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1.3.1 FL[RZH DNA $2H{

DNAFEHCR B - S5 P2 HARE T D80 #lE2 D0E D25 TS AR 7T DNARREUE ; B
B TERIEY: &5 - 5K AR 824 1 3 mol/LATEERSEN —20 CI/K AR  AKFL3E70% % 2,
W s WK
1.3.2 PCRyIHENA

FH TPCR¥ B 28k A Cyt bERIYS 913 EF & GIuF_cytb AACCACCGTTGTATTCAACTA-
CAA ThrR_cytb: ACCTCCGATCTTCGGATTACAAGACCG.PCR [ZRifAZ ) 30 “L: Mix i 15 “L,FfZ
5. L EREABNR <L, KEXZE/KIL “L.PCRENZE(:/94 CAZPES min 94 CA%{4:30 5,55 C
JROK30 5,72 CHEH0 s, HAEFF30ZK 72 CHEfHI0 min, CHrR{FE. HTPCRY M {ACO AR5 [
Y FEFIE L-Tri-f CATCCTACCTGTGGCAATCAC, L-Tri-r TGGGCTCAGACAATAAATCCT.PCR £
NIAA Z2 30 “L MixPf15 “L,IE 5 [#)£51.5 “L,ERAHMENRL “L, KEINZE/KIL “L.PCRENZ&FH
94 CAFPES min 94 CZEM:30 5,54 CIEK30 5,72 CHE{HI min, HfEFF302K 72 CZE(HI0 min,4 Cf
17 . X PCR= TR A E A& 5 208 22 N R — W e AR MR A BT X =) .

1. ARG

JH Lasergene &k {4=41, 5 Seqman[S]ER 4= XHIll > 45 5 R AV B SO A g T2H 258 20 858 sl S B e H 1 N C-
Bl https //blast. ncbi.nim.nih.gov/Blast.cgi LT TBLAST 734 WIAY 1Y 7 BEE &0 HIVER 777
BINE TS ERYCyt bFPFI (21 FICOIFY] (F22 Al Bioedit [N {45246 A ki Cyt bF1COI
P SR N EASE R 53 BIH TEEN 38 AEMEGAT .07 (A T 47 T R i &2 B A A
BIRFKimuraiZ: K2P 1 000X EE ity HANLSE I BOINEE . M ARF L BFW BN —ZHIFF19) 7
H—H o3 BT R AN A BLRE RS TN R S [[lfY 5= %

=l RHFEH B AHICYt bERFRER

Tab.l Information of specimen based on Cyt b gene in this study

LI Hal NCBIZ St s BERIR
HELHEREUH Triplophysa robusta - B10143,B10144,B10145,810146,B10147,B810148, ST R AT
B10149,B10150,B810151,B10152,B10153
A= 5k TripOphysa robusta C2  KX373850 Unpublished
Al 1k Triplophysa stenura Cc3 KJ650349,KJ650347 Unpublished
WG (S 5§k Triplophysa stoliczkae c4 DQ105249 it [8]
JHPEE @k Triplophysa xiangxensis C5  JN696407 Unpublished
DG =75k Triplophysa bleekeri c6 FJ406591FJ406587 Unpublished
LS = Efk Triplophysa siluroides Cc7 EF212443.KX373842 Unpublished
I E E#k Triplophysa leptosoma c8 KX213653 .KX373839 Unpublished
HEpF = E ik Triplophysa strauchii c9 KX373853.KX373854 Unpublished
PSR 1 5§k Triplophysa hsutschouensis C10  KX373852 Unpublished
% B 7§k Triplophysa polyfasciata Cll  KX373848 Unpublished
JR77 1 5k Triplophysa orientals Cl2  KX373846 Unpublished
DQ105251 SCHk [8]
LRI S JE $fk Triplophysa pseudostenura Cl3  KX373844 Unpublished
= &k Triplophysa pappenheimi Cl4  KX373843 Unpublished
KB &5k Triplophysa tenuis C15 KX373841 Unpublished
TR 5§k Triplophysa sdeoptea C16  KX373840.KX289612 Unpublished
HEE FE K Triplophysa wuwinsis Cl7  KX373838 Unpublished
H/RFEME K Triplophysa yarkandensis  CI8  KX373836 Unpublished

