Measures to Improve the Fruiting Rate of Semi-Forced Non-Heated Watermelon
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Summary
Measures to Improve the Fruiting Rate of Semi-Forced Non-Heated Watermelon
by Local Heat Retention Using Latent Heat Storage Material, and its Effects
Kazuma KURATA, Seiji TANAKA, Masaharu NAKAYAMA
Watermelons in the area centered on Mashiki Town, Kumamoto Prefecture are shipped to large consumption areas from

November to June of the following year, and they occupy an important position in the nationwide watermelon production area
relay, but they are cross-pollinated in the midwinter (January to February). Since this crop is not heated by an oil heater (even the
production type), yield loss due to poor fruit set at low temperatures is often a problem. In this study, toward the goal of reducing
the rate of fruit set failure while maintaining the concept of "eco-cultivation" for watermelon cultivation in Mashiki, we tested a
latent heat storage material, i.e., a phase change material (PCM) that can repeatedly use natural energy as a heat source and has a
large amount of heat storage. We investigated the use of the PCM to keep the growth points of watermelons and female flowers
for mating warm toward the goal of reducing the fruit set rate. The test results demonstrated that by placing one plate-like PCM
per watermelon in the center of the ridge of the field where the growing points and female flowers are located, it was possib le to
keep them warm continuously. Of the PCMs tested, the 15°C phase change temperature-type was the best: the night temperature
near the growth point and female flowers was kept 2.3°C higher than without the PCM, and the frequency of falling below the
watermelon growth limit temperature of 10°C was significantly reduced. The cultivation test results provided the following: (1)
labor saving of mating work (reduction of mating frequency and flowering confirmation work); (2) shortening of the harvest period
by uniform flowering (harvest confirmation time); and (3) yield loss prevention by improving the fruit set rate.  In order to obtain
a sufficient effect, it is necessary to put the growth point on the PCM from the extension period of the main culms to before the
time point of cross-pollination, and to put the female flowers on the PCM after the pollination period until the fruit-set confirmation
time. A trial calculation of the economic effect was made on the assumption that a PCM with a phase change temperature of 15°C

was used for one watermelon crop per year and depreciated for 7 years: the result was a savings of 241.7 thousand yen/10a.
Key words:

midwinter, semi-forcing and non-heating culture system, watermelon, latent heat storage material, PCM, natural energy, eco-

cultivation, growth point, female flower, hill, heat retention
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