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Summary

To establish the technique of leaf vegetable production in an unheated greenhouse at
region of limited solar radiation in winter, the effect of heat insulation of vegetables (by
covering with unwoven fabric) and introduction of cold air from the outside into the
greenhouse was investigated on the growth, freezing tolerance, and sugar and vitamin C
contents in spinach and komatsuna plants. When continuously cultivated with a cover by
unwoven fabric, komatsuna plants could be harvested earlier (by approximately 20 days)
than those cultivated without heat insulation. However, this effect seemed not to be
specifically advantageous for agricultural production because the same effect could be
obtained if seeds were planted 4 to 5 days earlier than usual. Cultivation of komatsuna
plants with heat insulation resulted in several undesirable characteristics compared to
unheated cultivation. Those include that plants grew too soft, leaf blades became less
greenish, and resultant plants had less commercial values. In addition, freezing tolerance of
plants that grew with heat insulation was lower (by approximately 2 to 4 °C) than that of
plants that grew without heat insulation. Furthermore, the sugar and vitamin C content in
komatsuna plants was lower when growing with heat than without heat insulation.
Therefore, it was concluded that insulation of plants continuously from sowing to harvest
time was not good for agricultural production, but insulation should be used only if there
may be a possibility that plants may suffer freezing injury due to a sudden hit of cold
wave.

Introduction of cold air into a greenhouse by opening doors/windows during the period
of mid winter (from end of December to early March) at which plants reached the
harvesting stage increased freezing tolerance of both spinach and komatsuna plants by 2
to 5 C compared to plants growing in a closed greenhouse. In addition, opening
greenhouse resulted in a decrease in the possibility of deacclimation of plants occurring
when air temperature considerably increases during daytime in unclouded days. These
results indicate that the exposure of plants to cold air may reduce the possibility of
freezing injury. Furthermore, cold—air treatment extended the period of harvesting due to
the reduction of plant growth rate and increased the content of sugars and vitamin C.
Taken together with these results, exposure of plants to cold environment at the
harvesting stage resulted in extra values commercially, such as increasing in nutritional
values, matching demands of market and mass marketers as well as increasing income of

farmers during winter.
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