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ING DNA REEBEARERENRGEHES
WA N &8RS HEEES TN

TR,

Ek, F6, B, FEH, TEF", XBE, TH, LIE

CGLT MR BRI IERE, AR TR BRI 5 A i M E S s, TR YRS A S E AR

=, RET IR E SRR, 07 K 116023)

HE. AT R 1 S AR T A 0 S 2 B AN 2 R AR, W SYPR5E DNA BR  (environmental DNA,
eDNA) 7ELLIA] F 0 208 ZAE M Wl v s R, 1 2023 4F 10 3 7830 0] 11 K HL 40 W 3uk W] SR AR T 10
RLIHF K eDNA FEAFIUEHE P I8 A SEREAS, Z3 3 HE 47 v ik 00 P AL A 2 00 43 B, 45 2R R W1, eDNA
FEARY BT P F) AR (amplicon sequence variants, ASVs) (R4S FILUE F 235 38 Fi, Hidh 2 F{ g )
BT, EHE A R ARSI 16 Fh, eDNA BRI B A9 MK AR BOURTE 2.3 £, HWHWF N 13 F;
BT eDNA HRMYA[FBG AL E] 2 Alpha ZFEMEISECE WE 2R (P>0.05), FEWN04T (PCA) IR,
RTPIAS I REAS MRS 57. 04% It 2K BEVE 2252 (PCL 2l 43.04%, PC2 K 14.0%) , SRAE A7 1] 14 £ 25
%éﬂﬁkﬁﬁﬁk, SR ib (Pearson) *ﬁ?&@ﬁ’*ﬁﬁﬂ?, eDNA Xt 3= B 5 JiS 46 P AH X 0 2K 1 (Eﬁ‘i\ b
i) MIRAHOCHERGR , r (EA3 510 0.921 #10. 888, HAHKHM EE (P<0.01); JURIHT (RDA) 4R
AN, BRI T GRE, #E, pH, EHERUKE) SEEREEMMAHCHERRZE (P>0.05), BF5
W], eDNA FARBUCH P Jr ik B TS W Fa il 48, H eDNA AYARXT 3 B2 5 A0 X 3 6 ) 2R
EAHICHE, eDNA FiAR FT LA A2 F 10 1] 11 B 4030 1 3 40 25 2 Rk W I RN TAG

K. eDNA HIA; JRHIFIJA; (T, faSEREN:

HESES. s932.4 MHERFRERS. A

AL A TR ALHER, B A 1L, Kl
T ORI NG A AR, AR
BAY R, RE BRI A XL, R
IR Z N2 T M R R0
UTAER, MG SRR RS S H R
SN, L KR SRR SR R, E
WA RER/NEME . IRIR L SF A, WL, &
iRR(RTIE S FURTIIRET3C R/ E 2 o d e [P K
PRV ) 2 b it DX UMD A W0 Rh R A AR E M B il
A A R AT A R B HA B R

FUR, B R il R A Al 19 32 2L
T BOA TR IR A | 7 R A 3 A UL 3 2
VRAE, HIXEE T B s R B i,
JEGHE A 205 A g L Xk B PR B T P AR
AR R R (RIJCIE B s il 4 X, KX

Ifs BHA . 2024-05-09

) s P A R AR UL 3 A ik 5 £ AR A
NRARZLR G, Z KA RRMERE CIXIRRA,
K MAE) . MBS DNA (environmental DNA
eDNA) HARANE Ry —FhoBr 240 i =P AR,
FORBERAAS , i pEom . W R U & b
WMV 5 DA K AR A S R Gt 25 2R
JE AR W AR 2z T A Al B R R A
T AR TS 77, I i gt il B2 IR 8 A 7
B RAN TS, eDNA 48 AL AR 1 B2 Bk . BET
WEVR , P PRGBS R AR S RN S A A i
HIERS DNA 4> F ok 5 BE7 . eDNA AR J& 4558
115 B PCR R 3l G 7, X PR R A o B B
eDNA AT MERUE T 40T, ATRTHEI APEAL H b5
WEHAEYIAEAE , B EEMAES . BT,
eDNA F R T 7732 b T 16 v 40 28 B 5 A DE Ak

E&WHE . RETEIHHEETH (2023]J135N066, 2021JJ11CG001) 5 1L T4 MILIATH (XLYC2007068 ) 5 [ G0l B2 il §F I8 36
B vb il FOUI S 55 555 H o (NAES063FS09) 3 178 H T AA B H (2020921064 )

