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3. ERE RS 4BE, LR 8 266003;

4.1 RFAES HHEEN, B H 570228;

5. MR EROK T 5w, B =T 572022)

T,

BE: hy2E THOARYEEVEHHL, RREEKAMEEFANETEMI(CO 1)
AR BREGE ST T EMARYE, RERXFA DNA AT BHAT S0 LM T %, U
2021 EHTIE B EAE Y BV ERITE 1IN BENARGEHTLABLHIR, RALTE
Hasmrak, FE2HI1E36H460E, HPdoMMEL s M, 2N XL T2 E,
FRGERN NATREFEHAEH. ARERFIS245CO 1 55, FHKEN 654bp
(634~656 bp); A & F 3 3% £ B B (0.252 3) 4 Fb iy T Hak th BE ¥ (0.003 4) By 74 1, R K
TCOT1 HATUABE R & 83h&HHIE KK R ABGD 447 = & 48 /> OTUs, &
WERFRRER—F;, £TCO1 XEMBERAKLXEM, FH—HEHMBARE -, W
T UAHRE S, BERRMERKTFHRLEXRZATFEN, DNA LXK BECTEREHE
FREEREIRN—F, HREKYV, DNA FHH TN L 2 H Ll F B ARG 4 &8 FH
BERNER T, B TEARAFLERFENT R, EX—HEE. GROHHAIT
B, ZEATUABRGE L KRR THFaMmARNEHRE. ARERIFIEEEES
BURENERFREE T L, B H AL @k o 75 5 AR R 3R R
REER: B AL, 4h#; DNA A, ek, Ak Cco 1 £H
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ST TR] B AT B RIS 5 AR 22 T A0 R0 A /DN R 2 o 28 7
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P AR B AR R B, (HARZ R gk
B FUPRCR,

WL SR 2 KA . R RN G
RS, BRI ER R, EARZE
LA H BN IRy, e
P £ 230 3iE B o 22 K 3T H AR B (Engraulis
Japonicus) %, R JE T H (Clupeiformes) i
B} (Engraulidae), ) iabEH 228, 2%
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() QB D S HES, A LIRS R IS A IR Ui SRR T DR B 1TV S AT HE AR T R IR S
AR E, RIFZ4T A S D AN 16S rRNA SR 4 3R A T co 1 A

(Scomberomorus niphonius) 55 [{ /R EEY)
W b (b 45 R BE B TR S W e A R R B R R
KWEZMA,, HABRL A EKESIE, HATL
WG HET R e R T, R A5 %, I
I b DX il SR IR B ez 1 R
AR, BEAE AR B R 0 SRR S K )2 N
ARBY LA,  H A B L) 5 25 0 0 58 i
A AT RE A, R TR I ] 6
A1THEMES A 1H, WE—ERE X HAE
i 20y A Al Pl 3 b I H A i 4 £
TR AT I 23 00 A A I A AR 1T 5 T Y
fai o PO ARAT AR T 2018 44 e T HIVLIT R
HA gt (T & i) L IRV

Y HERA 48 E AN DU 0 e A P ST Y L EE N
7, W TR EZEMREAS I . TR ML BT IR N A
FRFERI S AT o 0B R AR £ 2 £ S B PR AN ST
ARSI B, O B E T R B
FRORN FE I AT T AR £ 2 LA A i T I £
FAAS L D AR S 0 AT B B 2 DL K o3 By £ S0 30
BE Y 3 0 H A B U, HET, WL
b B R A WY FE AR S R TR
0RO B SERI T BT R A R
MG AL, e Ah, JEAS AR TR H A B 4)) £ i
S £ 28 S A — E YRR H—, H
A g Ay fn il el 2k 22 o /Nl 2 VR LY
AU S B Be i R AR A AR, BRI
FPE L L & AR B B s it & AR 8 A, 3
AN ) 2 8 B B ] — ) o 2 S A A [ ) A
H, i BAR A, o IR UEARAS 155 fif
FEHREMSERENE s MAh, Z DAL ER L
FITR A BRI, 2300 %858 25 R 3k i =7, Ko
AEC G ORI PR AR A T A0 5 7 o T INRSF
RIFAER SR K P75 E . MHILZ T, DNA
FICHE S — BbrfEAL Y BE K7 91, ¥ 81 22 5+
LA g3 98% LA ERMIRN . 205 A2 a2y
LRl B A M R R A w] SRR BRI, Tz 0 T8
T RAE YRR M8 o bR 40 i 8 3R AL Il
WHAL L (Co 1) Hycm sy 8y, JEfbs R
irp, AR B R A BB A AL, 2 H T
0 S P W Rz BUARIC BRI N G LA,
AR/ P20 DNA ST FH T 40 50 sl A1 £
MY%TE, WREHGERY BT CO T F116S rRNA Fifh
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Wi Ardura PR CO T FERIXT R R PUHAT
AT Y E , IR 44 S JE 5T (operational
taxonomic units, OTUs), Liu 55 JFF Cyrb FEH %
SE T 7933 BOKTL A 00, X Lerfst R, DNA
SIS AT DUAT 50 X £ D A TR £ R 7 7 485

