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Abstract

Sustainability is a prominent concept at the present time. In developing
countries, the right attention and attitude to address the future challenge in agricultural
production is essential to contribute to sustainable development. To assess the current
situation of sustainability in the selected cropping systems, sustainability indicators
are categorized into economic, social and ecological aspects. In view of biophysical
and socio-economic conditions, nine indicators, representing ecological indicators
(soil fertility management, pest and disease management), economic indicators (land
productivity, yield stability, profitability) and social indicators (input self sufficiency,
family food sufficiency) are selected for the different cropping systems. This study
aims to evaluate the sustainability of three rice-based cropping systems (sesame-rice-
legume, rice-rice and rice-legume) in Yamethin district, one of the major agricultural

regions of Myanmar.

The study aimed to compare the SAFE (Sustainability Assessment by Fuzzy
Evaluation) method, SIA (Sustainable Indicator Analysis) method, and Multi-criteria
Evaluation (Amoeba approach) to assess the sustainability of agricultural systems.
After sustainability indicators are synthesized, sesame- rice- legume systems has the
highest sustainability within these rice-based cropping systems. The results of this
study showed that the fuzzy approach appears to be well suited to provide quantitative

answers pertaining to sustainability. Fuzzy logic operations compensate for the lack of



full knowledge of the system. Uncertainty is ubiquitous in sustainability problems
since we never have complete knowledge of the ecological systems or the human
society. The SAFE model provides a practical tool to manage and to predict, to some

extent, the global evolution of the overall system.

When the existing management practices of farmers are observed, usage of
chemical fertilizers, chemical control and yield stability are sustainable conditions in
rice-based cropping systems. Input self sufficiency and cultivation of legume crops
are conditionally sustained condition, since non-sustained conditions are usage of
organic fertilizer and crop yield. Balanced nutrient management, stable market
condition for farm products, effective communication of extension service, research
and farmers, efficient water management system, close coordination and cooperation
between government services and farmers are recommended. This study will help to
raise the awareness of sustainable agricultural systems to farmers, researchers and

policy makers to support national agricultural policies.



