38 A 2 )
2014 4£2 A

Ko R

JOURNAL OF FISHERIES OF CHINA

Vol.38, No.2
Feb. , 2014

X E %S 1000 -0615(2014)02 - 0200 - 08

DOI:10.3724/SP. J. 1231.2014. 48884

GRSt IE K R GEREME = A E £ KB

WA, XK, REER, xER

(B R K77 5 A i = e, ARl K 7 i o B U5 R T | R T i S e %, B 201306)

WE. 201244 126 H—2012 F 12 A 12 HARAASHAFENETFRETRATHENZ A
W, R R AR Z ARGl e e r AR AR EHENR AN AN Y
o LR EHERRLAR - HNIT,EEEN LS B/m’ ZAMEREEENEKE 44
KF, B h e a0 R/m’) KRB E = AMNERFAE0.8 R/m’), v % E = A
WL R0 R/m’ ) @ B E = ANEREARAE(.2 R/m’), SR E 7, BFEZ AN
¥ 3 3 B K AL 48 AR (TP PO, -P \NH;-N NO,-N ft NO,-N) ¥j B F R TR x &, F5Z=
fL R SRR NH,-N L 2 F A E(COD) 5 EE=ZAMNHRANELLEZ R4,
HUETAMEFRAEERTHAIAME A IREFRTEAMF o NE, LR &
HEEXTHCENREER TEHRANE XV A2 BB RN ET R ERANEES Z A
METERAEXK R, EREFEHFENTREADENEAREERTY BEEEARER
FHUE LD ERTREFERAME, FHANENES - ANBEEREMXAX R, 28
REFEERENAY EAARAIBRFEARE, K. PEEZANERARE=ZANE
GREEHEEBTTEREZANBRARE, KEFERAAETEREE REKA TR MAHE K
EUNRKR,BEGTF BXEZANBRALE, HFREA, RERFERRZANE TR
BREREMENARR, AR EHELBE REZEMREE AR R LN AK  REFAK
REHEEDNENERE, RALEARRE AN FEERRAEKE, Nk EAR, EHM
G HREEREKERTAEL R EEBEFABET ZANBRERARTEN 1.0
A/m’,

XEERE: Z AL & 8F; RIR; KR BIHEEY; £K

RESES: S 964 MERFR SRS A

=AW ( Hyriopsis cumingii) J2& 3% [E H 77 &%
FERYIRK T B, B E AT - B F
WetE Wy — FRFH I - BOR 3R /Y 77 G = A
TE 1 R FE KU TR KA B 8 TR A = A LI
TR SRR, " EAT R R IR P SRR AR
O GBI R K B BRAT T AR R R ARk
PRI, 35K — i B BB A A4 1l R K AR A2 S B R
SCREMR KR e HE B K B B A K B B B B O G AR
2, BB il e R TR ) = A A e o B A ) R
26t 2Z B o

%5 B #5:2013-09-02 &[] B #§:2013-12-08

AR, A 2050 R W], R 77 45 20X
FRFE K AR K T B A W A ok 6 A A g
AIBIEFE 2 ], f TR 77 2R 40 WA 80 el RK 5t 42
A0 I R TR O A I A s R R
B, B IR 1T 0 R 08 R 1R I Y 2K OIS 2 HE i
KK 5 B S AR e A TR 1 SR A K R . b, 4
o 4 B 9% 6 ( Hypophthalmichthys molitrix ) Fl
i (Aristichthys nobilis ) 8 % %F = #f Wi A= & #1557
B 7K 5% W A R B S 3 LA K Yan 25 R OE 58
B IR 7 8 5 D0 Ak = A WL 10 77 58 S 36 275 ) #

BETUE « 2~ g3 tE ATl CROlE) B 10 (200903028 ) 5[5 5 A SR B4 3 4 551 H (31202015)

BIE1EE X H M, E-mail ; qgliu@ shou. edu. cn

http : / www. scxuebao. cn



204 Ko

¥ 38 %

W VR R A X AT A AR 3 K BT O A R T = AR L Y
A

b I T AN AR S AR AR T A 7 T i 32
TR, I 2 DB P I 2 R P £ 2 N S S
9 F2 B PR, B 4 v R b s SR VR 10 2 5
FUHE X T3040 1 MR R A U 5 7l 8 1A i 19 1
BERGLDL M SR s SRR A HE R
ST sk AT B g R W TSR = R WL Y
e v A B LU 1) B R R kvl R IR ok 1Y LL A B
BTk AR IF T BT BoR, K2 B R BRI
Ja L BRI IR, B E R 2B R
JE /N 4 R e B, = A WL R A B b
MR 7 BRI LA A AR R (e  fl E
( Microcystis aeruginosa) ) W50 &, 1R a3 [ U
M ( Scenedesmus quadricanda) | /) 44 &, #F
A2 E = A WL i A