R, AHESE LR B H AR g4 ool 3
NG, IR R ER F, BT
KAk CO 1 B Fr BOW T R AR 1) #0 280 itk A7 43
Br, VAVEAG CO T &R % 4y i i ] A7 1 v
PE o WFFTLE B3 E X W L A R 2R T
fift, ST TLAR WA R ) PR A ] RS ) A R A
BReE A

P

1.1 SCIg# Rt

AL B AR 202145 5 H 1 H—6 H
15 H VLU i H AR B0 0 i lp 455 3k . P dli s
Hiidst, 5H HASRS fa8REN %A SR
[ 99.75%, Xt It 3 Bl e 4R ) 4 AR IR PR A7 O3 [
SRR, RAATE] 192 BAEAR . BESCREREL
N 27°207 ~30°207 N, JFE i [ 2% i 1X 2R D) Y
20 n mile % JiE 6 0 225 ¥ X 2896 181 (72 DR AR 37 X
GhY, EeRMEE 43 1, BT BRAIN 4 000 t, R
Rl O, a5 b R e 10 g o 22 T AR 4R L i s
H i BT A BEARAE T VL v R vl A 25 5 4
YRR % . ARFTEIRAG T WL o RS
55 3 ) 8 RN A A8 B 2 5L S At E (3B 2022069
5, ST AR R N DA ST W VLI K
SCUS S YA BN FHAC BRI, IR R VLI v
AR PRZE 51 2 i L 2wl EE R T o

1.2 DNA B ¥ iE5NF

Z M (hEgFEAZE) (I aEER)
AP AR SO R R G R ) TE S FRIEH
RO SRR ST B A 2R S, Tt
RE R4 K, BEHCEER £ 28 i AR AE A A A4~
REATIR, FRMB 224 1 g LA, 435 H
FHEHC DNA FIAJEGAE, it e AR A T
—80 °C VKHf o WLPAIRE SR M-S 05 42 DNAPY,
i FHE 5% F IR (F1: 5-TCAACCAACCACA
AAGACATTGGCAC-3', F2: 5'-TCGACTAATC
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ATAAAGATATCGGCAC-3', RIl: 5'-TAGACTTC
TGGGTGGCCAAAGAATCA-3', R2: 5'-ACTTCA
GGGTGACCGAAGAATCAGAA-3") ¥ Cco T 3
A B

PCR ¥ # ) N & &}y 25 puL, {2 # 2.5 pL
10xPCR buffer, 2 puL dNTPs, 0.25 uL Taq %4 W
At m XA HEH ARG AR, JCEK 17.25 pl,
FFWESI4 1 ul, 1 pL DNA Kz . {8 B Mas-
tercycler Gradient (#5793, P IBRITF . Fid
P 94 °C 5 min; 35 MEH: 94°C45s, 54°C30s,
72 °C 45 s; fJ HEAH 72 °C 10 min; 10 °C 47,
PCR #3472 W) 25 1.5% S B bi 6 S Hho kAl 11 B
WA S 45 e, 2628 TR TR (1) edn A B
ISR HEA TR

1.3 BRI

Wy 3R 45 19 77 31 3 3 Seqman X (DNAStar
BAAR) $EAT R, 8500 BN RS [ 915 DT sh A
F. BTG5 7E NCBI (National Center for Bio-
technology Information) [ 3 77 7E L6 L XF, 5%
FF AL =98% %5 5 Sy [ — A

