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F1 8 FRAARTR 3% 10 Vo H IR 5 Y0 A [0 9 ] S 3 2 A 7 00 0 /s 60 5 . P 0 2 s A T I 91 25 800l
S P & BuY
1.2 EEZMNE

XF 8 B [ R AR AR 4 ) L K FR R LA TR (Body weight . BHD L FRE E 4 0.01 mm A9 #7550 i Ui
Fr R4 4= K (Total length, TL) , f& 1 (Body length, BL) , I & 3 oK v & B € 2L 2 /5 (Length between
the pectoral and ventral fin,PV) , I8 & 5 FI AT A9 B (Length between the Pelvic and anus,PA), 3k K
(Head length, HL) . 4& %% (body width,BW) ,#J & (Snout length, SNL) , R 2 (Orbit diameter, OD) , iR [&] fE
(Interorbital width,IW) ,{& & (Body depth,BD), i { (Caudal peduncle length,CPL) , B4 & (Caudal pe-
duncle depth,CPD) , ¥ #E 1} (dorsal fin length, DL), I #€ | (Pectora {in length, PFL) i§ #& K (Pelvic fin
length, PVL) , &K (Anal fin length, AL) (Z % (v [H 30 ¥ & i 2. 6192 B ) o fa 250 8 Motk R B 0
W) 4 17 WU A48 b5 00 R HR AL COPTEC) 43 B X5 FEAS (175 8 T8 68 , I B8 | I 68 68 25 B0 AT 14
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20 DNA M2 HBCR H - 05 $ 0k, RPN 88T A 2Um A 400 pL DNA $2HU#[1 mol « L™'fY
Tris-HC1,0.5 mol « L™ ') EDTA,5 %1 (g/V)SDS]Hl 4 pL ({5 F M K(20 mg » mL "), ZJF i T 56 ‘CHa
MK IEA 6~8 h, BIE] BT s ZHLUH S 2 R @B AR INA 400 L 160 F0-F- 17 B3 ¥ U . 78 53 B{BR
AIEHE 10 min, & E T EHE L 10 min(10 000 r » min DB EIERE BB oS T ELIALE; i
WH A 400 pL BT 5E0EE (24 = D W T4 SiHENR A )5 # & 10 min 5, &0 10 min(10 000 r »
min~ D), WH FE WS EE A BTN 40 pL BERREA (3 mol « L™ DIEW . 78IRS A 800 pL
—20 CLRAFI 100 % S WA, #E 10 min 5, .0 5 min(10 000 r * min ') 7 2% LIE B RBU 480 70 %
Y MR IR VE VRO, SR TS A 50 L XUZE /K B . 230 F 1 00 SRRl B J0e v Dk 5 5 Ah o OB BEETH AR
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Tab.1 Information of specimen in this study
Wy b 24 Bk NCBI % 3¢5 B3R i 4 5 R4 e R
W20,W22-W24,
b Le fua costata AT

SARIALEK Le fua nikkonis
P CALEK Lefua pleskei
BEALEK Le fua echigonia

INEFLIE B Oreonectes dagikongensis
S-S U B Oreonectes platycephalus

ST /NS85 Micronemacheilus pulcher
BT fof D 258k Homatula wujiangensis
TSR 8]k Schistura fasciolata

W EREB Schistura balteata

5 W SRk Triplophysa dalaica

itk Barbatula toni
HRARTES Cobitis sinensis

B2 W Ve Misgurnus nikolskyi
Pk Misgurnus anguillicaudatus
L3k Acantopsis choirorhynchos
WALt Gyrinocheilus aymonieri

L Le fua costata
L Le fua costata

403668-403669
AP011300
KX039655
AB054126
NC_039131
NC_031579
AP011296
JN177215
JN177214
JN177216
JN177233
NC_008679
KU557969
NC_008670
JN177238
NC_008678
JN177217
JN177219
NC_008672
EU670788
KT943751