EEE . £/ (1986—), I3, AIBIFE51. E-mail: WangXL8693@ qq. com

BEEE. 25 (1982—), 5, RIS, E-mail; wangaiyong@ live. com
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T, Stoeckle 25 [ A fuff FH JEC Hi 00 Jif 455 A1
eDNA H AN 5 [ i3 74 1 1 1) £ 2R e U AT T
#5; Thomsen 55" iz Fl eDNA HA 5 i Hi 4 R 45
BN A RN X 3 ) 1 2 A T T R R E A )
PR R 8 H eDNA AR 56 M H;
ARAAGE G 0 J5 200 B B P 0 28 2 R AT A
1, WAL EIE I eDNA FAR 5 R Hi R 94 254
SEA 5 AT B R T KT RIERYT. I ) a2k
W ZREMEVEAT T PR A

164, 15 eDNA FE AN L] 11 K H AR 3 if 4k
A ZREVE A BT 9T 0 LR B =, e 8 e T
SO LT DNA 22 25 T X 30 45 2 I 8 B3] 11 #41
KL REVER T TP BT K, (HHAUAE L] 1 X 3 5
BT 1 eDNA VA 3l i H 5k = JE 4 10 98 A 5 a
AN BE VRS 42 T M S A0 Y] 1 R AR AT i S £ 2 2 R
PER BB, AHIFSE Fp R L 0] 11 R AR AT Vi 3k ]
B T eDNA SRAFEFIHE R A, 82k ) 46 ) 7
S50 5 eDNA ST as SR L, Ham T iz a2k
R MRS ARE, BIEN NI O
T HLAI T g b S A sl A8 A B vl % Y PT Hp
FIFH PR OERE 208

1 RS ®

1.1 EMAEFRRERGE

i 5 A RAE T 2022 4F 10 A 20—23 H kA7,
R RS A S TN W S R 15 T A LR A ]
BN, 82 S H A B AT S e R (1 1 58
JEN10m, MOEER3m, #MKEA20 mm),
ikl 3 kn, B HE B E Y 30 min, {4 YSI
EXO ZZ50K 5k I SR I 454 3t 437 /K 6 L R
JE . EREE . pH IV R SKIREE N 7, IR LAY
8] 286 58 HEA T/ HT AL BR MR Ah 2 e B, Ifxt
REFp TR R (RERR3) 0.01 g) FIBCESEIT,
PR AL AR AR T i (g/h)  FIARXT e 34K
i (ind. /h) AN, SRAERAE ST TR S IR
(HEFPERA L) (GB/T 12763.6—2007) , a2k
ERX R ZR (GITHEIWE - @)
(R &Y R (R RN )

1.2 eDNA MR ERXIE

1.2.1 eDNA # &K 4E  eDNA K5 CRE 546 R
AoRAEE] D AT, R A AN AE B3k 50 1A 2 o7
J&, SEATIE R eDNA JKAERAE TAE, SR 5 il o 44
FEME . £ 10 S TEA 5 7 LR AEH] 30 4~ eDNA Ff

. N
P 41 A
E S AssA
B 52 454 57 489
'1:: ASS Asg AS10 e
2 A RAETEAL
*® sampling station
3
40° | 0 40 km
. ; L — .
121° 122° 123°

R % east longitude
B1 T OiEEg A
Fig. 1 Sampling stations in the Liaohe Estuary

A, eDNA RHIE N e o0 )2 R AR SR TR AR A
i RE (<2 m) . T2 KE (FEEK
<2m) FRELIK, REMATEENILM
—WRHETCRRAEAE T, RGN RS L
IKFEAER eDNA BEA, B ub ik & 3 A FPATHE
TR 5 7 BVAE R A s B FHALA22H 0.45 pm
IR AL 4E SR JENR (Sartorius, {EE) FHME T
MEZE (GM-0.33A) HEAT/KFERIE, bk s
NOCE ST s SR IR R RN A S )
10% BV TR 60 175 O B 25 47 1R ML TH B 5 min,
JEHTBAKIEYE, H AR s sk iy — ik
HRIEFE, BRI E 1 AR (g1
L#2iK), VI RS AESS XI5, ka4
BT 5 mL M .08 T, HE AR
BOEEETWATEE, WS EE T-80 C
VKA R A

