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Summary

Studies on the Development of Techniques for Stabilizing
Cucumber (Cucumis satius L.) Forcing Production and
for Reducing the Labor Lord in Greenhouse

Hideo KAWASHIRO

Key words : carbon dioxide supplementation, cucumber, malformed leave, thermal environment, time-dependent

temperature management,

In recent years, the planted acreage of cucumber in Japan has been decreased dramatically from 16,000 ha in
1998 to 12,500 ha in 2008. In such background, the consumption has gradually decreased with slump of the price and
the yield of cucumber also decreased. Consequently the profit decreased by the rise of the production cost. Furthermore,
young successors don't want to succeed their farming and the average age of the farmer has been getting older.
Therefore, it becomes the urgent matter to establish the efficient techniques for cucumber, and to reduce the labor lord
in greenhouse for facilitating introduction of employment labor. The aim of this study was to develop new techniques
for stable production with comfortable working condition in the forcing cucumber greenhouse culture. The study consists
of three researches; (1) development the method of cost-effective carbon dioxide enrichment for increase in productivity,
(2) development the method of temperature control for reducing labor lord in greenhouse, (3) find the causing factor

and preventing measures of malformed leaves of grafted cucumber seedlings for the stability of nursery plant production

1. Effects of low-concentration carbon dioxide supplementation on fruit yield and economic value of cucumber on forcing
culture

The responses of cucumber plants grown with different carbon dioxide concentrations and length of supplementation
times in a greenhouse were investigated. The treatments both of the long hours(7hr) with low concentration(500 ppm)
and the short hours(3hr) with high concentration(1,000 ppm) treatments increased the marketable fruit yield by 39—
55%. Even if expenditure due to carbon dioxide enrichment is subtracted, the gross return was 58,000 — 96,000 yen
per 100 m* higher than non-enriched culture. In the long-hours supplementation the growth yield was higher, and the
amount of carbon dioxide used was less than those in the short-term supplementation. Therefore, the long-hours

supplementation at 500 ppm was cost-effective.

2. Effects of temperature control in greenhouse on thermal environment, work lord, growth and fruit yield of cucumber
in forcing culture

In order to reduce labor lord for harvesting in greenhouse under high air temperature and high humidity, effects
of new temperature control on the thermal environment, work load, fruit yields, quality and occurrence of diseases
were investigated. The air temperature in the greenhouse was adjusted by the ventilation of roof window. The Wet
Bulb Globe Temperature and the heart rate of worker at air temperature of 25°C from 9:30 to 11:30 was lower than
those of 29°C as conventional control. When cucumber plants were grown at air temperature of 38°C from 11:30 to
13:30, the marketable yields decreased, the curved fruit increased and fruit skin color became pale. However, there

was no difference of the branch length, fruit yields, quality and skin color between time-dependent temperature
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management of 33°C and conventional control of 29°C from 11:30 to 13:30. Occurrence of powdery mildew and downy
mildew at time-dependent temperature management of 33°C was reduced compared with those of 29°C. It was
suggested the frequency of fungicide application and production cost of cucumber could be reduced by this time-

dependent temperature management.

3. Effects of grafting method, cultivars of rootstock and boron treatments on the occurrence of malformed leaves of
grafted cucumber seedlings

Effects of the grafting method, cultivars of rootstock and boron application on the causative factors and preventative
measures of malformed leaves of grafted cucumber seedlings were investigated. Malformed leaves occurred in insert
grafting to the cut rootstock, insert grafting with a rooted rootstock and cleft grafting, but did not occur in approach
grafting, even if the hypocotyls of the scion and the rootstock were cut off just after grafting. The occurrence of malformed
leaves differed by the rootstock cultivar, and tended to increase using F; hybrid of Cucurbita maxima Duch x Cucurbita moschata
Duch. The occurrence was reduced by foliar application of borax solution at 0.05 —0.1% after grafting. The rate
of malformed leaves markedly decreased when boron was added to the nutrient solution for 2 days before grafting in
hydroponics. The rooting of the rootstock and subsequent growth after grafting were strongly influenced by boron

application. The mechanisms of the occurrence of malformed leaves after grafting were discussed.
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