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FE: RAARKCOL A 12SRNA FEH B 1E W DNA &, p kil 0 & F & A fF 4 & A &
DR A AR, ARRER A B AN it e MR L PoE R, FFRET HAEKR3NA,
R EE e e ETE2SH2E0M (2 xEER M) L+, L& B E (Perci-
formes) FF K Fr B R £, X H I 51.6%, & & bl 47.91%; H %k H & # B ( Clupeiformes ) ,
MK OE o 25%, BB Bt 34.56%. R FOFE 10 A, L oF RS ( Coilia mystus ) B E R E, H
0.071; Wk # & 8 ( Collichthys lucidus ) % 1%, % 0.014, COT 2 12SrRNA HH fr ey WHE R B R, &
P Fu{F A 2 12S rRNA 2 H F By 3 R h % (95.60%) M EZ & T COI £F (4322%) . # 1k &
ABGD 2 # 2 7, COT £ F A R £ B H 0~0.005 ( F350.003) , # |6 & 1% 55 & % 0.061~0.376
(F30253), B FAEHAEHKHDER” ABGD X| 2 4 K 5 # 45 & th 2t 45 & — 35 128
rRNA 2 F # N % 8 8 0~0.011 (F350.007), # 2 &£ 8 & H 0.007~0.487 ( F30283), &
#2 ( Chelon haematocheila ) 0 #] 8% 4,12 ( Chelon affinis) M| EHE B SR N R EEB LA B RELH
HE R, ABGD ¥ H XN 2 A E — M. RAEKX BN E &, EMH LN T, FrA 4 F 35 6 R 8 kLo
X, BEAMR S, L, ARECOT A 12SIRNA A AT HR AT HI O A SR & WfiFfksa,
BECOI HEEF B My FRIK, 2SIRNA R FH QLG M FAERK 0 HENFI, HAEEESE
REGRG N e HEE TN R FEmEHME,

K CO I & F; 12S rRNA FE [ ; & Jf fu {1 f# & ; DNA 4 & 4
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3 FLWI 2245 JT DNA SRS AR (W BRI 11 457 2 £0 01 R T €0k 28 41 L 20 AR5 AE (0 T 52 53

BB, 1 R fa 2 b T ) TR UR, 4 BRI HE f
) 43 A7 1B A8 b 2 PR AR 7K 3807 IR 3« i £ e U
R w E AR TR, LAk, B TS
Y 1) T RV Y A 5 5 A3, RV 1) SR YR 4
W2 %A TAEE, [EE, K602 7 Bl i 45 4 A5 3R
BE 8 BREIR, A O R HE £ 08 IR IR ) FE AR,
PR OR g 7 U0 S R RN 4 G R B PR P S R T AR
TELE JE IR T 35 92 VA a0 B A7 £ f) o 288 20 BN
B AL R TT R AR AP SR T AR Y B R,

1 B FIATHE fh1 1Y) S8 0 2 T Ml U5 R A ) DG B
Ao SR G (T8 25 2 55 78 A R E 7 I AA ZEAR K
BRI R . 3R E B iR 2R B it 3 000 F, (H 2
A BRI A Y £0 90 R AE £ AP AN I 300 B, Hoff
GRAAFHEA A B F R EHHFEFNEELRD,
DNA F IR, PRI | i 4 R ] 452 X Ak 45
YEBYOL ., B 1 T4 43 28 S5 8 A= ) 24
PERAT ST, JUH R 25 5 X5y PROME (9 AR &, 0 46 B0 D
FEHE (S0 HETR IR 2 9 DNA B )2 2k
LA 41 i 2, 2% AL T (cytochrome oxidase subunit I,
CO ) BB F Br, Ward Z M ffi ] CO T HE K 652 bp
B A1) 55 WK R W 207 Rl f 2, 25 R W co T
KR B BB 5 A R0 X 4y R R R ARk, o F 3
3% DNA (environmental DNA, eDNA) ¥ RH X B 27
A BEH N OB 5 . Miya S50 BF & T — % 128
rRNA J: K[ FREE DNA jd H]i) PCR 514, KN 163~
185 bp, Kl 1 230 Z2 0 PAHT  1F f DS W b, 25 5k
Wk D BOE IR Y Fh AN, 1Z LR R BEREREAE R SRS A
BX Ayt 2 W Fh, B DNA /0 H © B # R RE SR
SRREME R AF M ™ 4, JUH S T 00 | A7 e i

R T S A M TR BR T OO £ B RN AR £ R 2
ZH AN A3 A REAIE, () B B A 7 o R 1R 25 0 %o BT
1 £ B FIAFHE £ 565 5 1 38 F PR, A 0F 92 26 B 2020 4F
R BRI A BRI AT HE £ BFF 58 X 42, SR R RD AR
CO I F1 128 rRNA A Fr BeAF hy 25808, X6 P AT
FE AR S IEAT 43 28 55 58 RN A BT, Y UE P o 200 0 o) 2
VL1710 BRRAFHE 0 55 5 1 AT AT P, SRV 1T a2 O
Sy 0 AR 4 Rl 55 5 1) T g R A B 0 S 4 R
HIS KA .

