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Fig. 1 Distribution map of sampling points in the main stream of the Wujiang River
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Tab.1 Composition of fish detected in 12 sections of the main stream of the Wujiang River based on

environmental DNA metabarcoding

i . WEAEAR WK B FRAF XYL
serial H H & ﬁ habitat habitat species composition of each sample section
order family genus species . .
number velocity type  aquifertype  pD YZD HID DF SFY WID GPT SL ST PS YP FL
1 i H () ] PN i ] Gk JEE AT L T R
Cypriniformes Cyprinidae  Acheilognathus ~ A. macropterus — semi—lentic benthopelagic
water
2 ] fik I bz L + +
Elopichthys E. bambusa eurytopicity pelagic
3 L SEEREY K JEA oo+ o+
Zacco Z. platypus flowing water ~ benthopelagic
4 H)E ALhighn gk dikE + 4+ + +
Culter C. erythropterus semi—lentic pelagic
water
5 IR & 3N L= + ot +
Hemiculter H. leucisculus  semi—lentic pelagic
water
6 NKE ZeHK T EE + +
H. bleekeri semi—lentic pelagic
water
7 FER L8 ik LR T
Hemiculterella  H. sauvagei flowing water  pelagic
8 Il 1t i s R
Pseudobrama  P. simoni eurytopicity demersal
9 B FERE 1 + v+ +
Pseudolaubuca  P. engraulis eurytopicity pelagic
10 i iR Gk JEEAN + o+ 4 + + 4+
Squ alidus S. argentatus  demi—lentic benthopelagic
water
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SR

i ‘ MEFEER  WEKERR HRFEX AR
serial H ﬂ & ﬂi_ habitat habitat species composition of each sample section
order family genus species . .
number velocity type aquifertype  PD YZD HID DF SFY WID GPT SL ST PS YP FL
11 A L) A Ll I HNE L A L
Cypriniformes Cyprinidae  Ctenopharyngo- C. idella eurytopicity demersal
don
12 fiJz i i JEAT o+ o+ o+ o+ o+ o+ 4
Carassius C. auratus eurytopicity benthopelagic
13 ) fif ] T LR + 4 +
Hypophthalmi-  H. molitrix eurytopicity pelagic
chthys
14 i Jg g I HrE o+ 4 + +
Cyprinus C. carpio eurytopicity demersal
15 R0 )R P AL Gk JEEAN + +
Discogobio D. yunnanensis ~ semi—lentic benthopelagic
water
16 Lrfalg Lof Tk L= + 0+ + 4+ 4+ 4+ + 4+ 4+ o+ o+ 4
Opsariichthys  O. bidens flowing water  pelagic
17 esi Tesit J i JEEAT L + o4+ 4
Misgurnus M eurytopicity benthopelagic
anguillicaudatus
18 JREaRR IR PEERE K JEE AT o+ 4 L
Balitoridae ~ Sinogastromyzon S. sichangensis ~ flowing water  benthopelagic
19 M H e i3/ LRE K JEEA +
Acipenseri-  Acipenseri- Acipenser A. schrenckii  flowing water  benthopelagic
formes dae
20 A= FELEER BUR By K JEEAT + o+ o+ A + + o+ 4
Siluriformes ~ Amblycipi-  Liobagrus L. nigricauda  flowing water  benthopelagic
21 tidae £ K JEEA +
L. marginatoides flowing water  benthopelagic
2 R} iifg MBS ik JEE AT +o+
Bagridae Leiocassis P. crassilabris  flowing water  benthopelagic
23 HF AR W ZeHK JEEA + o+ 4 + o+ + +
Pelteobagrus  P. fulvidraco  semi-lentic benthopelagic
water
24 SIS TER JE A L S S S
P. nitidus eurytopicity benthopelagic
25 KAEME Gk JEE A +
P. eupogon semi—lentic benthopelagic
water
26 IS TiE JEE A + + + o+ 4
P. vachellii eurytopicity benthopelagic
7 A mfRt PR X8 3 N i3 e LA S S S N S S S S S
Perciformes  Cichlidae ~ Oreochromis  O. niloticusk  eurytopicity benthopelagic
28 REWWTAE JE TR LI S S T N S +
i eurytopicity ~ demersal
0.
mossambicusk
29 IRRmE WERREE  RRVERE iGN JEEAN + +
Gobiidae ~ Rhinogobius  R. cliffordpopei  eurytopicity benthopelagic
30 FREwprE TSN JEEAT o+ o+ o+ 4+ 4+ 4+ 4+
R. giurinus eurytopicity benthopelagic
31 IR I bl ] JEEAN +
Mastacem-  Mastacembelus M. aculeatus ~ eurytopicity benthopelagic
belidae
32 B H HE iR L Gk HEE R S A T
Cyprinodoti- ~ Cyprinodon- Oryzias 0. latipes semi—lentic pelagic
formes tidae water
Bits 9 25 32 14 19 22 22 17 20 17 15 18 17 15 20
total

T kSNSRI, + ZHIREZR X Bkt . PD. JFEFRIX, YZD. 51 THEFEX, HID. A X, DF. R M,

FEIEFEIK, SL. BMEEX, ST. WX, PS. BKEX, YP.ARELFEX, FL. RAILE.

Notes: %. alien species; +. the species was detected in that sampling area; PD. Puding Reservoir, YZD. Yinzidu Reservoir, HID. Hongjiadu Reservoir, DF. Dongfeng Reservoir,

SFY. RNEFEX, WID. BT, GPT. #

SFY. Suofengying Reservoir, WID. Wujiangdu Reservoir, GPT. Gupitan Reservoir, SL. Silin Reservoir, ST. Shatuo Reservoir, PS. Pangshui Reservoir, YP. Yimpan Reservoir, FL.

