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Abstract; Utilizing data obtained from three surveys conducted in 2021 and historical records pertinent to fisheries, this study scru-
tinized the alterations in the fish community structure within Lake Wuliangsuhai and elucidated its correlation with key environmen-
tal factors. Comparative scrutiny with historical data unveiled substantial shifts in the fish community structure in Lake Wuliangsu-
hai, typified by a decline in indigenous species, alterations in dominant species composition, and a discernible trend toward indi-

vidual fish miniaturization. According to the distribution characteristics of fish communities, the lake was divided into three lake ar-

« 2023-10-07 Ysf ;2024-03-06 W IE TR .
SN IR X B SRE AL T % 2350 H (2021CG0013 ) (T34 KR T RHE B R FOR B H (2021003) |6 58
HARFHEIL AT H (32071575) FREIA S T B0K % 42 5 21 580 %550 H (Grant No. NKL2023-KP02) 1A % Bl
w AEVEF ; E-mail ; zgmao@ niglas.ac.cn,



1460 J. Lake Sci. (#:a#3),2024,36(5)

eas: western, eastern and southern. ANOSIM and SIMPER results showed significant differences in fish community composition be-
tween the lake regions. The mean difference was more than 70% and was mainly attributed to Carassius auratus, Pseudorasbora par-
va and Cyprinus carpio. The results of biodiversity analysis showed that the diversity index of fish communities in the whole lake and
each lake area was low (H'<2). Mantel test analysis and CCA underscored turbidity and chlorophyll-a as key environmental factors
influencing the fish community structure in the lake. The differences in fish communities and biodiversity among lake areas reflect
the adaptation of fish community structure to the environmental characteristics of the lake. This paper proposes a reference direction
for future fisheries management planning in the lake from different perspectives: 1) the policy of fishing ban and stocking,
2) make full use of the relationship between the fish community and environmental characteristics.
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1 BREEGHIX 2P I 2H

Tab.1 Composition of fish species in Lake Wuliangsuhai

2 i8]

ik AR o604 1os0dp 1983 2021 4
19844 4 7 1 A

#8F] Cyprinidae

FUECHER 1 Leuciscus waleckii M.O + + +

W fif) Saurogobio dabryi S .DF

HEAE I Abbottina rivularis S.0 + + +

A Hifh Pseudorasbora parva S.0 + + + + +

H i Mylopharyngodon piceus M .DF + +

FRAREE Squaliobarbus curriculus S.0 + + +

Hifhi Ctenopharyngodon idella M.G + + + +

il Carassius auratus S.0 + + + + + +

i Cyprinus carpio S.0 + + + + + +

il Hypophthalmichthys nobilis M SF + + + +

% Hypophthalmichthys molitrix M . SF + + + +

U] Pseudogobio guilinensis S.0 + +

i AE et Rhodeus sinensis S.0 + + + + +

R Rhodeus ocellatus S.0

4 Hemiculter leucisculus S.0 + + + + +

D&% Hemiculter bleekeri S.0

KEENRH Acheilognathus macropterus S.G + +

Wi Acanthorhodeus chankaensis S.G + +

k87 Megalobrama amblycephala S.G +

Kt Parabramis pekinensis S.0 + + +
%l Cobitidae

ek Misgurnus anguillicaudatus S.0 + + + +

ALK Cobitis sinensis S.0 +

3K HLT L R Triplophysa dalaica S.0 + + +

# [CAE Barbatula toni S.0 +
£5%} Siluridae

il Silurus asotus S.DF + + + + + +
#Afa %l Osmeridae

WWYB At Hypomesus olidus S .SF + + +
#REE £ %} Cobiidae

BRI HR B 45 Rhinogobius cliffordlpopei S DF + + +

FBEWIHF At Rhinogobius giurinus S.DF + + +
iEEE F] Eleotridae

INEE M0 Micropercops swinhonis S .SF + + + + +
At&%l Channidae

5% Channa argus S.P + +
FHigFl Oryziatidae

H Oryzias latipes S.SF +
27l Bagridae

I Pelteobagrus fulvidraco S.DF +

Mo PEPE @S e R PR e P i O ZR i s DF IR B0 s SF IR U B0 1 s G RE Ttk . 1983 — 1984 AR A i dls
%3k (4], 1960 4FEFHI 1980 AR S JHA R 2% 0wk 5],
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Fig.2 Spatial distribution of fish density and biomass in Lake Wuliangsuhai
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Fig.3 Differential results of average fish biomass in different lake regions of Lake Wuliangsuhai
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2 2 AT 5 TR FIE A5 1) DX 18] 22 S5 P ) B A5 AR B 73t (SIMPER 347

Tab.2 Similarity percentage (SIMPER) of fish community composition in different regions of Lake Wuliangsuhai

UKL/ %
UES R vs RHIX vs HEHWIX vs n Eyfi
R X PR IX P X
fil) 42.16 40.55 17.46 3 33.39
FfdAn 6.69 8.39 11.01 3 8.70
il 7.56 7.00 4.43 3 6.33
Tifh 1.42 5.08 11.33 3 5.94
PN 0.11 5.41 11.65 3 5.72
il 5.19 3.76 6.36 3 5.10
13, fil 1.89 1.14 2.38 3 1.80
e AL gl 0.00 1.85 2.91 3 1.59
# 0.35 1.29 3.12 3 1.59
K 7ty 1.98 1.60 0.79 3 1.45
INEE ) 1.40 1.02 1.04 3 1.16
128 Bk 70.36 79.31 75.55

(K5) o 3AMIXH D ABZFEAK(1.7~1.8) (HAHI D (6K 2.1, B3 & TAWIX ., A H 'Y
DA () M () PRI LTS, AR D7 st S A 200 HY AN J7 B3 B VA 3 0 IX A i, ZR B IX Kz
PRI X AR (E PRSI H, 1 H, A 1.4 2.0, K8 2.0, &M H,"FH,' 53502 1.2 F
L7, B8RRI A B, FH, WINT Lo 278 SRR B SO b, 4 W) (0 SV AR Ak T — ok
P (1<H'<2) , PRI R AR AR 3 T2 W 4K (A AT — oK F- T R TR AR 08 0 X £
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Fig.4 Dominant fish species in different lake regions index in Lake Wuliangsuhai

and the whole lake in Lake Wuliangsuhai
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Fig.6 Correlations between the major environmental factors in Lake Wuliangsuhai obtained
from Mantel test analysis, as well as the relationships between fish communities and
environmental factors (a) ; the strength of the influence of major environmental factors on

the variation of fish communities in different lake regions obtained from CCA analysis (b)
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Attached Fig.I Kruskal-Wallis test (K-W test) results: (a) the variability analysis results of fish community
biomass among months across the lake; (b) the variability analysis results of fish community density among

months in the southern lake region



