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Effects of Elevated Ozone on Biomass and Yield of Rice Planted in Open-Top

Chamber with Revolving Ozone Distribution
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Abstract: Improved open-top chamber (OTC) by revolving ozone distribution has been established for studying the effects of elevated ozone on
photosynthesis, biomass and yield of rice ( Oryza sativa L.). The result showed that the improved OTC could distribute ozone equably and
stably in OTC and meet the need of air exchanging between inside and outside OTC. The difference in temperature between inside and outside
of OTC was less than 1.87°C. The experiment also suggested that elevated ozone could decrease photosynthetic rate of flag leaves, biomass and
yield of rice. Compared with control, photosynthetic rates of rice flag leaves exposed to 1 x 1077 and 2 x 1077 05 were decreased by 38.6%
and 53.9% respectively; during 10:00 ~ 11: 00 on a sunny day in grain filling stage. In comparison with control, the relative growth ratios
(RGR) of aerial biomass of rice plant exposed to 1 x 107" and 2 x 1077 reduced by 8.8% and 32.3% » respectively. In the end, exposures to
1x 1077 and 2x 1077 Oy resulted in yield losses by 10.1% and 53.1% » respectively.
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Fig.2  Sketch of structure for ozone distributing system
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Fig.3  Sketch of data auto-collection station
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Table 1  Distribution of ozone volume percentage in OTC
HCRF A B 107 PHEBN B0 R bR A5 R
Fillfom  AfL PoTREER XD [ i /X107 1%

1 1.03 0.98 1.02 0.97 1.01 1.00
Il 1.01 1.03 1.02 0.99 1.00 1.01 S3.19 =0.956

0 m 1.0 1.00 0.97 0.98 1.03 1.00 100 0 =0.437 0.023 101
v 1.01 0.99 1.00 0.97 0.96 0.99
1 1.02 1.04 1.02 1.04 1.01 1.03
Il 1.00 1.02 1.04 1.01 1.06 1.03 S3,19 =1.603

8 i 1.01 1.02 1.01 1.02 1.03 1.02 1.03 p=0.28 0.020 107
IV 1.05 1.03 1.01 1.05 1.08 1.04
1 1.05 1.08 1.11 1.00 1.04 1.06
Il 1.07 1.10 1.06 1.07 1.01 1.06 S3.10 =0.462

130 i 1.09 1.05 1.14 1.04 1.08 1.08 1.06 p=0.712 0.036 107
v 1.06 1.11 1.06 1.03 1.02 1.06
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Table 2 Temperature change inside and outside OTC/°C
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09: 00 36.17 34.72 1.45 34.45 33.93 0.52 29.86 29.83 0.03
10: 00 37.07 35.61 1.46 35.88 35.57 0.31 31.64 31.13 0.51
11:00 36.77 35.99 0.78 37.22 36.48 0.74 32.91 32.41 0.50
12:00 38.44 36.94 1.50 38.08 36.82 1.26 33.79 32.68 1.11
13:00 38.37 36.92 1.45 39.12 37.61 1.51 34.72 32.98 1.74
14:00 38.32 37.37 0.95 39.77 37.95 1.82 35.25 33.38 1.87
15:00 40.70 39.27 1.43 39.31 37.98 1.33 33.78 32.64 1.14
16: 00 40.17 38.66 1.51 37.97 36.18 1.79 31.07 30.57 0.50
17:00 38.00 36.84 1.16 35.54 34.71 0.83 29.69 29.31 0.38
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g of . O
i) PR R
o 4r CF NF 1x1077 2x1077
R 2L GLH 9% 89.5+3.6a 87.8+5.7b 83.6x6.7bc 78.7x2.9¢
o . J R £ 107.9+8.1a 102.6+8.4a 85.8+9.3b  55.7+6.5¢
CF NF 1x107 2x107 TR TE /g 2.7+0.2a 2.8+0.2a 2.2+0.2b 1.6+0.1c
O: %% THITE/g 27.7+1.0a 27.1+0.8a 25.7+1.1b  24.4+0.6¢c
P /kg'm 2 0.79+0.1a 0.75+0.1a 0.71+0.1b  0.37+0.0c
Bl B R B+ b3HEZE n = 10 WRIEHU/ %  53.6+1.9a 53.4+1.2a 49.9+2.0a 44.4+2.3b
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