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Tab. 1 Fish functional traits and categories

Fom e AR o ey TEROR
Type Traits categories Type Traits categories
Ak WEMWEF LR B Ak 3@6@1@2}]%

WASE JE {éoﬁét%ﬁ
L i ARtk
TR T
WEKZE REZE ik
t bR (WEid] B
HRE AR
&= WAL
ESit 18714 R OAS|
[5 fj 74 EIRR
iR b BEEIRE S
FaEtt
0 s 24 TEERIN
FasE tk
T i 24 REREL
FEPESR AL
ISINNS TEhk
458 VEES
PR
K
FmiTE
M (A 2R
B PUORRE Uk
e
AN
EEALEER
iERR TP
EIE Ve
LiEEs
AT

[F] i %, 5t #E17LSD(The least significant difference)
R w7y = A R B, ik HAES #Games-
Howell#4: . N H B #: % 677 Z 73 M1 (Permutatio-
nal multivariate analysis of variance, PERMANOVA)
AR B 8 £ 4E R 53 #T(Non-metric multidimensio-
nal scaling, NMDS) 73 #r AN [m] 38 [X. 81 2R3 ¥ 2H B 1)
ZE5 o S HMIYE B 43 Le 43 #7177 ¥ (Similarity per-
centage procedure, SIMPER) 73 #-18 [X 1 SR VK 25
K3 Bt e LA _EgEit 0 B i ] “vegan™ FD FE /7
FLLER 3.5. 1A S8 o

2 4R

21 AEIAX&EEMAEERRK
20195 FN20205 71 O 22 /K 38 Z 4 8 .2

18227)2, HiA148.8 kg, KJE T7H 12F 378445
(K 2)o Forp, DAMrS0HTWA X A B0 =, IR 35,
FLUCR E AR DX 33, i $H 38 15 X 325 DA Y
X A PP R D 25 R . AEARHTE TR, MR
PR (2345) FEARHI(2343) F i 4H 5 (2143)
YR T IUHE(15+3; P<0.05). %X Bk b
R E MR EE S, (RRH B
FEFt o X — AR R 22 ) B AR 5 ZE M S B
TR
22 FEIX&EFEMEYSE

DLSF- S0 55 0 8 =, 1 VU X BT 3R 4L
B[(585.7£617.9) ind./(net-d) |5 %, Fo IR AT
[X[(483.1+678.3) ind./(net-d)]« JmIHIFHHIX[(231.9+
125.2) ind./(net-d)], F AR X [(218.3+136.5) ind./
(net-d) [T AR (& 2a). 7E&WIIX H, e FHI T X R0 1
038 X 2 2 1 S A 5 v T RK R T ZE A 0 A
DX A0 3 AR 3 (X X 20204 5 7 1 5508w T 8K
7%, 201 94F A5 DL AH Je, (RS AN A AE B 35 M 7
(P>0.05). #5151 X A 5 Fr gk d R AR AP AE T 3
PEZ F7(P>0.05).

FEATE TV O A, AR X . MR 8astie
X 0 3 PRI X Rl B 4% ) E R MR RN T
Bt A IUHER2019FE H a2k HE, 23
BT . AR L, FARI[(3197.3+2735.1) @/
(net-d) I ELHI[(3223.6£1563.3) g/(net-d)]*F34 Fr
SRR E T W P E[(3155.6£1550.5) g/(net-d)]
H1H4 VY #E[(2830.6£1356.3) g/(net-d)], X AE20194EFK
MO X R S I EE R T E e
WX (P<0.05). 4EFE ], 20194 &3 X T 25 jr 3k £
R H 120204, FAAIHI20194 1 2 H E[(5190.8+
2189.2) g/(net-d)] i3 5 F-20204FE[(1203.6+526.2) g/
(net-d)], FHARHI DXAF FE 18] WA 3 M 22 7 (P>0.05)
23 FEEHXLEFH

