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EF I DNA AN R T it % S L %

AT KR, EAS MW, REER, LWAE, hEAHE

L BRI R AT Bl Be, VT JoB) 214081;
2. H KR BER AR ST TS HL, AP AR FRI TR il SEIRREE R LN S50 v, 195 T 214081

FEE: R MR E LA, R B KA AR L R — A S WA IR I AR 0 2k Z AR BUIR R A
BEIENRAE, WP K IS DNA (environmental DNA, eDNA)EAR, 51558/ ELH #5824 AT 5 LU A0, BR A
-0 R VE ZREERRIE, SRTT IR DNA HRFE A - 0 28 ZAE M K I rp i mT A4 . S5 o, R R
DNA HiARIL A E] 5 H 7 %8 23 J& 23 Flfazs, #F—540 17K, Shannon-Wiener ZH M85 F3ME 1 1.04, A 1E
£ 0.21~2.36; Pielou HJ2IEIEECEME AN 0.54, ZFIEE 0.29~0.81; Margalef £ & EIEEFHME N 0.75, ZlFE#E
0.13~2.09., AL 43 H7 (analysis of similarities, ANOSIM)# B, ZREMEFEEEMIX S Z RI%AE B EES,
7 24 N /3 #r(non-metric multidimensional scaling, NMDS) &7, Z5 SIS nl R4 0 4 DR EEH), 4351
P FAEVE R . W0 DLW ATTEE N, BER A RAZE 5 B 3 (R<1, P<0.05), LM EApi Atk 4 H 6
Bl 21 )8 24 FhduZk, HeipAg 18 Rt Ae iR 5 ik sp AT B o WP 5 G 21 A4 4225 o 34 LI H (Cypriniforms)
2 WEITEE R, 55 DNA $ AR 5 1% G W AR 85 P Rk 7 i 8 #8159 21 (0 (28 Fh 2R B DU 5w, 1581 62.06%.
AW SRS I — E S B A ARAE, AN . =/NEW, RO AR R B A 22 Stk . ARBFSTAE
WIS DNA BARTE A S0 ol 05 Wi b ELAT w450, AT A RCRD 78 (0 SR W I 2 B, 7E 2598 LUK T 38 1340wl
R S R A% B0 SR FH AN [] 07 32 e 2 S T el 9 2R A5 0, I B o A 4 S 08 3 9 U B RN R 3 SR AL B okl S ke
BARS%,

K RFW; 5T DNA; M2k,

FESES: S931 XHkERERAD: A XEHE: 1005-8737—(2023)12—1530—13

RN TFILNRA R E TN, RE 116°2'~
116°207, dt4hi 35°43'~35°7", #E I AR A 5 — K%
KA, ATEAAT I 626 km?, HAEZK TR 208 km?,
SR P CHE R B Wt X I
LB R, W R R KL A B AR AL . b
Sz ] ) T Y P KT BRI R, B T
U BERE AR S X R K R ) RE,
KARAZS R GE M e R FR B B AR L, 2013
SRR KL AR L IE 2 K LLSE, 325 e
o N R 3 A O O A P R

Yrim HER: 2023-10-24; 1&iTHHE: 2023-12-02.

A T O AR . T RFIE R BN,
AR S IR KT B B 8 SRS e v
BIRANCE, KRS IR B IR 8 bR K A R e
AR OB 4R R R D AT 0 e A
W 2 10O A R B ) T Rl 45 X K
i R B T U, — R TE R T
AR AR A K A R W Ve A AR Sh . I Hix gk
WFFEEEA B XS A2 A — K B . DU AL A 1
PRI SR . SR S AR R S5 R SRR BRIk
AW, BT S B A R AR B R T

ESTE: Ol f s H00F B % 5 # ] il % IR 5 3588 2 (HHDC-2022-05); H 9 9020 13 PERHITF B T B2 AR BTl 55 2 %2 101 ¢

4% 85 (2023TD65).