Miya et al.2015M18]
Freyhof et al.2016019
Saitoh et al.200320]
Unpublished
Unpublished
Unpublished
Liu et al.201221
Liu et al.2012021
Liu et al.2012(21
Liu et al.2012/21
Saitoh et al.200622)
Li et al.20170%3)
Saitoh et al.2006L%%]
Liu et al.2012021]
Saitoh et al.200622]
Liu et al.2012021
Liu et al.2012021
Saitoh et al.2006L%%]
Unpublished
Unpublished

22 STFENERFSTFREFER

A S0 B GE o
PCR "3 4L 3545
ik 28 ki 1k COI
A6 &, 5
NCBI 2 g v F
L % Fp COI 2
X 1 HE X A
1 — O K Ry
643 bp, H i 24
5 B AL AL 444 A4,
P57 7 561 4,
T,C.A,G &850
H 31.0%. 26.8% .
23.9%.18.3% . M
B B2 R E L A+
TGLIYO R
FCH+G U5.1%)
1 L 3¢ B b ik
COT F PR i i 4 1

B AL B A S AR AE

The main diagnostic morphological characteristics of Lefua costata

Fig. 1

A IR (Lateral view) ;
B. & (Dorsal view);
C. ¥ (Abdomen view);
D. HJE45H (Mouth char—

acters).
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AT B BA AT B8 O 1) M 3% 45 5 HAB BE AL 82K 1) COT BT FE 45 A0 — BTSN B il ok
o S B0 2 W] R 22 R A Sl ) 0 R I 38 A B SR A 0,02 BRE AR 26 4% 5 A AR Al A N A 25
AR S5 B ARAT B 8 - R0 12 R T R0 b SRS Dy B ) — 52, R SRR RO 100 06 B9 LR JEHE (L
P 2) AR NJ B &5 2R T LA IR 4 4 R 232 AT 4[] of A A 189 3R 7 — S ELAH N GBS B /N T 0,02, H Al AN [+]
Yy o 2 ] 382 % E B 14 T 0.02 4 45 5 T8 25 27 008 25 2R AT il DA SR AR AR A Sy LB

R2 AHMEEFHE (R mm 5 g)

Tab.2 Morphological measurement data of Lefua costata (unit:mm or g)

BH TL BL PV PA HL BW SNL OD w BD CPL  CPD DL PFL PVL AL

1 1.47  60.58 53.40  9.32 6.56  11.08  5.91 3.96 1.77 4.88 6.51 8.86 4.87 7.90 6.98 5.24 6.56
2 0.99  52.40 45.11  8.76 6.87 9.46 5.53 3.43 1.61 4.01 5.65 7.47 3.69 7.41  6.79 4.98 5.52
3 1.14  63.00 53.94  9.95 8.44  11.07  5.54 4.26 1.67 4.30 5.26 7.03 3.29 8.36 7.73 5.36 6.84
4 1.59  67.38 58.01 11.42 9.14 11.19 6.14 4.40 2.02 5.03 5.81 8.65 4.25 8.20 6.67 5.11 7.07
5 0.72  51.87 43.58 7.24 5.85  10.05  5.21 3.75 1.67 4.02 4.29 7.10 3.25 7.27  6.65 4.33 5.08
6 0.64  46.06 39.55  6.99 5.58 9.17 4.48 2.65 1.55 4.06 4.28 6.67 3.20 5.58 5.38 4.17 4.60
7 1.89  66.38 55.94 11.98 8.26 11.76  4.84 3.82 1.77 4.96 8.48 9.75 4.66 7.62 5.59 6.52 6.39

8 3.20  73.59 59.78 12.84 9.19 11.88  6.33 3.81 2.63 6.58 10.37  9.20 5.25 8.69  8.91 5.47 5.94
F¥ 146+ 60.16+ 51.16+ 9.08+ 7.49+ 10.71+ 550+ 3.76F 1.84+ 4.73F 6.33F 8.09F 4.06F 7.63+t 6.84+ 5.15+ 6.00+

i 0.77 8.71 6.94 2.01 1.36 0.96 0.59 0.51 0.33 0.81 1.98 1.08 0.76 0.90 1.05 0.68 0.82

R H BH, 2K TL.AK BL.ARE BD. A TE BW. kK HL. WK SNL. g g 3 A i 55 R 6§ 358 5 PV IRAE ODL IR A1 BE 1W,
FEMiK CPL, B#im CPD, ¥ DL, g K PFL, 65K PVL, B 65 AL, IE 68 5 B AT T B (PA).

