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Effects of water temperature, shell length and the concentration of
algae on the ingestion rate of Ruditapes philippinarum
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ABSTRACT The ingestion rates of Ruditapes philippinarum fed with Isochrysis galbana
3011 under simulated conditions were studied. Moreover, investigation of the relationship be-
tween feed ingestion and temperature (12 “C,20 °C and 24 °C), shell length and algae concen-
tration was carried out, and some mathematic models about the factors were set up. It was
found that the ingestion rate was positively correlated with the algae concentration, and the in-
gestion rate of Ruditapes philip pinarum correlated with them by the allometric equations. The
impact of temperature, shell length and algae concentration on ingestion rate could be described
by the following model: IR=21. 2LnT+20. 06LnL+7. 10LnC—97. 95, and analysis of covari-
ance showed that the coefficient of correlation of the model was significant (P<C0. 01).
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FEREIWAF Ruditapes philippinarum RREBEFBEMNBELFEN KT —, " EL0G TREILREE, &I
TILEXR,FRERFNEYERTETERWEA FERBAYESE, MARTRMNER BT K, REAS
EHEIFEAR, SEFHFERERIAAE/N TR RRE. RERELE. KPLZBLRBIZEX Y
ABRAEREG AR TNEAFRAVMKPRB(RBERS 1992;5K4k40% 2002; EHES 1999:% 4%
2006) . BHUCEX NRBFRMAM S EBEHTHR, AN AFREABNARBAEMEE, kB RFERF
B, A EE KRR KT, A AR T RERBEMAS SR, URENEXFRIVO KPR ELE.

B & & (Ingestion rate) i X A B EHNEBERERA DB ER, 2R S N 84 3R
—WEEIEIR. EHERE WA ER A E TR0, 400 24 7 Ak BB B 3B M R/
FREMRES. BT T EANSREFEER, UR N ESF YR AL 2SR R B RN, BExT
Fl—NEBEROWES R OTREEEN. ENRRAFEBENELATEEEMNGEEER KN,

EEREFZATEREBRFEKEOARME(EERE  2006; RENE  2002;4%40%  2005; 5
JURRE 2003;E KE 20000, BMERWHAGRBRELE T E, KM% Q05 FRMKETE
MBERRWEWET THRAITE, E B2 (2000b) 318 B X 8 & RN W TSR, 2% (2002) X}
HEMEBERVEMNBREROB AT T ZRAITHE  HIFR % £ H 7 88 % 435 B 2w B R8 in DUE
R, MAXUFERERTFILZREE, SEMRARBRE TRMARERNKELGESBTFHEERNELER,
HESTEHEFEREER, A FEHASENRRRBRUEERE, VERXFRHAERRES L.
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1.1.20.0+0. 4 F1 24.0+0.6 C 3 A BRKEB FTHTIMFME (KA 16 CHIFXELXFREFER EFME
BT, SHHFFEEBFMEANIR 4 A, HFZRKHIH 25651,30+1.40+£2 M 504-3 mm, WEF,KEFE
BB R K /NRR B B, YR $6X20.97X30,$10X45 Fl $14 X45 cm 4 MMBHIFRE. S48
EMERAATEBEANARENEETCRA, 2 RIKE AN 0.5X10°.1X10°,2X10° F 4 X 10° cells/ml; &
AMEREUHETH S AMIFTAR I ASBA, UK TFEREBEMAERKNER, SMERHEMEAR/DREER
BB A~51, BBEMMER AFEFNFEEERFELRAGTIR TG WEHXBERE. ZRHEK
EREBFRANNERER,FHEEREWA DG, ERALEFH. LRPFEUFOBREHBIFOEE
YERLR 3. WELB P, EEM 4h BULRAKHE, SH554E 24 h, LRFN KNSR KETHEER, HEL
AT KEANHRE, LRPESFERELEN 70~120 ml/min,
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F a W E (pg/L),C T BB G E a WE (pe/L),V IEBRRE(L/D),» AF OFERERFHNE.
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Fig. 2 The curves of the relationship between
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temperatures and ingestion rates of Ruditapes

philppinarum at different shell lengths



% 43 WX ERERFREESHRE RRAEMKENXR 81

R1 BREMEMREEUNUSHTERSHSBNRRER

Table 1 The relationship between feed concentrations and ingestion rates of Ruditapes philippinarum at different temperatures