1.2.2 eDNA # 3 % H DNeasy Blood&Tissue kit
WHil& (Qiagen, fHEE) HEFT7KEE eDNA 2L, 42
U1 eDNA FH 100 pL 1% AE 28 mig e AR A7 5
20 g/L B3R AR EE R AT L TKAS I . 455 4% 1) DNA
PR T =20 COKFAH ORI T IR e 35y .
1.2.3 PCR ¥ ¥ & G2 n 5 kA
FRERIR 12S (RNA L5 7 5 514 (Mi-
Fish-U/E) #£4T eDNA i PCR §"3% > | PCR ¥
KH 20 pL WK R AT . 5xFastPfu Buffer 4 pl,
dNTPs 2 pL, 1E, R 5% 4% 0.8 uL, FastPfu
Polymerase 0.4 wL, i DNA 10 ng, #Fdd H,0 &
20 wL, PGS, 95 C FHIAEYE 3 min, 98 CF
P20 s, 65 C FiBK 15s, 72 °C FHEff 15 s,
AT 40 IRAGIR, 72 C FLLEMH 5 min, NARIE
Je S o0 BT O E A S T RE T, R R A SR
. 1) RTReM FRIE S 1S5 2) SRIERE R
ARY A PEIA B —E, FEHLE I A R A
HEATIOE , W PR TE S AR PR (i 4 R 28 AC
REREY G MR EE A E W7, BREAEE 3 K,



300 A E F

B OA ¥ ¥ R

% 40 %

F Rl —FEA R PCR PR G J5 1 20 o/ L BE b5
Jiot B K A I, AxyPrepDNA - #E B [\] Ui 328 71
(AXYGEN 24 H]) VI Rl PCR 74, Tris_ HCl
VEME, 20 o/ L B0 s UkoR i J lifb, 2 IR Uk
v E e, ¥ PCR P ¥ H QuantiFluor™-ST #5
OO E B/ RS (Promega A F]) TR E &,
Z e He A FEA B P 2R, EA T AR R LAY
(tt G o WK PCR P2k il ve A Y RH A BR

j {fi FH Mlumina PE250 | )7 3F (%@) X 3
JE AT R

1.3 #iEgE

K H MiFish pipeline %I T L 45 £ 8 1 38, SR
H Usearch B4 F1 gold (g %2, KA denovo F ref-
erence Z5 51N L bR &k, 2 QUME2 A4
AR T DADA2 5t — P A 2R & 9
W5 IR AR R A R AR YT T A AR A
( Amplicon Sequence Variants, ASVs), >k H blastn
B R D PP R T 45 1) ASVs -5 1 IS EOT IR KK
Y& (https: //mitofish. aori. u-tokyo. ac. jp/) . NC-
BI B4 PEEAT W Fh 3 2B TERE, JF A0 e &> 432

W ICH TS REA R IE U, 45 Btk A B D)
S AT T X B R R AT N TR,
BABR AR (0 255 BT B4 5 i (2™
Wy raE R, DHEBRY R 2 T4, BT R
WE (412 AR AT 8 R AL A, SR
geplot2 . vegan Fl ggpubr G HE 1T HEV 2H Al 22 FE 1 43
Br, >k H ade4 FI ggplot2 1 58 W F W 4 o #r
(PCA), R SPSS 20. 0 #AFHEFTLME BT 204

2 GR545H

VAL FiATPY =2

RFELERFN, 10 4\&5&%%9@ 30 NKREY
INERE B T eDNA, 23t o B 45 il A 5
10 A SRAFE I 3RA mrﬁ@m 54 887 ~65 520 4%,

FES KR 169~ 172 bp, 10 A JiEHi 9 37 A o
B, BR S6 wh A i T WA SRR BIAE A, FL
R ANUEPIEIRAER] T R EA, Horp ) AR
ikl 83.57 ~1 057. 84 ind. /h, AHXS AR T fE Ky
2 163.21~51 968. 10 g/h, eDNA il & Az #H %t ifa 35
HARIE 1,

