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The impacts of water level fluctuations between wet and dry seasons on taxonomic and
functional diversity of fish communities in the ecotone floodplain of Lake Caizi

WANG Chao, ZHOU Lizhi, DAI Bingguo, GU Chen & JIANG Zhongguan **
(School of Resources and Environmental Engineering, Anhui University, Hefei 230601, P.R.China)

Abstract: Water level fluctuations between wet and dry seasons, assisting by lateral connectivity, play a fundamental role in un-
derpinning the composition and distribution of fish fauna in floodplain lakes. The ecotone floodplains between the floodplain rivers
and lakes are generally considered as the key areas where witness the exchange of fish species and the variations of biodiversity.
However, the study of changes in taxonomic and functional diversity of fish communities in the ecotone floodplain in response to wa-
ter level fluctuations is limited. Here we address this issue by measuring temporal ( dry and wet seasons) and spatial (lotic and len-
tic habitat patches) changes in taxonomic and functional diversity of fish communities in the ecotone floodplain between the Yangtze
River and Lake Caizi. A total of 52 species belonging to 37 genera, 12 families and 6 orders were collected in our study. Among
them, there were significant differences in species number between wet and dry seasons, with 50 species and 42 species collected
respectively. On the other hand, there was no significant difference in the number of species between lentic and lotic habitat pat-

ches, with 47 species and 48 species collected respectively. In comparison with wet season, the species richness, weight, abun-
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dance and importance value percentage of riverine species decreased by 7.3% , 6.3% , 14.4% and 12.0% in dry season. In compar-
ison with lentic habitat patches, the species richness, weight, abundance and importance value percentage of riverine species in-
creased by 5.3% , 14.6% , 18.0% and 22.3%. The fish fauna differences between seasons (dry and wet) and habitat patches (len-
tic and lotic) were determined by the abundance of Pseudorasbora parva, Saurogobio dabryi, Hemiculter leucisculus, Cyprinus
carpio , Carassius auratus, Coilia brachygnathus, Pseudobrama simony, Culter ilishaeformis, Culter dabryi, Saurogobio gymnochei-
lus and Acheilognathus gracilis. Important value analysis showed that the dominant species of fish in lentic habitat patches and dry
season were similar, and the dominant species of fish in lotic habitat patches and wet season were similar as well. The dominant
species in wet season and lotic habitat patches were P. parva, S. dabryi, S. gymnocheilus and C. brachygnathus, while the domi-
nant species in dry season and lentic habitat patches were C. carpio, C. auratus, H. leucisculus and P. simoni. Two-way ANOVA a-
nalysis indicated that one taxonomic diversity indices ( Richness) and three functional diversity indices ( FRic, FDiv and FDis)
significantly differed between wet and dry seasons. Taxonomic richness, functional richness, functional divergence and functional
dispersion were significantly higher in wet season than in dry season. Meanwhile, the functional richness was significantly higher in
lentic than in lotic habitat patches. Functional diversity exhibited higher sensitivity than the traditional taxonomic diversity, since
three functional diversity indices showed significant variations between wet and dry seasons. Meanwhile, our study highlight impor-
tant functional recruitments of fish assemblages triggered by seasonal flood pulses.

Keywords: Wet and dry seasons; ecotone floodplain; fish; functional traits; taxonomic diversity; functional diversity
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Fig.1 Distribution of sampling sites in the ecotone floodplain between Lake Caizi and the Yangtze River
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Tab.1 List of the functional traits for fish species
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PR B 1 AN, &5 SRR 1.9% . BEKIHFIRS K P Rl s 5 .25, 20 SR AE B #1218 50 N 42 A, Horlr,
K HrAR At ( Neosalanx tangkahkeii) . [ 411 ( Opsariichthys bidens) | W1 4E 8% il ( Rhodeus sinensis ) . = {4 % fyf
( Rhodeus ocellatus) W fifj ( Rhinogobio typus) . FIKE ALk ( Cobitis macrostigma ) 70 ¥ i 4 ( Pseudobagrus eu-
pogon) KB ( Pseudobagrus crassilabris) \ JKHRHS ( Siniperca kneri ) {XTE ML /K 3] B 8H 5 i 4R £ ( Squalidus ar-
entatus) FBE( Hemirhamphus kurumeus ) (AERS K0t L. 67Kk 2 5 R K A B0V R BOS SRB 0 53 BSR4
B2 47 FIAS Fh (B2 1 ).

