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s HL e o A5 g P BE 5208 A R0 B 58 AN 58 4 W 2k, 5 68 7R R 68 DI Al ) sl B A Dl 3 I 0 147
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chankaensis) EG % (Acheilognathus tonkinensis) . KEEHF (Acheilognathus macropterus) . JE 5 (Achei-
lognathus taenianalis) | = R E W (Rhodeus ocellatus) %M,

i )8 £ AR AL G853 A5 I VR AR P 25 R AT 48 5 R AE AN AR B 8, 0 HAETE 2800 A oh SN ER O
BEENE D 77 AR VE  HEOR L 28 m i %l TR JE T ot 75 g Je8 #0288 30 RUF i) 4 26 20 vl Ul 2k
AR T k. BT BT DNA PSR E T 7y T2 E Tk E @ M e A B T Bz — JF H
FE A S AR B T2 R AR KRR R TN T A T LR A s L R AN T AR G o 2R O i
M s ARAIFFE LAIAT B 44 0 25 8 U R 2 BA R E AT A 2R R A B SR AR B REAS A ST X &2, &5 A TR A RRAE I HL A 4ok
T COI BRI AT 435 %2 o LU AE 0% UE B % 590 98 A o A% v i B A X LA S DL L 28 1 Sy 5 30 1 ¥l i 4 £ 256
B VR A T AR S A AR N ) 5 Al 540

1 #H5FE

1.1 # #

AR T RSN 3 RAEAR YR A v B4 VD TR, SR LSS 75 0 00 5 AT R AR L R R A I
SFAEARE G i I 02 1 SRR R 58 & A5 6 B R R A 28 A G2 ROk oz R 2 R AR AR,
I A 1 g AR )Y 5 T g A R 3 ) S R A IR R G R G Sk L B R T T A N I £ 2SO 4D sk
Tl RE T 20 28 T A5 50 I o O A IRURT v A7 30 A FR 19 SR 82 ) Bl R A A 1 58 5 A B A AR B 43 %k 95 %6
CWE 1.5 mL BB T, DU IS 0190 90 38 43 26 W 2 2 30 IR0 8 %) R A o 3 S AR R 43 10 06 T R R I
W5 DA T TR e B R RS v b s T 5 0000 25 B 0 o R R A6 A R b A 3 SR A b L, SR A R DL SR
LR AEAE B, O HLAE RAE D A Tl A7 PR 40 A0 10 5%, BT R il e AR A7 T TR0 i U 30 K 2 K ™ 2 o £ 2 bR AR
=.

1.2 EEUNE

ZE(hEYE E g 8 H)IESRRE X TS 0.01 mm /#5800 A < RO T
BEARGEATIN &, FEAFE 2K AR LKL m. K IR VIRM . REL K Rm . B B, 68 5
K R, B B, W i LA 55 15 TAR bR L [7) B 49 0 HE A g, R 6, M 6, i B 0 2% LA M N 4 68 4 H
it
1.3 DNA &FEBHEELETE
1.3.1 DNA #H

MTEA [ 2 A 2 0.2 ¢ 247 B F 1.5 mL A9 B0 48 v, Jin A TG 1R WL /K R S 0 (10 000 1 -
min ')2~3 W AR B A5, 2 55 CHET 5, AT M-S0 07 8 4 O R 24 DNA, Ji5 3 47 358 T HRL Dk 8 Tk
3 6O BE TG K A D 5 A B RE BT — 20 °C ok AR A .

1.3.2  COI %3544

T PCR ¥ £ kit COI R 851 9% 7 51 3% 1.

#£1 BT PCRYHEHMSIMFIEE

Tab.1 Information of primers used in polymerase chain reaction

5% primer J¥ %) sequence
PP-F 57-GGTATTAGTCTGCATCTCTGG-3’
PP-R 5-GGTATTAGTCTGCATCTCTGG-3’

30 pL. PCR WA ZR K : Mix B : 15 pL; 514 : PP-F,PP-R 51#145 1.5 pL; KIEWFEAK 11 pLs ik . dy
PRGN 2% 715 1 I DNA FE§Y 1 pL.

