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(1. _BUFRFER S A58 DNA HiAR 5K A B @REPEAG TR L, B 2013065 2. RIEVE RS s RS
AL g R R R NI A, B 201306)

o OE: SR AL TRILAN T, P R 1, 2RI 2  (H AU 57 R B A A IE, i 2 ) 5
ARV, AR RK A SRR I — A b, A TEAL RS R N 2B 8 s S A,
T 2020 4 6 J] 3 2021 4E 5 I AESA R B 24 A RAEALA, A ERSE DNA (eDNA) HR 51 G fii 5 T
B AT T 1t 4 YORME A, WAL 13 DM EYBITH 78 Ak, Hrh e B, A
44% o FETHRARFEATH R I R AEE AR - BN ZHENEARECN 2. 08, 52 T eDNA HHR 3 1 4R AR - AN AL
PEFEEE N 2. 96, RTS8 AR E S MR ZREME . WIRR 7 BRI s 26 R 1 0 34 Ay i ( Parabramis
pekinensis) L\ ( Pseudobrama simoni) 7% fiitf1 ( Pseudorasbora parva) .5 W) EF j5 £ ( Rhinogobius giurinus) . K
&4 ( Acheilognathus macropterus ) , 2 W 5 B 5 PN 0 M S FEPE 2500 R IR K L 28 2 J20 F A6 AR 43 A AN
PERMANOVA Ky 5645 52 i /R 43 - U R A 04 0 K 2 AR AE 22 5+ (R* =0.101 2,P =0.027 6) , 5545 IR %KW
eDNA FOR AT IANE N B G S BER A 19— A B T B, AR 52 W 5 il 28 SR AR OL L & 21

R B AR AL T Z b7k
KR eDNA; 201 DA, W
FESES: S932.4 XHFRERG: A

VR B A KT A 1T, S P ] R
fii B E R IR . i A B ST g
W] 5 02K 2 RE R X — D ) T E X SR 5
H AR R R 3 0 45 A 4 O kAT
B g 20 ELA R RO TR B PR R Y 5 A 3 2
AR IEAE AR e, PR, S — R A e 507
VR A A AR B — BRI, R —E g
S BRI AR AP 2L R

PR35 DNA(eDNA) S48 EREERE A i 4R B 5]
() DNA F- B, ok 1 UEY s R 45 [
P)FP DNA BiR &4 . @3 AIF A DNA % 408
1, I FRBEAEA o 5 19 DNA B, JH LAAS: I
PR T R e 2 B (5 R R eDNA R
ATAER , eDNA AR LA 7 4088 w5 44 I e R 2 4
PEAE S b W 7 AR 22 0 - E RS FI
eDNA A JH A T 2% i Jil 1125 WU ; ALAM 51

Y75 B EE: 20220328 f&£E BH7: 2022-07-02

TESRE 4 S0 L BT 2R AR 12 R
FER VT R R I K VTV 41, A5 oAb
IRAHE W BESE S BT eDNA H AR, 1538 T 4%
GITERBERF NG BT, ©A RSO0
eDNA 5 AR i F F K T 9 8 2% £ RE M B 5%
Ha b TS IION U TG 5 T S ] I £ 2 2 R R B BT
T FHAN, LWL I AR TE B U B B, AR
TR RS K AR A R B
CELIHL R A A R B AR, TR UG T R A
T 02 ZREE R 2 0 A B, AR ST L 22
] 5 AT g 76 5 DX 3, ) T eDNA. 2 56T 1 R
ZE LG AR AR TT S W] 85 P I £ 2 B R S
ZRENE, DI < KT AR MR B 2 B i
GG I I 2K BRI I B A £ 22 RE A AR
PRpS %,

BB LGHTREBARZ R SH 515 Bk g 71 8 1% (19050501900 )
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HmRERLE

