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Self-pollution in Ruditapes philippinarum bottom-cultured area of Zhuanghe coast. YUAN
Xiu-tang' , ZHANG Sheng-li'*, LIU Shu-xi', LIANG Bin', LIANG Yu-bo', ZHANG Guo-fan’
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Ocean University, Dalian 116023, Liaoning, China; *Institute of Oceanology, Chinese Academy of

Sciences , Qingdao 266071, Shandong, China). -Chin. J. Appl. Ecol. ,2011,22(3) . 785-792.

Abstract; By using sediment trap and closed respirator, a year-round in situ investigation was made
on the bio-deposition rate, ammonia excretion rate, and phosphate excretion rate in the Ruditapes
philippinarum bottom-cultured area of Zhuanghe coast. The three test rates of R. philippinarum all
showed obvious seasonal variability, with the bio-deposition rate ranged in 0.15-1.47 ¢ -
ind”" -+ d”' (annual average 0. 61 g - ind”' -+ d™'), ammonia excretion rate ranged in 0. 02-0. 40
mg - ind™" - d”' (annual average 0. 17 mg « ind™" - d™"),
0.01-0.39 mg - ind™'
mated that the annual bio-deposit production by the bottom-cultured R. philippinarum in Zhuanghe

and phosphate excretion rate ranged in
- d”'(annual average 0. 13 mg - ind™' - d”'). Based on these, it was esti-
coast could reach as high as 5. 46x10” t dry mass, amounting to 9. 07x10° t organic matter (OM) ,
1. 00x10° t organic carbon (OC), or 1. 18x10’ t organic nitrogen (ON), and the annual NH,*-N
and PO, -P productions were 1. 49x10* t and 1. 15x10* t, respectively. Our results suggested that
for the large scale and high density bivalve culture in China coasts, the potential impacts of self-pol-
lutants by filter-feeding bivalves on the environment should not be neglected.

Key words: Ruditapes philippinarum ; bio-deposition; ammonia and phosphate excretion; self-pol-
lution ; Zhuanghe coast.
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Fig.1 Experimental sites in Zhuanghe coast.
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Fig.2 Sketch map of sediment trap.
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TRPRER S AT R H W 43 6 BE VR E

HEZCR Ry (S HERE R R,) A Ry (R,) =
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JERFA] ¢ BRI AR NH, *-N (5% PO,* -P) Bk
V, RNFBORAARF (L) 5 N 2 IO P il D2 i
AEL 1, A e, 53 BRI T UG RS AR s ).
1.7 BRI GETT Ar

kT B AE R G AT A 25 5 X5 S 8
(R, Ry R, ) W52 i 75 K540 2547 b i Ak AL
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A, 2 9AE 0.29 ~0.84 mg - L7l 54.8 ~
127.2 pg - L7

TR0 DX 25 3l (o7 R EE G 117 5 28 AR T
R E 2 Hp 1 Sy R EERR, N
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1) B AR ARG 2 RAE T BAE T A,
fUHR0.15 g+ ind™ - d7". AW DI H R AR (E R
0.61 g+ind™' - d".

T 250 W R W, SRR AT A TR A
BLYIIY E 43 i (OM% ) H BB 8.3 (P<0.01)
A HLER @ 43 & i (0C%) MAPILA G & &
(ON% ) A7 8.3 (¥ P>0.05) . AP
H1 OM% . OC% L)} ON% ¥ K F A SR i L
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Table 1 Monthly variation of environmental factors and water particulate matter in study area

A K hE MHEgE a” SR WURAT PLITE WURLAT BB R HLA
Month Temperature Salinity Chl a TPM POM POC PON
(C) (pg- L) (mg - L) (mg - L") (mg - L") (pg- L™
2008-03 4.78 31.8 2.30 11.73 1.94 0.45 64.2
2008-04 10. 15 30.0 4.43 17. 14 2.31 0.41 74.8
2008-05 15.45 30.3 5.41 12. 08 2.13 0.53 86.9
2008-06 19.25 29.5 9.04 26.98 4.17 0. 68 119.2
2008-07 23.50 31.0 7.42 18.76 3.11 0.51 106. 5
2008-08 23.80 30.0 5.67 20. 05 3.81 0.55 107.3
2008-09 21. 65 31.0 3.00 18.74 2.27 0.29 54.8
2008-10 17.95 31.6 1.47 36.05 4.09 0.63 75.4
2008-11 6.40 32.0 6. 87 14.20 1.73 0.41 68. 1
2008-12 3.15 33.0 9.81 14.32 3.55 0.61 105.7
200901 0. 60 31.8 4.24 12.12 2.69 0.50 101.2
2009-02 0.45 31.6 4.51 31.92 6.61 0.84 127.2

