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F(182 £22) g, FH K K (126. 31 5. 70)
mm, 5555k (30.55 £1.96) mm , HEFI6H A 1
I e i, G 55 5P 34 1A T 200 g, IR 20
cm , S-SR BT 300 g, FIIRK 27 em,

2008 44 H 23 HF| 2008 49 J] 21 H&ES
eV R BT SR HE A T 500, S I PR 1 A —
ANTEFRR 0.64 hm?* (b3, FET B A A 42 41
YRR AL B, S5 16 AL 200 m® (40 m x
5m), 5 2.5 m,JIRHERE ], 5 IR K o sc#k .
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Tab.1 Stocking and management models used in the enclosure experiment

fife/ X HEZH Qb
silver carp/ control group treated group
bighead carp 0:0 100: 0 50: 50 30: 70 0:100
15 11 18 2 10
="
FEI e 5 1o . . " "
enclosure no.
7 17 1 3 5

1.3 IS EREIESH

SEIG FHK B E B SR il % . Sestmn = J8 A
IKEERE IR TS 58 b 35 v, 32 e S Ak S RS
o IR, B AN K, KRR AE 2 m A2
4o 2008 4F 4 F 10 HZ#E R 1 Frig ity el
SRS, 4 7 23 HGR AT bR e i e i, A
AR 30 A, A4S 3% F G o, )
A4S K 1A 40 ~50 cm,
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x2 ZRPEHERNEEE, NEERERK TREEANERE(FHE REE)
Tab.2 The relative growth rate of wet weight,shell length and shell width and

survival rate of mussels in enclosures during the experiment mean + SD
fifs/ £ X s XAEKR/ (% /d SR AR R/ (% /d FeseR R R/ (% /d .
' %/ 85 I mi?l‘ﬁllétki (%/d) mk*ﬂ]iki (%/d) mﬂ*ﬁ'liki (%/d) FER%
silver carp/ relative growth rate relative growth rate relative growth rate .
. enclosure no. . X . . . survival rate
bighead carp in wet weight in shell length in shell width
7 0.282 +£0.099 0.056 £0. 029 0.090 £0. 034 100. 00
y 12 0.226 £0.132 0.049 £0. 024 0.064 £0. 042 100. 00
0/0
15 0.293 0. 080 0.055 £0. 021 0.089 £0. 042 190. 00
-4 average 0.267 £0.036 0.053 £0. 004 0.081 £0.015 96.67
6 0.189 0. 068 0.031 £0.017 0.068 £0. 032 93.33
11 0.236 £0.051 0.043 £0.011 0.077 £0.018 90. 00
100/0
17 0.232 £0.075 0.041 £0. 020 0.063 £0.030 93.33
S-1) average 0.219 0. 026 0.038 £0. 006 0.070 £0. 007 92.22
4 0.248 0. 058 0.053 £0.018 0.081 £0.022 76.67
y 9 0.335+0.073 0.063 £0. 021 0.111 £0.027 93.33
70/30
16 0.196 0. 062 0.037 £0.015 0.069 £0.028 90. 00
-4 average 0.260 +£0.070 0.051 £0.013 0.087 £0. 021 86.67
1 0.235 +0. 064 0.049 £0.015 0.094 £0. 055 83.33
S0/5 8 0.307 £0.074 0.066 £0.016 0.099 £0. 029 90. 00
50/50
18 0.247 0. 065 0.050 £0.019 0.078 £0.032 96.67
-4 average 0.263 +£0.038 0.055 £0.010 0.090 £0.011 90. 00
2 0.232 +£0.131 0.050 £0. 026 0.073 £0. 049 96.67
y 3 0.252 +£0.082 0.052 £0. 024 0.082 £0.029 73.33
30/70
14 0.252 +£0. 068 0.052 £0.016 0.099 £0.033 90. 00
-4 average 0.245 +£0.012 0.051 £0. 001 0.085 £0.013 86.67
5 0.259 0. 069 0.053 £0.018 0.083 £0.028 93.33
y 10 0.289 +0. 135 0.051 £0.019 0.087 £0.036 90. 00
0/100
13 0.320 0. 156 0.066 £0. 025 0.107 £0. 049 100. 00
-4 average 0.289 0. 030 0.056 £0. 008 0.092 £0.013 94. 44
ik SERRISE TR A K RS TR 2 A 055
Y —~ Y r a
B, 25 R LB, SR ] 0/100 1y IR , B 1y S5 o030}
i 2% 3% Ph > &= L 3 ;
Felk UMK RIS IDER S =5 0% oI et weight
¥ © 0.20 - Iz !
$7(0.056 £0.008) % /d . (0.092 +0.013) % /d FI %8075 =7 K shell width
; _ HE
(0.289 +0.030) % /d ; J83% HA5] 100/0 1 Bl f , itk wg 010
5 N N Eg 0.05
TR Fe SR DA S K R Y o), =
0/0 100/0 70/30 50/50 30/70 0/100
| 0. 038 = 0. 006 )% /d 0. 070 =
43 9 R ( )%/d. ( BEEHG]  two—carp ratio
0.007)%/d #1(0.219 +0.026) % /d, AbFR4
YR ] A 10070 75 4k 5] 70/30 . 50/50 . 0/100 E1 ARRFLEFIERHREE . FKITEN
N O < ZRPh =0.
(BR30/70 Z5h) 4 T 5 5% 98 T 2 1 K% TR RR S MR (@ =0.05)
[N Fig.1 The results of multi-comparison of
AW T (B 1) o BEE Dy £ TR & P

