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RE ZEBKRRLTE T LR AN TEER KT (Ruditapes philippinarum ) FHF &£ BICE HAS NS HEE
BB IR T RERTE BENERRENERERTFR/DEFTRE (W) DU RIFR 8 TRE
WERASRE FERRBTNERRITE. SR B/ KT REN M ARESTENENmEN, RE
BRI RS AR TEM A RN ERE REAEN. BERIRWRARTEEYWANHATTE
MB/MRERE. 79 ~22 CREN, FRESRE KRS (SFG) BRFE AN R M TR T80, 8GR B
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HEEARWEW. ERERTERFINZ MR
AR EENRF A dTHREHE ERE
ERAAF R EMENBSE S EERTER
REERNERAGBEEMNLE. FLRUFEERE
AL R AR 4T R R BT H AR
FETE TR R AR A AR R AR B AR AR 1L
MEER U SUES AR, LI 03 PR R
EPR AR R,

1 MBSHE

1.1 &

1998 4.2 F, {3 17R 4 7 5 7 B v 1 R
BRI 2.6 ~5.3 om W8 R R0
(AT BRI AF ) TR M BIgE |, SIS0, At
FR AN B S s R R,

12 Fi

O RE | LS A M T R R
FEEBAHME NN E, BERS MRF, SAR
3TAT, BERREKEME L IRO] . &
(PR A RO 1 (Winkle 3) W5 , LA
7k MICH(10); FE ERAMGERAEBA Y 1 L

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn


http://www.fineprint.com.cn

H5M

B W% AREESERRE TR AR iicE 399

0, % F 20.33 1™ He S H R B B S E AL B T
E HEERMERE A A A Y lmg NH, - N 53
F24.87 3", 350 B FIUE B R ANER K ( Chlorella
spp. ) /PEKEER BN B XRY - | RIS
BitE. RTROBBEHER, o ERTEE
(FEH43]0.000 1 g) CRREMEER, ACHEBKIE
FOBHEEREN EEESE, RTFEEEA (A
B 10 mb ZEIEK AR B Pt B R B9 N, 04 H
5,0,) FEALES,, KR 25 ~30 kg/em® . FMEINZE
EAERMSE 3, RN 3 000 mL K3
WACGR AMEZKRAE 0.5 ~ 1 €, f il T4k 22
IR AR, SE R B, B AR B A B K TR
A %8 Backman 38 FF 7+ ¥ 0038 BF 28 4k GO AR XA,
SrHRESERBERTIA T S AR AR
HERRRHEME 0(Cal/g) . ERIEHAEL R
B HTE RS T E (BRI A S a3
B. BRERERE 60 CTH 48 h )FHRE.

TEA R E FRECE T B S5 1 B B /DR TSR
BEWER TR = AERNE?2 b BTREE
2, HHBERE o (POM) =(3.14 £0.91) mg/
L, MR H 9 C 16 €.22 C .26 C 4 ME,

T TR e St e BB B R ST R G SE B it
AN REREIE, o (POM) 3 HI 0 (1. 54 £ 0. 12)
mg/L.(4.35 +0.12) mg/L.(6.94 =0.86) mg/L.
(10.40 £ 1. 28) mg/L. LHBHEN 16 C, 50504
AR TE 40,29 £0.02) g,

1.3 &A%

131 BB RE(Was) EUERIENEE
BB R A B TR E, AT AR FE R BN
E/MkFERK & (Minimal Carbon Requirement, Wy ) o
R Warren 1 Davis 2 IR HFEC, =F. +
U +R +G(C R, F, 2, U, dEitak, R,
RIBER.C. AERBON WA, =C, - F, (A, B#H) 5
G, =A, - U, - R, BTFHEMB % MBE HFHRA,
M—MH G, ~A, - R, X EERKBE, B K
BHAAMBRENE. X6, =08f, 81 4, =R, i,
Bl BB R ARV B, X AT RBF R E B
REABEREY , BAOBREREHEAL.

