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T CO | ERWEEILFAT{FHEE DNA FRBIH

e, KA, BAER XNF, DM, TZHK, BE
PR P DRSEIT, ARV R A S S AR TS0 %, e BT 361013

FEE: NS DNA 500 R R A 1 8 0 A7 FE fa P 28 508 T 3l A, 2015 4F 7 1 17—20 H REEAR @41
MERE S, IRk 80 BiFT DNA KIEM T, SRAHTFHEMAY CO T REHITH 73 5%, %EATHEM 26 Fl, BT 7
H22F 258, A 5 M ERE, 2 MRS ERIR, Fh 8L B R 0.0023, J& PR R4 HE
01797, L3N BAEEE RS 78 1%, ULEAFIFH CO T & K AT IR T4 R AP HE i Fp 2 e o R ] . H IR
1435 A5 B B8 4350 R 0.1937 . 0.2420, 8t (L HE BSBE G 7 R B ou 4 s i s K . 72 R G HEAb B 0 b b, [l —Fh 2R iR
[ AARER R AR — 32, i YR ER 3 RN ST 1) — 32, X LY R REA A X A Tk . DL BZ5 SRR, Lhifk CO 1
SERPE R DNA S0 AT LA SEBAT-FE (0 A Al S a2, ELER 2 RESE 5 B R AY K SF-

KR CO TP, fRtirify; fFHEfi; DNA KB, mRNE

FESES: S93 WHARERD: A

£ 28 IR (B FE A 00 AT ) 2 R
TR E R, AN A R R L R T A
Wt oYy | SRR WOl IR A T
e AR BAE R B, R AR
RU o RN ARG AT, BadiR kg
Fid PSR E 2y, HIE SRR 225K
BE, pREE THERERR, RAPHBEER
1B B AT L% B0 RD, 28R REK E B R
g 1K o T BAR G A 25 Bt iR 4 e
HINN NGRS TF B, RIS 1 % 45
WA —2, 2B, s %R
I DNA FEMEARKIE T HEGE 5 MERE
N I 2527 7 VR S e AT HE A MER 1, 25 SRR 1,
TEARF UGBS RIEFRIRL, B 8K IE
W% R 80.1%. 41.1%, Fh/KF-FHERGRUN
13.5%. K TAEGILE2E0M LM R R %, DNA
SIS H AR A THE 0 R A 2 RS TR 0 L

s BEA: 2017-03-10; f&iT HER: 2017-05-04.

NEHS: 1005-8737-(2017)06-1176-08

DNA FIMHE AR A YA 1 | FhiE 2=
S —BEEk JLBE DNA B3R %t B
A, AR S — D) 2 2 i Fh s
TH RIS R o 28 5 R BT, A
DNA 5T H AR BEA AL TE SRR EA L), . 40 F
AR A F BB 2 R A AT HE A T 5 o
VR VE B R M 25 A8 5 DR ) R AR 4 i £,
% CE LB VK 1 (cytochrome C oxidase subumit I,
CO DFEEPH N E, # 2 H TYFh % M2k
ST, ATAESk, EANE A N DNA STE A
PEATAFHE 02K S e A ARAET '), i Pegg %5is
JH DNA FICAEAR, W WA YR B2 Al i 70 T
3l (A A 25 2 B s R Y 7K A, Valdez-Moreno
25 3z ] I R e o BB B G R 4 R Y 1A R
o, E N AR AR R AR5 IS, P2
YooE Z R G SRIE B =k, W DNA 4&E
AR AT 02 AR S R AR >, HOR

EEWB: mad a8 A5 B8R B T AR £ I(2015R1003-5); 45 845 1 54 A= 1 38 35 5 5 v (B AL A R o 05 S 00 =5 P
F(2016fjscq04); ] 4 B T 5 A M WS VR R (B AL T K B AR 28 LR 455 4 (2014FIPTO1); ARt B B0 IAF 9 48 B A W b IR
5 PR RO & AR A LRS54 (14PZYO17NF17).