the relative growth rate of wet weight,shell

Y, A [RIR SR L] 76 56 Stk E AR X AR R B T8 o
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FERR G i, 100/0 21 5 F LT 0/0 41,50/ bighead carp (a =0.05)
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2.2 RULFIERR

3 HIH T Sg RAS [R) TR 5% He i T LR
IKAGAHEPRIFEI(E, TN 5 2.8 ~3.1 mg/L,NO,-
N 4 0. 036 ~0. 044 mg/L,NO,-N 4 0.20 ~0.23
mg/L,NH,-N 34 0.79 ~0.99 mg/L, TP 34 0. 043 ~
0.055 mg/L,PO,-P >} 0. 021 ~0. 027 mg/L,COD
Jy8.06 ~9.58 mg/L., A H HIFEIRG T PO, -P
1 TP wp el 9 A2 ALY Bl 39% ~53% o NH,-N

FETCHLA 0 L9 A2 46 h 75. 38% ~ 78. 32% , i
NO,-N F1 NO,-N 7£ J& #l & H It i 7 7
18.20% ~20.99% ,3.35% ~ 3. 63% , LHL A 5 TN
H LR 34.93% ~40. 77% ., AS[R)IR 7 LAl iy Rl
B[] — KA A AR R AN EAE I R 22 501 . A8,
RS L] 30770 [, COD TN TP % T L Ath [l
B, HL IR A o

x4 KBHERERTLGIERNKEFIER(THE £ REE) RESERRER (0 =0.05)

Tab.4 The mean value of water quality parameters in enclosures during the

experiment ( mean + SD ) and the results of multi-comparison(a =0. 05)