TESAWTE 2 2 T Tl (R 5 | ) LR 5
) Bk ELGUIE HIE R O B 24
AREEALA (B 1) o F 2020 4F 6 A 2 2021 4F 5
HIE], A5 (2021 455 H2S HE28 H)  Z%
(2020 46 H 28 H=7 A 4 H) . BkZ= (2020 4
10 46 HE8 H) &% (2021 41 4 30 H%E2
H2 B) AT —YORFE AR . X ARG 7
TERFE B RUCE 2 5K (100 m K 2 45
56,100 m < 4 $558) e 2 A HBE, TCE IR D 2
ho FEARFFOLR RS A R, B G EAEAR IR
WS R A AN B A E LR R R A

1.1

A% AUKAE 7 [0 S0 2 % 5E o eDNA P& 73k
BAACRENERZ PR JRE (BAKEE
TH2E R A AKEESE 10 LIRSS 3 LKA T
B E g Mgt 3 wm FLAR A R KB
TEME(GVS 22w Xf eDNA JEATHUE | 73 5K U A it
I8 1 LKA, [R) AR R AR s B B 1 L Z8 1K
PERZE R IR il S s X5 e, i B AT
PR — WA AR R AE KRR S £ 57 fERT,
TR B 2 84 IR BE 1 UK, FEHIRAE ALY
IREEIYE 3 Yo 1 o8 S B DB IR R A7 23 A
700 wL CTAB ¥ TSI B 2 mL B0,
TR A 485 SO A A7 (oA it BE A ) A 0 ~ 4
C), BEF IS0 WA T DNA $21,

N
‘ REE AL Sampling sites
KZ KKK Water system
31° 50"t — PR Land boundary
su(A)t‘ S
. St.8 " St.14
31° 40’} ¢ ‘sm st12 ¥
SL13 x
8 ¢ L
> QSL]S IS St1 9
St A T st ’sn.zz
St16 4
) N St.24
31° 30’ $120, 4/ <8123 )
S
| S, S |
0 5 10 km
121° 10’ 121° 20’ 121° 30’ 121° 40’ 121° 50’ 122° 00’ E
1 SREARKT 24 P RIER
Fig.1 24 sampling sites in the rivers of the Chongming Island
1.2 EELEERSE 1.3 eDNA $ZER # E Rl PP

0 R it 1 R T L SR K Y 4 T
Vs RE AR E Sh R B N R H -
R pefailr 5 ) o E S s Bt AR
() ) CRITI f 28) 2 X RE A T S 5
I IE SRS I FEAER

eDNA [ 4 HUk T By 5 {7 DNA $2IBGK I B
PR T —2e2 00, 15 e B0 AE 65 C R ik
10 min, Fifi)5 16 8508 NI ST -57 B TR 45 7
(242 1) WfEdRE 5 73R 7E 15 000 g N E L
15 min i FIEBOE AT B JCH JOHEY 2 mL B0

http: //www. shhydxxb. com



1436 (S R Ty N S S 1 31 %

B, RO 500 pL 7KEE RN EE 250 pl ik
FER 5 BEIR i () AL AT T, A — 20 °C K56
R 1 /NI, W URIGHUE 72 15 000 g TEf.L 15
SRR R . A 150 L 70% LB, 7E
15000 g T &0 5 min, BR8] 4 R W, FRRIMA
150 WL 70% P55 &% A 15 000 g FB5.L> 5 min, 7]
WG RS BO A THL L 45 C2T 10
min, fJ5 A 100 pL TE 22w, 78 55 C R
10 min, 753 eDNA %1 .

