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SN, ARXEFRARAT O B, PRI RS R — Fl
VAR ¥ T 50T 1Y b A2 G388 W U R ik
X P TR BT PR R AT DU, BD3A 5% DNA(eDNA)
HR,

HHil, eDNA $iAR T e 2 e i A
" B R R R
ARV TS TR0, (AR eDNA HiAR
TFJE K AR AR %t I E = PP BE SR #5220 . Baldigo
ZEMifi ] e DNA H ARG R R 8 (Squaliobarbus
ourriculus) W) M HE B B A AW &, 45 R KW,
eDNA Al DL BRI IR BE M A= Wi 44% 1 24% K
A5k, . Stoeckle 25 OKHIF I K B, BT PE N T
Do 18] 25 3] 1Y) £ 288 70% 14T 3R 5 Il eDNA 1 #r 45
—. Sun ZE ] eDNA H ARG E B AR
(Fenneropenaeus chinensis) ¥t 1§11 7K 38+ /4 £ 9y
B, OGEREY, BIEEKIE 240 m® A 1 G
4345 o Chen 25135Z F e DNA H7 A Wai) 73T 117K
WY ZrevE, 2R R, wh AR
DAE AT R W A i e . sk 4R Tis
eDNA B AR WG T 2022 4R 4 Z KT 1 P AR ol A
TR EIARDL . BAINT F, eDNA HARFEA R FR
e oK Az AR Wy B IR DAL O T AT A SRR ],
frT HERA M T AR B AP IR SE P B A W A SR — XA

AWFFEHET eDNA HAR, T H N HERK I
I e A G0 B e R 1 O R I TR T AT, g
A Bl T 48 735 T AR SR R v A AV R A
A, PPl T AR S R TR TRR S, TR
ik 348 AT LA Sy S At 7K Sl A T v A 2 8 R 1 R AR Ak
=%,

1 MR57EZ®

1.1 ENEEMENBE

SN G AR B R, il A T K
W, SCERT 2023 4F 6 H ity LRE 4 NEERS
JESLI A, 1A AXHIRA, BN E 3 A4
AT o B SR KRN 20 L, WBEHLE
A3 20 Lk 1 HUBE W, 10 HEE 1, 100 HUEE Y,
1000 S, %f RAH JoBE i R TG MK 39 em,
Fe 28 cm, 15 30 cm BYK IR, FFURSZEET, TEEL
A —E RRIK, B3 dJE, BRI L

K, RBAPEXT R, SR A B R AR LS, AT
LR I eDNA RBEIGHE 8, 75 S50 1 [ A R
1, SCEEFEY 72 he G SEE )G, B SC5 4 7
FIAES 72 /NHEBFUSCAE 1| L KRS SEut b el K iR R
22.7~24.1 'C, FREEH 0.16%0~0.18%0-

P8 0 MG b S0 00 58 i AL L, o FRAE
SLEGYRE SR 20 L /KAR 1000 HAEf 1 3 L4,
HE1T eDNA B scys, BEE e d, HApsism
KA, 3 AR A S AITES 1. 3. 5. 7., 14,
21, 28 KR4 500 mL /KFE, B4 3 MNEE,

BEREUEAKRE, FL DA 0.45 um (BT
HeYEESE T eDNA I E 4, eDNA &£ 58 A,
PBRE TR 80 C UKFE AR AE o
1.2 FIMARRIEERERZE

R AR b 5 i T 52 B R AT
KR (1), REERTE A 2023 455 H 28 HE 6 A
13 H, FIFRAE 14 W, mad 2 ) SCik A K 25 1E
ARV AR, B AR SRR R 1 A v D R DX
B 2 DR, 530 4500 R A 5 0\
KRR, B SORFER B 14 R B R
M T IJUBEY I, b\ SR AL A I B
R MBI SR AR S, S VD SR S5 T P AR R B
T 1) = B0 e SRR A AR G U A i i R U
A W) SR A D) K- A8 >R 2 v e 3 R T AR
KRR 2K 145 cm, PJFI EHAE 50 cm, 7ERKEE
()[Rl i £ 4T e DNA #F i R 2, e DNA R EE 1

