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Fig. 1 Diagram of fish catch sites in Xiliang Lake
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Tab. 1 Principal component analysis load matrix for the water
environment in Xiliang Lake
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Fig. 2 Principal component analysis of the water environment in
Xiliang Lake
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Tab. 2 Fish species in the Xiliang Lake

#Spring K Autumn
IF¥Species AP PSPSAMIWest  A-PiiMEast  09-POAH West-
Xiliang Lake Xiliang Lake Xiliang Lake Xiliang Lake
i B Clupeiformes
2R Engraulidae
WA Coilia ectenes taihuensis o + +
#87% H Cypriniformes
#8R} Cyprinidae
F:Z 1 R Leuciscinae
¥t Ctenopharyngodon idellus + +
#EA} Cultrinae
WK% Hemiculter bleekeri
216 81 Cultrichthys erythropterus + + +
5% 1 if| Culter mongolicus o
% Hemiculter leucisculus + + + +
& KEA Culter dabryi + + + +
FUWE BN Culter alburnus o + + +
LU Toxabramis swinhonis + + + +
RN 4 Pseudolaubuca sinensis o o
Kt Parabramis pekinensis o
SktfiMegalobrama amblycephala + + +
i lFFXenocyprininae
el Acanthobrama simoni + +
WAL W8 Distoechodon hupeinensis
fi# WA} Hypophthalmichthyinae
i Hypophthalmichthys molitrix + + +
i Aristichthys nobilis o
#]E#} Gobioninae
F F 8 Pseudorasbora parva + + + +
168 Hemibarbus maculatus o o
LU i B Paracanthobrama guichenoti o
¥EAv B Abbottina rivularis o +
R4 Squalidus argentatus +
#8 PR} Cyprininae
il Carassius auratus +
8 Cyprinus carpio o
#HIEFLAcheilognathinae
KiEfAcheilognathus macropterus + o +
MY EAcheilognathus chankaensis + + +
£57% H Siluriformes
#R8lBagridae
T 8 Pelteobagrus fulvidraco + + + +
%77 H Perciformes
i R f1 Bl Gobiidae
T B Wi 5 £6 Rhinogobius giurinus + +
#&HRlChannidae
588 Channa argus o o
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# Spring X Autumn
i Species ATl 5 East- -G 3¢ West- AT 5 East- -7 3¢ West-

Xiliang Lake Xiliang Lake Xiliang Lake Xiliang Lake
#ERISerranidae
#i5 PR} Epinephelinae
W Siniperca chuatis o
#5414 H Beloniformes
R Hemirhamphidae
[8] N Hyporhamphus intermedius o o + +
4#% H Symbranchiformes
48R} Symbranchidae
T8 Monopterus albus +
it Total 25 27 19 17

P HRRTE2020—20214F FTARFIE, 0”3 n20224F 4h e ik
Note: “+” indicates species acquired in 2020—2021, “o” indicates supplemental species in 2022
*3 ARPELREME=SH
Tab. 3 Spatial-temporal distribution of dominant fish species in Xiliang Lake
% Spring X Autumn
#)fiSpecies AT ] - 7 ] AT ] mi-pasy  {HAverage
East-Xiliang Lake East-Xiliang Lake  East-Xiliang Lake West-Xiliang Lake

Ui Toxabramis swinhonis 11172 10446 9517 13568 11176
#lll Carassius auratus 2892 2300 2659 975 2206
% Hemiculter leucisculus 2377 2565 2492 708 2035
248 R A Cultrichthys erythropterus 1633 984 1763 1017 1349
fit Hypophthalmichthys molitrix 426 2257 142 41 716
el Acanthobrama simoni 387 37 1 1 106
W i th Pelteobagrus fulvidraco 203 385 331 108 257
15 R Culter dabryi 19 502 192 424 284
¥ AH Ctenopharyngodon idellus 0 6 123 0 32
Ki&hfiAcheilognathus macropterus 0 0 145 14 40

i R P T R R R SN B ARE R, FAXF S R ICAEAS (R 3 T AT A — AR AR BOR T 1008
Note: The number in the table is index of relative importance of each fish species (/R]), in addition, only species with a dominance
index larger than 100 are listed in the table in different lakes and different times
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Fig. 3 Non-metric Multidimensional Scaling analysis of fish species composition in Xiliang Lake (NMDS)
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Fig. 4 Spatial-temporal variation of fish species diversity in Xiliang Lake
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SPATIAL-TEMPORAL PATTERNS OF FISH TAXONOMICAL AND
FUNCTIONAL DIVERSITY IN XILTANG LAKE AND THEIR
RELATIONSHIP WITH WATER ENVIRONMENTAL FACTORS AFTER
FISHING BAN

DENG Wen-Bo"?, FENG Kai’, LIN Gang’, GUO Qian-Qian"’, YUAN Jing’, LIU Jia-Shou’, LI Guang-Yu',
LI Zhong-Jie2 and WANG Qi-Dong2
(1. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China; 2. State Key Laboratory of Freshwater Ecology

and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 3. Hubei Provincial
Agricultural Development Center, Wuhan 430064, China)

