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Sunlight transmittance through the surface soil and fluctuations in the total nitrogen contents

at the surface of ponded paddy soil

Hideki ARAO!, Tatsuaki KASUBUCHI? and Hironori YASUDA?

Abstract: It is known that nitrogen is fixed by algae and
photosynthetic bacteria at the surface soil of ponded paddy
field. The biological nitrogen fixation is one of the main
natural nitrogen supply in addition to the irrigation and
rainwater supply. The active location of the bacteria and
the amount of fixation, however, have not yet well stud-
ied. In this report, at first, we investigated the penetrating
depth of sunlight into the surface soil using a solar battery
with radiometer. Then, we examined the distribution of to-
tal nitrogen content under exposed and shielded conditions
to the sunlight at interval of 2 mm from the surface. Total
nitrogen contents determined by a NC-analyzer increased
only in the uppermost (0 — 2 mm) layer from the ponded
surface soil for the exposed condition. Since the sunlight
reached down to 1 mm from the soil surface, we concluded
that the biological nitrogen fixation occurred only at the
thin surface layer with the penetrating sunlight.
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Photo 1 /KM 123517 2 KB L@l M2 MET 5720
DARPEEME M - 72 235E (EMo 2 -0) & RERE (B .
Apparatus for measuring the sunlight transmittance by
solar battery (two on the left side) and the illuminometer
(right end).
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Fig. 1 ®ERO/NMEFND 1o O EHHEE OB
Schematic diagram of apparatus for measuring the distribu-
tion of total nitrogen.
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Photo 2 2 X DAL
Apparatus for measuring the nitrogen distribution
under sunlight.
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Photo 3 I X DA
Apparatus for measuring the nitrogen distribution
under dark condition.
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The relation between the output by solar battery and
illuminance.
4.0

= ® ° ° ° )

S

8 3.0}

o

>

2.0 1 1 1 1
0 5 10 15 20 25

Water depth (mm)

Fig. 3 k¥R & KByt ) & ORLE.
The relation between the water depth and the output
by solar battery.
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Fig. 4 TOWS & XKoo ZEEM: & OBIE.
The relation between the soil depth and sunlight transmittance.
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RLTZ. *¥*:P<0.01, NS:P>0.05.

The distribution of total nitrogen of surface soil under

exposed and shield conditions. Bars indicate one standard

deviation with n = 3. The following values indicate signifi-

cant difference based on Student’s ¢-test, **: P< 0.01 and

NS: not significant (P> 0.05) .
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