TEEBE N RAEMA986-), L, Wit:, BYFRMFIT L, F2 Ml SR A Wy 2k e R 524 F 5T . B-mail: xuchunyan218@126.com
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PRABMEAE: HT CO T HF KR & FHEff DNA SIS 01 1177

ZRETORC AR ELTEGE. BRI
e T TR 2 AR I8 T K Y1 PRV S A A
R i A BT 5 4 8 R DG HRGE o ARG N T
CO 1 HHFHIHY DNA KIEBEE A, 0
W HES 73 25 CO 1741, i iz 3 v 3l
(K)o PN N [ 22 55, 36 1 HG A R 9 LA 3R AT
e AP S 8 P a8 FH M TR AS B 5 0] o A7 FE
1) 43 AT AL ILRE TERE, M A2 2 17 HE £ 53
Je2E BT o

1 MRE5FE

11 HRRESESFELETE

2015 4F 7 A 17—20 H, fERATIEFRE 12
ASRAEUAL(EL L), FIFHAFHE AR (W B B A% 1.3 m,
M H 0.505 mm, WA 6 myREFHEMHEN, RE
5 2R A W, 6 RS I 11 T8 A K TAIR S,
i3 2 kn, 3 10 min, FE 5 95% BTG
LI [, A S0 % AT A 2R 4 Ay A
PI2E 53T o T SN A R L I B (BRMR B B
SZX7) FARIEIE AR AF HEAT % 58, AR08 1 46
FELER, B — Pk B R R ETT DNA B S
ST BARBERAER ST T2 W, GB/T 12763.6-
2007 AR HLTE 55 6 FRAy: AR

—
26°N e

25°N

101112 !
OSORO0 Taiwan

24°N ¢ <7 e

Y

118°E 119°F 120°F 121°E
Bl 1 SREESN A (o)
Fig. 1 The survey stations () of fish larvae and juveniles
12 DNA#REL. PCR ¥ &Kl
i | DNeasy Blood & Tissue Kit i & 4% &
VLI PR HUE 4] DNA, R/ A7 0 0 2%,
BRMATHE@EUETR . CO 1 ILH P H P #5198
Fish F1: 5'-TCAACCAACCACAAAGACATTGG-
CAC-3’, Fish R1: 5'-TAGACTTCTGGGTGGCCA-

AAGAATCA-3', JWRZR N 25 uL, 1% 2.5 uL
10xbuffer, 2 pL dNTPs(2.5 mmol/L), 1F & 5|%)
(10 pmol/L)4% 0.5 pL , 0.3 uL Tagq fiff, DNA it
1 pL, HARTBAKHNE . SOV 2540 94°C Fils
PE 4 min; 94°CAEPE 305, 50°C Bk 305, 72°C 4E
fi 1 min, 35 MEIF; 72°C ZEfH 9 min, PCR =4
28 1%0 SIS HEBE R HL DR A A I ACR,, IR
F—WI5EH PCR P2k 2 HIEA: T I
1.3 F3lath

FIFH Dnastar 3P0 TE 5 ] 7 4 #E 4T B,
LT TR, 5 i3 5] [F i /£ NCBI(nati-
onal center for biotechnology information)f1 BOLD
(barcode of life database) M uli #H17 L XF, KF 52
AR IR 51 o A% 5205 9P 91 SO OGAR B,
Fl Sequin 4% #1315 58 & GenBank FKEUT 515 . H
MEGAG6.0 B A 73 M BT R S I BE | Bl 2H
PREFOL R BRI AE R R
MAESE, BT Kimura-2-parameter XS EUE
(K2P)i oL e, H A4k He2: (neighbor joining)
R G b ), 22 1000 WK 3 & A (bootstrap)
L SR Y

2 HR5HMH

21 CO | EEFII&4H

ARWFFEALE I 80 AT HE AT i i#E 4T DNA 2
B, PCR Y1 By, HeZ3k4s 73 45 CO 15
P3N, 53 7TAFES T DNA B RFEH COo 1
JEANY 38 R0 o BTk T 5K B3 2 655 bp( A5
YX), B4 % GenBank, £35S K KY3-
15340~KY315395. KY315397~KY315413, A
A FNEI s 1B, J7 51 (7)1 240 3 41
A T:29.9%. C:28.2%. A:23.3%. G: 18.6%, A+T
THE(53.2%)E T G+C & hE(46.8%), XA G L5
025 COL JF AN MR FE 20 BURRAE . 265 3 N3+
HOGHC HiE(56.8%) W& F T46 1 M 2 B+
17 2(42.6%F1 41.0%), 5 25— B L 2H B 2R U
W 1 25 Sk o AR A TP R AR DR ST A A 363 1,
AR S 293, AT 2IAF B 279 A, BRGEARA AN