N

31°40'0”

31°20'0"

& i legend
°0'0” | ® KAEs sampling station
31°00 FAE A sampling 0357 14km
121°100" 121°40'0" 122°10'0” E

BT AT R A 8 5 a0l
Fig. 1 Monitoring stations for Eriocheir sinensis
in the Yangtze River estuary
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RIZAOKEE, BUCRE 2 MEE, K ER N
1 Lo SRAFHTT 2R R Ve T, JFHIZA0K
FEIEDE 3 Ko KREREESERUS, SB)aRHIALAE
1.2 um 1 0.45 pm B BEFELF4EYEREAE 12 h P SERL
XI eDNA W E R, Bill eDNA [REAE . BRI 4
ik 5 B2 T 152 28 T U T, /D X A g 1
eDNA B MG, HIEE TR I8 E 3 2 mL /Y
B, iUE 80 CUKFE IR .

1.3 $HRUESIMRERSTRRT

S T S ECe s S N PR NS (S
A PR ESE SRR B (Eriocheir leptognathus)
K At JE & (Helice tientsinensis) . — JE 2 T &
(Portunus trituberculatus) . 1 7 & % (Scylla
paramamosain) . W IKICEE (Ilyrplax deschampsi)
To 1k B A0 T 88 (Chiromantes dehaani)® 7 #h2%
KR NCBI %46 b v 48 43 2 B (GenBank:
KM516908.1) & LAYty CO 13N, FIH
CLUSTALW [Multiple Sequence Alignment-CLUSTAL
W (genome.jp)] b X ER Rl CO TR ¥4, If
{8 F| Primer Premier 5.0 X {Fix i1 H 484058 CO 1
FEE B PCR 7R Ve o | S IRET . 51Hd™ 4
(g H BN 131 bp, RTS8 CO I-F:
TCTGATTATCCTGACGCCTATG, J& 51 ¥ 51k
CO I-R: AAGATTACTGGGCGATTAGAAAC, #
EHF%1 4 CO 1-P: AGCCGCATTAGGAT . 51#IH)
A RS I i A TAE Y TR (i) A A BRA )
e
1.4 DNA RESHrEmEl&

DNA $2HBCR H] Ezup £ 39 5 K 41 DNA Hili
PR &, IS RO X IEME A DNA #17
SR AR IBO T ARG R L N ZH 2P ) B TR 2 DNA,
K H PCR B AR Y # mtDNA CO 1L, § 4 i
25 uL MR F: 2 uL 19 10x PCR buffer, 0.5 pL
) 10 mM dNTPs, [ Fii#514145 0.5 pL (10 uM),
0.5 puL f*) Taq Plus DNA Polymerase (5 U/uL), 2 pL
) 25 mM MgCl,, L& 2 pL #ifit DNA, PCR #”
HESEEG AR Y A0 95 °C S min; 95 °C 30's, 57 C 30s,
72 °C 30's, LR 3BIRPEAT 35 MER, w572 C
8 min,

P2 2% IR LUK 5 R ] SanPrep

FEX DNA B IFTBGR 7 G0k 5 9 R Btk A Il 4l
fbo A T A9 TRE (i) A BR2S W) Sk
PLHGR ] £ B518191 SanPrep A2 ikl DNA /it
TR G PR TR, A R G 1 TR 2R Y
T iR Ja AR 73 Y606 BE T A ikl ODago MO1H,
B 1 38 DB (copies/pL). 10 {746 B F e ) 22
U B 45 BORE, 90 pL Fi B +10 pL ik, —IL4i 6
AR, B 3 ANERE, L U B A S bR
Y FH T A pn e i 6
1.5 WHEEZ PCR &M

