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1
Tab.1 Biological parametric measurement of Anodonta woodiana
/em /cm /em /g /g
11.92-£0. 37 4.43+0.19 8.67+0.21 9. 88740. 367 55. 2990, 549
B 7.96+0. 14 2.57+0.18 6.24+0.10 3.86540.419 19.353+0.135
2.5 L ) ) ) 2 h,
ol . .CO, NH,-N
3 s 1 [11].
1.2.2
Hach HQ30D ( Winkler ), CO,
NaOH ,NH;-N 21, s ,
. B 70 °C 24 h FA1604A
(DW) (SW)HI,
1.2.3
.CO, NH;-N , LCO, .
NHS*N [10,14] .
OR=[(DO,—DO)V]/(wt) , ,OR (mge+g'+h",DO, DO,
(mg/L),V (L), w (g),t (h).
CR=[(C,—C)V]/(wt), ,CR CO, (mgeg '+h"),C, C,
CO, (mg/L),V.w.t
NR=[(N,—N)V ]/(wt), ,NR NH,-N (mge+kg'+h"),N, N,
(mg/L) ,V\w\z‘,
Q=W /M) 10/ Gy ’ » Quo s M, M, ()
()
1.2.4
, SPSS17.0 N ,
95%.
2
2.1 .CO, NH;-N
1 , .CO, NH;-N (P<C0.05). 10
’\/30 OC . \C()Z NH;;_N ) 30’\/35 OC
070 - ° A S ~ 0801 ° & = 650 A :
= l)hUI °B i T— I j 6.00 | € B _; -~ ~
le 0.50 | ) : 0.60 t :':_‘ 550 - p
g 0.40 } - - s [ : 5.00 + ‘
3 0.30 | X 0.40 f 32 4.50 | =
-u "3“‘f/ E 1/: 4.00 -
010 ! —— e S 0.20 e —3s0 .
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Fig.1 Influence of temperature on the rates of oxygen consumption, CO, production and



QIO ’ \(“()Z NH3*N
Quo . , .CO, NH;-N
Qo 1.63 1.79.1.54 1.59.1.16 1.18C 2).

2

Tab. 2 Influence intensity of temperature on metabolism rates of Anodonta woodiana

Qio ( ) Q1o (CO, ) Q10 (NH3-N )
6/°C
A B A B A B
10~15 1.78 3. 80 1.87 1.82 1.12 1. 10
15~20 1. 89 1.51 1.91 2.40 1. 40 1.47
20~25 2.12 1.41 1.69 1. 46 1.27 1.27
25~30 1.72 1.47 1.51 1. 50 1.17 1.15
30~35 0.63 0.76 0.74 0.79 0. 86 0. 90
1.63 1.79 1.54 1.59 1.16 1.18
2. 2 \C()z NH3_N
10~35C ’ (ANOVA),
: A B NH,-N (P<C0.05);
CO, , 30T A CO, (P=0.081>0.05),
(P<<0.05)C 3).
3 .CO, NH;-N
Tab. 3 Influence of salinity on the rates of oxygen consumption,CO, production and
ammonia-N excretion of Anodonta woodiana
A B
/°C
6/°C /%o CO, NH;-N CO, NH;-N
/(mge+g!+h!') /(mge+g!+h!') /(mge+kg!+h!') /(mgeg!+h!) /(mge+g!+h') /(mg-+kg!+h!)
10 0 0.18+£0.01* 0.19+0.01* 3.97+0.01* 0.20+0.01* 0.23+0.012 4.14+0.012
10 1.8 0.224+0.01" 0.24+0.01" 4.0040.01" 0.24+0.01" 0.29+0.01° 4.2340.03"
0.008 0.004 0.021 0.008 0.002 0.008
15 0 0.2440.012 0.26+0.01* 4.2140.012 0.39+0.02% 0.31+0.02% 4.34+0. 042
15 1.8 0.28+0.01" 0.30+0.01" 4.274+0.02> 0.4840.01" 0.36=+0.01" 4.584+0.10"
0.008 0.008 0.010 0.002 0.018 0.018
20 0 0.33+0.01* 0.40+£0.01* 4.98+0.09? 0.48+0.02% 0.48+0.01* 5.26+0.05%
20 1.8 0.4340. 04> 0.444+0.01" 5.15+0. 04P 0.6140.01" 0.52+0.01" 5.47+0.09"
0.014 0.008 0. 040 0.001 0.008 0.024
25 0 0.48+0.02% 0.52+0.02% 5.61+0.072 0.57+0.08" 0.58+0.01* 5.9240.08
25 1.8 0.5240.01" 0.5740.01" 5.85+0.05P 0.7140.01" 0.62-+0.01" 6.15+0. 05"
0.036 0.018 0.008 0. 040 0.008 0.013
30 0 0.6340.01% 0.64+0.02% 6.06+0.012 0.69+0.01* 0.71+£0.01° 6.35+0.01%
30 1.8 0.6940.01" 0.67+0.01* 6.09+0.01° 0.7240.01" 0.78+0.01" 6.41+0.01"
0.002 0.081 0.021 0.021 0.001 0.002
35 0 0.50%£0.01* 0.55+0.01%2 5.63+0.012 0.60£0.012 0.63+0.01 6.0140.01°
35 1.8 0.6040. 05" 0.60+0.01" 5.67+0.01° 0.6540.01" 0.69-+0.01" 6.20+0.01"
0.027 0.004 0.008 0.004 0.002 0.000

