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20064, b) , ,
: ( , 2009) (4—6m), 2h ,
- ; (DO)
, ( ) ,
3—5h (NH; -N) (PO -P)
DO ; NHj -N
, : ( 0.45um  GFIC ); POS -P
: ( ,
2007), UV-2012PC
1 NH -N
NH -N : POS -P
1.1 PO -P, DO
DO ,
, Ry [umol/(ind-h)] Re [umol/(ind-h)]  Ro [mg/(ind-h)]
, 27.8km, 33.3km, , :
163km 423km?, 125km?, , ( ) ,
298km? , (TPM) 0.45um GF/C  (
6—7m : 500 3h, ) (500ml),
, 3km, , (70°C)24h,
TPM ., GFIC
, 500ml , 2 ,
, 2006 Turnur Designs a (Chl-a)
30 t( ) ,
, 5.5m, , , ; , 65°C
, 24h : (
' / )x100
1.2 1.4
+ ( X +SD) ,
, : «( ) SPSS (13.0 ) (
: : ANOVA t )
: Ro [mg/(ind-h)], Ry [umol/(ind-h)] Rp
1.3 [umol/(ind-h)] (DW; glind)
2006 2 5 8 11 (Ry = axDWP) , a
DW = 1g ;b
5.5L
: , 500°C 3h 2
: 60 2.1
16 12 12 ( , TPM
), Chl-a 1
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2.2 3
(P<0.05)
2.3 '
0.021— !
0.562mg/(ind-h), 5 , 8 , 11 !
; 0.078—1.685 g g
pmol/(ind-h), 8 ; '
0.015—0.249umol/(ind-h), 8§ .5 ’ : Ry = axDW’ .a
, 2 ( 1) 1 DW = 19 , b
, a 0.20—0.93 0.29—2.46
2.4 0.27—0.59, b 0.52—0.83 0.35—
0.62 0.28—0.88 Bayne(1973) 15
: : Ry = axDW" ,a b b 1, 0.60—
DW = 1g , b 0.93 :
a 0.20—0.93 0.29—2.46 b 1,
0.27—0.59, b 0.52—0.83 0.35— ) b
0.62 0.28—0.88 Bayne(1973) ,
®1 EKEE. SEFRAYTPMFIHERaEE
Tab.1 Seawater temperature, total suspended particulate matter (TPM) and Chl-a
. - () () TPM(g/L) a(ng/L)
2006.02.21 5.3x0.1 5.5%0.0 0.008+0.001 0.553+0.002
2006.05.11 18.8+0.0 18.6+0.1 0.014+0.001 2.357+0.001
2006.08.31 25.8+0.0 25.8+0.0 0.026+0.002 1.728+0.003
2006.11.07 14.6+0.1 14.8+0.2 0.038+0.004 1.459+0.003
2 FEEWRFEHRZIER
Tab.2 Biological parameters of R. philippinarum used in the experiments
Co) (mm) (mm) © © (%)
2006.02.21 14.70+0.25 10.38+0.12 0.67+0.05 0.021+0.004 4.84x0.22
23.27+0.59 15.77+0.44 2.64+0.16 0.075+0.015 4.14+0.38
29.72+0.95 20.51+0.79 5.25+0.53 0.206+0.009 5.03+0.34
2006.05.11 18.96+0.78 13.44+1.16 1.50+0.33 0.057+0.007 9.58+0.23
26.23%£0.35 18.26+0.49 3.65+0.08 0.252+0.008 12.93+0.77
32.82+0.36 23.96+0.45 8.03x0.79 0.496+0.054 13.89+0.74
2006.08.31 16.88+0.34 11.43+0.21 0.85+0.04 0.026+0.003 7.04+0.13
26.91+1.05 18.03+0.39 3.54+0.68 0.193+0.041 10.84+0.25
36.34+1.33 24.16+1.09 8.35+0.29 0.489+0.034 12.08+0.44
2006.11.07 17.97+0.08 12.10+0.17 1.07+0.02 0.02+0.003 8.45+0.49
23.09+0.32 15.65+0.22 2.56x0.07 0.068+0.003 8.89+0.41
30.52+0.72 20.70+0.31 5.40+0.18 0.132+0.010 8.63+0.58
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Fig.1 Seasonal variations in metabolism rates of R. philippina-
rum in different size groups

x3 BARPEREREATENFEXRRXRE(
: g/ind)
Tab.3  Allometric relationships of Ro, Ry, Rp and dry tissue
weight in R. philippinarum

(. .) a b r? F
Ro 2006.02.21 0.93 0.83 0.99 166.99*
2006.05.11 0.69 0.52 1.00 1781.73**
2006.08.31 0.4 0.59 1.00 352.5*
2006.11.07 0.2 0.59 0.97 31.6*
Rn 2006.02.21 0.29 0.35 0.84 10.2

2006.05.11 0.59 0.62 0.97 29.49*
2006.08.31 2.46 0.52 1.00  308.49*
2006.11.07 0.46 0.35 0.87 16.87*
Re 2006.02.21 0.41 0.88 0.87 16.34*
2006.05.11 0.27 0.28 0.83 4.98
2006.08.31 0.59 0.76 099  161.78*
2006.11.07 0.55 0.63 099  166.99*

1 * P<0.05, ** P<0.01

1) , 2004.

