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The application of eDNA technology in assessing fish diversity in river-reservoir
habitats—A case study of Lake Yutan, Chongqing”
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Abstract. Lake Yutan is one of the four main water supply initiatives in western Chongqing, with two inflow rivers. It is a typical
multi-habitat ecosystem. To date, the fish composition and diversity in Lake Yutan have been scarcely reported. In this study, envi-
ronmental DNA (eDNA) technology combined with the traditional fish survey was used to investigate the fish community and diver-
sity in Lake Yutan, aiming to explore the potentials of eDNA technology in assessing fish diversity within river—reservoir habitats.
The results showed that a total of 36 fish species categorized into 4 orders, 11 families, and 32 genera were identified by eDNA
technology. The analysis of relative sequence abundance revealed higher relative abundance for Hypophthalmichthys nobilis and Hy-
pophthalmichthys molitrix. A total of 21 fish species, categorized into 3 orders, 9 families, and 20 genera, were captured by the
traditional fish survey. A total of 42 fish species were detected using the eDNA technology and traditional fish survey, with 15 spe-
cies being jointly investigated, accounting for 71.43% of the total fishes captured through the traditional fish survey. The results of
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« and B diversity analysis based on sequence abundance revealed variations in fish composition and diversity across the lake region,
estuary, and the buffer zone at the inlet. The fish diversity in the estuary and inlet buffer zone were higher than that observed in the
lake region. In summary, our findings demonstrated that the application of eDNA technology had a superior detection rate for fish
species compared with the traditional fish survey, and thereby could serve as an invaluable non-invasive supplementary tool for mo-
nitoring fishery resources and enhancing the reliability of river—reservoir habitat resource survey.

Keywords; Lake Yutan; environmental DNA; fish diversity; river—reservoir ecosystem

UEARSR, 32 NS S , K TT /K AR 28 R T B ™ SRR IROK (e 2RV ™ BT [, AT HE AR Y
KEREVE VA AT R A R AR I TR L G 0 T 252 VA A 0 S T DA P A
ARG A7 3, AP A 2 RS AT A 558 2 TR EL G /K A 25 R 5 HAT — i i B ) BB P 45 )
L HEL 0 R BUR S AR TR AL o b At 2 S A A 1Y i 2 Rl e R MOl A
B KPR 8 7 EE M ARR YA, 52 0 e 5 TR = oo o TR RO (10 L W U A A 5 Wy vk
FRIE DNA 2 5 HR (eDNA HiAR) A SR — i 24 i) 0 28 8 A B, HAT v IR A% G0 108 £ 05 16 Jmy PR 1 7
1, A B Z R R TR

eDNA FORTE S T FRFEAEAS (402 <L oK) i DNA, DL HARYI R B9777E , DTS BUXH A 9
TG MDA W™ . Thomsen 2™ ZEIIF IR IS FREE b i ORI eDNA He AR I 40 288 K Ho At A= 1 119 22 B
P, T8I T eDNA FORTEMIEZREERT I P AN . eDNA SRV —Fh AR R AMERRE D7 i, © 40 2 N
TR LRI BRI LR AR AR R I 45 A2 A4 eDNA B AR N
— A ok CAR 3 | AR R AR (0 W B RN 1A G el 9 R A T R R AL, K A R
YoM Z R IR AL T . AT, ©A BT AR R T AT eDNA ORI 4R E A 5T A 1 2 1
VERHIE, A eDNA BOARPEAG S A 10 Z2 W85 A 25 R G0 10 SRV S A R AE S A2 B AR AE F 2 AR PP A I ]
T PR

M (S48 WA ) AL T EE IR R XA, A 2 AR A, bl S S0 A 1 T R T, 2
— AN SR AR A R G, 2008 4R K MEWIY S, i T ICRIT A LG BERGAL 2555 i WK IR s 8 7
P, KA S R G FOIR G T B, il BRI REIR o 2018 45, 5 MEW] AL S PR EE SR B g8 AT 52 C R S 0IA A=
SHEORYA (2011—2020 4F) ), jd i 2R 255 A i A A K IR A e A= A5 R S48 52 55 05 Uit &
WA SR BER S o B IAESERS K AR AR S R GRS R 5 D BEARUE P 7 T 300 8 S M A 8, LAV 4L R 22
FERE IS AL T AR VA AR R K SRR DL A B8 b 7 o U E AT, 0 0 W 100 2 2 R Ak AR A 4 5
BIFSE, T A 224 7 T T80 A i M A J A 258 5 S B 9 1 2, 0 3 o S N T £ 2K A R 22 A E A T 4
TETPEAY o FITT, eDNA $ AR FE Wl 09 55K 142 028 S0 Rk 1 ) 454k 15 30366 43 B 5 R B , T mUBR K 2™
T KR AROF A L ASBRFCALR ) eDNA HeR 5 1 Gt 5 9 L i A 45 AT HU BT, X
M 10 26 Z2 R R TR A5 A BEAT DA 855 e DNA SORTET I —/K R AR S5 40 208 2 BRIl P O I T
I T W Rl IR ) PR AR FH A3 B R SO A