Fuling River Inlet.
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oEEoEE
@&%wmw

}

o ﬁﬁi C. idella
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I | EH P fubvidraco
W LU P. simoni

=
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OEEC0OEEO0EOE
NEERERSR=E
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Fig.2 Composition (a) and similarity of fish species (b) in each reservoir area

Species with relative sequence abundance less than 1% are not shown in picture (b).
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Fig.3 Composition of fish habitat velocity in each reservoir area

(a) based on sequence abundance, (b) based on species composition, the smae as Fig.4.
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Fig. 4 Composition of fish habitat aquifer in each reservoir area
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Tab. 2 A list of historical fish monitored in the Wu River basin based on traditional methods

KR
o P
! ; i . o Satonat

number order family genus species protected
fishes

1 7% H iR} Acipenseridae i}J&  Acipenser IEKEF A dabryanus +

2 Acipenseriformes 663 A sinensis +

3 RWIEIEL  Polydontidae A& Psephurus At P. gladius +

4 fiig fif fBHHF}  Anguillidae R Anguilla HAGEGER A japonica

Anguilliformes

5 fiflF B JHAR Al Catostomidae JRAR )8 Myxocyprinus WRAE 1 M. asiaticus

6 Cypriniformes il Cyprinidae fi7J&  Luciobrama fii L. macrocephalus

7 HiftJ8  Ctenopharyngodon %t C.idella

8 HIREJE  Squaliobarbus RARES S, curriculus

9 k)& Elopichthys % E. bambusa

10 #J®  Ochetobibus it O. elongatus

11 HHJ®  Mylopharyngodon — Hf M. piceus

12 W&  Phynchocypris WKW P. lagowskii

13 Rty P. oxycephalus

14 W)/ Zacco TilEE  Z platypus

15 YN JE  Aphyocypris FRARANG A, chinensis

16 Y Of)E  Opsariicithys B O. bidens

17 FZJE  Hemiculterella Y& H sauvagei

18 R Hemiculter # H leucisculus

19 KIRE  H. tchangi

20 JUIRE  H. bleckeri

21 WEJE  Pseudohemiculter — FAJUE P. dispar

22 WFEIE  P. hainanensis

23 SIMIUE P kweichowensis

24 AEliR)E  Sinibrama IR S, wui

25 KRS S macrops

26 VU )1 4Ekg  S. taeniatus

27 IELLEAJE  Ancherythroculter HJEITZILHH  A. nigrocauda

28 AT LISl A kurematsui

29 MJE  Pseudolaubuca W P. sinensis

30 ST P. engraulis

31 JR )& Chanodichthys Z4EJFEN  C. erythropterus

32 fAJE  Culter FAMEER  C. alburnus

33 il C. mongolicus
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number order family genus species protected
fishes
34 [LBIAE fili/}  Cyprinidae )& Culter IKICH C dabryi
35 Cypriniformes R3HEA C. oxycephalus
36 WRKEN  C. oxycephaloides
37 )& Megalobrama JER M. pellegrini
38 fifi M. skolkovii
39 =W M. terminalis
40 fifJ®  Parabramis fifg  P. pekinensis
41 [Vt JE  Distoechodon [Vt D. tumirostris
42 fiilJ&  Xenocypris Mk X microlepis
43 HE X argentea
44 WRHE X davidi
45 LAf)E  Pseudobrama B\t P. simoni
46 B8  Paracheilognathus | VigEl# P. meridianus
47 i#iJ®  Acheilognathus KEglE A macropterus
48 HFIlE A tonkinensis
49 5t 8 Rhodeus KA R lighti
50 rhAEEEE R, sinensis
51 AR R ocellatus
52 VUZAEJE  Barbodes ZHEVUZGE B, schwanenfdi
53 BELVUZEE  B. laticeps
54 BIfIL)E  Spinibarbus SefEIRIEE S, hollandi
55 FRARBIRIEE S, sinensis
56 W5 H1JE  Percocypris W54 P. pingi +
57 YJE A JE Acrossocheilus JEJEf A labiatus
58 Te B A monticolus
59 M HIEH A parallens
60 MNE® A yunnanensis
61 AH )8  Onychostoma AHf 0. simum
62 VU E R O. angustistomata +
63 HMEHARM 0. brevis
64 ZWEEF M O. macrolepis +
65 HAE A O. barbata
66 NOEF O, lini
67 WHEARM 0. rara
68 HRITURE A O. ovalis
rhomboides
69 gifiJg  Tor MEEf T brevifilis
70 LLRAL)E  Sinensia ZPELREE S multipunctatus
71 158 Sinilabeo KAitets; S, longibarbatus
72 TEESEs: S, tungting
73 1545 S. rendahli
74 IR Sinocrossocheilus 2 S. guizhouensis
75 HEE  Rectoris VHERBE L R. luxiensis
76 SRIKFJE Pseudogyrincheilus RIKF P. procheilus
77 H£3LME  Garra H=3kf G pingi
78 #4649 J&  Discogobio =t D. yunnanensis
79 )E  Hemibarbus JEt  H. labeo
80 el H. maculatus
81 Ll )& Belligobio U B. nummifer
82 FHft)E  Pseudorasbora FZMf P parva
83 )&/  Sarcocheilichthys 147 S, sinensis
84 /NS, parvus
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number order family genus species protected
fishes
85 LTS il Cyprinidae %J&  Sarcocheilichthys YLVGER S kiansiensis
86 Cypriniformes MR S nigripinnis
87 Wzt & Gnathopogon A G. imberbis
88 SEBLAZNEY G herzensteini
89 PEIIEZIGE G sihuensis
90 it g Coreius filft  C. heterokon
91 Ot C. guichenoti +
92 ARt i) ) AR be P guichenoti
Paracanthobrama
93 Wi JE  Squalidus FGUREY S wolterstorffi
94 i S argentatus
95 F gt J&  Platysmacheilus  F &M P. exiguus
96 WS SR P, nudiventris
97 Wil J&  Rhinogobio Wit R. typus
98 vt R. cylindricus
99 WIEEIET R, hunanensis
100 KAEW)EY R ventralis +
101 WeftfaJ®  Abbottina Wbt A rivularis
102 BEVIREAL L A. obtusirostris
103 /NEERRJE Microphysogobio FREE/INMEEME M. fukiensis
104 TR/ M. tungtingensis
105 SRW/NESY M. kiatingensis
106 Wi J&  Saurogobio Kiedy S dumerili
107 g dt) S dabryi
108 WIVTAEES S, xiangjiangensis
109 JoETEh] S, gymnocheilus
110 MG ta)E  Schizothorax PRI S, sinensis
111 PO 25t S. kozlovi
112 HAZNE /S wangchiachii
113 RUZE M S grahami
114 FORNE® S prenanti
115 HIREE S davidi +
116 IRZE S, griseus
117 ki J&  Gobiobotia HEME G filifer
118 TR EE G meridionalis
119 S BERRK i UG X boulengeri
120 Xenophysogobio PR REEHEE X nudicorpa
121 )& Carassius #l  C. auratus
122 )& Cyprinus =ML C. multitaeniata
123 i C. carpio
124 JREEJE  Procypris AFEEL P rabaudi +
125 it )&  Hypophthalmichthys % H. molitrix
126 fifiJ&  Aristichthys fifi  A. nobilis
127 iffF} Cobitidae 1L JE  Cobitis HRAELESK  C. sinensis
128 RIS )E  Paramisgurnus — KEERIVEHK  P. dabryanus
129 VekE  Misgurnus Vet M. anguillicaudatus
130 VfJE  Botia hAEYL N B. superciliaris
131 KMV B. pulchra
132 TEARILE  B. reevesae
133 BV s Parabotia TR P. fasciata
134 #1HJE  Leptobotia K L. elongata +
135 LLJEHE L. rubrilaris +
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number order family genus species protected
fishes
136 LSS @ Fl  Cobitidae HKJE  Leptobotia KK L. taeniaps
137 Cypriniformes NIREESR L. microphthalrna
138 JesftFl  Balitoridae BI6fkJ&E Paracobitis SYTRIS  P. wujiangensis
139 JREI P variegatus
140 SRR P. potanini
141 R E  Triplophysa NIKFEIREK T bleekeri
142 [EWERE  Hemimzon FPARRTR K H. sinensis
143 L KE  Sinogastromyzon WU )| AEWLEH S, szechuanensis
144 VS EIRER S, sichangensis
145 THERHF}  Homalopteridae — A3kift)E  Lepturichthys AL L. fimbriata
146 JRZEO 6 )E  Vanmnenia TR V. pinchowensis
147 Ja V- WRUE 58 M. omeiensis
Metahomaloptera
148 JEEHfE  Beaufortia VU IRAER  B. szechuanensis
149 SWHIE  Jinshaia BB J. sinensis
150 il 1% H PR Clariidae tHeG 8 Clarias TG C fuscus
151 Siluriformes #fh  C. batrachus
152 fii %} Siluridae fikiJ&  Silurus fil; S, asotus
153 KOG S meridionalis
154 fiF}  Bagridae fifiJ& Leiocassis KWylfi L. longirostris
155 Byt L. crassirostris
156 MBS L. crassilabris
157 2" Pseudobagrus HiAE:  P. albomarginatus
158 LHAUEE P, ussurirnsis
159 VIRE:  P. truncates
160 qUARLE: P, pratti
161 HEMEE P, brevicaudatus
162 MEIEE P emarginatus
163 [ 2 P. tenuis
164 PR P, medianalis
165 WHUJE  Pelteobagrus WHM P fulvidraco
166 ILIRHEHM P vachelli
167 R P. eupogon
168 W H P nitidus
169 fEJ®  Mystus K&t M. macropterus
170 BiskiERl  Amblycipitidae  @bJE  Liobagrus H& 8, L. marginatus
171 ML L. nigricauda
172 W& L. marginatoides
173 k%l Sisoridae k)&  Pareuchiloglanis HELK P feae
174 fiCtk)JE  Euchiloglanis HAICH E. davidi +
175 wAICHE  E. kishinouyei
176 ZUatkJE - Glyprothorax RELEL G fukiensis
177 rpAeg ik G. sinense
178 il H REEEL  Poeciliidae B A)E  Gambusia ‘it G affinis
179 Cyprinodontiformes s gy 2y Cyprinodontidae HEE  Oryzias B O. latipes
180 AR H i fFl  Synbranchidae — HEfEJE  Monopterus il M. albus
Synbranchiformes
181 % H fi#%} Channidae i§J& Channa At  C. asiatica
182 Perciformes 5% C argus
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s N ok
it i i . o onat
number order family genus species protected
fishes
183 #7% H fig®}  Serranidae )& Siniperca BEHR S, scherzeri
184 Perciformes WL S undulata
185 % S. chuatsi
186 KIREE S, kneri
187 it#%}  Eleotridae INFEEN )R Micropercops  /NEEENA M. cinctus
188 wHIth )R Hypseleotris M H. swinhonis
189 R EL  bobiidae FilR R JE  Ctenogobius ErilRR s C. giurinus
190 VIR R )E  Rhinogobius — FREWINFFEH R giurinus
191 B IRWIERGE 8 C. cliffordpopei
192 JEKEL  Mastacembelidae  FffJE  Mastacembelus FIE M. aculeatus
193 SLfafl  Belontiidae L) Macropodus Y-8 M. opercularis
#it 7 22 100 193 15

