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S5 10 B L R A 2 00 L 9 B4R (A 2
MRk

1.1 =ZIigit

PO A5G SR A A [ E B
BB AT AR, BE5E AP R T8 B L, 49 7 TG 4% 4K
BRI SCHE T T RBUZ MG A 4575 A, A B
Jr ok FE AR 30 em ) R IRAEIE 77 1, (R 5
IR PETE TR, AN AR T AT A
Te  PRIUE T WA 2 7K P 3RS 5 e Ak, A 07 4
T 5E 1 mofy A B 1 B I

o S T R i D E o L NP R VA R TR

ol o5 0 VL PR 4 DX 8 S T T AP 29 2 ko Ak (1
KoK, K7 B AL R, WA 0.1 m/s,
FEIR G X AL BB 17 AW A5, 4 o 3 A il
4, Hi B 4 33.34 hm®,D 4] 53.34 hm®,C 4]
50.00 hm*, B 9 Bl #h A X (1# - 8#) K M B 4 B
(9#.10# 114#) .C(12# . 13# 14#) D (15# . 16#,
17#) =X (E 1), 40 B = i RIEAT H 8 4 2
MYty . B 2009 4 10 H 556 ) P4 57 % b
H & 2009 4 12 H B4 o, ok BUAE 5 2 5
FeRERE A, Horp  BERGRE N 1 950 ~2 850 &/
hm® , & R H R 6 ~ 11 g, B 15037 % o 2 850 ~
3750 B/hm’ R ER N2 ~3 g(F 1),

x1 MEAMEROEEHERTER

Tab.1 The specific stocking situation of fish in different regions inside and outside of fish pen

X 45 A#/m’ KM/ (g/m?®) biomass
region volumn 411 total i H. molitrix fili A. nobilis {55 ) ratio
B 416 875 157.12 32.38 124.74 1:4
D 667 000 112.44 37.48 74.96 1:2
C 625 313 79.96 31.98 47.98 1:1.5
X
# it
A
75
)
& HIPFREX
o Il &

E1 BHMENMRESIHE
B AN A X (1#~84) ; PN B X (9#.10#.11#) C [X (12# .13# .14#) D [X (15# 164 17#) ,

Fig.1 Sample sites in and outside of fish pen in Gehu Lake

1 to 8 belong to A region;9,10,11 belong to B region;12,13,14 belong to C region;15,16,17 belong to D region.
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2009 412 H—2010 &£ 11 A, H Ta HIE
RAERE D — o [R) I SR 8 5 1L 0 E B A A, E R
FEAL A S LRk AR 0 IR £ 10 L BIR 45K
BE 2 I3#9F U sl W) I i 0, W Bk e A 4% 19
P 3 Y [T 5, IR 370 78 7K (T) K (d) (i B
£ (SD) | % fif /A (DO) . pH 4%, [ i 5% £ i 7K

1 000 mL, 4 1] 55 5 0 2 AKAF & B3 AR (TN

TP) FIM- 283K a( Chl. a) e FE o B> € T AE b 2

FRECT L Bh O N R KR R A R

ST o B AR 2 B A AR R K TR

105 5 R4 B8, AR ) i R

1.3 HiEAbE
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%ﬁ(HUm%H%r-Z(ngmemwg

Margalef ¥ f 4= & B 5% (D) : D = (S -
1)/LaN

Pielou ¥ fh 35 5) 5%k (J) :J =H'/LnS

IR (Y)Y = (N/N)S,
KN, SRR RN SRR, S
SYIFEC L R M R, Y > 0.02 Sh AL
P

Jaccard fHMIMEFEEL:S, =c/(a+b -¢)
K, a — D XA RGN, b ol ) — X
9 W 0O, ¢ R 1 M X AL A W RO A

JIT A B8 1 % 1 SPSS17. 0 {4 ik 47 4b B

AN [F) 35t 5 TF0) A= 0y 88 3 R A ) it ) B BCR F B TR 3R
J5 2253 Bt (One-way ANOVA) , 3545 [H 7~ 15 £ f
W) R BT BUAF 5 1 % R R Pearson A 3¢ M 4y
Br, IEFIJH Canoco 4.5 B4 %] L 1 288 70 BF 555 A
T B P i AT M XF R 43 B ( canonical

correspondence analysis, CCA)
2 4

2.1 AWM ERIMELIER

T DX = B 8 B 1 A5 AR S L AR 2
A B 35 T BE ) A 2 R AT 0 A8 R K R 8
B E SRS, Z T H L LSD 234 3% W k4 [l A A

x2 MEMNS4RREERFHEHE

Tab.2 The annual average environmental parameters of 4 regions inside and outside of fish pen

