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ABSTRACT

The water demand in Taiwan from municipal and industrial water use sectors grew
intensively in the last decade. For more effective use of the limited water resources,
sprinkler irrigation systems are used more and more widely in Taiwan. The initial in-
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vestment and the following operationg costs are relatively high for sprinkler irrigation sys-
tems, but they can be automated to reduce labor cost and can also be used as application sys-
tems for fertilizer or pesticide. The distribution of the pesticide is determined by the kind
and performance of the spray nozzle, operation time and pressure, canopy shape of the target
crop, and weather conditions. To design an adequate pesticide application system, the 3-
dimensional spatial distribution of pesticide around the nozzle is needed. This research is to
study the spatial distribution of pesticide due to the variation of operation time and the ar-
rangement of spray nozzles. Spray nozzles are installed and tested in an indoor laboratory
under no wind condition. Water sensitive paper is used to simulate crop leaves and to collect
data for pesticide adhesion. The degree of adhesion of pesticide are sampled and used for
analysis. The description of the spatioal distribution of pesticide adhesion is done through
the theory of regionalized variables by using minimum amount of data collected in the spray
test. The relationship of performance variation to different operation time is also found. The
spatial distribution of pesticide adhesion under different operation time can then be
predicted so the optimum system operation time can be found. A system performance chart is

also proposed in this study for evaluation of the pesticide spray systems.
Keywords : Sprinkler Irrigation, Pesticide, System Evaluation, Uniformity.
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