EEBE N 2WAHRA999-), B, Bi-EaA, BT bl %R, E-mail: 1277984686@qq.com
WS RARY, PF5E0, HF5E 7 n il B2 IR AR 4P 5 R . E-mail: xudp@ffre.cn



%128

AWAREE: FETHEE DNA HR ARV 628 2 REPEF T 1531

K TR IR 1

AIEK AR RGP R SRR,
S R A L G Y, a2 ) R R
MoK AEAB RG RS BRI RR2E kR 0 245
bro MiRTFAHRF a2t 0)L, sk
(BEIEA 1979 4EINAR BRI Z A Kk B 55 Fpl),
2008 AE IR WAKK IS TS 41 Fple
LSBT I PORMY LT 2020 4F 44 25 U 45 570
KAV RIENTE, HAEHRR A 22 Ff, 2008
A2 2020 4F B TE AT 5 A HC R P 2K R 2R
SRR R, AR | VIR A S T
PR EBOR BN, LR . 655 . FIRR W
A0 2 B T ASCKE 0 A R 2R S WK A A A A Y
— 5y, FEANBETE A N AR ) £ SRRV A L
Fta e AN, BBk AT RS
S8R I SR g A R AR 2 3t T AR
TR S M)A 5 BB . JT ST B 7K
IRIC ., T AE ) A5 2 52 ) 0 B P R Y
M, EATHAR A SR A 4 X S BEVR 1E A
W, BT, 2EHT 2022 4F 11 AEREEE
T A S S T R AR BA JE TR K B ARk SC
Pom AR R TR oL, U TEANKR, A
A 224 e B 2R ST g KE A

0 RV S5 F 0 A8 Bl M 5 I A A e A
Ol 5 rY I A 5 W AR S Bl J R AR, 4R
A1 ST A I A% G el W VR 2 ) wfE
B PR AR B bR L R T X AN [ s A
AR IA PR AT A My BEVR WS . B A TR AR
AW Zh &S Fh T4, #7355 DNA (environmental
DNA, eDNA) AR BUS#E—25 &k B o iz 5 AR JE 451K
SEYIFAE TR A AL DNA {5, LU
0 4 114 B R T 45, ek — R A0y 1 F BE B
AR, I W ) e e 1 A AR B R R
B XKIREE DNA FAR Rt s AV &R A
IRBE DNA FE A8 s =5 Jr K ST s i) a2k
ZREPEWT ST, Williford 25U SF) FER 1 DNA A X
85 5 0 N ] 1 R R BRI AT W, R FE T ARG
RBETE o MR R—FRAS | R A W
W, HHIEE DNA AR KA A WA 7
ST B I R R W 0 Rk K A v g R T LU

AT A AL G BT IR A3 5 1k B FL At L 45 5 PR
DNA FEARXS RG] 09 1 2 ZREPEFEATHESE, LAY
Xt ARSI B AR v Al S AR B MR B
. R B R R 3 SR B AS R il
X PR A T A5 R AL, MG R DNA HoR
TEZR V- A A IS4 DA el 05 00 5 9% 1)
TEAE, 7R BT IR PR O sk 5

1 #MEEFE

1.1 #HARRE

DAAR S0 DX B G s AT A SR AE 5 DX 4
I E 11D RAESE Do RFHWIXE 8 4%
FE 15 (D1~D8), J&i 31 1] 38 K 5 (D9) . i 3]
(D10) . /MEW(D11)& B R A, BRI 4
SRR LR 1. T 2022 4F 11 HiHfr s 530
i DNA HEARMRE ., BAREEAE 3 £ M
HEGHIM K 3 i@ fiEds, HhE2mMER
SR E 58 1.2 ecm. 2 cm. 4 cm. 6 cm. 8 cm.,
10cm. 14cm, K. 058 125m. 1.5m, EH
BEEEME R 1.6 cm, £, 5. 25N 10 m,
04 m. 0.4 m, WEFERE 12 h J5 W ENTA a3k
Yy, S B, FhRYE S IR R Bl 2R
&) U QAR ) U, I e A Y2t hn (4
R IR RARTR ) AN SRAE A R I AR T Y
KA KFEIR . BT . BEIE IR AR A, FESK
AT AT IS TR B, IR ULAE 10% U TR NV TR
H1 20 min 247, FFHAIKMUE. SR KT uE KRR
SRR BB, A TR, R R A
HIG Y R AMETG s B R SCPATRAE S 1 L
RIZKEE, REFHIGHICE 0.45 pm KR AL
VAR ) B EE DO DR AR A U, Hh g IS B AR OR AR
1A TE Z Mgy 2 mL &.0% %, FF-20 CH
1o BARFESARMIE 2 L A 4IKMIlli-Q)
FER 1ASRAEIPEXTRE, 5 3055 DNA K i Ab BEAH
A, DLWt g fE 22 DNA $2 G i is g
A
1.2 I5iE DNA REL, PCR ¥ R SEENF