1 HRS 7%

11 RERZERERRE

TE WG 350 X BT 10 R T 1 AR vh X S L 13 4 (S1~S13) 8 R B IR A 4
SREEALE A ILIE 1o T 2023 4 7 H J354E S1~S13 {3 xi SRR AR KA 6 L 3RJZ/KFE (FEK T LR 25 30~
60 cm) o Ayt G AR DNA (9755 , A SRARAS H AR R AR AT T 10% i) SRR N7 A TG v, IF 4k
AR e o FERAEFIRE S g A op, S BRI — PR TR S AR AR B 47 . A 1 Bjs Ik eDNA [
fift , AKRERAEE G S BRTEVS A T 07, IF7E 8 h NI 0.45 pm AR LT 4 2 JE IR ( Whatman , %€ [F ) #£47 14
IE o I IESE HIRER AR S mL JCR ORI B0 A B R AR P IR AT o APl eDNA St # ]
(75 58 AT 728 F UM (IR SRAE R D8 2 L KB 7oK AE R L ASSRARFAPEXT I eAh, A
WF5ET 2023 4F 7 J A1 2024 4F 6 178 82,83 85,88 ,S10 i s #EAT (L 58 0. 28 ) B £, 45407 i AU £ 4+
Ze5d. BALGATE T 3 F0E B RIRE A Z M H A0, b 22 10 H AR R E 25 4.6.,8.,.10

£
i
o5



1098 J. Lake Sci.(#3a#3) ,2025,37(4)
A3k 125 1.5 m, i B R PIEF N H A 1.6 em, K T8 R854 10.0.4 0.4 m, EE 12

14 em K 5
h S5, T H U T e, F e O 3k ) 2 A i a2 B EA T 2 R

z p T T
&L S
2 e
f’} ~
1 s
£l J W//Vé 1
- Y g o a
/7 A
J\‘ A5y / L\
oZ f-\zr‘ﬁif % 5"\”«/ i {l
=2 . g
on
O A * ™
& pNp. )
Ramas V
g \ WLWL b
N
B .+m@
\w‘w‘“ G/ f 0 50km|
1 1 1 1 "“1’
105°E  106°E  107°E  108°E  109°E 1lO°E

P T MR A

Fig.1 Distribution of sampling sites in Lake Yutan
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(Ameiuridae) 285 1, 735 5 BB 4.76% o AR U A8 38 B 3 A ARk £ 3, 23 Sl 2 B i SR fil

([Ictalurus punctatus) \4x I BH 4 ( Lepomis auritus ) F1J8 % & JE £f1.( Oreochromis niloticus ) .
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Tab.1 List of fish species based on conventional net fishing and environmental DNA technology in Lake Yutan

H B I F LT 4 R EJHA  eDNA H#R
#EIE H R} fifi ) PN Acheilognathus macropterus + +
Jiip SN itk Jg o R gl Rhodeus ocellatus +
iRl fti A figefiyl Rhodeus sinensis +
R il il Carassius auratus +
iR} iR i Cyprinus carpio +
iR} FAIIE AL I (AW 1E A3 Bangana rendahli +
PSS AL )R FEAE £ Abbottina rivularis +
Lt % | yia s Hemibarbus maculatus +
i i) SR fit Sarcocheilichthys nigripinnis +
iR} AR AR iy Squalidus argentatus +
PSS pa i Ny A Pseudorasbora parva + +
R} i ) i Hypophthalmichthys nobilis + +
i i I, fifk Hypophthalmichthys molitrix + +
fi} B JE Al Ctenopharyngodon idella + +
R e % Hemiculter leucisculus + +
AR} fig)= T BB Zacco platypus +
AR} ;) 413k fjj Megalobrama amblycephala +
PSS 7 HR 6 7 R i Squaliobarbus curriculus +
R il J& R Xenocypris davidi +
R} 5% R fig& Elopichthys bambusa +
fip} fif & fif Parabramis pekinensis +
PSS Lt ) 21 & i i Chanodichthys erythropterus +
Lt fif) J& S Culter alburnus + +
i i J& EiVRAND/NY Culter oxycephaloides +
AR} A J 5 fin Culter mongolicus +
iR} fifl & Ik LG Culter dabryt +
R Ve ik Je itk Misgurnus anguillicaudatus +
R} B Ve E KA ) e ok Paramisgurnus dabryanus +
DIAREESS fI fig 1) AR g £0 Myxocyprinus astaticus +
i H LINGoRER S LA W EC W) IR i £ Rhinogobius cliffordpopet +
LANeRGEv LN TR W B fa Rhinogobius giurinus
iR} i Ly filt Channa argus +
K BH AR b G ) PRy Micropterus salmoides
XK FHEF KPR ) YNk Lepomis auritus
2R AR E Je B %A fa Oreochromis niloticus +
i ) S g R Macropodus opercularis
[SAE PSR P ER S0 A Pterygoplichthys pardalis +
fifi B} fili g fify Stlurus asotus +
2R} B w N Tachysurus fulvidraco + +
R} L1 4 B4 e Pseudobagrus brevicaudatus +
fim - LA TAE 55 S Al Ictalurus punctatus +
BEIE H JiR SR it g i Gambusia affinis +
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Fig.2 Relative sequence abundance of fish at each sampling site based on environmental DNA technology
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Fig.3 Comparison of total fish number of

main sites in the lake area obtained by

conventional net fishing and eDNA technology
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Tab.2 « diversity index statistics

KHEEA Chaol  Shannon  Simpson  Pielou
S1 18 1.05 0.56 0.36
S2 21 1.33 0.69 0.43
S3 20 1.66 0.75 0.55
S4 14 0.91 0.45 0.34
S5 15 1.62 0.72 0.60
S6 10 0.59 0.33 0.26
S7 12 0.95 0.58 0.38
S8 12 1.52 0.73 0.61
S9 16 1.90 0.81 0.69
S10 15 1.76 0.80 0.65
S11 12 1.57 0.77 0.63
S12 22 1.99 0.78 0.64
S13 17 1.69 0.75 0.60
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Fig.4 PCoA analysis of fish communities

at each sampling site
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