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FEE: Wt EE DNA R (Environmental DNA, eDNA) Kl BRVEH i 284 M2, IRERILh R R 2RI
DA HTEAR . 2023 4F 2 HAEBRIL P P E THSE . R B, 8K BERAJULIE 6 N REER, B /KEE
REERGTUE . eDNA L. & ARICy 18 K7 A 22 Le Xt - Br ST R A0 S 2kt . 55 3R M, 6 ARAE pi Lk
Wy 30 Fpfa2s, sRIET 4 H 10827 )8, H 3028 26 Fh, SRR 4 Fho RO ARG ERIRHRL 2 Fhfas: %

WY (Botia pulchra) F15% % At (Oceochromis zillii) . AR HEM R TR W FE 1 (Rhinogobius giurinus) . TLERTEF
ﬁ (Pelteobagrus vachellii) . #i (Hypophthalmichthys molitrix). JEZ F 44 (O. nilotica) . FFIRPAEM . FIr P
(Rasbora steineri) FI# (Cyprinus carpio). R4 Shannon F54UF1 Simpson ¥4 B R, eDNA Kl JLYL A3 i 1) fa 2k &2
FEMER R, BEELAIBAR. MEN—FPBr AR 57k, eDNA HiAR ] HF Uik I BR 7L H T it 2 i 2R T 40 AR, 7ESEPR
NEFHH TN eDNA $5AR SEG RN AL &, DARHEE 418 i fa A W 2R R (5 B

X4 M5 DNA (eDNA); f2ELrit:; BRILp T
FEDES: $932.4 XHkERERD: A FsFE ( FIEARS ) $RiRF3 ( OSID ) :

Preliminary investigation of fish diversity in middle and lower reaches of
Pearl River based on environmental DNA technology
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Abstract: To explore new ways for observing and protecting fish species diversity in the middle and lower reaches of the Pearl
River, we used eDNA technology to detect fish species diversity in that river section. Six sampling localities, namely Guiping,
Tengxian, Fengkai, Deqing, Zhaoqing and Jiujiang, were set up in February 2023. The fish diversity was detected by eDNA
metabarcoding analysis that includes water collection, water filtration, eDNA extraction, genetic marker amplification, sequenc-
ing and bioinformatic analyses. The results show that 30 fish species had been detected in 6 sampling sites, belonging to 4 orders,
10 families and 27 genera, in which 26 were native species and 4 were non-native species. Compared with traditional survey re-
ports, two new species (Botia pulchra and Oceochromis zillii) were detected. Rhinogobius giurinus, Pelteobagrus vachellii, Hypo-
phthalmichthys molitrix, O. nilotica, O. zillii, Rasbora steineri and Cyprinus carpio were found at each sampling site, indi-
cating that these species are the dominant species in the survey area. According to Shannon index and Simpson index, the fish

diversity was highest in Jiujiang and Guiping, while lowest in Tengxian. As a new detection method, eDNA technology can effi-
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ciently investigate the fish biodiversity and distribution in the middle and lower reaches of the Pearl River. To sum up, eDNA

technology can be combined with traditional fish resources monitoring methods to provide more comprehensive data informa-

tion on fish species diversity.

Keywords: Environmental DNA (eDNA); Fish diversity; Middle and lower reaches of Pearl River
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RNl [a] 3545 #55 (Interspecific distance) FlIF A
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N Parabramis pekinensis
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KT8 Ancherythroculter lini
ZLUE B Cultrichthys erythropterus
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# Hemiculter leucisculus
it 14 1L Toxabramis houdemeri
IR Squaliobarbus curriculus
T 14 Mylopharyngodon piceus
946 Hypophthalmichthys nobilis
% Hypophthalmichthys molitrix
HiA8 Ctenopharyngodon idella
R/ HL
Xenocypris davidi/Xenocypris argentea
LB Pseudolaubuca engraulis
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i g Zacco platypus
1 i1 Opsariichthys bidens
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JEGi% Hemibarbus labeo
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% H-7-6fi Clarias fuscus
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Lol é 17 8 i 1. Pelteobagrus intermedius
== 99 i . L
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Fig. 3 Neighbor-joining phylogenetic tree based on COI sequence
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26 Ff, ANSRFH 4 B, FORERSIFN BT IIECL 8 FRAUJLIT 14 B faZSRGIN 45 5 v Y H 69F}f