PCR JZ ¥ 44494 °C A8 PE 5 min; 94 “C 8P 30 s,55 “CiB AR 30 s.72 CHEMH 30 s; 30 WHHFF,
72 CHAIEM 10 min B 5 & 3T BRI A48 1 PCR 774555 28 500K — W A= Wy B4 2 =) 647 I e
1.4 HiEHSW

0 25 A Lasergene version7.0 B4 4L H Y Seqman 2H 2% I AR Hi5 06 [ ST 14 X6 0 3% ¢ 91) AT 58 4 4
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X AR A — AN E B SO IR HOR SO AR NCBI 80 847 BLAST 23 #r Chttps://blast. nebi. nlm. nih.
gov/Blast.cgi) » LN SAT 7 1 J& 15 4 H B9 SE D, ] b i 126 v T i 2 B0 28 19 COT Fe 8 (PRI 2)
FIHT BioEdit #FH S50 3845 19 COT J¥ 51 5 %04l e b T 48005 3 9 B0 BEAT CLustal W 22 5 H X 70 ) ik
Fr oy U184 —EUF 8 78 MEGA 6 FFrh A K2P WS LR, Bootstrap {HICE A 1 000, Ho Al 5 B 2 8 R
INE T 4845 575 (neighbor joining, NI BEESL R G R K B il i 4 3 b4l i b SR AR 1 4% 300 o 21
JE B 2L ) RZE P a5 A B T I A - W R 2 T G AR

x2 FAHARERER

Tab.2 Information of specimen in this study

Yy 24 20 51 NCBI % 55 8R4 5 B K TR
MY LAY Acheilognathus aff. chankaensis Gp_14 309123,309124.309125 ARBFFE
B4 Rhodeus amarus Gp_1 HM392083.1 Unpublished
HM392082.1 Unpublished
B 7 843 Rhodeus meridionalis Gp_3 HQ600764.1 Triantafyllidis20]
HQ600764.1 Triantafyllidis 2%
@ififi Acheilognathus somjinensis Gp_9 KY649030.1 Jeont?1]
KY649029.1 Jeon[21!
E I A BEEE Acheilognathus signifer Gp_11 HQ536266.1 Unpublished
HQ536265.1 Unpublished
AR BEE Rhodeus sinensis Gp_ 2 MF122715.1 Unpublished
MF122716.1 Unpublished
RS Rhodeus ocellatus Gp_2 KM610905.1 Chen'?2]
KM610906.1 Chen'??]
Gp_5 MF939375.1 Unpublished
MF939374.1 Unpublished
WA B8 Rhodeus lighti Gp_5 MG913599.1 Sunl?]
MG913598.1 Sun23)
W] fif 2 8 Rhodeus uyekii Gp_6 HQ536507.1 Unpublished
HQ536506.1 Unpublished
B e Rhodeus notatus Gp_7 HQ536499.1 Unpublished
HQ536498.1 Unpublished
W07 Acheilognathus yamatsutae Gp_10 HQ536279.1 Unpublished
HQ536280.1 Unpublished
HQ536281.1 Unpublished
BT Acheilognathus rhombeus Gp_12 HQ536262.1 Unpublished
HQ536263.1 Unpublished
HQ536264.1 Unpublished
K€ S Acheilognathus macropterus Gp_8 KR861751.1 Unpublished
KR861752.1 Unpublished
KR861753.1 Unpublished
B IT 6 Rhodeus sericeus Gp_4 MG913604.1 Unpublished
MG913605.1 Unpublished
Wi AcanthoRhodeus chankaensis Gp_13 MF122003.1 Unpublished

MF122002.1 Unpublished




10 AHEIFERFFRCRHF R 2019 4

2 # B

2.1 HEFIERE

B FYE 3 B 45 WHE bR B4 G 24 DL I LD 0 AH ORI . i BE BE X i -9 VB il -9 M lg | -11 .15 6
| -7 2584 2k 8% 35— 36, BEF i 7— 9, AP 8 34 — 37, LM B AR A HL it 3 B 45 B B AN & R
A 3 B4R BR 2K (65.3641.3) mm, K (52.0340.92) mm, A (17.13+£1.18) mm,k K (12.13+
0.64) mm,3k & (12.2940.63) mm, ¥4 (3.57+£0.71) mm, R4 (3.87%0.2) mm, R [E#E(4.43+0.07) mm,
IR 5 3k K (4.6840.48) mm., BAHK (11.540.32) mm, B (6.03+0.19) mm., A7 2% €L 9077 (33.62 +
0.32) mm, K R ETHY 2.82~3.24 £ . LK 3.85~4.19 15 WMWK Y 4.32~4.63 15 9 A 1Y
8.35~9.06 . H F LI RN M, 5 EEIE A K HOR T3k, Hom i, H 2450w T 1k T8 fLaTZ . &
WG %A 5T & F W —K P4, 3 BARARE AR MRS (B R 1% B,C Urw), LA FIRATZ L5
W) iy 22 (), BEFL A o AR TR 2w B, AT RCF B H S8 e n i 2, 55 AR e B A% (IR 1 TR D )
BARAR LT 55 T sl 0 T 85 5 — AN 20 B 8 551 B 0% MR AR I A — 4% 38 S €20l 1) i A28 {0 5 66 1 s (BT i 1
HOETR) , BB X NEEE NG O 2 R R ARG 1/4(E R 1 h QR ATl E R 1 % D KA E
FH A [ 2 s A 1) (R 0 0 7 2 DL ol 0 B e A, T B R B 1) AN 2 1 AR LA R AT R K I A R
AR A8 2 O T 2D T SR WA AR A (8 2 A 2 FRATTRE 1 K B DA R TR R [ 5 B bR AR Al 2 rh
FEI R} 2% e 7K Az A Wy B 53 P 33 8 S B - DA RSK S A A BL R B A Y 01 A B R aIE— 20 S A, A T
LA\ R IZ AR A B R 2B EE T R (Acheilognathus aff. chankaensis) 3 R4 F.

