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Abstract: Ark shell (Anadara broughtonii) is one of the most important and widely cultured commercial

bivalves in China. In order to avoid over cultivation, it is necessary to find a way to estimate the carrying
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capacity of given water area. The study on feeding physiology and filter feeding ability of ark shell may help
to understand the carrying capacity. In this study, we investigated the filter-feeding effect of ark shell on
Cylindrotheca fusiformis in dark condition, determined the filter-feeding ability, functional reactive type and
the filter-feeding effect of ark shell in the condition of the five algae concentrations (30 x 107 - 150 x
107 cells/L) and the temperature (10°C, 15°C, 20°C and 25°C) respectively, as well as constructed the Holling
disc equation. We also studied the effect of the interference among the ark shell individuals, and built the
equation of the associated response of the ark shell to the density of itself and the algae concentration at 20°C.
The one-way ANOVA and chi-square test was used to analyze the data with a significance level of P < 0.05.
The mean filter feeding rate of the juveniles significantly increased with the increasing algae concentration at
20°C (P < 0.05) (Fig. 1). Meanwhile, the filter feeding rate from 0 - 4 h in the day was much higher than

other hours in each concentration groups (Table 1). The pattern of function response was classified as

Holling-1I t d the fitted Holling di i N,z 0195No
olling-1I type, and the fitted Holling disc equation was Na =75 055530x

at 20°C (Fig. 3). The
attacking coefficient was 1.019 5 at the same time. Based on this disc equation, the maximum feeding amount
of each ark shell (shell length 30 - 35 mm) was 500 = 107 cells/L per day. The filter feeding rate (Fig. 2) and
the attacking coefficient (Table 2) tended to increase first and then declined in the range of 10 - 25°C and
reached peak level at 20°C, supporting that 20°C was the most optimum feeding temperature. Besides, a
strong intraspecific mutual interference was found in the filter-feeding activity of ark shell. Both of the
average filter-feeding quantities and the filter-feeding efficiency declined with the increasing ark shell density,
thus the power function equation for the density to C. fusiformis was E = 0.7308P 1% (Fig. 4). In addition,

0.7451P00684\,

the associated response equation N, = 1+0.0020Ns

was developed to connect the density of ark

shell and the concentration of C. fusiformis (Table 3). The results suggest that the ark shell possess a strong
potential filter-feeding capacity at 20°C, and there be existed an obvious characteristic of “negative density
effect” between the average filter-feeding quantities / the filter-feeding efficiency and the density of juveniles.
Key words: Anadara broughtonii; Cylindrotheca fusiformis; Filter-feeding effect; Temperature; Dark
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Fig. 1 The average filter-feeding rate of ark shell in different concentration of algae Cylindrotheca fusiformis

ARG FRERRAN R ERIR BE AL ¥ 2 5 e #, P < 0,05,

Different lowercase letters indicate significant difference for algae concentration, P < 0.05.

R 1 ANFEMEE I BURLIH X R BE P39 U8 A <107 cells/(L h ind)]

Table 1 The average filter-feeding rate of ark shell to Cylindrotheca fusiformis in different time intervals

AL A LV BE The concentration of algae No (<107 cells/L)

30 60 90 120 150
0~4h (8:00 ~12:00 /) 6.104 2 8.166 7 13.7813 19.3958 23.208 3
4 ~8h (12:00 ~ 16:00 H) 0.3281 3.734 4 1.760 4 1.3542 18750
8 ~ 12 h (16:00 ~ 20:00 H/) 0.4010 0.656 3 0.8229 1.9479 0.208 3
12 ~16 h (20:00 ~ ¥ H 0:00 ) 0.1180 0.234 4 17292 1.7396 1.0312
16 ~ 20 h (X H 0:00 ~ 4:00 I}) 0.069 5 0.2188 0.6250 0.2396 1.604 2
20 ~24h (¥xH 4:00 ~ 8:00 i) 0.2222 0.1354 0.9375 0.218 8 16354

TR I B A S0 I (] R B T BRI, IR A
B /ME (150 <107 cells/L Y& 520 75 12 ~
16 h B Be IR 5 /MED . BiJE 42 20 ~ 24 h W
SN B, SRR B UL 3508 I R AR 2 18
A7t

10 ~ 25°C P JELiH ) U1 24 h [ F- 398 Bridi R
ERSRILT S EFHE/NE T B AR (P <
0.05, W& 2). AR &4 198 B s 4 B I 3l
W5, 1H 90 =107 cells/L #1150 =10 cells/L ¥

L) N B R 15 ~ 25°Cl L& 7
5 (P>0.05). MFE®ET, kEafsh s
TR B A SR R RS I T B . M R
FESE NS — 2 PSS, b i £ 6 1 g e
WA R, RIVATAE B vk FE L) (90 <107 cells/L
~ 150 x 10" cells/L)JE £ K [ P I 115 4 1.75
=10’ cells/ (L hind), /NTACRIKEL ] (30 <
107 cells/L ~ 90 x 107 cells/L) 1.95 =10’ cells/
(L hdind) [,
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Fig. 2 The average filter-feeding rate of ark shell at different temperature and concentration of algae
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Different lowercase letters indicate significant difference for temperature. Different capital letters indicate significant difference for algae

concentration.
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76 10°CH /N, U NER 62.41%. kb3
B IH) T I T AH R R AR A
2.3 JEREHE BT IR R AR R e

WEEEH R E HTFRIEIESH MR AT
SRAE . T E RN, R ) )P R
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Table 2 The model of function response of filter-feeding by ark shell at different temperature

LA LN, The concentration of algae (107 cells/L)

B3 20°C X EAEREER A RME TR
Fig. 3 Fitting equation for the filter-feeding of ark shell on Cylindrotheca fusiformis at 20°C