BT ] 4 1Y 21l MEGA 11.0 5 14 B 1y
Clustal W #4778 tb Xt . Bfif5, f# 1 Kimura-2-
parameter (K2P) fif] 56 25 #6450 AU 1 S S 4 . A2
A= T ESE PSR VA=W Il SR ¢ i S

W H ) 4508 1 (] B KL & (Automated bar-
code gap discovery, ABGD) 7E£kM3 (https://bioinfo.
mnhn. fi/abi/public/abgd/) * ¥ 3k A5 Y 4 HB CO T 3
P3N A%, S/ IMEXT gap (HIA 1, HARIMH
YEERIAME, T Kimura (K80) TS/TV Fi5Hr.

EL X JE B 51 S A MEGA 11.0 %4 9F 1 H
Kimura-2-parameter(K2P) fifi & #F AL A5 A | 35 &5 b
BAGEE R 1000 #1770 2 g5tk g, Hoap B H
S RERIME, FEE4R4E (Neighbor-joining, NJ) #

2 4R

2.1 THELFE

a5 NCBI Al e xd, 1524 co 1 3t
P S % E N 48 s, JE 24 11 B 36 B
46 J& (F 1), Hir 46 DNFPREERIF, 2 FR
YE R (N F/NE R ),
2.2 FHHHE

AWFFXT 192 BAE T cOo 1 FH 7 Bl

R E K7 2: 2 E /) sponsored by China Society of Fisheries

FE, s 152 4 co 1 ¥, SRR, fF
152 £ KBl 654 bp (634~656 bp) B CO 1 5
HIrp, fRSFA A5 (conserved sites) 15 47.21%, fij %)
{5 B AV A (informative sites) (5 45.25%, A8 507 4
(variable sites) (5 51.89%., CO 1 2JF5) K41 s
B LA N L3R 2, i CH+G (47.66%) 1% 2 i
FART AT (52.34%) & ik, BRI AT fmfar,
HA 3 A5 AT SR

2.3 BREBESH

BT K2P BRL 3 RITHE AR 43 2B JT i) Co
I S EER . g5 R WoR, Pk
0.000 0~0.010 8, 7~ 27 2 U 5 £ () b PR it % 1 5
K, BN AL BE 250 0.003 45 FhiE]E L
B 0.119 7~0.339 5, fi/H ILAEAT I a5 4 W)
22465 S R BLTERER 5 AR f, b RSP 20
RFE B 0.252 3, R NF- X8 AE B B Y 74 1%,
P54 Hebert 250 48 1 A<10 00, BV R A 3844
P ol P A S 10 % DB R AT LS B b
e i) 32 % 1 o K 4R a8 5 R (0339 5),
/N R IM R 5 22658 (0.119 7); BhEE L
BB e KRR B S5 8RR (0339 5), Fe/hiy
WBARHGEERE 0192 1); & H 581K A H %
R BE B K (0.276 2), /MR ElIE H 5 4R A
H (0212 2), & B BT 2 By iy £ i 3 oK,
(FLHER MR BE BiE A3 2R B e i B TS (3% 3).

24 RBEABXREAE

BT co T HHFHIFHEA NI (& 1) 45
R, FFAS R DS SRR MRy — 3, R
WM, FrA P ARER T AR A RUX 4y, AR AR
BRI, . X PP RIGER 5 AL I B 45
FHXTRE , FEIASE TSI 53k T A 5K IX ot

BETHA co 1 F31H) ABGD g R iR,
Pl N 2 756K {E P (prior intraspecific divergence) 4b
T 0.001 0~0.006 9 i, AT LLJE J& Bt 119 Z5 T8 A (1]
B, 4 P=0.008 9 i (&1 2, Zrafiskit), PIthil
e ARSI A R WAL, BUZSERY
Pl A 5, BEEE P4 48 4 OTUs, HIE2AXI 5
ZER—3

3 i

H A i 4 00 L TGURFVR A 15 0 B — fa Rl 7
A, HARR R g P, Al 5 i 3R
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Tab.1 Species identification based on CO | gene

