J. Lake Sci.(#ia#3), 2025, 37(4): 1118-1127
DOI 10.18307/2025.0408
© 2025 by Journal of Lake Sciences

IR DNA ¥ s SR him iR B2 B R ML E

foT L AF ﬁﬁ%&#"‘* RN P Sl S =l SRS P A S
(L RAT MASEEEWI 0, M 510006)
-P&Lﬂkﬁ%Lﬁ%FE'ﬁvﬁ%& IR SR X AR E A S R RIS s G, TR K ER
RSB B SR, T M 510006)

& F A I S BOR RN K B AL LS KA S R GIR AL, XK A IS T A T R E R
F BT AL o R AR o e e AR A R 2 25 P R A S M X T A S AR P B G L, ARF SR R85 DNA (eDNA) HR 1
FR SRR i AT M AT T AT 30 AN JSU AT S MM, 3 — 20 A BT f S BE P R AE S LA ML o S5 2R (1) )
PHTT I T AT £ A S I R AR PR AL, eDNA HOR WG S 15 H 39 B 139 F (L5 I8 A Jrik e 5 6 H 10 &} 32
J& , LLIE H ( Cypriniformes) M1 [ ( Gobiiformes ) FfiifE H ( Siluriformes ) 2 3=, M9 Fh n 55 & 2 A 411 ( Coptodon zillii)
PR, (2) BREEH X eDNA HEARFIE Ge i 2 )5 vk (D ISP 4 b 22 55 (W Al e 2 43371 28 49.26% F161.15% , Forfr pH

VA iR B LA B e o 1 B o 0 S A 45 P A A AT S R ), 3K 3R W K T 2 BT 9 3 £ SR T 2 MM R o A TR
RERVEH o (3) BEB AN /3B 2 W1, e M B AE T T 3 £ I E 9 2 206 v o5 32 e b o, (L 130 R o 452 B oo 72 11
M IRAN ] 240

SEHRIA - WA ; FRBE DNA s S HEVE s VR 41%E AR Uk

Environmental DNA-based biotic monitoring reveals fish community assembly
mechanisms in urban rivers*

s

He Wenxiang', Zou Yanting’™ , Hu Danxin', Hao Huibo’, Wu Jingze’, Zheng Kanghua', Liu Zifang’, Li

Feilong® & Zhang Yuan®

(1: Guangzhou Ecological and Environmental Monitoring Center of Guangdong Province, Guangzhou 510006, P.R.China)

(2: Guangdong Basic Research Center of Excellence for Ecological Security and Green Development, Guangdong Provincial
Key Laboratory of Water Quality Improvement and Ecological Restoration for Watersheds , School of Ecology, Environment

and Resources, Guangdong University of Technology, Guangzhou 510006, P.R.China)

Abstract: The deterioration of water quality, loss of habitats, and degradation of ecosystems in urban rivers, caused by intensified
urbanization, have significantly impacted aquatic biological communities, including fish. In order to establish effective conservation
strategies for fish populations, it is imperative to undertake a comprehensive analysis of the relative contributions of stochastic and
deterministic processes in community assembly. In this study, fish monitoring was conducted at 30 sampling sites in Guangzhou’s
urban rivers using both environmental DNA (eDNA) and traditional survey methods. The subsequent analysis focused on the com-
position and assembly mechanisms of fish communities. The results demonstrated that; (1) The fish communities inhabiting the ur-
ban rivers of Guangzhou demonstrated notable biodiversity. The eDNA monitoring survey identified 15 orders, 39 families, and 139
species, whereas the conventional survey recorded 6 orders, 10 families, and 32 species ( genera). The fish assemblage was pre-
dominantly composed of Cypriniformes, Gobiiformes, and Siluriformes, with invasive species such as Coptodon zillii demonstrating
ecological dominance. (2) The analysis revealed that environmental factors accounted for 49.26% and 61.15% of the observed va-

riance in community structure, as measured by eDNA and traditional survey data, respectively. Key water quality parameters, in-
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cluding pH, dissolved oxygen, and the permanganate index, exerted significant effects on the restructuring of fish communities.
This underscores their pivotal role in shaping community diversity and spatial distribution patterns. (3) Analysis of community as-
sembly mechanisms indicated that deterministic processes primarily governed the assembly of fish communities in Guangzhou’s riv-
ers, while the impact of stochastic processes, including dispersal limitation, remained significant.

