide diversity of domestic yaks

X R BRI h (Mean +S.D) 7n(Mean % S. D)

Region Breed/Taxa No.H Breed Region Breed Region

H Gansu TZ 9 0.8655 +£0. 0561 0.9117 £0.0327 0.010991 +0. 006087 0.011753 +0. 006310

H 1% Qinghai DT 19 0.9419 +£0. 0297 0.9272 £0.0142 0.016271 £0.008487  0.014056 +0. 007218
HH 11 0.9848 +0.0403 0. 010596 + 0. 006050
GY 28 0.9091 £0.0186 0.013811 +0. 007131

Vi 3% Tibet JLi 17 0.9143 +£0.0308 0.9171 £0.0193 0.017466 +0.009027 0.018577 0. 009409
SB 15 0.9571 £0. 0311 0.022582 +0.011767
PL 9 0.8474 £0.0613 0.012635 +0. 006841

P )I] Sichuan JL 7 0.9111 £0.0773 0.9117 £0.0327 0.016044 +0.009060 0.016130 +0. 008462
MW 4 0.8676 £0.0684 0. 016902 + 0. 009059

#r#8 Xinjiang BZ 7 0.8000 +0. 0825 0.8220 +0.0350 0.006856 +0.002476  0.005838 +0. 003364

Domestic yaks - 77 0.9251 £0.0095 0.015265 +0. 007757
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385 5 i LB {0 0. 005838 0. 003363, J7 3 [H X HIRZ F+-F 3908 2. 46 . MWE(X)RE, FEX
¥t PR ZHAR R T T REFER, W e AR SRR T RESFEER, HRKE
FMAAREFESEHRESHFENER, M BERES WL TEREAKF 1A, EE (X) K HRLE
B R A AR RO TR, AR A O T 46 B, TR 31 A, HOA 13 B, U1 13 B B 8 B KA
BARERLOM A N Y 31 B, MR 16 b, HR S B, )1 3 BB S o
2.3 R4 FROEE) B R S REL T

LA MEGA 3 3+ RS R i (385 ) MY BE BS ; FF AT B 28R B o, DMl iHin iR, SRERE A S i
(JRF) [RIRERER ISR 3,

£3 4RI () H Kimura WEPEFR(T=A) 5HAER(L=H) °
Table 3 Genetic distance( below diagonal) and standard error(above diagonal) between yak breeds/taxa *

Sizg/;,érfi TZ DT HH GY JLi SB PL JL MW BZ
TZ 0.0025 0.0021 0.0023 0.0027 0.0037 0.0023 0. 0024 0.0027 0.0018
DT 0.0137 0.0024 0. 0025 0. 0028 0.0037 0.0025 0. 0027 0.0037 0. 0020
HH 0.0103 0.0131 0. 0022 0. 0025 0.0036 0.0021 0.0023 0. 0036 0.0015
GY 0.0124 0.0149 0.0121 0. 0026 0.0035 0.0023 0. 0024 0. 0035 0.0017
JLi 0.0140 0.0162 0.0138 0.0150 0.0036 0.0026 0. 0027 0. 0036 0. 0021
SB 0.0207 0.0215 0.0208 0.0207 0.0207 0.0036 0. 0036 0. 0039 0. 0035
PL 0.0117 0.0142 0.0112 0.0129 0.0144 0.0204 0. 0024 0. 0035 0.0015
JL 0.0131 0.0154 0.0127 0.0142 0.0154 0.0208 0.0135 0. 0036 0.019
MW 0.0143 0.0161 0.0137 0.0152 0.0163 0.0212 0.0145 0.0156 0.0033
BZ 0.0077 0.0111 0.0069 0. 0094 0.0117 0.0203 0.0084 0.0103 0.0114

= FPREEEFEIE R Kimura SRR/ Average genetic distance between populations based on Kimura 2-parameter model