total

e REER R A,

Notes: "+" represents national protected fishes.

o B R IRCE X AR A B 48 2 &
fi Wy DO )| SR AP A X I R
FFARMERTE T

Alpha M4 574

AL ACEPY . Chaol®™ ., Shann-
on® Simpson"" 4§ ZFEMEFREOT BT a2
HEI5E1T Alpha ZHEE0HT (G5 3). £ REEIX Y
B S5 B 0.977 8~0.999 9, % BH N 9% i ik
AT AT OTU B, HE A Y H AL AL
B 12N REEX 0 1240H, B WHFEAR

#3 SHZAH Alpha SHMIEHINESIT

Tab.3 Alpha diversity index mean statistics for

2.2

each sample

ACE  Chaol &M ¥k HOE
FEA R EivE-14 Ei=R 14 B B BmE
sample  ACE Chaol Shannon Simpson Pielou coverage

index index index index index
PD 49.5226 47.7800 3.5467 0.1275 0.7035 0.97738
YZD 50.5408 49.8900 4.2368 0.0778 0.7664 0.996 8
HID 649248 632500 3.8778 0.1325 0.6718 0.9982
DF 41.7336 412500 3.4670 0.1448 0.6738 0.99738
SFY  36.6669 347300 3.4590 0.1371 0.7139 0.9968
WID 504320 50.7500 3.0393 0.3259 0.5457 0.9989
GPT 247918 244400 29181 0.1895 0.6383 0.9999
SL 30.7431 29.0600 24520 03646 0.5114 0.9970
ST 91.1398 88.6700 4.0239 0.1319 0.6564 0.998 8
PS 39.3349 393300 3.1029 02358 0.6461 0.9980
YP 22.0909 22.0000 29055 02126 0.6641 0.9998
FL 36.3100 34.1700 3.4477 0.1478 0.6863 0.9990

ACE. Chaol. Shannon F1 Pielou 4 /> +5 %% 1% %%
Pao il AE B 1L, 25 UL 5. 7E 12 Ao dike
A6, ACE. Chaol DX & Shannon $§ % =& 1Y
ARSI —F, HA Ve EIX ) ACE 5841
F1 Chaol F5 %, RUIZEX Bk YFi 2
FEVE e M & AR £ FE X B ACE 45 £0 Al
Chaol $8 50 AIk, FUIZE X 1Y Fh 2 F
PERAR . BLAh, B5)EERsfum i n 2T F I E
X, REVZPEX TR oA e 355

