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Symptom of Leaf Injury and Varietal Difference to Ozone in Rice and Soybean Plant
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ABSTRACT : This study was carried out to elucidate the symptom of leaf injury to ozone and to determine varietal
difference to ozone injury in rice and soybean plant. Ozone was produced by electrostatic discharge in oxygen and was
monitored by UV absorption ozone analyzer. The rice leaves were spotted red and rolling leaf edge, discolored to reddish
brown or yellowish white in response to ozone, and the leaves that were severely stressed were withered from the tip of
leaf. The soybean ones were also discolored to lemon yellow, yellow or dark brown. The leaf injury in both rice and
soybean was clearly appeared at the reverse side of leaf and in lower leaves. Milyang 23 and Nonganbyeo among rice
cultivars tested were resistant to ozone, but Chucheongbyeo was resistant to it. The ratio of leaf injury was increased
and chlorophyll content was decreased as the extension of ozone exposure from 2 to 8 hours in rice. Keunolkong and
Danyeopkong among soybean cultivars tested showed resistant reaction to ozone, but Kwangankong and Muhankong were
susceptible to it. It was observed that the soybean plants grown for 45 days after seeding were severely damaged by

ozone than those of other growth stages.
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Table 1. Ozone generator and monitoring system

Classification

Ozone generator
ozone fumigated velocity
air volume

Ozone measuring instrument
OZONE measuring range 0.00 ~ 9.99ppm
ozone monitoring instrument IN-2,000 UV absorption ozone analyzer

Function

0 ~ 4g fhrs.
10¢ /min

Chamber
mode Open-top chamber
volume 200 100x 150 cm
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Fig. 1. Leaf symptom of rice appeared at 3 days after treated for 3
hours with 0.3 ppm ozone.

A. Small red spots and rolling leaf edge.
B. Discoloration to yellowish white and reddish brown of
lower leaf.
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Fig. 2. Leaf symptom of soybean appeared at 3 days after treated for
3 hours with 0.3 ppm ozone.

A. Degree of leaf discoloration induced by ozone stress ;

El

healthy leaf(a), lemon yellow(b), yellow(f, g), and
yellow with reddish brown spots(h).
B. Dark brown spots induced by ozone stress.
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Table 2. Varietal difference of rice i response to ozone”

Cultivars (1~9) ®)
Milyang 23 3 00
Nonganbyeo 3 176
Janganbyeo 5 180
Kancheogbyeo 5 213
Donghaebyeo 5 230
Chuchecnghyeo 7 180

a) Response was investigated at 3 days after ozone exposure at 5~6
leaf stage.
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Fig. 3. Changes in ozone injury to exposure time at seedling stage
of rice.
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Fig. 4. Changes of chlorophyll content to ozone exposure time at
seedling stage of rice.
Table 3. Reduction rate of chlorophyll content to ozone exposure at
different growth stages in rice
Culti » .M:xinum -
Milyang 23 6.7 13 8.9
Nonganbyeo 63 0.8 6.6
Donghaebyeo 244 7.1 0.7
Chucheongbyeo 6.8 8.8 13.4
a) 23-day seedlings.
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Table 4. Varietal difference of soybean in response to ozone®

Cultivars Visible injury(1~9) Leaf injury(%)
Keunolkong 1 0.0
Danyeopkong 3 250
Taekwangkong 5 156
Miweonkong 5 400
Sobaeknamulkong 5 457
Duyeukong 7 440
Eunhakong 7 424
Pureunkong 7 53.5
Muhankong 7 55.6
Kwangankong 7 71.7

a) Response was investigated at 3 days after ozone exposure.

Table 5. Leaf injury to ozone exposure at different growth stages in

soybean
Cultivars Leaf injury(%)
30 DASY 45 DAS 60 DAS

Keunolkong 0.0 7.7 6.0
Danyeopkong 250 16.2 16.8
Kwangangkong 71.7 2713 1.8
Miweonkong 40.0 533 55.1
Sobaeknamulkong 45.7 52.6 321
Eunhakong 424 50.0 51.4
Pureunkong 53.5 56.1 323

a) Days after seeding
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Table 6. Grain fertility to ozone exposure at different growth stages

in soybean
Grain fertility(%)
Cultivars Control
30 DAS” 45 DAS 60 DAS

Kwangankong 784 770 79 749
Danyeopkong 750 679 64.0 71.1
Duyeukong 770 700 56.0 7.1
Muhankong 71.5 70.6 60.7 63.0
Miweonkong 83.8 88.0 63.5 76.0
Sobaelnamulkong 80.0 72.5 725 783
Eunhakong 65.7 59.5 55.6 59.0
Keunolkong 85.0 80.6 70.6 833
Taekwangkong 759 714 72.5 72.8
Pureunkong 75.9 63.8 61.8 69.7

a) Days after seeding.
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