Bl oA B TR PR A () R ZBE B AR S B 0 0. 0069 ~0. 0215, Horp, it 451
AR CRR) FEREERBOR, RS MBS SHERFTHBREERBE /D, 2T Kimura WS4
B, NJ.ME #1 UPGMA BIL183 1) 10 A Sesh i i (G88F) B RRRRBEA 3, H NI BRI A NAE 34,

HH HH
A Bz B BZ
TZ Tz
PL
PL
GY
GY
IL
L
DT
MW JLi
JLi AYANS
SB ]
0.002 0.002

B3 ET Kimura NSHEERMREF A NI REER

Fig. 3 Neighbor-joining tree of yak breeds inferred from Kimura 2-parameter distance

A 10T RMRREXLRE,; B: RHIHHEFIEKINZEFHMHRERLRE A clustering relationship of 10 breeds; B:
clustering relationship of 9 breeds (excluding Sibu yak)

HE 3A W AFERHBES SEMES BSERE R, KRB SRS IR 7 M- () R
H—3C, A AR — 3. RS SREMTN , KBRS SR ERFRAN—K, MHK 7
dn i (ERF) A8 — 32 (18 3B) .
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3.3 miLE st

R Arlequin Ver3. 11 #{4H) AMOVA 5 B FRE AT EAF S HBR T HFREREBERF
PR B ELB o SR, BRI SRl (SR AN — 4L (40 1) b, ABRITE S BIB IR B SR bk 43
KI5k, B (1) 73 AP RE—BTR LU R H IR R R 2R A (2) 3 MR Bl —— U I i LR AT Y R B
JRELSAREILEL, 3 10 R4 M (68 T AR H, L TH KBRS RKERRONE R, X
G304 2 4T AMOVA Y, ki B4 R B TARAA (HET D 2%, 4 TERAMTERIE 4,

F4 FEFRMN(EHE) NI TERSH
Table 4 Analysis of molecular variance of domestic yak breeds/taxa in China

BRd B X
@ AR e oA BREE o gawmwe
e Variance Percentage .. L.
Group Source of vriation d.f . O-statistics Significance test
components of variation
I.[TZ, DT, HH, .
GY, JLi, SB, PL, 1K /8] Among populations 9 0.14810 3.09 0.03087 0.02346
JL, MW, BZ] 4K N Within populations 253 4.64910 96.91 / /
I: [JL, SB, JLi], #H[E] Among groups 1 0.26111 5.29 0.05285 0.00489
[TZ, DT, HH, GY, #¥{&lH/4 A Among populations/
PL, MW, BZ] Within groups 8 0.03032 0.61 0.00648 0.27175
4K N Within populations 253 4.64910 94.10 0.05899 0.03421
m: [JL, SB, JLi, #H[d] Among groups 1 0.12477 2.57 0.02569 0.03617
PL], [ TZ, DT, #&[El/4 K Among populations/
HH, GY, MW, BZ]  Within groups 8 0.08248 1.70 0.01743 0.15445
4K N Within populations 253 4.64910 95.73 0.04268 0.03030
V:[JL, SB, JLi, #H[d] Among groups 2 0.05247 1.09 0.01091 0.13587
PL], [GY, MW, #{&lH/4 A Among populations/
BZ],[TZ, DT, Within groups 7 0.10777 2.24 0.02265 0.11730
HH] 4K N Within populations 253 4.64910 96.67 0.03332 0.01760

FR o R (R /RN 1 (04 1) BEAT a0, wf (2R R 5 22453 s 530 0. 14810 1
0.03087, 3R B BEKF-(0.01 <P <0.05) , RIAFRHEF MM () AIFEAREWBREZR. KM, #—%
B9 ST B R (258%) RIRAE AUR 4 F B4 5 X80 308 L OE VR R I B N4 B B A4
5RE Uk RREEZ ], THKMF R RS EMA B

