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Effect of tempreature, body weight, food density on filter feeding
rate and assimilation efficiency of Corbicula fluminea

XU Gang-chun' ,GU Ruo-bo' , WEN Hai-bo' ,HUA Dan',NIE Chuan®,SUN Lian-feng’
(1. Key Open Laboratory for Genetic Breeding of Aquatic Animals and Aquaculture Biology, Ministry of Agriculture,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China;
2. College of Fisheries, Nanjing Agriculture University, Wuxi 214081, China)

Abstract ; The effects of temperature, body weight and food density on filter feeding rate (IR) and assimilation
efficiency (AE) of Corbicula fluminea were studied under artificial conditions in laboratory. The effect of food
quality (POM/TPM ) on assimilation efficiency was measured additionally. The results showed that under
controlled ambient temperature( 10 —30 °C) , the relationship between filter feeding rate(IR) and dry weight
of soft tissue (W) can be represented by the allometric equation IR =aW” ,in which b ranged from 0.422 7 to
0.588 8 with a mean value of 0. 484 2. Meanwhile IR increased markedly with the temperature. Significant

correlation was only observed between temperature and AE in small size Corbicula fluminea
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[(0.076 4 £0.003 8)g], while no obvious effect on AE was found in temperature and body weight
respectively. With the increment of algae concentration, AE decreased while IR increased, which could be
described as the equation IR =65. 120 4 C**°(R> =0.900, P <0.05) and AE =55.286 5 C™*""*
(R*=0.925, P <0.05) respectively. In addition, AE increased markedly with increment of organic matter
content of food (POM/TPM), which could be described as the logarithmic equation AE =85.112 0 +23.337
5 InX (R*=0.958, P <0.05).
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LB AE 30 cm x 20 cm x 20 em KA FHAT  (FWR 24 h J5 , FEFMAMAR N8 A B.C =4 (3R
1), G 5 A FATHR 1 A2 O3 A (A BO IR R B 2 0 ) » IR B 10,15,20.25 Fi
30 CSABE, NS CHIRBAF S 1~2 C ARBERMLRIEEEIRE 2 d, K\ H R A T
FEHY I BB ( Scenedesmus quadricauda) o

PR 0.1 x10% 0.5 x10° 1 x 10°.5 x 10* |10 x 10" (cells/mL) 5 ~25 FE#6 BE ( F B S0 5E 40 g
ICBEG TR A ) , SEH KR A 20 °C, 2Bl E HMAE (SR 1),
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Tab.1 The biology characteristics of Corbicula fluminea mean + S, E.

SEIEH FEIK (em) THRE(s) THE(g) I 6 2
A 1.737 6 +0.028 5 0.076 4 +0.003 8 1.705 1 +0.069 8 0.0305+0.001 5
B 2.2382+0.048 1 0.1142 +0.009 6 3.468 9 +0.126 1 0.033 1 +0.003 0
C 3.1130x0.045 7 0.2540+0.025 4 7.101 5+0.451 7 0.036 5+0.004 0
E 2.3451+0.052 6 0.1254 +0.0105 3.6523+0.1426 0.0342+0.0030
F 2.3324+0.045 2 0.248 5 +0.009 7 3.6142+0.1352 0.0346 £0.002 5
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S=(W,_,-W, )/ W, ,N RS REEAS, t A Lmfs (e,

IR(IEEER) =FRxC, X+ C &Y POM ¥ E (mg/L ),

[FIML AR (AE) #R45 Conover'™ A B ARIE AE(% ) = (F-E)/(1 -E)/F, 2 F AEYFHH
Y& & (POM/TPM) ,E RZEE A YY) & & (POM/TPM) ,
1.2.3 £¥2ilE

