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A Study of the Heat Balance on the
Paddy Field and its Application

by C. S. Yen
ABSTRACT

The difference between the evapotranspiration on paddy field which
estimated by heat halance method and observed evapotranspiration by
gradient method is only 3 %. The equation of heat balance method is
LE,=8./(1+L,/LE,), and the equation of gradient method is E,=pk?
(p—u:) (@i—qaX/An zs/2,)%

The correlation coefficient between LE,/1 and E, are 061, and
between LE,/1 and the evaporation of 20 cm pan is 0.87. The result of
38,/5Q, is practically the same as Chang’s obtained. As results, the
heat balance method is found to be applicable for estimation for radia-
tion energy on paddy field in Taiwan. Though the radiation energy in
the first rice paddy field is larger than the second rice paddy field. but
the radiation energy per unit period is larger in the second paddy field.
The correlation coefficient between S, and the dry matter vield Y, is
about ~0.5 and in the growing stage of the second crop is obtained high
negative value of -0.7. The efficiency of utilization of photosynthetical
effective radiation are 0.69% in the first crop and 05% in the second
crop respectively. The efficiency of energy conversion in the second
crop also lower than the first crop. This explained the quantity of
incoming radiation energy does not play a deminat role in determining
of final yields and a part of energy is waste on the respiration. There-
fore, the selection of species for high efficiency of energy conversion
and decrease the respiration rate in whole stage are important methods
for increasing rice yieid. .

The estimated distribution of radiation energy of the first and
second rice paddy field are presented in Fig. 2 to Fig. 5. The estimated
efficiency of energy conversion is also presented in Table 6 and Table
7.
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l Table 1. Comparison of evapotranspiration estimated by gradient method with heat
balance method.
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Fig. 1. Evapotranspiration estimated by
heat balance method and evapora-
tion measured by 20cm. pan.
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Table 2: . The normal date of rice cultivation and growing stage in Taiwan.
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Table 3. Comparigon of heat balance item
within 1st and 2nd rice crop.
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Table 4, The heat balance item within equal
period of Ist and 2nd rice crop,
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Table 5. Average dry matter yield of rice
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Table 6. Efficiency of photosynthescal radia-

tion on rice culture period in Taiwan.
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Table 7. The effective photosynthesis of
radiation and efficiency of energy
conversion on rice yield in main
area of Taiwan,
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