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yensis) (Bellamya aeruginosa) 1.2.3
2010 4 , (1) DO CO,
) NH;-N , CO,
(60 cmx50 cmx70 cm) [ro-11],
24d, , 0.3 OR=[(DO,— DOy) V] / (wt)

b

x1 ZXUAENEYFESH

Tab.1 Biological measurement of experimental animals

n=200; X +SD

biological measurement C. cathayensis

B. aeruginosa

/mm
43.072.22
shell height
/mm
31.73%1.22
shell width
/g

0.8790=40.1720

soft tissue dry weight
/g
shell dry weight

3.833740.1820

2.33%0.16

1.5420.12

0.2556=0.0380

1.4087=%0.1411
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(DO) CO, (NH3-N)
, 4
1.2.2 HACH
HQ30D ( Winkler
B ), CO, NaOH ,
NH;-N 0l
80 ,  FA1604A

CR=[(C,—C)) V] / (wt)
NR=[(N,—Ny) V] / (wt)

, OR [mg/(g-h)], CR
CO, [mg/(g-h)], NR
[mg/(g-h)]; DO, DOy
(mg/L), C, G
(mg/L), N,
N
(mg/L); V L), w
()t (h)
(2) [12]
Q=CR/OR O N=(OR/16)/(NR/17)
, 0 ,O0 N
, OR CR NR
Co,
(3)
Brafield
Res=11.80R+2.61CR-9.55NR
» ReB [J/(g'h)], OR CR NR
CO,
(4)Qio
Qo
Quo=(My/My) 10/ (57
’QIO ’Ml MZ
(t) (t2)
1.3
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Fig.2 Influence of water temperature on CO; emission rates of
1.155 mg/(gh), 0.940 mg/(g-h); C. cathayensis and B. aeruginosa
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Fig.1 Influence of water temperature on O, consumption rates
of Cipangopaludina cathayensis and Bellamya aeruginosa s
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Fig.3 Influence of water temperature on ammonia excretion
rates of Cipangopaludina cathayensis and Bellamya aeruginosa
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Fig.4 Influence of water temperature on respiratory quotient,
O:N and metabolism rate of two gastropods under 0.3 salinity
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Tab.2 Influence intensity (Qio) of water temperature on
metabolism rate of two gastropods

/ C. cathayensis B. aeruginosa

temperature 03 18 0.3 1.8
10-15 2.04 1.77 2.17 1.74
15-20 1.99 1.83 1.88 1.78
20-25 1.70 1.54 1.82 1.61
25-30 1.25 1.22 1.39 1.34
30-35 0.77 0.78 0.79 0.77
average 1.55 1.43 1.61 1.45

2.2
- 3 , ,
b
CO2 >
(P<0.01)(  3)
10~35
s 3 B
b
, CO,
(P<0.01),
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b
2 b b
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Tab.3 Influence of salinity alternation on metabolic indexes of two gastropods
C. cathayensis
- Cco / A(mg-g™-h™") iy
s /(mg-g™h™ : /(J-g"h
salinity ( &8 ) (mg-g"h")CO,  ammonia excretion respiratory O:N (. gy
O, consumption rates o . metabolism rate
emission rates rates quotient
0.3 0.948+0.009 0.940+0.010 0.161+0.002 0.721+0.015 6.256+0.018 12.102+0.061
1.8 1.087+0.007 1.048+0.012 0.182+0.002 0.701+0.001 6.346+0.017 13.824+0.113
B. aeruginosa
B BRI |
salinit /(mg:g" ) €0 / / (mggh7) _ /(g
Y . (mg-g™*h™) ammonia excretion respiratory O:N .
O, consumption rates o, . metabolism rate
CO; emission rates rates quotient
0.3 0.572+0.010 0.544+0.010 0.124+0.003 0.692+0.013 4.914+0.134 6.984+0.123
1.8 0.658+0.011 0.621+0.010 0.139+0.004 0.687+0.022 5.028+0.064 8.054+0.060
2.3 ,
10~35 , ,
b
b b
; 5 )
(P<0.05); [13-14]
(P<0.05)( 10~35 ,
4) Co,
2.4 , 30
5 25 " 35, 4
24:00 ,
, 18:00; 12:00 , (Neverita didyma)!**!
(Babylonia areolata)!'® (Rapana
[17]
, venosa) , Cheung
(P<0.01) Lam!'® (Nassarius festivus)
, , 20~35 ,
3
b
3.1

b

, 35

R4 REFNE XA AR A R AR R 0

Tab.4 ANOVA analysis of temperature and salinity on metabolism of two gastropods

variance source

metabolic index

C. cathayensis

B. aeruginosa

F P F P
O, consumption rates 2.877 0.036 2.970 0.032
CO, CO, emission rates 3.312 0.020 1.194 0.342
X ammonia excretion rates 18.844 0.000 2.865 0.036
te)r(r;};fir;ittl;re respiratory quotient 0.669 0.651 1.293 0.300
O:N ratio 13.822 0.000 0.397 0.846
metabolism rate 4.096 0.008 1.035 0.420
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Fig.5 Influence of diurnal fluctuation on metabolism rates of
two gastropods
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Influence of water temperature and salinity on standard metabolism
of Cipangopaludina cathayensis and Bellamya aeruginosa

SUN Luyu, WEN Xiaoman, YU Na, CHEN Liqiao

School of Life Science, East China Normal University, Shanghai 200062, China

Abstract: Little is known about the biogenetics of gastropods. To address this, we measured the standard meta-
bolic rate (SMR) of C. cathayensis and B. aeruginosa at different water temperatures, salinities, and time regimes.
We measured SMR every 6 h using the bottle-incubation method. Individuals were incubated at six temperatures
(from 10 to 35 ) and two salinity levels (0.3 and 1.8), to simulate saltwater intrusion. The O, consumption rate,

ammonia excretion rate, and CO, emission rate of the two gastropods were significantly affected by water tem-
perature (P<0.01). The body temperature of C. cathayensis and B. aeruginosa varied significantly with changes in
temperature and salinity, causing changes in enzyme activity. We calculated the Q;o, O:N, and the respiratory using
the O, consumption rate, ammonia excretion rate, and CO, emission rate. These indices can be used to indicate
energy sources in vivo and provide insight into how individuals cope with environmental changes. The ratio of
O:N and the respiratory quotient, indicators of protein consumption, were lowest at 25°C suggesting this is the
optimal temperature for C. cathayensis and B. aeruginosa. The Qj, values suggest that C. cathayensis is more
adaptable than B. aeruginosa to changes in temperature. Increases in salinity were associated with an increase in
metabolism (e.g., O, consumption and CO, emission) due to the extra energy required for regulation of ionic equi-
librium. The reduced sensitivity towards changes in temperature suggests that these gastropods are minimizing
energy consumption during changes in temperature, thus preserving energy for ionic homeostasis. The metabolic
activity of C. cathayensis, but not Bellamya aeruginosa, was significantly affected by the interaction between
temperature and salinity. The metabolic rate of both gastropods fluctuated diurnally, being higher during the night.
This likely reflects the diurnal pattern of activity in both species, which tend to feed and compete for dissolved O,
during the night.

Key words: Cipangopaludina cathayensis; Bellamya aeruginosa; water temperature; salinity; diurnal fluctuation;
standard metabolism
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