15 DNA BTGB 10 F5AE DR AL
#E /& PCR 3{ffll: 2x TagMan Fast qPCR Master Mix
(B639274, BBI).fifi I i) 5 7 PCR Y} LightCycler
480 11 #%5¢ ¢ & & PCR {¥ (Roche, Rotkreuz,
Switzerland) . 2% Y65 5 PCR A 10 uL ) R &,
5 uL 1) 2x TagMan Fast qPCR Master Mix, I T {if
I AIIFEEE 45 0.2 pL (10 pmol/L), 3.4 pL ) ddH,0,
I K 1 uL Bk DNA, W55 94 °C 3 min, 45
AMEFR(94 C 155,57 C 155,72 C 30s),
1.6 #HiEaE

A C 04 DB AR e S 2 B e 2k,
T TSR A PR ) 9 DAL, 48 DUAE (o) Y TH B2
WO

C=—kxIgxo+bh (H

BUH A 88 DUE A B T DNA 1 # 4,
T BT LA ARG DNA B, A R4
RGP ASEE DIE, BDEA A copies/L., KA SPSS
18.0 F A4 Y Pearson AHICHE AT X6 7K eDNA
VR 5 T R AT AR M A BT o AR A
() Sk LAtk 22 i 3 UK R A 11 B 1 %% FE RN eDNA TR
FERIREAR L, DIBE % 3 R BEll, 5T eDNA MR EE
HEEFEZRNCR, U RS # AR
K Origin2021 3k #17 .

KA AN G Bk eDNA ¥ 5 8 1 2%
22 ) PR A5 P e B O s ] 4 1 E B
[E]JF5] x; 5 eDNA &I [EFFH] y;——XF N7, H:
UK B LA K — KA sh - R o =Z Y
PR R, MK RBGR B, IR 3
I ) Ay 9 25 1 s e B ), G rPoRE OC R 8L R T
BN



1132 Hh [ K R A

%31 %

n—k o o
Z(Xi =X )(Vitk = Vi+k)
Ry =—=1 )

n—k n—k -
\/Z(Xi -%)? \/Z(ymc — Yitk)

i=1 i=1

o, Ry YR SR k RO SE R B n WEEAR
i x BB 0N eDNA RIS, x BT i 8y
{H; yiex eDNAMREERIE P k=0, £1, £2, -, +n,
M >0 B R B 1 % AR (LA 1T T eDNA VR, X
2 W 7R 8 1 2 B AR AL S T eDNA MR B
KR R N
Ry=max(Ry) 3)
R e 2R B0A B g R, R R ] A

KN

Ti=m 4
o, T RS IE], d; m R AH O 2R B0 K s
WS RS S B

2 HRESH

2.1 S| RIERIE

W MEREL 75 5 HAL B8 2R 9017 T 951 1
XF, S5 WoRIZIT I RENS I W X Ay h AR g R
HALIT G AN (R 1) 5% NCBI Fds 2 Xl Fe 3k
B SN IEAT AR AL XS HE, XF He g SRR HH qPCR
PGPS 17 W) 5 rh AR SR A TR Y S AR AL
ik 100%.

®1 PEGBERSHMITSYMEF SRS

Tab.1 Sequence alignment of Eriocheir sinensis and other closely related species
P)#p species Hi5|% preprimer J7 514 post-primer 4l probe
Th GBI E. sinensis TCTGATTATCCTGACGCCTATG ~ GTTTCTAATCGCCCAGTAATCTT  AGCCGCATTAGGAT
BRI E. leptognathus TCTGATTATCCAGATGCTTATG ~ GTATCAAACCGCCCAGTAATTTT  AGCCGCACTAGGAT
KBEERE H. tientsinensis TCAGATTACCCAGACGCCTATG ~ GTCTCTAATCGCCCAGTTATCTT  CGCTGCGTTAGGAT
=R THE P. trituberculatus TCTGATTATCCAGACGCTTATA  ATTTCCAGTCGGCCTGTTATATT ~ TGCTATACTTATTT
BLE & S. paramamosain TCAGACTACCCAGATGCTTACA GTTTCTAACCGACCTGTTCTATT  TGCTATATTAATCT
ELCYEIE I deschampsi TCAGACTACCCTGACGCCTATG ATTTCAAATCGACCCGTCCTATT  TGCCGCCCTTACAT
Jo ik it A T 1% C. dehaani TCTGATTACCCTGACGCCTATG ~ GTGTCAAATCGACCTGTTATTTT  TGCTGCATTAGGAT

