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Tab.1 Sampleinformation of morphological comparison between Schizothorax waltoni,
Schizothorax o’ connori and their natural hybrid in the Yarlung Zangbo River

FEA B number of individuals

Wy R REER — — MK fem (/g
species sampling site sampling date TS ZARLIA DNA body length body weight
morphological mitochondrial DNA

S 2 50
T"‘ﬁ’%*’@ﬁ . %H Sangri  2015.05 26 12(W1~W12) 27.53+4.02  274.48+91.54
Schizothorax waltoni

)
5 AU %M Sangri  2015.05 26 12(01~012) 30.0943.86  396.06+134.79
Schizothorax o’connori
Z4AZF hybrid species 3 H Sangri 2015.05 15 15(WO1~WO15) 28.631+4.96 310.56+175.82
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HFIREFAE LB S . TN E S50 ks

WE Rl AR R IR R A T ) B, gt
A3 A8 FH Excel 2007, SPSS19.0 254k 4
1.3 ZHifk DNA COl EREFFI o

2416 f1 5 DNA ) UNIQ-10 #:2 DNA #ili$#
WA G, ZRRifK DNA () COLEE K31 514l
FishF1: 5“TCAACCAACCACAAAGACATTGGCAC-
3" fl FishR1: 5'-TAGACTTCTGGGTGGCCAA-

AGAATCA-3' B4 PCR WK £ 10xbuffer 5 pL,
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Fig. 1 Schizothorax waltoni, Schizothorax o’connori and their hybrid in the Yarlung Zangbo River
A. Schizothorax waltoni; B. hybrid of Schizothorax waltoni and Schizothorax o’connori ; C. Schizothorax o’connori.
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Tab.2 Morphological comparison of heads between Schizothorax waltoni, S. o’ connori
and hybrid of both in the Yarlung Zangbo River

FEAIE fr g o St R £ FeAFp
head features Schizothorax waltoni Schizothorax 0’connori hybrid species
W snout R sharp B4l blunt R slightly sharp
1% mouth I B5IE horseshoe shaped R EHIE straight JIUE curved
FH jaw CIE S DiE &R AR TR HIESi P&l

slightly cuticle soft of the front edge

A B, AP IE R

skin pleats, hypertrophy of left and
right two leaves

TI§ lower lip

cuticle sharp of the front edge

JCEZ#8 no skin pleats

slightly cuticle sharp of the front edge

A BLRE, oA W R
skin pleats, slightly hypertrophy of left
and right two leaves

Bk MRS 2 T AFEMR AR Iy IR IR J7, #IERS% beyond
bear\d leneth of i beyond underneath of the posterior no beyond underneath of the middle underneath of the middle of the eye and
g p edge of the eye of the eye close to the posterior margin of the eye

WK, BAKIFmMIRE% T, S
g Wy R El, DR RS EY, U RSB
Fl, TIETCERE, B A IRIR R T BE
MBSk, 55 AR AT, VR,
HACAYOE, TRGDZEBA, T 8™ 5 85 g
K, WG, kIR b ) R oy dEia IR S 2% . 5t
RN 2% A8 Fofr () Sk S 25 R A1 i T 47 1% 4 1 £ FD S 14
240 a2z 0], FFBA X5 TR 2R R S 1
JEt, H 15 BME(WO1~WO15) )k 3 Bk E

— 2, B HEA SR R AR AR, A A A
RS, RIMANERIE S HIT, 33k 284K al 51y
L RN £ 1 A7 SR 1 ) BE AL 2 S Ak TR
TEEZRY A LR, PIpR R, Rk 2R
£ e L BE AR 2 52 B0 22 S 2 BRI Sk B R
b, XA R £ R P SR AT AR A X ]
IR, W A S B L B AL A T A AR B — — X T
IINT (35 3)o PR RN fh 5 S 16 SRR A7 A 5 2
5, HH e RARIE . SRR SR /MR AR
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Tab.3 Measurements comparison of head between Schizothorax waltoni, Schizothorax o’connori
and their hybrid in the Yarlung Zangbo River

WU/ D3/ T

o 1o a2 N S e kA /HR A] B /IR AR
) head length length of rostral length of max- mouth width/
. head length/  head length/  head length/ . - . .
species . /interorbital barbel/eye illary barbel/ mandibular
head depth head width snout length . . .
width diameter eye diameter length

2 7 21 i
HIGEAR A Schizothorax 49 o3 198232 230-2.62  3.10-5.03  0.83-1.22 1.16-1.83  0.74-1.03
waltoni (n=26)

