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The square icon indicates that the site only conducts environmental
DNA macro bar code research, the triangle icon indicates that the
site only conducts bottom trawling research, and the circular icon
indicates that the site uses two methods at the same time. The solid
rectangle represents the research area of Zou et al. ™ and the
dotted rectangle represents the research area of Cheang et al™!
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Tab. 1 The number of fish taxa detected in the Pearl River Estuary from eDNA metabarcoding and bottom trawling
AlFamily J&Genus FhSpecies
H Order I EEDNA JE 4 4 il FIEDNA JE A il FIEDNA JE 4 4 &1t
eDNA  Bottom trawling Total eDNA  Bottom trawling Total eDNA  Bottom trawling Total
H.% H Carcharhiniformes 1 0 1 1 0 1 1 0 1
%% H Rajiformes 2 1 2 2 1 2 2 1 3
¥ 7% H Perciformes 37 12 37 78 22 79 104 23 105
il F H Clupeiformes 3 3 3 12 7 13 24 12 25
i J% H Pleuronectiformes 3 0 3 5 0 5 12 0 12
fi§i 7% H Mugiliformes 1 1 1 3 3 4 5 4 6
fifh &2 H Scorpaeniformes 3 0 3 5 0 5 5 0 5
# % H Syngnathiformes 1 0 1 2 0 2 2 0 2
#H I 4. H Osmeriformes 1 1 1 2 1 2 2 1 2
|5 M 4 H Stomiiformes 1 0 1 1 0 1 1 0 1
7% H Cypriniformes 1 0 1 2 0 2 2 0 2
fig#ifi H Anguilliformes 4 1 4 4 1 4 5 1 5
5% H Siluriformes 3 1 3 3 1 3 3 1 3
fifi J£ H Tetraodontiformes 1 1 1 3 1 3 3 1 3
{ili % f8 H Aulopiformes 1 1 1 2 2 2 4 3 4
M1 Total 63 22 63 125 39 128 175 47 179
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Fig. 2 The composition of fish species at each sampling site detected by environmental DNA metabarcoding (left) and bottom trawling

(right)
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Total represents a collection of fish from all sites
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Fig.3 Venn diagrams based on fish species detected by environmental
eDNA metabarcoding and historical survey data of the Pearl River
Estuary
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the historical bottom trawling survey (A), Zou, et al (B),
Cheang, et al.” (C)

_ T 1
5 40 4
=]
8
g 35t
g
= -
wn
&/ 30
9
=
=
E
£ 25t
’ T
20 L L
Th#5 DNA 25T JECHE M
DNA metabarcoding Bottom trawling
0.90 .
. B T 1
el
£ 085 -
g
£ 080 |
.(7) o
E 0.75
g
2 070 |
£
wn
0.65 .
b DNA 222521 JECHE 1]
DNA metabarcoding Bottom trawling

B 4 JF Shannon#g % (A)FSimpsontis F(B)ZRIL IR 1 £ 2
e ZES
Fig. 4 Fish community o diversity based on Shannon index (left)
and Simpson index (right) in the Pearl River Estuary
*RKIRNP<0.05, *** KR P<0.001
* indicates P<0.05, *** indicates P<0.001

Bk, BaR/KERFE KB, AT
RFERI(AL0. ATTFICA) AT 75 1L HE I, ZHIX 2
BRYLI K 28 B B 72 50 F g, Mm%
%, BT LA TERER I B 5 2 1 #0251, Zou g™
E 35 FE A 1 7 V0 1Bt AT PR DN AR, BT LAKSE
M BV 2 % K, a0 ¥tk (Clarias fuscus) |~
IR 4ji(Megalobrama terminalis) R 5. (Ctenopharyn-
godon idella)%%, {HE FIRAE I H 35 2%, AHfF
¢ 5 cheang 28 SR L 1 A [7) 4.5, AL FR) 2
Zou5" 15 Cheang 5™ B A R U 1 DR 7] #8053
TRATRE b B T IS IR AS . AT SR Zou ™
WY 18128 rRNASE A XK Mifishid A 514, %
S WDAE Bl T 50 R COUE B PR RE AR T HoAh 35 4
314, i Cheang5 ™ % 19 81 CO T 3R X 1

fImICOIintF-jgHCO2198 5| ¥k 474 18, 1% 5| ¥kt
A ° B3
A10 5
02
o1t
BN BS
EN °
g 0 o o
= C4% Tez,
g 01} o
B4
-02 |
~03 LAS
0.3 . 1 1 1 1 1 1
-04 03 -02 -0.1 00 0.1 02
PCol (41.61%)
B Cle
L C2e
03 rgca
02
< o1t
& JALO
4 o
[oN]
S -0.1 F
= A8  Bs
® o
-02 |
03 L B4
B3
1 1 . 1
~0.4 -0.2 0.0 02

