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Abstract: Atmospheric O, pollution has become the primary summer air pollutant in many parts of the country and has
already caused crop yield reductions. Atmospheric O, exposure is intermittent in nature; however, its specific effects on
common crop yields are not yet clear. In this experiment, a study on yield and biomass of wheat and soybean was initiated
using open-top static chambers by setting up five treatments with different concentrations of different intermittent exposures

( continuous exposure CE, 6 days of exposure stopping the 3-day cycle for 6d3C, 6 days of exposure stopping the 6-day
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cycle for 6d6C, exposure for 12 days stopping the 6-day cycle for 12d6C, and exposure for 12 days stopping the 12-day
cycle for 12d12C). The results showed that: (1) there was a significant negative linear correlation between O, exposure
dose (AOT40) and relative crop yield, with relative wheat and soybean yield decreasing linearly with the increasing
AOT40; (2) wheat and soybean yield and biomass of each component showed a significant linear decrease with the
increasing AOT40, however, no significant decreases were observed in wheat leaf and spike biomass. Soybean leaf biomass
and stalk biomass did not reach the significant level (P =0.12) although there was a tendency to increase; (3) For
soybean, there was no significant difference in the response of biomass of each fraction to AOT40 under different intermittent
exposure treatments, whereas the effect of intermittent exposure of wheat to 12d12C was significantly greater in the former
than that of 12d6C on the leaf biomass. In conclusion, there was no difference in the effect of different intermittent O,
exposures on wheat and soybean yields in response to AOT40, but the differences in leaf volume response in wheat indicated
the presence of intermittent effective recovery in wheat. The biomass response between crops and AOT40 under intermittent

0, exposure may be related to the fertility period, duration, and sequence of exposure.

Key Words: O, ; intermittent; wheat; soybean; yield; biomass
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I TRE e TR A S iR 3E A B OTCs . FIH 0,531 ( Model 49i, Thermo Scientific, USA) FI 1] 4 2 12 5 4 il
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Table 1 Oj; exposure doses ( AOT40 values) for wheat and soybean at different exposure modes

R /NF Wheat (pmol mol™" h) K& Soybean (wmol mol™" h)

O3 exposure pattern AA+40 AA+80 AA+40 AA+80
12d12C 12.96 25.92 20.36 36.80
12d6C 16.20 32.40 23.84 40.84
6d3C 15.12 30.24 23.38 40.72
6d6C 11.88 23.76 19.97 34.65
CE 22.68 45.36 33.98 61.92

CE. #4825 , NB BT h—HAWEY R 3d3C . 25 6 K1k 3 KIEFR;6d6C . 5 6 K511 6 KIGH ;2d6C: 5 12 K51k 6 KIGH;
12d12C : 2255 12 KA 1L 12 KOG,
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5. 12d12C FF AR R Y EAE AA+80 Fll AA+40 Z [AIFFAE B 35225 . ANIA] O, e BE X AN [A] (] fy A B i
A EE R R FEANE (1), AA+40 Fil AA+80 AbFEF 6d3C F1 12d12C AYM: A A= AR HL X
R4 B 2 R A AL 25 K, 6d3C F1 6d6C [ EEFE AA+40 Fil AA+80 AbFE T ¥ 1 & e, 12d6C
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S [i) i g A 27 i) A ) — e BE R FROMA O AT FIF 22 57 AA+80 ALBER 12d6C FiI CE [a] bR 4 385 77 ik 1%
THERFEAEIE, 6d6C F1 12d6C H F AR T H e RIFEALE , 6d6C [ AL AP K T H g W FaAb # ,
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Fig.1 Effect of different O; concentrations and intermittent treatments of wheat
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it B AFEA Y S AOT40 Z AR UL F LML R (P=0.05) ,

B O, 55515 (AOT40) 3 hn, KRG a LOR5E T MRAEAY &S 0,2 FE 5 (A0T40) I HR S
KAWL (B S) o A ARG N (A B8 B EKT-(P=0.118) , ZEFf/EY A
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Fig.3 The responses of relative yield of winter wheat and soybean to O; exposure dose (AOT40)
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Fig.5 The linear relationships between yield, and pod, leaf, stem, root, and total biomass of soybean and O; exposure dose (AOT40)
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