DAAF T 25 2V i il et AR AN ROR I,
FEI X CLLL B8 [ 81 Cultrichthys erythropterus AL
fi& Toxabramis swinhonis M ¥ &5t Coilia brachyg-
nathus NARSEFE; E DUHEH X LU Carassius auratus
% Hemiculter leucisculus % Hypophthalmichthys
nobilisFiA KA Culter dabryi NHIARHEFI . ASIFH
T DX 18], M B0 X AR AR 5 AR S RO AL, 2
DAL 8 J A1 R A 5 R AL Sy A B4 el 2 AT X
GEEAR 08 SN R<l L N VYN S Rty
Flto A BT, R 20 X 0 SR 5 LLALAR |
SRR AL A5 /N TS 8 2R 3, 1 DO VT X A A
Pl X ) T IABIIX o RIS, (EA3 —$R A2, 7EAHT
R L A E R PRI X R S A DX R 2 Ak T8
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Tab. 2 List of fish species in historical and current records in different sub-lakes in Bao’an Lake

(RES Jii 4EL3H H Y3 M T A4 PR ExEY
Species Biandantang Xiaosihai Qiaodunhu Main Lake Current History
fit &l Engraulidae
1. J4 8% Coilia brachygnathus + + + + +
i F}Salangidae
2. TR £ Neosalanx oligodontis + + + + +

5} Cyprinidae
3.8 Cyprinus carpio
4.8 Carassius auratus auratus
5. ¥eft fa Abbottina rivularis
6.2 flifl Pseudorasbora parva
7. B A4E 7 Sarcocheilichthys nigripinnis
8.ALHWLS. sinensis
9.JE M Hemibarbus labeo
10.{£8% H. maculatus + +
11.4E68 Saurogobio dabryi +
12 5C8R 0 Squalidus nitens + +
13. 781488 S. sihuensis
14 ALk ) Paracanthobrama guichenoti
15. 5.4 Ctenopharyngodon idellus + +

+ o+ o+ o+ o+
+ o+ o+t

+ o+ o+ o+ o+ o+
+ o+ o+ o+ o+
o+ o+ o+ o+ o+
+ o+ o+ o+ o+

+

+
+

16.7%5 1 Mylopharyngodon piceus

17.8&Elopichthys bambusa

18.1# Ochetobius elongatus

19. 75 IR 8% Squaliobarbus curriculus + + +
20. 58 AfifiAcheilognathus barbatulus

21. X% Y\EEA. chankaensis

22. K#ESHA. macropterus

23 JUFIHHA. tonkinensis

24 ¥ RlltfiParacheilognathus imberbis

25.75 IKE5 8 Rhodeus fangi

26 A1 LR, lighti

27. T RIS R, ocellatus + + + +
28 I AEEE R sinensis

29 Al Toxabramis swinhonis + + + + +
30. J1 [R# Hemiculter bleckeri

31.45H. leucisculus + + + + +
32.9 4 Pseudolaubuca sinensis

33 MM Culter alburnus

343K KHEAC. dabryi

35. % A C. mongolicus

36.93k1HAC. oxycephalus

37. 4 8E 5 1 Cultrichthys erythropterus + +
38.M13kMfi Megalobrama amblycephala

39.%iM. skolkovii

40. = it M. terminalis

41 5 Parabramis pekinensis

+ o+ o+ o+ o+
+ o+ o+ o+ o+

+ o+ o+ o+ o+
e S T T T e e T S e S S S S S S R S S T S

42 feli Pseudobrama simoni + + + +
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47 %

gk2

UIES

Species

i 4E 3

Biandantang

H DY

Xiaosihai

M 08
Qiaodunhu

AT
Main Lake

AR
Current

ek
History

43 AR Xenocypris argentea

44 ERIAX. davidi

45 HMEHEEX. microlepis

46.1% Hypophthalmichthys molitrix

47 i Hypophthalmichthys nobilis
fifFtCobitidae

48 Ptk Misgurnus anguillicaudatus

49 K B e ik Paramisgurnus dabryanus

50. 4L Botia superciliaris
51. 1L Cobitis sinensis
2%} Bagridae
52 .35 Fif Pelteobagrus fulvidraco
53. TR AP, vachelli
54 KA FEP. eupogon
il FlSiluridae
5544 Silurus asotus
FH £l Oryziatidae
56.% ¢ Oryzias latipes
57. 1 4EF O, latipes sinensis
fii At Hemirhamphidae
58.18] N Hyporhamphus intermedius
48 £ F} Synbranchidae
59.ﬁ@§M0nopterus albus
3} £ F} Belontiidae
60.[7 B 3} i Macropodus chinensis
fi#F}Channidae
61. %84 Channa argus
fi5#lSerranidae
62t Siniperca chuatsi
63. KHRHKS. kneri
i8Rl Eleotridae
64. W) 11 Hypseleotris swinhonis
65.70J% 18 Odontobutis potamophila
66./NEE )t Micropercops swinhonis
5% f4 Fl Gobiidae