PCol (32.3%)

Bl 5 kT FREDNAZ ST (A)FIRHE P (B) % b £ BRG] £ 25
AR SRR oA

Fig. 5 The composition similarity of fish detected at each site is
based on the environmental DNA metabarcoding (A) and bottom

trawling (B)



11 3 B SCER: 3 T IR DNA 72 2605 AR HE Y A BRI IR] 1 1 2R 2 ek 1707

BS A
200 + (1
A8
100 T
wv
N
a
<
a 0 Salinity
a ansparency DO
-100 }
Temperature
0 200 400
RDA1 (42.69%)
B B5
B3
° C4
B4 DO
Cl
0 C2°
& pH Depth
= Transparency \JTemperature
= Salinity
g —20
e~
—40 L Al0
0 20 40

RDAI1 (90.62%)

Kl 6 H:T P EEDNAZ 2B (A)FHE H M (B) Tk 0l £ 28 % 5
W T HIR R

Fig. 6 The relationship between fish community and environmental
factors based on environmental DNA metabarcoding (A) and
bottom trawling (B)

%F J5 A2 2, T Collins 25 5t BoRy M co 1
e R X 350 1) B 0] TR A R AE 0 28 B AR
DNA K JERE St i 1 2 S 3O B 1 I 7 IR 2%, 4 5
TE £ SRR EEDNA 4 R0 v (0 187 A IR A, T BA
AT 52 5% 0 SRR 22 1 K

5 AR TR 4 U R U A B, A 47 £ 2 R A R
15 DNAZE A0 ke 3 . H eb g oy s R0 B Sk
TE N SEBOR e v SAR /b, 3% FT B it F PR 71 5k Rk
B #] . DR — A 5 S 11 b ot B4 B Xt FR B DN A %2
ST > LB, LLRTAOFRBEDNA 2 6T 5%
90 5 A5 R 5 0 R T Lo e R R et
L4k, 75 PCR 3 A2 oh 51 MR 51 0 45 4 A5 55 22 1) £
SER VAR, S80E Ly Fh 5 TouED 1, T
S PR BE BRI S, X T B REBE IR
BT T A B B o B 5 A 5 HH I L 261
W, BT LA i 2 0k 3 51 s AT e e

3.2 BRI O AKBEELEMIRFHIE

TEAM U, BATTK A EEDNA % 45 A HE
WA A 2, FEERVLY TSRS 2016 H64FH128)8
M179F s, Hep, Mifii 2 B A H, 1t
10454, (558.10%, i H k2, 1513.67%, X5 F. 4
BRYL K I 0 SRR VR S5 MBI U 45 R — 3, BRVL D
S FAEIEEICY T v SN O (P8 e 82 AN B3
5 S I 2 SCHR[20, 49—53]45 R, BRIVL H KK
KRB A, R, A AR AR &
Wi, WKL F T TN 62 (Alepes djedaba). i fh.
(Trichiurus lepturus)FIERE; T A FC 455 5
DN A % 56 h RS 4 W 55 75 =X, 45 H 2RV 13 A
MAM A B E A, RN T AR,
Hiws g REBTER . AR KL FE IR
. KA FIERXGL . 507 LA AR b, AHT
FUARFA TR D 3P K 2, AT B AR SRR ERTL
T 1 DR U9, 1 7E D7 SR A v, BRI KR
FEIR K, T, T3S X3k, T AR AR A 32 2
SR PR 1 X 85, B AR A I B EE 62 4R
g, (EFD EL BB b, AR A S AT, gt
BRYLIT DA [RI 22745 f SRR A PP A AR B3 22 57, AR
FLRAF 3 A AR AR, M54 FEERIL O A
HAAEAELEVE AP BRI O 2k H
A E T, BT B H AT, kR E
(Scoliodon laticaudus) R 5 #T, HoAh # 6T 4E T SERRTT
10 R GRS bl 2 R B R B, P RS B T2 g
FE KR, WG R AE BRI 10 AN R I, AN Z A R iE
FEAEZE MR, BT ATEBRVTI 11 A A b 3k
WG AR T BRI VY0 S V) Fh—— 34 J& . (Bahaba
taipingensis), 8 M DN A 7 25 5 FJE Hi WX 75 F
J7 I RAG I B, K Z R gE O oD, M
BRI AR TAE