2 MBS
2.1 HmE
£ G AT HE FRE 54 A R R AR e A Y T

2K ) (HE T 2~ 3 7, i B 10 min) A1
T2 MR, RAE R AIEE T A 50% R & E

Jay I SCER A . SRAERTR S 2020453 H 31 HE 4 H
3 H, HR4E 9 DU (D1-D9), HAA SR A% B 7] F k457
mEFE 1LAE s,

Fz 1 BEO R B8 AL

Table 1 Specific sampling time and stations

YDA SRFERSE] FKB/m KRR
D1 20204F4H3H 24 1.45
D2 2020443 H 15 7.85
D3 2020442 H 6 6.95
D4 2020442 H 10 25.6
D5 202044 1H 6.5 8
D6 202044 1H 9 23.57
D7 202044 1H 24 32.52
D8 20204F3[31H 13 28.82
D9 20204E3H31H 18 27.82

113.4° 113.6° 113.8° 114.0°

114.2°E

1 BRIV SRR L

Fig. 1 Sampling stations in the Zhujiang River Estuary
22 EFEADNARNEBMREY &

FE b X ZE K 85 R VRV A 5, BT 1.5 mL
BT, GRS A 2L R 41 DNA $2 5007 &
(KM, ) JEHE N 4 DNA, 2 )5 % T-20C 14
fE o Zekitk CO 1 N By #5190 Fish-Fl:
5"TCAACCAACCACAAAGACATTGGCAC-3' I Fish-
R1: 5-TAGACTTCTGGGTGGCCAAAGAATCA-3' ",
LK 12S IRNA FEK By 1575 [4)°h MiFish-F: 5-GTC-
GGTAAAACTCGTGCCAGC-3'Fll MiFish-R: 5'-CATAG-
TGGGGTATCTAATCCCAGTTTG-3"", PCR ¥ )i}
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SAFUR 15 pL, Hoip 4045 2xPCR Buffer 7.5 pL, 2 mmol/L
dNTPs 1 pL, 1E & 17 514 (10 pmol/L) 45 0.4 uL, KOD
FX(1 U/uL)0.3 pL, DNA B 1 pL, JIALZEK % 15 pl.
PCR §" #7257 2+ 98°C 22 14 2 min; 98°C £ £ 10 s,
55/50°C iR 2k 30 s, 68°C ZE i1 40 s, 40 1 35 68°C 4E
fil 10 min, PCR F=4) 28 1.2% Y BN 58 sz el ok A6
A% T IR AR EE R A W] IR XLy I T
2.3 HEES

P &35 51 5 SR DN Astar 328 AR $f 06 151 9 47
N TR FPFEEDN, KX JE 12S rRNA JF 51 28 fi 2 pr
4 F5E IR 2H %145 7% ( Mitochondrial Genome Database of
Fish, MitoFish) %0, CO T J3 51l 28 /1= fiiy 4% J b i 4
% %% (Barcode of Life Data, BOLD) (& FE U7 b X, 47
JCA R L 345 R, % F GenBank 504 B LU X, #4549
Rl g, e 5 A 8 A ER VT 11 0 20008 P Lo X A% o
AL ARLE =99% % 12 M [F] — W s 92%~99% % &
Nl s 85%~92% 45 5E Ny [a] — s, fifi il MEGA7
A% MR % Kimura2-Parameter ( K2P) XN 2> i 51 1 X} Fip
] 8% 1% 1 25 (interspecific genetic distance) 17 Py 15t f£
# % (intraspecific genetic distance) #f 1731527, R H
ABGD( Automatic Barcode Gap Discovery ) # :#5 4=
J 3 A s, X0 AE R — L R REAR A E Ry 1 AR,
{8 1 PhyloSuit # {4 1 (1) MrBayes #17 D1 ity R 48 &
B R e I H] itol FRIEXT R 58 & B WA TAR LR,
uli {57 €1 {5 ] Ocean Data View #4120 x4, 4 Filt v 3C
AMBPLT 22 AP R ARG A M) IE .,

