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ET COIL ERRMEBNTRIBHABERELNFLEXE

WA, KA, STy, WL, A, KA, o RE-4R SRR,
TR QR IOKPREBRIORN, Bl S AGE 830000

FE: 24 )8 (Schizothorax) 3 BRI I 3843 7 1) 24 1 £ 3 B (Schizothoracids) i 28 H i FRh 28 85 2 1) £ 28,
BEAERBEMERFARME . ABFRIR A8 B AR MG AL I 6 A28 8 @209 Col ZE P AT T 4
Bro 25 R EIR, 8 419 BASMR LR B 25 4~ s AL, 35 BRI i (Schizothorax biddulphi) ¥ B A S AR |
i O BIE (S, eurystomus). FHIFHME (S, barbatus)FRIEHIE (S, irregularis)Z M EEEEE/NT 0.005, KIE
B A < SRR A ) B o T B B R R £ 4 R BT AR g LA o ) A S8 AL BE B AT S 2% (B 10 A% )52 1) ABGD
1 TaxonDNA F3#7 45 FAH R, HFIRANE M@ @R 502 4 AN, 38 BRI fa 3 BRI R B SCRAER . 580
Mgt EHIENEANEEMNE G N —H, FRANEMS. pseudaksaiensis) . FROKNEM(S. argentatus) . ¥5H K
ZA0E 0 TR BRI A 0 43R 534 3 Adli T DU (BD) R G K B W I8 R 2 0 B2 R BT RE A TE I T
PUSL RIS, T RSERRRN 100%, 1 EORZUE 0% BURT EZE Ak, St 2 e ERAEAMERAE
i R BETE B ST 9 53 52 . BI BT RS54 5 ABGD 1 TaxonDNA 4245 e — 20, 38 RS £ 8% BRI 300
ik, sEO g, SIS RS R R S 2 O] A 7R ] 2 38 sl M RGR B Ao AL AR BE, il BUR G 8 %2R
FeL T A2 1T BB % 40 Ak BRI ST i P

KR S HOKW; 2 MR ; DNA KIS, BifG g
RESES: S931 X AR EED: A XEHS: 1005-8737—(2021)11-1417-09

1 AT e ] A K N T, o TS R
AREEHACSE, R KRR | T,
3] SR, R LR R A A SR
ORI K RN FE T 4553 SR T A . 7 2R B T R 1R
TREAEIERBT/R S, 5 T8 R AR
Y. B BT T i 5 LA T A L T A
B AN, AR B AR B 2 & B
O3] K % R P2 M I T A B AR Ak
WSS, R B ORI R 3 R AR 2R GHE,
B 28 53 R 3 ) 8 i R KT 5 4 2 LT ) T
B B A R BUR F 3 22 T K b,
X 2 SR TR A LA T 4 A 1 30 K £ 2T 7
A VB R A T I8 S T i T R S ) 2 R

Yrim HHR: 2021-04-02; 1EiTHHH: 2021-04-19.

Al AR B A AR SR 45 5, 17 e
A e A RN 4 BR A AR AL, 5 A T T A i 4 A
A B . 2 5 Ma iy b Ao S A A I 4R
PP e gt A g e = e i TR AR
T, 1.5 Ma B2 A9 K2 2x 10 km® LA EM, | F
0.9 Ma &A= i r st s AU, WA KR B
THUR K BRI i ik & J 1)) 0.25~0.15 Ma I B2 %
A 9 R T 5 A 3k v R A ) A K A9 3
B BT A3 A Y - 3 2N S
Fl(Schizothoracids) 1A} (Cobitidae) i 25" 76 24
Jig £ WV B 288 v 4 5 JE (Schizothorax) i 25 1) 43
it ", P . W4 1979 45 H A B fa S
I, W HORW oA 0 R 0 8 2 1