T OB MRASHEESK QB LA 1 @M B LS ¢ HRIEH .

B L XL (A G, B IPEEREED JeWyipeqit (B Mliid, C A5

Pig. 1 Acheilognathus aff. chankaensis and close-up view of mouth

22 HTFEVERSTREEER

AT 5T 3 3 o 1 AR W2 B 07 B AT BB Y OB R AR A 3 4% COI IR F 1L 3 it 5 NCBI B 4
IR A COI JEIR T8 LA IS 4R 15 618 bp B — 0% 51, Hb A2 & PR SF A7 800K 414 A, 7 2915 B AL s
201 4. T.C. AL G B EE I 28.7%.28.8%.24.3% .18.2% . NI A M A B A+ TGO W EEET
CHGUTY) i %45 B 5 HAB SRR 1 25 19 COT R 5% 45 A — 25, RN B AL T 6 5 i 1)
PEGE AT 5T G R N] R G & BT LG L ASHIFSE BT B A R AR B v A 5 i | ven O 05 il R A O il
A A REAR I TE B — > B R SR I AT o 0 SRR SR AR B M RE AR Al T B — SR S HE R 10090 Y
PR CULIE 2) AR NT W25 5 AT DL I 20 1 %) 3 02 T 5 00 L B — 32 B A st AR BE 2 35 /0T 0.02. H Al A [F]
Wy T 22 1) I g 7 065 e 5 0 e 3 A R B Sl 0.016 AP AL 28 1] A S8 A HE BS K T 0,02, FE L& 3.
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100 (1IM392083. 1 Rhodeus amarus
l ik i
100 [IM392082. 1 Rhodeus amarus
HQ600764. 1 Rhodcus meridionalis
U
|—| iy ok i
99 LHQRE00763. 1 Rhodeus /neridio/mlisl ”

100 — KY649030. | Acheilognathus somjinensis |

L KY649029. 1 Acheilognathus somjinensis i

77 II[(J536266. | Acheilognathus signifer

100 L HQ536265. 1 Acheilognathus signiger I 151 TIRT T v i

95 MF122715. 1 Rhodeus sinensis

KMB10906. 1 Rhodeus ocellatus | AR
KM610905. 1 Rhodeus ocellatus e A g
MIF122716. 1 Rhodeus sinensis

100 67— MG913599. 1 Rhodeus lighti

MP939375. 1 Rhodeus ocellatus [ FA111

MIG9123598. 1 Rhodeus lighti R A%
WMF939374. 1 Rhodeus ocellatus

100 IHQ536507.1 Rhodeus uyekii

1110536506. 1 Rhodeus uyekii [l EAFFEHHE

51 | [Q536499. | Rhodeus notatus

| Frras
100 ' HQ536498. 1 Rhodeus notatus
HQ536280. 1 Acheilognathus yamatsutae,

100 | '
|HQ536279.1 Acheilognathus yamatsutaclll WIEEfE

HQ536281. 1 Acheilognathus yamatsutael
309124

309125 PO
309123

100 |
98 |

74 1 HQ536264. 1 Acheilognathus rhombeus
— 100 rI

HQ536263. 1 Acheilognathus rhombeus v

HQ536262. 1 Acheilognathus rhombeus

gar[ KR861753. 1 Acheilognathus macropterus

74 100 KR861752. 1 Acheilognathus macropterus KEERE

KR861751. 1 Acheilognathus macropterus

| 100 |:MG913605‘ 1 Rhodeus sericeus
MG913604. 1 Rhodeus sericeus I T

0. 02 100 MF122003. | Acanthorhodeus chankaensis
B — ________{ I MY
100 L\F122002. | Acanthorhodeus chankaensis