1, Kb mBR R DR (18 F, sy  FKEZ (17 M), SaZPRh S 56.67%; BE
R B RAE SR IHE T

Table 1 Number of reads detected for each species at each sampling station

AT Sampling station

T2 Species .
K DQ I FK HT- GP STy HER TX PR ZQ

1 #% H Cypriniformes 43 207 266 105 81 198
1.1 #8} Cyprinidae 43 207 216 103 57 198
1.1.1 ¥iff1 Ctenopharyngodon idella 20 0 5 34 2 5
1.1.2 #% Hypophthalmichthys molitrix 9 135 57 31 31 43
1.1.3 # Aristichthys nobilis 0 0 0 0 0 2
1.1.4 #RIREY Squaliobarbus curriculus 0 15 2 14 13 1
1.1.5 ## Cyprinus carpio 6 21 38 3 1 20
1.1.6 ]l Carassius auratus 0 0 0 5 0 2
1.1.7 SE8EHE Zacco platypus 0 0 0 13 0 0
1.1.8 ZL6B)540 Cultrichthys erythropterus 0 0 1 0 0 0
1.1.9 4R3EA Pseudolaubuca sinensis 0 2 0 0 0 0
1.1.10 F 71 Pseudohemiculter dispar 0 0 2 0 0 0
1.1.11 ¥R Xenocypris davidi 0 0 0 0 0 18
1.1.12 4R 8l Xenocypris argentea 0 0 0 0 0 35
1.1.13 M7 4 Rasbora steineri 8 34 98 1 10 1
1.1.14 By 1411 Opsariichthys bidens 0 0 13 0 0 0
1.1.15 F§ 77 1 H 4. Onychostoma gerlachi 0 0 0 0 0 16
1.1.16 #2464 Squalidus argentatus 0 0 0 0 0 55
1.1.17 Z 3 NP7 8% A Cirrhinus mrigala 0 0 0 2 0 0
1.2 {E8F} Cobitidae 0 0 50 2 24 0
1.2.1 KEERIVesk Paramisgurnus dabryanus 0 0 50 2 6 0
1.2.2 LAY Botia pulchra 0 0 0 0 18 0

2 g H Characiformes 0 0 0 11 0 8
2.1 BZ G4} Prochilodontidae 0 0 0 11 0 8
2.1.1 285G A Prochilodus lineatus 0 0 0 11 0 8

3 #% H Perciformes 20 117 99 148 197 615
3.1 246} Anabantidae 2 0 0 0 0 9
3.1.1 26 Anabas testudineus 2 0 0 0 0 9
3.2 %%} Channidae 0 21 0 0 0 0
3.2.1 Bt Channa maculata 0 21 0 0 0 0
3.3 JR#F} Moronidae 0 24 0 0 0 0
3.3.1 185 Lateolabrax japonicus 0 24 0 0 0 0
3.4 JEHEFL Eleotridae 0 0 0 3 0 0
3.4.1 433K Eleotris oxycephala 0 0 3 0 0
3585 [ZF+ Gobiidae 7 50 1 104 177 386
3.5.1 TRV 4 Rhinogobius giurinus 7 50 1 104 177 386
3.6 B4R} Cichlidae 11 22 98 41 20 220
3.6.1 FFECP AL A Oceochromis zillii 0 0 0 0 0 190
3.6.2 RH B ML A Oceochromis nilotica 11 22 98 41 20 30

4 fifJ% H Siluriformes 54 209 88 59 24 64
4.1 f%F} Bagridae 54 209 88 59 24 64
4.1.1 H5ifh Pelteobagrus fulvidraco 0 0 14 0 0 0
4.1.2 #JB1ifi Leiocassis crassilabris 0 0 0 0 1 25
4.1.3 FLIRIE A Pelteobagrus vachellii 54 209 74 59 23 39

T AR
Note: A. Alien species.
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27.75%) . FLICHE Fifa (Pelteobagrus vachellii,
17.53%) . fit (Hypophthalmichthys molitrix,

w fiff H. molitrix
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H4% S. argentatus

m 25T A, testudineus
TRV % 4 R, giurinus
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= 35 i R. steineri

KERIEIH P dabryanus ® SEREIDHH B. pulchra W S5 LU%RET P lineatus
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Fig.4 Composition of fish species at each sampling site

2.3 RATHIELLE

FREER VT A i £0 28 8 A Sk 22027207 g
THR T 2R G A R 28 132 Fh (R4
TIRYER), SET 13 H 30 B (Fi5% A, 11U httpy//
dx.doi.org/10.12131/20230111 RS IRRHE) . ABFSE
WAL G A GORDHTRS H S5 I VD B ORN 55 [C 5 JE £ 2 B
s,
24 ZEMESH

XPERVLH T i S 75 51T Alpha 281441
Mr, &) Chaol, Shannon Fl Simpson Z £
PR TEJE Coverage THBRAEM R 2, K RAEES

&2 B Alpha SHMEIEH
Table 2 Alpha diversity index of each sample

FEA Chaol $6%L AR Pl A
Sample Chaol Shannon Simpson Coverage
TEK DQ 8.00 2.38 0.73 1.000 0
FHIF FK 10.00 2.54 0.76 1.000 0
k- F- GP 13.33 2.89 0.84 0.995 6
JuLy 14.00 2.90 0.82 0.996 9
JHEE TX 11.50 2.15 0.63 0.993 4
K ZQ 18.33 2.73 0.75 0.997 7

1, Shannon 840 = 0 JLTT (2.90), HUCHH:
- (2.89), wAKAMEEER (2.15); Simpson F8%(H
e BN EEF (0.84), UKW ILIL (0.82), fARAIN
EEL (0.63)0 #5AMFEARY Coverage {EHTE RN 0.993 4~
1.000 0, RG2S LA 5 8] 7 2 EB 02k
Yikh,

HT eDNA Kl 125 RAE S P I FRE, SR
H Bray-Curtis 5 &5 55 [F#1T PCoA 4347 (K 5), H
BITTAL, RSl SR S s, JUiL, R A

 fEPK DQ :
|
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®° |
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. X . I N N
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55 eDNA Il 6251 5T Bray-Curtis BE 255 41
FAARIIHT (PCoA)
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