ORAF B IR e AT SE B AT AL B, b R 7R
FHH 0 85 T] BT AR R AF B AR 2 mL 2.0
L IAE WA, R)E A SRS . 4
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116°7'0” 116°10'0" 116°13'0" 116°16'0" 116°19'0” 116°22'0" E
36°120" -
)
L the Yellow River
*pi1
3609/0” =
A
r Xiaoqing River
3607l0" = .
D8
il
36°5'0" purse seine -
36°30" oo
3601’0" L D6 .
F D5
IR y
L purse seine
____________ e
35°58'0" [ ] D4
D1
L D2
° KB
35°55'0" Dawen River
FX \
i Xinhu District D10
L MiH& ] ® 35 sampling point
Liuchang River % .
35°52'0" 0 5 10 km 22 5t surveysies
| I | ZF) wetland reserve
1 ARTERAE A
Fig. 1 Dongping Lake sampling point bitmap
F1 RERRGEE AL B A UG R, ] E.ZN.A™ Mag-Bind Soil
Tab.1 Longitude and latitude table of sampling points DNA it %) & H i ) DNA 14:4 = EAﬁK{fﬁﬁE
L 0 H./Gh, >N
){—:"\{\‘7 é‘éﬁ/" %ﬁ/o (@Tfi/m , N k = oy Vol it =]
site longitude latitude altitude WLULWI AT, DNA fRAF2MHE-20 CIURFIPRAF . B2
DI 116.131895 35.967235 39.23 B DNA 75l 1% B iiEe e vk, JFaFh
D2 116.174358 35.928675 39.10 kARl W 2 uL %) DNA {# H Qubit® 3.0 %%
D3 116.221376 35.922253 4231 THIUE DNA W . il i A F DNA LUK S50 A
i memEm e 260 g LR DNA BT IR
. ) . : (] A~ 2 70 ~ iy
D6 116.230150 36.009940 42.76 Xt 12‘8 RNA %i i 22 I (163 135 bp) B
D8 116.209939 36.114178 33.42 TR B P52 51 F S MiFish-U-F:
D9 116.292539 35.933537 37.10 5-GTCGGTAAAACTCGTGCCAGC-3’; MiFish-U-R:
D10 116.185388 35.899992 38.32 5'-CATAGTGGGGTATCTAATCCCAGTTTG-3' .
D11 116.208898 36.158819 34.12

PCR HEAT 2 973, 3R H#R 30 pLo 5 —4




%128

AWAREE: FETHEE DNA HR ARV 628 2 REPEF T 1533

P Z S5 15 uL 2xHieff® Robust PCR Master Mix,

E AR 5145 1 ul, Ph& 10~20 ng #1355 DNA
L)

BANYTHIR R B DNA R N £
20~30 ng, HARH S5 A RMF . B—
# PCR WA, 2—%8 PCR: 94 °C, 3 min—
5 MIEFN94 C, 30 s—45 C, 20 s—65 C, 30 5)—20
HEFR(94 °C, 20 s—55 C, 20 s—72 C, 30 s)—
72 °C, 5 min, % PCR: 95 C, 3 min—5 MEH
(94 °C, 20 s—55 C, 20 s—72 C, 30 s)—>72 C,
5 min, PCR FEAATHE R A AN I PEXT REAE A
(#li7K). PCR ¥ 8L R 2% B AR BE IRzl
W 3G 7 3k =P8 /(A T A TR IR
A B2, {#F] Hlumina Miseq ~F 5 .
1.3 HESH

i/l Usearch 311K 751 R 2AE 97 %A AL
PEAE, 8 EA Sm T IE R OTU AR
TrEFHIP, NI P LR AR, RS
#| OTU fREMEFFHI55 . Blastn 1T 104 OTU R
TIPS NCBI 86 . T (50 B E T
ST REWERG HL VT B R, TR BEUEAT N TR A A1)
K Eaf: (1) P raEan T+
P, (2) WnSRA I FP 51 DUl — 20k = 97% i) 4
M Fl, WP S VG ELZ R SR A i F 51 H
VEHC— 2 = 97% M AEAR M Fl, Wi 2 i 7 51
VCECAEAR PR, (3) WSR2 if ¢ 5 IE i 2 A~—
= 97% M A A, W) 43K VB AL BT
A VCELH TR (4) WA TS ICHL = 97%—
HAER YR, E VT B = 95%— F ik 1Y A ) il
32 )7 51 VT BiE B — 2k = 95% 19 I8 o A, 55
FLBI/NT 0. 1% BT T 51, LA R AR 2 Bk R o
B STE TP ik e e S & SUN S
Fishbase (https://www.Fish base.org)fix J5 15 2| 5
OTU X N i 1 2432545 B,
1.4 Zitoh