RO 5O AT G B 5 AR SR S WA [R] 19 2 1 51

Note: The gray background indicates nucleotide sequences of closely related species that differ from the primers of the Eriocheir sinensis.

2.2 tRAEMZNAE

W A8 B 0 25 ok, B RS R AR 50 29Ok
FET PCR U4 4, MIEIRHERIKE SY M C
B BUPRHE M2 (K 2) PR Zeny BT

y=—3.509x+41.07, R*=0.9985 (5)

Fi BBy BRI BRE S DNA WESLRINAEA B
IR PR ZR, SR EE T ARV ih 28 BE 0% 1 Hff
WL CO T RN P 1E
2.3 eDNA EEH&HHE

BN, 72 h 4705 B B S0 U0 20 B 1 1)
eDNA Y43 51K 171.07+149.18 .607.37+543.41 .
14024.49+2899.73 . 32445.44+4694.30 copies/mL,
Xof HRZH v oRAG B ) CO T IR L Kb AL 1Y
T eDNA Wk B 5 HAS AR (W) 43 32047 040
B AR SRR EBOTERLA (K 3), iR ER, —

#2 ) R ET FR  RERR BT (3R 2) y=2.94x"%,
R*=0.9921.

32

24+

C{H

20 -

12 n 1 1 1 1 1 1

X HoAk e
logarithm concentration
K2 AR B CO T 35 YbriErh £k

Fig. 2 Standard curve of CO I gene primer
in Eriocheir sinensis
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— FEMRBUH & power function equation
1 — ZA%J77& linear equation

‘ 58772 exponential equation
1 1

eDNAHE FE B %%/ (copies/mL)
log(eDNA concentration)

0 1 2 3
7 BE AT EU/(1~/m®) log(density+1)

Kl 3 PRSI BB W R S eDNA W H] 19 5C R
Fig. 3 Relationship between Eriocheir sinensis
megalopa density and eDNA concentration

R2 HEHEBEEEES eDNA
REEESMENEER
Tab. 2 Quantitative curve fitting results of Eriocheir
sinensis megalopa density and eDNA concentration

J5 72 equation F R?
24 7 2 linear equation 49.24 0.8008
F8# T FE exponential equation 36.75 0.8563

TR BT power equation function 75677.35  0.9921

2.4 eDNA F&fi# sk

eDNA P2 RN, fEEN LR, Kk
eDNA T SEEEYFAHSC, 55 1 KA ME K4
HH eDNA ¥ i 4 2233.62 copies/mL, & 5 KA HS
eDNA ¥ J¥ 2 695.78 copies/mL, )5 eDNA ¥ ¥
BHTEAR, 7E55 28 KEEM# 4 65.71 copies/mL. H]
TEPREL . MR AR I RIS eDNA [ fiF
I A 22 T] A5G 28 (I 4), K B dRe AR 5 8 O 7 R
JFE(FE 3), AT y=1102.29x "%, R*=5715,

1500 - ——— FERFHHE power function equation
—_ to  ——— ZRPEH7E linear equation
é g 1200 - TR 2 quadratic equation
2 g i o
§8 900fs
< g \
g 38 Mo
< 600
<Zt % \\\\\\L'r
el )
° 300 \D\g\ o
[ o "'—'—_rl,,, ~———————
0 I 1 " o 1 i [ .D 1
0 5 10 15 20 25 30

ftE]/d time
& 4 FRAEG BT eDNA TEA R IHA] ()