1 RBER M AEA R X AR 22 5, XA
WESRMAELEFES KRG HEE £ XEE
(PR RIS FEAHT S, FREIDNAZ 4455 77 8
HPCoAZ T E/RC1. C2. C4. B4FIB5IX 54 ki
MARBEE SR o AR, e A B B, C1.
C2AIB4 =i S 5 CARIBS AN il 5 A 22 30z, HL
ASHIATOK T 12 X 5k Hh ], 3 it j 1 f R BV 454
A & . IX A HE T 7EBR VLI 3 % FAR I 1)
TERR, R T 5 KK 3h 71, S EBOREDNATE K
W), —ANuh s AR AT REAT I 2 5 — ANk 2
WO, RIS 24 R B 7E K AR FIDNARR LR 5, it
Ah, EHHAT B B 2 01, 2 R PCRY 14 1) &
SRR £ [JDNA, BT LAIX AT B8 5 2 5 B0 PR
328 1) F AT A5 R o AR AL o T TR H P A DU



1708 K& A& Y ¥ 46 &

I PCoA N HT R ANk 1 2 [B) B 2R BEVE A5 F A7
TERERZ2 57, B3RIBA 5 Ab T ER VL] 1 P4 T, 127K
BORIKNIE I 2, LRGSR, 3 E AR, 17
TEBRIK B, CURMC230 s AL T BRI 2R 10, 5247
MR/, FREIE T, DUBIR K 288 3 FIARBS
A10. A8 CAvh AL T FEIR S, TR REK,
DU K B R g 3B 240K KR T8 AN 5
(K50 T vk e B M 8 3 ) BRI VAT 11 i B 9% 25 [
Iy AR SR, TR FE 7 BN S () R VLI 1 f 2RET
SERY I, T B T s S Rk S A T A
3.3 HEMAMRENEKLTOGXEEZEMNEm
1 A KB 2 A SRS R I R T, 4 iR
J5 23 5 M £ T R A R 0 e RLTd e, 3R B 2 R £
5 P AR S O S A0 R D, KR B T i Uk sh A B AR
Koo REFSAREET AHT Font BRI 1 £ 2
B T T RDAGT, BT HEEDNAZ %15
IR HE W) 7 925350 3 7 26 5 ARV i A2 52 T i 1 [X
FRBEE I F BRI T, ¥R IEMH. BRYLE O
AR AT — B LSRR K BN, BEIE N 2R AR
tho ERYLI 13 7 AL F A K, HERAZTR AN, BRI
S K A e 1A 58, framae e an 0, s
iR RT e b, SRR R R KR 5 5
B IEMIOK, RONIFIHE YR 31 5 = 0 /K 38 &
HHEK, NERREEZHEY), R AEEEX
TERR T R HIANE, FrbA G EE 2B, BT 2k
TLIR] V8 s e | M T X, BRYTAR YT SR K &
BHLIG YRS FRE T R RA, SEUAMASER
%, A, ERVTIAT AT A K3, 78 N K 3 e 2k A1 22,
W2 T EUA MRARMKE 55— AR . 2R AR
WA SO TE VA f A = I A B, BT DL S B iR 5 A
KBERE RILIEA ™,

4 Z5p

FEAW R T, FREEDNA % 469 8 1 T 5 441
WA R G0, Bkl f 2 K50 43 75 A BR VLI 1 )5
sEE AR, RHZ TR R RS R . ST
IR — WLV HE WX 1 2, FRBEDNA 72 260 ] LAAS U
BT Z W Fh, 1B TE AR AT DL ek KA
() R AR AS I A0 o 79 A v 380 R v BR V3R] 1
1 RBEE AT S (R S50, AN 3T IR DNAZE 2605
TR RS ESHL . BT IHREDNAZ 4G
TRIVJER Hi W] 45 328 7 5 At 80T 6 B A B i £ R R 4
PR E BB T 2998 b 55088 22 B AS 58 38 I
I FH 510 SR PR, 182 1T e 2 S BERATT AT BEAR A
HRZ N, JF EAR BRI MERAE B E Y
Rl R 7 B B G778, AT AR A9 W 2

Fr RS PR DN AL 26 05 5 1% e i 45 Akt ok, w] LA
RROCETEE . IR AR AR S

EEP S

[1] Jennerjahn T C, Mitchell S B. Pressures, stresses, shocks
and trends in estuarine ecosystems-An introduction and
synthesis [J]. Estuarine, Coastal and Shelf Science,
2013(130): 1-8.