2 IR T RLAH 8 frTh Ak S MU RY

180
3
= L
= 120 .
8 ;
=z
WE g |
@z %
99 0
~ g
B
& 60 |
5 1.0195N,
= = ——————— R'=0.9976
= I +0.002039N,
= 30
U 1 1 1 1 1
0 30 60 90 120 150 180 210 240

270

[pLase )

\ JEfE y
W P - N AEFR . N
e The IERE SR TR AR
W (C) - filter-feeding ~ Attacking ~ Experiment it R AR Chi-square  Correlation
concentration . - . Handle . -
Temperature quantities  coefficient time : Function response model test coefficient
of algae N 7 time 2 2
7 2 (<10 a T (d) x R
No (<10 Th (d)
cells/L)
cells/L)
30 19.708
_0.6380No
10 90 60.667 0.6380 1 0.0009 2 = T+0.000572 No 22.996 09716
150 105.750
30 26.583
_ 0.9157No
15 90 74.583 0.9157 1 0.0013 Na =1+0.001190No 1.355 0.9936
150 116.833
30 27.625
_0.9642No
25 90 75.792 0.964 2 1 0.0017 Na =170.001639N0 19.393 0.996 8
150 117.000

BULEE AL B R B B df = 17, 317005 = 27.587.

The degree of freedom under various temperature treatments was 17 (df = 17).

i EH S P Z ISR, BRI NI
E=0.7308P %%, Hrr, THUH B m AIER N
BQ 43k 1.068 F10.730 8. J5 R+ 5 K
B (4 =0.064 < x2000s)» WA 7 FER]

FA AR R B A RO I B B I SO
FEFIREBIR FEARIORE DL T, b (D8 R b
% B SRR IR DR AR A A B

FEAIG.
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B 07t
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Fig. 4 Relationship between the density of ark shell and its filter-feeding efficiency on Cylindrotheca fusiformis

3 ALY DUAR B A IR B A IR B A R
Table 3 The associated response equations between the density of ark shell and the concentration of

Cylindrotheca fusiformis

TR AT A IR il TRTAT IR 2% e
WIE The . WREE The The IEEAEHIR ROk HICHREL
concentration D:n::;t concentration of  filter-feeding Filter-feeding A IR AR Chi-square  Correlation
of algae P Y algae in the end quantities efficiency Associated response model test coefficient
No (>0’ o Ne (107 N E 2 R?
o ( (ind/J) ° el d
cells/L) cells/L) (10" cells/L)
30 1 2.458 +0.325 27.542 +0.325 0.918 +0.011
60 2 11.292 +0.947 48.708 £0.948 0.406 +0.008 0.0634
90 3 17.792 +1.231  72.208+1.231  0.267 +0.005 Na :% 28.753 0.994 9
120 4 31.375 £1.900 88.625 £1.900 0.185 +0.004 '
150 5 38.875 £2.599 111.125 +2.599 0.148 +0.004

BIREE TR 1A T df = 29, %0005 = 42.557.
The degree of freedom under each algae concentration was 29 (df = 29).
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31 BEHRMERET)

MEERIN, TESZIGTFUR ) 10 min Py, b
4 N—HARFEE HSRIRAS, M HTiX & JER X4k
Vi e g IR B VA R LA E
10 min &, SR AR A %) DL Tk
FERATIPIRFIGE &, JEAERE R IS I B,
ARG AL R = 2B R3S 2 SRR, s
TV E LA PP U)K SR AN IR . 7E 3.5 h 5 kit L
TREBHIEES . X S AE S (2006) X
i (Scapharca subcrenata) &€ ™ HiR %
IRFFLEs R—2. i EffesE (2008) WK
B, ¥45% (Sinonovacula constricta) A
VR S AL A JS, {5 min Py 3L iE K3
SURIRBEAR Y, JEERE AR BRI L, LA
[Fi) ot DL S ISt 47 S A 5 5 AR (1 365 Y g ) A7 A1 22
Jto

FE— € RN BEVE Y, DU fr e
SRS B RIE L, A SRR R EOCR, b
FVRFE LRGN, VIR R ARk B N
JE IR T % (Newell et al. 1989, +754%
2000, &4 2002, B 2013). ASLE
WEOE ) 24 h WS P, BRI &) DU e A 8 1) o
AJ 08 £ A AT 5 R FEE (R 1 It 3, AEIR A
RFPEERITFE W, X0l Ae S S0 pT R T
FR B M AR IE B AR (Schulte 1975, Lei
et al. 1996, &S 2007) 3%, PHutim
TEDRLAR 2 L &) DLIR 98 £ AT 5 JE— 2D At
o WPEAE M IE B DU AR RS B A2 Ak
MEEAER T2 —. EEEGHEA, RN
JE T R BE T S SN S R R (VLUK
2009, Pestana et al. 2009, #VESE 2013). AHf
FGERLN], 7610~ 25°CYE [N, RhaHLh DL
P YIUE BT HORAE 20°C ik B i S IR
B, ARG iR D v 52 R 5
25°C Ll AR K 1) T AR PR

LIS LW, LU 4y DU AT A 1) T
JEEHCRAE 0~ 4 h W BEN AR KAE, &

HTIX 55 S50 0 LU 4)) DUEAT 1) 24 h 2R kb 2
FHOG o R IR T T e e v ik
BT LA AR BRZ &) DIAE O ~ 4 h [R] () 8 £ %38
24 h PR3 B R 1) 3.73 5 LA L, i EAff e
25 (2008) [IBFFEHT, 4il%AE 0~ 4 h (8 &k
RELRR BT BT IE R 5 50l B, L
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