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Varietal Difference of Resistance to Ozone Injury in Rice Plant*

Jae Keun Sohn* and Sang Chul Lee*

ABSTRACT : The response of seventy-five rice cultivars to ozone(Q;) were tested in the

open-top chamber with ozone producing and monitoring system to determine the varietal differ-

ence of resistance to Qs stress. Ozone was produced by electrostatic discharge in oxygen and was

monitored by UV absorption ozone analyzer. Difference in response of rice to ozone was more

clearly appeared on rice plants treated for 2 to 4 hours at 0.3 ppm concentration of O;, Varietal

resistance of rice to ozone was more distinctly classified at 21- to 35-day seedlings compared

with 14-day rice plants. Most of indica and Tongil (indica X japonica) type rice cultivars were

more resistant than that of japonica cultivars based on the leaf injury to Os; Eight Korean

cultivars belong to japonica groups showed highly resistant reaction to O, Ozone exposure dur-

ing booting stage caused lower grain fertility than exposures during seedling, maximum tillering

and heading stages of rice.

Key words : Rice, Ozone injury, Varietal difference.
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Table 1. Ozone generator and monitoring sys-
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Table 2. Standard assessment for O, injury of

tem rice plant
Classification Function Reaction Leaf injury
Ozone generator (1-9)
Os fumigated velocity 0~ 4 g/hrs. R(1) No injury
Air volume 10 € /min, MR(3)  Slight yellowing or narrow and small
Ozone measuring instrument reddish spots on lower leaves
O3 measuring range 0.00 ~ 9.99ppm MS(5) Older and lower leaves discoloured
03 monitoring instrument IN-2,000 UV absorption to reddish-brown
ozone analyzer S(7~9) Most leaves discoloured to reddish-

Chamber
Mode Open-top chamber
Volume 200Xx100% 150 cm

brown or partially dead

R : resistance. MR : moderate resistance.
MS : moderate susceptibility. S : susceptibility.
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Table 3. Effect of ozone concentrations and
exposing time on leaf injury of two
rice cultivars

Cultivars® O; conc. Time Leaf injury
(ppm) (h) (1-9)?
0.1 2 2.4
4 2.8
8 3.4
Chucheong-
byeo 0.3 2 4.2
4 6.8
6 8.4
0.1 2 1.2
4 1.4
8 1.4
Milyang 23
0.3 2 1.8
4 2.4
6 3.0

a) Ozone exposure at 20-day seedlings.
b) Mean values of 20 plants per treatment,

Table 4. Degree of leaf injury of rice plant to
ozone exposure at different seedling

ages
Leaf injury(1-9)
Cultivars
14-day 21-day 35-day
seedling  seedling seedling
Chucheongbyeo 6.8 6.5 6.2
Milyang 23 4.2 2.3 2.0
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Table 5. Varietal difference of rice in response to ozone
Response to ozone?
Types ) .
Resistant Moderate Susceptible
(1.0~3.0) (3.1~6.0) (6.1~9.0)
Tongil Tongil Gayabyeo Yeongpungbyeo  Namcheonbyeo Tetep TN1
type & Hangangchalbyeo Chilseongbyeo Weonpungbyeo Josaengtongil IR 3 Milyang 63
Indica Cheongcheongbyeo Milyang 21 Samgangbyeo Dasanbyeo IR %0 Taebaeghyeo
Pungsanbyeo Milyang 22 Sujeongbyeo
IR29 Milyang 23
Namyeongbyeo Milyang 42
Japonica Janganbyeo Hwaseonchalbyeo ~ Hwaseongbyeo Keumnambyeo Samcheonbyeo Chucheongbyeo Hwashinbyeo
Kancheoghyeo Sinseonchalbyeo Dongjinbyeo Daeyabyeo Nagdongbyeo Sangsanbyeo Geurnobyeo
Tonghaebyeo Tlpumbyeo Hwayeongbyeo Gyeahwabyeo Seohaebyeo Sambaegbyeo Tamyjinbyeo
Nonganbyeo Hyangnambyeo Daeanbyeo Anjungbyeo Sangnambatbyeo Jinmibyeo Jinbubyeo
Unjangbyeo Hwajungbyeo Palgonghyeo Nihonbare Pungok
Dunnaebyeo Ilmibyeo Cheongmeongbyeo Koshilkari Samnambyeo
Seomjinbyeo Mangyumbyeo Yeongnambyeo Shingeumobyeo Gihobyeo
Hwacheongbyeo Sasanishiki Joryeongbyeo
Hwanambyeo Geumobyeo 1 Calrose
Sangjubyeo
Total 20 3 7

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

Table 6. The ratio of leaf injury to ozone exposure according to growth stage in rice plant

Leaf injury(%)
Variety Seedling® stage  Maximum tillering stage Booting stage Heading stage
Milyang 23 0.0c 17.1a 3.9b 1.1c
Donghaebyeo 23.0a 23.3a 14.3b 1.9¢c
Nonganbyeo 17.6b 22.2a 14.0c 3.6d
Chucheongbyeo 18.0c 36.1a 25.7b 3.5d
Janganbyeo 18.0b 43.3a 15.0b 1.6c
Kancheogbyeo 27.3a 17.5b 13.7¢c 2.5d

a) 23-day seedlings.

Values followed by the same letter in the row are not significantly different at 5% probability level by DMRT.
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Table 7. The ratio of grain fertility to ozone exposure according to growth stage in rice plant

Fertility (%)
Variety Control - - T - -
Seedling? Maximum tillering Booting Heading

stage stage stage stage
Milyang 23 69.2 714 72.0 64.5* 72.7*
Donghaebyeo 89.5 89.0 88.2 81.8* 88.2
Nonganbyeo 88.9 88.8 84.6* 83.0™ 86.9
Chucheongbyeo 92.1 93.7 94.3 89.6* 94.5
Janganbyeo 90.5 93.3 90.7 85.5* 93.8*
Kancheogbyeo 92.7 89.8* 89.5* 88.4* 88.9*

a) 23-day seedlings.
*, ** is a significant at 5%, 1% levels, respectively.
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