2.3 Beta ZHEM DT

AR5 R IX ) £0 28 20 B A AR ABL I N 22 S
PE, ARG T 45 RAE X 1) a2 Fh e 51 =
P47 T Bray-Curtis B Z 4 PCoA 78T (] 6)
PCoA 1 il PC1 XJ A 21 Wl 2 57 19 i B 2
21.603%, 4l PC2 1 it BE i R 16.495%, &
W PC3 FFHFEE R 11.575%, 13 V138 J X 1 8
MR X (R F A B M AL, 51 F 8 JE X Fn &
KB PR DX I £ 2 A s AR ARL, 17T 35 B A VLB
1) F 2 21 B Ll R X ] 22 S R
2.4 IMEETFRESH

RV VT A4S 1 X 0 2R B R 5
WEEH T R . pH. WA R BIFHICHE,
X} H AT TCAY AT . FE DCA 20 #1925 S 14 /718
T3 GG T, %4 RDA 4007, 45%8anE 7 i
TN o BT T AR XS 45 R X Ml gl Wl ™= A B 5
Wy, 4 DIREEH P IEACOCR, Hrpi
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<<28. rT e - ETé 5528! A +!5
FEEEEEEEEE FEEEEREF R
SR W KA W7
sampling sections sampling sections
(a) (b)
E 4 T = i M é ﬁ X 8’?: i = T e D .
HE, 0 ;llD LD.'?' 922 06) T e Du H“?
g A =205t LI
%22 L w5 04} Co
H@ % | ! ot ﬂ L 03+ _:_ |
% 1 PR TR ST S -:- P A 02 . . v e
b [ e
Egggggémmgj%m EE%E;EE&‘SE@&E
PR KW
sampling sections sampling sections
(c) (d)
5 Alpha ZHMERHAEE S HEEE
Fig. 5 Boxplot of Alpha diversity index
RDA
200 | *GPT
' altitude
0.8 °rb 150 !
L 1Ps YiZD :
0.6 osT o SLwip 100 |
< 0.4+ o DF SFY *HJD ° :
w02} ° S 50 |
2 ol Lyp  ®GPT 5 < ) |
02| 6. i
9 0.2 ?2 o a PD™ HID
~ 04} 0. S\ ! =YZD
' oFL 7 % @) -S0F . !
—0.6f Z 2 A ST !
-0.8 : : : 20.8° -100 |
-08 -04 0 04 038 0- 100 -
PC121.603 % ! . . . A .
—400 —300 —200 —100 0 100 200
E 6 %7 Bray-Curtis JEE5EER & XM RDAI1 25.5%
F IR (PCoA) o g S -
E7 SITRERMX&GXFHZESHERFH

Fig. 6 Analysis of fish principal coordinates based on

Bray-Curtis distance matrix

BEWERE D VD RE R DCRIEbR P2 X Rt 2R v
PREE R T RYAOCPE B i, AR SR 1
AR PR A

3 Wi

E TR G 75 7AFIF 5L DNA B9 LH p

Jj S SCHRIC SR A2 193 Fh, T ZEAS I
R, AEE DNA $oR HAGH 32 Ff, 7 s SCiik

3.1

TR STHR
altitude. 2 X V2344 O K& T RO R4
Fig. 7 Redundancy analysis of fish community and
environmental factors in each sampling section of
the main stream of the Wujiang River

altitude. average altitude of reservoir area, O. dissolved oxygen in water.

IEFIC AT M 2001—2019 45 154 VT8 2 25 1 W
DECHE , SIS R 2 A RIBH RS, 20
Pt TOTEIE AT, 5 806 e A0 AU SR
I3 . R, AWK IR 5T DNA # AR Y 2
CO 151, &I WMIRACEA R, M2
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For A . FE T s SCRk A AT B 15 S i 3R )
WA hEE H kR Z, hlk63.21%, fiEH
W2, dit12.44%, 52 H 5 6.74%. ARRIHF
5% DNA K9 32 FhaZirh, #E H ki,
hi 56.25%, HUCEREIEH, 5 21.88%, &I H
5 15.63%, AU IR DNA JH 28 45 orp a2k
gD, SiEgs R Y B KF- ) 2 20 B
e —2, JFHBR T SRR BB PR
R B ARk YRy, HAh 29 Fh B
D3 S gk v B A s Rl R B AR R A5
S5 R SV L a2 el HE—
R IREE DNA HARYEIZK 2 A — & idE
P, ATVE AL G A ik 0 BT B

5% DNA P25 45 1 7R Y a1 S yL R )
IrEtE AR L, ATRES LAk BV TR
CE GNP % b B K 9 e S 3
S PEOT AL, VUL, R A Y
E 7 TR =87 N ) A R K YA B G
I K A 1 Y 2R A 2 DR R 4, 30
B, MRS M R R N AR
SRS FEF, HEEES R b FKHE
SR EE, SYL 0 T e K a2y
Pl Bk, XA R SRR A R4
AR

32 ETHEDNAMESITREXZHMR
HEIMMERFHERMY

Alpha ZFEPERE B R, WDBEE X1 ACE
FREUCH Chaol $8 8039 i, RWNZEX W
KYFh it Fw; MAREAE X ACE f84
Fl Chaol $5 U m Ak, RUIZEX W aRY M2
FEVE R AR . X2 R TR 5 R A SR IR AH G,
UPREE IXCRAE I K R 5, R TR,
PRI X 0 2 2 A P vy 5 TR 28 8 DX RS
WY Fhie b, JA 158, TR 5%
DX SRATE 38 0 A 7 NS T Bl 3 22 A Sk B 55t
XAXK, FEXIBANES gD, SEOR
YR M2 2 IX 0 2 2 e ik . Shannon 45 41
1 Pielou $8 80 AR fb a5 — 3, 5 %
DX dpe iy, IR PR A 32 DX ) SR A 42200 A
IRINEE, Z NEREmE /N, bl r
PR MUEAME X ik, TR iz E X
A5 20 7 51 3= B KR, T Shannon 45 £CFN
Pielou 8 83 5 Y Fh 43 A ¥ SRR EEAH G, BT LA

FEOREX AR ZRMEEAR . B4R Simpson
EBCS FACTEBOR Pielou 55U H A L S A I
HE R R E G 2", RBL 5] %
DY (S 2 R e, SEUPR R XA (1128 2 B e IR
FRXIT R, 5 VL P DRI 28 X B £ 2
IS FAAL, 511 DX A3 XU e IX Y
P A RAARL, (HR 20 2 X ) 1Y £ 6 21 1 22
SRR (A 6) AIREH T RIMAY B, 255 X [H]
AR ICTE A i AT R S, BB I e
FHAS XA AU B T 2 . diid
A B ORI B 2R AR
Sh, WHFERW, MRS HEESZEKIER . pH Al
A SF — RPN EE TR R R M K L o
R 3 25 T BOM AR B 7RG . A S A
pH A5—LEIREE N TRy AE , XSRS
S BRI E, ATREH T BT RE
R OK B AR BROC 2B, (R R o0 e
DA BEBREL, i LR 20 M08 XA 0 2 2 145 B
SR AT AR SRR (181 7)o TR B2 e P DXAH X
B, BANEXBRZERRK, TUAZIHEY
WAARXTAE, JEHOR 2R N R ok