[2] Mahoney P C, Bishop M J. Assessing risk of estuarine
ecosystem collapse [J]. Ocean & Coastal Management,
2017(140): 46-58.

[3] O’Meara T A, Hillman J R, Thrush S F. Rising tides, cu-
mulative impacts and cascading changes to estuarine eco-
system functions [J]. Scientific Reports, 2017(7): 10218.

[4] ZouK, Chen J, Ruan H, ef al. eDNA metabarcoding as a
promising conservation tool for monitoring fish diversity
in a coastal wetland of the Pearl River Estuary compared
to bottom trawling [J]. Science of the Total Environment,
2020(702): 134704.

[5] Oka S 1, Doi H, Miyamoto K, ef al. Environmental DNA
metabarcoding for biodiversity monitoring of a highly di-
verse tropical fish community in a coral reef lagoon: es-
timation of species richness and detection of habitat se-
gregation [J]. Environmental DNA, 2021, 3(1): 55-69.

[6] Afzali S F, Bourdages H, Laporte M, et al. Comparing
environmental metabarcoding and trawling survey of de-
mersal fish communities in the Gulf of St. Lawrence,
Canada [J]. Environmental DNA, 2021, 3(1): 22-42.

[71 Kaiser M J, Collie J S, Hall S ], et al. Modification of
marine habitats by trawling activities: prognosis and solu-
tions [J]. Fish and Fisheries, 2002, 3(2): 114-136.

[8] Clark M R, Althaus F, Schlacher T A, et al. The impacts
of deep-sea fisheries on benthic communities: a review
[J1. ICES Journal of Marine Science, 2015(73): 51-69.

[9] Stoeckle M Y, Adolf J, Charlop-Powers Z, et al. Trawl
and eDNA assessment of marine fish diversity, seasonality,
and relative abundance in coastal New Jersey, USA [J].
ICES Journal of Marine Science, 2020, 78(1): 293-304.

[10] Deiner K, Bik H M, Michler E, et al. Environmental
DNA metabarcoding: Transforming how we survey ani-
mal and plant communities [J]. Molecular Ecology, 2017,
26(21): 5872-5895.

[11] Rees H C, Maddison B C, Middleditch D J, et al. RE-
VIEW: The detection of aquatic animal species using en-
vironmental DNA - a review of eDNA as a survey tool in
ecology [J]. Journal of Applied Ecology, 2014, 51(5):
1450-1459.

[12] Berger C S, Hernandez C, Laporte M, et al. Fine-scale en-
vironmental heterogeneity shapes fluvial fish communi-
ties as revealed by eDNA metabarcoding [J]. Environ-
mental DNA, 2020, 2(4): 647-666.

[13] Jerde C L, Mahon A R, Chadderton W L, et al. “Sight-un-
seen” detection of rare aquatic species using environmen-



11 3] TR OSC G F T IR BT DN AT 2% A FIJESH6 4 BRI 8 28 2 Rt

1709

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

tal DNA [J]. Conservation Letters, 2011, 4(2): 150-157.
Thomsen P F, Kielgast J, Iversen L L, et al. Monitoring
endangered freshwater biodiversity using environmental
DNA [J]. Molecular Ecology, 2012, 21(11): 2565-2573.
Dejean T, Valentini A, Miquel C, et al. Improved detec-
tion of an alien invasive species through environmental
DNA barcoding: the example of the American bullfrog
Lithobates catesbeianus [J]. Journal of Applied Ecology,
2012, 49(4): 953-959.

Lin K, Mai G M, Wang L F, et al. Structure and stability
of the fish community in the Pearl River Estuary coastal
waters from 2015 to 2018 [J]. Journal of Fisheries of
China, 2020, 44(11): 1841-1850. [#kdh, F2J 44, £ 1%,
5. 2015—201 84F BR VL 13T Mg £ S V& 45 1) S e
FasE v (0], K= 2431, 2020, 44(11): 1841-1850.]

Shuai Y P, Chen Y C, Liu Z J, et al. Distribution of Pearl
diluted water and its ecological characteristics during
spring monsoon transitional period in 2016 [J]. Journal of
Tropical Oceanography, 2021, 40(5): 63-71. [l P, BR
S, N TR, A 2016435 Z= 2 XU U1 AR R Rk
KA 5 A FFE AT (7], G EAR, 2021, 40(5):
63-71.]