Wy =0.375 xR x {0
HARAGFEEF;EALTF 0, X 14F C,HE
A EA AR 1 mg(0,) =0.375 mg(C); O H
WERA, RN R B A R R A S B R IR R
(kB MAE, — AR 0.7 ~ 1.0, A SCRARE 3C

EX[81H0.85,

1.3.2 EK£7HSFG N SFGC HBANGERS
HMANEIMAMERZ 2, MSFC=C-R-U
- F, A C R ERE, PR S AR AE (iR AR
TR F R RERE, IR R L R R R R
FeBUTH U et fE , FAHER SR FRE (56 ¥ 4080
BT R RS, RIS R AR (5% 1 p0 8K
HEEREUTR,

1.3.3 BERKERK HATEKMEESEREER
WIE 3K, = SFG/CH

L3.4 HREKEK HTERMRESHLER
BE % K, =SFG/(SFG+R) ",

2 &R

2.1 FREBEENZESTERFHENERRR

S8 4 MBERE F RS T RS T
BB FEREREK AR (0.15 £0.09) mg,
(0.13=0.05) mg.(0.12 £0.01) mg. (0.30 ¢
0.06) mg HREH ELBEFTEN,22 CHES
R/ MEERER/D.26 CHER/IMRERES
Ko 9 C.16 T .22 CH, TR AT FER N
BHRBELER —KFE, T 22 CTH26 T2 A8
FRMRESTERNER/NRTREER B E (ANO-
VA,P=0.04<0.05);9 °C.16 CTHI 22 CZ LR
AR E(ANOVA,P =0.24 0.08 >0.05) . B/ BHE
SREFABHLE L, B2 24 ) LREE TR
BNRERENREBTER R, AEFITLE
BN TR 2R B I 4% e B 3 150448 o i 4
RERHEER R TERINERBRR . B/ K
TREMSBABTEERER LR Y =uX’, 211H
b{ETE 4 BT AN 0.43 £0. 12,

2.2 FEBEMRETTETHFHERESE

SERERM/EREMAGEHESNE R 23.01 /mg
(POM), AFBEMNEBETETHTEERE
&1,

Mm% | fiR, 75 16 °C 22 CHI26 CHY, 874
KENMBAEBTEEREE Y =X’ XA b A%
4 MRETH0.78 £0.09;76 9 C, REHREHTE
BIFMERE A EEHE R, NE1 PTLE
t , MR AR IR IR S 25 ek Ok R T R 0 IR RE Ao
Tasg i, ARG E AR TS FHE 882 M
KEEZH, ZiTHE9 C.16 TH 22 THHS{FIE
WAL T B E 2R ANOVA, P =0.94 0.23.0.35 >
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M1 TERETFLGERFORMNERLE
Fig.1 Changes of minimal cerbon requirement at different
temperature in R. philippinarum

0.05) ;22 CA126 CHFFREEE R BE(ANOVA, P

=0.02 <0.05) , EAFLRRE F@iFERRN
(SFG) BB IR TR I hn. 7 22 CHAT
ARSI E; YR EHNE 26 CH, AR
FAOMERT TR, XM T 26 CHRIEBED,
TR RE I 2 b 22 C b 7E 9 CRf PR RERT
TRl BRSBTS T, A Kl B
fH.

HoAk#F /g Dry weight of soft tissue

B2 FAEKETRFGRNERRE
Fig.2 Changes of minimal carbon vequirement with dif-
ferent dry tissue weight in R, philippinarum

RBIAE L PRILIEH,16 T .22 THI26 T
i A KA/ TC B B A IS e T VR B R
BAKME K ) gEKREK)FHBRWE,
22 CHMEREERERT 26 TH 16 CHME
KM ANOVA,P<0.01),

MFE1 HIHE 9 C 16 C .22 TH26 CHER
W FEPEES BT E, B ARRE T ST
MEEEUCE AR, 22 AEHRECE AL SEaEk
BB,

%1 FEYWEBTEBE FIERREFAEREE
Table I Energy budget of Ruditapes philippinarum at different dry tissue weight and temperature