ZHHIER T, AMOVA BRE T A 544 IV B 4 18128 5 4040 40 5 4 0. 26111.,0. 12477 Fl
0. 05247 , 3 Ri B PRI A 0. 05285.,0. 02569 1 0. 01091 ; [F1At , HEFMIBE B, B 7 4L IV B 21 [R) 4% 404k
FikBEKF(P>0.05) 5F, 40 T 2 4H T84 4 ) 38t 2 2 40 ) ik B0 AR B 3 7K F (P < 0. 01) Fn B F K F
(0.01 <P <0.05) ; JeAh , RE &5 I S Fp Bl H N BB AL ML RBE BEKF (P >0.05) ,BHHITH Py
B/, A 0.00648 ;W H., 74 T R BAHRIN 2 FERBER T REF KM/ HANESR, —HES
£ 8.61,ERTAHMMSAN WHME. TR, 44A 1 RENEENRES AT, RARERE
SHEERENBREEH . AW, TR RAMF AT S, Bfp (8 WS R 8 E 5T B 1
90% LA I, Hik 3| BE/KF(0.01 <P <0.05) , RIS Fp G W R XBIESHE N T E .

3 itig
3.1 %4 miDNA D-loop f731)i8t % ZHEik

FEFFENBREEZHEEEREBNEM A RS R RIER, MR DNA BESHFEHNEER
eI A BERZHE(h) SEEREFEE () , A TSR A BEL BN 75 BA M F 2R, )55 € A
F—FRAFIABEVLHEE DNA 73 H8 M S MBETRER . AMAEHREREFAEREHE,
B BRZREMESF1 0. 9251 +0. 0095.0. 015265 +0. 007757 , SHM R ZEURE 4 > FEE4 SR (58 f1 4
S at 35 MEACHBIR X215 B, B 5k4" BE S4B YRR ESEEERR

hitp : //www. ecologica. cn
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i, ZARERESFAEEN mDNA BRIEZHME,

ME(R)%RE, EEFXE; BB HEERS, B 0.9272, B HEBHREZHMATEMK BRI, [N
1.4056, X—45R 5HEGHXIENFESYLHO ORI ES, RFIWEYILEESEH Bk
Yot 2, AR AR IR R X BT R RS 1 B P I A B AR R T X TR B R B R M T
B EpE™

WG BRI B A S A BE R X, 78 10 ANk (2688 B, i fi i
FHBREZHELHEEZFRESEBEH MM (BB ENEE, IS EES A THERHEX,
B i X AN B Z S5 , BRI S B AR IR, M SR ML T & K. SifmEdF_EIIAR
E¥ESRRE A", H miDNA FFHBEE RN 2R — 0 B R A EA RIFRRTR. 1,
ARG RN FIR G X AR B B R A4 R e B REEEAT T 04, 78 10 Sk PRI 2 Freafg s, Bfg
BIZFERE N 0.5333 £0. 0947 iR T R AR BRI E34(E 0. 9249 +£0. 0095, 32 1% ZHEHK T 5k
TP BRI/ NI BA A SRR B s R B R W 2 BELAE AT . R, SREBUE I A R R BE IR] RS e S 15 1 DL 42
FZRR R R 2 BRI Y,

3.2 FEAREXR

FE (B WBREITNEREREMNSEAAREEEE L, i 40a 3k, X% H LR RKE
4B (R R B L RHTIPIEE B T4 B IR B ERCASE R () AR EE, B
GRARFEER ., AP, X2 10 NI G (8 H1T T REMT, B 10 MR CER) B
B2, BT e A4 S B — 28, AR 9 MR (88 AR s — 1 B2, X 5 UM R FAEBRKH A
YXTFEARERAVRIARY XS AL , B R PR EA M B R —2, BIET RNk, A LE
MRS Z AN AR O MRS TR () MR L X RITEIN, U — SR AR M Z R A
KR, BEMTER A EFRMASTBORT , REXRRTE O N RM(EE) BAW L —FHE
B E5IEES BN, HAR T A mF (KR Bh—%K (8 3B) , 5EBP Sh 4% K4 Tf f1 Hb ZFE %
WENBEBREA I, TSHSRP RIERTEEZSEBHNBELRERB K, ULE0, BRFifmES
TEAME 9 N RMTEBRESIMA KIMASTT BT, ERERR/RAETHEEL, BB bEHEEL
AR B R I R R R RN EERTE,

