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Studies on the Effects of Ozone Gas on Paddy Rice

4. Effects of Ozone Gas on Rice Growth at Different Nutrition Levels
Bok Young Kim,* Suk Hee Lee,** Maun Soo Kim¥*
Abstraet

This study was carried out to investigate the effect of ozone gas on paddy rice at the differ-
ent nutrition levels. Jinjubyeo variety of rice plant was exposed to 0.3 ppm ozone gas for 3
hours. It was cultivated at three different application levels, optimum, —50%, and +50% of
optimum of nitrogen, phosphorus, and potassium, respectively. After ozone gas fumigation,
percentage of damaged leaf, malondialdehyde contents, activity of peroxidase, and nutrient
contents of rice plant were observed.

The results obtained are as follows.

1) Percentage of damaged leaf was increased at the both additional 50% application of nitr-
ogen and 50% reduction of potassium.

2) Malondialdehyde contents of leaves were increased with the ozone gas exposure.

3) Percentage of damaged leaf was increased at the lower level of K,O/N ratio in leaves.

4) Nitrogen, phosphorus, and potassium contents in rice leaves were decreased with the
ozone gas exposure.

5) The peroxidase bands on gel in electrophoresis were changed by the ozone gas exposure.
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Photo 1. Typical symptoms of ozene toxicity on
rice leaf.

Table 1. Physico-chemical properties of the soil used.

pH o.M T-N Av-P,0; Ex-cations(me/100g) CEC Av-Si0, Soil
(1:5) (%) (%) (ppm) Ca Mg K (me/100g) (ppm) Texture
5.3 0.98 0.08 71 2.57 0.68 0. 39 7.2 116 Loamy
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Table 2. Percentage of damaged leaf exposed to Ozone gas at the different nutrition level.

(Unit : %)

Control N P.O; K.0 Wollastonite
(N:P:K=12:7:8) +50% —50% +50% —50% +50% —50% (300kg/10a)
7.5 22.5 Tr 7.5 6.3 17.5 7.5

Table 3. Changes of malondialdehyde in the rice leaves exposed to Ozone gas

(Unit : A532~600)

Control N P,0O; K,O Wollastonite

+50 —g) +50 —50 +50 —50 (300kg/10a)
None-fumigation 0.136 0. 160 0. 153 0.138 0. 141 0.132 0.115 0.127
Q,-fumigation 0.145 0.182 0. 150 0. 143 0. 151 0.133 0.130 0.135
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Fig. 1. Patterns of the peroxidase in the Gel-
electrophoresis.
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Table 4. Effects of Ozone gas on change of nutrition in the rice leaves grown at the different

nitrogen levels.

(Unit : %)

levellg% ) 0, fumigation N P.0; K.0 Si0, K:0/N Si0,/N
Control None 2.36 0.62 3.24 4.04 1.37 5.71
0, 2.28 0.57 2.98 3.77 1.31 1.65
+50 None 3.07 0.63 3.24 3.28 1. 06 1. 04
0, 2. 82 0.61 2.94 3. 28 1. 04 1.16
—50 None 1.59 0.64 2.68 5.48 1.69 3.45
0, 1.64 0. 62 2.48 5.23 1.51 3.19

Table 5. Effects of ozone gas on changes of nutrition in the rice leaves grown at the different

phosphorus levels.

(Unit : %
PZOS O v . .

levels fumiga;ion N P.0s K.0 Si0, K.O/N Si0./N
Control None 2.36 0. 62 3.24 4.04 1.37 1.71

Os 2. 28 0.57 2.98 3.77 1.31 1.65
+50 None 2. 30 0.64 3.33 4.77 1.46 2.07

O, 2.20 0.63 3.30 3.96 1.50 1. 80
—50 None 2.29 0.57 3.22 4.48 1.41 1. 96

0O, 2.16 0.56 3.18 4.47 1.47 2.07

Table 6. Effects of ozone gas on changes of nutrition in the rice leaves grown at the different

potassium and silicate levels.

(Unit : %)

K.,0 & SiO O . .
2levels ? fumiga:ion N P:0s K0 Si0, K.0/N Si0:/N
Control None 2. 36 0.62 3.24 4.04 1.37 1.71
O, 2.28 0.57 2.98 3.77 1.31 1.65
-+50 None 2.32 0.62 3.40 4. 20 1.47 1.81
O, 2.29 0.59 3.33 4.21 1.45 1. 84
—50 None 2.39 0. 60 3.03 3.39 1.27 1.42
O, 2. 30 0.59 3.02 3.35 1.31 1.47
Si0, None 2.21 0.59 3.11 10. 47 1.41 4.74
(300kg/10a) 0, 2. 04 0.56 3.00 10. 44 6.47 5.12
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Fig. 2. Relationships between K,0/N ratio and
percentage of destroyed leaves.
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