SR bt

) A B c D
environment parameters

TN/(mg/L) 2.52+0.69 2.44 +0.69 2.57 +0.55 2.38 +0.64
TP/ (mg/L) 0.25+0.11 0.26 +0.12 0.22 +0.06 0.27 £0.12
NH,-N/(mg/L) 1.33 +0.69 1.26 +0.55 1.37 +0.81 1.21 £0.53
NO;-N/(mg/L) 1.50 £1.00 1.53 +0.84 1.54 £1.10 1.75+1.10
CODy;,/ (mg/L) 9.11 £2.06 9.16 £2.27 9.12+2.28 9.04 +2.13
T/C 17.78 £9.41 17.50 £9.34 17.26 £8.95 17.03 +8.80
DO/ (mg/L) 8.12+2.33 7.93 +2.88 7.96 +1.23 7.37+1.42
SD/m 0.20 +£0.06 0.19 +0.05 0.20 0. 06 0.19 £0.06
d/m 1.52£0.27 1.56 £0.20 1.51£0.22 1.57 £0.28

2.2 IR E R MR A

2009 4£ 12 H—2010 4 11 A 4 X IR 4E
SR 32 B RIRT 7 B 14 J8 (% 3) . Kb,
SRR B R RO 2, T 6 Bl 5 R R
18.8% . MIHBURK R , K% 5% 2 2 4E 1
B0 B, B R 5 R A0, B K
75.0% , 55 % 54 0% HURBLIS R DTS2 i I
T S5 96 1 1 BLR N 66. 7% K i A 5 I
N 75 [ R 1 401 B ARG, 42 B 3 A 0
10 J1 6 B, i LR AL A 8.3%

19 49 51 1 255 0 026 K08 50 49 22 B —
EHIEN RS, Hr, 2010 464 T 4 A 26 00 Fh 2K
Bl %, 27 B, R HE O 23 Bl LR R 20
Bl AR 17 B ML Jaccard 5 A
IFES 87 A KA B X .C XD I B % 41
PR FAT L 34 A 83, 3% . [ [E Y A 4 2
¥ H B A 5 I 5 5 0 R
W TR0 75 o 200 Vo B A0 5 T i L 0

BRI R AR v | T AR e R R I 9 R
1 FP B E R 3 ZR 3 1 B, W IR S 9 450 3 ) 7E 4
B EA LA,
2.3 EYMEEMEYNE

Do ] P A 1 288 4 34 A ) 9 2 R A ) 3 4 i)
7(38.4 £90.5) /L FI(1.194 +2.893) mg/L,
o T PN 0 4% IXC 18 4 35 A W) %8 R R AR ) i o R B
AHTE] (I 2) A DA 28 A W) %8 3 R0 A= ) 45 03 il o
(54.6 £118.7)4~/L #(1.702 £3.811) mg/L, ¥
BBl A4 257 £F 1) 4% B2 A A= ) 4 409 O (24..0 £ 50..6)
A/L F1(0.744 +1.596) mg/L, A X3k 54
A R R A W R T S 8 A ) 4% DX (B
CDRX),HAXS5BRX2ZRRE(P=0.045),%
Bl PN 19 4 28 2 0 %8 B2 R A ) 2 R/ INHE SR 2 C
[(30.9 +74.0) /L, (1.004 +2.393) mg/L] >D
[(21.8 £36.6) /L, (0.660 +1.103) mg/L] >B
[(19.2 £30.7)4~/L, (0.567 +0.856) mg/L], X
Bl N 2% X 22 [] 22 S AN S 3 o
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x3 NMENIMKALEESTTHRBRE CCA STHRBHFHMERSD
Tab.3 The cladocera texa inside and outside of fish pen of Gehu Lake in different seasons and the symbols used by CCA