AR 4, HAB S BRE AR B2 h 2 The sample amount was 4, while that of other parameters was 2. TPM; Total particulate matter; POM; Particu-

late organic matter; POC: Particulate organic carbon; PON: Particulate organic nitrogen.
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Table 2 Culture density and soft tissue dry mass of Rudi-
tapes philippinarum in study area(n=3)

AL FRIHEE AT B
Site Culture density Dry mass of soft tissue
(ind - m™2) (g-ind™)
1 1959 0.44
2 531 0.49
3 536 0.31
Y{H Mean 1009 0.42
18
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Fig.3 Monthly variations in biodeposition rates of Ruditapes

philippinarum ( mean+SE).

S (F=38.502,P<0.01) (& 4). fE/K &
HHFEMPI R R Bom, JUHE 5 H W o3
0.26 mg - ind™" - d7'; EZ(6.7.8 H) KiRZE#HF+
o R AR AR TR A AT AR K 0 3 R L HE R A
TETF%,8 A BLEF RAK{H 0. 02 mg « ind™ - d7';
EHFR R B WTE R 10 AR8]—4Edas 2 A~ EfE

®3 MRMPENY ENBENEGNEESSEATL

(0.39 mg - ind” - d7'), 11 H ik P &
(0.41 mg - ind™" - d7"); XFHARKZH TI%,2 A
KFNEAREY 0. 04 mg - ind™" « 7. HEERAELH N
0.17 mg - ind™" - d".

FEHE T 0 A7 1 HE B R AR AR AR R 0. 01 ~
0.39 mg - ind™ - d™",4E¥ 0. 13 mg - ind™" - d7'(F
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Fig.4 Monthly variations in ammonium and phosphate excre-

tion rates of Ruditapes philippinarum ( mean+SE).

Table 3 Monthly variations of OM, OC and ON percentage content in sediments ( mean+SE)

Aty A LB OM (% ) ALK OC (%) HHLE ON (% )
Month SRS HPITR A ARUTIH AR H AT PR
Sediments Biodeposits Sediments Biodeposits Sediments Biodeposits

2008-03 5.3+0.1 14.3+2.9 1.1+0.0 4.4+2.3 0.1+0.0 0.2+0.0
2008-04 6.0+0.5 6.3x1.5 1.0+0. 1 1.3+0.2 0.1+0.0 0.2+0.0
2008-05 3.9+0.3 .7+0.0 0.8=0. 1 0.9+0.2 0.1+0.0 0.1+0.0
2008-06 5.5+0.6 22.2+9.3 1.2+0.0 1.7+0.2 0.1+0.0 0.2+0.0
2008-07 3.7+0.8 9.43.2 0.5+0.0 1.5+0. 1 0.1+0. 1 0.2+0.0
2008-08 10.0+1.9 25.4+3.2 0.6+0.5 1.3+0.0 0.1+0.0 0.2+0.0
2008-09 6.0+0.2 10.0+1.7 1.1+0.0 1. 8+0. 1 0.1+0.0 0.2=0. 1
2008-10 2.9+0.0 16. 1+4. 4 0.6+0.0 2.5+0.5 0.1+0.0 0.1+0.0
2008-11 4.4+0.3 20.1+9.1 0.8+0. 1 2.1+0.6 0.2+0. 1 0.4+0. 1
2008-12 2.6+1.0 5.9+0.4 1.2+0. 1 1.8+0. 1 0.2+0.0 0.3+0.0
2009-01 5.3+0.3 34.3+16.8 1.0+0.0 1.7+0.7 0.20.1 0.3+0.0
2009-02 3.8+0.3 34.1+6.1 0.9+0. 1 2.9x£1.3 0.2+0.0 0.3+0.2
4EH)ME Annual mean 5.320.4 16.6+2. 1 1.020.0 1.8+0.2 0.10.0 0.20.0

OM: Organic matter; OC: Organic carbon; ON: Organic nitrogen.
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0.22 mg - ind™" - d7'; H BHBR R, 6 A4
A EE(0.39 mg - ind™' - d7) 6 ALLEHRET
K#,7 A B —A % /ME (0. 10 mg « ind™ - d7) Y
PSR HEERTT R T 8 910 A m kR A2 4k
BN HEA 1L A G HERE S IF IR T B & R RAR, 12
H k2 JE4F e /ME (0. 01 mg « ind™ - d™").
2.4 JETEEEEA R G AT GE X B TE YRR Y
i

