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KT IBACTRIE , 3 MUHIIA B IR )
e AU AR A FR AR < AR R
T (B AN ), FE B AR 1l 2 Sy B (Ar-
istichthys nobilis). i (Hypophthalmichthys
molitrix). B i (Mylopharyngodon piceus). ¥
(Ctenopharyngodon idella) . #(Cyprinus carpio) .
il (Carassius auratus) . Wk j(Megalobrama
amblycephala)55 . HHT, ¥ 3A Fl X 57 58 % E A4E
1 T V5 52 e A R OE o A B 9 DL AR BT R
B, 3 1k 7 [ X #7 51 X (enclosure aquaculture area,
EA)F1E 3% [X (non-enclosure aquaculture area,
NEA)R & R AT S R AR R A, ik
P 1) BT L I 7 A% R BT 1 0 2 B 7 3 AT
SR, [ INE Ay £ 2 O 4 R A T R AR A Al
LR
L1 REEEAEEXIFERE

A T 80 i R T AT R R, AR
¥R 16.6~16.8 °C, AF-F-HJ [ i 5 127.8~136.5 mm,,
46 BT 30 T T 32 ) 30U4 ) B SR VT, e )
B B S T B R B ) S I NI = 1 I 7 A
W DUAHE , WK R A B0 AR E W B
W, B AR AR A RKIL . Je
)BT R A I Y K T T AR S35 310620 hm?
12 000 hm*Fi114 680 hm®, JZ /2 i#i~F- 447K £ 14.12 m,
PR KTR3.78 mo B E #F- 1K £213.99 m,
SRR ERA.15 mo T L A ORI ) 2
FIARY , VAIR(Zizania latifolia)FhEE R £, 4R
R HEAAE AT o TE TR IR . W11 32 (Trapa
incisa)FE NI/ 808 e RO, A 1~124
R, FEIKRT0%~90%, 1 7E #E i) A1 KBl
RN BT T 2, WIS Je %2 )
o =AW X ULKAE Y LA 3 (Vallisneria
natans)fE R 3= B FHTEIHE D s il DA A
F, 20t S04E MU SAT SRS &, F20114F,
il I 77 5 1T ARGS 315 042.7 hm
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Fig.1 Sampling sites in the Huayanghe Lake

A, SHAINGT AR R 2R ECR A~
W, S, NFAMRR TR RS, &M
FAR%L

R & 75 % 44t F= SIMPER 4 # JT
43¢ T 00 77 L DX LI 332 3 XA () 240 i 2 B K 205
PR 25 5%, X 35 58 DXOREIE 280 IX 4% B s a2 1Y)
25 Tl 22 FF 1 T8 H5OR B B R AT WL O 22 40 B
(Two-Way ANOVA), TEX A2 T 2 73 Hris 2 5=
I AR AR X MR R 2 5 R ENEL T,
i 3F SIMPER 43 A7 48 i 3 il 5 4 X 5 JE FR 4 IX £
FETEVR S F0 25 57 1) S

& £ REVE TS BRI SIMPER 43 BT 2% FHPAST#%
Wi TIHE, ERIES T H Vegant #E47 WK %=
T 250481, FOrigin 8.0 &,

2 4

2.1 LAY
Bl S i X LR E 1251 7432, RIE6H

35J@46Fh, LIEHIE H (Cypriniformes)ff IS £,
H31/p, 5 S 67.6%; EEE H (Clupeiformes)
28, 5 EEAY4.3%; 6512 H (Siluriformes)6Ff ,
AT 13.0%; 4 A H (Beloniformes) 17, &
BBA2.1%; %52 H (Perciformes)SFh, & B LAY
10.9%; &8 H (Synbranchiformes)1F, & L0/
2.1%(F 1), dEFH X ICREMIZ2 3432, RE
6 H40J&57FF, HH#JE H (Cypriniformes)4 17§,
b BB 72.0%; #EE H (Clupeiformes)2Ff, 5 &
BU3.5%; 5 H (Siluriformes)6Ff, K5 B A
10.5%; w4l fa H (Beloniformes) 1/, 7 B4 A0
1.8%; #iJ H (Perciformes)6Ff, 5 &5
10.5%; & H (Synbranchiformes) 1%, & S 4Ay
1.8%(F 1),

