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FLUCTUATION CHARACTERISTICS OF SOLAR
RADIATION IN CROP CULTIVATION

Shinya Hayas! and Haruo Suzuki

The objective of this study was to clarify the fluctuation of solar radiation for long and short
periods, which is very crucial for plant growth Data obtained from a meteorological observatory
were used to investigate solar radiation and sunshine duration. for a long period For a short
period, observation of grobal solar radiation and sky solar radiation were conducted in a glass
house and at an open field.

(1) Yearly average percentage of solar radiation at Kagawa from 1973 to 1994 was 44 3%, and
its coefficient of variation was 3.9% The percentage of possible sunshine and the coefficient were
larger than those of solar radiation, 47 3% and 5 6% respectively

(2) Percentage of possible solar radiation and percentage of possible sunshine showed seasonal
variation Those coefficients of variation both increased exponentially with cloud amount.

(3) Variations of global solar radiation and direct solar radiation were more remarkable in the
glass house than those in the open field, while variations of sky solar radiation were small in the
house and at the open field. (see Fig. 5)

4) The fluctuation of solar radiation observed every 5 minutes was presented as the difference
of radiation, present value minus the preceding value The difference was positive in the morning, '
negative in the afternoon at the open field In the house both positive and negative values were
obtained the whole day .

(5) Diurnal variation of ratio of direct solar radiation to sky solar radiation showed a parabolic

effect, whereas it had irregular and large fluctuations at the open field
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Fig. 1 Variations of percentage of possible solar radiation and percentage of possi-
ble sunshine at Kagawa from 1973 to 1994,
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Fig 2 Seasonal variations of percentage of possible solar radiation and percentage
of possible sunshine at Kagawa from 1973 to 1994
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Fig 3 Relations between cloud amount and percentage of possible solar radiation
in CV,, between cloud amount and percentage of possible sunshine in CV.
from 1986 to 1992
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Fig. 4 Relations between cloud amount and percentage of possible solar radiation,

between cloud amount and percentage of possible sunshine from 1986 to
1992.
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Fig. 5 Diurnal variations of solar radiation on December 9 in 1992.
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Fig 6 Diurnal variations of the difference of solar radiation on December 9 in 1992
The difference denotes radiation a the present time minus the preceding
value for the same
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Fig 7 Diurnal variations of the ratio of direct solar radiation to sky solar radiation
on December 9 in 1992.
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Fig. 8 Relations between cloud amount and solar radiation in C.V. from November
15 in 1992 to April 30 in 1993,
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