Abstract: In order to examine the composition, structure and diversity of fish assemblages in Xiliang Lake after fish-
ing ban and identify key environmental factors affecting fish diversity, the investigation of fish assemblages and envi-
ronmental factors was conducted in Xiliang Lake in November 2020 and April 2021, with 15 sample sites distributed in
West-Xiliang Lake (XLH1-8) and East-Xiliang Lake (XLH9-15). The results showed that autumn was positively corre-
lated with total nitrogen, chlorophyll a and chemical oxygen demand index, and West-Xiliang Lake was positively cor-
related with total phosphorus and turbidity. The results showed that a total of 31 fish species were collected belonging
to 6 orders, 8 families, and 26 generas, among which the Cypriniformes (24 species) accounted for 77.4%. Toxabramis
swinhonis, Hemiculter leucisculus, Carassius auratus, and Cultrichthys erythropterus were the dominant species, and
Toxabramis swinhonis was the most dominant species. The results of Nonmetric Multidimensional Scaling indicated
the significant seasonal and spatial differences in fish community structure in Xiliang Lake (P<0.05). Shannon-Wiener
index, Simpson index and Pielou index of East-Xiliang Lake were significantly higher than that in West-Xiliang Lake
in autumn (P<0.05), and Margalef index was significantly higher than that in West-Xiliang Lake (P<0.05); Functional
richness index of East-Xiliang Lake was significantly higher than that in West-Xiliang Lake in autumn (P<0.05), and
functional dispersion index was significantly higher than that in West-Xiliang Lake (P<0.05). Pearson correlation ana-
lysis exhibited that Shannon-Wiener index, Simpson index, Pielou index and Margalef index were significantly and
positively correlated with functional richness index (=0.66, =0.61, »=0.50 and r=0.83) and functional dispersion in-
dex (r=0.93, r=0.89, r=0.89 and r=0.70; P<0.05). This result indicated that higher taxonomical diversity may contri-
bute more functional space in fish assemblages. The results of the Redundancy Analysis indicated that total phosphorus
were the key environmental factors driving fish species and functional diversity. This study provides a scientific basis
for the recovery of fish resources and ecosystem restoration of lakes in the Yangtze River basin after the fishing ban,
and provides a reference for future lake ecological protection policies.

Key words: Xiliang Lake; Fishing ban; Eutrophication; Functional diversity; Taxonomical diversity; Community
structure; Environmental factors
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Appendix 2 Significance of spatial and temporal differences in taxonomical diversity indices in Xiliang Lake
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impsontfi L P <0.001 0.379 0.001
F 24.068 0.516 10.812
Pielou#g %
P <0.001 0.479 0.003
F 4.611 0.254 4.022
Margalefg#%
argaleffi Al P 0.041 0.618 0.055
WX vs. 510 P T ., ,
Lake vs. Season Condition Mean
sh Wienerfi R ZR- PG 0HT vs. FKZF P - P it 1.115 vs. 0.602 4.775 <0.001
annon-Wienerf§ . e
BEIR-PHH vs. T2 0- 176 30 1.050 vs. 1.073 ~0.200 0.843
_ - PR AR- PO vs. K G - 1 0.538 vs. 0.248 5.441 <0.001
Simpson#E%{ . NN
BER-VGH0H] vs. FZV4-PG 50 0.488 vs. 0.475 0.251 0.804
Piclout %t FXZRZR-PH ) vs. B4 - P 8l 0.510 vs. 0.289 4.906 <0.001
ieloui N NI
BER-VUHUH vs. FZV4-PH 300 0.477 vs. 0.465 0.256 0.800
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Appendix 3  Significance of spatial and temporal differences in functional diversity indices in Xiliang Lake

EZ LTI X Z ZHAEH
Diversity index Lake Season Interaction effect
F 9.081 0.150 5.035
Thit = =P
et AR P 0.006 0.702 0.034
F 1.821 0.054 0.724
ThReI 5 B e %
eSS B AR P 0.189 0.819 0.403
F 1.651 1.931 1.682
T) Bl B R e
2los EtiE P 0.210 0.176 0.206
F 7.392 2.961 4.006
T ob /\ i 2E e P
e UL AR P 0.012 0.097 0.056
F 0.340 0.070 1.090
Y Ab’_'/\ EE
PRETLAR B AR P 0.561 0.787 0.297
WX vs. ZETT F 3G THE T p
Lake vs. Season Condition Mean
e e P AR -0 vs. BKZE G - P i) 0.008 vs. 0.001 3.013 0.006
IjJFJt, EDEETE;)’Z NI = NI
FER-PGEH] vs. HZET9-TE 0.007 vs. 0.007 —0.160 0.874
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Appendix 4  Piscivorous fish and small omnivorous fish in Xiliang Lake

2 Species B PEFeeding habits

AL g i) et
& 1 95 Piscivorous fish I [ fi o
AR =G it
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N o b . DLERAE e IFHILY//NENis
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