EETB: Al A AT 3Pt X T K sl il 9 V5 5 2R BT A % 300
EE R WET - LW, SR TR, WK R 5% E T4E. E-mail: hbahjan@126.com
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HORZNG £ (Schizothorax biddulphi), T JEZLHE M
(S. barbatus) . i 11 ZLHE (S, eurystomus) . Ji W 54
G 10.(S. esocinus) M EEZLE (S, irregularis) ™,
Dimmick 2 He 211 Yang 2RI 52 45 5
TR 0 8 0 2K 0 RGR T 5K FR ] Y 3K
R, H [R5 A (%) S4NE £o J@ Fi 6] A7 A L 52 o
RIS B . B 2RI LRIk COTL ND4 FiI
16S rRNA  FE A& Kl 4818 7 8 2RI £ 0 - #
KWMARG LT RRE, HTHREGED, KiETE
20 b AR LR TR 38 A AT 110 4 £ £ 2 1Y) o
Gr S FR o M BEAEUIR FA pA d fh) IX R A b
LR R 0 () 35t A% 2R RN EE 3 AL 5 Th &
B3/ 7T BV N ST 1 B 3 2 N s b 0 2 N 1]
RAT SR RAL 1k .

DNA %JE 65 (DNA barcoding) & — R bl s | i
R RS e ik . ETER R R ¢ Ak
M\ %L 1 (mitochondrial cytochrome ¢ oxidase I,
CODEEA 573y — Bk 24 652 bp MYEEA B i
DNA ZRICM e YR 4 A s AT SE 1k,
FERIFN 44 . SRl 24 F0 Z B A7 A 4 A &
RPN AT R COT 3K A BLF 514y
Bror s, DARS BRI Bl 2408 f0 ) 0 28 S i 52 XF
%, A AL A RE R 2 COol
FEA P, R B i e AL E 48 125 DNA
FICWMAG KT REFR, N RN S 6
IEREEINPS. SERTENE e

1 #RETE

1.1 HREE

2015—2020 4F, MJEZ . T, B 5e o5
T e AR DT (WA ES KT R B SIR) . JR 98
R I 11 N R BN o077 N == R W PR B B2 SN P2 £ N
e, HIRMMMA . O EA . EEAEA
ALZLNE 6.(S. pseudaksaiensis) AR 2 %4 15 £ (S.
argentatus)FEASL 419 JB, LB 5w 5, BT
IR A LR T IK LB . AWK REE
i W S AT, 7 JR B YTt R SR AR B B 1 S £
JEL s SR A N F TS R A
1.2 DNA REEREREF ENF

K AR Y-S 05 5 2 B0 DNA, AWF5EHHC

Sk B/ Ward 25UV (%3 1 51 99 (FishF1: 5'-
TCAACCAACCACAAAGACATTGGCAC-3"; FishR1:
5-TAGACTTCTGGGTGGCCAAAGAATCA-3") .

PCR N ARZ K 50 uL, f94% 10xBuffer 5 pL, dNTP
(2.25 mmol/L) 4 uL, [ TFUHE5I19(10 mmol/L)4%
1 uL, %R DNA (20 ng/uL) 1 uL, Tag DNA 4
fitf(2.5 U/uL) 0.5 uL, K ddH,O %h5F . PCR 71
FEF: 94 CHIASE 3 min; 94 CAEPE30s, 56 C
M40 s, 72 CHEM 45 s, 35 PMEH; 72 CHEAH
10 min, 4 CRIE. § )W 7E Bio-rad CFX96
PCR U bS58 /M. PCR J“HIHL 5 uL 2B fia Bl BE
R KRS D 5 326 2 w3 T 7
1.3 HiESH