Dai M H, Zhai W D, Cai W ], et al. Effects of an estua-
rine plume-associated bloom on the carbonate system in
the lower reaches of the Pearl River Estuary and the
coastal zone of the northern South China Sea [J]. Conti-
nental Shelf Research, 2008, 28(12): 1416-1423.

Xiao Y Z, Wang R, Zhang B X. Analysis and sugges-
tions on the current situation of marine fishery resources
in Pearl River Estuary [J]. Heilongjiang Science and
Technology Information, 2010(28): 233. [ M Hi s, T4,
TR 22, BRYT D3 Pt ol B8 YR BUIR 704 5 2 [J].
AT RHAE B, 2010(28): 233.]

Huang J W, Sun D R, Liu Y, ef al. Diversity of fish com-
munity in Sousa chinensis nature reserve of Pearl River
Estuary [J]. Journal of Southern Agriculture, 2018, 49(5):
1000-1007. [3E 7 /3, IMILER, XA, 5. BRYL O AR A
JB B AR TR AP X 0 TR 22 RR I 20 BT (T]. B 7 ARl 4,
2018, 49(5): 1000-1007.]

Yuan M, Tang Y, Xu S N, ef al. Community structure of
fishery resources from the Nansha waters of Pearl River
Estuary in autumn [J]. South China Fisheries Science,
2017, 13(2): 18-25. [&45, ¥ 5, 1R MM, 5. BRiL DR
YUK = B PR VE S5 RRFAE (7], BT K R,
2017, 13(2): 18-25.]

Kuang T X, Chen W J, Huang S H, et al. Environmental
drivers of the functional structure of fish communities in
the Pearl River Estuary [J]. Estuarine, Coastal and Shelf
Science, 2021(263): 107625.

Xiao Y Z, Wang R, Ou Q, et al. Relationship between
abundance distribution of fish eggs, larvae and juveniles
and environmental factors in the Pearl River Estuary wa-
ters in spring [J]. Journal of Oceanography in Taiwan

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

32]

[33]

[34]

[33]

Strait, 2010, 29(4): 488-495. [ M ¥k, T4, Wi, 2. &
ZR IRV K38 0 BRFTAFAE £ 11 23 A B H 5 3R BR R T 1
KZ [1]. BIEHFEE, 2010, 29(4): 488-495.]

Hou G, Wang J, Liu L, et al. Assemblage structure of the
ichthyoplankton and its relationship with environmental
factors in spring and autumn off the Pearl River Estuary
[J]. Frontiers in Marine Science, 2021(8): 732970.
Cheang C C, Lee BY, Ip BH Y, ef al. Fish and crusta-
cean biodiversity in an outer maritime estuary of the Pearl
River Delta revealed by environmental DNA [J]. Marine
Pollution Bulletin, 2020(161): 111707.

Chen T Q, Zheng B S. Chinese Fish System Retrieval
[M]. Beijing: Science Press, 1990: 55-536. [ /K 2%, A
W (1990) HEME ARG R [M]. Jbat: Bh R,
1990: 55-536.]

Miya M, Sato Y, Fukunaga T, et al. MiFish, a set of uni-
versal PCR primers for metabarcoding environmental
DNA from fishes: detection of more than 230 subtropical
marine species [J]. Royal Society Open Science, 2015,
2(7): 150088.

Yan L, Tan Y G, Yang L, et al. The resources com-
munity structure of stow-net fishery in the Pearl River Es-
tuary coastal waters of the South China Sea [J]. Journal of
Biology, 2015, 32(5): 52-57. [ &4, WAL, %, % ™
BRI 10 B2 K Wl B ISR VE 4 R A (D). A2
Jei&, 2015, 32(5): 52-57.]

Zhou L, Wang G, Kuang T, et al. Fish assemblage in the
Pearl River Estuary: spatial-seasonal variation, environ-
mental influence and trends over the past three decades
[1]. Journal of Applied Ichthyology, 2019, 35(4): 884-895.
Edgar R C. UPARSE: highly accurate OTU sequences
from microbial amplicon reads [J]. Nature Methods,
2013, 10(10): 996-998.

Benson D A, Boguski M S, Lipman D J, ef al. GenBank
[J]. Nucleic Acids Research, 1999, 27(1): 12-17.