A 7l i i B RS TR R B
order family genus species no. coincidence degree
As R} i DEEE0E 1RSSR )R
Rajiformes Rajidae Okamejei Okamejei kenojei
figzfife iRt B JR Ly 3 R
Lophiiformes Lophiidae Lophius Lophius litulon
Rl fa H At s RE R 2 BOBEFRANREE I (Syngnathus acus))
Gasterosteiformes  Syngnathidae Syngnathus Syngnathus schlegeli
TR S L TR )R A £ 17
Fistulariidae Fistularia Fistularia petimba
i1 H EF} B2 J HARBL S fh) 18 &
Clupeiformes Engraulidae Engraulis E. japonicus
Bt I IR G 5
Thryssa Thryssa kammalensis
T i 2 BUEERZERAT RS Thryssa
Thryssa vitrirostris mystax)]
TR O ) [ 3
Setipinna Setipinna taty
M5 /N2 £ R A AN 1 [ 3
Stolephorus Stolephorus commersonnii
B} NDT R FHENDT 8
Clupeidae Sardinella Sardinella zunasi
B R B 1 2
Konosirus Konosirus punctatus
i A i} 4 L] 1 7
Pristigasteridae 1lisha llisha elongata
T H 7 T 4
Beloniformes Hemiramphidae ~ Hyporhamphus Hyporhamphus sp.
iY\ERE| R AR} R A YR 14 2
Osmeriformes Salangidae Salanx Salanx ariakensis
LA FrE R iy N 5 MRS S E R AR, I
Perciformes Sciaenidae Larimichthys Larimichthys crocea RIMMATEA S 8 T A
N 4 =
Larimichthys polyactis
fify )% fify 4 BOESELEEE)
Miichthys Miichthys miiuy
Tk R R} TG 14 5 EJ1 T 145 5 1 BUEA 2R AN B PR (Leiognathus
Ariommatidae Ariomma Ariomma indicum bindus)]
5 7 H A7 2 =2
Sphyraenidae Sphyraena Sphyraena japonica
DIAKEES Tt s R T) 2 &
Cepolidae Acanthocepola Acanthocepola limbata
g N £ Eupleurogrammaus sp. 3
Trichiuridae Eupleurogrammus
Vit Vit 30 =
Lepturacanthus Lepturacanthus savala
%4 B ) KR 50 R
Sparidae Evynnis Evynnis cardinalis
R s ifk J LR 1 2
Coryphaenidae Coryphaena Coryphaena hippurus
fig i J H A= i 5
Scombridae Scomber Scomber japonicus
i ) W e i 1 2
Scomberomorus Scomberomorus niphonius
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S HEER -
H B & Yo R REYETENTEEGRELT
order family genus species no. coincidence degree
212 LA 1 2
Alectis Alectis ciliaris
2R ((E3=N Pyt 6 R
Carangidae Trachurus Trachurus japonicus
i Je Eib S 12
Seriola Seriola quinqueradiata
U R g 7 JRAF % )& INELTY AR fh 302
Gobiidae Amblychaeturichthys Amblychaeturichthys hexanema
KRR 5 IR i 5 2
Centrolophidae  Psenopsis Psenopsis anomala
JEFR R JETR5)E VU 4 Jes i iy 1R
Chellodactylidae Cheilodactylus Chezlodactylus quadricornis
fig A} i )& ] PR AE1 11 5 2 BUEESTFRFNFIGE(Leiognathus
Leiognathidae Deveximentum Deveximentum interruptum equulus))
XA BE R KRR UISHES 1 BN ER KRR
Nomeidae Psenes Psenes arafurensis
g} 5 )8 Hehig 1 BUEESTFRHNREE(Pampus argenteus)]
Stromateidae Pampus Pampus echinogaster
FERE A1 )% AR 1 =
Oplegnathidae Oplegnathus Oplegnathus fasciatus
i )l 2 JEL 2 ) 1 TR E B R
Mullidae Parupeneus Parupeneus ciliatus
i 7% H Lyl gkl AL 2 2
Tetraodontiformes Monacanthidae  Stephanolepis Stephanolepis cirrhifer
i} Gk il)E TR B A Sk fil 4 2
Tetraodontidae  Lagocephalus Lagocephalus spadiceus
AR 7 i J B 7R 7 fily 2 2
Takifugu Takifugu xanthopterus
il H F R 385 1% J IR 755t 12
Scorpaeniformes  Dactylopteridae  Dactyloptena Dactyloptena orientalis
i Bt ZRAE NIR 24 11 4 2
Triglidae Chelidonichthys Chelidonichthys spinosus
oh iz ik BT il ELfi 7l 1 BUEESHRA KPR (Hypodytes
Aploactinidae Paracentropogon Paracentropogon rubripinnis iongispinis)]
fify HEfil & HEfih 1 2
Scorpaenidae Pterois Pterois volitans
% H B TR o LR
Mugiliformes Mugilidae Planiliza Planiliza haematocheilus
5 iy H 8 R} YR e % 2 g, RAYTEEE)
Anguilliformes Muraenesocidae 0xyconger Oxyconger leptognathus
EBaR Gt o 46588 7 TS, AR E)
Ophichthyidae Cirrhimuraena Cirrhimuraena chinensis
R H RV} TERDU R JUIR R AR LA 50 =
Atheriniformes Atherinidae Hypoatherina Hypoatherina valenciennei
®2 CO | EERWEERR
Tab. 2 The sequence composition of CO [ gene %
BRHEAL 5
base sites A T C G A+T C+G
IR Istsite 23.92 22.65 27.57 25.86 46.57 53.43
H2fIm 2stsite 21.87 3331 27.97 16.85 55.18 44.82
WILAL 3stsite 24.61 30.62 30.69 14.08 55.23 4477
FYIME  average 23.47 28.87 28.75 18.91 52.34 47.66
[ K 722 2: 32 /5 sponsored by China Society of Fisheries https://www.china-fishery.cn
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®3 TENEMTTHIEEER