OTU a2 43255 B3 S =X I 1 7 81 2 B
Excel A4, 55 b 2 W] — ) Fh 5948 % 5
GG I, LA REARTERS A 53 KK R sy
AL, IR AN R 43 28 BT 1Y ) 51 = B R pp
B T EL A 15 1 ot R AR X = R 2 E 4%

vh AR YR RS, . R A Shannon-Wiener $5
#2) Pielou #%(*" . Margalef #8524 53
ol a2 N Z YR, i Primer 6.0
ot AT AR B B 2 4 R OB 4 BT (non-metric
multidimensional scaling, NMDS)K & /iF 1 R FE V%
AR R T[] R 25 ) 1 20 A 4 R 20 DA 3 2R %K
(Stress) e ffif f: NMDS 45 & B Al {5, 455 HET
AHALPE 4> #T (analysis of similarities, ANOSIM)>
R 0 TR A5 M A 22 TR0 R B 43 oy
M7 (SIMPER) /A [R] 38 2 11 S T 7% 22 S 1 I £ 2K W)
TR,

2 RO

2.1 MEpHRETHMEALBAR

L1/l e it RS 1148874 AN iR 7571,
St BUE TR AL E, A 1135005 15751, &
Jri, 4228 4~ OTU #R3E. X TRrA A A IR,
B WSS SR D WL 3 s g, JF B g3
AEART 0 2R 0 1 BB, X SR WA A S e
WA B TS Yy, I 25 R ] DL A i 1 52
PRy~ 8500 . AR 7 51— Bk = 97% AT R 2K,
RKIF M OTUs J3 41 i &R 4 P R AT b X A
B AR BRITERT 11 Dl b e i
26 DorERE, Hop MUK 24 4, BOKESEK
P& —A> o TR H AE A b £ SRR T 5
B, A 23 Fi(ER2), KBTS H8FI23 @,
H iy H 2R 14 Fp, 5k a2 B8
60.87%, HK WL H o 4 Fh, s £ 28
17.39%, 852 H 3 F, HHM@EIEH 13.04%,
B HSEE B2 ki 2] 1, 7ER I 3 pY sE H
By Rl a2 o dE R A 7 UL AR 24
R 22, FET 4 H 6 B 21 &/, Hi#E
HAftkiZ, N 18 F, (5 EFEER 75%, Hk
BIEHN 3 Fr, 5 12.5%, &85F HMEHE H 45
8.33%H1 4.17%.

K2, &3 40l 1 N HIERSE DNA iR S
1% 48 W BAH 57 19 A V- AR X SFREHT 10 A2 pL
wRY A, HP AR R FRZEAT 7 B, 23 D
(Carassius auratus) . E(Hypophthalmichthys molitrix) .
21 88 |5 1 (Chanodichthys erythropterus) . ¥ % W) HF