SR SR 35 L) silver carp/bighead carp
parameters 0/0 100/0 70/30 50/50 30/70 0/100
TP 0.054 £0.024*  0.055+0.025*  0.054 £0.020°  0.044 +0.021*°  0.043 £0.020°  0.052 +0.024%°
COD 9.14 +£2.47® 9.53 £3.49° 9.58 +3.42° 8.58 £3.11% 8.06 £3.07° 8.52 £2.53%
NH;-N 0.80 +0.57¢ 0.99 +0. 74% 0.93 +0.69% 0.87 +0.55" 0.84 +0.43% 0.79 +0. 38°
NO,-N 0.037 £0.032%  0.044 +£0.044*  0.041 £0.031*  0.039 £0.021*  0.036 £0.021*  0.038 0. 031*
NO,-N 0.22 +0.16" 0.23 +0.16* 0.23 £0.17* 0.21 £0.17* 0.20 £0.17* 0.22 +0.17*
™™ 3.0£1.1% 3.1+1.2% 3.1%1.2° 2.8£1.0° 3.0£1.1% 3.0£1.1%
PO,-P 0.021 £0.010°  0.023 £0.012°  0.027 £0.018*  0.022 £0.012°>  0.023 £0.011°>  0.024 +0.016®

T Al —AT R0 o & AR R PR SRR B E 22 5, AR P RN BEE R

Notes; The same letters in each line mean no significant difference( P >0.05) ,the different letters mean significant difference( P <0.05).

FAR R Ty 2250 Hr 8 IR SR il 070 10070 K
70/30 [EIRR ) TP ¥ 5.2 25 F 30/70 (P <0.05) ;1%
FEEH 10070 K 70/30 [ B ) COD ¥ &g 2 & F
30/70(P <0.05) ; 1 32 H 5] 100/0 [ B 9 NH,-N
W85 F 0/0 F10/100( P <0.01) , 5 2 25 F 50/
50 F130/70 FEFE (P <0.05) , 1 70/30 5 535 5
T 0/0 F10/100 [ (P <0.05) 5 &7 Ho A7) [l
i) NO,-N Fil NO,-N #7522 % (P >0.05) ;
YRFR FL ] 70730 F1 10070 1 TN &3 = F 50/50
(P <0.05) ;TRF= ] 70730 [EIG 1 PO,-P I 25 5
F0/0.100/0 .50/50 K 30/70 FEfE(P <0.05),

3 Wik

3.1 AW EEE 75 Lb I 3¢ = f WS AL & R A0
EKEFMm

=S TR R A TR SR LU 0/0 BT
R, M 96.67% ; Hk K 0/100,50/50,100/0,
IR L 30/70 F1 70/30 B E HEL, YR
86.67% o SR J5 253 M W], £ TR 5% LU 91 4 [ e
HI BTG R I TR 25 5 o XU AN [R] BB TR 7% e
BIRHR K2 BRI 1) BTG ZE 5 e AN 2 2, IR, FE TR
AT 5 fL I YR 3 X6 e 14 5 i B ] B B 1 32 7% R

AR R AE A AR T

SRHR T4 DRI R B, B SRR, B
TRA K SR e RN T8 S AN I R AR AR 2
) AE DG S 2, BT AAS R 53 fiff T3 o FE 4 Fn o
BB A K IEARRPEAL I R BRI AE KA DL T
ARG AR A R, BESIR % HL ik 0/
100 /) Bl R IR 3 L oe B B e A K B, OO
TR FE 143 51 0/0,50/50,70/30 K% 30/70 1]
B L TR TR LU A5 10070 (1% [l PR A b 28 0 O 2247
Mrat TR0 e K AR A K RAETR R ) 100/
O F1 [T v S 254 TR SR L9 R 0/0,50./50 Fi1 0/
100 ) [HIFE (P <0.05), Bpab B2 F A 100/0
PIFAE AR PR (Fe 1) BN TF X IRE1(0/0 41) ,
XU I = A LA 7K A TR 5 — A B AN 2 %
B AR o A A v i TR R B L BB (1 3
I R e e AR AR KR B
TR, BUAR 30/70 48R KIS PRI T R,
ERTT 22 MR A B Y 22 5. BFoE 4%
BRSO ARG SRR R R G e A
RIBE 6 LS BRI S W AR R e i i
B8 ) R R /NI, P REAFAE — B B W) 5%
o AW RIS BRI R (070 41) M L, R
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TR FREEFEG (10070 41) 4K B3 T R, F FL6E Eb
91 18 120 57 D /L R B L 5] 0 385 I B A R T e Y AR
K, Xt ilE—A R I BE R ] REA AL L
MWEERAYERE /NI ERNES RS
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A