Fig. 4 Degradation of Eriocheir sinensis megalopa
eDNA over time

&3 eDNA EARFEIR EIRFERE KA ER
Tab.3 Curve fitting results of eDNA
degradation over time

J7 2 equation F R?
ZVEJ7 2 linear equation 12.63 0.3925
e pR B0 & power function equation 28.73 0.5715
ZIRI KR quadratic equation 9.15 0.4751

2.5 BFHREEETM

T Uit A I e T 45 2R (I S5), 2023 4F 5—6
F A b/ ROK SR B % (23.03455.10) 1>
m’, RS H28H, 6 H9H ., 6 A 12 HM6 A
14 H AN, HAHE a2 W 2] &% o 0 f7 7€, 6 H 4 H
P14 8 1 % R R 3 e KA

eDNA W25 3R (| 5), db/\ Bk eDNA
W H(9145.86+31147.36) copies/mL, HH, 6 A
4 H eDNA WREE A 2R KME, SUE 2T R
MEEH . eDNA W58 % B i A2 b g 3 — 3K,
HAER — KA 2 5 = {H o

120l DNAVK 250
> . e .
= eDNA concentration 200 2z
= g 100 ) % density g
ch: >
3% 80r 1150 15
o
S 8§ 60f NS
= o 1100 g5
B ol
R Z el
< ) 2 50
fa)
S LTl Ll

0 - - I
TR FEEEEL R PSP

A\

H 1 date ©

Bl 5 db/\BoK I S o0 5 M 1 1 2% 1
5 eDNA ¥R B (¥R (8] 254k

Fig. 5 Temporal variation of Eriocheir sinensis megalopa
density and eDNA concentration in the Beibayao waters

Pk /UK I ) eDNA e B 5E #E A7 hn 1AL
AbHLJS, Pearson FHICHTE SRR, b/ K
B HIES eDNA IR JE [ 3 A 2L (P<0.01),
MXRECH 0735, XN % E S5nEEN
eDNA Wk B AT 4 8 T R Bl & (81 6), 45
R, MRS eDNA Wk B b 95 pR KO 12
BATEREGR 4), TEE y=2.05x(x+0.17)"",
R*=0.6712,
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5 ~__~—H
ﬁg —
g _——
-D'7<' g 4 -
4
<% 7 .
Z E 9 FEPE% power function
5 = £ BRI linear function
= 1 T #X PR %X logarithmic function

1 ]

1 1
100 150 200 250
2 FE/(~/m?) density
Fl6  db/\ ok i A ol 2 i g i
HIEE eDNA WRIE R C R
Fig. 6 Relationship between Eriocheir sinensis megalopa
density and eDNA concentration in the Beibayao waters

Fa db/GHKBREEEEEETE
5 eDNAREBMEER

Tab. 4 Fitting results of Eriocheir sinensis megalopa
density and eDNA concentration in Beibayao waters

J7 %% equation F R?
PR %L 2 power function equation 166.91 0.6712
2 5 2 linear equation 32.98 0.5516
X5 # logarithmic equation 220.99 0.6306

PSS DK IS 5 B R (18 7), 2023 4F 5—6 H
TR ARy I A0 ) 8 1 R (0.381.03) 4 /m’,
bS5 H28H.6H 12 HF6H 13 HAR, HAeAH
A B e AEAE, 6 A 2 H R B A B ek
. eDNA ¥J¥ 4(29808.3+ 98958.76) copies/mL,
Hrr6 H 7 H eDNA WRERFIIRAME, Ok LR
BT B3, L5 VK eDNA M S

—=— eDNA & eDNA concentration
[ 1 %8 density

a 400 4.0
= = . =y
X g 350 35 g
.9 5]
ggmm 30
.ggﬁm 25£
3§mm 20 &
=< 150 f 15%
Kz 3
= 8 100 f 1.0
% 50 | 0.5
0lmaalulldrn e By

PR E P S EELEO S
H# date
Bl 7 PZE VDRI A 0 i o
55 eDNA ¥ it (] 22 1k

Fig. 7 Temporal variation of Eriocheir sinensis megalopa
density and eDNA concentration in Tuanjiesha waters

T 1 AR AL R S S e T R R, (R R (E
PR EF AR S d.