2.2 ERER
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Tab.2 The ecological types of fish species in the ecotone floodplain between Lake Caizi and the Yangtze River

B T H LI ] i fa 2 VLW 1 £ 2 AT S P £ 2
7K YR ECE L 4.7% 16.6% 78.7%
EHRAES 3.7% 21.3% 81.5%
B I 4.9% 11.1% 84.0%
L) A i 4.1% 7.7% 88.2%
K YIRECE 3 L 12.0% 16.0% 72.0%
ERHSL 10.1% 15.1% 74.8%
BAE T I 19.3% 21.3% 59.4%
HEE I 16.1% 28.8% 55.1%
FK A8 YR ECE 4 L 8.2% 17.0% 74.8%
HE AT 1.2% 7.2% 91.6%
REE I 5.2% 14.2% 80.6%
RS E S 1 2.1% 19.3% 78.6%
KA WIRECE L 13.5% 17.7% 68.8%
AT 15.8% 32.1% 52.1%
RACE s 23.2% 20.4% 56.4%
RS E S 1L 24.4% 22.7% 52.9%

2.3 B E R THF
SIMPER 73 #7 45 3 W 75, 2 i £ ( Pseudorasbora parva ) | W¢ fif] ( Saurogobio dabryi) . %a ( Hemiculter
leucisculus) M ( Cyprinus carpio) M ( Carassius auratus) JG A0S ( Coilia brachygnathus) AL ( Pseudobrama si-
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moni) AW 6] ( Culter ilishaeformis) | ik [C 8 ( Culter dabryi) | )5 W ] ( Saurogobio gymnocheilus ) F1JC /0 fif
(Acheilognathus gracilis ) J2 35 JSR K B AN K HH B ok A S FIRL K A B8 A0 STV 454 22 5 1 B2 A ( RIR
BTHKAE> 90% ) (% 3).
24 MBE(EEHE)

PR DL BAE KT 100 SAmi, 43 46 A 0 7m Aili K S0 A oK A 58 00 O 25 b 2 AE (0L, T B A 1Y
DR A0 g g S ARV 5 TGt K 3 R K AR B 04 O AR 0 288 [RTARE AR AL, o B A e 9 R b 2k Oy
FFEAA (P. parva) JEA(S. dabryi) SEIERET(S. gymnocheilus) FE ST ( C. brachygnathus) (3 4).

3 MM A KU AN K 30T AR K AR S R /K A 8 0 R A 45 4 2 5 ) TR
Tab.3 Species-specific contributions to the differences of fish assemblages

between seasons (dry and wet) and habitat patches(lentic and lotic)

WFh ik ] TURES/ % WOKAENE WOKAR STERER/%
F it Pseudorasbora parva 1.80 18.38 22.08 4.71 16.15 18.39
W fif] Saurogobio dabryi 1.65 12.76 20.32 4.33 10.50 14.61
% Hemiculter leucisculus 11.75 1.29 13.36 10.24 2.35 15.48
i Cyprinus carpio 16.43 3.35 8.98 12.52 7.45 11.09
) Carassius auratus 13.65 5.69 8.96 12.14 5.02 10.38
AT Coilia brachygnathus 2.75 8.19 5.84 3.00 8.20 5.68
(Ll Pseudobrama simoni 8.45 2.43 3.87 8.43 2.15 4.07
FAWEGA Culter ilishaeformis 5.50 3.05 3.42 5.38 3.05 3.65
LKA Culter dabryi 4.85 1.90 3.08 4.81 1.90 3.35
YEIE WM Saurogobio gymnocheilus 1.25 4.90 2.78 2.15 4.05 2.33
JCZiidG Acheilognathus gracilis 3.45 0.38 2.12 2.20 1.57 1.82

4 ST IR RURS A LR K AR 58 A 2K A B8 £ 038 ARX 22 o (B R 2K
Tab.4 Frequency of occurrence,relative abundance and importance value index for
fishes collected in wet and dry seasons as well as lentic and lotic habitat patches

of the ecotone floodplain between Lake Caizi and the Yangtze River

S i y il L] B3l LA R (o1 =4 I T
W /% RKE 0.900 0.901 0.800 0.500 0.250 0.500 0.600 0.350
ok 0.333 0.238 0.500 0.200 0.550 0.900 0.900 0.650

wkARE  0.850 0.750 0.700 0.450 0.150 0.400 0.650 0.333
wAkAsE  0.750 0.500 0.400 0.250 0.650 0.850 0.850 0.650

X ZBE P/% ik 0.070 0.074 0.123 0.088 0.018 0.017 0.013 0.028
k3 0.007 0.005 0.010 0.019 0.149 0.103 0.039 0.066
ok 0.059 0.138 0.112 0.093 0.052 0.047 0.021 0.025
WK 0.031 0.074 0.023 0.021 0.162 0.105 0.044 0.082
EEAH VI KK 633.4 672.8 987.9 444.1 47.29 86.71 78.82 91.14
L& 25.64 11.90 52.16 98.53 820.3 1087 358.1 431.9
HokAdEE 4453 967.4 677.8 418.5 78.03 94.73 60.64 83.86
WKAER 2256 62.45 65.51 79.08 1056 898.3 379.6 536.4
2.5 YIS ThEE SN

