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Characteristics of Cdnsumptive Use of Water, Irrigation Method

and Water Behavior in Desiccated Soil Condition
I . Water Consumption, Metabolic and Growth Rates of
Various Crops in Desiccated Soil Condition
By
Fukuya Kamota, Kimio Sakata* and Yoshiyuki Ban
Tokai-Kinki National Agricultural Experiment Station, Tsu

Abstract

The experiments here presented were carried out in an attempt to clarify the
water consumption and the metabolic and growth rates of various crops in desiccated
soil condition. The annual transpiration amount of orange was 330 mm (in water
depth) for young trees and 6%0 mm for mature trees, the percentage of transpiration
to evapotranspiration being 31 % for the former and 73 % for the latter, respectively.
Orange tree transpiration is closely correlated with leaf number {# = 0.99) and pan
evaporation {r=0.88).

In experiments with a device for drought warning and irrigation timing, the yields
of dry-land rice and soybean are larger when the evapotranspiration ratio is high. At
the ratio of 2,0 the rice yield is maximum and from the ratio of 1.5 the tendency of
vield increase becomes weaker. Soybean vield is maximum at the ratio of 1.0 in 1969
and at the ratio of 1.5 in 1970. In both the years the tendency of yield increase
became weaker when the ratio became higher than about 0.7.

The economic amount of irrigation water estimated from the production cost
and sale price of the crop per kg, which may be considered as the water amount of
critical requirement from the viewpoint of cultivation, is 440-500 mm for rice, and
200-300 mm for soybean.

As soil moisture decreases, the photosynthetic rate and the transpiration rate
decrease, but the gradient of decreasing differs, depending on the kinds of crops.
" Growth rates of crop height and stem diameter are larger at night than in the
daytime, but that of fruit diameter increases with time. Stem diameter is contracted
with decreasing of water content of crop, and the rate of recovering in stem diameter
of the crops of severe wilting is more rapid when they are rewatered.
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