(P<<0.05), P
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2.3 .CO, NH;-N
10~35C , (ANOVA)
A B NH;-N (P<<0.05), ,
CO, (P,=0.652>0.05;P,=0.159>0.05C 4, 5.
4 A

Tab.4 ANOVA of metabolism of Anodonta woodiana of group A with temperature and salinity

(SS) df MS F
0.938 5 0.188 416.933 0. 000
0.036 1 0.036 80. 222 0. 000
X 0. 006 ) 0.001 2. 889 0.035
0.011 24 0. 000
7.494 36
0.910 5 0.182 1213.467 0. 000
0.017 1 0.017 112. 667 0. 000
€0, X 0. 000 5 1.0X107¢ 0. 667 0.652
0. 004 24 0. 000
8. 167 36
21.783 5 4. 357 2 872.540 0. 000
0.081 1 0. 081 53.333 0. 000
NHN X 0.059 5 0.012 7.784 0. 000
0.036 24 0.002
967.215 36
5 B
Tab.5 ANOVA of metabolism of Anodonta woodiana of group B with temperature and salinity
(SS) df MS F
0.943 5 0.189 279. 259 0. 000
0.058 1 0.058 85. 333 0. 000
X 0.017 5 0.003 4.978 0.003
0.016 24 0.001
11.082 36
1.073 5 0. 215 1716.320 0. 000
. 0.026 1 0.026 204. 800 0. 000
0, X 0.001 5 0. 000 1.760 0.159
0.003 24 0. 000
10. 712 36
25.313 5 5.063 1 869. 290 0. 000
0. 260 1 0. 260 96. 037 0. 000
NHa-N X 0. 044 ) 0. 009 3.212 0.023
0. 065 24 0.003
1 083. 883 36
2.4
2( 636 ) 30 °C . ,