Iwasaki W, Fukunaga T, Isagozawa R, et al. MitoFish and
MitoAnnotator: a mitochondrial genome database of fish
with an accurate and automatic annotation pipeline [J].
Molecular Biology and Evolution, 2013, 30(11): 2531-
2540.

Lamy T, Pitz K J, Chavez F P, et al. Environmental DNA
reveals the fine-grained and hierarchical spatial structure
of kelp forest fish communities [J]. Scientific Reports,
2021(11): 14439.

Fernandez A P, Marques V, Fopp F, et al. Comparing en-
vironmental DNA metabarcoding and underwater visual
census to monitor tropical reef fishes [J]. Environmental
DNA, 2021, 3(1): 142-156.

Valdivia-Carrillo T, Rocha-Olivares A, Reyes-Bonilla H,
et al. Integrating eDNA metabarcoding and simultaneous
underwater visual surveys to describe complex fish com-
munities in a marine biodiversity hotspot [J]. Molecular
Ecology Resources, 2021, 21(5): 1558-1574.


https://doi.org/10.11978/2020107
https://doi.org/10.3969/j.issn.2095-1191.2018.05.25
https://doi.org/10.3969/j.issn.2095-0780.2017.02.003
https://doi.org/10.3969/j.issn.2095-1736.2015.05.052
https://doi.org/10.3969/j.issn.2095-1736.2015.05.052
https://doi.org/10.11978/2020107
https://doi.org/10.3969/j.issn.2095-1191.2018.05.25
https://doi.org/10.3969/j.issn.2095-0780.2017.02.003
https://doi.org/10.3969/j.issn.2095-1736.2015.05.052
https://doi.org/10.3969/j.issn.2095-1736.2015.05.052

1710

KR R

46 %

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

Jiang P W, Li M, Zhang S, et al. Construction of DNA
meta-barcode database of fish in Pearl River Estuary
based on mitochondrial cytochrome COI and 12S rDNA
gene [J]. South China Fisheries Science, 2022, 18(3): 13-
21, [FEORSC, 258, Tk, 2. T RkifACO T A28
rDNAJE PR B BRILIT 1 1 DNA 2% TS K = (1]
BTK R, 2022, 18(3): 13-21.]

Dixon P. VEGAN, a package of R functions for com-
munity ecology [J]. Journal of Vegetation Science, 2003,
14(6): 927-930.

Xia Z. Characters of underwater topography and geomor-
phology in inner lingdingyang firth of the Pearl River
(Zhujiang River) estuary [J]. Marine Geology & Quater-
nary Geology, 2005, 25(1): 19-24. [E . BRIL O AT
FEOK R MR M SRR AR [J]. V1 A5 50 T A0 H R
2005, 25(1): 19-24.]

Li T J. Analysis of lingding bay landform stage evolution
and trends [D]. Wuhan: China University of Geosciences,
2017: 10-12. [Z=45. AT Ve T Hb SR Bt i AR i 2
JetaBsrHr [D]. B H E LS K%, 2017: 10-12.]
Stat M, John J, DiBattista J D, et a/. Combined use of
eDNA metabarcoding and video surveillance for the as-
sessment of fish biodiversity [J]. Conservation Biology,
2019, 33(1): 196-205.

Sigsgaard E E, Nielsen I B, Carl H, et al. Seawater envi-
ronmental DNA reflects seasonality of a coastal fish com-
munity [J]. Marine Biology, 2017, 164(6): 128.

Wu H L, Zhong J S, Zhao S L, et al. Key to Marine and
Estuarial Fisher of China [M]. Beijing: China Agriculture
Press, 2021: 20-888. [ IRk, BHR2E, X EEJE. Hh [l
RO mRRG R [M]. dba0: o EARME AR,
2021:20-888.]

Dai M, Liu H X, Wu F X, et al. Net-phytoplankton com-
munity and its relationship with environmental factors in
the Wanshan Islands adjacent sea [J]. Marine Environ-
mental Science, 2019, 38(4): 540-547. [#HH, X145, &
B, &, 3 LR S M O R AL ) S PR R IR R K
2 [J]. BPEREI R, 2019, 38(4): 540-547.]

Bylemans J, Gleeson D M, Lintermans M, et al. Monitor-
ing riverine fish communities through eDNA metabarcod-
ing: determining optimal sampling strategies along an
altitudinal and biodiversity gradient [J]. Metabarcoding
and Metagenomics, 2018(2): e30457.