141~
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22 Fltkxd

R T MR Mo R AT S, T BE R
COI J# 435 A 5| GenBank 1 BOLD %41 ¢ H ik
FrHAT, s AL AL E =98% | 92%~98% | 85%~
92%, KGAFHE AR S SEE A —Fh . IR . BHK

SO DNA SIS 45 L 1, 26 SRR

FPHE AR PE P REET A E 2R, RIS 7 H 22
Bt 25 J&; 5 MR LARYE E 287 Bl (Blenniidae),
7t GenBank I BOLD ##ig /4 H e KA 378
85%~86%; 6 /M T 515 UM 2 Hh i 21 R AR

z1 PRI, DAMA RN GenBank F55

Tab.1 Species name, taxonomic status and GenBank accession numbers

4 species $. T4 Latin name M7 taxonomic status GenBank J#51%5° GenBank accession numbers

SRR AR Gerres limbatus 1% B 4R B RHR 0 F KY315350, KY315355, KY315357

B0 RO Gerres sp. AL KY315340~KY315341,
KY315346~KY315348, KY315356

IR UF R Odontamblyopus rubicundus  ##JF H 88 iF j2 fa Bl R iR fi )8 KY315374, KY315377~KY315378

FLEF R Trypauchen vagina 7% H 68 UR 52 R LR R A0 )R KY315379

EIV ==L N Parachaeturichthys polynema % H iF FR A RHIF REF )8 KY315375~KY315376

AL Sparidae sp. ISR KY315349

AR KR B8 Monodactylus argenteus (5 AE NI =y B[ =) KY315354

/DAY Diagramma pictum 59 B A5 A Rk ol R TR KY315397

R I HE 5 ff Scol opsis vosmeri 53 H A R HE ' m KY315395

FO N XL £ Ambassis marianus A 4 3DV SukiN: KY315360

% 1 F0iE £n Iniistius dea )% H I Sk fa Rl Hi g 10 ) KY315386~KY315387. KY315390

ML figk Coryphaena hippurus 7% B LBk R} il m KY315383

A Bt )R Epinephelus sp. 59 H iR Bl B £ KY315402~KY315404

e s AuXis sp. i H R 4R e KY315398

i I 6% Alepes Kleinii ) Hi2EH2 R KY315370~KY315371, KY315373, KY315405

B Blenniidae sp. )% H AR KY315342~KY315344, KY315358, KY315362

B A5H Omobranchus punctatus S IASE PRIy i) KY315353, KY315359, KY315361, KY315364

VI Sillago asiatica B9 H 55 E R KY315363

sk Bk Upeneus japonicus (G IASE S ka4 A KY315368, KY315384~KY315385, KY315412

ER/MPTH  Sardinellajussieu AT F VN ) KY315365~KY315366, KY315369, KY315392

HRR b B Encrasicholina punctifer (SIASE TR Ry Ay T KY315391

SN Engraulis japonicus SIS =8 3 KY315380~KY315381

22 1 751 T Engyprosopon multisquama  #£JF H SF R e %5 67 & KY315400

EA ESr Arnoglossus polyspilus [ SIARE 17 13 KY315399

H 7% 2051 fiy Paraplagusia japonica WY H & SR 8 E KY315394

21t Paraplagusia bilineata WY H & SR 8 E KY315401

Tk fa Harpadon nehereus K15 0 B A Bk R e Sk f s KY315382

i i Saurida sp. KT 2 £t H AR i R g 6 e KY315393

fism” Hemiramphus sp. WUt H R KY315367, KY315372

TCHBE [R5 4 £ Srongylura leiura AT H T R R A R KY315352

JLEG AR Hypoatherina valenciennei DA AR AR AR AR KY315345, KY315351

i 3 Mugil strongylocephalus [ A N KY315388~KY315389,
KY315410~KY315411, KY315413

NI Dk Polydactylus sextarius SIS g XY KY315406~KY315409

T <O FRoRAE il 751 5 80808 B vh 2 AW R UM = 98%, AVEE BE ik, R eR . ABEa)E . feR)E | aehlE .
<@ FRRRE T HIAR IR 85%~92%, {452 FIRHY K, AnFE:

“@" R FIITE GenBank A1 BOLD Y L xF & A —2, ntRAL . SR,
Note: “@” indicates samples that sequences had high similarity (=98%) with many species in DNA barcode database, such as Gerres sp.,
Epinephelus sp., Auxis sp., Saurida sp..