BRECC) FK (cm) EB A2 B ¥ Parameters W25 R Test result
Temp Shell length Fit equation a b P R?
2.5 cm IR=2, 442 4CO-0787 2.44+0. 06 0.07=£0. 05 0.01 0.566
i 3.0 cm IR=2, 748 3C—0.0302 2.7540, 01 —0.03%0.01 0.01 0. 841
4.0 cm IR=8, 283 2C- 1247 8. 2840, 21 0.1240. 05 0.01 0,749
5.0 cm IR=11.182 5C-7217 11.1840. 85 0.7240.14 <0.01 0. 946
2. 5¢m IR=0, 505 1C3-2891 0.50-0. 62 3.2941.15 <0. 05 0.937
20 3.0 cm IR=3. 375 9CL.727 2 3.38+1. 95 1.73+0.56 <0. 05 0. 939
4.0 cm IR=5. 054 6CH-514 6 5.0542.22 1.5140.43 0.01 0.945
5.0 cm IR=6, 707 5C1-4833 8.71%4. 24 1.4820.62 <0.05 0. 885
2.5 cm IR=s6. 376 6C1-107 3 6.3843. 14 1.1140.52 <0.01 0. 760
24 3.0 cm IR=8, 360 7C-2712 8.3643. 18 1.2740.39 <0. 01 0. 881
4.0 cm IR=15. 243 3C5-9418 15. 2446, 94 0. 8940, 50 <0, 05 0. 678
5.0 cm IR=19. 130 4Co-#51 ¢ 19.13+8.57 0.85+0.50 <0, 05 0. 657
20 12°C
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B3 ARBETHRERBEKERCHDEHE
Fig. 3 The fitting curves of the relationship between feed concentration and ingestion

rate of Ruditapes philppinarum at different temperatures
2.3 BE.EKXKNEMNRKEPARASHIEFSRERNXE

R IR R AT KM EDRR B2 A P BT 5 & 1F B 7 B, X SRR R A 47 10 SR BG4 DU R (| )5
BE . UETRNSHEHEERMT

IR=0.20T+0.01C+14. 41InTInC—35. 22InTC+88. 05

IR=0.13C+0. 62L+6. 29InCInL —5. 97InCL+5. 29

IR=3.65T+8. 68L+17. 16InTInL—60. 88InTL+105. 59

HER2FPHUSERTUREL FRERFERRSEENRTRZAMXAYTH EXmUE &M, 2
I ESTERER, HHXRHIEER BEKF.

®2 NAFHERRRARRENTEEANSFERSURRER

Table 2 The interaction of two factors on the ingestion rate of Ruditapes philippinarum

L¥ Parameters BRI LB Test results
a b c d e P R?
0.20%0. 40 0.0140. 09 14,4114, 64 —35.221+12.98 88. 05442, 37 <C0.01 0,691
0.1340.09 0.62+4.16 6.29+5. 39 ~5,97+8.04 5.29+425.91 <70.01 0.515

3.65+2.49 8.68+11.52 17.161+16.10  —60.88+52.63 105.59+114, 89 <C0.01 0.501
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24 BE.EKAENRENIBFSRAENXA

LR, UBET:COMBER L om) RERE (Cpg/ LW HAWN BN EREZRFREREFR R peg/D
WHATRR., FRERBE CKMEIEKESERRERTFRERMXRFEHER.
IR= 21. 20InT+20. 06IlnL+7. 10InC—97. 95
MESPRBHLERIE 3.

#3 BEAKMNEAREXERRGFEAENRISSYRRBER
Table 3 The test parameters of equations of temperature, shell length and chlorophyll-a

concentration on the ingestion rate of Ruditapes philippinarum

2 ¥ Parameters R LR Test result
a b ¢ d P R?

21.20+£3.30 20.06+3. 64 7.10%1.03 —97.95+11. 17 P<0.01 0. 730

HEITHUSERTURL, FREHFRERSEE S KMERR B 2 [ & 58 2 077 X0 2 2L
ERHER. EAZERAMERN,EERE TRAMEMEKENEABERRE BREMR R ERRBOE
W R R X R R RNEME R, 2T ESNEREN, HAXRBERE BEFAKF.
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BE ZEMEMKESIZHIIABEENEER T, FEHRRY.BEEIXNBREFRZEENE
WARBE. FEENBEAEN  BEREEREN R M, A8 —EREXDRKER, EEREF
HEAEENTH(Griffiths etal.  1987), FHHARERY , ERERFHOBERBREEHHRAE 22°C, RxHF
BEBMTEERNBRREN24C. B KEF QMR EN, FRAERFHNEERERELE 9~26TC, 5
AU REA B
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