22 MBE

PE A DL BHE K F 1000 brifE, JEFRFHIX
T ZH i = L BB Ry 4 (Hemiculter leucisculus)
UG 085 (Coilia brachygnathus), S F A 78 W 4R
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Tab.1 The species composition of EA and NEA in
the Huayanghe Lake
H B FRIX EA  dEFREAKX NEA
order family Ja fif Ja i
genus species  genus _species
L FAE| R 1 1 1 1
Clupeiformes Clupeidae
AR 1 1 1 1
Salanidae
[LBIAE] i} 23 30 24 36
Cypriniformes Cyprinidae
it 1 1 5 5
Cobitidae
fifi 7 H 7} 2 4 2 5
Siluriformes Bagridae
G 1 2 1 1
Siluridae
e fi H A 1 1 1 1
Beloniformes Hemirhamphidae
iyt H f=E8) 1 2 1 3
Perciformes Serranidae
YA 1 1 2 2
Eleotridae
R Pt Rt 1 1 1 1
Gobiidae
Ee] 1 1 0 0
Ophiocephalidae
Al g A 1 1 1 1

Synbranchiformes Chaudhuriidae

i (Neosalanx tangkahkeid) L # LR Z ; SIEFF
B DX [R) ) 2, B R A A T IO 3 0 DX A R AR
A, EAIFEAEFR I X H A A 5 (R2).

2.3 HEE%E

SAEFRA XA EE, PR 35 5 X L 3 i
10 2 B B0 RN E 43 He 3 B B b, W R R
FE A A N 128 . 21.05% 08 20 3] 7FF |

=2

15.22%; 5990 2 i Pk 0 28 ) Fh A O T TR
B 43 H 22 58 K (65.21% vs. 64.66%); 1510
Ui Ik £ 28 BB BT REAIS (0 R A AR R
K (9Fhvs. 8FIN(FE3),

24 ZHEMIEH

ok AU 3R Ty 22 43 BT A BT 5 R RN 2R R
Xof A6 SH AT i) fl S REVE B RE ), R IR SR X Y
YR, 028 B R SR B TR
X (P<0.05)(&l2-a, 2-d, 2-f, $4); XA
AR T F75H X (P<0.05) (& 2-e, #4); Shannon-
Weinerd £ Fl Simpson#g £ 7 3k 77 5 X Fl 57254 [X
1) 24 A B2 (P>0.05)(K2-b, 2-c, #4),

25 ERGMESRTIERM

FE T IR A5 ] 35 5 X TR 57 5 X ) 44
B BRI Z VA 22 R SR, Ak
— R B 24 DX Bl 2R B VR 25 1 OGS )
fifr, 383 SIMPER 7 A1 45 Hi X ¥ v 2H 1 22 5 DUk
BREBTTHRE>90%) 0 A5, st 4
i KWV, 8 65 (Hemirhamphus kur-
umeus). W% . §F . AE4F(Hemibarbus maculatus) .
T 81 (Culter ilishaeformis). LR (Pseudobrama sim-
ony). 7 th (Pseudorasbora parva). ik [GHA(Cul-
ter dabryi). WALt (Abbottina rivularis). ¥ i
(Pseudobagrus fulvidraco) . R (Squalidus ar-
gentatus) . Y6 AL (P.nittidus) . R (Xenocyp-
ris argentea) . TE#F (Sarcocheilichthys sinensis). M
H| % &7 (Paracanthobrama guichenoti), SR FEHTE(S.
nigripinnis)(#5),

LR M FEXMIEFAR B XGR, ENEZEMEEZHEEY

Tab.2 Frequency of occurrence, relative abundance and importance value index for fishes collected in
EA and NEA of the Huayanghe Lake