R S %2 #E ES =
symbol cladocerans winter spring summer autumn
KRR
HREER
k1 % W 4 |2 %% Leptodora richardi ABC ABCD
il &
FikERE
c3 WK 5 (K #%& Diaphanosoma orghidani ACD ABCD
c4 WM 75 3% D. dubium ABCD ABCD ABC
cl LW 55 1K I% D. sarsi ACD ABCD ABCD
c2 B 5 K% D. excisum AC ABCD ABCD
&R
EB
H AR % Daphnia pulex AD AD
K3 D. galeata ABC
fl @0 7% D. cucullata ABCD AC
T 9=
il I R W L% Ceriodaphnia cornuta AB ABCD ABCD
15 MBIk C. cornigera AD
BREZER
REERE
b3 BB 7% Moina rectirostris ABCD AB ACD
b2 ST IE 7% M. brachiata ABCD ABD ABCD
bl TR IE 3% M. micrura B ABCD ABCD ABCD
b4 MRS AR EFD 1 Bl Moina sp. ABCD ABCD ABD
S BEHR
RBERE
al K% % £ 3% Bosmina longirostris ABCD ABCD ABCD ABCD
a2 WG 55 % 5L 3% B. fatalis ABCD AD ABCD ABCD
E&5ERE
nl 351 1k B A5 7% Bosminopsis deitersi A BCD
HEZER
RRE
el IR IR V% Ilyocryptus agilis BD ABC ABCD
HERZRRE
il B4 HL B 3% Macrothris rosea A ABCD
#FER
KERRE
gl ML K B 7% Levdigia leydigii AD AD A
REGER
d2 J5 B 4% 1% Alona quadrangularis AB AC A A
TR Y2 %5 7% A. diaphana AD
a3 R RBIE A. milleri ABCD ABCD
ds HIEJB% A. rectangula ABD AD ABD ABCD
ar SR A. quitata A Ac
d4 MIE 2R %% A. costata ABCD BCD A AD
THRE
11 ) 25 %5 3% Rhynchotalona falcata C ABCD
FREERE
ml Wy AR SR % 7% Disparalona rostrata ABCD ABCD ABCD
#IFERRE
h3 [R & 8% 1% 7% Chydorus sphaericus ABCD ABC A AC
hl URIE 3 7% C. ovalis ABCD B AB
it 25 17 7% C. latus AD C
n2 Y5 K% C. gibbus ACD ABC D

E:A B .C.D 73545 X [ 4 Ah 45 X 8

Notes: A,B,C,D respectively represented different regions.
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L 104

d 0 102
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43X region

E2 MEAMNMOIREHEYTENEYE
Fig.2 The average density and biomass inside and

outside of fish pen

WA A ARk E (B 3) , M WA 4
H Y% BE A i NS 1 JF 46 A B 15
A X C XA A 2 AR ) 5 B R0 AR ) i 1 ey U
H— B MAEEZER 8 J1(254.4 £266.8)
A/L F1(7.888 +8.582) mg/L, (182.0 £50.4)
A~/L F1(5.671 £1.566) mg/L, i B.D X4 1
W, B XUEME A BAE T A (47.2 £39.5)
A/L,(1.440 £1.209) mg/L f1 10 H (91.7 +
19.5)4/L,(2.426 +0.576) mg/L, D X H Bl 1E
8 H(126.7 +9.4)4/L,(3.883 £0.315) mg/L
10 H(59.0+6.1)4/L,(1.647 +0.043) mg/
L. 8 4 A X5 B D2 X449 % ALY i
SR B 255 (P <0.01), 9 F B.D XAW#
AW BRI C XA A S SR m T A X,
2.4 B

AR HEAERT3 LA LR O K

GG IR A IR P SO R RR N 16 S R S Al 1 Bl AR
P30 0.47.0.05.0.04 o AT HY FE
LHFA AR (R 4) , PR # 18RE =47 22 1
PR KBRS, M R

300r —A —B —C -—=D

[SS I ]
S W
(=]
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Ay (ML)
_ dczlsity
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0 el =1 11
PANENANIINGINRNS

