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Influences of Elevated Ozone on Rice Photosynthesis and Yield

ZHENG Fei—xiang, WANG Xiao—ke, ZHANG Wei-wei, DUAN Xiao—nan, HOU Pei—qiang

(State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Bei—
jing 100085, China)

Abstract: In order to investigate the effects of elevated ozone concentration on the leaf photosynthesis and yield loss of rice (Oryza sativa L.
3694 Fan ), we planted rice using open—top chambers(OTC) in situ in Jiaxing, Zhejiang Province and applied four treatments:charcoal —fil—
tered air (CF, 10 nL+L™"), unfiltered air (NF, 40 nL+L™") , and charcoalfiltered air with ozone additions(01:100 nL-L"; 02:150 nL-L™").
Rice was exposed to ozone concentrations from July 29 to October 11, 2007 and the actual days of exposure was 54. Photosynthetic pigments,
gas exchange parameters and yield of rice were determined. All results indicated that elevated ozone had significant effects on rice photosyn—
thesis and yield loss: (1)Compared to CF, the content of rice photosynthetic pigments declined markedly under O1 and O2 treatments and o—
zone accelerated rice leaf senescence; (2 )The gas exchange parameters, including the CO, saturated rate of photosynthesis (P,,), stomatal
conductance (Gs ), water usage efficiency (WUE ), stomal limit value(Ls ) and carboxylation efficiency (CE) significantly decreased, indicat—
ing the decrease in CO, usage efficiency on the photosynthesis of rice under the exposure of elevated ozone concentrations. Rice was the most
sensitive to O; at grain filling stage; (3)The effects of elevated ozone on the photosynthesis was embodied in the rice yield loss and the rice
yield loss reached 10% when AOT40 (Accumulated exposure over athreshold ozone concentration of 40 nL-L™) was 2.32 pL-L*-h.
Keywords:: ozone; rice; photosynthetic pigments; gas exchange parameters; AOT40; yield loss
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Table 1 Changes on gas exchange parameters of rice leaves among the treatments

SRAERTTE] Qb3 M CO, MR BE R L A TR/ BRABCER(CE)/ SHLFBE(GCS)/ SFLFREIE KA FI
(time) (group) (Py)pmolCOy m2+57 mol m?-s! mmol *m?-s™ (Ls) (WUE )/pmol - mol™
8H23H CF 64.63+0.64a 0.16+0.01a 474.67+7.64a 0.34+0.00a 2.32+0.02a
NF 61.88+0.83b 0.15+0.01ab 437.33+10.02b 0.35+0.01b 2.17+0.04b
01 61.29+0.25b 0.15+0.00b 773.67+22.05¢ 0.24+0.00c 1.67+0.01¢c
02 57.86+0.56¢ 0.09+0.01c 650.00+21.63d 0.22+0.01d 1.60+0.07¢
9H10H CF 50.29+0.71a 0.09+0.01a 463.00+5.00a 0.42+0.00a 7.30+0.27a
NF 58.05+0.20b 0.15+0.00b 444.00+8.19b 0.46+0.01b 4.49+0.14b
01 47.12+0.97¢ 0.12+0.01¢ 221.00+5.57¢ 0.40+0.01c 4.20+0.09b
02 46.34+0.16¢ 0.08+0.00a 211.00+£14.73¢ 0.30+0.01d 2.01+0.07¢
9H25H CF 63.47+0.87a 0.24+0.01a 382.67+4.73a 0.46+0.01a 3.40+£0.47a
NF 79.23+7.80b 0.32+0.09a 371.33£16.65a 0.54+0.01b 2.91+0.04ab
01 60.22+0.27a 0.13+0.00b 247.00+5.57b 0.45+0.01a 2.51+0.05b
02 38.23+0.12¢ 0.09+0.00c 207.00+1.00¢ 0.20+0.04¢ 1.17+0.25¢
10A3H CF 53.60+2.04a 0.20+0.02a 317.00+7.00a 0.49+0.01a 3.62+0.06a
NF 58.54+0.32b 0.22+0.01a 221.00+3.61b 0.49+0.01a 2.76+0.08b
01 39.68+0.14¢ 0.08+0.00b 187.00+2.00¢ 0.20+0.01b 0.98+0.04¢
02 33.95+1.23d 0.07+0.01b 113.00+6.24d 0.28+0.01¢c 1.56+0.04d

A SHENE RN WA R AR T RFRTE SBKFPERBE

Notes:All values are given by "mean + standard errors", different letters within the column stand for significant difference at P<0.05 level.
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