P& HOK S #0934 T A5 ORI B A A oA,
BEARIRIC & 2R 7 B s A2 et AR seiss B
KB £0 53 2 R TR R B AR IAT 32 2 52 3
BSR40 A Contining Express 4 HH% ¥
B BEAT NTAN o FIH BioEdit v7.0.9 i /Fxt e
A F AT X o A DnaSP6.12.03 B E40#r )7
B (R A5 S Ao 1 FR (8T 20 VAR B AL, B S5 AR
Hto il MegaX HFHET Kimuar BZ4(K2P)
RSN (] D N (R 3 A% R . R R R {1 IX (1]
4 0.001~0.1, KAAN 10, HI gap FEEH 1.0,
WAL B K Kimura (K80)TS/TV=2.0, it
ABGD (automatic barcode gap discovery) R4t 54k
DNA ZJEA%“[a B>, fifi 1] TaxonDNA {44 (1)
Species Identifierl.8 #Kff, FREj i+
Kimura 2-parameter corrected distances, [BJ{H1% %
4 0.5, 43524 Best Match/Best Close Match 1 All
Species Barcodes J5 %4381 COI 3£ A, DA Cluster
BRI IEX AN 4754, #ad Arlequin3.5.2.2
AR () 3545 0 AL R L (F-statistics, Fsr)
N A 36 i 2 VR (AR B 1000), FHARK Ny=
[(1/Fst)-11/2 AR A i - i 3 MrBayes v3.2
BA % D1 vk (Bayesian inference, BI)FA) ZEFf
fERUFHE R BL M, MEREELERZH, H
jModelTest2.1.3 X & HE AT G . L4840 Hr
g0, WEABBN 1 (nst=1), 55 [H 2R A
1A gamma (rates=gamma), #£47 1000000 185 4F
+ B #ifll(Markov chain Monte Crlo; MCMC), 4 %%
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MBS TS 52T COT B PR RIS B B AT i 3

AR AN ELE LR 1419

HERIN 1217 3 2 3E 1 2592 B (ngen=4), 7 sy ]
5 LU B R (posterior probability, PP)3R IR
RBKRB TR BIIMNE Luciobarbus sclateri
(GenBank: KJ553770). Luciobarbus guiraonis (Gen-
Bank: KJ553985) . Luciobarbus callensis (GenBank:
KJ553998) . Gymnocypris przewalskii (GenBank:
KT833113) . Gymnocypris (GenBank:
KM879223)% ¥ %13k H GenBank,

2 HREHW

XF 6 Fi B SR> A M AR 2R 419 BAS
1Y) COT JE AT R )7, RAF—BUPHIK
641 bp, BN 64 4, i EBRIEELHY 9.98%,
B2 B 61 A, i BRI 9.52%, HL

eckloni

AT IRAS S 1 3 A4S, (5 BRI AT 0.47% . &
BRI 254, Hob Hap 1(156 W) My def 3 A,
HYK N Hap 3 (119¥K), 2f =} Hap 7 (49 ¥X).393
B BRI ST oA 1Y) 4 LN s 2
ai A 324 AR TiX 3 AN AL, IR EEIX 3
ASHAERL, Hap_4 A3 HURZNE f0 42 /R BT AR
S BRI 32 B A AR L S A% 7Y . Hap_ 5 (40
YR B ZU G £ (TLM) | LR 24 i £ 0 5 11 24
it L AR (R 1),

BrEm AT 6 Fh 2T R A 2 AL I S T
0.0014~0.0584 Z[a](# 2). B H AN 3537 Fisr
il 4 FhELIE f0 22 (A1 A9 3514 HE B5(0.0014~0.0052)
B B AR T E AT BLR R i 1 2 FhdiE
(0.0110~0.0459) K % /K i ] 43 A 5 LR 245 6

