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Effects of low-salinity seawater exposure to Manila clam Ruditapes philippinarum
MasaHiko MATSUDA, Keut HIRANO

In order to understand adverse effects of low-salinity water on the production of the Manila clam,

experiments were conducted to investigate the influence of low-salinity environments on the prolonged

mortality during summer-autumn season in culture grounds in Konagai, Isahaya , Nagasaki, Japan in 2013,

2015 and 2016. The clams caught in the culture grounds were exposed to low-salinity environments (10, 15,

17.5 and 20 psu) for different time duration in early July during the rainy season, in which the salinity

frequently becomes low in the culture grounds. Survived individuals were reared in baskets placed in a tank

with flow-through seawater system or in the culture ground, and we surveyed the survival rate for 31 days

in the tank and 106-143 days in the culture ground. The mortality of the clam seemed to increase after the

exposure to low salinity environments under the following conditions: over 24 hours at 10 psu, over 72

hours at 15 psu and over 96 hours at 17.5 psu. These low salinity environments were suggested to be

involved in the prolonged mortality of the summer-autumn.
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Fig. 1. Location of experimental stations A and B in
Isahaya Bay, Kyushu, Japan. The shaded areas
represent Manila clam culture grounds.
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Fig. 2. Changes in survival of Manila clam after

exposure to 10 psu salinity seawater. Results of

statistical analyses are given in Table 1.

a ; After exposure to 48h

b ; Flowing seawater tank experiment

¢ ; Culture ground experiment

L. A. E ; Immediately after exposure

24 and 48h-A. E ; 24 and 48hours after exposure

Ex. 12, 24, 36h ; Exposure times of treatment groups,

respectively
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Table 1. Statistical comparison of the survival curves of

the Manila clam Ruditapes philippinarum shown in Fig.

2 with log-ramk test
a
Control  Ex. 12h  Ex.24h  Ex.36h
Control
Ex. 12h NS
Ex. 24h PR PR
b
Control  Ex. 12h  Ex. 24h  Ex. 36h
Control
Ex. 12h NS
Ex. 24h NS NS
Ex. 36h NS NS NS
C
Control  Ex.12h  Ex.24h  Ex. 36h
Control
Ex. 12h NS
Ex. 24h R i
Ex. 36h NS NS NS

"p <0.001; "p <0.01; p <0.05, NS p >0.05.
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Fig. 3. Changes in survival of Manila clam after
exposure to 15 psu salinity seawater. Results of
statistical analyses are given in Table 2.

a ; Flowing seawater tank experiment

b ; Culture ground experiment

Ex. 48, 72, 96h ; Exposure times of treatment groups,
respectively

Table 2. Statistical comparison of the survival curves of

the Manila clam Ruditapes philippinarum shown in Fig.

3 with log-rank test
a
Control Ex. 48h Ex. 72h Ex. 96h
Control
Ex. 48h NS
Ex. 72h ok *okok
b
Control Ex. 48h Ex. 72h Ex. 96h
Control
Ex. 48h NS
Ex. 72h * ok

™ <0.001; "p <0.01; p <0.05; NS p >0.05.
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Fig. 4. Changes in survival of Manila clam after
exposure to 17.5 and 20 psu salinity scawater. Results
of statistical analyses are given in Table 3.

a ; Flowing seawater tank experiment

b ; Culture ground experiment

Ex. 72, 96h ; 17.5 psu salinity exposure times of
treatment groups, respectively

96h (20 psu) ; 20 psu salinity exposure 96h of treatment
group

Table 3. Statistical comparison of the survival curves of

the Manila clam Rudlitapes philippinarum shown in Fig.

4 with log-rank test
a
Control Ex. 72h Ex. 96h  96h ( 20 psu )
Control
Ex. 72h .
Ex. 96h ah NS
96h ( 20 psu ) & NS NS
b
Control Ex. 72h Ex. 96h  96h (20 psu)
Control
Ex. 72h NS
Ex. 96h * NS
96h (20 psu ) NS NS NS

"'p <0.001; “p <0.01; p <0.05; NS p >0.05.
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