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Effects of temperature and shell length on the excretion of
nitrogen and phosphorus of Chlamys farreri

SONG Xian-li*, SUN Yao', WU Jin-xuan', YIN Hui', XU Lin-mei'
(1. Yellow Sea Fisheries Research Institute of Chinese Academy of Fishery Science, Qingdao 266071, China;
2. Marine Culture Institute of Shandong Province, Qingdao 266002, China)

Abstract : The excretion features of farrer’ scallop ( Chlamy farreri) under simulated natural conditions were
studied with the aim of learning the modality of nitrogen and phosphorus excretion, and their excretion
rates. Moreover, the investigation of the relationship among water temperature, shell length and alga
concentration was also carried out, and some mathematics models about several factors were made. The
results showed the excretion rates of DTN and PTN were 14.94 pg « (h - ind) ~' to 248.28 pg « (h -
ind) 'and 1.47 pg - (h - ind) "' t0 84.08 ug - (h - ind) ' ,and the excretion rates of DTP and PTP were
0.007 wg - (h - ind) ' t0 42.54 ug - (h - ind) ' and 0.916 pug - (h - ind) ' to 17.78 ug - (h -
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ind) ~'. The content of DTN and PTN were 77.2% and 22. 8% , thereinto, the content of ammonia was
50.8% , while the contents of DTP and PTP were 75. 6% and 24.4% . The individual total nitrogen and
phosphorus excretion rates of the scallop are positively correlated with the shell length and temperature in

range of 9.2 —27.3 C. After considering dissolution and particle excretion of nitrogen and phosphorus, the

excretion rates of C. farreri ware related to temperature by quadratic equations, and to shell length by the
allometric equations. The interaction of temperature and shell length with DTN, PTN,DTP and PTP could
be described by the models Vi = 131. 13Lns +217. 95Lnl —617. 65, Vppy =67.41Lns + 54. 07LnL -
242.37, Vo =8.67Lnt +65.82LnL —112. 15 and Vypp =11.73Lnz +11. 14LnL —43. 74, furthermore, the

results of analysis covariance of those models were P <0. 01.

Key words : Chlamys farreri; nitrogen; phosphorus; excretion
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Tab.1 The relationship between temperature and excretion rates of the nitrogenous and
phosphorus materials in different sizes

=K (cm) 5] 05 7 S % parameters RIS 2 test result
shell length fit equation a b ¢ P R?
Vo = —0.102 +7.00/-48.80  —0.10£0.61  7.00+119.67 —48.80+148.67 _ 0.48 _ 0.767
s soso o Ve =037 -0.220458.47 0.37£0.26  —-9.22£8.36 5847 +63.20 0.30  0.999
-80 £0. Vi =0. 162> ~2.41¢ +7. 59 0.16+0.04  -2.41%1.19  7.59+8.98 0.05  0.998
Verp = 0.04¢ —0.89¢ +6. 17 0.04 =0. 02 0.89 0. 54 6.17 £4.08 0.15  0.977
Vo = 0.53¢% —10.40 +83.82  0.53%0.30  -10.40£12.60  83.82 95,22 0.20  0.90
a0 Vem=0.59¢ -14.100487.18 0.50+0.32  -14.10£10.35 87.18+78.23 0.22  0.953
4512017y 0,16/ —2. 081 +5. 04 0.16 +0.02 ~2.08+0.79  5.04%5.95 0.03  0.999
Verp = 0.061% —1. 34 +8. 72 0.06+0.02  -1.34+0.67  8.725.00 0.13  0.984
Voo = 0.576% —7. 921 +68.49 0.57+0.25  -7.92+8.20  68.49 +61.98 0.00  0.993
i3a0.gy Ve =037 -6.491+34.44 0.37+0.48  -6.49+15.37 34.44%116.20  0.29  0.916
>.43 0. Ve = 0.102 —0. 111 —7. 82 0.10 £0.03 ~0.11(0.89  —-7.82+6.69 0.03  0.999
Verp = 0.068 —1.05¢ +6. 48 0.06£0.14  -1.05:4.54  6.48+34.33 0.46  0.788
Voo =0.167% +10.35: ~51. 97 0.16+0.86  10.35+27.85 —51.97+210.46  0.20  0.961
a5 ao s Vrmy =009 +2.720-21.77 009 +0. 45 2.72+14.35 -27.77+108.49  0.27  0.928
<45 0. Vo = —0.0612 +5.09t-42.15  —0.06+0.07  5.00%2.38  —42.15+17.99  0.08  0.993
Verp = 0.03¢ +0. 131 ~2. 81 0.03 £0.09 0.13+3.02  -2.81%22.85  0.27  0.930
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Fig.2 The fit curves of the relationship between temperature and excretion rates of the