Wy MK ZEP/% relative abundance  #ZF/% frequency of occurrence  FEEA{HIEAIVT  importance value index
species JE#HEX NEA WX EA  JERMEX NEA  FWX  EA 38X NEA FHEKX EA
AU C. brachygnathus 25.01 10.67 72.22 60.00 1 806.33 640.28
KIHEWARE N, tangkahkeii 5.55 9.41 27.78 35.00 154.12 329.32
W C. carpio 1.28 15.43 55.56 85.00 71.13 1311.82
il C auratus 8.62 17.33 88.89 85.00 766.35 1472.75
% H. leucisculus 22.66 6.77 100.00 50.00 2266.33 338.50
& H. molitrix 0.60 12.16 50.00 95.00 29.88 1155.48
i A. nobilis 0.21 10.38 2222 90.00 474 934.60
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Fig. 2 Mean value and standard deviation of density and diversity indices in EA and NEA among four seasons

(a) Richness index; (b) Shannon-Weiner index; (c) Simpson index; (d) density; (e) Pielou index; (f) Margalef index

3 Wi

ARk, AR AR RGN H iR,
R(ENTORSASZ St ~E R (PN |- N N R N
ARSI T, WA R A A C 2
T A R AL b A R TR OR RPN F AR IR %
TR A K SR AR . HAT, AR
A A R WA BT T8 e B Y T S
PEATAR 29 AC R A, i FEL I BEL IR 1 £ 28 A6 V3 1)
A S, B ST D 1 35 S 0 G £ 2 4 A3
= —miET(REY . wILY. BEEY RE

W) IDIRE TS, X £ 2 Z R 7= Al
AFIRY ], Bl 2R I 454 m] AL . B
—Ab gy kSt FEARHEE T, SRS X AR
e, FE5H X A Rh AN TR D Bl d6Rp, X T
bW R R SR G S TN RS IR o £ Y B R s |
WD T R RIARD , [RIET,  FREH XORIEE SR E X IR
TRPE A E 4> Lt A 21.05%FF (K £ 15.22%
Bl O F1 L B A — 7 B B DI W T 0 28 A A [R) i)
B Z A 9 28 0k, SO LR e 2R A
ST ICREAR, MR Fh B D .
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Tab.3 The ecological types of fish species in EA and
NEA of the Huayanghe Lake

FRHHIX EA JEFFEX  NEA

AR

W Eat%  EE ErH%

richness percentage richness percentage

ecological type

F5 AREMMNFEXMIEFBEXELERLEN
=5t

WIAE JEPE 30 65.21 37 64.66
lake resident

LR P 7 15.22 12 21.05
riverine species

VLI i P £ 2 9 19.57 8 14.29

river-lake migratory

x4 FENMFHEFNEGRFESHEMEMNEE T
Tab.4 The significance of cultural and seasonal factors on

fish communities

EZEdEiE1 Il ESg) ZLHAEH
index of diversity enclosure season interaction
cultural

LR FfH 9.947 2.786 1.229
Richness index

PfH 0.004** 0.058 0.316
Shannon-Weinerf& %  F{H 0.010 0.558 0.977
Shannon-Weiner index

PfH 0.923 0.647 0.416
SimpsonE %L FIH 0.663 0.203 1.319
Simpson index

Pl 0.422 0.894 0.287
I FId 12.067 0.951 1.223
density

PfH 0.002** 0.429 0.319
Yo te s FId 9.102 0.004 0.267
Pielou index

PfH 0.005** 1.000 0.848
RIS TEEL FId 4259 1.304 2219
Margalef index

PfH 0.048* 0.291 0.107

T * FR0.01<P<0.05, ** FRP<0.01
Notes: * stands for 0.01<P<0.05, ** stands for P<0.01