W 2570 K B0 eDNA e B B 4 75 vE Ak
AbBHJS, Pearson AHC/MMrE LM, B HES
eDNA Y& & Z [AI AN HA A SR (P>0.05) o X B 1 %5
JE SR ELL IS ) eDNA MR BEEA TR . X4, —
WIS, 45K, BH%ES eDNA K
JE ] UL T R R B (GE 5. &1 8), 454l
WU HHAZE 5, BT L5 8 K 2 2 A HLAT B
AN o

®5 BEDKERLAEEEERE
5 eDNA RE BRI & 4R

Tab. 5 Fitting results of Eriocheir sinensis megalopa
density and eDNA concentration in Tuanjiesha waters

J5 72 equation F R?
X #7 # logarithmic equation 47.68 0.1053
2 M5 12 linear equation 1.84 0.0303
TWRTH 2 quadratic equation 1.06 0.0046
6 2R BR%X linear function
~ ‘ IR REX quadratic function
& ,5 5 STERA L logarithmic function
2 E
Z 84
g
g o 3!
<% 25
4 r4 2‘ D"
% @ : \V\Q T o
g0 —_— o
21
0 1 1 1 1
1 2 3 4
% /(~/m?) density
I8 IS Vb K dul v Al 28 I e o
5 eDNA ¥R [A] 1} X &

Fig. 8 Relationship between Eriocheir sinensis megalopa
density and eDNA concentration in the Tuanjiesha waters

2.6 &5 ki3 0 B i R R

SRS AR AL AR RS
eDNA ¥ & 2 [B] (1% B F 500 o 45 5 o, b /\BoK
B ELAT I ASORE T 435 b oK B R A B Y AR
A 25 V0 K2 R, 24 k=5 WA R R oK,
BARAMERE Ry N 864.96, M1 % AR L LT
eDNA Y o A ¢ R & RS, BFRFETEIY 5 d.
B J5 i) Pearson AHOC/rATal SR HH, 4k Vb
M ES eDNA ¥ A & 3 P 40 5C (P<0.01),
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K7 A 55 eDNA HARTEA VI Hp A S5 8 B vl B A D00 L vy 1oz 1135

FHIRFRECH 0.949 B 5 IO EE 1% B2 5 eDNA Ik
FEWIE 9 Bk

& 400f eDNAVRIE 140

% 350 n C— <DNA concentration 35

% g 301 —a— B density 1
EE300f 130 §
8 g

£ 5 2s0f 1252
& £
S 8200} 202
B2 1s0p L5 i
£ 3 100} . 110 %
S 50t \_ 105

0 - I —_— . e 0

6/1 6/2 6/3 6/4 6/5 6/6 6/7

H ] date

KO IHHE IE 5 rh e ol B e B v o 2
5 eDNA ¥ B g i ] 22 1k
Fig. 9 Temporal variation of Eriocheir sinensis megalopa
density and eDNA concentration after time delay correction

W WHA S 1 eDNA R BE S0 bR v A b 3L
X T 2 S AR EAL S ) eDNA M HET T4k
TR, ZRIREUN G (B 10), 45 R R A
WL eDNA VR B [B] (1 £ 1y R 400 A 72 B e
(F 6), y=0.78x+2.23, R*=0.7470,