Tab.3 Genetic divergence at different taxonomic levels

WA PR LERR RN HORm R
item mean genetic minimum maximum
distance genetic distance genetic distance
M intraspecific 0.003 4 0.000 0 0.010 8
il interspecific  0.2523 0.1197 0.3395
J&IH]  intergenus 0.2543 0.1197 0.3395
FHE  interfamily 0.254 7 0.192 1 0.3395
HIE  interorder 0.2452 0.2122 0.276 2

ol S 5B S0 AV [0 25 4 DG U2 6 PR A e o 2 41431
B TR I U AR 22 e B R A 7= i 3 5 R 1
Y, TE Z A0 LA SR Ml B AN A Sk G e )
Hofbfa2s, IEFTHERH LSS E XTPEAG H A g ) fa 3
b R BRI B T el 45 R SR A R
AWFFE T LRR CO T KXk 192 J& ik
T r%E, WIh%Em 48 M, a4 114
TEAS 2R H AR

3.1 ET DNA £EBEAMIMEE

AWFFE T RAE Y 192 B 1245 DNA $2 10, 3
BERMY S, 3k 1524 co 1 XIEME I,
WAL FF A LR, AR S Dy 48 AP, BR 2
MAEEE RS, HAR MR RS E BIFP K- o
1T GenBank 48 % HH Y FP S5 BN, 2 4 HE
st B FF 7 (T i £ a8 /N £ ) 7 a1 v 4 R
FNF AL EE Be KW 93%, T %5 5 B Fp K-
I3 A S BB P R A AR B DR A E R SIS
IR L2 44 R B BR S ST R SR IR P 51, 28 Lex &
WX LEFP AW A 8 TR R, VR 2w dil
FIAR S O w0, 528 HESR 0 Kot
& DNA ZIE YRS i FT R 504 s
SFMIT A DNA ZRIE IR A TR,
SBORE RO R BEAT TR 25 T 40 IR A . A IS
FENLR AT READ 78 HA .26 DNA 5005, JoH2—
BeAR 22 F R R o [ A AR B4 A4
T ZAFAEN], BTSRRI AN, Fi, AT
LAH 3 22 A% 4 22 1] I EE X (40 BOLD http://biod-
iversitygenomics.net, MitoFish http://mitofish.aori.u-
tokyo.ac.jp/), WA DLk #E[E — ) Fh iy 245 R
BOlt AT b e .