“®” indicates samples that sequences similarity was between 85%—-92%, such as Blenniidae sp..
“(®” indicates samples that results of sequence alignment were different between GenBank and BOLD, such as Sparidae sp.,

Hemiramphus sp..
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fifi(Gerres oyena)Fll H 4~ + s firi(G. japonicus)i
FABLEE 35 >98%, [A] it R #4858 O B 6 )R
(Gerres sp.), JoikHfiE BAAHW—Fr, 55A 3 4
PR BLLL BB B, 2 0l 28 5E A7 B 4 (Epi-
nephelus sp.). I fiffiJ& (Saurida sp.) Fl ¢ J& (Auxis
sp.)o

BERLTE GenBank il BOLD %l J7 H e X 45
B —3, A WAL AT 53 L . Sparidae sp. 5
BOLD #¥ ¢ i 1Y 4 3k 1 (Sparus aurata) i #H L)
Pk 99%, [HY GenBank £ & H 4 Sk B A AH AL
PR, AL 85%, AEE AL L, 2R H % 2
BLa9 /K . Hemiramphus sp.5 GenBank £l BOLD
B e v B 4% (Hemiramphus  far) #H 811 23 51
96% . 99%, 2N H K B E K-
23 BfEEEE

FIFH MEGAG6 3, BT K2P A4 55
KB IO AL BB (K 2) TN B35 AL FE 128 4 A 7
0~0.0051, “F¥°4 0.0023(SD=0.00156); ZA~4F
(R N R AE IR BS AR R 0, £0K 4 HF jg 1 (Odontam-

blyopus rubicundus)f A8 1% i 55 e K. (7] J& A [A]
Wy R] 35t 14 1 B B K, YERITE 0.1578~0.2016,
e KAH L Fe/IME S 51 BUAE AR 94 )& (Ger res) 12 5
J& (Paraplagusia) i ¥ Fl [a], -5 ]38t 14 #E 25 hy
0.1797(SD=0.02190), #j R Fh st {4 1 i 78 %,
552004 4F Hebert 25 5«10 FI 45, B
COI Hk [5| Fy 51) 1) b 1] 352 4% 1 9 A ~F- Xy b oA g5 A2
B 10 A5 LA B A DUR R X 4 b o B P Ja 1] 5
1% B 85 f5c /ME N BB (Bothidae) ) 48 %5 6 )& (Eng-
yprosopon) A1 = % & J& (Arnoglossus), Higt 14 #E &
H0.1474, HKAE N HE L (Synodidae) 1) JE 3k
£ J& (Har podon) Fig i J&, Hst £ 98 0.2344,
E34%0.1937(SD=0.02845)., H Rk 354 1 B
B /NME M 15 Bl (Scombridae) F1 5 £ (Carangidae),
WA B O 0.1775, f K H N 6F BL A 65 R
(Cynoglossidae), it 1% If & & 0.2902, F ¥R
0.2420(SD=0.02214), H LA UL, 8 f&HE B k& 4
B IC I TG K, (H K R i S R T
o I k2%

%z 2 FAEPEMTIEEZEE(K2P)GEIH R

Tab. 2 Summary of genetic divergences (K 2P) within various taxonomic levels

He B coverage Fe/ME minimum e R{E maximum  F3{H average FrifE 2 standard deviation
N species 0.0000 0.0051 0.0023 0.00156
[A] J& F [8] among species within genus 0.1578 0.2016 0.1797 0.02190
[A] %} )& (8] among genera within family 0.1474 0.2344 0.1937 0.02845
[7] H #E] among families within order 0.1775 0.2902 0.2420 0.02214

