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Effect of a Simply Installed Pad and Fan Cooling System on Photosynthesis,
Fruit Yield and Quality of Tomato under Salinity Stress

Kenji Murakamr, Hiroki IkoMma, Keisuke YaMAzAKI, Yuko YOSHIDA, Yuji NAGASAKI !,
Hiroshi HaMaMOTO 2 and Teruaki SHIMAZU °

Key words : pad and fan cooling system, cooling of horticultural structure, tomato, salinity stress,
photosynthesis, stomatal conductance, total soluble solid, blossom-end rot

Summary

The effects of a simply installed pad and fan (PF) cooling system on photosynthesis, fruit yield, and
tomato quality under salinity stress at a high temperature were investigated. Tomatoes in the PF system
were cultivated in a nutrient solution in which the electrical conductivity was set at 10 dSm™ or 25 dSm™!
NaCl. Air temperature and vapor pressure deficits in the PF system were lower than those in the control
(without PF). The photosynthetic rate and stomatal conductance of the tomato leaves cultivated in the
PF system were higher than those of tomato leaves cultivated in the control. Fruit weight, total fruit
weight per plant, and fruit acidity were not significantly different between the control and PF system
under salinity stress. Total soluble solids and dry matter percentage of tomatoes cultivated in the PF sys-
tem were higher than those of tomatoes cultivated in the control. The percentage of the occurrence of
blossom-end rot of tomatoes was 12% in the control and 0% in the PF system.

We concluded that cooled, humidified air from the PF system, which restrained stomatal closure under
salinity stress, alleviated the reduction of photosynthesis caused by that stress. We inferred that saccha-
ride synthesis by photosynthesis was maintained under cooled, humidified air from the PF system, leading
to increased total soluble solids in tomatoes cultivated under salinity stress.

Furthermore, we inferred that the retention of transpiration stream caused by stomatal closure inhibi-
tion under the PF system facilitated the persistent movement of calcium ions to the tip of tomatoes.
Therefore, we concluded that the PF system prevents the occurrence of blossom-end rot of tomatoes

under salinity stress.
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