26 5 Vol.26, No.5
2002 10 JOURNAL OF FISHERIES OF CHINA Od.,2002

: 1000- 0615(2002) 05— 0423- 05

AkLL, mEK, L4, REE

( , 266071)

( ) ,
, (P< 0.01);
, . 41.131%~ 60.69% 23.37% ~ 32. 13%
6.13% ~ 34.63% , 3%

1 8917 tA

Effect of energy budget of short-necked clam
Ruditapes p hilippinarum under low temperature

ZHANG J+hong, FANG Jian guang, JIN Xian- shi, LIANG Far-peng
( Marine Culture and Ecology Dep artment, Yellow Sea Fisheries Research Insitute,
Chinese A cademy ¢ Fisheries Science, Qingdao 266071, China)

Abstract: An indoor datic system was employed in this experiment to measure the energy budget of Ruditapes
philippinarum at temperature of 3°C,5°C, 8°C and the effect of tissue weight on the oxygen consumption rate
(OCR) and ammonia excretion rate( AER). The result showed that the OCR and AER had the negative
correlation with the tissue weight. The temperature had positive influence on the ingestion rate and growth rate
(Kiand K2) of clam. Temperature had great effect on the ratio of energy. The temperature had positive
influence on the energy ratio of growth, had negative influence on that of respiration and ejection. At the
equations of the energy budget of clam, the ratio of growth, respiration, ejection and excretion comprised
6.13% — 34.63%, 23.37%— 32.73% , 41.131% — 60.69%, < 3% respectively of the total energy.
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Tab.1 Biologic data of the experimental clam

(g)
dry tissue weight

(em)
shell length

0.16£0.01 0.16£0.01  0.19%£0.02 0.19%£0.04 020%0.03 0.21+£0.02 0.2%0.06

2.27%0.07 2.32£0.08 2.49%0.09 2.35£0.14 249F0.13 2.48F0.03 2.45%0.14

(g)
dry tissue weight

(‘em)
shell length

0.37%0.04  0.39%0.08 0.41%0.08 0.42%0.13 0.47%0. 05 0.48%0. 08 0.57%0.06

2.99%£0. 1 2.85%0. 15 2.98%0.12 2.90%0. 11 2.98%0. 11 2.9%%0. 09 3.14%0.14

2
Tab.2 Biologic data of the experimental clam

) (em) (8) (g) ) (g) (%)
quantity shell length total wet weight shell dry weight dry tissue weight F
42 2.96£0.039 1. 89 £0. 073 2.29%0.075 0.45%0. 018 19.47%2 64
1.2.2
( Phaeodadylum tricornutum) 2 000mL , 3 14
1 , 30min , (Coulter Mutisize 1I)
(CR) :CR=(V/wt)[In(Co/ C;)— In( Ci/ C2)]
. V= sw st ; Co, Cr—
; €1, Cr—
1.2.3

24h, GF/C
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( Sartorious 0.0001g) (60°C, 24h) (450°C 5h),
:AE= (F- E)/[(1- E)F]
F E (POM/TPM) POM  TPM
1.2.4
3 00mL , 3 : 14 1
, 7530 YSISS \
2h
1.3
Carfoot ™
C=F+ U+ R+ P
H C ;F 7 U >R ;P
(P) P= C- F- U- R
(K1) (K2) :
Ki= (A= R- U)/C Ky=(A- R- U)/A
A ; A= Cx AE =
HmolOy= 0. 45) (el HmolNH4= 0. 34)
(C) g POM*h '* g
1mgPOM= 20. 78]'%! (F)
2
2.1
( ) ; ( 1) 358C
Y=2.807 9X "(r=0.9356);
Y= 6.3435X " “™3(r=0.877 7);
Y= 12.908X ~ **°%(r=0.7882)
0.22g
0. 22¢ , ,
2.2
, (2 358C
Y= 0.048 2X " "= 0.935 3);
Y= 0.1053X " " ’(r= 0.8% 6);
Y=0.653 1X "' (r=0.9278)
2.3
3~ 8°C \ ( 3
,358C \ (P< 0.05)

1

(7]

DW;
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Fig. 1 Relationship of temperature, body weight and oxygen Fig.2  Relationship of temperature, body weight and
consumption rate of R. philippinaum ammonia excretion rate of R. philippinarum
3
Tab.3  Relationship of temperature and ingestion rate, absorption effidency and growth rate of R. philippinarum
C 1 2 (%) (%) (%)
temperature ngestion rate ingestion rate absoption efficiecny gross growth ratio ret growth ratio
3 11.83%0. 05 0.99%0. (4 42.81%2.86 9.63%0. 34 22.49%1.61
5 14.6730. 11 1.24%0. 12 48.08%3.51 20.38%1.07 42.38%3.06
8 20.47%0. 15 1.73%0. 18 53.72%3.37 29.49%E1. R 54.89%4.51
1 10° cellse h™ ' ¢~ ! diy weight; 2 mg POM* h™ '*g™ ! dry weight

Notes: the unit of Ingestion ratel is 10°cells* h™ ' ¢~ ! dry weight; the unit of Ingestion rate2 is mg POM*h™ ' g™ ! dry weight

2.4
, (4 100% | ,
Q)
4
Tab.4 Reationship of temperature and the energy allocation of R. philippinarum
C

temperature total energy of ingedion growth energy respiration_energy excretion energy fae ces energy

3 20,7213 17 1.27%0. 12 6.7810.79 0. 93 10. 022 12.58£0. 83

5 25.68%3. 35 6.89%0. 56 7.02%0.38 0. 099 %0. 015 11.68%2 32

8 35.86%3. 62 12.£2%0.91 8.38%0.26 0.3130. 039 14.75£2. 01

Jh le g 1
Notes: the wnit of energy is Joh™'s g™ 1 dry weight
3~ 8C , 5
Tab.5 Reationship of temperature and the energy income and
expenses equation of R. philippinarum
3C 5C i

, temperature equation of energy income and expenditure

3 100C= 6. 13P+ 32 73R+ 0. 45 U+ 60. OF
, (P<0.01);
5 100C= 26. 2P+ 27. 32R+ 0. 39 U+ 45.47F
8 100C= 34. 63P+ 23. 37R+ 0. 8 U+ 41.13F
, NH4- N
NH4- N , NHs— N
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