JUEI A B AR IAE /NI, (EX T4
WURFIEAR LA 2810, AREIE— 20 IR 48 5E 5
Pl 7K 75 2245 B DNA 40845 . WnAsmirss g

https://www.china-fishery.cn

BEEWIA S MR I M, 4 DNA ZIE %
SE I I AT ERI e o AR e FET B ki T
BAFEF, BT _HESERRAN, Nz BUR
o 24k, Ha R m B —ERF 2 aK L
%, Chen 5" X2 [ v 4 A /K sk A4 1 e 8 f0. 2
FFIR T MM TE A 2k KA 2% TAE, )
S 2 AR 2 AR R co T RRHEAKTE
W FH, WFIE S AR 43 A T v 38 ek
PRI T . AR IERATIE SV SR, K
B | G R RO 3 NRE S A RE B
JEAK s REaAREAN, 55N aIRE, ¥
U )R, DLLRES 2 DNA SKIERS S 5
YR FNFIOKE . AT, FEBRZ Ll AR L R
AR SR E LR, DNA SJB R Al DI . A %0t
B WIRN

3.2 DNA ZEBFIFHEREERES S

B ZH T T, 4 PSR T H P G B
R EH R AL (18.91%), BB MR G hfy, HH
3 G A B4 B B 3 (14.08%) 4R iAk
AKX IR S ) 7 SR o> H 4 T 5 KA
AR EEEIRAS, SR S B ARRE Y G IR pl I
iy 3 FhHREL BT AR, Xing 2507 A Sy Lok A4 Ik [H]
FEAE GRS T A2 B A ARERRIR D), S T
S B EE S8 A8 TR ) 0 s S SO L P w22 . PR,
HEMABEE IR G W fi EZUE H H 89S
BT, o R = S (v 5O e 3 £
i 7 5 80, Ward 55 84 3l T 143 B I h
CO T R FIHEF GC & dFifE, B
T 100 m GC S, W12 3 s GC &
R, AU GC & BIES 1A 5 &
(53.43%), 5 3 mi B Ak (44.77%), B FELH N2
AT ffay, 754 Ward %% BLAY B SELL B
X — 25 UL A AN ] f S L o AN ], (HK
{REFRIN K GC 7] AT dfbad 7 HAT e 77 .

BT DNA IE 3R 17 P b % 2 A 350t
WA T S 6% (0l N RN ] 22 5. Hebert 557 3 3
P8 AT T A e B, ERTF co 13K
BEATI RS TE I, b A AL BE B — AR KT 0.02,
U [ 35t 2 1 5 S A N A R S 1Y 10 A% DL B AT
B RN PR, AT R B R A S R
0.010 8, /INT0.02; F[a] -3y st 4% B B3 -
PIistAG BE B 74 £, Jm o T R R R
36 1% . 5T I A7 2 1Y 20 135 R IR K Y v £
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100 HAME  E. japonicus (18 taxa)

)ﬁﬁ(ﬂ) WA S, commersonnii
m A S. taty
100 ¢ ﬁ%”@ Wl T vitrirostris (2 taxa)

100 IRERE T kammalensis (5 taxa)

100

{ HAfT S, japonica (2 taxa)
100 ¢y eomupan s, cirrhifer (2 taxa)
i C. hippurus

TL5k8 S, quinqueradiata
FW2Lt% A ciliaris

1004 11 g1, T. japonicus (6 taxa)

1004 { /Nl fiJ&  Eupleurogrammus sp. (3 taxa)

{b ﬁ L. savala (3 taxa)
HifE P echinogaster

b KEEEES P arafurensis
ENEETCVREE A, indicum
1004516 P anomala (5 taxa)

100:‘/\ 7 RUFR . A hexanema (3 taxa)

ZItE 5l P rubripinnis
100, | EF IS S. schlegeli (2 taxa)

loo‘ﬁ%ﬁtz@,[ﬁ L. litulon (3 taxa)
100, | [BIWT D 1R D. interruptum (2 taxa)

il I elongata
loo‘flﬂﬁfﬁﬁﬂ O. leptognathus (2 taxa)

100,

100‘ thAEZgf  C. chinensis (7 taxa)

VIR ERES  C. quadricornis
FEfify P volitans

%A O. fasciatus
100 NEJE  Hyporhamphus sp. (4 taxa)