3.3 BRRUKEB LR ST TR & 2R RN R AR P
15t

WA Bl e S B R A 2T
R 2 22— YT H AT 11 18
Gk Rl 7RI 12 SRR R R A ), e P
{37 b A DX 5 B2 K DX A B L
AR ZE R, B EAR UG A TR E TR )
ol 2HL JCRIARBL BE A e, T 18 522 7K IX P
AT VD B 2R IX 0 S o 2R 2 7K X 22 S
K (K 2), RIRADZEAERFS LB R0
AL —E W 22 M, 7S 2K v i X
TR A TRm . b, dof HAt
FEA WA 7K Rl DX N 0 R v S A T
AR RO, FER By 2 Fh 2 |
AR LAF R /D« PSR R R | i
B0 VLK E i B 2 20 2 b,
HTLGThRCH R 2 kB, 5
VLTI SOK T R C 2 1 V2 0280
LRI BT R REA R A 1L,
AN PR A D SRR A R OK 8 A L
EBFTESIUERT, BH LK L B 25 B VT R A K SC
(AT G AN TN RS P Eb/ B O i) € NI
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o 2 —RINAFNER, ELFEST+
AR AL . PR
FERATRRY TR T, 458 ST
1A% 7K FL 3 T R 1 D0 L e (2R e v 2 A My
fit, FEH LT AR X5 . ORI T B
AT A ARDR X, Th AR 2 ] B N Y AR
S, IEW RSN, Kb A8iEsh+
Yoo OMmsE N T EF8 . Sy krh K B TR ok
MMM, Al O Rt JE SO G 3, AR
AN —FhBLE] . S IR . TRV A
PEARVFIITEOL T, A5 1k ol ™ M A Pl 1
JIT P T RIS o @i 7K B A 25 4 R B
I B R KRR S X 5 VI AR B R T 2 A R
TERLER ™, T LAXHZK Sk AT 4 0] 0% W -4y
A ALEE, AT AR IR IR 2R AR

IFE DNA B AREE

BRI DNAK AR Bz, |
GHARIBHEFZ AR . A5 DNA 1724 5k%
fRIRZILIE | AN DL K pH 45— R 5 BR85 A
TR, DR A R AR IR KR AR S b 3
PR IE A 5 SRR DNA FRfE, 1152 e
g5 S, B, EARMIEH, PR EE X AR
K XCRAER KBRS A 2 WD, miAEE
DNA &Mt E7EJRYS b, ArAgE R SRt R F
XN U X B fa i 2 . (H i oK
VD K 2355 T URIEAL, B AU SR8 2 X RN
RINEIX B 6 LK FEFH &R 435 10 h, FEUL
AR, BT DNA 7= i, i f5 25 5
ANHER . L, 7EBRELOR R MG AR e T B3R
5E DNA, NENPUhIE s E LT, TR
5t JG v ) B 20 A 26 A7 it 8 sl 46 22 9k
A 08 1 7 AR Ak iz A [FIEF, PR
DNA 5 A 800 B 37 3 38 B il 25 5 15 e |
FE S 18 25 5 W PR PH A DA K B 2 A g v
i o o S ()RR 5 i — R 5T

WA, FEABEFE T, FIHFREE DNA £K
TEEEAS YT T RS 32 A, MippcE (e
G R 16.58%, K HI &%, —J7 1
T AMSEBENTIYE co 1 51, %519
KA 313 bp, TMHFESAERTE ) DNA KZ 2
WM R B, TS BOZE | Y04 R BAK
[, ZrFhric it F H SR, wiHaiE
5 W DL T A A RO BeAh, T

34

S PERCH BTG I B i, A5 A
BIRA SR YRS Y3, i B LR
J3E SN B 4 ) O Ao LR R Y 5 — T T
PRI DNA 6 I 45 R 5w v - o0 MOV P Y
SERNE S H T AR, PRy 5
FREZ, XTHRIER AT eI AN E T A K I
MR M A, SECERETE . T A R A
RS Z NS B AP A F SR B, M AR
Sy BB BATE” . Pk, E R DNA HOR
SURMERTE, R, i®
ALY, I — S YR
FHI5 BB

4 gk

AWF5T i R BE DNA R8T 57T
LA DX 0 26 2o R e b 218 2 45 # AR 0 22
5, [RIZRG D1 s SR e b, R WIBE UK
HLu IF A B 20 BT i AR A&l T —
TERRE o AN, MR RIDRIRIP RS R,
i DNA HoAR A i 85 AR i L4, e
Ly YT A I D M 0 ) E A I 1

BEHk (References):
[1] Holmlund C M, Hammer M. Ecosystem services generated by
fish populations[J]. Ecological Economics, 1999, 29(2): 253-
268.

Zou K S, Chen J W, Ruan H T, et 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.

4, Stewart K, AR, 55, Jh 855 DNA RHAEKAELES R
SRR IR [J]. A28, 2016, 35(2): 516-523.

[3]

Ma H J, Stewart K, Ma L M, ef al. Environmental DNA and its
application in protecting aquatic ecosystems[J]. Chinese Journal
of Ecology, 2016, 35(2): 516-523 (in Chinese).
[4] Hopkins G W, Freckleton R P. Declines in the numbers of ama-
teur and professional taxonomists: implications for conserva-
tion[J]. Animal Conservation, 2002, 5(3): 245-249.
Hebert P D N, Cywinska A, Ball S L, ef al. Biological identific-
ations through DNA barcodes[J]. Proceedings of the Royal
Society B: Biological Sciences, 2003, 270(1512): 313-321.

Ogram A, Sayler G S, Barkay T. The extraction and purifica-

https://www.china-fishery.cn

14

HPE K FE2:2: 3290 sponsored by China Society of Fisheries


https://doi.org/10.1016/S0921-8009(99)00015-4
https://doi.org/10.1016/j.scitotenv.2019.134704
https://doi.org/10.1017/S1367943002002299
https://doi.org/10.1098/rspb.2002.2218
https://doi.org/10.1098/rspb.2002.2218
https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

FE TN, 2%

IK7P724R, 2025, 49(3): 039310

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

tion of microbial DNA from sediments[J]. Journal of Microbio-
logical Methods, 1987, 7(2-3): 57-66.