1 G K AT HE (RS 5 B SR FH DL A 5 e,

Y =(N,/N)X f» (DO

A, NS R B N O T R A B R
Ty f AR i FRORE B TE T S L P B AR R AR
FEHHCY=0.01 BRNS Ry fle e

3 AR50

3.1 FIlFEER

PRVL DR £ 9 A ub i rh, HARAG 5P 352 k%, 4F
HEfR 39 2%, Gt 391 MRS T AR ALK B4 (56 2),
I 2, Zobifk CO T BT MR A5 4 207 51 169 4%, 51
FEAY 74 2%, 8 28 43 Fh, P NI 0l 43.22%; £k
FiAK 12S rRNA FE P4 39 545 A 2407 51 369 7%, HLA%
79 4, Mg 025 59 B, PRI BTN 95.60%. &5
AP SE NP 25 R, 78 B 391 SRR S P T
TE 382 ANFEM, S 2 60 Fh, P HE IR K 97.70%.
32 FTERAMMBESH

TE 9 AUl 7, 382 A ZUOHE i b, S8 5E HY 60 Fih

®2 TRESNENRFHAHENYGE
Table 2 Species and quantity of eggs and larvae

at different stations

SEIEY R Fh%
BT A
muy fPMEf fbp M fbn frAEf
DI 42 4 2 4 5 3
D2 39 0 38 0 9 0
D3 31 17 28 17 14 7
D4 40 0 40 0 15 0
D5 40 8 40 8 14 4
D6 40 1 40 1 20 1
D7 42 0 42 0 18 0
D8 40 5 36 5 18 3
D9 38 4 37 4 10 4
it 352 39 343 39 52 15

2, SfE T 7 H 25 Bk 42 &, 58 Fh £1 25 98 5E B b,
1 A % 5 2R (A 5 ARl Sciaenidae), 1 Fl %5 2 &
(BB JE Repomucenus), W3¢ 3. FrA #E &L, DL
JE B (Perciformes) i 28 F 4 2 B 22, Bl 25407 Loy
51.6%, ¥ 5 R 47.91%, Hwk S #EE B ( Clupei-
formes), F JHL T ol 25%, B 7 LRy 34.56%. 1
R 10 R0, B R BF ( Coilia mystus) . T BE T fF
( Nuchequula nuchalis) . H 7% 45 48 11 ( Nemipterus ja-
ponicus) . &y W5 w7 /N £ ( Stolephorus insularis) . PY
Wk F1 ( Johnius grypotus) . ¥ % /N T i ( Sardinella
lemuru) . K P2 88 ( Acanthopagrus pacificus) . YR 5
(Solea ovata). " 175 #8 ( Cynoglossus sinicus) . ik H
# 411 ( Collichthys lucidus) . Fob RUB O 35 52 B v,
0.071; M Sk A 2 0 e fIX, O 0.014,

AT RE A e, R R = 1 B2 62 ) (Engraulid-
ae), (5 FE A B LAY 25.9%, BRI AR 65 )E ( Coil-
ia)(61.6%) . 47 /N £ & ( Stolephorus)(21.2%) . #%
)& ( Thryssa)(17.2%), 5% J& {Uf KU —Fh, 48
XL HU O A E Rk, bR RSB 17%, FEERD
2y Y s £ I (Johnius ) (56.2% ) FI A 3 f6 & ( Collich-
thys)(36.9%); T 1K K Bl ( Clupeidae), o7 FE &b B 4L
(1 32.3%, BRI N/NDT 188 (Sardinella)(71.9%)
d g Ak, AR R BUR Z IR A 2l
( Nemipteridae) . 7% 5 F} ( Cynoglossidae) . £} ( Leio-
gnathidae) . #7%} ( Sparidae). fif§ £} (Mugilidae) 55, 4x £k
R —Fh H AR 2 fn
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3 AL 22 45 5T DNA ZJB R () BRT 1 75 2= 40 1 AT f0 P S 4 UR 93 A R AT A AT 5% 59

i1 G R AFHE £ R S H0E R A A 26 3 iR, Bt
L ok o 7 B 50% 0 R IS A TSk A B | KUY
HH A 42k f0 3 Fh, T 10% BFZEA 12 F0 . R
Sl 7 [E) P 28 40022 SRR, 3k 2 i DI i /b, {UH
050 5 Fh, AFHE 3 Fh, DS w25, A by 18 Fh, 1T
et 3 F.

MRS [T, BRIT 138 7 0 O FIAT-fE 0 32
FELLR] 1 R VR v /N B A 2 Ry T R B K M
2, RTINS T A MR . A AR &gt o
M 255 S0 B IR R A S, Wl Sk A 3 41| 8 88 ( Chelon
haematocheila) . 2108 7 ¥F 2 1 ( Odontamblyopus rubi-
cundus). 1£8% (Clupanodon thrissa) 5§, T & K PEFIZE
3.3 =fREEEITEM ABGD X4

169 %% CO 1 J# 8 et BI5%, 3545 — BT 81K i
650 bp, AR 4E K2P AU py FAp (] st A B BS . 45
R R N 8 A% 5 B R 0~ 0.005, SF-25 2k 0.003; Fif i)
FE B R 0.061~0.376, ~F- 34 0.253. 369 4% 12S rRNA
79 e X U1 5%, 348 —30F 51K Bl 166~ 174 bp.
HR 4R K2P A5 75 150 Ffr phy 1 o ] 358 1% R 5, 445 SR R
Flt N 38 A5 58S A 0~0.011, F3 4 0.007; F ] 5 4
0.007~0.487, -4 0.283, B4~ 5 K F BE 5 ) il