X[ — R 3 A KRR, B SRR B 1Y
eDNA JE WK 1 45, S5 20 3 A BA748, BT
A MiFish #2558 F 51497 (% 1) #£47 PCR
oo UHR R 500 SO M T ok SO
MIYA 25520 Frftiag , [l —#E 2 3 ASPA7 R H A
— L Sk R 5 A Ly (8 i 4 A )
PIFFANEL . 25 0 IR A S8 0 #E S50 o — B
M P74 4 Tlumina NovaSeq PE150 (b5 R 3L
TR AR A IR A ) o

F1 A HERR MiFish 514
Tab.1 MiFish primers used in this study

GlE B2 Lzl X35
Primer’ s name Primers (5'-3") Region
MiFish-U-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNNNGTCGGTAAAACTCGTGCCAGC 128
MiFish-U-R GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTNNNNNNCATAGTGGGGTATCTAATCCCAGTTTG
MiFish-E-F-v2 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNNNRGTTGGTAAATCTCGTGCCAGC 128
MiFish-E-R-v2 GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTNNNNNNGCATAGTGGGGTATCTAATCCTAGTTTG
MiFish-U2-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNNNGCCGGTAAAACTCGTGCCAGC 128
MiFish-U2-R GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTNNNNNNCATAGGAGGGTGTCTAATCCCCGTTTG
1.4 HiESH vegan ape fiXf 24 AN RAEAN AT T AR 3

B 5t f 0 e EdE 25 BRI 4 Sk, B R
MiFish Pipeline'™' & ¥} ( http://mitofish. aori. u-
tokyo. ac. jp/mifish ) #4723 Hr , A FEALHE
NS 51 2 B B R P 5 e il B
B FL AT HOHE P S MitoFish Ufii iz >, eDNA 551
R 2R A AL B B (B B 97 % , Bl eDNA
F 50 55 5005 5 50 A5 = 97% AL I, 98 R %
eDNA 731 S AR e e 51 %8 1z 1 ) i 44 Bk, DA Ut
2N A H] eDNA SR R PR E B o $ 2500
ARV 828 e 5 S0R A 2032 m B B 81
IS5, G R TR 2 A KR eDNA £ s £ 28
XoF LR SR, B 4 A2 A AR I AR Rk
24 ( Shannon-Wiener ) £ #£ V£ 48 %%, 3 % A
McNaughton {345 48 %0 & L 3 b, 18 40T R
s (I
Shannon-Wiener 58 :H' = 3P,logP,,P,=N,/N

(1)

McNaughton %% Y, = N./N xf, (2)

2N A BT AR R A0 2 AR B P B8 N,

5 0 TP SRR B S, Y, A Rk

A FR R (Y, > 0.02 BRI AT L R
55 0 PSS AR

BT eDNA f 45 2R, ] R i H Py
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(PCoA) o ARJFHRE 24 A SRAENL 5 B RAFfL Bk
Froyal, — 41 S (i 1.5.8.9.15.16,18
20) AL (s 3.4.7.14 .22 24) ] (77 2
6,10 11,12 13 17,1921 .23), 575 — 41 P4 B
(fim1.2.3.4.5.6.7) (i 8.9.10,11,
12 13 14 15) L H (7 45 16 .17 (18,19 .20 21 |
22.23 24) , o3 Hreg 32 AL S BT AL LA R Py S L o
(N R TII = W 7 L I =32 S o L
PERMANOVA #5587t & A 0 o

2 4k

2.1 BRAMFSHME

2020 4F 3 2021 4 4 WA, HOR 4 fa S hE
A2 095 J&, 40 38 A2 (3R 2) ;eDNA R
frih 75 P a2 (3 3) o ZRA MR AR AR 2K
55 eDNA EEARKS AR 2S , 76 5% B 3 PTG 78
Fiea 2k, Horp. 6 H @RI 2, A 34 F, LK
FPELY 449 5 B TE HIRZ, A 24 Fl, R
YIRNEL) 31% ; 65T H A 4 B, 54 2 RO
5% ;8§18 H ST B &R 4 A 3 Fh, & ik o #b
B 4% 80 B EIE HAA 2 Fh, & SRR
A GOURD S TIEING SIASING AN R =N
BE B G AU 1R, & R ) R g
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BT R FEA M AEH |, TR 2
#HZ21) Shannon-Wiener ZREVEFE SN 2.33, B2
N 1.82, FkFE N 2.34 &7 0y 2.49 4240y 2. 08,
AR g 5 B Wy B B A DL ik | k| A2 R R
KBS PAesE i (% 2) o JET eDNA Kt A