Thomsen P F, Willerslev E. Environmental DNA-an emerging
tool in conservation for monitoring past and present biod-
iversity[J]. Biological Conservation, 2015, 183: 4-18.

Valentini A, Taberlet P, Miaud C, et al. Next-generation monit-
oring of aquatic biodiversity using environmental DNA
metabarcoding[J]. Molecular Ecology, 2016, 25(4): 929-942.
Wz Il ¥R 558 DNA BEARTE 7S i e £ 5% U8 P 25 o () 2
FAEFE [D). HEK: ThRI K2, 2020.

Chen Y C. Application of environmental DNA technology in
fish resources investigation in the upper reach of Liuchong
River[D]. Chonggqing: Southwest University, 2020 (in Chinese).
Bohmann K, Evans A, Gilbert M T P, et al. Environmental
DNA for wildlife biology and biodiversity monitoring[J].
Trends in Ecology & Evolution, 2014, 29(6): 358-367.

T, bygE, T4, % 2T eDNA HARKIT FF S Misa
£ 2 [ X 2 9 AR R X IR B R 2 AR IR 5T (0], KA
PI2EAR, 2022, 46(1): 2-16.

Wang M, Yang X, Wang W, et al. Fish diversity in Chongqing
section of the national nature reserve for rare and endemic fish
in the upper Yangtze River based on eDNA technology[J]. Acta
Hydrobiologica Sinica, 2022, 46(1): 2-16 (in Chinese).

Ficetola G F, Miaud C, Pompanon F, ef al. Species detection
using environmental DNA from water samples[J]. Biology Let-
ters, 2008, 4(4): 423-425.

R, W B AL R TR 58 DNA B 45 £ s il
MIFIEIEIE [J]. KA A E, 2016, 37(5): 49-55.

Xu N, Chang J B. Preliminary study on fish species detection in
the middle and lower Yangtze River using environmental
DNA[J]. Journal of Hydroecology, 2016, 37(5): 49-55 (in
Chinese).

Qu C J, Stewart K A, Clemente-Carvalho R, et al. Comparing
fish prey diversity for a critically endangered aquatic mammal
in a reserve and the wild using eDNA metabarcoding[J]. Sci-
entific Reports, 2020, 10(1): 16715.

FPHE, MREEHE, IRUR, 45, BT3RS DNA 250 TR AT AOVEE 28
ZREMEWTTC [J]. AKALEYZ4R, 2020, 44(5): 1080-1086.
XuL,LinJY, XuY, et al. Investigating the fish diversity in
erhai lake based on environmental DNA metabarcoding[J]. Acta
Hydrobiologica Sinica, 2020, 44(5): 1080-1086 (in Chinese).
AR T35 DNA HORIURIEE @R 2 FEERT A [D]. k
g EHEREPER, 2020.

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Yu Y. Study of fish diversity in Yueqing Bay based on environ-
mental DNA method[D]. Shanghai: Shanghai Ocean University,
2020 (in Chinese).

Zhang S, Zhao J D, Yao M. A comprehensive and comparative
evaluation of primers for metabarcoding eDNA from fish[J].
Methods in Ecology and Evolution, 2020, 11(12): 1609-1625.
BB, AR, MR &K B GOT RO i A A 25
RIS IS PPN BT (1. K 1K, 2022, 48(4): 4-8,13.
Qiu X C, Bai J J, Xiang G. Study on the environmental impact
post assessment of hydroelectric development on terrestrial eco-
logical sensitive region in Wujiang River[J]. Water Power,
2022, 48(4): 4-8,13 (in Chinese).

R, SRATE, 4. ST IR ZK PR B U AR AL RFAE 73 B
[ ARKIT, 2017, 48(S2): 68-72.

Liang L, Zhang X H, Huang W. Analysis of climate change
characteristics in cascade reservoir section of mainstream of
Wujiang River[J]. Yangtze River, 2017, 48(S2): 68-72 (in
Chinese).

THiAE. DY) 2R E [M]. BB )RR AL, 1994,
Ding R H. The fishes of Sichuan, China[M]. Chengdu: Sichuan
Science and Technology Press, 1994 (in Chinese).

6% ST E 3 R AT A 5 R (] KL S
HRETR, 2014(7): 1-4,17.

He G H. Study on automatic generation control and its applica-
tion in cascade hydropower stations in Wujiang River[J].
Hydropower and New Energy, 2014(7): 1-4,17 (in Chinese).
I, B, e, & BIL T i 2 60k KR
FRGRY [J]. A2 Z REE, 2015, 23(4): 499-506.

Xiao Q, Yang Z, Tang H'Y, et al. Species diversity of fish and
its conservation in the mainstream of the lower reaches of Wuji-
ang River[J]. Biodiversity Science, 2015, 23(4): 499-506 (in
Chinese).

FRBE 5%, 2= 8 L AR e X £ R BRI BUIR [J]. 424
ZEEPE, 2006, 14(1): 55-64.

Dai Y G, Li M. Fish resources around Fanjing Mountain,
Guizhou[J]. Biodiversity Science, 2006, 14(1): 55-64 (in
Chinese).

A, BN I [M]. BERH: S0 AR HIARAL, 1989.

Wu L. Fishes of Guizhou Province[M]. Guiyang: Guizhou
People's Publishing House, 1989 (in Chinese).

B, Tk, B, S5 YLK BT B IX £l S B
WA [J]. A RHE, 2010(24): 312-313,319.

Yang Z M, Zhang Q, Lii W H, et al. Investigation of fish

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

15

https://www.china-fishery.cn


https://doi.org/10.1016/0167-7012(87)90025-X
https://doi.org/10.1016/0167-7012(87)90025-X
https://doi.org/10.1016/0167-7012(87)90025-X
https://doi.org/10.1016/j.biocon.2014.11.019
https://doi.org/10.1111/mec.13428
https://doi.org/10.7541/2021.2021.132
https://doi.org/10.7541/2021.2021.132
https://doi.org/10.7541/2021.2021.132
https://doi.org/10.7541/2021.2021.132
https://doi.org/10.1098/rsbl.2008.0118
https://doi.org/10.1098/rsbl.2008.0118
https://doi.org/10.1098/rsbl.2008.0118
https://doi.org/10.1038/s41598-020-73648-2
https://doi.org/10.1038/s41598-020-73648-2
https://doi.org/10.7541/2020.125
https://doi.org/10.7541/2020.125
https://doi.org/10.7541/2020.125
https://doi.org/10.1111/2041-210X.13485
https://doi.org/10.3969/j.issn.0559-9342.2022.04.002
https://doi.org/10.3969/j.issn.0559-9342.2022.04.002
https://doi.org/10.17520/biods.2014270
https://doi.org/10.17520/biods.2014270
https://doi.org/10.3321/j.issn:1005-0094.2006.01.007
https://doi.org/10.3321/j.issn:1005-0094.2006.01.007
https://doi.org/10.3321/j.issn:1005-0094.2006.01.007
https://doi.org/10.3969/j.issn.1007-5739.2010.24.199
https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

FE TN, 2%

IK7P724R, 2025, 49(3): 039310

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

resources in the reservoir area along the Wujiang Peng Hydro-
power Station[J]. Modern Agricultural Science and Technology,
2010(24): 312-313,319 (in Chinese).