24 RGHWSW

BT 33 ARG 73 45 CO T EEPH P AL 2 R
et (B 2). HIEATLLE ), AW A Y
TR 53 S 2R SR ST 0 — 32, Rl — 4l () A [] A 44
HRRERTE—X, HEFEMRE99%). [FE . FF
AR SRS RCR AR W 0, WR 5 | 25 5)E N
(AN [6) B o 3l SR O — 3, B RL . BB pR £ R}
(Taenioididae) . fig#}(Engraulidae), ®FF}, fiyt):fa
BN 8 B AR 5 R —32 . B —HW
(AN [R) B} 1) SR A8 R AT M, 197) G 6 ) 1) 2 30 =
T 6 (A. polyspilus) 5 Z fif ki i & (Engyprosopon
multisquama) % & — % . T 3 FF 19 H A Z i85
(Paraplagusia japonica)-5 7 5 (P. bilineata) 2

— 3, HER S HEHRIFRE N~ AR HE
(] A T AT BN 43 5, AL U B i
JE H (Perciformes) . fffZ H (Clupeiformes) . ¥
H (Pleuronectiformes) . %] %&£ H (Myctophiformes) .
%4 H (Beloniformes) . #7 ff1 FH (Atheriniformes)
i 72 H (Mugiliformes) R K R R H L X | LK
AT
3 it

RN A E I BRERZMN, HiF 2020
FUR R E SRR IR, S350 T AFHE 532
WEMERE R . TESCPRINEE E TAET, 4w il
W OEX RS PORMK IR £ B T A 2R A ], (HfA
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99

4 4%} Blenniidae sp.
99 BT LHEREY Omobranchus punctatus
#57} Sparidae sp.
2 2R HEE Upeneus japonicus
9 | #IF RUFHE 4 Parachaeturichthys polynema
—{ « IR TE L Iniistius dea

2 R ERHERRES Scolopsis vosmeri
2 4 LIIRF AT B8 Odontamblyopus rubicundus

FLAFE4 Trypauchen vagina
I RAKARER Monodactylus argenteus

% 4 T8 3L 48§ Mugil strongylocephalus

99

22 FLEE 4RI Hypoatherina valenciennei
fisk @ Hemiramphus sp.
TCPLIR A4 Strongylura leiura

99
9

_ 99

il Coryphaena hippurus

RelRJE Auxis sp.
{ IiMH-#2 Alepes kleinii

o R K/ND T 48 Sardinella jussieu
_{ 2 5 /DI Diagramma pictum
i WS Sillago asiatica

{ 2 G4 Ambassis marianus
{ SRR Gerres limbatus

g{ 994 3178 Gerres sp.
HA% Engraulis japonicus
URNARER Encrasicholina punctifer
\ f1BE4)E Epinephelus sp.

9 ZPE B Arnoglossus polyspilus
499:3%9@%&@{ Engyprosopon multisquama
W3k ta Harpadon nehereus
;{ kR Saurida sp.

I

H 445185 Paraplagusia japonica

%8 Paraplagusia bilineata

52 { NTE IR Polydactylus sextarius

— 99

K2 BT CO 1L FHIH i R GETE ALY
IS8R B R G, 22 1000 REZMMFER I B
Fig. 2 Neighbor joining phylogenetic tree based on mitochondrial CO I sequences
Neighbor joining method is used to construct phylogenetic tree. Bootstrap values were obtained with 1000 resaplings.

R AR T S A DG S W S, A OCEERLA
PR HAS BB 42 T AT S B A A7 £ 45 C B IRHIB A
[F B SRRE, I L= £l rdis 5, B
TAEBE AR LS 2R, BRI
WA ITJUAEXER) DNA KSR R T1%
Gt oy e HORRAKEE T B R AR 48 2 W Fh B BRI,
AFHE f0 E A S 2 B AL T T 5k . 2003 41, Hebert
DI R 1 DNA B RIHEE, JF45H Cco 1
FEHTT AR S Fh %2 ) DNA £IB, 1t

Ja, CO 1M M T, 2, L2k,
KR R i sl ) A TR A ) R e O,
ABFFERI CO T ST A5 X 4 30T 15 2R 46 10
FFHEf PEAT Y2, B0 UE CO 1T FAE K Rl RS A
AT HE RPN IS S TP s A, DU R AP A £
P =il EP I
31 CO | £#MBEFHETMERETFHNERE
Fn 5 R 1%

W A R T I B, R CO 1
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TRAFMEAE: ST CO 1 LN A AR T W0 A1 HE 6 DNA ZIER b7 1181