Collins R A, Bakker J, Wangensteen O S, et al. Non-spe-
cific amplification compromises environmental DNA
metabarcoding with COI [J]. Methods in Ecology and
Evolution, 2019, 10(11): 1985-2001.

Thomsen P F, Moller P R, Sigsgaard E E, et al. Environ-
mental DNA from seawater samples correlate with trawl
catches of subarctic, deepwater fishes [J]. PLoS One,
2016, 11(11): e0165252.

Elbrecht V, Leese F. PrimerMiner: An R package for de-
velopment and in silico validation of DNA metabarcod-

[48]

[49]

[50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

[58]

ing primers [J]. Methods in Ecology and Evolution, 2017,
8(5): 622-626.

Li Y Q. Study on fish community structure in Pearl River
Estuary waters [D]. Zhanjiang: Guangdong Ocean Uni-
versity, 2008: 2-10. [Z= [R50, TRV MK 0 V5 454
WEFL [D]. L [ AR KRS, 2008: 2-10.]

Xiao Y Z, Wang R, Zheng Y J, et al. Species composi-
tion and abundance distribution of ichthyoplankton in the
Pearl River Estuary [J]. Journal of Tropical Oceano-
graphy, 2013, 32(6): 80-87. [ M4 Hiks, T4, AW, %,
BRI A8 2R AL R SR ALl S5 BB o AT (D], #iir it
VEEAAR, 2013, 32(6): 80-87.]

LiY Z, Chen G B, Sun D R. Analysis of the composition
of fishes in the Pearl River estuarine waters [J]. Journal of
Fisheries of China, 2000, 24(4): 312-317. [Z=K ¥R, Mk E
E, ISR BRI SRR BT (], K244, 2000,
24(4): 312-317.]

Zhan H G. Study on fish community structure in the
Zhujiang estuary and adjacent waters [J]. Acta Oceanolo-
gica Sinica, 1998, 20(3): 91-97. [/Z NI, BRVL 1} ARk
KA BV LRI TS (] W R (R S, 1998,
20(3): 91-97.]

Wang D, Lin Z J. Spatial and temporal variations of fish
community structure in the Pearl River Estuary waters [J].
South China Fisheries Science, 2006, 2(4): 37-45. [ i,
PRI SE. BRI D R S5 M I 2 A2 4k (0], MK
7%, 2006, 2(4): 37-45.]

Chen G B, Liang P W, Zeng L, et al. Primary color atlas
of marine fish in the South China Sea (1I) [M]. Beijing:
Science Press, 2019: 40-41. [[RE =, i, ¥ F, 4.
B e 2R () M) dB T R R,
2019: 40-41.]

Mori A S, Isbell F, Seidl R. B-diversity, community as-
sembly, and ecosystem functioning [J]. Trends in Eco-
logy & Evolution, 2018, 33(7): 549-564.

Jeunen G J, Knapp M, Spencer H G, et al. Environmental
DNA (eDNA) metabarcoding reveals strong discrimina-
tion among diverse marine habitats connected by water
movement [J]. Molecular Ecology Resources, 2019,
19(2): 426-438.

Heise B, Bobertz B, Harff J. Classification of the Pearl
River Estuary via principal component analysis and re-
gionalisation [J]. Journal of Coastal Research,
2010(264): 769-779.

Wang Y, Wu C W. Fish community diversities in reef
waters of Zhongjieshan Islands [J]. Oceanologia et Lim-
nologia Sinica, 2015, 46(4): 776-785. [TE¥, S 3.
BB 5 R 0 SRR 2 REVERIT AT (D). W 5 )
¥, 2015, 46(4): 776-785.]

Wang X L, Xu B D, Ji Y P, ef al. Fish community struc-
ture and its relationships with environmental factors in
Haizhou Bay and adjacent waters of East China in winter
[J]. Chinese Journal of Applied Ecology, 2013, 24(6):


https://doi.org/10.12131/20210210
https://doi.org/10.12111/j.mes20190409
https://doi.org/10.3969/j.issn.1009-5470.2013.06.012
https://doi.org/10.3969/j.issn.1009-5470.2013.06.012
https://doi.org/10.12131/20210210
https://doi.org/10.12111/j.mes20190409
https://doi.org/10.3969/j.issn.1009-5470.2013.06.012
https://doi.org/10.3969/j.issn.1009-5470.2013.06.012

