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Infrared-Reflecting Material Reduces Radial Fruit Cracking and Increases Marketable

Fruit Yield in Tomato Production under Rain Shelters in Cool Uplands
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Summary
Infrared-Reflecting Material Reduces Radial Fruit Cracking and Increases Marketable Fruit Yield in Tomato
Production under Rain Shelters in Cool Uplands
Eishin IWAMOTO and Tetsuro MIYAMOTO
(Highland Agricultural Research Institute)

Summer-to-autumn tomato production under rain shelters is performed in the cool uplands at an altitude of 400 to 650 m in
Kumamoto prefecture. However, due to the high temperatures under rain shelters in summer, an increase in radial fruit cracking
and a reduction in marketable fruit yield occur. In this study, we investigated the effects of continuous shading during the summer
using a new infrared-reflecting material that has high transmittance of photosynthetic active radiation and selectively reflects near
infrared light on radial fruit cracking and marketable fruit yield. The experiments were carried out at the Kumamoto prefectural
agricultural research center highland agricultural research institute at the altitude of 543 m in 2017 and 2018. The average daily
maximum temperature during the shading period under rain shelters shaded with infrared -reflecting material was 1.2-1.3°C lower
than that under unshaded rain shelters. Likewise, the surface temperatures of fruit and leaves exposed to direct sunlight were 5.7°C
and 2.5°C lower, respectively. While the length and width of the leaves of plants shaded with infrared-reflecting material increased
compared with those of unshaded plants, there was no significant difference in the top dry weight or total fruit yield between the
shaded and unshaded plants. Radial fruit cracking was reduced and the ratio of marketable fruits increased; the weight of
marketable fruit also increased, and consequently, the marketable fruit yield increased 16-21% in plants shaded with infrared-

reflecting material compared with unshaded plants. On the other hand, in rain shelters shaded with general material with a 40 %
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shading rate, the top dry weight and total fruit yield decreased, and the marketable fruit yield did not increase, while the air
temperature and the surface temperatures of fruit and leaves fell, and radial fruit cracking decreased compared with unshaded
shelters. The results of this study indicate that continuous shading with infrared -reflecting material effectively reduces radial fruit

cracking and increases the marketable fruit yield in summer-to-autumn tomato production.

Key words: tomato, infrared-reflecting material, shading, radial fruit cracking, yield
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