2505 R R R W A9 721 (mm) |, 285 B SRR E T 65 CTHTZEEE,

Fi Sartorius-BS 224S IS K E(g) o

2 RS

160 p—o*—A

2.1 JREXEIE R R AE LR = .
. . < 140 | —s—3 — T
Ik 1 BTN, TESERR R BEVE &R ALAR T A B T o120fb_, .
5 A— C / \
VB R REIR B A = TR K, FAE 25 CH A ?Eo lgg [ g i \'
BAEARBETRS 0 O SURRESE L ol N ‘
BB T M. 1RSI R LR AR Al
jy . ) 20 |
. 0 1 1 ) 1 )
A 41:1R =207.063 0 -39.161 0 T +2.618 2 T° 1015 20 2 380
~0.048 6 T° wE/C
(F=46.67,df=3,16,R =0.897) B R R AR A S
B#H:IR=88.8269-14.392 0T +1.270 8 T? Fig. 1 Effects of temperature on filter feeding
—0.0258 T° rates of Corbicula fluminea

(F=38.32,df=3,16,R =0.878)
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Fig.2 Effects of temperature on assimilation
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KRFERE R0 ; 15 B A LR BE B B0 (P <0.05) , T4 B % L [R]4k 2= 19 32 Wi R 1 3
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R3 AMHEEESEENEIESRER
Tab.3 Regression between filter feeding rate and body weight of Corbicula fluminea
N A% [ mg/(ind - h) ]
() - a v
10 141.307 0.588 8 0.869
15 194.073 0.518 1 0.764
20 240.795 0.423 4 0.851
25 287.083 0.4227 0.922
30 263.97 0.467 9 0.780
F4 BEMCEXTREREMELEZWHNEFHFESN

Tab.4 ANOVA of filter feeding rate and assimilation efficiency of Corbicula fluminea with

body weight and water temperature

m B k.3 ss df MS F Sig.
wmEF 51 155.260 12 788. 815 132. 111 0.000
. {zfg 22 181.813 2 11 090. 906 114.571 0.000
iR 4356.162 45 96. 804
Bt 79 182.637
HE 69. 960 17.490 3.699 0.011
e 9.797 2 4.898 1.036 0.363
Eiftae B < (KE 44,878 8 5.610 1.186 0.328
PR 212.763 45 4.728
Bt 337.398

2.4

IR =65.120 4 C0'3260(R2 =0.900,P <0.05) F1 AE =55.286 5 C—0.1513(R2

2.5
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BT 57 A AE =85.112 0 +23.337 5 InX(R? =0.958,P <0.05) , &7 . X HEEHHE Y FRE S,
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Fig. 3 Relationship between algae density and Fig.4 Relationship between algae density and
filter feeding rate of Corbicula fluminea assimilation efficiency of Corbicula fluminea
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B T SE 6 I 5 X e B A R AR 1 5 W RS B 2, B X /NS B AL R A B # (P <0.05),
Beiras 2 BF 5% % 3, Ostrea edulis $lH7E 14 °C i FI4LZRBH BAK T 20 °C {6 26 C At By [RFLHK 5 20 C
HIRHIE ; 36 45 FERT ST MIFL R DLt &k UL RIE R SR R IEAIG, XRBRWAAELNEE KhE
TR, HR X R A B 0, R Pt — 2P 5T IE L,

Hawkins %" 157 & B8 U 2610 IR AL R R 5 &9 A ML (POM) M & 84 56, T B 5 & W Fe s 1k
T IE T s [ Ko I R R SER P ENY S EA T XL HK AE =85. 112 0 +23.337 5 InX, 7
N & R AE0.082 5 ~0.480 0 FHRENHT, BIEMIK . ASLIEER S FRE WHFLE N 8RR L
TR P & S SRR AL

NEMREERL SRR EYNFER X, MIRA [F AR5 R F 2 AR, HEH
H:AE =55.286 5 C™*"'? Jesperson Fl Olsen'" A X FhBL S 2 W N AL R 5 R R R ¥y 2 B 4146 F 0l
KITHLRE I &, MR E IR 4T, &7 ISR N AT LIS B 58 53 B9 TH AL , BEAE VR BE 38 n , ] b
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