O P Y Y V.U QWL JQ YW
CNUERA SR SR SR R SR B P S N R S 5
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A4 month
(a)

g: A —<+B —«C —=D
o 17
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éés
i s 4
=3
H 2
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o
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E3 MEAMATEREREENEEM
EMENEFEEL
Fig.3 Monthly average density and biomass of

cladocera inside and outside of fish pen

x4 TEEVERHMEAMBEMREABENES
Tab.4 The differences of both dominant species and the corresponding dominance

among different seasons inside and outside of fish pen of Gehu Lake

& 75 winter £ Z= spring H 7 summer FkZ= autumn

5 4 I N EEZ 5 N o 4 i N % 4 1%

outside inside outside inside outside inside outside inside
K &% 5% 0.26 0.23 0.16 0.21 0.45 0.57 0.45 0.61
TRIRR N % 0.04 0.02
BRI 8 i A 58 T 0.14 0.11 0.12 0.07 0.04 0.04
2 75k 0.06 0.04
R 75 1 3% 0.03 0.03 0.03
AT SR 0.03
T 9 % 7% 0.08 0.14
G TR 4% 1 1k 0.03
AT B R
BT 4 17 1% 0.09 0.10
L e 0.07 0.11 0.21 0.12
W) AR S SR A0 T 0.03
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I 20 ek Ry B RK 2R Y I A AR, BRI R R R R
TEBR & 2= LA SN YA B 3 o B 20 00 3 b 2 Bk B
Z E NS R 5 Rl A6 B, DL B4 B
A TR N 7 I S ST N AR N
MBI HIRE RN, MEAFEERALREYDEE
AR, A ST 22 8 AT 3 b IR B A R 2 A&
DIK#L R SWmEEME R RN E, F
ZPKB G EE B EEREM N T B
TEHT 3 2 LA LL AN, Bk 2= W R 7 2R 4 ek 7E )
Bl 1 ) B P 3 b o A ) 22795 9 B 1 o 04 A 35 b
P BCAR AR, , FOR AR 5B KN A TR, KB4 B
TEAEAR R 3 A B 1 S 0 i R Y R T I
FERA SRRV AT - R S el & 1 o == R il
ML EE R T RN o

EFERFIRAEMEEA LD ETH TR K
G S AR NS — U Fh Br 10 H46,7 H—9 H
HHAbA AWM E EEES (B 4) ., A XAEY
AW EEE N (28.1 £67.5) A4~/L, HAth 3 X 435y
C(17.5+42.3)4/L >D(14.4 +25.5)//L > B
(111 =21.7)A4/L, 6 HAY% B HI g L
FH A XA C XM S, A.C.D3 XKE%
B 8 YR B AR i KA, 43 3R (136.5 =+
139.6) 4~/L. (113.7 +41.7) /~/L . (88.2 =
12.5) 4~/L, i B X £ 10 H 5 3 H & KH
(60.8 +12.1) /L,

RMBEEY R AT H G B 2 -
T8 H9OHSHELHMWBEZEEES, HF
PIHE B C 1%(8.3 24.6) /L >A X (7.6 +
22.5)4/L>D [X(3.0+7.1)4/L>B [X (1.8 =
5.0) /L, &&ZHAEY R REBAL, A0 A 6y 5
fHR 0 4~/L, 4 XA 8 H ¥k 3| &4 i KA,
Sy (48.7 £53.6) /L, (10.3 =14.1) /L,
(54.3 +4.2)4~/L,(24.5 £5.4) /L., A X#1 C
RXAEIEER K, HZ M E S Z2HHENT
W R R -7 T B D X,

RN A Bl A A ) BN 4 I I i R
A EEMMNAMEESTHESHH. 4 -8
H B, A DX A% B 4 T I SR A X, AR
P (6.7 £17.1) /L 5 B X (1.5 +
2.3)4/L.D X (1.1 2. 1)/4/L # i 1B 2 ¢ 2
S (P=0.031,P=0.020),A X K{HH WIS
H(28.9 £38.3)4~/L. M [ P #RIE 8 @ oK & Fl
PR IR Bl i BE AN K 3R AL T — A B K P, C X

3 e T AL ) L FR A X 3 AP A A W
WG EY AL

160 —+A —=B —+C -aD
140 KHERER

L Bosmina longirostris

A=W EE (ML)
density

A4 month

(@)
60 —~+A =B —«C —=-&D
FARME

Ke eriodaphnia cornuta

RPN BE/AN/L)
density
s

A4 month
(b)
<A =B —«C —-D

”: B B R R

Moina sp.

