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STATEMENT OF ORIGINALITY

This thesis with the investigation of the Fang watershed where it is suitable for
citrus growing with good vyield quality needed by markets. This resulted in
continual expansion of citrus growing area during 2002 — 2011. However, there
was an in the chemical use which had a negative effect on health, citrus growers
and the environment in the Fang watershed. Therefore, the cabinet claimed the
Fang watershed as a protection area for 5 years (2003 — 2008). In general, citrus
orchards in the Fang watershed are located on sloping areas which are prone to soil
erosion and soil degradation. Meanwhile, the residues from high chemical and
fertilizer usage left in the soil were leached and contaminated the stream water.
Consequently, this affects soil acidity and soil nutrient imbalance. In addition, there
was also an increase in outbreaks of diseases and pests in this area. These have
resulted in a decrease in the citrus yield as well as product quality, together with
high input costs, low yields, low prices and low net returns. These have caused a
decrease in the citrus plantation area in the Fang watershed since 2012 up to the

present.

This study employment a systems study indicating effects of resource utilization on
the citrus farms in the Fang watershed. The effects on the farm and watershed
levels could be classified into 4 farm types: 1) the small farm using chemicals
2) the small farm using chemicals and bioxtract 3) the large farm using chemical
and 4) the large farm using chemical and bioextract. Obtained data were analyzed
with the multiple goals. This was in term of stakeholder participation at the farm
and watershed levels. Stakeholder was gave the weight goals according to their
importance. If the analysis showed an optimal land use management base on the
farm-level results different from the optimal land use at the watershed levels, it
could be used as a basis for discussion between farmers and watershed officials so
that some changes to land use can be achieved to attain sustainability in the Fang

watershed.
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There were sensitivity analyses of various situations at the farm and watershed
levels in order to point out the trends of changes for different stakeholder. This

could lead to alternative for the best ways to utilize limited resources.

Since land use usually had opposing objective, therefore, this study needed to
analyze trade-off at the farm and watershed levels. A trade-off analysis is used to
find the relationships between objectives. Trade-off relationships will help to
understand how to adjust the target value of each objective in order to find the
optimal outcome. The results of such analysis can be used for sustainable land use

plan in the Fang watershed.

kk