FE PR 51 A5 [ Ja A (] 79 352 4% B B9 .(0.1797) 3 i K
TR B IEES(0.0023), LI CO T JEEAEN R
G5 AR EDUL R B H 2 A5 A5 RN T A 1 o 2
FEk, X R CO T FEHIRTLIAG 8 IX 4341 HE £h Fil
X X RS o Tt R B, X TR
FIREXRDSIAZIRIEW, X5 CO ¥4
10t % I B 2 0 S I o o T4 o B A % 1 R
TEARAT A o X UL CO 1 SIS 7 5 AE A %40
Kot R AL, RS2 B e
Pl 4 8 e R BR M, X 5 AR H R 4500
*?5([21722]0

WL FEAI T, Wk 33 MR 26 4
Yoo FAh, Ul ATHE S e R E A,
154 7 AP FP A S5 2 BRI /KSF, 1iBH DNA 4508
TR AR TEAFHE LSS 8 T IAFE— SN2 . A 44
Yo 55 rh Z2 4 Fh 2 BEVCEC, ARALPE S >
98%, V% & 3| J& (Gerres sp., Epinephelus sp.,
Auxis sp., Saurida sp.), i BAF B8 10 )l E] 5% 2%
PEAR &, AUIMNEIE S HITCHE X 5y, HFa 2=
SR/, FIH CO 1 JFI T eI L,
WAL A HoAt DNA ZIB 5 B LL 2% 9 Kriick 25
FIRFFTFE H, B—f0 CO T RN IR H TR A fa
KPR ISR, KoKW KRB EEIEZ PR
DNA FFIEAAEM YR % ik, 46 CO 1
S DR HG Al 3 R BB A e Y, DL E R R G R
L P HNE S/ NAEIRR R 2 3R R
AR, A LLEPELRA DNA AR X EUF 5 24,
41 16S tDNA .Cytb ND FE K %5, w5 % £+ DNA
2E G2 RIIR DNA, 40 18S rDNA ., 28S rDNA |
ITSs %00 B BEH A RCRA TRt — 222 | K.

FA 1Y FhZ DNA B 2 b n] BT e g
FE9 B B BRI, HAE GenBank 1 BOLD %4t J4
W B KA L I 7E 85%~86%, X % & F| B
(Blenniidae sp.); 2 ™47 P50 122 Heoxt )
() S A AL P — 35, (AL A7 AR A e, SRR
AL, A3 5 % B BHRE 197K - (Sparidae sp.,
Hemiramphus sp.), DNA 25765 5 K 51) J3E 19 58
BRI MERR 2 YRR ERR 55 AT HE, HRT, DNA 4%
TR E G PRI AR 23, LR i = — 2R 2 5
FME LSS E 2R RN 2, 78— R B RR®I T
DNA ZIEREARBRIH . F3o8, Bl e 4s iR 1)

B2 TR R R R S E . R,
WAE— 583 DNA KIEMEEEE, =5
JE T 50 RS ST, B M R P AR ) A A
SE AT GEAE
3.2 [ DNA £HEBEARLMNEEHIC R

ARk CO 1 HH R B P 9I4E A DNA &I
TP iz Bz, HAERR T 50 AR A /0N, i A ]
LR, WA TYMYEE . Hhc R U
B, BRAERD R ARSI A 2
E HY A I 9N B AR AR T I A B R S, & b
%, HJF55 NCBI K BOLD 530 (9 AHAL PR3
K 100% o H IV IR 20 A7 (B R fa 2 WLy £ 2
£ #E(Sllago sihama), /L filiE(S. japonica) flHE
fiZ (S aeolus), 2011 4F Gao %V Mlis g 1 2550
b (S, sinica); Chang Z5P4RE T 414 1245
FhfaZiy DNA ZIE6 75, Hob A 45 g
CO T JEHFH; i A El 3 1 I oK UL P B 174 #H ¢
HIE, PRI Y A A 9 0L 8 TR i S A
X— R B UL, TR A I S 4
FEARL, 3t A% G2 i 0 25 2 S5 0 1 7 T AR AR S N
i s s o H WP 2R A AT RE . H i AR
ke /D, (A 1 R INEEHE@, Jok
YN b % 8 H AR R IE S 28 5, AL
HE— 25 Y N B A f R 5, i — 2R T A
A VT P 43 A B 1 o