I 2€ = 5k Triplophysa stewarti Cc19 DQ105248 SCHk [8]
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LU= s A1 NCBIE T 5 8iitmdm s e RIR
RepfhT.p.GT2016 C20 KX289613,KX289613 Unpublished
DI=E S EEk Triplophysa zfienfengensis C21  MK610360,MK610359 Unpublished
£ 5 #ik Triplophysa nasobarbatula C22  MK610357 Unpublished
{rHH S5k Triplophysa baotianensis C23  MK610353 Unpublished
£ g &5 ik Triplophysa jiarongensis C24 KU987437 Unpublished
KECHE K Triplophysa dalaica C25  KT213590 ekl
ffE/b#fk Botia udomritthiruji c26 NC_031601 Unpublished

Foo AR HRCOIERMLEE

Tab.2 Information of specimen based on COI gene in this study

LU H5I NCBI B35t idm S BlERIR
AHCH: = 5k Triplophysa robusta T1 C10143,C10144,C10145,C10146,C10147,C10148, JHFAMRINAHERTEEK R
C10149,C10150,C10151,C10152,C10153
A= 5 Triplophysa robusta T2  MK250411,MK250406 Unpublished
PSS JH I Triplophysa siluroidss T3  MK250391 Unpublished,
KU558066 SR [10]
PHE E FE§k Triplophysa xichangensis T4 MF123392.MF123393 Unpublished
T E FEf Triplophysa sdroptra T5  KU558069,KU558068 SR [10]
HITEC = 5 8k Triplophysa stoliczkai T6 MF123388,MF123376 Unpublished
FELE [ ik Triplophysa breVcauda T7  MF123338 Unpublished
KU557958 SR [10]
ZHEE M JEEk Triplophysa stenura T8  KM611463 SR [11]
KU558097 SCHER [10]
25T 15 5 # Triplophysa nujiangensa T9  KM611449 Sk [11]
KU558013 SCHER [10]
WEEG =k Triplophysa yaopeizhii T10 KU558127,KU558126 SCHER [10]
B E FE K Triplophysa wuwinsis T11  KUS558125 SCHER [10]
P E K Triplophysa tibetana T12 KUS558124 SR [10]
SEPESFEHK Triplophysa strauchii T13  KU558123,KU558122 SR [10]
Iz g Triplophysa stewarti T14 KUS558108 SR [10]
JEAREA e B ERk Triplophysa pseudostenura T15 KU558047,KU558045 SCHER [10]
2Bt E 5§k Triplophysa polyfasciata T16 KU558040,KU558038 SR [10]
JRJT 185k Triplophysa orientals T17 KUS558023,KU558019 SR [10]
4k 5 5 $Fk Triplophysa moquensis T18 KU558005,KU558004 SCHER [10]
/NIR S #fk Triplophysa microps T19 KUS557986 SR [10]
JE/REHES L Triplophysa markhneni T20 KU557985,KU557983 SR [10]
HEEFEH Triplophysa Uxanensis T21 KU557981,KU557979 SR [10]
SR Rk Triplophysa hsutschouensis T22 KU557975,KU557965 SRk [10]
HEE [ Triplophysa dorsalis T23 KU557973,KU557972 Sk [10]
AHF @5 Triplophysa dagiaoensis T24 KU557971,KU557970 SR [10]
IKHUH S E Triplophysa. dalaica. T25 MK250395,MK250408,MK250412 Unpublished
KU557967 SCHER [10]
RO &k Triplophysa cilondrostoma T26 KUS557963,KU557964 SCHER [10]
U1 G5 588k Triplophysa bleekeri T27 KU557921,KU557911 SR [10]
HiIfiEE [ #k Triplophysa anterodorsai T28 KU557897,KU557896 SCHER [10]
] L =5 [ 8Fk Triplophysa aliensis T29 KU557895,KU557894 SRk [10]
FENNE S Triplophysa selaefer T30 MK250413,MK250390 Unpublished

hideyb3fk Botia udomritthiruji T31 NC_031601 Unpublished
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2.1 RFER
LA SFES (FEZEHGE)  FRHICREAEE (R K RS HY6.2~8.44% LK HY4.2~5.0
& NRANEKHI4.4~6.318% LK IWIKAYL.9~2.44% YHRTEEAY6.3~8.3 18 IR A BE VIR EAY 1.6~ 2.7 {%
AR NEBINEI2 . ~2.64% . BRI LS.
23 ANSEEOESFEEE
Tab.3 Morphological measurement data of Triplophysa robusta mm

Eras TL BL BD/BL BW/BL HL/BL DL PFL PVL AL PV PA  SNL/HL OD/HL IW/HL
10143 100.3 82.2 0.3 0.1 0.3 7.6 1648  13.0 6.9 1743  14.4 0.47 0.5 0.0

