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FHRMXEE Possible effects of a mud snail, Cipangopaludina chinensis laeta,
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The aim of this study was to understand the mechanism of how the mud snail and
temperature affect the survival, development, and reproduction of other
aquatic organisms and performance of rice plant in a paddy field. In order to
understand these effects, two experiments were carried out at outside and in the
laboratory. Firstly, the effects of ambient temperature and the mud snail on rice plant
performance were examined in 2015 using a factorial experiment. The presence of mud
snails resulted in significantly increased plant height and SPAD value (reflecting leaf
color) of the rice plants, although the tiller number was not significantly affected. The
effects of temperature (high versus normal) on rice plant performance were assessed by
the experiments inside and outside greenhouse. The results suggested that the effects of
temperature differed among plant performances; plants grew taller but had fewer tillers
when the rice was grown at high temperature, while SPAD was not significantly affected.
Significantly more roots appeared on the soil surface when snails were present. In general,
the mud snails resulted less excreta at high temperature than at normal temperature. The
results of this study indicated that ambient temperature influenced rice plant
performance both directly, and indirectly through the activity of the mud snails.

Secondly, in order to understand the effects of temperature and mud snails on the
survival, development, and reproduction of other aquatic organisms aquatic
organisms at individual, population, and community level, laboratory experiments were
conducted. The aim of this study was (1) to reveal the effects of temperature and the mud

snails on the biotic parameters mentioned above of aquatic organisms at individual,



population, and community level, and (2) to understand the possible mechanism
influencing biotic and abiotic interactions. Other aquatic organisms except the mud snails
used for the experiments were sakamakigai and kawanina. To clarify the effects of
temperature and mud snails, biotic and abiotic parameters were measured in the
experimental containers.

In general, temperature did not affect biotic factors such as the survival,
development, and reproduction of other aquatic organisms, while it
influenced on abiotic factors at individual, population, and community experiments.
On the other hand, the effects of snails differed from the temperature effects; the snails
gave much influence on the biotic factors than abiotic ones. The similarity of the effects of
temperature at individual, population, and community experiments was found in
dissolved oxygen, pH, egg clutches of sakamakigai, and juveniles of mud snails. It was
suggested that the effects of temperature on those parameters were not affected by
increased number of species and individuals. The difference in the effects of temperatures
in individual, population, and community experiments was found in the organic matters,
chlorophyll content, and potassium. In addition, the effects of temperatures on those
parameters were affected by increased number of species and individuals. In terms of the
effects of mud snails, the similarity was found in body weight of kawanina, organic
matters, egg clutches of sakamakigai, and juveniles of kawanina suggesting that the
effects of mud snails on those parameters were not affected by increased number of
species and individuals. The difference was found in the survival of kawanina, body
weight of sakamakigai, and nitrate, suggesting that the effects of mud snails on those
parameters were affected by increased number of species and individuals. In general, the
sum of positive effects of both temperatures and mud snails on community level seemed to
be higher than on either individual or population levels. This was probably because the
number of interactions among organisms affected by the number of both species and
individuals was getting higher along the gradient of the experimental level. In addition,
this study clearly showed that in the community level mud snails significantly affected the
performance of sakamakigai by increasing the survival, bodyweight, and number of its egg
clutches. The enhanced organic matters and concentration of nitrate in the water was also
affected by mud snails and possibly supporting the performances of sakamakigai.
Furthermore, decreased survival of kawanina, as affected by mud snails, in turn probably
increased the performances of sakamakigai by reducing the competition.

This study suggested that one of possible mechanisms how mud snails positively
influenced the community structure of aquatic organisms previously studied i.e mud
snails provide suitable environment through supplying nutrients which are advantageous

to the performance of other aquatic organisms e.g. sakamakigai.
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