‘_EE';_:'—’_.zl_ =

100 f jy, (& FERIL S H. valenciennei (5 taxa)

100 ‘ HENDT LS. zunasi (8 taxa)

P K. punctatus

100{ KA E. cardinalis (5 taxa)
RIT5IWi%  D. orientalis
FEAEIESE P, ciliatus

00 {HEEAR Tl T xanthopterus (2 taxa)
I IR L F petimba

1004 NREEEEF C. spinosus (4 taxa)
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0.050

1 &F co | ERFIRIRGHLH
55 PR TR M TS AR, ERBRE 1.
Fig. 1 Neighbor-joining phylogenetic tree based on CO | sequences

The numbers in parentheses indicate the number of individuals contained in the species, the rest are only 1 individual.
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DNA barcoding identification of by-catch in juvenile anchovy (Engraulis
Jjaponicus) fishery along the Zhejiang coast

WANG Yiting', ZHU Wenbin’>, ZHANG Yazhou’, WANG Yehui®, JIA Chenghao *,
CHEN Zhi’, GAO Tianxiang "

(1. School of Fishery, Zhejiang Ocean University, Zhoushan 316022, China,
2. Zhejiang Marine Fisheries Research Institute, Zhoushan 316021, China,
3. Fisheries College, Ocean University of China, Qingdao 266003, China;
4. College of Ecology and Environment, Hainan University, Haikou 570228, China;
5. College of Fisheries and Life Science, Hainan Tropical Ocean University, Sanya 572022, China)

Abstract: The coast of Zhejiang has the most extensive fishing grounds in China and is rich in fish resources.
Juvenile Engraulis japonicus is one of the key fish species in the area. However, due to over fishing and other
human factors, which resources are less than they used to be. The Ministry of Agriculture and Rural Affairs
approved juvenile E. japonicus fishery along the coast of Zhejiang in 2018 to achieve a sustainable harvest of this
species juvenile. Meanwhile, there were no studies report using DNA barcoding to identify species of the fishery
presently. To comprehensively understand the bycatch species of juvenile anchovy fishery and investigate the
effectiveness of mitochondrial cytochrome oxidase subunit I (CO 1) gene in the identification of fish, this study
adopted the method of DNA barcode-assisted morphological classification, taking 192 juvenile fishes from the by-
catch of juvenile E. japonicus fishery. Finally, we identified 48 species, belonging to 46 genera of 2 classes 11
orders 36 families, of which 46 species were identified to the level of species, 2 to the level of genera, and 11 spe-
cies of morphology misidentifies were successfully identified. The average length of 152 CO I sequences was 654
bp (634-656 bp), and conserved sites accounted for 47.21%, informative sites accounted for 45.25% and variable
sites accounted for 51.89%. The content of C+G (47.66%) was significantly lower than that of A+T (52.34%),
showing at AT bias, and the highest AT content was found at the site 3. The average interspecific genetic distance
(0.252 3) was 74 times higher than the average intraspecific genetic distance (0.003 4). The largest genetic dis-
tance between genera was between Salanx and Pampus (0.339 5), and the smallest was between Trachurus and
Alectis (0.119 7). The largest genetic distance between the families was between Salangidae and Stromateidae
(0.339 5), and the smallest was between Atherinidac and Carangidae (0.192 1). The largest genetic distance was
between Perciformes and Osmeriformes (0.276 2), and the smallest was between Scorpaeniformes and Atherini-
formes (0.212 2). The ABGD analysis resulted in 48 OTUs, consistent with the morphological classification. The
phylogenetic tree was constructed based on CO 1 gene, and individuals of the same species could be clustered in
the same branch. The species could be effectively distinguished, but the clustering relationships at the family and
order levels were not clear. The DNA barcoding identification results were basically consistent with the morpholo-
gical identification results. The above results indicated that DNA barcoding could be used as an effective method
of identification of juvenile E. japonicus fishery in Zhejiang coast, which made up for the limitations and short-
comings of traditional morphological identification methods. The findings of this study can lay the foundation for
the study of fish diversity and spawning migration along the Zhejiang coast, as well as provide a scientific basis for
the sustainable development and utilization of juvenile Engraulis japonicus fishery.
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