2.1 BE=ENF

F1 eDNAMFLERKEEREMBEXERE

Tab.1 eDNA sequencing results and relative catch of bottom trawl

JESRATIA JFFEH T HIK B ARXT R/ (ind. - h7Y) TR R (g - h7!)
survey station number of reads average read length relative fish quantity caught relative fish biomass caught
S1 65 520 169 83.57 2 163. 21
S2 54 887 168 561. 81 6 937.09
S3 58 585 171 1 006. 65 36 954. 26
S4 63 541 172 749. 43 13 520. 62
S5 60 896 171 4 760 51 968. 10
S6 60 945 169 — —
S7 65 314 169 270 6 806. 33
S8 60 099 171 949. 50 7 051. 14
S9 63 936 169 171.56 5759. 15
S10 62 413 170 1 057. 84 14 424. 64
2.2 eDNA 5REMEERLMAEHAN RHA, DNA HARMSMARLE NI RER
T (Gobiidae) , & S A EH) 24. 3%, Ty B}
PIFh JE Ak ORAE B 40 PR (K 2), (Engraulidae) , S FP2RE0H 10. 8% ; JICH X £

ASVs JHBR4E R0 I8 A i 0 R 42 31 4825 37
Fi, BT 8 H 21 B34 &, Hbh 35 MikgaT
K-, g T R o 68 £ S 11 2 o £ 28 2 B
K5 IRHE I A HoR AL B 4025 16 B, SRJE T 3
H7H815 8, eDNA BAKG I 3 1Y 1 2 Fh 2402
JCHE AR 2.3 4%, ICHE I SRAE B Y 16 Fhfa 2
R [CRTHR A P AR RS FL AR % £ 1 5 Al 3 b
Gh, HAl 13 Fh g eDNA BEAR MR, M4y

RAERN M a2 IR R R oy 32, 5 BRSO
43.75% , HI MR (Callionymidae ) . SR} A1
fi5Fl  (Cynoglossidae) , I 12.5%,

2.3 eDNA 5 RIEMEE&RXFELEMRSHME

FET eDNA [ ZRHEK Z A% Alpha 2R )
Bras R, 10 98 A O BE 8 %0 (observed-
species) A 16 ~ 22, VPN 19; F A& 454
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o

(Shannon) "4 0.958~1.897, FI{H Ny 1.442;
W ARAEE (Simpson) N 0.417~0.811, FH{H K
0.648, 5B EWKELEREH, & Alpha ZHE
PEFEE OULIN B2 48 85, A AR 48 B0R 9 3% 2R 48 20
AL TR E 25 . 3T eDNA [ EZAL AP Fi
AAXFFEFE AN 2 Bz, ARG = B F T (1 120 5]

NP AR pE . BERRIAR e | JEMILLE B ek
B A, BRI 100% , F TR R
AU S A BEAN 18] 3 Bz, AR R R i
PR ESAPIRK I R  RUR R f0| EWLL i | B
AR e | kg M NN Z iR IF R, HLAT
TLAEAEFF Ay 100% , Pl Ax 25 2R K 1 2

F2 ET eDNA BRAFRHEMIFZ LN B A &%
Tab.2 Fish species detected by eDNA technology and bottom trawl survey

B family Filt species FF5E DNA eDNA JEHEM bottom trawl

TEHERNIF R (A flavimanus) +

FequUTpEfa (T, barbatus) + +
INSKRSFLUT & £8 ( C. microcephalus) +

BER MR LA (S. ommaturus) + +

FNELEGRIF R (A. hexanema) + +
WREAEL (Gobiidae) MR I RS IR B 471 (L. ocellicauda) +

LR FUF AL (0. rubicundus) + +
W RWIEREE (G (R. cliffordpopei) +

W ICHIR R (C. pflaumi) +

FRAERSFLERFE . (C. chinensis) +
I BUFFE (C. stigmatias) +
i (Mugilidae) & (L. haematocheilus) +
4412 J. belengeri) +
AFE MR (Sciaenidae) INEEE (L. polyacti) +
WSk HGEE LD (C. lucidus) +
658 (Lateolabracidae) WREESS (L. maculatus) +
58} ( Carangidae) HAANT 54 (T. japonicus) +
5L (Scombridae) HZR65 (S. japonicus) +
B} (Strommateidae ) AREE (P. argentew) +
ZHHFL (Stichaeidae) BRI (D. burgeri) +
§RERL (Pholidae) {‘%% (Z. elongatus) *
TR (E. fangi) +
#7F} ( Callionymidae) i EE% (R. valencienner) *

SEHERE (C. kitaharae)