®2 ETHREHHGEERHEINTRHNEXMAHNER WML E
Tab.2 Number of individuals and dominance index (Y) of fish detected in
the river of Chongming Island based on traditional fishing method

KIr 5148, 115315 24 221 Shannon-Wiener Z 4+
PEFRECN 2.78 , L Z 0y 2. 45, Fk 2 3. 17 , 4 F
R 2.1, M 2,96, AR TIE TR
W IR B fE | BRE R ) R B L B G S 40 6 | {0
fif S |3k EGAA St i G2 R A K EE AR (R 3) .

T2 Species Hili# B % Captured individuals 3z Y
845 Fl  Anguilliformes
18 6 Anguilla japonica 1 2.0x1073
i IE H Mugiliformes
fif§ Mugil cephalus 1 2.0x1073
fift Liza haematocheila 1 2.0x107°
I H Clupeiformes
JIg% Coilia nasus 25 4.0x1073
ik H Siluriformes
P Fifh Pelteobagrus fulvidraco 7 7.0x10°*
5 H Perciformes
i EEHS Lateolabrax maculatus 3 2.0x1074
% Siniperca chuatsi 2 4.0x107°
INEE 0 Micropercops swinhonis 8 8.0x1074
F-BEWIUR G Rhinogobius giurinus 83 3.5x1072
PRI FE 1 Rhinogobius cliffordpopei 1 2.0x1073
BE R RIMF FE 1 Acanthogobius ommaturus 6 5.0x1074
L GRUR AT Tridentiger trigonocephalus 17 2.4x1073
Be MRt Tridentiger barbatus 2 4.0x107°
F 8 Periophthalmus cantonensis 1 2.0x1073
fi#J H Cypriniformes
IRHRES Squaliobarbus curriculus 2 4.0x107°
Bl Crenopharyngodon idellus 1 2.0x1073
il Carassius auratus 2 4.6x1073
## Cyprinus carpio 3 2.0x107*
% Hypophthalmichthys molitrix 2 4.0x107°
R4 Xenocypris argentea 1 2.0x107°
R0 Xenocypris davidi 4 2.0x107*
{Llfiky Pseudobrama simoni 1 002 4.0x107!
fify Parabramis pekinensis 104 4.1x1072
fiff Hemiculter leucisculus 35 8.4x1073
DA} Hemiculter bleekeri 17 1.7x1073
2148 )F6A Cultrichthys erythropterus 45 2.7x1073
UM Culter alburnus 55 1.4x1072
JKKHA Culter dabryi dabryi 68 9.5x1073
S2H A Culter mongolicus 1 2.0x1073
AREN A Pseudolaubuca sinensis 6 6.0x10°*
BEAE . Abbottina rivularis 32 5.8x107?
ZZfAn Pseudorasbora parva 252 9.5%x10°2
4] Squalidus argentatus 2 4.0x107°
W hit) Saurogobio dabryi 3 2.0x10°4
K& Acheilognathus macropterus 80 2.2x1072
MY Acheilognathus chankaensis 6 6.0x1074
B AR et Rhodeus ocellatus 58 1.2x1072
thak ety Rhodeus sinensis 137 3.5%x1072

