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of Rice and Winter Wheat
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Double cropping of rice and winter wheat has been a common cultivating practice in the Kanto
District. The purpose of this study is to clarify the micro-climate of the double crop farm land
throughout the year, including heat balance and carbon dioxide. The observation was made in a
farm land at Osato Town, Saitama Prefecture.

Air temperature was measured at three heights of 1.5m above the ground surface, top layer of
the plant canopy and near the ground or water surface in the plant cover. Wind velocity, solar ra-
diation, vapor pressure and carbon dioxide were mainly measured at two heights at 1.5m and in the
plant cover. Ground temperature, water temperature, albedo of the plant cover or earth's surface
and water content of the soil were also measured. Leaf Area Index (L. A. I.) for each growing stage
was also decided.

Solar radiation in the plant cover is governed by the leaf density. Vertical temperature distribu-
tion, wind speed and the other climatic elements in and above the plant cover also largely depend
on L. A.l. which changes according to the growth plant. Solar radiation in the plant cover dropped
to 11% of the outside in the highly matured stage. Air and soil or ground temperatures in the plant
cover become low relative to the surface layer and 1.5m layer in high L. A.l. condition of the ma-
tured stage. Daily range of temperatures under the plant cover also decreased under high L. A.l.
Wind speed in the plant cover during the young stage varied with the wind speed outside, but it re-
mained nearly constant in the matured stage.

Characteristics of the heat balance of rice paddy and wheat field are different. Wheat is planted
during winter and spring under cold but dry and sunny climate. As soil in this season is dry with
low thermal capacity, the daily soil temperature range is wide. Therefore, soil heat flux is domi-
nant among the heat balance items and evaporation is almost lacking in the wheat field. In the rice
paddy, planted during hot and rainy season, the daily variations of water and soil temperatures are
reduced by high heat capacity of water and wet soil. Evaporation and transpiration are active in the
rice field. During the young stage of rice plant, reduction of carbon dioxide in daytime over the
field is not clear, because of low value of L. A.l. In the matured stage, the reduction due to active
photosynthesis and transpiration becomes clear.

It may be said that wheat is cultivated using solar radiation and soil heat storage, and rice uses
solar radiation, high temperature and much water. Traditional double cropping is adapted to the

climate of this region.

Keywords: double cropping, heat balance, carbon dioxide, micro-climate, leaf area index,

seasonal change, diurnal change

Seasonal and Diurnal Change of Micro-climate in a Double Cropping Field
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