HAAR} (Trichiurida) AN (B muticus) *
WA (T. lepturus) +
fit (E. japonicus) +
BEFF (Engraulidac) BNV (T. kammalensis) +
JIF (C. nasus) +
HHY (S. tenuifilis) +
A} ( Clupeidae) BEME (K. punctatus) +
WL ( Cynoglossidac) ﬂiy’%’*%ﬁ% (C. semilaevis) +
WL E S (C. joyneri) +
FitE Rl (Synodontidae) KAEhl (S. elongate) +
NAPBL (Hexagrammidae) KA (H. orakii) +
fEFL (Rajidae) fLEE (R. porosa) +
#FRL (Bothidae) ¥ FEE (P. olivaceus) +
¥l (Sphyraenidae) T (S. pinguis) +

T+ YA E P 2l o

Note: + indicates the species was detected in the sampleling area.
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% 40 %

B FRIFER (Chaeturichthys stigmatias)

W BERFMFE S (Acanthogobius hasta)

W WA EER (Cynoglossus joyneri)

W kMg EE (Collichthys lucidus)
W (Engraulis japonicus)

W EH) (Setipinna tenuifilis)

W BEEE (Konosirus punctatus)

W NG (Johnius grypotus)

W % (Planiliza haematocheilus)

W RFEFER (Odontamblyopus lacepedii)
HAth others

100

751

dominant species
Wi
S

FEMHEINEE/%
relative abundance of

S1 S10 S2 S3 S4 S5 S6 S7 S8 S9
B2 ET eDNA WA BEELAN
Fig.2 Composition of dominant fish species at each
station based on eDNA

W P REF RS (Chaeturichthys stigmatias)

W WA ER (Cynoglossus joyneri)
BER RN R (Acanthogobius hasta)
WA ES (Collichthys lucidus)
INEERWI R A (Amblychaeturichthys hexanema)
BBIFRA (Tridentiger barbatus)

W EH#) (Setipinna tenuifilis)

W N (Johnius grypotus)
R AERSTLIR BB (Ctenotrypauchen chinensis)
R (Ctenotrypauchen chinensis)

W SEEE#  (Callionymus kitaharae)

W &MU A (Ctenogobius pflaumi)

W BEE (Konosirus punctatus)

W AR FEFE R (Odontamblyopus lacepedii)

W R (Cynoglossus semilaevis)
Wt (Engraulis japonicus)

100 I
75
50

25

JEEHE P M R AE 3 %
relative abundance of bottom trawl

SI S10 S2 S3 S4 S5 S7 S8 S9
3 REMAEZLARBELER
Fig.3 Composition of dominant fish species at each

station by bottom trawl survey
7, eDNA 5% Hi o) i A £ 28 F4om 2 0 A e 1Y
—Ek,

F B 4 43 M1 ( principal component analysis,
PCA) Je— o0 Bt A 1 e 4 e B RHIE (L 23 A 7
i vy T NG R Z/E SR 1B SN A s S e 2 4R 4
PE 257 S AE BRI L, ARARAHECBE RS e K

b S W 7 22 (H B AR AR, ASBFSE PCA 455140
B 4 fiac, IWE 4 0] 0L, PC1 REREf#FE 43. 04% 1)
TR AI S, PC2 RERSIRTE 14. 0% Bt 25T
NS, TIPS LT RE A B 57. 04% 1) £
KMEIE S 10 DAL 30 MEARZHIRA
SPAT T PCA I 4 b P b, REHEANAN
ZRRKTHMES, NEEFEAG AR D& RE
PG, UL 10 A8 Al ] i) £ 281 7 2H LG
FVEER (P>0.05), d2E5 ANOSIM 43745
RAE N 0.42, SR P AE M 0.09, FIHEEAL
[ 22 58/, BB EEZESR (P>0.05),

PCA-fish communities

400 ©

) : group

200

PC2 (14.0%)

~200 0 200 400 600
PCI (43.04%)

B4 ETF ASVs ERS D
Fig. 4 Analysis diagram of PCA based on ASVs

2.4 [KEMMEXTERES eDNA BT FEELLE

10 AN, A9 AN 7 [] B R 4 31 2%
FEATN eDNA FEAS , XF 9 AUl JEREA 1 - 34 24
Y5 eDNA FEAS (191 Y AR 3 B2 4T Lo Hr
PR A AT W Rl ol 13 B, 13 R 2Ry A4
Ve S eDNA AR - FEECHE WL 3, K 3 AT
UL, FEJEHE A, AR BT HERT = R
S hor RERFEAR (6 297.77 g/h) . BEJRE MR &
ffi (4700.23 g/h) WL & B (1 563.65 ¢/
h) 5 AR A 3R B HE BT = A W R R 7 B O R £
(507.19 ind. /h) | N£EERIFFE M (191.21 ind. /
h) FUEMILTESS (114,96 ind. /h); eDNA A%}
FEHERT =Rl o BARFE M (254 574) . BE
FRHMRFEH (89 512) FMEMIZEE (64 539),