11 3 P ST A5 3T IR DN A 2 45 00 A0 ES 36 X i BRI 11 f 2R 22 RE 1 1711

1707-1714. [E/HR, IR FERE, LIS, 5. Mg ML R AR IRREI o PR AMERUAT AL [D]. F & T Eig
WA O PRBVR S R SAE TR XK [J]. M K2, 2015: 5-10.]
A 4R, 2013, 24(6): 1707-1714.] [61] Xu SN, Yang Y T, Su L, et al. Community structure of
[59] Huang L C. Research progress on adaptation of teleost to phytoplankton in the Nansha Sea area of Pearl River Estua-
salinity change and osmotic pressure regulation mecha- ry [J]. South China Fisheries Science, 2017, 13(4): 26-33.
nism [J]. Science and Technology Innovation Herald, [Faatam, A7 K08, SENN, 5. BRYL 1 vy s A A i
2016, 13(9): 87-88. [HHHHE. A 2% £h B AL 0 3E TEERIRHIE [J]. 7 5 K =EL 4, 2017, 13(4): 26-33.]
N J oy 3% AT ML R 5 (0], B A0 Sk, [62] Zeng D N, Niu L X, Tao W, et al. Nutrient dynamics in
2016, 13(9): 87-88.] Pearl River Estuary and their eutrophication evaluation
[60] Ding R. Three-dimensional high-resolution numerical [J1. Journal of Guangdong Ocean University, 2020,
study of the tide and circulation in the Pearl River Estua- 40(3): 73-82. [ PHIE, 4R, M1, & ERIRILIK
ry and its adjacent waters [D]. Qingdao: Ocean Uni- BB SR o AR RHIE SO 8 B AN (1], )T ARIGEER
versity of China, 2015: 5-10. [ T P4, BRI 11 3 4131 i ek 2R, 2020, 40(3): 73-82.]

INVESTIGATING THE FISH DIVERSITY IN PEARL RIVER ESTUARY BASED
ON ENVIRONMENTAL DNA MATEBARCODING AND BOTTOM TRAWLING

JIANG Pei-Wen">’, LI Min">, ZHANG Shuai', CHEN Zuo-Zhi"> and XU Shan-Nan"’

(1. Key Laboratory of Open-Sea Fishery Development, Ministry of Agriculture and Rural Affairs, Guangdong Provincial Key

Laboratory of Fishery Ecology and Environment, South China Sea Fisheries Research Institute, Chinese Academy of Fishery

Sciences, Guangzhou 510300, China; 2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306,
China; 3. Southern Marine Science and Engineering Guangdong Laboratory (Guangzhou), Guangzhou 511458, China)

Abstract: Fish biodiversity in the Pearl River Estuary is declining due to excessive fishing intensity and marine deve-
lopment. Fish biodiversity assessment is an important part of ecosystem protection and management. However, tradi-
tional fish biodiversity assessment tools often have limitations, and the new environmental DNA (eDNA) matebarcod-
ing is a potential biodiversity assessment tool, which can monitor the whole ecosystem quickly and comprehensively. In
this study, fish biodiversity was studied at 10 sites in the Pearl River Estuary in March 2020 through a standardized pro-
cess of eDNA metabarcoding analysis, including water collection, water filtration, eDNA extraction, genetic marker
amplification, sequencing and bioinformatic analyses. In addition, bottom trawling method was used for sampling at 9
stations at the same time. We compared the detection results of the two methods. 175 species of fish were detected by
eDNA matebarcoding, and 47 species were collected by bottom trawling. Combined with the two methods, 179 species
of fish were detected, belonging to 15 orders, 63 families and 128 genera. The two methods jointly identified 43 spe-
cies of fish, accounting for 24.02% of the total detected species, the survey based on bottom trawling failed to collect
most species detected based on eDNA matebarcoding. According to shannon index and Simpson index, the Alpha di-
versity of fish community detected by eDNA matebarcoding in the Pearl River Estuary was significantly higher than
that of bottom trawling (P<0.05). The PCoA results of the two methods provided insight on the spatial structure of fish
community in Pearl River Estuary, in which the analysis based on eDNA metabarcoding showed that there is more spa-
tial overlap. Both methods based on redundancy analysis (RDA) showed that dissolved oxygen and salinity are the
main environmental factors affecting fish community structure. This study shows that the eDNA metabarcoding is an
environmentally friendly and reliable assessment method, and it can be better understood in the estuary fish diversity by
carrying it into the existing survey.

Key words: 12S rRNA gene; Environmental DNA; Metabarcoding; Fish biodiversity; Pearl River Estuary
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