VE: W SSCREARART 50% BEH SR

&2 FFRiR COT REFFIRMAZ4TE (neighbor-joining method, NJ) RLKE X%

Fig.2 Acheilognathini phylogenetic relationship based on mitochondrial COI gene with neighbor-joining method

R B

3.1 AEE MR U F R R

A5 R A B 9 RE AR T8 5 5 A A RURERE vb BT 48 Y T 25 2 R AR BE AT X LE L BRGSO il £ 26 HL
(7] 2 41 3t 114 2% DL A AT R AL B R o AR A0 P [ R e K AR 2R W LAV e SR A 3 OB HERE SO 2% L A il
LU 07 1 A 22 IR 5 A SRR o 350 0 12 i i 3, DRI, SR S 310 4 00 28 O YT R A R A0 R R e g G 2%
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ML AR e R G R B S5 R R I AR IE PR A BRI REA RE S S 2Ry — 30 B — D R JF HA N
8 A A ] 338 A5 BE S /N T 0,02, 55 A SR} rb A 0 b B0AT 7 A 52 SURY BRGE L IR AR 8 0 1 B Fe AT T LA
FIR AR B BIAEAS A A T g 4 H AT C A BBl DRI, D O T g R 20 SR

R3 BUREXEZNE Ol ERMAEIEEESR

Tab.3 Genetic distance of Acheilognathini mitochondrial COI sequence

NO. Gp_1 Gp_2 Gp_3 Gp_4 Gp_5 Gp_6 Gp_7 Gp_8 Gp_9 Gp_10 Gp_11 Gp_12 Gp_13
Gp_1

Gp_2 0.186

Gp_3 0.016 0.182

Gp_4 0.200 0.199 0.208

Gp.5 0.174  0.059  0.172  0.199

Gp_6 0.170 0.175 0.165 0.205 0.174

Gp_7 0.161 0.203 0.168 0.194 0.189 0.158

Gp_8 0.207 0.194 0.199 0.097 0.199 0.198 0.198

Gp_9 0.165 0.173 0.161 0.218 0.176 0.189 0.169 0.227

Gp_10  0.157 0.190 0.160 0.136 0.191 0.175 0.175 0.122 0.191

Gp_11 0.161 0.194 0.158 0.190 0.203 0.215 0.184 0.188 0.150 0.211

Gp_12  0.186 0.207 0.185 0.110 0.207 0.175 0.175 0.115 0.231 0.134 0.205

Gp_13  0.193 0.205 0.203 0.041 0.200 0.199 0.192 0.116 0.217 0.161 0.198 0.116
Gp_14  0.184 0.188 0.190 0.121 0.178 0.194 0.200 0.153 0.213 0.148 0.201 0.148 0.122

