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The rhizosphere is the zone where the plant absorbs nutrition and moisture. Therefore, it is

important to elucidate the behavior of nutrition in the rhizosphere for better plant growth and
fertilization.

Attempts were allowed to investigate behavior of nitrogen and inorganic nutrients under paddy and
upland bondiﬁons, using the rhizobox system filled with a shirasu soil applied with NH,"°NO; or
“NH,NO,. Rice (Oryza sative L.) and sweet pepper (Capsium annuum L.) were sowed in the center
of compartment (Rhizosphere) of the rhizobox and grown for six weeks. The results were as follows:

The soil pH became higher in the paddy condition and the highest in the rhizosphere during
cultivation. While, that of upland condition became lower and the lowest in the rhizosphere.

The soil total-nitrogen (T-N) content of non-rhizosphere decreased in both paddy and upland
conditions, while that of rhizosphere did not change in paddy condition and increased in upland
condition. The increase of T-N was due to the immobilization of fertilizer nitrogen in the rhizosphefe
of paddy condition, due to the movement of the soluble nitrogen compound the non-rhizosphere in
upland condition.

Soil NO;s-N significantly decreased compared to that of paddy bulk soil, but it is was higher in the
rhizosphere than that in the non-rhizosphere. In the upland condition, NOs-N increased from
non-rhizosphere to the i'hizosphere, then rapidly decreased in the rhizosphere. Moreover, the ratio of
NO;3-N derived from soil reached 94% in the rhizosphere of paddy condition, but 69% of NOs-N in
the sweet pepper rhizosphere came from fertilizer NOs-N.

In both paddy and upland conditions, water-soluble and exchangeable NH,-N decreased towards
the thizosphere. However, their content remarkably lowered in the paddy condition than in the upland
condition. Water-soluble NH,-N was not detected in the rhizosphere of paddy condition. The ratio of
water-soluble NH-N to exchangeable NH,-N was about 1:9 in the non-rhizosphere of paddy
condition, while that of upland condition was about 3:7 in both rhizosphere and non-rhizosphere.

In the rhizosphere, the ratio of NH,;-N derived from soil reached 85% in the paddy condition and
53% in the upland condition.

In the upland condition, the water-soluble Na®, Ca2+, Mg™, CI, NO; and SO,* concentrations
increased from non-rhizosphere toward rhizosphere, the opposite was true for water-soluble NH,", K*
and PO,” concentrations. In the paddy condition, water-soluble ions except PO, showed a similar
current to those of upland cendition, while the contents of those ions were lower than those of upland
‘| condition except the CI', and Na', Ca®* in the rhizosphere. Although the concentration of PO,
increased in the rhizosphere, it significantly decreased in an experiment applying ammonium sulfate.

These results indicate that the mineralization and immobilization of nitrogen are more active in the
rhizosphere of paddy condition than that of upland condition. It also clarify that the mechanism of ion
movement current from non-rhizosphere to rhizosphere in paddy condition was similar to those in

upland condition. However, the concentrations of most water-soluble ionsin paddy condition were

lower than those in the upland condition because of reduction state in paddy condition.
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