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Abstract: [ Aim] To understand the species composition and alien fish invasion of Huizhou West Lake, a fish resource survey was
conducted in February 2023. [ Method] The Jaccard similarity index, similarity analysis, and non-metric multidimensional scaling
(NMDS) were utilized to analyze the species composition, abundance differences, distribution patterns, community structure, and
community similarity of alien fish in Huizhou West Lake. [ Result] A total of 21 fish species were captured in this survey. Sixteen
native fish species were found, including Cyprinus carpio, Carassius auratus, and Hypophthalmichthys harmandi. Five alien fish
species were recorded, namely Prerygoplichthys pardalis, Tilapia zillii, Oreochromis niloticus, Sarotherodon galilaeus, and Labeo
rohita. Alien fish species accounted for 45.36% of the total catch weight and 44.18% of the total catch tail. Additionally,
Pterygoplichihys pardalis and Tilapia zillii were observed in relatively high proportions in terms of weight and quantity among the five
alien fish species, suggesting the establishment of a significant population scale. The similarity analysis results showed that the

" similarity" level, indicating that the fish

average Jaccard similarity index value of Huizhou West Lake is 0.62, which is the
communities are relatively similar at various stations. The clustering analysis results showed that at a similarity level of 78.73%, the

fish community of Huizhou West Lake can be divided into four groups; however, statistically significant differences did not exist be-
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tween these four groups ( P>0.05). [ Conclusion] Overall, the fish communities at each site of Huizhou West Lake are relatively

similar. Huizhou West Lake has been invaded by Pterygoplichthys pardalis and Tilapia zillii, which appeared at each analyzed site.

Therefore, corresponding prevention and control measures are urgently required.
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Table 1 List of fish in Huizhou West Lake
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J& Genus

Fi Species
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5 J& Coilia

L2285 Coilia grayi

##J% H Cypriniformes 1%} Cyprinidae

i J& Xenocypris

#J& Cirrhinus

5% @ Labeo

F )R Pseudorashora
PHkE Misgurnus

ik} Cobitidae

FEfE R Abbottina
)@ Hemiculter

#IJE Carassius

#iflJ& Cyprinus

)& Aristichthys

fikJ& Hypophthalmichthys
18 J& Megalobrama
21808 Erythroculter
1)@ Culter

el Abbottina rivularis

4 Hemiculter leucisulus

) Carassius auratus

4l Cyprinus carpio

8 Aristichthys nobilis

fit Hypophthalmichthys harmandi
I %M Megalobrama terminalis
WFFIZLA0 Erythroculter Recurviceps
L1 8 JFLE Culter erythropterus
FAMEEA Culter alburnus

B Xenocypris Davidi

# Cirrhina molitorella

FEWTIE PR Labeo rohita

F M Pseudorasbora parva
Pk Misgurnus anguillicaudatus

#51 H Perciformes mifaEl Cichlidae

AR Tilapia

{nFImg 2 |k . Sarotherodon galilaeus
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FRF AR Tilapia zllii

i H Siluriformes 5%} Loricariidae

2%} Bagridae

T O#5JE Hypostomus
WS Pelteobagrus

SIVEEF ik Prerygoplichthys pardalis
T Pelieobagrus fulvidraco
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Fig.3 Differences in the abundance of exotic fish in Huizhou West Lake
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Table 2 Similarities of fish communities in various point groups
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SI & S2 2 3 10 0.67
S1 & S3 1 2 10 0.77
SI & S4 3 6 9 0.50
SI & S5 2 4 10 0.63
S1 & S6 3 4 9 0.56
S2 & S3 3 2 10 0.67
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Fig.4 Cluster plot (A) and ranking plot (B)

of fish community in Huizhou West Lake

30 BEBEANKEBREN

PRI Va ) SR BT IR S A A 2k
21 #h SRR T 4 H 6 Bl 18 Ja , 4] sl B DL i
B H BYEERE A7 ]2 (5 SRR 61.91%) (B
JEMRUCREETE HAEE B 128 53X 5 A 5 b X IR
T ZREASBRVTI 0K 7 A €25 X 2R 20 JORH AL (KR 26
59,1989 i EK P BEERETE BEER VLK P BIFFE TS
1991) VU] £ 208 A 1y 50 119 £ AR UCAT - 9 2L
SLIP GG G AR 2 R R e S BN Cul-
ter alburnus Basilewsky 5 & 2 3F fi fll-L 22 655 45 ; 1
FHEHEA 58 T AY SR YA B S0 il b 22 65 |
EoAVEZE BN NG N R | B (N - B
Pseudorasbora parva Temminck & Schlegel 1531 fif]
A5 HIGAT DL B PG LA SR 1Y) 5 2 R K £
e SN o1 AN TN R SR R R R 2
2L 2285 | [a) I3t A 1 7 919 £8. 28 2H Y —
PR (BRI 20125 5% ,2018) .