1534 Hh I K 7 R 5530 &
x2 ETEREMERHE S5HE DNA RARNEFEHERYFE
Tab.2  List of fish species based on traditional net fishing and environmental DNA technology in Dongping Lake
Pk fE5E W HLAf 47 P 5% DNA R ok TG M ELAli B 5% DNA HiAR
species tradi'tiopal net environmental species traditiopal net environmental
fishing DNA technology fishing DNA technology
7% H Clupeiformes AL e R, sinensis +
#2758} Engraulidae I fif )& Saurogobio
#%J& Coilia el S. dabryi +
J18% C. nasus + + Utk J& Pseudobrama
fif:J% H Salmoniformes Ut P. simoni + +
iR} Salangidae UG R Toxabramis
KEAJE Protosalanx UG T. swinhonis +
KERfa P. hyalocranius + )& Hypophthalmichthys
#R H Cypriniforms i H. nobilis + +
A} Cyprinidae i J& Acheilognathus
BEAE a8 Abbottina KEEAE A. macropterus +
BefE i A. rivularis + + MY A. chankaensis + +
A& Culter J5ifif1 )& Chanodichthys
iBICHEA C. dabryi + + LI HE R AN C. erythropterus + +
W C. alburnus + fiiJ% H Peciformes
# & Hemiculter figFl Serranidae
Il R H. bleekeri + % )& Siniperca
% H. leucisculus + + 8% S. chuatsi + +
WA & Ctenopharyngodon W Fl Gobiidae
wAh C. idella + + YRUN R R Tridentiger
fij J§ Megalobrama LUAUR AL T. trigonocephalus + +
=Mt M. terminalis + WU FE 40 )& Rhinogobius
fifg J& Hemibarbus TBWINF R 6 R. giurinus + +
{68 H. maculatus + + B4R 5 B Mugilogobius
)& Carassius A Bz MR B f M. myxodermus +
P C. auratus + + 7% H Siluriformes
#JE Cyprinus #25} Bagridae
# C. carpio + T8 Fifl )& Pelteobagrus
fit J& Hypophthalmichthys FeFE W FAL P. nitidus + +
B H. molitrix + + W Hfh P. fulvideaco + +
F M faJ® Pseudorasbora 5%l Siluridae
FZ ¥ P. parva + + i )& Silurus
85 J& Rhodeus fif; S. asotus +

T+l T 5T DNA SR SAL 58 M BT HE AR I 2 1% .

Note: The + indicates that the species has been detected by environmental DNA technology or traditional net fishing.

FEff(Rhinogobius giurinus). J1%%(Coilia nasus). %
h(Ctenopharyngodon idella) . {li(Pseudobrama simoni).

2.2 ETIFE DNA AR E RS HEMEST

LT Alpha Z2REPESR BOR PN Y0 /e A2

BN 2N, AUF5EE L5 Hr Shannon

Margalef, Pielou 840 Z5: & PR R AL S Al a2 2 4%
PEFR, 458 E R, Shannon F8ECEHIME N 1.02,
AR MEAE 0.21~2.36; Pielou $§ FCF-ME M 0.54, B 1H
7E 0.29~0.81; Margalef T8XCFEIME A 0.72, 2808
TE 0.13~1.84 28], 41K 4 ff R 3 S ZrEpEFE 5o
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—

00
80
60
40

20

- il 1l

YIFPAEXT 5 £ BE 1%
relative sequence abundance of species

W fi§ Hypophthalmichthys nobilis

I ) Carassius auratus

3 fi& Hypophthalmichthys molitrix

T £1 48741 Chanodichthys erythropterus
CO FBEYIEF B8 Rhinogobius giurinus
TJI8% Coilia nasus

B i Ctenopharyngodon idella

B {Dlfi Pseudobrama simoni

B & Hemiculter leucisculus

W i Hemibarbus maculatus

DI D2 D3 D4 D5 D6 D7 D8 D9 DI10 DIl

Uil & site

Bl 2 LT EREE DNA FAR 25 0l i A0 3 i 1) il 2 1

Fig. 2 Composition of dominant fish species at each site based on environmental DNA technology

i I

80
60 [+
40t

20t

YNt BE /% relative abundance of species

= J]%% Coilia nasus

=l Carassius auratus

= K 4EEF Acheilognathus macropterus
COFBRYIEBLPE Rhinogobius giurinus
414858 Chanodichthys erythropterus
=2 {Ll# Pseudobrama simoni

E= it Clenopharyngodon idella

B 5§ £ Pseudorasbora parva

B 55 Pelteobagrus fulvidraco

W % Hypophthalmichthys molitrix

DI D2 D3 D4 D5 D6 D7 D8 D9 D10 DI11
v site

3 ST 4 0 HA 17 ) 45 il s A At W Ao 2 B

Fig. 3 Composition of dominant fish species at each site based on traditional net fishing

D10 RAE S 14 5 = { . Shannon 1548 . Margalef
FEEIIAE DA RS R A RME, Pielou $8EUHAIK
{H7E D7 REES B, WX 5905 2 ) ZEEpEE
=R AN (P>0.05),

JEF Bray-Curtis B B8 5009 IR 1 24 RUE
ST (NMDS) 25 R 5 ik . NMDS %;@
BT, B AR mtis o 4 ~2508¢, DL,