SR TE H eDNA 5738 5 5 AR ITAL £ 2
BETE B i ABCE A AT AT, AR 5T TPk T
T eDNA AHXF B S AR AR it | A e R g
JOFH A 5t ] 19 J JR 3 (Pearson ) AH G 43
Mro MFE 4 AT UL, eDNA Al X 3= B 5 40 o i 4% o
R I AR B S AR R A M, (ELAT I
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0.921 1 0. 888, HAHCHEA I YA B W MK NA XT3 BE 5 R S 25 0 5 o 1] 4H ¢ R Bk -
S (P<0.01), UiHH eDNA AHXF 5 SR AR 0.046, 160 eDNA A X} = 5 55 AN ARSE 24 {4 ik 12 (7]
WK B AR R I A DG 59— 7D, eD- BOZRMEAHCHEAR 55 .

®3 13/ WFhH eDNA 13T E B S EHREXT

Tab.3 Comparison between eDNA relative abundance and relative catchrate of 13 fish species

L/l MR/ (g - h™') AXFHIREGE/ (ind. - h7T) TR g eDNA AN} 3
species relative fish biomass caught  relative fish quantity caught average body mass eDNA relative abundance
B (K. punctatus) 38.35 1.48 25.90 8 807
fig (E. japonicus) 0.85 0.25 3.39 22 571
A (S. tenuifilis) 157.24 48.21 3.26 10 900
PEERNUREE (S. ommaturus) 4 700. 23 64. 83 72.50 89 512
INLEERARIEM (A, hexanema) 1 066. 27 191.21 5.58 143
F IR (C. stigmatias) 6 297.77 507.19 12.42 254 574
LR FUREAL (0. rubicundus) 0.52 0.25 2.08 2109
FEUF R (T. barbatus) 994. 93 46.57 21.36 5346
WS A (C. lucidus) 1215.55 81.35 14.94 30 117
MYk (J. belengeri) 67.76 3.18 21.31 6 783
KWL ES (C. joyneri) 1 563. 65 114. 96 13. 60 64 539
IR (C. semilaevis) 44.37 0.25 176. 37 209
FLICHE (R. valenciennei) 11.30 2.44 4. 64 216

x4 eDNA X FESHEMERER FHEREHEXE

Tab.4 Relationship between relative abundance of eDNA, relative catch rate, and average body mass

eDNA AN} F & XK R, (g- h™')  AMXFHREOR/ (ind. - ') CFEMARTE/ g

eDNA relative abundance  relative fish biomass caught relative fish quantity caught average body mass
eDNA AR £ &
— . . . 87
eDNA relative abundance 0-000 0-000 0- 876
e H L LRl
MR (g - b7 0.921* — 0. 000 0. 867
relative catch quality
FAE R S Lol
XS CE/ (ind. + h7') 0,888 0.814" . 0.59

relative catchnumber

A average body mass/g -0. 046 0. 049 -0. 156 —
T WAL ORISR R, ML LN RV« FORTE 0. 01 KFAIRMEMR B3 (P<0.01),

Note: below the diagonal is correlation index, and above the diagonal is the significance test value; * indicates the correlation were highly significant

at 0. 01 level.
2.5 EBEBEEMSHEETESR i FIR AT 000 52 A 3852 IR 508 05 4T RDA 437
SEANE 5 s, MBS AL, RDA1 %2R Evs
GERE 22 SRR RE M 70.59% , RDA2 R 25 BE 7K
LE 25 TR B N 17. 2%, RGPS 845 T AR
H5.82-9.18 ms pH 407 8.74~9. 03; HiH4 BE 87. T9%WIRF L 25 5 IR AR 5 a2 BE8 Jr
54 6.62~7. 82 me/L, HF eDNA £ 4 ¥ % A 18] 19 FH OGP AS 85 (FH OC R BLR 43 5 0. 470 F1
%5 FEEKRERFENEER