67.9% IRV J% £4 Rhinogobius cliffordpopei

68. T BRI LR, giurinus

694k [ fi 5 1% t6 Mugilogobius myxodermus

i i £l Anguillidae
70.4& i Anguilla japonica
H £l Mastacembelidae
718 Mastacembelus aculeatus
72 .9 gl Sinobdella sinensis
BitTotal

+
+

32

25

+
+

35

+
+

33

+
+

44

+ o+ o+ o+

+ o+ o+ o+

68

Vs A 280 AL B AR Y REEAAPCR™ . SREAR™, Xie 27

Note: Historical records of fish in Bao’an Lake are from Hu and Huang ", Liang and Liu®, Zhang[

34]

> [36) . 37,38
éj\j[ ]\ ng‘;[ ,38]

. 35 .[36 .
, Xie, et al” Li® i, et al

37,38]
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Biandantang Xiaosihai Qiaodunhu Main lake

BATHHEE S SRR
CPUE-density [ind./(net-d)]

BNARE S D E R
CPUE-biomass [g/(net-d)]

Fe i)

Biandantang Xiaosihai Qiaodunhu Main lake

i FELE H Pt

P2 DR iIAS [R) X A0 28 A il 15 5% ) =
Fig. 2 Catch per unit effort of fish
a &, b HE

a. density and b. biomass in sub-lakes of Bao’an Lake

WX 3508 FEEAR SRR, T7E H VUi X3 A
Pl FEARRIZET, (R E B AR AF NS
KA E XTI R0, 2GR A, )
Z AT, TR ZE ) DL A A A E AR R e 4
P, Horh R A 45 3R B 3R 2 R (R 3).
24 AEIAXZHEMEER

TEAWE I, i HIE X 3 Fh 2= & i
(16.83+5.14), H RN EARWIHNIX (15.33+4.52) FIHF
BB X (15.25+4.19), 1 VU X P22 Fh R &5 1E
A, AN T1.02.54; Ja 535 50 X RN 32 A 0 189 [X Fof
KEEEWEEST Y EBHIX(E 3a, P<0.05);
M XA FEFETEERMEEEEZRA
B3E(P>0.05). #E4R %1 X Shannond £ £ B

EiRh2RE & AR LRSS, B H I X (1.7620.44)
AR X (1.75+0.23) 5 25 i T 1 DO g9 [X
(1.29+0.35; P<0.05), MFE811 X (1.64+0.14) 1] 15 H:
Tl X T 2 . IR — AR LA A A Z
W, R 20 194E Rk 22 A120204F 5 25 14 U g [X
Shannon#g %% 2 1 T H8 38 A XN 3= 4 338 X
(Kl 3b; P<0.05). A~ [F]Z=5 FI4E B 7% [X Shannon
FRHB L E R AR L E(P>0.05). Margaleffis Hth [F
FESR R HY, B VUM X (1.83+0.44) & 2% T HoAd i
X (& 3c; P<0.05), 1 2= 5 FI4E FE X #-18] [X Margalef
BEU RS R 25 (P>0.05).  Simpson & H1E % i
(X [5] 5% B AR X 4508, DA A3 [X - 441 Simpson
FE55(0.75+0.04) B 5, FHoUCA i $H 3 [X.(0.72+0.15)
A B [X.(0.70+0.04), 75 LA B DY [X.(0.60+
0.17) KKl 3d). HA7E202059 5 2, ¥ DU X
Simpson#5 £ 3 I T 3= A 5700 DX R s 45 35 98 X
(P<0.05).
TEThRE 2 FEME 2 T, ThRE T & FEHR 2 (FRic) %
A ULt FEIEEIA (X (178.78+75.22) Bt i, FL vk N B8
X (166.50+62.76)F1 3= 4351751 X (164.29+56.23),
B DU [X (151.13+82.69) A AR (& 4a). Hr12019
SEFK 2R FHYE ] X RN 32 AR 957300 [X FRicta 202 % =
T 14 DA X (P<0.05), 20204F FK ZEAr 500 187 [X
BE T B U X (P=0.01). 111 [A]—#i X A AS[H
Z 1 AR FE A FRicHB B8 0 22 5 A 2.3 (P>0.05)
Thie ¥ &) & (FEve) J7 THI, ZE A1 X (0.600.06)>1F
BT X (0.54+0.09)> fi 5 35 151 [X (0.47+0.07)> 14 PU
B X (0.410.04), A1 X 2 3 5 T s LT
X 14 DU R X (& 4b, P<0.05); AR ZE5 FI4E
B X X FEvedis #2 i thAS 2.2 (P>0.05). Thfg
S FEFRHU(FDiv) 77 TH 2R 30 H R 380513 X (0.82+0.10)
A ARHAIEITX (0.79+0.09) 1 T 1 PUIHEI X (0.74+0.04)
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Tab.3 Top five dominant species of fish in sub-lakes of Bao’an Lake