TR MYE I BB SRR A LT
FIRA A P A B . 5 A S T =
AL A L B Sz 6 A b, AR S 6 P 4% LB TP
HSEHI{E (0. 043 ~ 0. 055 mg/L) Rk, i PO,-P
P-4 2 (0. 021 ~0. 027 mg/L) MAHZEAZ,
3 H. PO,-P 1 &5 1 5 A8 B 25T A 42 1y die A
HEHKI G —3, TN 5 5(2.8~3.1 mg/
L) 28l F HAth = 1 00 0 5% 58 K (& TN & &
(2.5 ~3.5 mg/L) " ah, AR B HLAR
20 i NH,-N 5542 (75.38% ~ 78.32% ) % 5, Ht
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(3.35% ~3.63% ) A%, thi B K A Ak A= Ak 1
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55 199 1) 45 F o 7 o i 92
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ARSI R TR SR e AF] 30/70 [ B BB B KT
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(P <0.05) , A0 ZET 100/0( P <0.05) U}
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BRI TR 265 13 | S 1) 7 0 4 R it S 5 1 2 PR R
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TRIRLLBI N 30770 iy 3ef e Az A< R K I B3 1) fie
HoKF-o B PSR EFATIN A 30/70 4k B4 75
PR PR R e S SCRERS e dEERY A &, I
HIEREMGH ™ i 34 T 2P (EL. 78 30/70 [
BT A BESH REASELL I8 RPN e i A,
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Effect of silver carp ( Hypophthalmichthys molitrix ) and bighead carp
( Aristichthys nobilis ) on growth and culturing water quality for
pearl mussel ( Hyriopsis cumingii )

CUI Zhi-hui' , ZHOU Xiao-yu', ZHANG Gen-fang”, HU Zhong-jun',
LIU Qi-gen'* , YAN Ling-lan', LI Jia-le'
(1. Key Laboratory of Aquatic Genetic Resources and Utilization ,Ministry of Agriculture
Shanghai Ocean University ,Shanghai 201306 , China ;
2. Jinhua Vocational Technological College, Jinhua 321007 ,China)

Abstract ; To examine the effect of different two-carp ratios between silver carp Hypophthalmichthys molitrix
and bighead carp Aristichthys nobilis cocultured in the mussel pond on growth of freshwater pearl mussel
Hyriopsis cumingii and water quality, an enclosure experiment was carried out in Tangxi of Zhejiang
Province from April 23 to September 21 ,2008. Two-carp ratio was set at six levels;0/0 ( control group),
100/0,70/30,50/50,30/70 and 0/100. Shell length, shell width and wet weight of pearl mussels were
measured at the beginning and the end of the experiment, respectively; and the water quality parameters
including NO,-N, NO,-N, NH,-N, TN, TP, PO,-P, COD were determined twice a month during the
experiment. The results showed that the relative growth rate of mussel shell length in level 100/0 ( silver carp
vs. bighead carp ratio) were significantly lower than that of levels 0/0,50/50 and 0/100( P <0.05) ,and no
significant differences were found among survival rate, growth rate of shell width and wet weight of mussels
at various polyculturing two-carp ratio levels ( P >0. 05). Besides, enclosures at level of 30/70 had better
water quality in which TP was significantly lower than 100/0( P <0.05) ,COD was significantly lower than
100/0 and 70/30 (P < 0. 05), NH,-N was significantly lower than 100/0 ( P < 0. 05) and PO,-P was
significantly lower than 70/30( P <0.05). So the ratio of 30/70 of silver carp vs. the bighead carp was the
best polyculture ratio for mussel culture in terms of the growth and water quality parameters.
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