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To understand the effects of bio-based nutrient on the growth of rice plants
in relation to the abundance of aboveground arthropods in organic paddy fields with
different histories of management, the community structures of aquatic organisms
and aboveground arthropods were revealed in relation to the growth of rice plants in
the organic fields of 5 and 20 years old. The broad aim of this study was to examine
(1) how the different histories in term of the period as an organic paddy field
influence on the community structure of aquatic communities and (2) how these
effects result in terrestrial community structures through plant-mediated interactions.
This study demonstrated that the period of paddy fields cultivated with organic
methods affected the aquatic community structure, although there have been no
effects on the terrestrial arthropod community structure. The results also confirmed
that long term of the organic paddy field increased the nutrition concentration in
detritus, and these may effect on the abundance of the aquatic macro-invertebrate
and their interactions. However, nutrient concentration in the rice plant was not
highly changed in the long term of organic paddy fields which had low effect on the
abundance of terrestrial arthropods. In addition, the rice plants in 20 years organic
paddy fields had greater productivity than those in 5 years organic paddy fields.

To clarify how the interaction of aquatic organisms influences on bio-based
nutrient subsidies in organic paddy fields, which directly or indirectly influence on
the abundance of terrestrial arthropods, factorial experiments were conducted in the
field by modifying the densities of mud snails and loaches. The results showed that
the densities of the mud snails and loaches, and their interactions may alter the bio-
based nutrient concentration in term of N and C and indirectly influenced the
abundance of terrestrial arthropods through the growth and nutrition of rice plant.



The presence of loaches as an aquatic predator decreased the abundance of other
aquatic organisms such as dipteran larvae which in turn reduced the available prey
for terrestrial predators such as spiders. In contrast, mud snails improved bio-based
nutrient concentration, especially in the treatment with high density of mud snails,
and it increased the abundance of emergenced insects and their terrestrial predators.

In addition, to reveal the effects of soil organisms on the abundance of
aboveground arthropods, field researches were conducted in 5 and 20 years of
organic paddy fields. The activity of soil organisms, nutrient availability and
abundance of the arthropods were examined in this study. The results showed that
subsidies of organic input in the organic paddy fields increased the microbial N
immobilization, denitrification, and N availability. However, it did not affect
significantly on the abundance of aboveground arthropods.

The present study suggests that long term of organic paddy fields would
enhance the availability of bio-based nutrient in the fields which in turn affected the
community structure in aquatic ecosystem through increasing the abundance of
macro-invertebrates and their interactions. Moreover, the long term application of
bio-based nutrients in organic paddy fields could control the population of
terrestrial arthropods particularly the pest insects and increase the growth and
production of rice plants. This study indicated that long cultivation of organic paddy
fields would improve the biotic interactions within and between aquatic and
terrestrial ecosystem, which might achieve sustainability of the paddy field system
and rice production.
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