ALY A(Le™Y sy RALETY W{h?)y  SFCALET) e g oy

LA W X £SD xesp PO Tiisp X+SD X £SD ! 2
0.21 £0.00 11.73 £0.46 8.61£1.02 3,12 374=0.20 0.32:0.03  4.5520.98 38.80 52.84
% 0.36+0.03 17.02£1.15  12.50%1.56 4.52  4.5820.20 0.57:0.06  7.34+1.20 43.15 $8.77
0.59 +£0.03 25.99 £0.69 19.08 +1.83 6.91 5.51 £0.41 0.97 £0.07 12.60£1.35 48.47 66.01
0.17 £0.00 12.42 £0.23 9.79£0.96 2,64  §.110,20 0.21£0.03  8.46+1.06 68.12 B6.54
22 0.36:0.04 20,47 £0.92  16.11 1.3 436  1.890.00 0.3 :0.04  13.90:1.29 67.88 86.23
0. 68 £0.01 26.29£1.38  22.27£2.23 602 2.97:0.20 0.49£0,04  18.82£2.01 66.51 B84.49
0.15 £0.09 8.97 £0.23 4.96£0.65 401  1.52+0.00 0.26£0.03  3.19:0.36 3552 64.19
16 0.76£0.16 15.97 £2.76 8.78+1.03  7.09  3.19 £0.61 0.48+0.03  5.10£0.53 32,17 58.13
140 £0.24 22,08:0.92  12.22:1.24 9.8  4.22:0.8] 0.61£0.06  7.38+0.65 33.43 60.4]
0.15 £0.04 2.07 £0.00 0.9140.00 1,16 2.21x0.20 0.07=0.01  -1.37:0.08 -66.38-151.00
9 .96 0. 22 4,37 20,23 1.92£0.26 2.45  3.14£0.20 0.14£0.02 -1.35£0.11 -30.95 -70.41
1.43 £0.35 4,§3£0.23 2.12:0.%8 271 3.3810.41 0.160.02  -1.41£0.15 -29.29 -66.64

BT W -BEETEC- R A - R, F - SR - RS U - # 85 SFG - £ RE& K, - SR REE K - e K%

748D - FiAE

Note; T — Temperature; ¥ — Dry tissue weight; £ — Consumption energy;A - Absorpticn energy; F — Fecal energy; R — Respiration energy; I/ — Excretion
energy ; SFG - Scope for growth; K| — Gross growth efficiency; K, ~ Net growth efficiency; SD - Standard deviation
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R2 FEERE TR &EREE S BRI H N REHE 3% FERE(F) SRERE(C) RIS,
Table 2  Proportion of different component of energy E30% ~50% , SFG HEREE(C) B BEEE,
budget accounting for ingestion eNErgy of R, phikppma- Z_\-lﬁjiﬁ.&—l:ﬂz 30% ~60% K{_j‘% ,9 cc Tﬂ%ﬁ SFG ji}

rum under different temperature . # {E , ﬂ% ﬁﬁﬁkﬂ:ﬁﬁ‘ﬁ‘é .
2.3 {ERREEFEREZARR
T fre ke we bk MR REERE R, 45 17 B8 8 i B A & I