2008 4F, A 2. 45%10° hm® BYIEREE MG AT
B V3, CBICHR DR T TR T S el Ry ) 5 B A R
2 1Y 37 R A B RTA  HR  SR A R 24 1. 01 x
10" ind « hm™, FAY I E 2] 4. 32x10° g + hm™. [H
AHE Y 0 Bl P A 3 A A T A AR AT 7 A B A= L
YT F] 5. 46x107 t, #T4 OM 9.07x10° t,
OC 1.00x10° t 1 ON 1. 18x10° t; Iij 2 & FI W 2 £k
FIHE 4300 1. 49x10* A1 1. 15x10* t. A= HELE
MR A7 1 (T i) AR FEA = iR 41 (LA
ARSI —4ET) AT PR AR 517,29 o TR B
DU (14 OM 85.99 £ .0C9.50 t FION 1. 12 t)
HE B AR FBERR 543518 0. 14 F10. 11 .

3 i it

3.1 YIRS R R

TR RRAS A3 57 D1 2858 2+ 8 & A AE DA AR
HH R RIG I T BP0k ) e 7K - RR 4 S T 1 A2 48
R, TEVR TR AR A5 2 G0 19 W) S 20 F i i 3 30 T
HWHERBAE . B R, R A B AR
B E RN RUTE DL A M DR R 14T e DL 2%
A AE 7K A r SR 4 i 5 ¢ v 8 R 2 ol 1ok 32
PEVES BSR4 T M VA B LR B DT i A A
PIUURUE R — iAo, AR rp R v U e i
pNULE S Pa st 7/ RTW ABT 8 iy [ E S DR R T A=
JET FE A T S A RS 1S 5 T S8 K B (6 ~ 8 m)
I b SGAFA= P 3 S W sZ e, g K R TPM 38 iy (3R

x4 FRAEFGTHEERRRFHE BRI

1),7£6.8.10 f12 A ¥ it 20 mg « L7, i &k
36.05 mg « L™ RIILAHH ST rh AR 2 i A1 AR TR
Y B B 2. B TR I D 2R
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— R AR ] 24 25 VK AR v A TR R R T
il 297 LA SR VEARL A 0 ) i 1 DL 2 ) A= it
R X5E D2 A T b Al B A R T
P, FLUE KIS S , AR T BOHLA Y TR R A 3
Jonns e R R o v s R IR B S e T R R
FERIE K SERERE ST, AW TR R SRR AN, AR
BRI, HEEM 4.5 AL RBZER 10 111 H
(6 C ~18 C) , HA YU EUR 4 & 5 1M Bk Ik =2 4h
() HAth 3 A TR R AR

AR50 I T AR B 0 HE A A A AR TR
(0.15 ~1.47 g - ind™" « d7") , 55 BN ¥4 g duf S A
BAAEAE WP ARH #8 (0. 05 ~1.53 g » ind™ - d7") 1
FEAKY 22 57 R EAR AR I IR AT I A -, 1%
A I Y TR X 22 S T ELSE g = A AR )
Pooh 5280 R S8 (AFS) FT 45 2 1) A4 P i B R
(1.44 g - ind™" - d7") "I HL7E B3R TG B,
3.2 ABEHEM R m P R

H T, E NN 225 E T ER =G A
WEHEM R (3 4) . SR, LI 0T - HE A D2 Y
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Table 4 Comparisons of ammonium and phosphate excretion rates of Ruditapes philippinarum under different experimental

conditions
Tk TREE HEE 2 HEwE 2 R
Method Temperature Ammonium Phosphate excretion rate Resoure

(C) excretion rate (mg - gt -d"h)

(mg g -d")

S5 % (JCHEY) ) Laboratory (without sand ) 5~25 0.22 ~5.62 - [20]
S0 (TG ) Laboratory ( without sand ) 19.6~21.6 1.64 ~4.58 1.60 ~8.90 [21]
SLIG % (JCHY) ) Laboratory (without sand ) 16 ~24 0.20 ~0. 68 - [22]
SEHG S (A A ) Laboratory (with sand) 16 ~24 0.05 ~0.53 - [22]
WX I (SR In situ (with sand) 0.5~23.8 0.02 ~0. 41 0.01 ~0.39 AL This study
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fm TAI SR, R IR — R EAPE DL 2 B
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