x1 HRFAEREESMEARFREER
Tab.1 Samples and haplotypes information
e - - A | EREEIE
%= %ﬁ **ij'fl **4’@%(‘ 2’1513‘% Zéf;if AR RILE IR N number of
code species locality sample size latitude longitude haplotype composition haplotypes, Nit
TLM 5B RZNE o 2] 21 43°48'N 87°42'E  2(Hap_1; Hap_3) 9
Schizothorax Kuche River
biddulphi T 27 41°63'N 81°ST'E 4(Hap_1; Hap 2; Hap_3; Hap 4)
Weigan River
[ 77 5 vm] 31 41°63'N 81°57'E  3(Hap_1; Hap 4; Hap_5)
Akesu River
TEACED TR 24 39°48'N 74°26'E 4(Hap_1; Hap_3; Hap_6; Hap_7)
Kezilesu River
/R S 7] 54 37°43'N 75°17'E 6(Hap_1; Hap_3; Hap_4; Hap 6;
Yeerqgiang River Hap_7; Hap_8)
1 H o] 24 36°55'N 79°53'E S5(Hap_1; Hap_3; Hap_4; Hap_5;
Hetian River Hap_9)
CEC ¥ H ARZE M R ] 16 38°21'N 85°21'E 5(Hap_4; Hap 9; Hap 23; Hap 24; 5
S. biddulphi Cherechen River Hap_25)
KK % E M J2E 7] 17 43°48'N 87°42'E  2(Hap_1; Hap_12;) 7
S. eurystomus Kuche River
a5 5 0] 23 41°12'N 79°05'E 4(Hap_1; Hap_5; Hap_10;
Akesu River Hap_11)
W TR 16 39°48'N 74°26'E 1(Hap_3)
Kezilesu River
/R I8 30 37°43'N 75°17'E 3(Hap_1; Hap_3; Hap_7)
Yeerqiang River
cc  WIRZE Bl 3 35 2 41P12N 79°05'E I(Hap_l3) 3
S. barbatus Akesu River
LR C BRG] 34 39°48'N 74°26'E 1(Hap_3)
Kezilesu River
/R I8 5 37°43'N 75°17'E 2(Hap_1; Hap_7)

Yeerqiang River

(¥4 to be continued)
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(?ii'% 1 Tab. 1 continued)
o e o R 8 RIS
e i e R s AL i
code species locality sample size latitude longitude haplotype composition haplotypes, Nit
HC JEZE JE 23] 6 43°48'N 87°42'E 3(Hap_l; Hap_14; Hap_16) 11
S. zrregularzs Kuche River
Ba] 5E 95 0] 25 41°12'N 79°05'E 6(Hap_1; Hap_5; Hap_14;
Akesu River Hap_15; Hap_17; Hap_19)
TEACE IR ] 29 39°48'N 74°26'E S5(Hap_1; Hap_3; Hap_5; Hap_7;
Kezilesu River Hap_18)
IR S 7] 25 37°43'N 75°17'E 6(Hap_1; Hap_3; Hap_5; Hap 7;
Yeerqiang River Hap_13; Hap_14)
YL 1) B AL 6 43°48'N 87°34'E  2(Hap_20; Hap_21) 2
S. pseudaksalensib Yili River
YS LRy R ALY 4 43°48'N 87°34'E 1(Hap_22) 1
S. argentatus Yili Rlver
B all sample 419 25

®2 HEREGESEMEIALT)MMAGIAL, AE)EEES

Tab. 2 Xinjiang Schizothorax Heckel genetic distance among (below diagonal) and within (diagonal, bold) species

TLM KK CcC HC YL YS CEC
TLM 0.0078
KK 0.0048 0.0015
CcC 0.0048 0.0014 0.0005
HC 0.0052 0.0019 0.0018 0.0025
YL 0.0136 0.0110 0.0115 0.0114 0.0026
YS 0.0443 0.0440 0.0432 0.0447 0.0459 0.0000
CEC 0.0553 0.0582 0.0575 0.0584 0.0565 0.0427 0.0009

4(0.0427~0.0584) st A& #E 25 . 5 Fh R4 IE fo Jm £0. 2
%EPV\]E’J AL R B A BLR 24N fa 2 S b BB (R Y

WAGEE B BN T 0.0078, 3 HOKZUE 0 42 /R
nﬁiﬁi'ﬁi/—»ixkﬂaz%iomﬁiﬁilﬁlﬂﬁ g iR
(0.0553) b 3% B E B4 AR ) 4 P fa
& 825 1) 3B A% I B R (3% 2)

HF K80 ik, ABGD R4i¥ 6 AL 1R
R4y 4 AL, s 1 41 TE 0 R (|

TIsdE |, EIRAE A R RE f3E HoR
W ETE AR A, 5 2 AR RS 0
IRELIREAR, 55 3 AL f0, S 4 R R AR
Ji iﬁi%‘ﬂf%i‘bwﬁ#ﬁﬂ@mﬂﬂﬂﬁﬁl J&

JE 24 fh | R AL RS R S4IE iR BRIE L
JE DA AR A R AT (R B, 1 AE 3 R 240
0 1 3 LRI 32 28 S B RN 22 IR BT A4 2 (i)
T ZERS IR (R 3).