AN, TR 77 B8 Al AE — S AR B 1R T R
RUEE ZHEER S . SAEFRIAKAR L, IR
FRAH X401 2 10 ) b B8O A0 950 4 OB B 5 (KT
IR, Xalfg L P LGk : HoE,
Pl 190 1 e ok o0 £ 0 L L s D1 e 380 ] 9 0
R, AEF | 2 e P 02 LA B L T
PEAA IR ZREPEREART s LU, R0 A 2
ASIEL R BAL AR Al ik — A0 i At R
VEZFEPERY T RN dE R SR 2 L
HlHi P 22 2 KB R AN RS W, B A 7 BE AR BR
RIS, X PRI A 2 ikt e, FER I
7RG AL FIK MR B3 SR AR B A i
SORE TR AT B9 A 25, S5 B0 K T 22 Al
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Tab. 5 Species-specific contributions to
the differences of fish assemblages between EA and
NEA in the Huayanghe Lake %
Wi DTk FRTTIR AR
species contribution cumulative contribution

AT C. brachygnathus 16.49 16.49
% H. leucisculus 15.60 32.09
i C. carpio 7.40 39.49
KBIFIWIERE  N. tangkahkeii 728 46.77
il C. auratus 7.09 53.86
6 H. kurumeus 6.53 60.39
i H. molitrix 6.08 66.47
% A. nobilis 5.38 71.85
16t H. maculatus 2.55 74.40
FUMEGH  C. ilishaeformis 2.50 76.90
LUt P. simony 2.51 79.41
FHifh P parva 1.78 81.19
IEKAA  C.dabryi 1.66 82.85
eletn A rivularis 1.44 84.29
HHUML P, fulvidraco 1.16 85.45
R S argentatus 0.98 86.43
FEPEE M P, nittidus 0.80 87.23
HREE X argentea 0.80 88.03
Y8 S. sinensis 0.75 88.78
AR ey P. guichenoti 0.71 89.49
SRAESR S nigripinnis 0.67 90.16

AR R, MR REvEE— 20 TR it
Sb, FIARIBOR Y 2 T BE 2 AT i A 1B )
MR, H5EFREL AT, &R
P TR 2 R B AR SR 5 ) e R 3
JE R RO TR B 2, L R B DX 1 2 50 38 i
FETARSRAE X, X5 [ R R 5 51 R IR X
Wb LR R A AT — RE Y R R

N T HE— R 5 IR B DXOREE SR5E X )
ol ZH AN Z2 A 1R 22 53 R S B Bl . SIMPER 73 A7
WoR, EL AU RG24 DO SRR v
BEF 22 S TTHREOR o A R AL I T Rz T
IR B R UL R B AR LR, TIsE ., 6
Je 4 FEIRT 18 FEL 1) 57 51X 4R 249 16 57 G 1) B A B30
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The impacts of enclosure aquaculture on fish community in
the Huayanghe Lake

XIE Han, JIANG Zhongguan , XIA Zhijun, GUO Wanyun
(School of Resources and Environmental Engineering, Anhui University, Hefei 230601, China)

Abstract: A large number of natural lakes have experienced severe disturbances of the enclosure aquaculture for
fish farming purposes. Nevertheless, the impacts of the enclosure aquaculture on fish fauna are still largely un-
known. We hence evaluated the impacts of enclosure aquaculture on fish communities based on seasonal fishery
survey in enclosure (EA) and non-enclosure aquaculture area (NEA) in the Huayanghe Lake in 2016. A total of 46
(belonging to 6 orders, 12 families, 35 genera) and 57 fish species (belonging to 6 orders, 11families, 40 genera)
were collected in EA and NEA, with dominant Cyprinidae accounting for 65.22% and 63.16% of the total respect-
ively. The dominant species in NEA were Hemiculter leucisculu and Coilia brachygnathus while Hypophthalmich-
thys molitrix and Aristichthys nobilis were dominant in EA. The percentage of riverine species in EA declined from
21.05% to 15.22% compared with NEA. The Richness index, fish density and the Margalef’s diversity index were
significantly lower, whereas the Pielou’s diversity index were significantly higher in EA than in NEA. The fish
fauna differences between EA and NEA were determined by the abundance of Coilia brachygnathus, H. leuciscu-
lus, Cyprinus carpio, Neosalanx tangkahkeii, Carassius auratus, Hemirhamphus kurumeus, H. molitrix and A. no-
bilis.
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