nitrogenous and phosphorus materials in different sizes



42 XK o=

¥ iR

31 %

kL5 RHERGE A PAFE K (L:ecm) Hy
B &, X AFIRE T AL I DTN, PIN DTP
K PTP X JUFMFEAS KA B HEME R V[ wg « (h -

ind) ' JBUREATHVE SR B, T K 5 B
RIZS NP HEE 3 A 2 (8] B 5K R B4 5 R R BOR
LB V=l EHERILEK2,

#F2 DIN.,PIN.DTP % PTP K EUHME AT EREMS UKV ER
Tab.2 The relationship between shell length and excretion rates of the nitrogenous and phosphorus
materials at different temperatures

HEE(T) B9 5 2% parameters KIS IR test result
temperature fit equation a b P R?
Vo = 0.59 L[> 0.59 +0. 46 2.61 +0.48 <0.05 0.936
Vpry =0.10 [*16 0.10 +0. 04 2.16 +0.26 <0.05 0.971
10 Vo = 3.5 %1070 L1%37 (3 5%10710) +(1.17x107°)  12.37 +2.09 <0.05 0.946
Vorp = 0.72 L% 0.72 0. 04 0.28 +0.03 <0.05 0.973
Vpry = 0.22 133 0.22 £0.05 3.34 £0.14 <0.01 0.997
Vppy =0.12 1313 0.12 £0.07 3.13 +0.34 <0.05 0.977
14 Vprp =0.26 [*1 0.26 +0. 14 2.15+0.33 <0.05 0.954
Vprp =0.02 132 0.02 £0.03 3.24 +0.88 0.07 0.872
Vpry = 2.97 [+ 2.97+1.54 2.23 +0.32 <0.05 0.959
18 Vppy =0.13 1313 0.13 £0.07 3.13 +0.32 <0.05 0.980
Vprp =4.40 L% 4.40 £1.97 1.01 £0.28 <0.05 0.931
Vprp =0.12 [*2 0.12 £0.05 2.24 +0.28 <0.05 0. 969
Vory =1.50 [*7 1.50 £0.37 2.75+0.15 <0.01 0.994
. Vpry =6.26 L1 6.26 +3.21 1.42 +0.32 <0.05 0.900
Vprp =21.67 L*% 21.67 £2.27 0.31 +0.06 <0.05 0.921
Vprp =0.32 [*16 0.32+0.21 2.16 £0.40 <0.05 0.935
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Tab.3 The interaction of temperature and shell length of C. farreri on the excretion rates of
dissolution or particle nitrogen and phosphorus

S % parameters

255 test result

MEmR
fit equation a
Vporn = 131.13 Lnt +217.95 Lol -617. 65 131.13 £24.06
Vprny =67.41 Lnt +54.07 LnL —242.37 67.41 +15.86
Vorp =8.67 Lnt +65.82 LnL —112.15 8.67 £2.62
Vprp =11.73 Lns +11.14 LnL —-43.74 11.73 £3.30

b c P R?
217.95+35.41 -617.65 £86.03 <0.01 0.842
54.07 £10.77  —-242.37 +£38.53 <0.01 0.800
65.82 +3.85 -112.15+£9.35 <0.01 0.959

11.14 £2.24 —-43.74 £8.01 <0.01 0.747
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50.8% ,DTP PTP 5 S@HEM & A9 2t 3
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*4 AEAEBRE.ZKEIHHEYR BEEREFERS
Tab.4 Nitrogen and phosphorus excretion rates of C. farreri of different shell length

at different temperatures

pg - (h-ind) !

