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Abstract: An open—top chambers(OTCs) experiment on field—grown rice( Oryza sativa L.) was conducted in order to compare the performance

of flux—based index(AF.X ) and exposure—based indices(A0T40 and SUM06) in predicting the yield loss of ozone—stressed rice. Five differ—
ent treatments of ozone(O;) (Ambient air, AA ; Non—filtered air, NF; Non—filtered air with additional Os of 30 nL-L", NF+30; Non—filtered air
with additional O; of 60 nL- L, NF+60; and Non—filtered air with additional O; of 90 nL-L", NF+90) were adopted. Based on the boundary—

line analysis, the limiting effects of environmental variables on stomatal conductance(g,) of rice flag leaves were analyzed. A typical light re—
sponse curve was found for g, with light saturation at approximately 500 wmol-m2+s™ photosynthetically active radiation( PAR ). The optimum
air temperature (T') for g, was 33.1 °C. The critical values for g, responses to vapor pressure deficit(VPD), phenology (phen) and O; dose

(AOT0) were 1.3 kPa, 500 °C+d and 5 pL-L™+h, respectively, and g, decreased sharply when the critical values were exceeded. A Jarvis

type multiplicative model was drawn up and parameterized to predict g, and stomatal O; uptake of rice flag leaves from environmental vari—

ables(PAR, T, VPD, phen and AOTO0). Approximately 61% variation of measured g, could be accounted for by the Jarvis type model. The re—
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lationship between relative yield loss and accumulated stomatal O; uptake(AF,X), using a threshold(X) for the O, uptake rate of 2 nmol-m2-s7,
provided a higher R?>~value(0.63) than those of relationships based on A F,X with other thresholds(<0.63), A 0T40(0.49 Yand SUM06(0.51).
Compared to exposure—based indices(4 0T40 and SUM06 ), flux—based index (A F,, X ) was more robust for the risk assessment of O; on rice

production in our experiment.

Keywords: rice; open—top chambers(OTCs ); Jarvis model; stomatal conductance; O; flux; yield
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Figure 1 Diurnal mean O; concentration during the growing season of rice
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Table 2 Limiting functions of stomatal conductance model and values of function parameters
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Notes: g is maximum stomatal conductance; f,; is minimum relative stomatal conductance; fpag is limiting function of light on stomatal conductance; fi,
is limiting function of temperature on stomatal conductance; fipp is limiting function of vapor pressure deficit on stomatal conductance; fy, is limiting function of
phenology on stomatal conductance; fo, is limiting function of O on stomatal conductance; 7., is mathematical minimum temperature for stomatal movements;
T is mathematical maximum temperature for stomatal movements; T, is optimum temperature for stomatal movements; 1", is physiological minimum temper—
ature for stomatal movements; 7", is physiological maximum temperature for stomatal movements; a, b, ¢, d, e, f, g , h are function coefficients.
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Figure 5 Relative yield of rice in relation to A 0T40(a),SUM06(b) ,AF,0(c) and AF,2(d)
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