ERE USRI, U8 02K AR R [
JEZAE TR X KA T i B 2R Y S R AR AE — i 1 2
S, DU B2 148 QBRI 1 S 10 G B B, H 24 I
REEHRE —E G, R ET V%, 7
O TR/ S B EUE S, B A A —
JE B WI3E G, I8 4 0 55 T2 A A [A) AR W] BEKE 5 3
FRIE KR SRR IR S 0 22 53 o SR T, fR IR
FRWETE A O I d5c A 037 % B R BIF 5 0 L 4
JH o AT BT A I R TR R S 0, 7E i
TR F% L) [ 3 /Y AT $2 8 (3:7) , 5 = A WL ik A TR
TR 7% 85 8 X 77 B K A K JBT 98 AF 20 L5 v B i 1Y
AR B JEITF 5T, B 1E0E— 20 O = A WL 57
SRR R R LR TR

U R A

1.1 gt

SCE T 2012 4F 4 H 26 H—2012 42 12 H 12
H 7E TG 44 JUIL T # S WL 1L 390 55 ik 3t 3 47
16 4 DA R 6 667 m? SF-H/K I 1.63 m )
P A VI T SR I £ LG — S 317,
WK 1.5 B/m . Hidh 31 R IR = AL
U, =R LI 3 5 B ) g I 0 0.8 L/
m’ (A) g R IE 1.0 H/m’ (B) il 2 B it 3
1.2 H/m’ (C) s e4h, 1 HURIR I = MUk 8 55
S £t 3 (D) o I 4 = A LB SR 1 A
LA VLA A % . S R B 1 B
ERIRANi R $=F-INIIF B e S

1.2 HENXELRERSHFHIE

Seas A, B T b A Az 3 B K Ak
febr, FZ A B8k (TP) 36 M #k (PO,-P) |
THAS A (NO,-N) (& A (NH,-N) (i &5 A (NO,-
N) A2 # & (COD) DL s W E . H b R i
W 2 5 A7 D 5 A1, HE A% 4% TK AR 48 A 1 i 2
oy B ORI B K W 0 23 7 0 ) O FE SR
SERL, KAEHT S L SRoK 4, 40 R 45 0.5 m Fl
1.0 mzK R4 45 B IR 5 KA

T IE AR ) A ot SR B A0 A AR A0 I T A 285
AL 55047 ) " KEER S LOSROK #%, 43 B R A5
0.5 m F1 1.0 m KFEAIR G KFE T L, & 85 &
FEFFL 24 h PIREIG  Weds 2 50 mL HEAT IR, B
KRR E S H R [12 - 14] 0 4 MR FR
AR A Y R AR A 6P R B LN S 30
~ 50 /> 4 i 5 A A 0 IR B, SR AR OF MM, IR
FEE oy 1 e e e

Ay F S B R W A = A L IR
(WW) 5K (SL) (5858 (SW) o I I, o i 52
AV 0T AU 2 T K 43, R CF I R
CREBREN 1 g) , AR A R RO &2 52 1 T 52 58 O 1
#) 0.1 mm) . SZHG LR A X iE JEATRE T8, AT
ENIALTE

K Excel 2007 #F 47 %0 32 4 B, 5% F SPSS
19,0 B0 = A WL 0 AS [) Y % 5 B 3t 9% v ek A7
TG et e TE AHXFAE R A KAk A R A S
B AT RN R O 20T .