(P<0.05),
0.021—0.562mg/(ind-h), 5 , 8
, 11 ;
0.078—1.685umol/(ind-h), 8 ;
0.015—0.249umol/(ind-h),
8 ,5 : 2
] 4_9 [}
, 8 , TPM
Chl'a 1
( , 1997)
(2011)

0.02—0.40mg/(ind-d),  0.046—0.925umol/(ind-h),
0.01—0.39mg/(ind-d), 0.004—0.171
pmol/(ind-h); Moschino  (2011)
1.95—10.89umol O,/(ind-h),
0.062—0.348mg/(ind-h)

(Percy et al, 1971; Shumway et al, 1982; Bougrier
et al, 1995) (2004)"
(Chlamys farreri) (Crassostrea gigas)
(Mytilus edulis) (Scapharca groughtonii)

8 : 7
(Bayne et al, 1976) , Moschino  (2011)
7 9 ,
, 856—92
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; Kyung  (2008) 902t/a (2009)
, , 20 N P 9299.7t
25 , , 5 1287.0t,
1 188 , 8 N(NH; -N)  P(PO: -P)
, 25.8 : (2004)Y N P 34% 70%,
) 8
Kautsky  (1980)
, 2 0.01pmol/(g-h) 8
0.77pmol/(g-h), Asmus  (1994) , 1997.
9 , 21(3): 252—257
2007. 2007.
0.074umol/(g-h) 5 0.17umol/(g-h), Smaal ' 51 '
(1997) 1 . 2007.
0.04 —0.20umol/(ind-h), (
0.015—0.249umol/(ind-h) ). 37(Sup.): 195—199
N P , 2005.
, 36(6): 548—
(Cockcroft, 1990), 554
N(NH; -N) P(PO3 -P) Dame . 2007. . GB17378.4-
(1991) 87mg/(m?-h), 2007. 4 : , 17—
119
Ni 1981 K ler(1961 2003
(Nixon, ) Kuenzler( ) 4: 40—44
83% Kautsky (1980) , , , 2002.
N P : Askd 3304);
330t 104t : 424—431
, 2011.
’ . . , 22 (3): 785—792
6% 17% , 1996.
) L 17(1): 76—77
) ) , , 2009.
, (Chrysochromulina leadbeateri)
(Kautsky et al, 1980)  40(6): 799—802
) ) , 2000.
(2002) : , 31(6): 636—642
, ( ) 4.54t , 2009.
TDN  0.57t TDP, N P , 27(3): 357—
N P 44% 366 ;
) , , 2010. Rudit
40%, NH{-N  DIP N P N (Ruditapes
philippinarum)
33% 29% .2 , 41(3): 334—340
5 8 11 Asmus H, Asmus R M, Zubillaga G F, 1994. Do mussel beds
) 91 intensify the phosphorus exchange between sediment and
1 tidal waters? Ophelia, 41: 37—55
' ) Bayne B L, 1973. The response of three species of bivalve mol-
( , 2007), 600 /m ! lusk to declining oxygen tension at reduced salinity. Comp
, 3137t/a Biochem Physiol, 45: 793—806

1) , 2004.

, 85—92
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IN SITU STUDY OF RESPIRATION AND EXCRETION OF THE MANILA CLAM
RUDITAPES PHILIPPINARUM IN THE JIAOZHOU BAY

WANG Xiao-Yu"? ~ZHOU Yi', YANG Hong-Sheng*

(1. Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao, 266071; 2. Tianjin Fisheries Research Institute, Tianjin, 300221)

Abstract Respiration and excretion of the Manila clam Ruditapes philippinarum were measured in situ in February,
May, August, and November, 2006 in the Jiaozhou Bay. The highest rates of oxygen consumption (Ro) and ammonia and
phosphorus excretion (Ry, Rp) were found during spring or summer (May and August), and the lowest values were obtained
in February and November. Furthermore, Ro, Ry, Rp showed significant positive relationship with clam size. The allometric
relationship between Ro, Ry, Re and dry tissue weight (DW) were established using the formula: R, = axDW". As an im-
portant benthic cultured species in the Jiaozhou Bay, R. philippinarum in large-scale aquaculture may play an important
role in nutrient cycling and energy flow in the Jiaozhou Bay ecosystem.

Key words Ruditapes philippinarum, Jiaozhou Bay, Oxygen consumption,
excretion

Ammonia excretion, Phosphorus