Keywords: Urban rivers; eDNA; fish communities; community assembly; environmental filtering
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Attached Tab.ll Traditional Survey Fish Information (Gray indicates detected alien species)

M 11 MG ARG OGBSk FD

259529 w9 AT T >
H # fi R I ({):Ll/%slg) (S li(;gg:lll) (I;klg:w:é:;?) (S%;&J%%O)
fiffi 72 H fi R} fiff £y Mugil cephalus + +
fifJ% H R} fiff £1 Hypophthalmichthys nobilis +
WRpefH AR AR R PR sp. Rhinogobius sp. + +
WRpEfH AR AR IR Glossogobius giuris +
i j H JLiER =t Megalobrama terminalis +
fi# 7% H S} T iy Culter alburnus +
[GHAE] T 1 7} FIRF e Coptodon zillii + + +
fiflJ% H fif A} Ve hik Misgurnus anguillicaudatus +
firiJ% H T R} JeZ Bt Oreochromis niloticus + + +
i H il o} MATIE Pseudohemiculter dispar +
fif T H R} 2 Fify fInr Cirrhinus mrigala +
fiEJE H Y i 1 Cirrhinus molitorella + +
[LpIAS g i £ Cyprinus carpio + +
fill 7% H L} it 8 Al Zacco platypus + +
i % H i F} il f11 Carassius auratus +
fill 7% H L} 5 R Xenocypris davidi +
firiJ% H R} B UE A Acanthopagrus latus +
fif T H R} 1efg Hemibarbus maculatus +
fiE % H SR} BEEtEf Acrossocheilus labiatus +
HEFE H HEFR} e Sarcocheilichthys nigripinnis +
(LVAE] Y g Acrossocheilus fasciatus +
i % H fifi et AR g Rhodeus ocellatus + +
[AHAE] (TSI S 1 11 7 i) Oreochromis galilaea + +
gt B S A J e AR Piaractus brachypomum +
N E AR AR} R Periophthalmus cantonensis +
LpIAE] [HERY K HR S Sinibrama macrops + + +
HEFE H HEFR} KA i Acheilognathus macropterus +
HEFE H W R} R Bk B e Ak Paramisgurnus dabryanus +
fETE H HEFR} JE i Hemibarbus labeo
fiflJ H filfi s} FLff Ctenopharyngodon idellus + +
i % H fipf} & Hemiculter leucisculus + + + +
i H T AN +




