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Solutions for water shortage for dry season agriculture in the highlands shouI:d
consist of two aspects, i.e., decreasing water demand by increasing of irrigation efficiency
and increasing water supply enhancing of dry season flows in creeks by rehabilitating the
ecosystem of watershed. The activities in this research, therefore, compose of 1) research
and development for decreasing of water and fertilizer use in annual and fruit tree
production dry season, 2) community participatory activities for rehabilitating the ecosystem
of Mae Sa Mai watershed, and 3) stqdies on physiological responses of longan on partial
root-zone drying irrigation. The first two activities have been carried on in Mae Sa Mai and
Mae Sa Noi watershed. The last has been done in a greenhouse in Mae Jo University.
Results of the activities were briefly described in the following paragraphs.

The water supply for farming in Mae Sa Mai community consists two main systems.
The first is the simple folk system. Farmers just connected PVC pipes to simple constructed
weirs at springs or creeks. This system is mainly; accessed by the earlier settlers and their
descendants. Another system is a government system constructed for Mae Sa Mai Royal
Project and the nearby farmers. Water sources of the later are two creeks originating from
the community forest. Though flow in the creeks is all year round, the annual lowest flow in
March and April is lower than a 100 msfday. Thus, the main water source in dry season
farming is the folk system which has not been quantified. Farmers irrigated _!itchi during
fruiting stage in dry season just 1/4 to 1/2 of its requirement. Therefore, it can be inferred
that most of the water needed by the trees was met by soil water that seeps along slopes.
Irrigated water by sprinkler system for vegetable production in the field was more than two
folds of the technical requirement. Irrigated water by drip system for vegetable production in
greenhouse was also 30 % over the requirement. Fertilizer use in field vegetable production
was 2-10 folds of the requirement. Over supply of water may partly be the cause of over
supply of the fertilizer. Cutting the fertilizer supply by a half will result in 1,461 baht/rai
reduction in the production cost of Chinese cabbage, and the declination of long term

severity of soil acidity caused by fertilizer application.
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The experiment for demonstration on the save watering for longan production in a
village down stream of Mae Sa watershed successfully confirmed the results of previous
experiment. But field day has not been organized sihce demonstrated orchard is not in the
area where longan is the main source of income of famers.

Activities for rehabilitating the ecoéystem of Mae Sa Mai watershed are follows:
organizing participatory forum for introducing the project and enhance familiarity to the
community, survey in community and conservative forests, advising the youth in the
community on the roles of check dam of. the rehabilitating the ecosystem of watershed, and
participatory construction of check dams in a dry creek which its watershed had been
converted to litchi orchards. On the contrary, the flow violent whenever there is intense rain.
The sediments taped in front of four check dam, measured at the end of 2009 rainy season,
were 6.75 - 155 cm in depth and 2.53 - 71,76 tons in weight. ]

Research on the physiological response of longan to partial root-zone drying
irigation (PRD) in greenhouse has revealed that long-term subjected to PRD during
vegetative growth resulted in delay or no flushing, retarding of branch and leave growth and,
consequently, the declining of leave area and biomass. The tree, as a whole, deteriorated
without a noticeable wilt of leaves.

The study on activity of the root of 'Iongan grbwn in sand containers and treated with
PRD technique has shown that respiration of the root system suddenly decreased when
water was restrained. The techniques of aeroponics and rfoot window were developed for
physical study of root appearance. Growth difference between the root system treated with
Fl and PRD was observed within a month of the treats. The difference was more pronounced
after two months.

In addition, abnormal appearance of trees subjected to nutrient solution without Zn

and B were noticed and described after 13 months of experiment.