WHFE T 22081 B, P Fh ZRE AL Richness $5 80 K A MAT K I Z MAAE R E 225 (B 2). 54
AKHAFALE , BEK Y Richness 55 % 1 200 & (F=5.549,P<0.05) . Ah, TIBEZFEPENY 3 A48 % (FRic , FDiv
FlFDis) £ K WA R K B3 B3 22 5. 5 UKW L, MoK 330 FRic . FDiv F1 FDis ¥ 18 ZF AR (P<
0.05, [ 2b .d.f). [AIA}, #3850 F 19 FRic B2 5 2 55 ik B (F=6.731, P<0.05).
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Fig.2 Taxonomic and functional diversity indices of fish communities in lentic and lotic habitat patches

among wet and dry seasons ( Different superscript letters denote significant difference, P<0.05)
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Appendix [ List of fish species in seasons (dry and wet) and habitat patches (lentic and lotic)

in the ecotone floodplain between Lake Caizi and the Yangtze River

(UES

itk 393

kI

#Kk BT

WK

& B Clupeiformes

i2F} Engraulidae
%8 Coilia
1. JG&E Coilia brachygnathus

72 B Salmoniformes

Pl Salanidae
R )R Neosalanx
2. KIHAR i Neosalanx tangkahkeii

8 H Cypriniformes

#EF} Cyprinidae

o4 )E Opsariichthys

3. B4 Opsariichthys bidens

H & Mylopharyngodon

4. H 1t Mylopharyngodon piceus
WA & Ctenopharyngodon

5. it Ctenopharyngodon idellus
)& Xenocypris

6. 54 Xenocypris argentea

)& Hypophthalmichthys

7. fiffh Hypophthalmichthys molitrix
i & Aristichthys

8. fiifa Aristichthys nobilis

B J& Parabramis

9. fififf Parabramis pekinensis
#2607 |8 Rhodeus

10. WAl Rhodeus sinensis

11. FRBESE Rhodeus ocellatus

fifiJ& Acheilognathus

12. KiEldG Acheilognathus macropterus
13. JCfifi Acheilognathus gracilis
14, R Acheilognathus tonkinensis
%JB Hemiculter

15. %5 Hemiculter leucisculus

16. DL [C%: Hemiculter bleekeri

f0)® Culter

17. 3BMEEA Culter ilishaeformis

18. ZE 71 Culter mongolicus

19. $19R3LHA Culter oxycephaloides
20. 233k 1) Culter oxycephalus

21. KA Culter dabryi

22. £ HE ) A Cultrichthys erythropterus
)& Megalobrama

23. W3kt Megalobrama amblycephala
Ui J& Toxabramis

+

+ o+ o+ o+ o+ o+

+

+ 4+ o+ o+ o+ 4+




ZEffER 1

GBS Hlizk 391 ek HK A WK A B
24. Ui Toxabramis swanhonis + + + +
{Llfik J& Pseudobrama
25. Ll Pseudobrama simoni + + + +
%)@ Hemibarbus
26. £ Hemibarbus maculatus + + + +
AL 3fi i i . Paracanthobrama
27. IR Paracanthobrama guichenoti + + + +
2 144 & Pseudorasbora
28. Al Pseudorasbora parva + + + +

2 JF Sarcocheilichthys

29. FAAEEER Sarcocheilichthys nigripinnis
30. fefip Sarcocheilichthys sinensis

31. B Abbottina rivularis

R0 JE Squalidus

32. iR# Squalidus argentatus + +
Wy it J& Rhinogobil
33, Wyfiy Rhinogobio typus + + +

i JE Saurogobio
34. Wgfi] Saurogobio dabryi
35. BB Saurogobio gymnocheilus
#3JE Cyprinus
36. #ififl Cyprinus carpio + + + +
)@ Carassius
37. it Carassius auratus + + + +
(R} Cobitidae
AESHK)E Cobiris
38. KBEAELK Cobitis macrostigma + + +
PBkE Misgurnus
39. Jelfk Misgurnus anguillicaudatus + + + +
B85 B Siluriformes
fifi Bl Siluridae
)& Silurus
40. % Silurus asotus + + + +
2R} Bagridae
B E Pelteobagrus
41. BHifh Pseudobagrus fulvidraco +
42, KINFEFA Pseudobagrus eupogon
LS Pseudobagrus
43. MBI Pseudobagrus crassilabris + +
#i$t £ B Beloniformes
fi Al Hemirhamphidae
TR Hyporhamphus
44. i Hemirhamphus kurumeus + + +
&iF B Perciformes
figFl Serranidae
% J& Siniperca




e Hlizk 3 HEAK 3] KA KA B
45. i Siniperca chuatsi + + + +
46. KHRHE Siniperca kneri + +
KB EL Mastacembelidae

HIBk)E Mastacembelus

47. Jfifk Sinobdella sinensis + + + +
PEGE} Eleotridae

wH )R Hypseleotris

48. Y Hypseleotris swinhonis + + + ¥

VO YEGE & Odontobutis

49. VYEE Odontobutis obscura + + + +
B FEAR} Gobiidae

iR SR A0 )& Crenogobius

50. FRHMIR LA Crenogobius giurinus + + + +

51. WICHIER P Crenogobius cliffordpopei + + + +
8%} Ophiocephalidae

i J& Channa

52. 5 Ophiocephalus argus + + + +

At 42 50 47 48

+FIRRAER.