D3. D9 RFEm—K, ,Jﬂz/ﬁﬂlilj\]ﬁié#,njﬂﬁ—
%5, D10, D11 433 T 5 /N, 4553
IS ZRAE . AHIPEAS 35 (ANOSIM)ZE SR KB, 4
AN Ay 2 ) A B A R Mk 25 B i 3 (R<1,

w
1

-=- Shannon-Wiener (H)
-e-Pielou (J)
-a- Margalef (D)

(8]
T

—
T

(=]
T

H: My ZREMEFE S biodiversity index

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11
SRAE 5 sampling point

Kl 4 2RI 45 o 5 A0 R SRR PER B ARk

Fig. 4 Changes in the fish diversity index of each
site in Dongping Lake
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K 7 R 2

%30 %

stress: 03
ISEEY e

. JAZY A investigate sites

[’ 5 5T Bray-Curtis FE B 4 25 1 2.2

2H i, NMDS 4 Hr

Fig. 5 NMDS analysis of fish composition in Dongping
Lake based on Bray-Curtis distance

P<0.05), FHAIMETE 43 F (SIMPER) /M BT 6 B, 34 B
WX AR 22 R T8 | £168 560, DTk
FE4R 15.28%5 14.28%, @i (Hypophthalmichthys
nobilis) . ¥ B W)IF & o FERIH AT 5 1) 1X 3 0 2
FhiE 22 5 TR B 0 BIAE 38.56%F11 20.73%, #J) . f
FE/NE T 5 X Z () 0 2 7% 22 5% E otk oK,
435K 43.94%F1 27.32%. NMDS HY4Hr4s R,
stress FI{E A 0.03, 4k 5 EIXTHEVE 250 HE 7 HA
RGP ARERYE
2.3 IMEDNARAREEZNMEMHEEERILE
W HLJE A 7R 5SS DNA HORTEAR RIS
M LR AR B R R R R LR LR 3. PR
IR @5 H 8 R 24 & 29 B EMARY
29 P2 rh, A5 18 Fhfa 2 JE P FR Jy AR
FnY, HEBEEEN 62.06% (K 6), F4H95 5
102 A 17.24%F0 20.68%. PRI T B 446
B e i | S, B, Ffn | ZEEJRAN . &
% Bt (Pseudorasbora parva). {6f(Hemibarbus

maculatus) . A . 5 [CHA(Culter dabryi). 24167
(Acheilognathus chankaensis) . ¥& {£ £ (Abbottina
rivularis) . TR g | SC4RHF R A (Tridentiger
trigonocephalus) . W (Siniperca chuatsi). ¥t
(Pelteobagrus  fulvideaco) . Jt ¥ H # fi
(Pelteobagrus nitidus). J1%t, 15455 M 28451
M 6 PRI EE DNA BOR KA 211,
S W R B WE BA (Culter  alburnus) . D [K &
(Hemiculter bleekeri). #(Cyprinus carpio). ¢fif
(Saurogobio dabryi) . Ui (Toxabramis swinhonis) .
KEEfif(Acheilognathus macropterus), TEN I
DNA $EARVAA LR A rh, A 5 Fb a2 p B A
AR B R, g3 Bl A R R i (Protosalanx
hyalocranius). —ffi#jj(Megalobrama terminalis)
i AL 2 B (Rhodeus sinensis) . Kh JZ fiff #F p& fa
(Mugilogobius myxodermus) . f5(Silurus asotus).

B 313% DNA (eDNA) W Ef#i# net fishing

Kl 6 FhEE DNA FAR 5150 R B £7 005 0 28 B R R

Fig. 6 Comparison of total fish number obtained by
environmental DNA technology and traditional net fishing

®3 ETINE DNA RARSEEMEHGHNE LY ML R

Tab.3 Comparison of fish species based on environmental DNA technology and traditional net fishing

Fl family J& genus i species
H order sigg DNA  TCRIIUIET -y gy pya FOSRRIRUIES pyy SPBE S ACIRRIILIRES
<DNA tradl_tlopal net total <DNA tradltlopal net DNA tradltlopal net total
fishing fishing eDNA fishing
#1J¥ H Cypriniforms 1 1 2 14 15 29 14 18 32
i H Peciformes 2 2 4 4 3 7 4 3 7
5% B Siluriformes 2 1 3 2 1 3 3 2 5
7 H Clupeiformes 1 1 2 1 1 2 1 1 2
i H Salmoniformes 1 0 1 1 0 1 1 0 1
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AWAREE: FETHEE DNA HR ARV 628 2 REPEF T 1537