10144 88.3 74.2 0.3 0.2 0.2 8.1 13.9 11.0 5.7 13.6 11.4 0.47 0.3 0.3
10145 86.4 70.5 0.3 0.0 0.4 8.0 14.8 11.0 5.49 11.0 12.7 0.44 0.5 0.9
10146 80.6 67.6 0.2 0.0 0.3 8.8 12.9 11.1 4.2 14.7 14.45 0.45 0.3 0.0

10147 109.6 96.8 0.6 0.4 0.0 11.48 14.9 12.0 7.46 20.5 20.9 0.2 0.2 0.2
10148 92.0 79.3 0.5 0.4 0.1 9.46 12.41 10.7 7.5 17.6 15.4 0.47 0.2 0.8
10149 94.47 79.5 0.6 0.1 0.2 11.6 12.6 11.2 51 17.2 13.5 0.44 0.5 0.4
10150 79.5 66.0 0.6 0.1 0.1 8.1 10.4 8.6 3.5 16.6 11.2 0.47 0.6 0.6
10151 95.46 80.8 0.5 0.9 0.0 12.2 14.4 12.6 7.0 17.6 15.8 0.45 0.5 0.5
10152 93.3 78.1 0.6 0.1 0.3 11.2 12.4 11.3 4.8 17.2 11.6 0.42 0.4 0.6
10153 101.6 81.2 0.6 0.1 0.1 12.1 13.46 11.6 4.6 17.6 11.8 0.43 0.4 0.7
SEEgE 93.1 78.8 0.5 0.1 0.2 10.0 13.40 11.4 51 16.9 14.0 0.46 0.4 0.8
79.25~ 66.7~ 012~ 0.9~ O.~ 736~ 104~ 8.6~ 375~ 119~ 112~ 042~ 012~ 0.4~

109.6 96.8 0.6 0.4 0.4 12.2 16.48 13. 7.46 20.5 20.9 0.2 0.5 0.3
frfE7 8.4 7.8 0.1 0.2 0.1 1.9 1.8 1.08 1.3 2.9 2.2 0.3 0.1 0.3

BAARZERC R AT BT B 2 A S W =) B2 8 5 =0 ey FEAPIAE R AA Y B/ N TR =y . SRR
R KRR TkE - IREFEFTEH K TIREAR - O M BP0 BEOCE A RGE - TR L& - J
R AN AR R AL 2 T U AR U O AIER S & 2 [RIRY R T« 85 2RAE, RAEMIZR I TR REARAA RE WL E 4 &
TRAHIER B e NI ESE - llZk5e .

FE B8 RS HEE SR T r B B AR AEE A
FE AT DB S Z AR AR AL
(HEFELIHE T 1.5~ 2 RE) Bl fa

SN A PAIHEE R HRASHE AL (@) CUEEEH: (D) LA,
2. 20 FEMFERSTHRAEFER TR SR S S R T

ARSI E T PCRY B H 35 U =5 Fig. 1 The main diagnostic morphological characteristics of Triplophysa robusta
JFEfkCyt bfF511112% . i 5SNCBIEHEZE YT 4 FiCyt bREAFFIELNTEIR1FL 112 bpiy—EF5 H
HrE & ORSFALASS514-1 25 BALE370-1, T,C A, Gl E EL 7557177 24.9% ,16.5% ,31.2% ,27.3%, M
WAL ZH R ESRE A+ T(56.1%)HYEE RS T-C + G(43.8%)HILL G . i i ST A i INI 22 G4 B ff m]
DB AR5 PS5 S8R 22 T R = R R sp i o — 32 (B2) i) 2 ek B 45 R P 5 3 747
2H AT RLE e 2H N B A RIS 2 RE 5 A BIL ARS8 BT3RS0 51| S 50 122 Hh R s R bk A (e iR A2 BE B/ N T
0.02, Hosp £ 20 7 (Al B PR 1 W24