9 56,04 £1.21 82.84 £12.00 3.33 £0.10 -42.21 £12. 09

16 44,66 £2.44 18.72£0.95 2.91 +0.08 33,71 +0,98 iﬁﬁTﬁﬁ’giT;ﬁlﬁjﬁﬂmEF%f%ﬁEEqki

22 21.28+0.86 9.55£0.48 1.6740.03 67.50+0.50 TR, HESRIES,

26 26.57 +4.41 26,66 £3.07 3.29 +0.28 43.48 +2. 30 ME3 *ﬁﬂﬂﬁﬂj,%ﬁﬁfﬁﬁﬁﬁﬁﬁ:ﬁﬁﬁi
BT - W - KA R~ SRS - RHOSF RS i) (SFG) BEIEL KA SE RO T B 3, 7
e O TR T GERRRA I MR ACRIRI [ (1,54 £0.12) mg/L), Btk
Note: T - Temperature: W — Dry tissue weight; C — Consumption energy ;4 W%:Fﬁﬁgiﬁﬁjj tﬂﬂﬁ{ﬁ" xmmﬂmﬁ?&
- Absorptiors energy; F - Fecal energy: R ~ Respiration energy; &/ — Ex- Egé&iﬁﬁ‘%’lﬁ *@ﬂﬂ"ﬁgﬁiﬂ‘]%%ﬁ’ﬁﬁ, "?
cretion energy ; SPG — Scope for growth; K, - Gross growth efficlency; K, I&ﬁﬁiﬂjﬂﬂjﬁﬁﬁ*ﬁﬁﬁ%ﬁ o ﬁﬁ%mﬂ?}&ﬁﬂﬂzﬁ
= Net growth efficiency 3 5D - Stundard deviation ﬁ%’jj H{Jﬁ?uﬁ]i%%ﬁﬂ%uﬁ%ﬁ$*i}mm . % 4

AR B T SRR R T S A RE A Kot

M 2 PATAHRNERE (U) SR AE(C) thBilR

%3 FTREMRETHRTHEREY

Table 3 Energy budget of R. philippinarum at different food concetrations I7{g*h}),X 8D
peiif =] 193 B/ mg(pom) « L™'] Feod concentration
Ttem 1.54 £0.12 4.35+0,12 6.94 £0.86 10.40 £1.28
c 7.34%1.11 67.44 +£2.56 104, 60 £3. 69 134,69 = 11. 03
A 4. 36 0. 56 37.32£3.21 56,1042, 23 70.97 + 2.67
R 7.41 £0.97 7.7121.06 9,81 £1.25 10,52+ 1.24
i 1.27 £0.08 1.23 £0.35 2.99 £0. 68 2.60 + 0,36
SFG -4.32+0.94 28.38 £1.56 43.29 £2.24 57.85 + 2.59

. - R A - VRS R — PP U — HERAESSFG — K A0 - b2
Note; € - Consumption energy ;4 — Absorption energy ;R — Respiration erergy; U — Excretion energy ; SFG - Scope for growth; 5D — Standard deviation

¥4 FREBIRET RFHERBS AL & BRI
Table 4 Proportion of different component of energy budget accounting for ingestion energy of R. philippinarum under dif-

ferent food concentrations Xx8D
L1 -1
ERERWE (mg - L) F/C R/C v SFG/C
Food concentration
1.54 £0.12 41.60 £3.46 105.23 x2.21 17.31 0. 63 —-64, 14 £1.65
4351012 44,67 £1.29 11,43 +0.47 1.81 0. 16 42,09 +0.68
6,94 £0,80 47.31 +0.6L 9.4 +1.26 2.76 0,43 40.89 £1.23
10.40 +1.28 46.37 £5.37 8.45 £0. 64 1.82 £0.59 43,36 £0. 69

BC-BREEA - RUhE R - FERER U - 3iFBE SFC - K& ;5D - Inftids
Nate: C - Consumption energy ;4 — Absorption energy; R - Respiration energy ; {7 - Excretion energy; SFG - Scepe for growih; SD - Standard deviation

3 W ¥ 3 12 R R R T 4 R O AT o 3K
B TEAKRERE, 22 CEARBRTFRERE,
3.1 SRUTHBEENXR HERTRE B/ BB KRB A0 e A e B
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26 CH, k1T FHEERE , BHRERS 0B
BORUER G A, SR BB MR B

MSCHREE R LE B, BT B SFC Bl
2 C, i REEREM AT SR £ K
HEBERETXFE, AMAEEN ERE
TAEH T A B —EREBER T, BT
3,22 CTHISFG X 16 CF 9 CHI SFG f{A R , H
TEREFERRAREREI ST, R E
9~22 THIFRFEMELAK, ZHRFET R
1 LA A SFG Mg, HHE 22 CHEIRR -
YRR IS TEEBEZ M, RS A
HE R PR LR 6 38, (X O I R A BB 1O T
TSR, X R B K AR B Ay XL
TR YRR R 26 CHt, 3674 KA RER AR
B GRSEERERE BT SFC B AR
HARER, XFEAERMNXFRPRER
ﬂ[ll‘if .