A TA) 3 AR, FE N PG ) 25 SR 5t R VR
BRI, SRR RIS 2, v ok & B S RV Ry
ANFEAAAE G SR AL 5L, X T BE 5 (SRR P TR A Y
B PEMIE S EA O, BARARAE S 2BV 4L
SRR, AEAE 78.73% i SRS ARBIE K- L PG 38 £
KRR AT r N 4 S A AR —E 22 4 1



3 4]

RILAAE . EMPGWII R R ARG 2R AR DL - 265 -

I PLF I FI S P 6 s 2H 2 (L #n ok
SHENSCE G A 2 R | SR 1 41 3 1Y
Pestta o i il 65 41 4 PRI
SO el E B BE R AT DUk B, A R A AN
BILAS BRI TE G2 28 3 4 H RS
SRR LA S FE BEARTR] 4 S5 % 20N P
R H BT e Al SO 5 9 85 R A
] 56 R T SRt — 2 A 5T
3.2 EMESMMREENEBIR

PRI, VA R kT 5 A AR SIS
HPaE TP EM e P P IR R g 2k 6
iR T S5 WP 0 5 BT A Aok 28 1 A o R B Y
2y 5 BRI 50% , BT R EEECE A /NI
v Fhy e s HE 6 %) A o A BE R A R T A
Fi T 7, 29 4 30% , 52 P91 A0 R B v XURS: e i
R/ o N P I | | By W e | R R U
FiE T VO 0 G 1 L1 8 1) 7 % S E S
PRI AESIEE I 6 BRI BCA 414U 2 M E
FUEBIANSR AR YA 44 56 ) SlA & 1 S0 80E b
ISR R (5 R A5, 2023) , EATTREX &
LA NG, WG TAERE S 8T ERE
) e XU A0 R .2

ISR PG AR PRI IE R, R Bt SRR T
SIS NG Ty S SR ) [ Wahs M=o S AR T
T VR L e | ik (2R AR 55 ,2007) . H I
PIBGRR G E ) R 2 B S H AR R IE A
BRSSP R IR B H B SRR, RS
DL At 0 28 1 #0508, — K] DANZ Fi 50 T4 £
e F A G A 2R R i R B R
fEFERAR, BLAh, S0 i (%) 2R 5538 N RE ) i
AJ DATEIK B35 28 I K AR A A7 RN B0 (42 EDK = HR
M) A E K R AR 2, 20205 5 EESE,2022)
AR, Fhar s ik 2 P (AR, IR 22 W, KA H
B, S e L DX e R DRI ) JRE Y £

FIRP R RGP A, R TR, i
WIE RN SR 2R G R A, ARV EACERIL
DARgHLIXOE BA R, 2 B AT Hi08 R it 8 F i
KT HEFI A, = 2008 5% (2008) BFFR R B, &
et 7oA & B SRR, P AR TR
IR EIF Y VT, Gu e al. (2019) BF5E W,
FFIRE i U K B R K A R FOK A AR
BRGE T Bam iy, 5 80T # 43 K H AN

ARG IR BT R B R SR IR AR
PR HS EIRBIN 2T E AR, JF 3 BAR Y 37
FEXSAR, HH AR BOR B E K

VU 18 52 5 20 3 G A 5% IR R B AR ™
0, — 5, BN P S AR VA B A A Y KR AE
e DX I8, 25 5 5 | A 1 3 R TR 3L A1 ok £ 28 8 A B A2
A HA 2 22 A A T 0 5 22 i K R B
FIFAM KA R G SR 75— Oy T, BAR AR
A B R A KT RBOAN £ HIX I AR TG
BREE A AR 2, EAMIR R, T AR
X Z LR AR AR, I, e B P4 55
IRH AR A w57 A f0 5 S0 B 22 B i r
% Cirrhinus mrigala Hamilton , % & ¥ % Clarias
lazera Linnaeus ., 5% 2L 8% g #8 Prochilodus scrofa
Steindachner 55 ( i 4% &l &5, 2012; 2K W &K %,
2016; Gu et al., 2018; Yu et al., 2019) , £} H
N P A0 R £ 28 A A IR, I B B T i BT X 5 £
3 RGNS TQ 2 JE £ A R R i 4 P
T B A R — 2047 R 5 7 — 20 i 5 %o 2
VG0 P 4 T W 9 A

S 3k

BRINHE , 2012, # 75 RAKE FHS M EM, B E L WA
R, BHSA0RSC M. B R

MotsR, S, skisig, Wik, ZRMG41, 2008, HH PG ]
TS W) K 5K BT C R #ia A F, 20(3):
351-356.

g, kG, AT, BUA, RESF, 2020. A5
WER MR ZREEIHT. RHOR S8R, 26(5) ; 32-40.
FLLIE, SEE ) XINE, 2008, B AR XK RBIIA A S R

G TR . i R R AR, 21(S1) : 29-31.