.CO;, NH;-N .24 ,18
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6 ,12 , s
t , (P<C0.01).
0.80 oA =B 0.80 T 0.80 cA =B
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B w0 0.40 g Z 220 (.40 0.40 % Z ‘ / %
. ’:;:“ 0.20 % % : f,:“ 0.20 0.20 L g é [ % g
- T ) 2 %
0.00 JM 0.00 0.00 4 4 %
6 12 18 24 6 12 18 24
ff ZI| it %
2
Fig. 2 Diurnal rhythm of metabolism of Anodonta woodiana
2.5 .CO, NH;-N
1 2 . 9 ’ ’
Y=aW", Y .CO, NH;-N W 6 10~35 C
’
6
Tab. 6 Regression between metabolism rates and weight of Anodonta woodiana
/(mgeg 'eh 1) COq /(mgeg 'eh1) NH;-N /(mg+kg ! +«h 1)
0/°C
a b R? N a b R? N a b R? N
10 0.295 0.212 0.756 6 0.452 0. 381 0. 801 6 4.802 0. 081 0. 669 6
15 0. 860 0.523 0. 965 6 0.427 0.207 0.955 6 4,577 0.035 0.978 6
20 0.576 0.020 0. 980 6 0.532 0.011 0.990 6 5.460 0. 040 0.968 6
25 0.637 0.013 0. 681 6 0.616 0.008 0. 945 6 6.105 0.041 0.975 6
30 0.772 0.084 0.981 6 0. 808 0.097 0.932 6 6.697 0.041 0. 944 6
35 0.742 0.161 0.914 6 0. 740 0.121 0.925 6 6.471 0.056 0.878 6
3
3. 1 ‘COZ NHg_N
b b
[15.16]
b b . b
30°C , LCO, NH;-N ., 25°C 35
T , 35T , ,
. s R 35 °C. [17-23]
Qi s Quo ,
Qi 1.0~2.5 , 2,010, (10~
35 OC) 9 \C02 NHg _N Qm
1.63 1.79.1. 54 1.59.1. 16 1. 18, ,
b
3. 2 ‘COZ NH3_N
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1.8 LCO, NH;-N , 30 C
A CO, (P=0.081>0.05) ,
Lol , 0.15~1.5,
0.3~0.7; , ] 1.5~2.0 ,2~3
)
.CO, NH,-N )
s [26] . [27] [28]
, [25] 29] [30]
) ) , .
, , (317
, ,
,
3.3 .CO, NH;-N
) )
52330 Childress-** , ,
, N
, , . Dean
Vernberg"? Natarajan"®’ . .
, , Dean  Vernberg Natarajan ,
,
3.4 .CO, NH;-N
, .CO;, NH,-N
, : Y=aW ", b
0.17;CO, b 0.14;NH,;-N b 0.05. Bayne Newell™
23 b 0.44~1.09, 0.75. )
b ) ) N
R [7.8] . [22] . [30] . [37] .
Sukhotint* .CO, NH,-N
. ) ( N )
( . PEER
) , ) LCO, NH,-N
(1] , , — [M]. ,1979,107-108.
(2] ; , L. ,2008,
20(2) . 228-234.
[37] Macdonald B A. Physiological energetics of Japanese scallop Patinopecten vessoesis larvae [J]. J Exp
Mar Biol Ecol ,1988,120(2); 155-170.
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Effect of Temperature and Salinity on Metabolism
of Anodonta woodiana

WEN Xiao-man, SUN Lu-yu, YU Na, CHEN Li-giao
(School of Life Science, East China Normal University , Shanghai 200062, China)

Abstract: The rates of oxygen consumption, CO, production and ammonia-N excretion and metabolism of diurnal
rhythm for Anodonta woodiana under different temperatures and salinities were determined in indoor conditions.
The results showed that the oxygen consumption rate was from 0. 18 to 0. 69 mg/(g * h), the CO, production rate
was from 0. 19 to 0. 71 mg/(g * h) and the ammonia-N excretion rate was from 3. 97 to 6. 35 mg/(kg « h) within
10—35 C. It also showed that the metabolism rate increased with increasing temperature and reached the
maximum at 30 C, and then it decreased. Under 10—35 ‘C, significant effects (P<C0. 05) were observed on the
salinity group on the rates of oxygen consumption, CO, production and ammonia-N excretion comparing to that of
fresh water group. A distinct diurnal rhythm that the metabolism rate was higher during night time than day time
(P<C0.05) was also found. Besides, the relationship between the metabolism rate and body weight was expressed
as Y=aW " (Y were the rates of oxygen consumption, CO, production and ammonia-N excretion; W was body
weight).

Keywords: Anodonta woodiana; oxygen consumption rate; CO, production rate; ammonia-N excretion rate;

metabolism rate
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