Y >2 x10 7[R R

Notes: Fish species was defined as dominant species while ¥ >2 x 10 72,
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Tab.3 Number of sequences and dominance index (Y) of fish detected

in the river of Chongming Island based on eDNA method

2 Species K H B %L Detected sequences iz Y
#&fifi H Anguilliformes
8 H Anguilla japonica 371 4.2x1077
I H Mugiliformes
i Mugil cephalus 8 382 9.5x10°¢
% Liza haematocheila 916 525 1.2x1072
Wt Liza carinatus 4 566 2.6x10°°¢
#5JE H Carangiformes
PUE ik Eleutheronema tetradactylum 4143 2.1x107°
#E7% H Clupeiformes
J1t5% Coilia nasus 7 746 058 1.1x107!
R Coilia mystus 82 095 5.1x107°*
fifiJZ B Siluriformes
U Pelteobagrus fulvidraco 775 995 1.1x10°2
FEPEEE it Pelteobaggrus nitidus 23 077 1.2x107*
|7 FEEUEE Pseudobagrus tenuis 83 9.4x10°%
il Silurus asotus 30 940 3.1x107*
)% H Salmoniformes
4 BT 0 Neosalanx tangkahkeii 12 897 3.6x107°
KA4Rf Protosalanx hyalocranius 21 745 2.3x1074
9% H Pleuronectiformes
ARG B Cynoglossus gracilis 11 168 1.9x1073
gt H Beloniformes
[8] % Hyporhamphus intermedius 60 936 1.4x10°*
#%JZ H Cyprinodontiformes
Bt Gambusia affinis 274 206 3.7x1073
&4 H Synbranchiformes
Wit Monopterus albus 1014 2.3x10°°
fiifZ H Perciformes
i E eSS Lateolabrax maculatus 231 093 2.5x1073
KT By Micropterus salmoides 19 275 5.5%x107°
% Siniperca chuatsi 446 857 5.9%x1073
KR Siniperca kneri 95 1.6 x1077
K#E A Larimichthys crocea 3 509 5.9x107°
5, Miichthys miiuy 3 564 6.0 106
NS 6 Micropercops swinhonis 166 588 1.8 x107°
T-BEWIHFFE i Rhinogobius giurinus 5692 533 7.7 %1072
BE RN FE 1 Acanthogobius ommaturus 1 760 987 2.4x1072
LEGENR Rt Tridentiger trigonocephalus 812 909 1.1x10°2
B AR UR R M Tridentiger barbatus 1 224 836 1.6 x10 2
K Bz W B 1 Mugilogobius myxodermus 61 058 4.5%x107*
I HEMR Rt Odontamblyopus rubicundus 6 062 1.4x107°
FLER R Trypauchen vagina 19 205 1.6 x10~*
EITINIF R £ Pseudogobius taijiangensis 2 857 9.7x10°°
Kifg ff Boleophthalmus pectinirostris 207 665 2.8x1073
WY YEES Odontobutis potamophila 121 199 5.5x1074
J33LYEBE Eleotris oxycephala 180 645 1.5x1073
HrAE B Bostrychus sinensis 231 1.3x1077
Je B B Efh Oreochromis niloticus 19 453 1.5x10°4
6 Channa argus 68 715 8.5x107°*
[5] J2 3} . Macropodus ocellatus 7 683 4.3x107°

