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Effects of Ambient Ozone Levels on Rice Yield

Jae Seoun Hur and Choong Il Lee'
Department of Environmental Education, Sunchon National University, Sunchon, Chunnam 540-742, Korea
'Environmental Conservation Research Team, Research Institute of Industrial Science and Technology(RIST),
Chunnam 545-090, Korea

ABSTRACT : Open-top field chamber study was carried out to investigate effect of ambient ozone level
on the yield of rice cultivar ‘Dongjin’ in Kwangyang area located in the vicinity of the industrial com-
plex of Yechon petrolium refinery and chemical works or Kwangyang Iron and Steel works during the
summer of 1997. Mean ozone concentration of ambient air during daytime (9:00~17:00) was revealed
to exceed over 40 ppb which is defined to be a critical level causing plant injury and yield reduction in
Europe. Yield component analysis showed that there was no significant difference in rice yield between
ambient air and charcoal-filtered air. The results suggest that the ambient ozone levels during the ex-
posure period had no effect on yield reduction of rice cultivar ‘Dongjin’ and it is likely that the cultivar

is tolerant to ambient ozone levels.

Key words: Open-top field chamber, ozone, rice, yield reduction.
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Table 1. Climatological data in Kwangyang area during the
exposure periods (11/08/97~10/10/97)

1. Dail}; mean temperature

(2) Daily maximum mean temperature (°C) 275

(b) Daily minimum mean temperature ("C) 18.6

(c) Daily mean temperature (°C) 23.1
2. Daily mean light intensity (J/cm®) 1257.6
3. Daily maximum wind speed (m/sec) 3.62
4. Number of rainy days 6.0
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Table 2. Annual mean concentrations of air pollutants in
Kwangyang area for the last 6 years (courtesy of Korean
Ministry of Environment)

Levels of air pollutants (ppb)

Year
O, SO, NO,
1993 25 12 12
1994 23 11 18
1995 27 13 20
1996 26 11 16
1997 24 11 14
1998 27 12 14
120 ppb
80 fl--- -
Ambient
40 W/WNAN----------
Filtered
0
9/10 : 101
Date

Fig. 1. Ozone levels of daytime (9 :00~17:00) in ambient air
or activated charcoal filtered air in Kwangyang region during
the exposure periods.
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Table 3. Yield analysis of rice cultivar, Dongjin’, exposed
to ambient air or activated charcoal-filtered air in Kwangyang
area during the summer of 1997

Components Filtered air Ambient air
1. No. of panicles/hill 13.1£0.59  15.0%0.63
2. No. of grains/spiklet 88.5+2.16 89.94+2.34
3. Percent of filled-grains 89.4+2.48 89.71+1.30
4. Wt. of 1000 grains (g) 260025  26.410.25
5. Rough rice yield (kg/10a) 678.0

650.9
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