3 Tt
3.1 ETIHE DNA NERFHERYMARKLS
M

A 3 X AR S W R SR AT 11 A KRR ER
55 DNA (4RI, 55 0 0 5 3, A4S I 2] 26
MR, Fahifie MR IEA R S, Fa
23 a2, JEAS Hb A I (LR B B 6% (Trachinotus
falcatus)—Fl . 1 BLIX gk BT BB & A R385 R kR
bS5 U B, S AR AR R HE S K R
FIAE R HE I 3548 R BE#E AT £ 125 DNA,

AR W0 DX A7 B VE T A T BN SR 2L T
A, SRAEM S AL D1.D2.D3.D9; #lL A, SR
FEuG 246 DA~D8 . J]85%5 21 6 i ) 1 oy £ 25 A
R R AR 22, R0 LAACAS DU 2] 1 A X 3=
JE A B AT S A R AR AN R . AT REA DL R L
PR s —J2 25 S W00 DX P LI 8 38 57, SR AR L
] 38 s 2 Y- 180 FB1 34 57 130 ZEAG IX I, 990 Rl
W B2 7, T 2 6 T 85 B RE 2 A 7 A i 28,
TR TIGEHIRN AT R [ AR T U TR B
DL BT i A AR o 2R 10 g s Bk R,
H ] KA T R, /NS Tl 9 ity 7K R 38 it 37 9T 1T DA
Ko B 7K ) ST 0T ] 855 i A,
JIT LA T3 85% RS- 1) B 5 1 T3 R DX T R
L2l N < 11 R B T g S el W S i | D
55 o AN FPE, J5 SR B9 AT H O T AR [R] ) 5 e
BEAR R R DL S A A N B P o =, = A
B2 L BOK R BEAL IR BT B2, 2R S R R R
FEREFULX, WHFR B X >, FHiamk
R X EUKIRZ AR R Z iR, Kk
IR EEROR S, BRI R K
PSSR ALY o AR PR AT B RN AR S ST 1, 1%
DX S A0 A FL R 0 A0 o A2 T8 DX BT ARG 0 1)
R) FE 2 ol 24w S R R 27 S R i, LK
b A RTRRJR AR T R AR AR SR, i
S 45 00 28 {0 TR 2t 2 B 2 1 A B, A ) )
F1R)ABE 23, K B8 48 o

D10. D11 35 & 20 SR AT /N v,
A X 0 SRR AL — e E S, &
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Fish diversity in the Dongping Lake based on environmental DNA
techniques
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Abstract: Dongping Lake, located downstream of the Yellow River, serves as a crucial flood storage reservoir and
is the final reservoir of the Eastern Route of the South-to-North Water Transfer Project. To explore the current
status of fish diversity and community characteristics in Dongping Lake, this study employed environmental DNA
(eDNA) technology and compared the results with traditional net fishing surveys. This study elucidates the
diversity of the fish community in Dongping Lake and discusses the feasibility of long-term monitoring using
eDNA technology. The results revealed that the eDNA technology detected 23 species belonging to 23 genera, 7
families, and 5 orders. Further analysis indicated that the Shannon-Wiener diversity index had an average value of
1.04, ranging from 0.21 to 2.36. The average Piclou evenness index was 0.54, with values ranging from 0.29 to
0.81. The average Margalef richness index was 0.75, varying from 0.13 to 2.09. Analysis of similarities (ANOSIM)
tests suggested no significant differences in diversity indices between the lake area and river channels. Non-metric
multidimensional scaling (NMDS) analysis revealed four distinct cluster structures in the fish community of
Dongping Lake, categorized as coastal, lake center, and two riverine types, with significant overall differences (R<1,
P<0.05). The traditional net fishing survey captured 24 fish species belonging to 21 genera, 6 families, and 4
orders, with 18 species detected using both methods. Cypriniforms were the most abundant among the fish species
detected using both methods. This study demonstrated a high similarity (62.06%) in species composition between
eDNA technology and traditional net fishing surveys. Geographically, the fish community in Dongping Lake
exhibited distinct distribution patterns from the Liuchang River along the coastline of Dongping Lake, north of the
lake center, to the Xiaoqing River, indicating a north—south difference in the overall fish community. The results of
this study confirm the feasibility of using eDNA technology for monitoring fishery resources in Dongping Lake,
effectively supplement fish resources monitoring means. This study provides valuable data and technical
references for the management and conservation of fishery resources in the Dongping Lake.
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