http: //www. shhydxxb. com



6 M R A5 PRI DNA BOR 5L G857 157 52 W] 1 ] 1 2R A1 1439
4K 3
T2 Species R 815 Detected sequences 3z Y
I H Cypriniformes
IRHR S Squaliobarbus curriculus 30 112 1.5%x10°*
Hiffi Ctenopharyngodon idellus 255 819 3.2x1073
i Elopichthys bambusa 1 104 208 1.5x1072
il Carassius auratus 8 296 878 1.1x10"!
i Cyprinus carpio 35 925 2.8x107*
% Hypophthalmichthys molitrix 2 665 930 3.6 x1072
% Hypophthalmichthys nobilis 1 000 426 1.3x1072
{Itf Toxabramis swinhonis 5201 2.6x107°
R4 Xenocypris argentea 1 046 1.2x10°°
BB Xenocypris davidi 184 995 1.0x1073
g Xenocypris microlepis 3917 226 5.3 x1072
3k #f; Megalobrama amblycephala 388 381 5.2x1073
(LUl Pseudobrama simoni 7 787 676 1.1x10"!
fify Parabramis pekinensis 5088 772 6.9 %1072
% Hemiculter leucisculus 5639 7.7x1073
DG4 Hemiculter bleekeri 30 496 4.1x107*
LIBE )R 6N Cultrichthys erythropterus 815 795 1.1x1072
FHWEGR Culter alburnus 79 321 8.5x10*
JKKHA Culter dabryi dabryi 4 667 156 6.3x107?
ST fifl Culter mongolicus 2 986 549 4.1x107?
AL IR A Pseudolaubuca sinensis 592 1.0x10°°
Hegb . Abbottina rivularis 82322 8.8x107*
85 Hemibarbus maculatus 13 513 4.6 x107°
Z2 1t Pseudorasbora parva 2 688 015 3.6x1072
MAGEHR Sarcocheilichthys nigripinnis 22 519 3.8x1073°
iR6f) Squalidus argentatus 1716 3.9%x10°°
YRtk Misgurnus anguillicaudatus 8 595 2.4x107°
FrAEfill#fk Sinobdella sinensis 3529 1.0x1073
K& Acheilognathus macropterus 7 672 623 1.0x10"!
MY Acheilognathus chankaensis 1129 909 1.5%x10°2
#7147 Acheilognathus rhombeus 164 914 1.7x1073
A Rhodeus ocellatus 697 063 9.5x1073
HAEEE; Rhodeus sinensis 108 939 6.8 x10*
filifZ H Tetrodontiformes

WK 7 Takifugu vermicularis 534 1.2x10°°
BRIl Takifugu ocellatus 71 1.2x1077
HGE AR Iyl Takifugu xanthopterus 564 611 7.3x1073

Y >2 x10 72 RO R

Notes: Fish species was defined as dominant species while ¥ >2 x 10 -2,

2.2 BEMEAANRFES

fili 1] PCoA K B4 [ Oy — 4, PCol FI PCo2
P AR bR LA B, 24. 3% (22 57, 1 PCoA &
T, TG TERS 3 AL S AL (] 2) 0E L
Wb RERAL(E 3) AN/ N B E, B

#J17IF. PERMANOVA 5455 (£ 4) KW
SC AL S BT 2L i) W g R A (R /N, T 3
ZE 5 AR PR ALIR) R B, P Ia] £ 2 Rl
HRAFAEZE S s AR A IR s M 2 21 E 8 35 22

S
Jto
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O B3 South Branch
o B3 Vertical Branch
A Jb3Z North Branch

FAEE 2 PCoA2(10. 3%)

-0.2 -0.1 0 0.1 0.2
FA8%R 1 PCoAl (14%)

2 X AtXEAAFRERSHT
Fig.2 Principal coordinates analysis of group of
the south branch, north branch, and vertical branch

O P Western
o ¥ Middle
AZR¥E Eastern

F AR 2 PCoA2(10. 3%)

-0.2 -0.1 0 0.1 0.2 0.3
FAEFR 1 PCoAl (14%)
3 EEHERREDAET LIRS
Fig.3 Principal coordinates analysis of group
of western, middle, and eastern

x4 WAREANZNEE PERMANOVA 1615
Tab.4 PERMANOVA test between subgroups
in two main groups

HiiHH Statistical value
r R P

414, Groups

2H— Group [
R§3Z-4t 32 South Branch-North Branch ~ 0.887 1 0.068 8 0.436 7
T4 -] South Branch-Vertical Branch 0.8313 0.049 4 0.652 2
It 3Z-"%] North Branch-Vertical Branch 1.001 5 0.066 8 0.470 8
24— Group I

ZRER-VE Eastern-Western
k- Eastern-Middle

PEHB-FES Western-Middle

W ox FRRAE P <0.05 K FEF R,

Notes: “ * ”indicates significant difference at the level of P <0.05.

