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【Purpose and Background of the Research】 
The main objective of the present study is to 
establish a “minimum-loss” agricultural system to 
mitigate the risks of long-term sustainability of 
agricultural production as well as to cope with 
environmental problems derived from human 
agricultural activities, both of which have risen 
during the development of modern agriculture. 
The “minimum-loss” agriculture system involves 
techniques to minimize: 1) the leaching loss of 
nutritional elements  from the bottom of soils, 2) 
the emission loss of gaseous components from soil 
surface and 3) erosion of soil particles and organic 
materials from the soil surface. We aim to study 
ecosystem processes and agro-technical 
management of natural and traditional 
agricultural ecosystems, respectively, that have 
sustained for at least certain period in the past, by 
adopting the approach and methodology of ecology 
and/or regional studies (farming technology 
theory), and identifying several techniques 
available in the context of modern agriculture. 
 

【Research Methods】 
In order to establish “minimum-loss” agriculture, 
we set up research phases in three stages. In order 
to analyze the ecological processes in individual 
ecosystems (stage 1), the following sub-themes 
were developed both in the natural and traditional 
agricultural ecosystems in Asia and Africa, 1) to 
examine the process of establishing a symbiotic 
relationship between plants and soil microbes in 
the rhizosphere and determining factors of 
nitrogen flux in the context of resource (N and P) 
acquisition strategy of these ecosystems, 2) to 
understand the energy transformation and 
biochemical reactions in plant-microbial symbiosis, 
3) to analyze nutritional-requirements  of 
traditional crops, 4) to evaluate land and water 
management practices in traditional agriculture 
by monitoring soil properties, rainfall and water 
movement in agricultural land, and 5) to 
re-evaluate multiple cropping systems for 
traditional agriculture. These ecological processes 

analyzed above are interpreted by application of 
the farming technology theory (stage 2), followed 
by reconstruction of probable technical 
components in the context of “minimum-loss” 
agriculture (stage 3) . 
 

【Expected Research Achievements and 
Scientific Significance】 

The following four points are expected to be direct 
and indirect achievements: 
1) Local agriculture is understood in the context 

of biogeochemical and ecological adaptation. 
2) Establishment of “minimum-loss” agriculture 

based on ecological insights. 
3) These research achievements would enable a 

“paradigm shift” from agricultural 
technologies that emphasize high yield and 
increased benefits to that based on 
sustainability and environmental rationale. 

4) It creates an opportunity to recognize local 
agriculture again amidst globalization. 
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