3072 BRI 4
45

40
35+

304
[

25
25

Sud
R 20-

N 18t 1% 15 25 19 3 fik T Ratnasingham F1 Hebert"” 32 1
(i de KR Y BE 25 0y 0.02 R #E . CO T JF 511 F ] F- 1
i I A R P 3t A5 B BT 1Y 84 £, 12S rRNA ¥4Il Fh
(i) - 247 35t 1% B 5 g Ao P 35 A% B B 119 143 85, B4 5 b
[ 35 % BE 5 22 S R I B Y 10 A% LA L B 0 B
CO T J7 51 1y S5 /Nl ] 388 £ B 85 37 378 R d5c KO N st
LB, W35 (R A7 76 B B i < SRS R B, 12S rRNA
J 1 11 Jre /N 8] 38 % BE /N1 B KR N 38t % 1 B, T
B AL L EZ, NE R SRIEEE B, 12S rRNA
JE 1 (1 e /N ) 38 A B 0.007 776 T 1 % T AT i £
82 (Chelon affinis) Wi1>Fh Z [, BRI 4R, 12S rRNA J751]
F18) A o ] 35 % B B 241 R N st A% I 88 HLR T 0.02,

i i ABGD 4 L 0.001~ 0.100 J¢ 46 {f P X [H]
Xt 74 % CO T F# 51 H1 79 4& 12S rRNA J¥# 51] 55 71 i
T84y, a5 S an &l 2 s, w6 ) 4 A5 SR A R R E .
CO I ¥4 74 % 5o A% 87 3 75 Je S fH P4 0.001~
0.061 6 B 4% 53 hy 43 20, 25 3 5 5048 e L X 45 5 Fl 2k
Br—F . 12S rRNA F 51 79 4 B3 R 51 78 56 5 (8
P 2} 0.001~0.008 9 I} 9 53 Ay 58 2H , 1 235 5 o 4 T 4K
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Species composition and distribution characteristic of fish eggs
and larvae based on DNA barcoding technology of
the Zhujiang River Estuary in spring

Kong Xiaolan', Zhang Shuai', Chen Zuozhi"?, Lin Zhaojin', Jiang Peiwen', Jiang Yan’e'

(1. Key Laboratory of Sustainable Utilization of Open-sea Fishery, Ministry of Agriculture and Rural Affairs, South China Sea Fisheries Re-

search Institute, Chinese Academy of Fishery Science, Guangzhou 510300, China; 2. Southern Marine Science and Engineering Guangdong
Laboratory (Guangzhou), Guangzhou 511458, China)

Abstract: In order to improve the success rate and accuracy of species identification of fish eggs and larvae, fish

eggs and larvae samples collected from the Zhujiang River Estuary in spring were identified by DNA barcoding

technology based on the mitochondrial CO I and 12S rRNA genes. A total of 391 samples were amplified and 60

species in 7 orders, 25 families, 42 genera were successfully identified (2 species were not identified). Among

them, Perciformes had the most species and quantity accounting for 51.6% and 47.91% respectively, followed by
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Clupeiformes with 25% and 34.56% respectively. There were 10 dominant species, among which Coilia mystus had
the highest dominance of 0.071, Collichthys lucidus had the lowest dominance of 0.014. The amplification results
of CO I and 12S rRNA gene fragments showed that the success rate of 12S rRNA gene amplification in eggs and
larvae (95.60%) was significantly higher than that of CO I gene (43.22%). Genetic distance and ABGD analysis
showed that the intraspecies genetic distance of CO I gene was 0—0.005 (average was 0.003), and the interspecific
genetic distance was 0.061—0.376 (average was 0.253), and there was an obvious “barcode gap” between them. The
intraspecific genetic distance of 12S rRNA gene was 0—0.011 (average was 0.007), and the interspecific genetic dis-
tance was 0.007—0.487(average was 0.283). which do not form a “barcode gap” between the interspecific and in-
traspecies genetic distances. The Bayesian phylogenetic tree based on CO I and 12S rRNA genes showed that all
species could be clustered into independent branches and can be effectively distinguished. The above results show
that both CO I gene and 12S rRNA gene can be used for the identification of most fish eggs and larvae, but the suc-
cess rate of CO I gene amplification is low, and it is difficult to distinguish some closely related species of 12S
rRNA gene. The combined use of the two genes can improve the success rate and accuracy of species identification

of fish eggs and larvae.

Key words: CO I gene; 12S rRNA gene; fish eggs and larvae; DNA barcoding
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