X, WS, DA, X, ZFE 2, 2018, NEEFE
FORARRP XERBEZRE £5F 25,
37(8): 2376-2383.

e B, BN, I, BT, SKket, ThE R, BRAENE, 1R
M, TE, i, R, BB, TR, WIRE, 2023,
VAT T A5 7S FB 1T A A U BLAR AR W R 4
Y. FEAKS (1): 8-11.

B, R, B, R, TR, RLM, P,
HARR S, 2012, JARAE EEIK RAMRAK A shiwi 2 i 4.
A MG, 21(4) ; 272 -276.

ZHIR, EEE, BN, EROE, 2007, + B SN RKEF
A, PG, PIGRRAEOR M.



- 266 - AWl AR (h3E0)

Journal of Biosafety $33 %

B, M, BRI, XIIESC, 2013, EM DY A A B R X
TR SE s W RIS 25 2 . £ S5 H 5, 32(3):
324-330.

EUK RS B
Rk A EE. JLaT,

T, s, skig
22 A

FiZ, 2018, kix b FiRe L TMTR SR
By, WA 3 BB ERER R

:F%, XU, MIRE, TR, AR, BRE, WE, K

, 2022, FeF AR K AR A gy RV Ui 1% T ELITEAl A0 o
nﬁﬁfﬂ*ﬁé@/\{im@- DI R 6. £ 55 R
M ERFE AR, 38(4) ; 494-503.

HEEIL, 1989, zhix &k &, Jbat, BHE AL,

Elj7kfﬁ$ﬂr%6ﬁ%&%ﬂwbkfﬁﬁﬁﬁﬁﬁ, R R, B
FRE:, WK 2k, B RE, 1991, )7 &K

BREE M TTARBH M.

KB, B, BE, ek, PE, WRE, 2016. 4
B HL X A1 R 10 25 B T B0 A dE AR L. kg k| 46
(1): 109-112.

GOZLAN R E, NEWTON A C, HULME P E, 2008. Biological
invasions ; 324. 1015-1016.

GUDE, YUFD, YANG Y X, XUM, WEI H, LUO D, MU

X D, HU Y C, 2019. Tilapia fisheries in Guangdong Prov-

Ly, T EDK RS 20200 P EE
Fp [ A H RRA T
,2009. + B A AIZHR. dLET. B

sk

o B 2 A

benefits versus risks. Science,

ince, China; socio-economic benefits, and threats on native
ecosystems and economics. Fisheries Management and Ecol-
ogy, 26(2) . 97-107.
GUDE, HUY C, XU M, WEI H, LUO D, YANG Y X, YU
F D, MU X D, 2018. Fish invasion in the river systems of
South China: several

Guangdong Province, possible

indicators of their success.
Ecology, 25 (1) . 44-53.
LIU F, WANG J W, ZHANG F B, LIU H Z, 2020. Spatial

Fisheries Management and

organization of fish assemblages in the Chishui River, the last

free-flowing tributary of the upper Yangize River, China.
Ecology of Freshwater Fish, 30(1): 1-13.

LOWE S, BROWNE M, BOUDJELAS S, 2000. 100 of the
world’s worst invasive alien species. Aliens, 12 1-12.

OTTINGER M, CLAUSS K, KUENZER C, 2016. Aquacul-

relevance, distribution,

ture ; impacts and spatial assess-

ments—A review. Ocean and Coastal Management, 119
(6) : 244-266.

RADHAKRISHNAN K V, LAN Z J, ZHAO J, QING N
HUANG X L, 2011.
catfish Clarias gariepinus ( Burchell, 1822) in South China.

13 (8). 1723-1727.

RAHEL F J, OLDEN J D, 2008. Assessing the effects of

Invasion of the African sharp-tooth
Biological Invasions,
climate change on aquatic invasive species. Conservation
Biology, 22(3): 521-533.
STRAYER D L, 2010. Alien species in fresh waters: ecological
effects, interactions with other stressors, and prospects for
the future. Freshwater Biology, 55 (S1) . 152—-174.
YUFD,GUDE, TONGYN, LIGJ, WEIH, MU X D, XU
M, YANG Y X, LUO D, LI F Y, HU Y C, 2019. The
current distribution of invasive mrigal carp ( Cirrhinus
mrigala) in Southern China, and its potential impacts on
native mud carp ( Cirrhinus molitorella ) populations.

Journal of Freshwater Ecology, 34 (1) : 603-616.

(TR G 5 L FR A0t )