6 o
T 5|
5 f .
?;' 5 4 r o —
& 9 B~
®s 4l
% ; %// o
E@ 2 EE ——— £R1%: %K linear function
& | P — ZTir¥ quadratic function
TR K%L power function function
%1 2 3 = 3
HEE/(AN/m?) density
B 10 BB IE G rh A ol B I M 1 %
5j eDNA ¥R J% [B] (1 ¢ R

Fig. 10 Relationship between Eriocheir sinensis megalopa
density and eDNA concentration after time delay correction

®6 MEBERARPEAEBEETRTE
5 eDNA RE BB EER
Tab. 6 Fitting results of Eriocheir sinensis megalopa

density and eDNA concentration equation after time
delay correction

J5 72 equation F R?
T PREUT 1 power function equation 113.56  0.6243
25 % linear equation 3939 0.7470
T YRI5 A& ouadratic equation 18.07  0.7243

3 itig

3.1 EEHMEANHE

ARBEFE T, ENFREE 72 h 5T, 4 HRE
SIS ZH R TG Y eDNA R B 5 H A AR [B) 7 pR A
FREPIARE R, & ZEEAIEMLLR,
X 5 Maruyama %5 22 %} % 65 K 8 (Lepomis
macrochirus)i & &AF5%, LM Takahara 252 I%} 7
KAY R FAILL, #1511 eDNA WKE 54
2 ] HA EAM KR SEE ., Joseph 254 A
FERW], eDNA R i 23 52 i ) A 9 A= R o A
B A LR Y )5, eDNA FEfRES R R,
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Application of eDNA technology for monitoring megalopa resources of
Eriocheir sinensis in the Yangtze River estuary
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Abstract: Eriocheir sinensis is an important economic species in China. It is widely distributed in the Yellow
River, Yangtze River, and other river basins in China. It exhibits distinct feeding migrations and reproductive
migrations. However, since the implementation of a 10-year fishing ban in the Yangtze River, it has been difficult
to obtain fishery data. Therefore, a new method for monitoring E. sinensis resources under the background of the
fishing ban in the Yangtze River needs to be established to monitor megalopa resources during the flood season. In
this study, eDNA technology was used to monitor the abundance of E. sinensis megalopae, which helped reveal the
dynamic changes in the population size of megalopae in the Yangtze River estuary and monitor the resource status
of E. sinensis. By establishing an indoor quantitative curve and collecting eDNA samples from the Yangtze River
Estuary, combined with megalopa resource survey data, the distribution of E. sinensis megalopa resources in the
Yangtze River estuary was elucidated. The indoor quantitative curve of megalopae in the four concentration
experiments(with concentration gradients of 1 megalopa per 20 liters of water, 10 megalopae, 100 megalopae, and
1000 megalopae) within 72 hours had the best fit with a power function. After removing the larvae, the eDNA
concentration in the water was negatively correlated with time, and the power function best represented the
relationship between eDNA degradation and time, which was consistent with previous research results for other
crustaceans. In June 2023, the average density of megalopae in the Beibayao waters was (23.03+£55.10) ind/m3,
and the eDNA concentration range was (9145.86+31147.36) copies/mL. There was a highly significant correlation
between the density of megalopae and the standardized eDNA concentration, and the power function equation had
the best fit. The density of megalopae monitored using a plankton net in the Tuanjiesha waters was (0.38+0.99)
individuals/m?, and the eDNA concentration was (29808.3£95359.04) copies/mL. There was a time-lag effect
between megalopae density and eDNA concentration in the Tuanjiesha waters, with changes in density preceding
changes in eDNA concentration by 5 days. After the lag, the density of megalopae was correlated with the
standardized eDNA concentration, and the best-fit equation was a linear equation. The main reason for the lag
effect was that the migration speed of megalopae was faster than the water exchange speed; thus, the megalopae
arrived at the Tuanjiesha waters before the eDNA they produced. This study demostrates that the current method of
using eDNA technology to analyze E. sinensis megalopa resources is only applicable to waters close to the
occurrence of the megalopae.
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