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STUDIES ON OXIDATION-REDUCTION PROCESSES
IN PADDY SOILS

(II1) Influence of Oxidation-Reduction Conditions
of the Soil on the Growth of Rice

T.J. Yo and W. L. Liv

(Institute of Soil Science, Academia Sinica)

For the study of the influence of oxidation-reduction conditions of the
on the growth of rice plant, pot experiments with three paddy soils

were conducted. The used soils included an acid paddy soil derived from
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quartiary red clay, an acid mountain paddy soil derived from granite and
a neutral alluvial paddy soil.

It was found that the application of green manure just before planting
in amount equivalent to 19 of the soil led to the retardation of growth of
rice as compared with the control treatment; dry weights of tops of rice
plant amounted to only 789, 22% and 45% respectively of the controls for
the three soils. The difference in growth between the two treatments was
most remarkable in the early period of plant growth. If the green manure
had been decomposed for one month in pot under semi-aerobic conditions
before planting, then the unfavorable effect could be nated only in the
neutral alluvial paddy soil which contained a relatively larger amount of
organic matter. ' '

The improvement of oxidation-reduction conditions of the soil by inter-
mittent applications of hydrogen peroxide and keeping the soil moisture
content at a level of about 50—709; of water-holding capacity instead of
waterlogging improved plant growth in soils with intensive reduction
processes, the effect being most conspicuous in the acid mountain paddy
soil where the unfavorable effect of green manure was also most remark-
able.

Measurements of oxidation-reduction potentials of leaves and stalks of
rice showed that the potentials were lowest when grown in pots with green
manure, and were highest when hydrogen peroxide had been applied into
the soil. There was also a rough correlation between potentials determined
with platinum electrode and with quinhydrone electrode, thus indicating
that the redox systems of rice plant when grown under different oxidation-
reduction conditions were not the same both expressed as intensity factor
(redox potential) or as quantity factor (the change in redox potential of
quinhydrone).

For the purpose of explaining the unfavorable effect of intensively re-
duced conditions of the soil on the growth of rice plant, it was noted that
there was a parallelism hetween the amounts of exchangeable and water-
soluble ferrous iron of the soil and the magnitudes of unfavorable effect.
Further pot experiment confirmed this supposition, in which the application
of ferrous sulfate in amount of 50 mg. iron per 100 grams of soil already
led to the retardation of growth of rice.

Conclusions were made that the unfavorable effect of reduction condi-
tions of paddy soils on the growth of rice was due to the excessive amount
of reduced materials, in which ferrous iron probably occuppied an out-
standing position, and measures leading to the improvement of oxidation-
reduction conditions of the soil could overcome this unfavorable effect.
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