Ay BEI(ANL)
density
S

4 MERNMMOSEXEEAEHENEENTEEN
Fig.4 Monthly average density of main dominant

species inside and outside of fish pen

2.5 ZHMRBSHR

DN I A NS P T i S RS i - K )
Shannon-Wiener #Fh Z ¥ M f8 5 (H'(8) 7 K
W AX(1.078) >B X (1.014) >C X (1.005)
>D [X (0.926), Margalef ¥ F & E 5% (D
O MRE C X (1.194) > A X (1.181) >B X
(1.162) >D X (1.109) , Pielou 4 Fl ¥4 5] B 5 %%
(J) KR C X (0.646) > A [X (0.627) > B
X(0.622) >DX (0.572) ,Shannon#§ %t [& D
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DXAh, Jofts 3 X AE B3 13k 3 42 4F o i R K,
A B .D3 X fEfFZ ik B e/ ME L, B K 3 &
A X H'E¥ 9 fe iy, D X e fif; Margalef £5 %, A
X.CXAEKTF R 24FERAME, 4T CK . FF
DX HZF AKX BKF B X T [ F7 HAl 3

[X ;Pielou f5 % A B .C D4 X fE 4 F= 4y 3k 3] &2 4F
BROREL, TR 1 o8 @4 i /MME, RS C IX
YT R EE D XM T R A Al = X (]
5).

161 =A
: ——B
14 A ——C
12+ AN - -=D
I
1.0 e N e
0.8 \Y
0.6 -
04 r
02 r
0
1 2 3 4 1 2 3 4 1 2 3 4
Z=17 season

5 MEAMMASIEAAETESFEEZINEL

L& 2. 4,3 5 ,4. .

Fig.5 Seasonal variation of diversity indices of 4 regions inside and outside of fish pen

1. winter,2. spring,3. summer,4. autumn.

2.6 HAXEFMHESHERTH CCA S

S X B3 A (CCA) AT LA i b S B+ 7
Tl 20 B L AR 2 B (E LA R R BT T i v 4
B AR FH o MR 3 A A 28 A X SF R M B A
GBI 2T BRI T CCA Jpfr, R 2 A
FEAH DL 1) 4y B 25 % o A8 £ AT CCA J3 Hr iy, il 1
X 7o 5 B A 3 58 K 1 AT DCA 23 B 45 2 1Y
AHE Y il AR R KA 5. 408 (KT 4) , KW
A LAREFE CCA B UG 55 R A5 0 dfs 70 A o Bl 1,
B 2 (9 %A (EL ST 5 O 0. 422 F100. 230, 1) b HE Y
Bl P 2R 5 TR R B B AR S R B ik 0. 911
0.769 , i B 3 1 1~ HE 3 il i 65 AR 4 b S B ik 77
B o £ 1) ) R TP R A 2 S PR B R T R A L SR
Fo WA AR R BUE Ky 14, 9% A
23.0% W) B — 36 85578 S BB 23 Ko il ok
41.8% M 64.6% (£ 5),

AR BT e 1) Ff 55 B8 55 D 5 19 CCA i 8]
(P 6) , WAL AR — € B Bl ol 0 1) 0 e, G
R E 14 7K A 285 B 85 XA A 28 A9 A 9 o A AT AN TR
PR M . o, K . CODy, \NO,-N . SD [
MR o AR ZHRIERR TR ER R M
SrIE I W R 3 N I 9% 5 /K iR NO, -N A SD

SEIEAR S B 1 v i | 00 R i M K R i
545 TP R IEM K, 5/KIE . CODy, NO,-N £ fi
TR o ARG BRI, RBIR i fh 5 R 2L
Vo RV ML V68 Jm R A ik 3 A A i S D R
AT, X BB Y 7R A2 BE ) L AR

=5 BNEEFEUAINHFHNEXRE
Tab.5 The correlation coefficients between
environmental factors and the first

two ordination axes

B i 1 fih 2
parameters spec ax1 spec ax2
TN/ (mg/L) -0.217 7 -0.075 6
TP/(mg/L) 0.180 5 -0.113 9
NH4-N/(mg/L) -0.060 8 0.182 4
NO,-N/(mg/L) -0.464 8 -0.202 1

CODy,,/(mg/L) -0.360 5 -0.391
T/C -0.789 4 -0.018 8
DO/ (mg/L) -0.170 8 0.019 7
SD/m -0.3307 0.310 1
d/m -0.373 3 -0.166 5
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1.0 N
% spring £ winter hldl
W24
d4
A
KR!
oA\ NH4-N
< a2 nl
c(l}CA4b s
SN alr2 1
[l B SR arb et
gk AN dl%mAfM“
i?ﬁ TP
NO3-N a3
CODMn
X summer X autumn
-1.0
-1.0 Hil axl 1.0

