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Abstract 2 3 4 3 0 1

The problems of soil degradation and water shortage in highland agricultural system due to the
expansion of commercial agriculture without appropriate soil and water conservation principles are
severely affecting sustainability of sloping highland agricultural system nowadays. The main problems
are losses of top soil and available plant nutrients through surface runoff and soil erosion, particularly,
losses of available phosphorus and zinc in acid soil, including lack of water in rainfed and irrigation
agricultural systems during dry season. Therefore, it is necessary to find out how to increase the
availability of plant nutrients, decrease soil erosion and water loss in order to increase crop productivity.
The expected most effective soil and water conservation methods are using contour furrow cultivation and

leguminous crop covered ridge to prevent soil erosion of the contour ridges and to increase fertilizer use
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efficiency and availability of Phosphorus and Zinc in cultivated furrow as well as to increase irrigation
water use efficiency by using Tensionmeter Control Unit (TCU) and to improve irrigation water
management system in dry season.

The results showed that the ridge covered with Brazil bean had higher stability than the
uncovered ridge significantly. The ridge covered Brazil bean was able to reduce soil erosion and improved
soil physical properties of the ridge significantly. However, it had no effect on gr(.)wth and yields of
furrow cultivated -Lablab bean and Maize. In general, growth and yields of contour furrow cultivated
crops were higher than conventional contour planting crops obviously. The contour furrow mulched with
Bamboo grass cultivation, gave the highest yield and contour furrow cultivation without mulching gave
the second high yield. The results of the study on increasing fertilizer use efficiency and availability of
'Phbsphorus and Zinc in furrow cultivation indicated that applications of lime, inorganic and organic
fertilizer including zinc foliar spraying for Lablab bean during the late rainy - mid dfy season could
increase crop yields significantly, particularly when the applications were used with furrow cultivation.
The above cultural practices will help to build up the best sustainable highland rainfed agricultural system.

The study on increasing irrigation water use efficiency showed that TCU, the low-price device
designed for controlling irrigation schedule in pipe system with low water pressure and self operating
without electricity, was able to operate with water pressure less than 0.5 bar. Irrigation using TCU can
save water for growing crops in glass-house. It used 49.29 % less water than manual irrigation control by
giving no significant yields. However, on the field experiment, the yields were still varied with the
quantity of the irrigation.

The study of participatory improving the communal irrigation managing system in the dry season
of Mae Sa Mai community was found that the efficiency of irrigation water use in highlands can be
increased by improving the pipe irrigation system. The good quality of pipe should be used to be able to
close the value if water is not need. Farmers who have neighboring farm should cooperate in design
common pipe system so they can save the pipe cost. Ponds should be built around the farming areas to
reduce the distance of pipes transferring the water to fields. Some conclusions from organizing public
forum are that farmers who are facing water shortage want to have .a regulation or agreement on water
sharing. They also want to get a help from government for building ponds around their farming areas.
However, farmers who have no water shortage problem didn’t join the public forum for solving water
shortage problem. At present, there was no water user group and no formal forum for solving water
shortage problem and better water use efficiency in Mae Sa Mai and Mae Sa Noi communities. Therefore,
the farmers are eager to learn from communities who are successful in pafticipatory managing the water

user group.,





