BRARREMRE U2 —HRBE F285

b= MEREESICRB T 2 MKREEINIC XL S 2 LVRERL 0 RER A R
A IIAFEYOMRRENEL L O REERLZENIE2EMEH 5

Two-Level Adjustable Carbon Dioxide Application by Interlocking Ventilation Windows in
Tomato Forcing Cultivation Tends to Increase the Winter and Spring Fruit Yield and
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Summary
Two-Level Adjustable Carbon Dioxide Application by Interlocking Ventilation Windows in Tomato Forcing
Cultivation Tends to Increase the Winter and Spring Fruit Yield and Number
Shiho Tsutsumi, Hisao MURAKAMI, Junichi MIHARA, Tatsumi KoBA

(Agricultural Horticultural Research Institute)

In Kumamoto Prefecture, which provides the highest tomato production in Japan, the total harvested fruit weight is
insufficient due to insufficient fruit enlargement, and there are reductions in the yield and number of tomato fruits sold in the
winter and spring (December to April of the following year). The present study was conducted to investigate a new carbon dioxide
(CO2) application method that is effective in securing the harvest in winter and spring, and to obtain basic knowledge about the
effects of the photosynthetic photon lux density (PPFD) and the CO2 concentration on the photosynthetic rate of tomatoes, a
forcing-type fruit. The photosynthetic rate was measured in a chamber device using the leaflets of tomatoes cultivated in
Kumamoto. For this study, a cultivation test was conducted using the zero concentration difference (ZCD) application (the use of
which is already widespread at production sites) and a ventilation window interlocking (VWI) application that adjusts and
maintains the CO2 concentration in the greenhouse at two levels based on the opening and closing of the ventilation window: 400
ppm at the time of opening, and 600 ppm at the time of closing. In the chamber test, the photosynthetic rate increased as the PPFD
increased in the concentration range of 300—1000 ppm of COz, and the rate of increase in the photosynthetic rate also increased as
the CO: concentration increased. The PPFD in the greenhouse in the winter and spring was 600-1000 umol/m?/s. The cultivation
test results analyzed by a statistical multiple comparison demonstrated that there was no significant difference in the total yield
weight of the ZCD application, the VWI application, or the yield weight of the sellable fruit compared to the non-application.
However, the corresponding values for the VWI application tended to be higher than those for the non-application and ZCD
application. Especially in the winter and spring, the total yield weight was 12% higher and the salable fruit yield weight was 7%
higher in the VWI application compared to the ZCD application. The marketable fruit rate in the winter and spring was 70%—77%
without application, but it increased to 76%—84% with the ZCD application and the VWI application.Based on these results, we
note that the VWI application in the winter and spring effectively increases the photosynthesis rate and contributes to the increase
in yield due to the increase in the sellable fruit yield and the sellable fruit rate compared to the non-application and the ZCD

application.

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