REE(T) F2K(em)

NH-N
temperature shell length 4

NO;-N NOy-N  DIN

DON

DTN DIP DOP DTP PTN PTP

3.80£0.10 11.00x1.@2
4.2+0.05 2.26+1.98
5.54£0.00 26.68+3.27
6.40£0.2 34.09 +4.50
3.80£0.01 12.48 +0.67
42014 2.30+2.34
5.43+0.12 39.63 +6.31
6.45£0.04 @R.9%+4.90 2.51x1.01
3.0+0.07 48.9%+6.80 2.41+0.60
4.9£0.06 38.77+9.61 1.89+0.42
5.30£0.07 B.0+2.25 1.51+0.26
6.45+0.04 1IL.D+1281 1.98+0.47
3U:0.0t H.BX0D
4D+0.01 &HB+9.D
546+0.13 18.46+5.18
6.49£0.23 171.60 £1.61

0.8 £0.(2
0.9 0.8
2.25+0.48
3.76£1.07
1.58+0.67
1.57+0.47
1.34+0.33

2.47+0.48
2,46 +2.14
5. P+l 24
9.66 +2.74
2.60+0.30
4.10+2.38
4.00 +0.91
6.07 +0.09
4.56+2.06

10

14

8.41£1.30
0.01 +0.001
0.01 £0.01
0.3 0.0

14.33+1.48 2.34+2.05 16.67 1.0
26.68+1.28 9.07+2.60 35.75+3.07
ATR+3.8 13.8+6.87 48.62+4.61
47.51 £8.28 25. 74 +8.07 73.25+9.31
16.66 £0.57 1.9 +1.8 18.14%1.51
27.97£2.36 5.9 +6.46 B.B£8.D
4.9 +7.25 19.8 +6.36 64.86 +12.13
TLA£549 33.25£9.31 14.D+3.9%
5.8 £9.51 847+7.38 €0.18+6.06
7.2+0.05 68.59+21.50 12.05+20.87 77.00 £14.72
5.97+0.86 8.38+21.5031.33 +2.58 117.71 £1.76
21920 H.B+BL ABI7+6.77
H.06:0.5 831+35 H3+4D
8620+9.%5 2%B+L19 1W24+875
18484518 472658 10.4£10.B 10.9+7.84 24.2+8.8 35.0+1.019 76.26 £2.8
0.2 £0.008 171.62 +1.60 73.00 +£3.56 244.63 £5.16 13.61 £1.67 25, % 2,57 39.54 +4.239 80.99 +4.37

0.01 +0.00
0.01 +0.00
0.40 +0.67
3.5 +2.37
2.82+1.20
197 £1.65
4.69+2.77
7.2+2.9
7.97£5.2
7.48+1.%2
8.4 +2.04
9.40+0.8
9.17 £3.00
B.O+348

0.01 £0.002
0.01 £0.00
0.85+1.46
3.13£1.3%4
4.% £1.80
5.9 £0.62
8.8 +4.24
15.47 £0.91
9.7 +6.B 17.74+1.60
1.25+0.77 18.B +1.27
13.07 7.2 21.81 +£5.91
2. A£39% 3LU+4D
BO£92 3.1+l
IL.D+15% ABxLE

1.0 +0.20
2.67 +0.17
3.58+0.18
5.67 +0.56
8.0l +1.06
11.90 £1.00
21.2 +2.76
B.3Bx1.B
7.67 +0.39
16.9%5 +1.63
28.67+1.71
P22
.2+0.3
.81 +0.91

1.06+0.13
1.09+0.07
1.19+0.06
1.2 +0.12
1.73+0.23
2.01 +0.17
7.2 +0.71
7.68+0.35
2.45+0.12
3.32+0.2
4.75+0.28
830 +0.57
5.63+0.06
8@+0.11
14.58 +0.55
17.13 +0.2

138275
3.9 £3.49
8.26 £3.66
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