WX 20195 2019%k 20205 2020Fk
Sub-lake Summer 2019 Autumn 2019 Summer 2020 Autumn 2020
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H 1Y < BN, FRf, 4 < G, %5, Hf,
Xinosihai W LLEEJREA. AL 6, 62 N . . AL KEENG ?ﬁﬁ&ﬁﬁ\ W

Hr s L JHMGE . S, fE. ARG, 416 SR AN, FEATGE . AE . K B
Qiaodunhy  ZLEEIRE. FIRAGT. 6. 4 ol U kg, 4T 8 51

T RN N R N JHAET . UG, % SNG40 68 TR L) i R, AR
Main lake A 6 LLHE A [INIPN 7 DU, 2768 i i

s DU B2 B AR B/ N EAT B S AR S HE 1 iy

Note: The order of the dominant fish species is based on the index of relative importance
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CONNECTIVITY LOSS IN LAKE ON FISH COMMUNITIES
——A CASE STUDY OF BAO’AN LAKE

QU Xiao', GAO Wen-Qi"?, LU Ying', LIU Han"?, XIONG Fang-Yuan"” and CHEN Yu-Shun"’

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences,
Wuhan 430072, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Hydrological connection plays an important role in maintaining biodiversity and ecosystem function. In or-
der to explain the effect of internal hydrological disconnection and response of fish communities, we selected a typical
hydrological disconnection lake in middle reaches of Yangtze River-Bao’an Lake as the study object. Field sampling
was conducted in Xiaosihai Lake (part of Bao’an Lake, complete disconnection), Biandantang Lake (part of Bao’an
Lake, semi-disconnection), Qiaodun Lake (part of Bao’an Lake, semi-disconnection) and the main lake in both summer
and autumn from 2019 to 2020. We compared and analyzed the differences of fish communities and functional di-
versity among those lakes using the multiple statistical methods. Result showed that the fish community structure in the
complete disconnection lake had been changed significantly, which species number (15+3) was significantly lower than
that in the semi- disconnection lake (2243) and the main lake (2343; P<0.05); abundance increased while the biomass
decreased; the species richness index, the Shannon index and the Simpson index were significantly lower; and functio-
nal richness index, functional dispersion index and functional evenness index were also significantly lower the other
lakes (P<0.05). However, the fish community structure in the semi-disconnection lake had no significant difference
with that in the main lake. The Permutational multivariate analysis of variance and non-metric multidimensional scal-
ing analysis also showed that the fish community in the complete disconnection lake significantly distinguished from
the semi-disconnection lakes and the main lake (P<0.05), while there was no significant difference between the fish
communities of semi-disconnection lakes and main lake was closer. Our study found that the internal hydrological dis-
connection in lake also has an important impact on the composition of fish communities, and restoring the free hydrolo-
gical connectivity within lake was crucial to ecological management and biodiversity conservation.

Key words: Hydrological disconnection; Fish community; Diversity; Ecological impact; Bao’an Lake
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