Tab.5 Monitoring results of water environmental factor of sampling station

A SR AR DX 110 7K B85 PR 0 A 0 2 O AL
5, NS AL, RAEX IR 4346 413,80 C
~15.21 °C; L4344 20. 00 ~21.90; KIE i

WA REAL survey station IR temperature/C L salinity KT depth/m pH WE DO/ (mg - L)
S1 13.80 20. 00 6.20 8.74 7.16
S2 14. 61 21. 60 5.82 8.76 7.03
S3 14. 15 20. 60 6.05 8.79 6.98
S4 14. 55 20. 20 6.02 8.76 6.91
S5 15.21 23.70 7.58 8.88 7.70
S6 14.79 20. 90 8.25 8.85 7.36
S7 15. 08 21.90 7.97 8. 88 7.42
S8 15.01 22.10 9.18 8.97 6. 81
S9 14. 68 21.10 6. 08 8. 88 6.62
S10 14.36 21.20 4.36 9.03 7.82
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*
C.joyneri
0.5+ . DO
K.
Cllucid
J.grypotuss
§ o C.stigmatias _
:: 0 ® Y ®
> b i . H
% S.tenuifjli: Ahasta ¥
2 ‘
4H31 group
1 ]
0.5 L salt
e S3
e 4
S5 .
:gg E.japonicus  deep
e S8 i
o E?O temperature
! i L
-0.5 0 0.5
RDA1:70.59%

E5 WEEFNELRBZFAMZIME RDA 5347
Fig.5 Influence of environmental factors on fish com-

munity based on RDA analysis

0.487), MXRMGIHERIIAEE (P>0.05),

3 g

3.1 EMEES eDNA RARR & LTI

RS e b 5% U5 R A SRR DT I (AR
DA ) AT DAER — B[] 3 BRI A DX 35 £ 2 i A 2 |
FEMGMEFL, RELSE TR RESEP A
BHWZRBRYE, (A4EMIEAAR B il 5805 )6 A
Wi LY S T4k, eDNA HiAR A A
K, A PR R W I R B SRR 2 R T
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WANG Xiaolin, YAN Long, JI Guang, DONG Jing, XU Yanzhao, WANG Aiyong ",
LIU Xiuze, WANG Bin, KONG Yefu

( Liaoning Ocean And Fishery Science Research Institute, Key Laboratory of Protection and Utilization of Aquatic Germplasm Resource, Ministry of Agri-
culture and Rural Affairs, Liaoning Key Laboratory of Marine Biological Resources and Ecology, Dalian Key Laboratory of Conservation of Fishery Re-
sources, Dalian 116023, China)

Abstract ; To evaluate fish diversity in the Liaohe Estuary and adjacent sea at autumn and to explore the applicabil-
ity of environmental DNA (eDNA) metabarcoding in monitoring fish diversity, both seawater samples for eDNA and
fish samples by bottom trawl survey were taken at ten survey stations in the Liaohe Estuary and adjacent sea in Oc-
tober 2023. High throughput sequencing and biological analysis were conducted separately. In total, 37 fish species
were detected in the eDNA sample ASV annotation results, 2 of which were identified only at the genus level, and
16 fish species were identified in the fish samples by bottom trawl survey. 13 fish species were totally identified by
these two methods. The number of fish species detected by the eDNA metabarcoding technology was 2.3 times more
than that by the bottom trawl survey. The differences in alpha diversity indices among the different stations based on
the eDNA detection data were not significant. Principal component analysis (PCA) showed that the first two princi-
pal components could explain 57.04% of differences in fish communities (PC1 43.04% , PC2 14.0%) , and there
was little difference in fish community composition among sampling stations. Pearson correlation analysis showed a
high correlation between the relative abundance of eDNA and relative catch ( biomass, number of individuals) of
bottom trawl surveys, with r values of 0.921 and 0.888, respectively, and the correlation was highly significant
(P< 0.01). Redundancy analysis( RDA) results showed that there was no significant correlation between various
water environmental factors ( temperature, salinity, pH, DO, water depth) and fish community structure
(P> 0.05). In summary, the eDNA technology had higher species detection efficiency than bottom trawl survey
method, and there was a significant correlation between the relative abundance of the eDNA and the relative catch,
indicating that the eDNA technology can be effectively applied to monitor and evaluate fish diversity in the Liaohe
Estuary and its adjacent waters.
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