Attached Tab.I1l eDNA Monitoring Fish Information (Gray indicates detected alien species)
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i J% H R TSR L Schistura fasciolata + + + +
(IVAS] i} 185 7 LB Sinibrama melrosei +
LESIAE] SURL BT K Metzia formosae + + + +
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IR H meJ:E Zi g i 2 £ Taenioides cirratus + + +
TS| R 5 T i Oryzias curvinotus + + + +
fifi 7% H MRy ity Bl Avrius arius + +
(LFIAE] fi s} fiik Elopichthys bambusa + + +
IRpgEfh H ﬁﬁiﬁl ey R Rhinogobius brunneus + + +
i 7 H fif A} il Parabramis pekinensis + + + +
24y H L 27 Channa striata + + + +
Bty i} ikl Channa gachua + + +
fiflJ% H fiff A} HY O Opsariichthys uncirostris + + +
iy H j‘(ii@ pNEEEY Micropterus salmoides + +
IR R £ H AR PTERE Mugilogobius abei + +
A i
[LpIAE] i A} H Mylopharyngodon piceus + + +
i H figtyi A} 5 Siniperca chuatsi + + +
[LFIAE] i A} 2w i Schismatorhynchos nukta + + + +
IR E  Rak ﬁf&:ﬁﬁirﬁ Glossogobius olivaceus + + + +
fif J H il o} PIHLIE=E 73 Incisilabeo behri + + + +
fif J H il o} J=RavEaRy i) Squalidus wolterstorffi + + +
2 H R %ﬁZﬁﬂE Sarotherodon melanotheron + + +
WRpR e BEEEHRINR R o
IR H Acanthogobius stigmothonus
# ki)
URpE £
IFEfa H £ KEgFfkt  Periophthalmus magnuspinnatus +
fiflJ% H i A} I8 £ /N iy Microphysogobio yaluensis + + +
fiflJ% H i A} NS Hemiculterella macrolepis +
fE T H fi R} 1o I 2 0 Nipponocypris koreanus + + +
[LFAE] fif A} M\ A Acheilognathus chankaensis + +
firi 7% H ekt LEHE Lateolabrax japonicus +
HEFE H HHRE  RRIOARIAEE Nipponocypris temminckii + + +
il H fif A} 2t Carassioides acuminatus +
il H i} K35 /MEfl]  Microphysogobio longidorsalis + +
il H i} fehfity Pseudogobio vaillanti +
IFREE  JEEEFR 5,35 Bostrychus sinensis + + +
(IVAS] VS R SUAN | Ancherythroculter wangi + + + +
HEFE H i} EERIBN/EE) Capoeta capoeta + +
#7% H BEL MEERTES Abbottina binhi +
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H B i BT 4 (s1- (10~ (S15- (524~
$9) S14) $23) $30)
£
P e a 1Lyt Ophichthys cuchia + + +
7% H 6iEF REEEVE Paramisgurnus dabryanus + + + +
fif 7 H fi s} W2 27 Ak £ Pseudorasbora interrupta + + +
7% H AR IR Neosalanx taihuensis + + +
7% H il A} S Parazacco spilurus +
fifJ% H fi e} g Lobocheilos melanotaenia + + + +
R R O
(VAS] JeaH AL " Vanmanenia hainanensis +
fili 2 H fili s} 5 PEAR Ty fil Takifugu ocellatus + + +
I H IR} I&)EFT;J”HH Herichthys carpintis +
#2J%H 2%} Jb3& RS Trachinotus carolinus +
iy H fig A} ) 5 Leiognathus brevirostris +
RS H L 7 i i Prochilodus costatus + + +
LR
Eugnathogo
IR H e gbius g Eugnathogobius oligactis + + + +
pefa R .
oligactis
fiflJ% H i A} Tl Tinca tinca +
IR E  SEEFR iﬁﬁjﬂ%i’% Eleotris bosetoi + + +
[LFAE] Arﬂ I3k KWy ik Rhynchocypris oxycephalus + + +
i % H i} T Danio rerio +
M2 IV L4025 eDNA JL[F Wi B i M Ffs B
Attached Tab.IV Species information co-detected by traditional surveys and eDNA.
H B i T4
fi§ 7% H it i 1 Mugil cephalus
LpIAE] R} fi £1 Hypophthalmichthys nobilis
LIN7R R IR % £ HRpR A sp Rhinogobius sp.
R G fa H IR e s WiRpE Glossogobius giuris
fif % H filfi s} =t Megalobrama terminalis
firiJ% H T 7} FRP M Coptodon zillii
i H R} Ve Misgurnus anguillicaudatus
firiJ% H T Je % B Oreochromis niloticus
(FAS] Y fizz 11 Cirrhinus molitorella
(FAS] Y e Carassius auratus
#ETE H #EFR} TR R Sarcocheilichthys nigripinnis
(FAS] it e A B Rhodeus ocellatus
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Oreochromis galilaea
Paramisgurnus dabryanus
Hemibarbus labeo
Ctenopharyngodon idellus

Hemiculter leucisculus