TR MR, 2K, AR VLR KUE K R P X A 2 R
ORI A T TR PPN (1], B HIMAL R 222240 (B BB IR),
2001, 19(4): 7-11.

Wang Z H, Chen H, Gu Y H, et al. Investigation and prediction
of fish resources at Suofengying Hydropower Station reservoir
in the Wujiang River[J]. Journal of Guizhou Normal University
(Natural Science Edition), 2001, 19(4): 7-11 (in Chinese).

B, BR/NE, BT, . DT A K H s & K AT E IR A
IR LB i S B U5 R SR B AR AE [J]. =k AR 25 3RS S I,
2019, 4(4): 70-81.

Yang Z, Chen X J, Tang H Y, et al. Fish resources and their
variation characteristics in the upstream and downstream of
Yinpan Dam in Wujiang River before and after the impound-
ment of the reservoir[J]. Ecology and Environmental Monitor-
ing of Three Gorges, 2019, 4(4): 70-81 (in Chinese).

AR, 221, 2%, 4. S48 0 2R BEUR IR 2 R 58 [J].
AR HLAE B, 2009, 24(2): 12-14.

Yao J J, Li C, Yang X, et al. Status and protection countermeas-
ures of fish resources in Guizhou Province[J]. Modern Fisher-
ies Information, 2009, 24(2): 12-14 (in Chinese).

Dibattista J D, Coker D J, Sinclair-Taylor T H, et al. Assessing
the utility of eDNA as a tool to survey reef-fish communities in
the Red Sea[J]. Coral Reefs, 2017, 36(4): 1245-1252.

Stewart K, Ma H J, Zheng J S, et al. Using environmental DNA
to assess population-wide spatiotemporal reserve use[J]. Con-
servation Biology, 2017, 31(5): 1173-1182.

LY, ERE, XHE, 55 DB B &8 B b i K s
55 DNA 70 7 i 2 i L6 (9], B2 F 2R 3 243, 2016, 27(7):
2372-2378.

Jiang W, Wang Q J, Deng J, et al. Protocol optimization of
eDNA analysis workflow for detecting Hucho bleekeri[J].
Chinese Journal of Applied Ecology, 2016, 27(7): 2372-2378
(in Chinese).

Lim N K M, Tay Y C, Srivathsan A, et al. Next-generation
freshwater bioassessment: eDNA metabarcoding with a con-
served metazoan primer reveals species-rich and reservoir-spe-
cific communities[J]. Royal Society Open Science, 2016, 3(11):
160635.

Shen Y J, Guan L H, Wang D Q, et al. DNA barcoding and

evaluation of genetic diversity in Cyprinidae fish in the mid-

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

stream of the Yangtze River[J]. Ecology and Evolution, 2016,
6(9): 2702-2713.

Shen Y J, Hubert N, Huang Y, et al. DNA barcoding the ichthy-
ofauna of the Yangtze River: insights from the molecular
inventory of a mega-diverse temperate fauna[J]. Molecular Eco-
logy Resources, 2019, 19(5): 1278-1291.

FRULEE. 2T eDNA BORBIPG R K2 28l 0 577
ZAEYEBTST [D]. K PYRI K2, 2020.

Chen S J. Analysis of the fish and plankton diversity in
Chongde Lake at Southwest University using environmental
DNA technology[D]. Chongging: Southwest University, 2020
(in Chinese).

Chao A. Nonparametric estimation of the number of classes in a
population[J]. Scandinavian Journal of Statistics, 1984, 11(4):
265-270.

Shannon C E. A mathematical theory of communication[J]. Bell
System Technical Journal, 1948, 27(3): 379-423.

Simpson E H. Measurement of diversity[J]. Nature, 1949,
163(4148): 688.

U, BT, T, 55 B DNA i BiR——— MoK A4
PR % (3], KA A, 2016, 37(5): 1-7.

Jiang W, Zhao H, Deng J, et al. Detection of aquatic species
using environmental DNA[J]. Journal of Hydroecology, 2016,
37(5): 1-7 (in Chinese).

HOCE. KL BRI ZOT R KA A R IR (1], K
THARZ B, 2019, 3(2): 5-10.

Cao W X. Water ecological restoration in the cascade develop-
ment of hydropower in the upper reaches of the Yangtze
River[J]. Technology and Economy of Changjiang, 2019, 3(2):
5-10 (in Chinese).

B REURTLIR LA MR8 S SRRV I 2 e Ak R R L S
BT TSR [D]. FEAR: HEAREL TR, 2020

Huang X. Temporal and spatial distribution patterns of fish
assemblages from mangrove creek in the Nanliujiang River
estuary and its relationship with environmental factors[D].
Guilin: Guilin University of Technology, 2020 (in Chinese).

JE T, SR, BT, S BEGUT RN UL R i SRR R
SERPRRIE R IR BRI T [J]. KA 224 &, 2020, 41(6): 46-
56.

Qu X, Guo C B, Xiong F Y, ef al. Characterization of the fish
community and environmental driving factors during develop-
ment of cascaded dams in the lower Jinsha River[J]. Journal of

Hydroecology, 2020, 41(6): 46-56 (in Chinese).

https://www.china-fishery.cn

16

HPE K FE2:2: 3290 sponsored by China Society of Fisheries


https://doi.org/10.3969/j.issn.1007-5739.2010.24.199
https://doi.org/10.1007/s00338-017-1618-1
https://doi.org/10.1111/cobi.12910
https://doi.org/10.1111/cobi.12910
https://doi.org/10.1098/rsos.160635
https://doi.org/10.1002/ece3.2060
https://doi.org/10.1111/1755-0998.12961
https://doi.org/10.1111/1755-0998.12961
https://doi.org/10.1111/1755-0998.12961
https://doi.org/10.1002/j.1538-7305.1948.tb01338.x
https://doi.org/10.1002/j.1538-7305.1948.tb01338.x
https://doi.org/10.1038/163688a0
https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

FEUNTE, 55

K721, 2025, 49(3): 039310

[43]

[44]

[45]

[46]

[47]

Banks S C, Cary G J, Smith A L, et al. How does ecological
disturbance influence genetic diversity?[J] Trends in Ecology &
Evolution, 2013, 28(11): 670-679.