% 3 ABGD 7 TaxonDNA & F#%| 5 & F
Tab.3 Species division results of ABGD and TaxonDNA

A4 group A EELER ABGD Cluster AL ELER Cluster
Group[1] Schizothorax biddulphi (TLM) Cluster 1 Schizothorax argentatus
Schizothorax barbatus; Schizothorax eurystomus;
Schizothorax irregularis
Group[2] Schizothorax biddulphi (CEC) Cluster 2 Schizothorax biddulphi (CEC)
Group[3] Schizothorax pseudaksaiensis Cluster 3 Schizothorax biddulphi (TLM)
Schizothorax barbatus; Schizothorax eurystomus;
Schizothorax irregularis
Group[4] Schizothorax argentatus Cluster 4 Schizothorax pseudaksaiensis
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P& LR BSR4 Ph N 0 )R 028
(8L A AL 8 %1(0.0152~0.2419) /N T 0.25, AL
LY 2 FPELIE £71(0.9607) KT 0.5, B H KRR
A7 7 R B ] B A RN 3 AR 2 B S SRR A 43

B BORR] T 0.8712, B BRI 4 Fh4HE 1
K A B I (1.5673~32.3323) K T 1, 1 5%
LR ZNE f0 A2 7K BT A 2 ] ) JE BRI /N F 0.1
(# 4.

R4 HEOMREEEEXNBEESURY Fu TRETMERR N, (tRL%L)
Tab. 4 Genetic divergence Fsr (below diagonal) and gene values
Nm (above diagonal) among 6 species of Xinjiang Schizothorax

TLM KK cc HC YL YS CEC
TLM 20.8490 5.0054 20.8090 0.4798 0.0983 0.0739
KK 0.0234" 1.5673 32.3323 0.1051 0.0205 0.0170
cC 0.0908" 0.2419" 1.9929 0.0421 0.0065 0.0100
HC 0.0235" 0.0152° 0.2006" 0.1511 0.0303 0.0237
YL 0.5103" 0.8263" 0.9224" 0.7679" 0.0204 0.0236
YS 0.8357" 0.9607" 0.9871" 0.9429" 0.9607" 0.0256
CEC 0.8712° 0.9672° 0.9805" 0.9548" 0.9559" 0.9512"

L *FR 5 B (P<0.05).
Note: * means significant differences (P<0.05).

P HUOR 240 4 R TR Y 5 AN IR LR
RS 5r3E, AT R R E REEEER, 5SS
FM 100%; 402408 0 (Hap_ 23)E i 57 19—
OyS2, T T ERRIK 99.89%; (ARG 2 AN
FEIIR R — A3, 1R SCRERN 100%. 1135 5L
ARI] BSR4 A
1 5 2408 0 R S 248 £0 R R B 37 43 3 (K]
D)o WM RS T G20 REkF W
FMER 5 ABGD Fil TaxonDNA J3Afr4l S —2 .

3 itig

AHIF 5 v R R 40 £ 85 FEOR T 32 2 S B
. SEN G HIRRE 0 SRR RE O]
g 3 AN PARE, BRI E/NF 0.005, /T
Hebert 25U M2 X /-y Ffe /N AR B 85 0.02; Fif
[E] 5 AL BE 2SN TR N AR BR B Y 10 £, AP &
DNA Z5TE At 4 e v oA A i ] 5 by st %
FE BT <105 M) ABGD & 453 #r vh %1 43015 [
—Ad1 5, 7E ABGD 438t H g Xl 3 o — 1~ 2 5
FRIRE i a] LB AR 2 — A7), 78 TaxonDNA 43
Ml R4k B o b s 2R R B9 500E . S 0EAH
b, DAL AR ) 2 A SR A0 ] A G R R
H0.0459, FhlEEALHR B R TR N B R Y 17
%, JF17E ABGD 1 TaxonDNA 23 F %1508 2 4~