EL 1 31 :
WAL Schizothorax 59 1 55 143 165 264325 237282 034-054  041-066  2.15-2.79
o'connori (N=26)
FuRs
*Xﬁ . 1.36-1.70 1.60-1.99 2.61-3.48 2.71-3.59 0.62-0.98 0.87-1.20 1.18-1.63
hybrid species (n=15)
WOl 1.36 1.60 3.38 2.76 0.80 0.91 1.39
wO02 1.59 1.82 2.79 3.48 0.73 1.04 1.54
WO3 1.62 1.80 3.48 3.69 0.62 0.93 1.63
W04 1.48 1.94 2.87 3.40 0.63 0.94 1.35
WO5 1.54 1.94 3.30 3.28 0.72 0.87 1.58
WO6 1.46 1.75 2.83 2.71 0.75 0.95 1.18
wo7 1.56 1.75 2.61 2.81 0.98 1.20 1.26
WO8 1.54 1.72 2.79 3.05 0.96 0.96 1.30
w09 1.56 1.76 2.86 3.03 0.82 1.01 1.60
wO10 1.62 1.85 2.59 3.08 0.79 1.14 1.37
WO11 1.61 1.74 2.93 3.14 0.94 1.01 1.31
WO12 1.61 1.83 2.85 3.06 0.83 0.94 1.63
WO13 1.70 1.99 2.92 3.21 0.82 1.09 1.18
wO14 1.60 1.69 2.50 2.81 0.69 1.06 1.61
WO15 1.57 1.86 2.69 3.03 0.74 0.99 1.51
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AMEREEN B BEA)R I H) 505 2 0E e iReh, B
WO7 Fl WO8 #5 H = 5 i 4, FoA AR fig
5 5 S8 0 ) A RS S AR AL RITE BEADL 52
FhEER 26 k7 14 DNA CO1 LA, BEA R A My

SR A0 ) AN A (4 AY), SUA AT Dy S 14 SRR 2o
AR, H& T 50k 20 i A 2 2

N3 I
T & TR 2408 ng A
w03
—— WO7
06
05
WO4
WO12
——O010
011
WO15
—02
—— 08
03
W09 G RUE ) Schizothorax o’ connori
42 WO13
—— WO8
01
w02
62 012
09
L— 04
| 6407
W06
wo14
%?1 E 34 4 Schizothorax macropogon
WOl11
W10
WO10
W4
W6
90 %%)1 PIFERNE M Schizothoraxwaltoni
W12
W3
W5
WO05
W1
— W7
0.001 w8

Bl 2 JETLR1K DNA CO 1 FFIME NI B
T AL B ELF R 1000 IR bootstrap i 1 B B
Fig. 2 A neighbor-joining tree of the genus Schizothorax in
resulted from mitochondrial DNA COI sequence
Numbers at nodes are confidence degree in
bootstrap analysis (1000 replicates).

HF COI #: A F 5 AY Kimura 2-parameter 5t
RIE B N 4 R, BERIZRACF M) A BHA S R4
MR AR B A, RN ECh 0, B HEAYS
Pr B 240 0 1 AL BE B s, SR AN 0.000~
0.003, TILE» 2L £, Stk 2L f0 0 F TR £

FT 4 ETFZkifk DNA COI FFIH Kimura 2-parameter &5 FE 5
Tab. 4 Kimura 2-parameter distance on mitochondrial DNA COI sequences

Y)Fh species 1 2 3 4
1 $uR#%LE 1 Schizothorax waltoni 0
2 SFi5%E 1 Schizothorax o'connori 0.011-0.013 0.000-0.003
3 2432 Fh A hybrid species A 0 0.011-0.013 0
4 2425 fif B hybrid species B 0.011-0.013 0.000-0.003 0.011-0.013 0.000-0.003
5 F %4 i Schizothorax macropogon 0.014 0.008-0.011 0.014 0.008-0.011
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Morphological and COI gene bar code analyses of Schizothorax waltoni,
S. o’connori and their natural hybridsin the Yarlung Zangbo River

MA Bo', LI Lei', WANG Jilong', GONG Junhua®, ZHANG Chi*, JI Feng', LI Baohai’

1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China;
2. Tibet Academy of Agriculture and Animal Husbandry Sciences, Lhasa 850000, China

Abstract: In May 2015, a fish species and fishery resources survey was carried out in the middle reaches of the
Yarlung Zangbo River in Tibet, and one species suspected to be the natural hybrid of Schizothorax waltoni and S.
o’connori was found in the waters of Sangri and Langxian. Morphological analyses showed that the morphological
characteristics of the head, including snout, mouth, jaw, and beard length, were in the middle form and distinct
from S. waltoni and S. 0’connori. The head shape of the individuals in the population was stable and consistent, all
with typical intermediate characteristics, and there was no significant difference between individuals. Barcode
analysis based on the mitochondrial CO I gene showed that 4 of the 15 samples from the hybrid population were
homologous with S. waltoni, the 11 others were homologous with S. 0’connori, and the genetic relationship was
close to each other. This suggested that individuals with the genotype of S. waltoni and S. o’connori were both
present in the suspected hybrid population. In the present study, the results showed that S. waltoni and S. 0’connori
could hybridize in natural waters to produce offspring. However, the hybrids produced by S. 0’connori as the ma-
ternal parent were dominant in the population, and it was considered that specific environmental factors in the
waters of Sangri could enhance spontaneous inter-species hybridization between Swaltoni and S. 0’connori.

Key words: Schizothorax waltoni; S. o’connori; natural hybrid; morphological; COI gene barcode; Yarlung
Zangbo River
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