6 HAXNTSHEERTH CCAHFE
Fig.6 CCA ordination diagram between the cladocera

communities and environmental factors

3 3R

3.1 KRR AENRE

LAl T T, G B O 4 A U B
AR R AP S, 5 AR 2 NS0T R R I 7 R E
A AF BN . IR PR IR 2 el
IR FBR P B Sl AR v 1 /N AT DL R ik B g B
S8 PR 7 1) A B o KRBIR $99% (0.23 ~0.70 cm) Al
FR M SLE (0.20 ~0.45 cm ) X F/NTIFHE, H
B 19 538 1 m] 4 A ) kO G S ) AR, A
B, A 32 2 AR T K 8 A AR o 25K ) 98 U S T
I 2 A 2 0 S B AR 0 03 s B, O £ 28 9 il
BRI WA BN RBIGHEE ACD3 X
M f KAEST B 8 A i B XU BLAE 10 A,
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The influences of silver carp and bighead carp in bio-manipulation pen
on the community structure of cladocera in Lake Gehu

CHEN Lijing' , MEI Zhen', KONG Youjia®, LIU Qigen'"
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources( MOE-affiliated) ,
Shanghai Ocean University ,Shanghai 201306, China;
2. Fisheries Management Commission of Gehu Lake ,Changzhou 213161 ,China)

Abstract: As a dominant group of zooplankton in fresh water worldwide , Cladocera plays an important role
in the material circulation and energy flow of water ecosystem, and it is not only a consumer for small
animals and algae, but also food for zooplanktivorous fish. Many current studies have showed that non-
classical bio-manipulation, a way to prevent water bloom and improve water environment by controlling
fierce fish and stocking planktonivorous filter-feeding fish ( such as Hypophthalmichthys molitrix and
Aristichys mobilis) , can be effective. However, to some extent, phytoplankton and community structure of
cladocera may be varied with different stocking patterns, fish density and lake type. Lake Gehu,a total area
of 164 km® crossing Wujin and Yixing, is located in the south of Jiangsu province. In recent years, more
attention was paid to the researches about the influence of H. ypophthalmichthys molitrix and Aristichys
mobilis on lake ecosystems, of which the past domestic studies were mainly focused on aquatic plants,
physical and chemical factors, the control of eutrophication and phytoplankton ,however,no reports have been
made in the bio-manipulation fish pen of Lake Gehu about the influences of abiotic environmental factors
and filter-feeding fish on cladocera,and that is our work to fill in the blanks. Thus, from December 2009 to
November 2010, a large bio-manipulation fish pen with the stock of silver carp( H. molitrix) and bighead carp
(A. mobilis ) inside was built to control the cyanobacterial bloom in Lake Gehu, an investigation and
laboratory analysis was carried out to compare the variation of the cladoceran community structure between
region A outside of the fish pen and regions B,D,C with different ratios of fish(1:4,1:2,1:1.5) ,which
was combined to discuss the influences of bio-manipulation fish pen on cladocera and the effects on
improving eutrophic water. Through the identification,32 species of cladocera, belonging to 7 families, 14
genera were collected inside and outside of the fish pen where there were no differences between species, and
the annual average density and biomass of region A were both higher than any region inside of the fish pen,
having a significant difference (P < 0. 05) with region B, respectively. The main dominant species were
Bosmina longirostris ,Ceriodaphnia cornuta and Moina sp. . In August,the density of Moina sp. in region A
had significant differences from region B and D, while 3 regions inside of fish pen had no apparent
differences, et al. ,the results of which indicated that Moina sp. with a larger volume was easier to be preyed
by fish than the other two small species. Moreover,some characteristic parameters of water were investigated
to depict the correlation between cladoceran and environmental variables. CCA ( Canonical Correspondence
Analysis ) showed that water temperature , permanganate index (COD,,, ) , nitrate nitrogen ( NO,-N) and water
transparency ( SD ) were the main abiotic factors affecting the community structure of cladocera.

Key words: Hypophthalmichthys molitrix and Aristichys mobilis; cladocera; community structure; fish pen;
Lake Gehu
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