1.576 5 0.10120.027 6 *
1.406 8 0.0857 0.0737
1.1773 0.083 0 0.208 7

3 e

3.1 RRARATGaESHEN
TE o ZAENE L AT A BR T4 H LR 7K
TN IIE NN R o v e e
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(FASRFTI I ) | ] 85% (O T 7 ) 25 5 30 ¥ £ 20,
il R | [ AR B A VR A S R | B
T M TN P s R LT 22 B S W O YN R
A A, LT 1137t 2 T 30 4 S i B2 B
By A0SR K B IR O KR R IR K, K
WK I I A 2 PR A0 S R I AR e B A 4
o 3—J7 1, HKHE Shannon-Wiener 45 %A P4y
PRUEZ 2 <H'< 3 KWIWME TR T Mm%
AMEEAD eDNA [E 31T E 1 44 Shannon-Wiener
BRI TEBL DX (], SR B4 | 2% B 05 Py ) £ 288
TR T8 FE B B, Kt a2k S5k
42U HE 2004—2006 4F M 45 7 2018 AR
IR A RN IEACHH [R], 2 BH AT 4 S 5 e ] £,
R B T8 o R R, A B 58 R
eDNA AR A H T LAAE AR Bl 2k i e 2
E— D4R T 2B B NI R R 2R, )
b, HT eDNA oI5 45 B o, B K ZE
H'HBRE AW, TN REOHE 4R
Wi REREN H & TEZE, R EKER K.
ML IR 2 A0 00 G415 ME M
Y, r N 2 A 5 A IR BRI, R AL 1
6—8 FAIKEEM L R, k2R 2
FEHINETE 4—6 A HETER W=
1) TF, AT RE SR BT B AR A R R A AR AT
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Integrating environmental DNA technology and traditional fish survey to
reveal the diversity of fishes in the rivers on the Chongming Island

LING Lanxin'?*, FAN Gong'*, HU Yun'?, HUANG Junman'?, LI Chenhong'"

(1. Engineering Research Center of Environmental DNA and Ecological Water Health Assessment, Shanghai Ocean University ,
Shanghai 201306, China; 2. Shanghai Universities Key Laboratory of Marine Animal Taxonomy and Evolution, Shanghai
Ocean University, Shanghai 201306, China)

Abstract: The Chongming Island is located at the estuary of the Yangtze River. There are dense rivers and
abundant fish resources on the Chongming Island, however, illegal fishing continues despite prohibitions,
seriously affecting the level of the fish resources. Besides, fish diversity is an important indicator for aquatic
ecology conservation. For evaluating and revealing fish resources and diversity in Chongming Island in
Shanghai and reveal fish diversity, a quarterly survey was conducted in 24 sampling sites in the rivers of the
Chongming Island from June 2020 to May 2021 which integrated environmental DNA technology and
traditional fishing method. In this survey, a total of 78 fish species were detected, covering 13 orders and the
Cypriniformes was the dominant species, accounting for 44% of total species found. The annual Shannon-
Wiener diversity index calculated based on fish samples was 2. 08, and the annual Shannon-Wiener diversity
index calculated based on environmental DNA data was 2. 96 respectively, indicating that the Chongming
Island is rich in fish diversity. The common dominant species identified by the two methods were Parabramis
pekinensis , Pseudobrama simoni, Pseudorasbora parva, Rhinogobius giurinus and Acheilognathus macropterus ,
indicating that the fish community structure in the rivers of Chongming Island is dominated by freshwater fish.
The Principal Coordinate Analysis and the PERMANOVA test indicated that there are differences in fish
composition between the community of East and West community (R* =0.101 2,P =0.027 6). We suggest
that environmental DNA technology should be used as an important supplementary means for the investigation
of fish resources and diversity. This study reported the existing status of fish resources and diversity of
Chongming Island and provided basic data for rational utilization and conservation of the fish resources on the
Chongming Island.

Key words: environmental DNA; Chongming Island; ecological survey; biodiversity
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