32 BIRMBXEMNIS

i SRk .2 RN ) [ T TSN B R AN R 8 0 26 R 58 X SE AN [R] 19 0 28 AR G A 1 i I B 11 2R 7 T 1Y)
KAV b & ASAHTR] Y 23 S8 2 R AR S E L TG B 1 40 28 R GE IR AL B AR IE, il T2 R i £ 28 32203 1 1Y
ALY o P b A S P R S [ K A R A RS VLR RO R R 2R R 4O 6 A Jm o3 i Dy D B85
(Rhodeus) Q% A & (Pseudoperilampus) Q@ @ 837 J& (Pararhodeus) ®fiffJ& (Acheilognathus) © Fl i J&
(Paracheilognathus) © H| 8% & J& (Acanthorhodeus), Z e HF E W EF K ZERAE SR T OiG)E
(Acheilognathus) QR fifiJ& (Paracheilognathus) Q8 J& (Rhodeus) 3 A& . Z J5 BIHFFE H A & Bl i3 J& b TG
RUE 44 T E B A rbog ) B A A 2R B AT EE S XTI Arai & Akai $2 I8 ROr RN IZERE 5
H A EE (Acheilognathus) VA K H 858 @ (Tanakia) , B AN EVIRE &R IKE L, ZEB , KA m SR & W
45 A ARG A R B T8 A ARAE HEAT T8 1 43 28R T2 T H AR IR IR N GRS 3 R 2] 4x 0 3 5 6 M@,
Arai & Akai ¥ H R 3 RN 2 Jordan & Thompson 28 MW H K143 8 Q4% )& (Acheilognathus ) @ 8% i
J& (Rhodeus) @R 88 J& (Acanthorhodeus) @ W F #8585 J& ( Tanakia )4 &S 51 Matsubara ¥ H 4143 b ©
5% 85 J& (Rhodeus) Q% A Mt )& (Pseudo perilam pus) @ W 1 83 % J& ( Tanakia ) @ i J{ (Acheilognathus) ©
fifi J& (Parrcheilognathus) © ) 85 80 J& (Acanthorhodeus) %5 6 A~ &™), 5 FE #F 75 A bt Uchida $# H %) 43 8 ©
5% i )& (Rhodeus) QF A1 & (Pseudoperilampus) D fifJ& (Acheilognathus) @ &l i J& (Paracheilognathus)
Ph Ke © il 85 5% J& (Acanthorhodeus)5 4~ J& » ZJ5 Choi 55 A H4 HA 43 i O 85 5 J& (Rhodeus ) @ F| 5% i J& (Ac-
anthorhodeus) O Jg (Acheilognathus) 3 A~ J&" 0, 0] DL & B 126 6% WAL 4 )& 2 1 Lt 7 e is 2 il &% 05
WEFE & MRS 1 B i 3R A5 1R il S 88 43 S 1 AL I 2 R R G A R Ay A MR, i TE) T IZ 2 R S
AR 2 Ff K19 5328 A SR T 22 73 0] B 93 1 A2 0 2 BOR N T i SR #0128 R AT 2 0 9 0 28 i 8 il 4
A IF HA WFEHE AR 28U LT 2R G0 T W I 45 2R 1R JE 25 5080 AN REAR S 3t U IC B A A IF 5% v A 7 v 1A 855



% 5 4 Ba, 5 R THEF ALK COI B T 5 457 i 4 #7 42 FAF % PURH L8 AT 89 252 13
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R AR ER DAY . 73 ARG B R A b e B DR 2R R RO 2 B A S R A 194 KK R Z
T IF BAFE BRI A5 22 52 L R BE 22 9 AN [R) DR TR A4 28008 RS 5 20 e D ok i 2 4R 81 O 22 A 4 R %
FHATIEH AL (HIX B A 2 1 TAR T 25 DR 7R X — R 2RI R S84 A M AP P il 72
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Identification new fish record Henan province of Acheilognathus aff.

Chankaensis based on morphology and mitochondrial COI gene sequence

Zhou Chuanjiang' , Wang Xi',Zhang Qiaoge’, Zhang Dongyan®,

Chen Guoxian',Sun Yawei',Song Dongying' , Nie Guoxing'

(1.College of Fisheries,Engineering Technology Research Center of Henan Province for Aquatic Animal Cultivation
Henan Normal University, Xinxiang 453007 ,China;2. Aquatic Technology Extension Station of Wugang city,
Pingdingshan 462500, China; 3. Aquatic Technology Extension Station of Yexian County,Pingdingshan 467000,

China;4.Aquatic Technology Extension Station of Pingdingshan city,Pingdingshan 467000, China)

Abstract : During the fish resource investigation of Henan province in 2017, we captured three fish(Acheilognathus) in
the Shahe River of Yexian County section, Pingdingshan City, which were identified by morphological characteristics as Achei-
lognathus aff. Chankaensis. Meanwhile, we analyzed the mitochondrial COI gene to confirm the morphological identification re-
sults to compensate for the difficulty of classification in traditional morphological analysis methods due to small morphological
differences and subjective judgment for morphological characters, thus achieving efficient recognition of Acheilognathus aff.
chankaensis. After widely reviewing the literature we conformed that Acheilognathus aff. chankaensis is a new recorded species
in Henan province. And its main identification morphological features are as follows. The direction of the mouth points straight
ahead. Short convex whiskers or no whiskers at the corners of the mouth and the corners of the mouth are close to the lower
edge of the eyes. The second unbranched dorsal fin is longer than other unbranched dorsal fin. The longitudinal band on the side
of the body extends forward past the base of the dorsal fin. Based on the analysis of other fishes in Acheilognathus . the NJ phy-
logenetic tree was established based on the K2P model with MEGA 6 software. The results showed that the collected samples
were clustered into one monophyletic group with high support value. The specimens of Acheilognathus aff. chankaensis are now
kept in the fish specimens laboratory of the fisheries college of Henan normal university. This paper will report the relevant
content.

Keywords: Acheilognathus aff. chankaensis ;new record species; Henan province

[REHE ER>™ Hil]