RIS T PCRY Y HARASHH A S R A CON P71 1155 it 5 NCBIEHE ZE YT A h COLE R P
FILENT 315624 bpiy—E75 ] H B S {RFAL 54581 [ £9(S B 51901 T,C, A, GHlE L5
51174730.1 %,27.0%,24.4%, 18.5 %, MIHEL L B oK B A+T(54.5%) LB S T C+G(45.5%) 1L . i#
W ST G EEIINI R G0 B I 0] DUE B AR SLEG AT 504 751 5 £ 2 v BREH: & R ok s e 5 oy — 52
3) Wi RSk B RN YT A R E R 20 N R A (R R R S A B ARSI BT SRS 0 75 S5
JEE v D REL T = SR bk o ] 382 2 PR/ N 70,02, Ho s 25 4H 7 [R]85 B B 55 1 L 5%6.
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97j KX373840. 1 Triplophysa scleroptera
100 Kx289612. 1 Triplophysa scleroptera
KX373844. 1 Triplophysa pseudostenura  fLURE ] = [ 5k
----KX373846. 1 Triplophysa orientalis o
——DQ105251. 1 Triplophysa orientalis RT3 IR
————— KX373841. 1 Triplophysa tenuis K- 5= [F$
—KX373854. 1 Triplophysa strauchii
57 ——KX373853. 1 Triplophysa strauchii
———————————— KX373838. 1 Triplophysa wuweiensis izl = 5 #k
-KT213590. 1:1438115521 Triplophysa dalaica & B JF

rkKX289614. 1 Triplophsa sp. N
100-- KX289613. 1 Triplophsa sp.  ZR1#H#

BRI s Tk

50
SR

73

93 100 r KJ650349. 1 Triplophysa stenura N
100 KJ650347. 1 Triplophysa stenura AR K
................. DQ105248. 1 Triplophysa steward ]2 & 5
KX213653. 1 Triplophysa leptosoma
%0 100 I- KX373839. 1 Triplophysa leptosoma  H&JF =i Rk
.............. DQ105249. 1 Triplophysa stoliczkae 7% & 5
m 82 KX373848. 1 Triplophysa polyfasciata 245 i [k
94 7406591. 1 Triplophysa bleekeri .
100 | FJ406587. 1 Triplophysa bleekeri WG/

91 r EF212443. 1 Triplophysa siluroides o
1°°1KX373842. 1 Triplophysa siluroides P
-KX373843. 1 Triplophysa pappenheimi ;1] &5 5 $t
w KX373852. 1 Triplophysa hsutschouensis 7 5 = R £k
—KX373850. 1 Triplophysa robusta fH:H- = 5§k
100 52 B10143
62 B10150
83 100 B10148
B10144
97 B10145
B10146 HECH: S B S — AT e
54 B10147
B10149
B10151
B10152
B10153
100 JN696407. 1 Triplophysa xiangxiensis /4 & = 5§k
——————— MK610357. 1 Triplophysa nasobarbatula &% =[5 §t
1T — MK®610353. 1 Triplophysa baotianensis {7 & 5k
100 r MK610360. 1 Triplophysa zhenfengensis
100 | MK610359. 1 Triplophysa zhenfengensis D1/ & Sk
KU987437. 1 Triplophysajiarongensis {425 =&
——————————— KX373836. 1 Triplophysa yarkandensis /X5 = #t
NC031601. 1 Botia udomritthiruji ~ H4Eb 4
,0. 020 |

A 2T LRk A Cyt ISRl S [ f 25 40274 (neighbor-joining method, NJ) 240k B 4% 4
Fig. 2 Triplophysa phylogenetic relationship based on mitochondrial Cyt b gene by neighbor-joining method
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Fig. 3 Triplophysa phylogenetic relationship based on mitochondrial COlI gene by neighbor-joining method
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A new record species of fish in Henan Province------ Triplophysa robusta

Zhou Chuanjang! ,Liu Ruyao! ,Hu Bol , Tang Yongtao! , Ma Wenwen! , Yang Changxing! ,
Zhao Wenwu?, Li Binshun3 ,Meng Xiaolin! ,Nie Guoxing!

(.College of Fisheries. Henan Normial University. Xinxiang 453007 , China 2. Aquatic Technology Extension
Service Center of Anyang city,Anyang 455000, China; 3.linzhou City Aquatic Station. Linzhou 456550, China)

Abstract. In October 2015,the Henan Fish Resources Investigation Team collected 11 fish of the genus Triplophysa in
Linzhou County, Anyang City.J'hc combination of morphological analysis and molecular systematics was used to determine that
the genus Triplophysa was a new record species in Henan Povince-Triplophysa robusta.Specimens were kept in the fish spec-
imen room of the fisheries college of Hcnan Normal University. In this paper, the main morphological characteristics»distribu-
tion range, habitat situation and resource status of the fish were preliminarily analyzed»and Suggestions for resource protection

were put forward.

Keywords Triplophysa; new record species; Triplophysa robusta ; Henan Province
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