. AT H, T DNA KB AR EEN D)
Hby DX 43 RT3 S A A B BLR B £

T 245 10 | R 24 M4 AR S 241E 1, Dimmick
200 % LR RLAR T8 A BEH Karnali ] v i HAT
BELRZRMW S, richardsonii 1 S. progastus [X.
Sy FF ok Wang 45U COT Al Cyt b S D oA i
5% 0 2406 f11 (Schizothorax davidi)FIH 22 S35 £
(Schizothorax dolichonema)[X 43 T3 , Fg: 24 2017
A Chen 250000 S A L] RS TT 2408 #4011 2K
FETERP A S AR RN R A, 818 o R AL
3T R R I R E B SR A Y 4 PR
)& S AL A/ T 0.25, FhiEAF7EZE R
(Nw>1), UHERE BRI 0 5)ES A E 4. 58
HE SR M, BRAE NS %02
0 2 AR = 5 155 I SC I (Nw>4) o I T i
APFERE: (D)IFEJE mEAETRR B A 4, XTE
i 2 rf e A7 AR N 2 o A KR R 2
AEET, R ATREAE BRI G, (2)— Mk
ARy 2 B B 5 S P S ) R AR . B EERT
FE LA ANE AR 4 AFh 82% MK JE T
LR 3 ASEAAEAY, Fh A AR R K AU o 5 B
Tl oA ) SN £ R a2 R S ) ER S
fIE R T A oA BT % ) T IR R B E S, X
e RN B RHE UL £ O S S 6
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o K

%28 %

100%

100%

-[99.99%

L98.79%
168.22%

{62.66%
[151.33%

t71.8%
60.37%

63.81%

lr)-O%

0,
83.31A>_[97.01%

100%
94.51%

100%

0.03

100%

Hap 13 _HC
Hap 17_HC
Hap 15 HC
Hap 16 _HC
Hap 14 HC
Hap 18 HC
Hap 5 TLM_KK HC
Hap_11_ KK
Hap 19 HC

Hap 6 TLM

Hap 7 _TLM KK _CC_HC

Hap 8 TIM

Hap 1_TLM KK CC_HC

Hap 2 TIM

Hap 3_TLM KK _CC_HC,

Hap 10 KK
Hap 12 KK
Hap 20 YL
Hap 21_YL
Hap 22 YS
Hap 23 CEC
Hap 25 CEC
Hap 4 TLM CEC
Hap 9 TLM_CEC

Hap 24 CEC

Gymnocypris eckloni
Lnciobarbns callensis
Luciobarbus sclateri

Luciobarbns guiraonis

K1 Bise o FhRE fiJm 12K BI REEK T W

TR BT N R SRR RS Ry B B AN [ ) e R P A 0 A 2 2R
O 1R SE O HRARE D ABGD Jr HE5R KO 2 M9 23 DA AR L D TaxonDNA 2021 4521

Fig. 1

BI phylogenetic trees of 6 species of Xinjiang Schizothorax

Gymnocypris przewalskii

1
a

2

The number at the node is the support rate of the node; the capital letters are distribution results of haplotypes in different

species or populations. Solid bar chart corresponding to number 1 shows ABGD grouping results.
The hollow histogram corresponding to number 2 shows TaxonDNA grouping results.
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BRI, B ORI EE S 4 MR
R R E e gtk B4 AA B kIFE,
P& R 2 0 DIOK AR B AORIPR e sh ol &, BRI
200 0 USRI TCH HESh Y 32, 98 11 240 £ L) i
BN T, R RN 0 RN s R £ LR AR 3 )
Fo YR RIE I s R, Fh N A )
IS [R) 7 1) & e iy v ) B, — A BULSE RS
FRIE P22 53, X MBS 22 7058 90%In, #ah
6 3 A A [ ) I Ao 27200 ey S0 o 22 ] — g A
FRIUH U K YA B R T R R A S £ 2
5L F Wy R 434k Iy BE ), B B RR] 32 B8 5 0 A
() 4 FhRLIE 0 R RE M AR B R L REEE, 3R
[F] — o Fofr ) AN [) ST Ao