EREBAL(S T) B, Kr{f @y SFG B MR IE,
AR M, H EERE 2R R RSB
o BkBE B EMTHAM S 4, X—BREHMF
EMZHHREE" " RAELRET £ 9
W R BEBA L T 0 Sy RIUHBHENTE.
IR AR I E L TR FRE T, S R B SFC
WrgEED T BE T A SRR R misbT.
3.2 BEREEMEERENXR

FETHAE R e EERE B N SFG B TP B 38
DT T FESE AL BE L PR AE L 4k I REX LI AR Bk
SCHL S R A AN HE R R IR IR BERY TR (LA R
% EERREE R E M. e
TR TR A SR m , I EED8 ok B 1 B — 22
{HE B 3 2 B TR R B R S8 T b, [RLRE,
SFG it < B &% 8 2 09 o A8 T A8 4k Griffiths Fl
King"™' Thompson F! Bayne " E8F5Y Aulacomya a-
ter FHE WA I ( Miytilus edulis ) i} %2 BE, TEFORLIR Bk
Bl K a, SFG 2 BE 1HB e L 0 38 i i /)
FEARFAT, SRR Y (IRERER) 1Y
b R, POM. 68 /5 J0k: 4 ¥ 18 485 Jim T 6 i
L7 30 DL 28 ) SFG 2 Bl 6 B8R e BE o 368 o o
S Y ALY LI B T, POM B9 B R 2
TE S0 728 B0 B 1 72 oh B AR R TN A, 1UBE SFC
BERE A BRI . LR BAR A S0
KH 8Bk R HAREM R ECH A E
RREZ—.

SEResh , H B VK e xR T RE BRI R
BEHW., REFANETEETRHEEELE, X
FERBLREL, H4BEREAPRETES
4387, Elvin # Gonor ™ B2 & B, i I 70 A= K B
FHAL P, 96% BB P E Bl LBIERRE Bk
AR, MR E R AMEE LS E PR 3%, |
BHAEGREREFAEXERE, B AEEHFEM
THTF, EMELA G E—-FRFIFERFREL, A
MAHERER TR ENEE, FHAH, EREE
R, R E R T SHHHE T R
RERT BEEANEHERARRE W, &
Z BRI ERRE X 2 A EEN L RBRARS
RSBAEE T ERHEM,

EE
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Energy budget at different temperature and food concentration
in Manila clam Ruditapes philippinarum

DONG Bo'?, LI Jun', WANG Hai-yan' , XUE Qin-zhao'
(1. Institute of Oceanclogy, Chinese Academy of Sciences, Qingdas 266071, China;
2. Graduate school, Chinese Academy of Sciences, Beijing 100039, China)

Abstract; The Manila elam Ruditapes philippinerum, shell length 2.6 —5.3 cm, were used and the water tempera-
ture gradients were designed at 9 °C, 16 G, 22 C and 26 C. Chlorella spp. was used as the food and the con-
centrations were at (1,54 £0.12), (4.35=0.12), (6.94 = 0.86) and {10.40 x1.28) mg{POM)/L. The
food concentration of (3,14 +0.91) mg/L was sel for the ‘energy budget—soft dry weight’ experiment. The in-
gestion rate IR, clearance rate CR and absorption efficiency AE were measured and the effects of dry tissue weight
and temperature on minimal carbon requirements ( Wy, ) and energy budget were studied. An energy budget equa-
tion under different temperature and food concentrations was built. The results show that the W,,., increases with the
dry tissue weight( Wy )in Manila clam that the higher the temperature, the higher the increasing velocity, but the
W, has no significant effects on growth efficiencies K, and K. The Wy, for unit W, can be changed by temperature
through changing oxygen consumption. Within experimental temperature and food concentrations, the scope for
growth (SFG) increases with the increase of food concentrations and water temperatures, but at lower femperature
(9 C) or food concentration [ (1.54 £0.12) mg/L, 16 °C], the SFG had negative values. In the energy hudget
equation, the ingestion energy aliered more significantly than the energy of consumption with the change of tempera-
ture.

Key words: Ruditapes philippinarum; temperature; food concentrations; energy budget
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