3 W i

3.1 SAEEALHE AR

LR (Le fua) BZEH I 4 FhE B, 4 5240 T B AR G ARILHK (Lefua nikkonis) FIE b Bk
(Lefua echigonia) &% Wi L KALHK (Le fua pleskei) FAy A R ) 1Z AWK (Le fua costata) .3l i3 5 3CHk
10 AR 1 AH SCHE 25 22 FRAE A 38 LU X, AS Ui e 48 R 2 B Y L ik £ 28 A8 AR I 5 OB A W) & 456 R K & bt
GE AW FEREAR B IR O — 3 N I s AL B B/ T 0,02, 5 H AT E R = Fh Jb SO 19 £ 28 09 35 4% Bl B 2
b7 0.02 By a5 R B A L 45 5 T SRR WA IR R AR AR S AL .
32 MBS FEEERER
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I 24> Mo 7 10 3835 SR £ 28 G T A 7 T [ RG2S Kl R BE R s B AR AT T b e s
SO I AT PN SR AR CIH AR BTV L 7 G S VT L35 PR DA B e YK 28 1 24 B0 AL PV O A
TRV 5 958 BLYL A KR BL ) S AR 3% - K 92 DT B A T i 4 £ 2 B R A A T AR ek A v 7 2 A b X Y
KA B BT AU SR AR R 5K A R HE— 25 R FEAS WA A g e v AT 23 ) A THE AT K B B TR K R
R BLZ A, Ul B Z TR R AT — S B 23 A AR R R 2 B R A i AR v R B L 2% 0 W AR T A K ST TR L I AR
Xof AR A K DI HL DA I K A — i B B K R R T A BRSO B AR KR — AR
3.3 deE A FIERIR R AR

TEX ] R 48 F R BE IR A v TE AN TR K R Y 22 SR e AU B0 1 Ak, HB B 1 /N A T AE 18 A BA 5
Xof S L% 1 14 DX 3 P A B0 F B LA B R O F A BN B R AT 1) o 1 A I, B 3R R B T I 7 A ) R O 1Y

5 v DR S5 B RE S I VAR DG SO IE B, T LA A S PR bk B B — JROER O AT TR S 2
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Fig. 2 Cobitidae phylogenetic relationship based on mitochondrial COI gene by neighbor-joining method
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Analysis of new fish record of lefua costata in Henan province based on
morphological and molecular systematic data

Nie Guoxing, Wang Xi,Zhou Chuanjiang, Meng Xiaolin,Zhangjianxin

(College of Fisheries; Engineering Technology Research Center of Henan Province for Aquatic Animal Cultivation; Key Laboratory of

Protection and Development Utilization of Aquatic Biological Resources, Henan Normal University. Xinxiang 453007, China)

Abstract: In October 2017, total of 14 Cypriniformes fishes were collected when an investigation on fish resources in
Linzhou of Anyang city, Huixian of Xixiang city and Ruzhou of Pingdingshan city. The specimens were identified as Le fua
costata by using integrated application of traditional morphological data and molecular systematic method, as new fish records
in Henan province. The collected specimens are preserved in Fish Herbarium of College of Fisheries, Henan Normal Universi-
ty. The main morphological characteristics, distribution area. living environment and living habits of the fish were analyzed.
This fish has been recorded in Inner Mongolia, Liaohe, Heilongjiang River, Hebei province, Jinan city of Shandong province
and other places in northern China. This record of the Lefua costata in Henan province expanded the distribution area of this
fish in China and provided an important basis for subsequent basic research.

Keywords : Cypriniformes; Le fua costata ;new record; Henan province
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