ZE bk, DNA IR A 8 3 HE S
FHIEAR Z ) K AP HEASETT R IS S, HAL £k
W T8 BRI KT o X B 5 2% 56 R BT AT £
Ffr, T2 05 22 36 AT 4 R BB 5T, LA v IR B
— CO T M FH BRI o I —2 5
% DNA SIUMEUE e, $2 w8000 e vh P 91 ) 8
ST, DASE o R PEILAE M Fh 4 P AR A

S Xk

[11  Zhou M Y, Chen X, Yang S Y. Identification of several fish
eggs and larval by DNA barcoding in Xiamen Water[J]. Ma-
rine Environmental Science, 2015, 34(1): 120-125, 135. [J#
XX, BREE, k=, R DNA SKIEREARSE 1R
faby, APt AN SIS E (D], MEIREERLE, 2015, 34(1):
120-125, 135.]

[2] KoHL,Wang Y T, Chiu T S, et al. Evaluating the accuracy

of morphological identification of larval fishes by applying
DNA barcoding[J]. PLoS ONE, 2013, 8(1): e53451.
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Species identification of partial fish larvae and juveniles in Fujian
coastal areas based on cytochrome C oxidase subunit | barcoding

XU Chunyan, SHEN Changchun, CAI Jiandi, LIU Yong, MA Chao, ZHUANG Zhidong, GE Hui

Fisheries Research Institute of Fujian; Key Laboratory of Cultivation and High-value Utilization of Marine Organisms
in Fujian Province, Xiamen 361013, China

Abstract: Fish eggs, larvae, and juveniles are important food sources for fish populations. Correct identification
of fish eggs, larvae, and juveniles can let us understand which species are spawning where and when, their hatch-
ing and nursery grounds, and their possible migration routes during their early life history. At present, fish larval
and juvenile identification mostly relies on morphological characters. But since different species often share simi-
lar characters and species change greatly during their early development stages, identification of fish larvae and
juveniles is very hard, most of which can only be identified to the family or genus level, except for a few fish ju-
veniles that can be identified to species. Moreover, because traditional morphological methods rely too much on
personal experience and observation methods, it is easy to misidentify fish larvae and juveniles and difficult to
identify to the genus or species level. In view of the limitations of traditional morphological methods, DNA bar-
code techniques could be a rapid tool to survey many uncertain species, species composition, and cryptic species
and to distinguish morphologically similar species. To study the applicability of this technique to identify fish
larvae and juveniles, samples were collected in Fujian coastal areas from July 17 to 20, 2015, and 80 samples were
selected for DNA barcoding analysis. A total of 73 valid cytochrome C oxidase subunit [ (CO I) gene sequences of
fish larvae and juveniles in Fujian coastal areas were obtained. Five species were identified to the level of genus,
two were identified to the level of family, and another 26 species were identified to the level of species. The re-
sults showed that the average Kimura-2-parameter (K2P) distances within species, genus, family, and order were
0.0023, 0.1797, 0.1937, and 0.2420, respectively. The interspecific genetic distance was much larger than the in-
traspecific distance, and K2P genetic distance values increased with taxonomic level. All sequences formed spe-
cies units in a neighbor-joining phylogenetic tree, indicating that the DNA barcode can be used to identify these 33
species. Consequently, CO I barcoding is one of the useful tools to identify fish larvae and juveniles. However,
this test highlights the limitations of DNA barcoding. The neighbor-joining tree cannot analyze cluster relations
clearly above the taxonomic level of family, which corresponds to the slower-increasing trend of genetic distance
values with the higher taxa. This means that CO I barcoding is only suitable for phylogenetic analysis of lower
taxa, and is not applicable for species identification of higher taxa. Four sequences having high similarity (greater
than 98%) with many species in the database were identified only to genus (Gerres sp., Epinephelus sp., Auxis sp.,
and Saurida sp.). That indicates that some fish species are similar not only in shape but also in CO I sequences,
and sequence identification cannot be done using only CO I barcoding. We should strengthen the research of
multi-gene barcode technology in order to overcome the deficiency of the single CO I gene sequence. Another
sequence, limited by the number of sequences that can be used in the DNA database, with a maximum similarity
between 85%—-86%, was identified to the level of family. It is suggested to further improve the sequence quantity
and quality of the DNA barcode database, so as to let it be more useful for species identification.

Key words: cytochrome C oxidase subunit I (CO I); Fujian coastal areas; fish larvae and juveniles; DNA barcoding;
fish identification
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