L) Kimura X5 SR B 0 &- A4 A (2888 1T R R BB B n 7 — b 3 I Fp B g — 2%
FfaS, A STRE T 3 MBS SR (358 230 FAFR BB A BHEE , ALK D-loop 751
255 R () B AR B A X, XRS5 FEF A —mIR " A%, BEA TaER (%L
) HEFERRSER . EERMTEIEL T X —S—ZETEERE(F,) IHERZER(Nn) BRKLZH
m PP (58 MFETE B KM EE LR
3.3 FHEABEEWEHE

FEEA RN R—ERESREMRNE SRR S, AR50 A Arlequin 727 AMOVA 3 &
WIRERE T RZFXRE 10 MFEAS ST (8 MRESW 5 5B

& F Y T 434036 B, Wright A4 LFEEA T 0 ~0. 05 a1 6HA 4340 R 55,0. 05 ~0. 15 2 |a] &4y
1£,0.15 ~0.25 Z EFRMAMEK, KT 0.25 MR K™ 5T H, S HREE & o,4H ERBEK, Mgih
R R AT B RRE IR . RB R IE 240 T 2 AR T B BAE L 3R Bl B & K F
(Per =0.05285,P <0.01) , Tl G bl I A EAR B3 ( Dy =0.00648, P >0.05) (R B FE4 4K T

@ Qi X B. Geneti divemity, differentiation and relationship of domestic yak populations-a micorsatellite and mitochondrial DNA study. Ph. D.
dissertation. Lanzhou: Lanzhou University.

@ E¥. PEESLRIK DNA EEHFGREMUBTT. MLEAE3. BE. IR KE, 2004.
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AR ST T ARl AR, U BRI A B3 B 454, SRR R E 10 A4 i Fh (267)
RIHPIRIEY, Bl — R B2 B A U A 4R — 28 T 53 — R 18 R AL L Gl 3R L R DR 22 e TR B A B
MBS ARAE X BRI R AR AR BOARRIEAS 1, ZESBF FRIE 8 A7 AP BRI B B A 2 N BT
IR AE BRI B A A RE T Hoh BT LBV SRR TR AR A A, R R
MAFEREEY FRRRES KRS BNES TRREES S, KB A BRI R R E
HEAPITER, It SRREF YR T MBI, B0, 2B R & (R 48 L, 3%
BT 5EL—BBIRSRCRY e T ) , % DNA ZE R SCRei R E 10 4B 4 fh i (3K5F)
R o3 APF R —RWT R L B F RS R, B OV R R B S HR R T IR B 2 T
UEHE

ERWMRERFEREIU-ENERRR . dToETHRME/ HARETUARE, Hod 1
REER TR BN R, S A ] LAHERR 2R R R BX — B R, Xt 32 W R 20 R o B e L 2
SHEBRRRREZES R ARG ERIRE, WTAHERE , BT EBERERK, 258 EIL
B, B REREE, MEEELEREA: S FREREE R RN R —BRT R LB A 0 T LR AT
WX, TR E X, B LU IR &, Rl O 5 LI B f) B3, O LA RS 20 s T AR
BRREA T RIS, RS TREM X, E Um0 s IS A E 08 3, B0 RAR IR
RSO £, MREMAR T AR, FFRA IR B e o E™  STHEEELBSHERER
BRI A B 2 WAL b RO A SR S B, 7E LUR R A AL IR R AR A b, BB X P 26 2
MAEA R SR
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