B HLUR UG A2 R BT A 5 3 BRI 2
SO R . SRR RE M JRRAE A BISAE
22 8] 1Y) 35 A% R R 2 3k B R (] 1 352 4% o AL AR 2
RGERKERIE T ST WS, T R SRR
N 100%, FFALTF R G K H WA, ABGD i
TaxonDNA 73 #r SCHF ST Wyt 04k 8 3 (Fsr>
0.87), JEHFAL(Nn<0.07). Bk, HHERZE
LV N EERTIE S 2 NI e A o o WL VA O B
RYFIC S FERNRZ —, P AHEAL T
PRI L H R AT RE G S T BRI A 4R
B ] A 8 BRI AR 22 1R 9 3 45 41k
X2 AHERE AR S AR A, T RESE B X A
TH KT AR PR A, Fr A 8] i L B B T 2,
PRI B B 2558 . X 2 DMRHA R IE S H
PER e IE S R R 245 2R, X R al e
A& ) A B AE 1T W] 3 AE I RR B (Gym-
nocypris eckloni) ¥ ] #1 24 [ii 1 [6] (Schizopygop-
sis pylzovi)yBAFAEP,

5% 3 k:
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Relationship of Schizothorax Heckel in Tarim River basin based on
COI gene

HAYSA Ayelhan, ZHANG Renming, NIU Jiangong, HU Jiangwei, LIU Hong, ZHANG Yu,
TURSUN Tiliwaerdi, FENG Yonghui

Xinjiang Fishery Research Institute, Urumqi 830000, China

Abstract: Tarim River is the largest one of the inland rivers in China. The genus Schizothorax Heckel has the most
abundant and diverse fish in the subfamily of Schizothoracinae distributed in the Tarim River Basin and has a
great ecological value of researches. In this study, the phylogenetic relationships of 6 species of fish in genus
Schizothorax Heckel collected from Tarim River basin and Yili River basin were analyzed using the mitochondrial
COI gene sequences. A total of 25 haplotypes were detected from 419 individuals of samples. The genetic dis-
tances among Gunther population of S. biclolulphi collected from the Tarim River main tributary, S. eurystomus
(Kessler), S. barbatus McClelland, and S. irregularis Day were all less than 0.005, and no significant “barcode
gap” was formed. However, the genetic distances between the Qarqan River population of S. biclolulphi Gunther
and other species were accorded with the 2% threshold or the principle of ten times. Both of the ABGD and Taxon
DNA analysis identically showed that the Xinjiang Schizothorax Heckel were divided into four groups. Gunther
population of S. biclolulphi from Tarim River main tributary, S. eurystomus, S. barbatus and S. irregularis were
formed one group. S. pseudaksaiensis, S. argentatus, and S. biclolulphi population from Qargan River were formed
the other three groups, respectively. In the BI phylogenetic tree, the S. biclolulphi Qargan River population formed
an independent branch with a node support rate with 100%. However, S. biclolulphi population from Tarim River
main tributary, S. eurystomus, S. barbatus, and S. irregularis failed to form independent branches. The topology of
BI tree is consistent with the grouping results of ABGD and Taxon DNA. Interspecific hybridization may be exists
among S. biclolulphi population from Tarim River main tributary, S. eurystomus, S. barbatus, and S.irregularis, or
these species has not yet reach the interspecific differentiation degree. S. biclolulphi population from Tarim River
may have diverged into separate species. These results will provide a reference for analyze the genetic relationship
of fish in genus Schizothorax Heckel from Tarim River Basin.

Key words: Tarim River; Schizothorax; DNA barcode; genetic distance
Corresponding author: HAYSA Ayelhan. E-mail: hbahjan@126.com