2 R

2.1 BF=AEhEKROYZME
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Tab.1 The average value of water quality parameters during the experiment( mean + SD ) and
the results of multi-comparison(«a=0.05)
L W I 245 pond no.
parameters A C D
TP/ (mg/L) 0.031 +0.025° 0.014 +0.008° 0.042 +0.018" 0.077 +0.028*
PO}~ /(mg/L) 0.028 £0.015"° 0.014 £0.020° 0.033 £0.019"° 0.069 £0.017°
NO,-N/(mg/L) 0.29 £0.14° 0.18 £0.09°¢ 0.34+0.10° 0.56 £0.15°
NH;-N/(mg/L) 0.28 £0.11° 0.24 £0.09°¢ 0.38£0.17° 0.52 £0.23°
NO;-N/(mg/L) 0.98 +0.22° 0.29 +0.16° 1.01 £0.58" 1.60 +0.51°
COD/(mg/L) 13.16 £3.51° 13.87 £3.49° 12.96 +3.08" 8.62+2.07°
%W BF /em sechii depth 38.1+2.3" 39.1=+1.2° 38.8+1.7" 22.5+2.7°

T [ — AT Bl v A A R 7 B on B 2 AR TR A B R . T

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

same as below
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Fig.1 Density(a)and biomass(b)of phytoplankton of different ponds( mean + SD) and

the results of multi-comparison( a =0.05)
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Fig.2 Temporal variation of the density of phytoplankton(a)and temporal variation of

the biomass of phytoplankton(b)
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Fig.3

Density composition of different phytoplankton(a)and biomass composition of

different phytoplankton(b)among different ponds
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Tab.2 The relative growth rate of survival rate wet weight,shell length and shell width of mussels in

ponds during the experiment( mean + SD) and the results of multi-comparison(a=0.05)

EY W% % %5 pond no.
parameters A B C
WEAEVE %/ % RGS 89.06° 84.43" 75.23°
3 A X K %/ (% /d) RGWW 0.309 £0.081° 0.263 £0.052° 0.226 £0.027°
SRR AR K R/ (% /d) RGSL 0.071 +£0.015* 0.054 +0.026" 0.033 +0.010¢
g 5E ST AR K %/ (% /d) RGSW 0.121 £0.046° 0.095 £0.059° 0.073 £0.018°
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The impact of polyculture of freshwater mussel on water quality,
plankton community and mussel growth performance in
ponds of silver carp and bighead carp

HU Menghong, WU Zhen, ZHOU Zuogiang, LIU Qigen”
(Key Laboratory of Aquatic Genetic Resources and Utilization ,Ministry of Agriculture ,
College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract; A pond-based experiment was conducted from 26 April to 12 December 2012 ,in order to evaluate
the effects of polyculture of freshwater mussel Hyriopsis cumingii in the ponds of silver carp
Hypophthalmichthys molitrix and bighead carp Aristichthys nobilis ,on water quality , plankton community and
mussel growth performance. During the experiment period, four mussel densities were set up: fish
monoculture pond (0/m’ ), low density mussel polyculture pond (0. 8/m’ ), medium density mussel
polyculture pond (1. 0/m’) and high-density mussel polyculture pond (1.2/m’). The results revealed that
water quality parameters ( TP, PO,-P, NH,-N, NO,-N and NO,-N) of the ponds with mussels were
significantly lower than the fish monoculture ponds. All water quality parameters of medium density mussel
polyculture ponds were significantly lower than those of the other three ponds, except that its chemical
oxygen demand ( COD ) and NH,-N showed no significant difference with that of low density mussel
polyculture ponds. The plankton densities in fish monoculture ponds were significantly higher than those of
mussel polyculture pond. In mussel polyculture ponds,negative correlation was found between phytoplankton
density and mussel culture density. Phytoplankton biomass of fish monoculture pond was significantly lower
than that of mussel polyculture pond, while significantly lower than that of the low density museel
polyculture pond. Phytoplankton biomass positively correlated with mussel density. The biomass of green
algae and bare algae significantly increased in the polyculture mussel pond. the mussel survival rates were
significantly higher in low density and medium density mussel polyculture ponds than that of high-density
polyculture pond,but the values of mussel wet weight, shell length and shell width were the highest in the
low density mussel polyculture pond. This study indicated that polyculture with freshwater mussel can
effectively improve the water quality, control excess growth of harmful algae, accelerate the growth of
chlorella and euglenophyta,increase the biomass of plankton,and improve survival and growth performance
of the mussels. Finally, this study demonstrated that the optimal culture density of freshwater mussel in the
ponds of silver and bighead carps was 1.0/m’.

Key words: Hyriopsis cumingii; Hypophthalmichthys molitrix; Aristichthys nobilis; polyculture; water
quality ; phytoplankton; growth
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