W&, AV, RS, 55 KNG KT G RS 2 R
PERFAE [7]. SRBER A 5 HOR, 2011, 34(8): 22-29.

Yang Z, Zheng H T, Xiong M H, et al. Variation characteristics
of fish community structure and biodiversity in autumn before
and after impoundment of pengshui hydropower station[J].
Environmental Science & Technology, 2011, 34(8): 22-29 (in
Chinese).

REREAE, 17, A, 2 DB ARG T S VLRI A
PRIAL Z R (0], KA B IRE, 2009, 2(2): 122-125.
Xiong M H, Shi F, Xu N, et al. A Preliminary analysis of
genetic diversity of population of Onychostoma sima in Wuji-
ang River with microsatellite markers[J]. Journal of Hydroeco-
logy, 2009, 2(2): 122-125 (in Chinese).

RBLSE, 482K, H . DU )11 22808 5 AR mtDNA #2561 X
FroIRIsAG 2 B2 A (0] TU 113049, 2010, 29(4): 505-509.
Dai Y G, Zou X J, Xiao H. Genetic diversity of the mtDNA d-
loop in the population of Schizothorax kozlovi from the Wuji-
ang River[J]. Sichuan Journal of Zoology, 2010, 29(4): 505-509
(in Chinese).

277, BESRME, ARGV, 55, SRKBKTIRIR 3 A s B A A
WAL T [1]. KAERYHE, 2018, 39(2): 58-63.

Shi F, Xiong M H, Zheng H T, et al. Genetic structure analysis

of three Pseudogyrincheilus procheilus populations in the

[48]

[49]

[50]

[51]

[52]

Yangtze River basin[J]. Journal of Hydroecology, 2018, 39(2):
58-63 (in Chinese).

T, BUR, B, & DILFR S K BB ZOT ROKIR R
BN [7]. KA LIk 5E U5 5 158, 2009, 18(4): 337-342.
Huang F, Wei L, Li L, et al. Cumulative effects of water tem-
perature by cascade hydropower stations built on upper and
middle reaches of the Wujiang River[J]. Resources and Envir-
onment in the Yangtze Basin, 2009, 18(4): 337-342 (in
Chinese).

Strickler K M, Fremier A K, Goldberg C S. Quantifying effects
of UV-B, temperature, and pH on eDNA degradation in aquatic
microcosms[J]. Biological Conservation, 2015, 183: 85-92.
Deagle B E, Jarman S N, Coissac E, ef a/. DNA metabarcoding
and the cytochrome ¢ oxidase subunit I marker: not a perfect
match[J]. Biology Letters, 2014, 10(9): 20140562.

Elbrecht V, Vamos E E, Meissner K, ef al. Assessing strengths
and weaknesses of DNA metabarcoding-based macroinverteb-
rate identification for routine stream monitoring[J]. Methods in
Ecology & Evolution, 2017, 8(10): 1265-1275.

BN, TG, 2Rt E, % T30 8 DNA-Z KIS HR T
KA RENREY R RIS FUE (7], L2 R,
2019, 27(5): 491-504.

LiH X, Huang X N, Li S G, et al. Environmental DNA (eDNA)-
metabarcoding-based early monitoring and warning for invas-
ive species in aquatic ecosystems[J]. Biodiversity Science,

2019, 27(5): 491-504 (in Chinese).

[ K 722 2: 32 /5 sponsored by China Society of Fisheries

17

https://www.china-fishery.cn


https://doi.org/10.3969/j.issn.1003-6504.2011.08.006
https://doi.org/10.3969/j.issn.1003-6504.2011.08.006
https://doi.org/10.3969/j.issn.1000-7083.2010.04.001
https://doi.org/10.3969/j.issn.1000-7083.2010.04.001
https://doi.org/10.3969/j.issn.1004-8227.2009.04.007
https://doi.org/10.3969/j.issn.1004-8227.2009.04.007
https://doi.org/10.3969/j.issn.1004-8227.2009.04.007
https://doi.org/10.3969/j.issn.1004-8227.2009.04.007
https://doi.org/10.1016/j.biocon.2014.11.038
https://doi.org/10.1098/rsbl.2014.0562
https://doi.org/10.17520/biods.2018233
https://doi.org/10.17520/biods.2018233
https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

FEUNTN, & IK7P724R, 2025, 49(3): 039310

Fish diversity of the cascade hydropower reservoir area of
the Wujiang River based on environmental DNA technology

CHENG Ruli, LUO Yang, ZHANG Yufeng, LIQinghua, WANG Meng,
ZHANG Yu, LIYingwen, SHEN Yanjun"
Chongqing Key Laboratory of Animal Biology, Chongqing Normal University, Chongqing 401331, China

Abstract: A total of 36 environmental DNA samples were collected in 12 sections of the mainstream of the Wujiang River (11
cascade hydropower reservoir areas and the Fuling section entering the Yangtze River) in July 2021 to investigate the differ-
ences in fish diversity among the reservoir areas of Wujiang’s cascade hydropower stations, and explore the impact of hydro-
power development on fish diversity. Meanwhile, the fish diversity and species composition structure of each river section were
analyzed using environmental DNA metabarcoding technology based on CO 1 gene sequence. A total of 83 864 valid CO |

sequences were obtained from environmental DNA metabarcoding, and 423 OTUs were obtained after clustering by sequence
similarity =97%, based on the alignment and annotation analysis of the self-built database, a total of 32 species of freshwater
fish were detected in the entire Wujiang River, which belongs to 5 orders, 9 families and 25 genera, among which the Cyprini-
formes was the most species of all fish, accounting for about 56.25%. The results showed that the fish species diversity and spe-
cies composition structure were some differences in the cascade hydropower reservoir area of the Wujiang River, indicating that
the long-term barrier effect of cascade hydropower partially affected fish diversity and species composition structure. This
study uses environmental DNA metabarcoding technology to investigate the fish diversity and species composition structure of
the Wujiang River, which is helpful in understanding the current status of fish resources in the mainstream of the Wujiang River

and provides certain scientific and technical support for the protection of fish diversity in the Wujiang River Basin.
Key words: fish diversity; cascade hydropower; environmental DNA; main stream of the Wujiang River
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