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Fig. 9 Oxygen content in the surface layer of
paddy soils derived from red earth (June,

rice-growing period)
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Table 1 Oxygen content in the rhizosphere of rice and the bulk soil
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Fig. 10 Oxygen content in the surface layer of
paddy soils derived from ycllow-brown soil

located at the lower part of terraces (October,
toon after harvest of rice)

o, (mg/l)
ZE (cm) Depth ORRCEEREE) ORREER) B - BX(L8)
Bulk soil Bulk soil Rhizosphere
(compact) (soft) Rhizosphere (soft)
1 0.05 1.7 3.0 4.5
2 tr. - 1.8 2.8
3 tr. - 0.77 1.8
4 t. 0.7 0.30 0.6
5 tr. — 0.12 0.05
6 tr. 0.1 0.04 tr.
10 tr. 0.04 0.03 -
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STUDIES ON OXIDATION-REDUCTION
PROCESSES IN PADDY SOILS
X. CONSUMPTION AND DYNAMIC BALANCE
OF OXYGEN IN PADDY SOILS

Pan Shuzheng and Yu Tianren
(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

An oxygen sensor was inserted directly into the soil for the determination of oxygen con-
tent in paddy soils. The rate of chemical consumption of oxygen in the soil was related to
the reduction intensity of the reductant. The rate was faster for organic reducing substances
and sulfide, requiring 20—30 minutes for the attainment of a steady state. The reaction for
ferrous iron requited 2—3 hours. The reaction rate with manganous ions was the slowest,
even when a large amount of Mn?+ was added to the soil. The change in oxidation-reduction
potential followed that of the oxygen content, with an abrupt fall to lower than 100 mV
when the oxygen content decreased to less than 1—2 mg/l.

Under natural conditions in the field, the oxygen content in the cultivated layer decrea-
sed with depth. However, even at a depth of 5 cm from the soil surface there was still consi-
derable amount of oxygen. The oxygen content in the rhizosphere was higher than that in
the bulk soil. The distribution of oxygen in the soil profile was dependent on the type of the
soil. For a gleyed (AG-type) paddy soil, the oxygen content was less than 0.5 mg/l throu-
ghout the profile except the uppermost layer; whereas for a well-drained ( APBC-type ) paddy
soil where there was no ground-water table in the whole profile, the oxygen content was
higher again in the illuvial horizon and lower horizons.
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