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ABSTRACT

After the continuing development on the highlands for over the past 35 years, traditional
land use with shifting cultivations have changed greatly to intensive land use with permanent
agriculture. The expansion of intensive land use on the highlands is often believed to be moving
toward unsustainable forms of land use and could have severely impacts on natural resources and
the environment. The present study is aiming to (1) identify conditions and traditional knowledge
including information from external sources that could have the influences on different choices of
cropping systems, (2) examine the diversity of land management associating with different
cropping systems, and (3) assess the cropping systems with respect to their productivity.

This study was carried out in Huai Som Poi village of Mae Tia watershed in Doi Kaeo
sub-district of Chom Thong district, Chiang Mai province for the past 2 years from 2005 to 2007.
After the provision for development assistance from external highland development projects and
government agencies in 1989, the traditional land use has changed to intensive forms with
permanent agriculture. Cropping systems are somewhat diversified with combinations of mono
to double or even triple cropping patterns. Crop diversity ranges from subsistent to a variety of
cash crops including vegetables or other upland crops. Leguminous species such as groundnuts
are occasionally grown in dry season after the main cash crops or vegetables which could
potentially provide additional inputs to restore and sustain fertility of the upland soils with
intensive land use.

Field survey, direct observation and a series of group and key informant interviews was

adopted for the present study. Formal as well as semi-structured questionnaires were prepared



prior to field survey and participatory field observations. Farmers’ plots with different cropping
patterns were chosen to measure and evaluate land use sustainability in terms of soil nutrients and
soil loss. The Universal Soil Loss Equation (USLE) was used for standard quantitative
assessment. Findings from the present study may be summarized below.

1) The combination of biophysical, economic and social conditions, the pool of
traditional knowledge and external information may be both pressures and supports for the
intensification of land use and productive cropping systems. Access to external markets and
credit institutions play the dominant role in determining commercial cash cropping. Productivity,
especially income, influences farmers’ decisions on crop choices but increasing labour costs
could prevent the production of intensive cash cropping and avoid risks associated unreliable
production. Cost of transportation adds another limitation to cash crop production.

2) Intensive land use depends upon many different cropping practices and external
inputs, especially chemical fertilizers and pesticides. Hence, the risks associated with land
degradation may be high.

3) Despite the loss of soil nutrients due to agricultural land use, cropping intensity and
cultural practices do not appear to have any effects on soil nutrient content. The depletion of soil
nutrients do not seem to be related to the amount of soil loss due to erosion. It is likely to be
associating with nutrient cycling in the agroecosystems where natural regeneration for soil
fertility building process is highly limited. Nutrient replenishment depends upon the integrated
management of organic residues and chemical fertilizers.

4) Soil loss in agricultural plots is low despite varying slopes between 12 to 47%.
Incorporation of leguminous species may reduce it further by 40.9%. The data of soil loss from
field measurements differs greatly from the risk data obtained from soil erosion assessment in the
watershed area The discrepancy will have to be dealt with in the future for development and
improvement of agriculture on the highlands.

The overall findings in this study may be concluded that under internal and external
pressures, the land use on the highlands is inevitably shifting to intensive land use with permanent
agriculture. Within the framework of different conditions combining with traditional knowledge
and external information, farmers have capacity to manage the land productively and sustainably.

Sustainable land management is highly dynamic with spatial and temporal dimensions. It is



necessary to assess land degradation from the direct measurements of farmers’ plots rather than
relying on rough estimation on large scale. Farmers’ management is highly diverse at the plot

scale and this will have to be taken into account in the assessment of sustainable land use.



