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Recently, growing attention has been paid to ecosystem functions in agriculture 
because it is the basis of sustainable agriculture. The functions are intimately associated with 
biodiversity. Natural enemies are commonly found in agricultural lands, and play a great role in 
suppressing pest populations and reducing the risk of pest outbreak in agro-ecosystems. A high 
level of functional biodiversity, i.e., diversity of beneficial natural enemies, can therefore 
improve the productivity and sustainability in agriculture. Thus, functional biodiversity is a 
good indicator of sustainable agro-ecosystems. 

Functional biodiversity may also be good indicators of environmentally benign 
agricultural practice and agro-biodiversity. There is a strong public demand for safe food, which 
leads to a strong motivation for reducing agrochemicals such as pesticides, herbicides, etc. A 
reduction of chemical input to agricultural fields would result in an increase of agro-biodiversity, 
including functional biodiversity, because the reduction is environmentally benign in that it can 
reduce the adverse or deleterious impacts of agrochemicals on organisms. If functional 
biodiversity represents agro-biodiversity in general, it can then be used to assess the level of 
biodiversity and environmental friendship in relation to agricultural practices.  

In Japan, environmentally benign agricultural practices are now applied in many crop 
production systems, including rice paddies. However, the relationships between such practices 
and functional biodiversity have rarely been examined in rice paddies in the country. In this 
study, I focus on functional biodiversity in paddy fields, specifically, environmental factors that 
can affect the abundance and species richness of natural enemies of insect pests in rice. Rice is a 
major crop in Asia. It is widely recognized that rice paddies provide the habitats of many 
species and support a relatively high biodiversity. Thus, rice paddies are a key agricultural 
ecosystem in Asia when we focus on agro-biodiversity in Asia. 

The factors affecting functional biodiversity in rice paddies are analyzed. I show the 
relationship between the reduction of chemical use and the extents of increase in biodiversity, 
and the asymmetric response of pests and natural enemies to the reduction of chemical use. I 
will discuss how agricultural practices are associated with functional biodiversity. 


