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ABSTRACT

In this study, an empirical experiment was conducted to assess the feasibility of replacing groundwater with rainwater in
melon cultivation using a smart rainwater harvesting system. The rainwater harvesting efficiency was calculated under
three different melon cultivation scenarios. After cultivation, the quality of the fruits grown with rainwater and
groundwater was compared by examining the weight, degree of sweetness, and flesh hardness of the products. The results
revealed that the water quality of the smart rainwater harvesting device was suitable for melon cultivation to provide better
hardness and chloride levels than groundwater. It was also estimated that about 40% of the total water demand for full
growth of the melon could be supplied by rainwater. The fruit weight and sweetness were equivalent or slightly better for
the melons cultivated with rainwater than those cultivated with groundwater. In particular, the flesh hardness was
significantly improved by rainwater cultivation. These results collectively suggest that rainwater can be used as a
substitute for groundwater to preserve groundwater resources without compromizing the produced fruit quality.
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Fig. 1. Photo of the smart rainwater harvesting system installed at the Watermelon Research Center in Eumseong-gun, Chungcheongbuk-
do (a) and the groundwater level contour map around the research greenhouse (b).
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Fig. 2. The schematic diagram of the smart rainwater harvesting system.
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Fig. 3. The images of monitoring dashboard of the smart rainwater harvesting system: a PC version (a) and a mobile version (b).
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Fig. 4. Melon growing facility and fruit grown in the research greenhouse.
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