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Effects of Elevated Ozone Concentration on Soybean Photosynthesis and Yield
JIN Dong-yan,ZHAO Tian- hong,FU Yu,SUN Jia- wei, HUANG Shuang

(College of Agronomy,Shenyang Agricultural University , Shenyang 110161 , Liaoning, China)

Abstract:In recent years,the elevated ozone has some significant effects on plant photosynthesis, respiration, water availa-
bility and so on. In this paper, the effects of the elevated ozone concentrations on soybean photosynthesis and yield were
studied in use of open-top chambers. Photosynthetic traits of Pn, Gs, Ci, Tr and contents of Chla, Chlb, Chl(a +b) and
Chla/b were determined. The results showed that Pn reduced significantly (P <0.01) ,Gs,Ci and Trascended firstly and de-
clined following, the contents of Chla,Chlb,Chl(a +b) and Chla/b of soybean leaves under elevated ozone (110 nmol *

mol ™) were lower than that of control. The decrease of 100-seed weight of soybean was not significant( P >0.05) , but the
decrease of grain weight per plant and grains per plant was significant( P <0.01). It indicates that elevated ozone has more
negative influence to the soybean,which reduces the soybean photosynthesis intensity and the amount of flowers and inhibits
the process of pollen fertilization , thus reduces the yield on soybean.
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Fig. 1  Effect of elevated ozone concentration on the net

photosynthetic rate of soybean leaves
2.1.2 AILFHE(Gs) O HREM F Gs
PIET CK(E 2) , I [ RE 5T T e Bk )
LA [ AE B4, CK 7R 45 5] Gs 3k B85 5, 1M
O b1 Gs TEFAE B ik B i {l . [AF, Ak
SZEIEHIT G CK 5 O, 4b B Gs (A & 2 7 (P <
0.01) , 435 b CK R&Af 18. 53% Fl1 24.30% |

120.00 EICK H0;

~; 100.00 F R %bB %
~ 8000t BT g\ oB
£ = E\ = K
é( 60.00 §§ §§ §§
3 40.00 | EQ g% E%
o BN =N =N
=\ =N =N
SRS e 453EN sl

Branching Flowering Podding Filling

2 O REEFEXREM R Gs BRI
Fig.2 Effect of elevated ozone concentration on the stomatal

conductance of soybean leaves
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Fig.3 Effect of elevated O, on transpiration rate
concentration in soybean leaves
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Fig.4 Effect of elevated O, on intercellular CO,
in soybean leaves
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Table 1  Effects of elevated O, on chlorophyll content in soybean leaves
A F A Qb3 Chl a Chl b Chl(a+b)
Chla/ b

Growing stage Treatment /mg*g “TrRwW /mg-*g L FW /mg*g “IFW
e , CK 0.97 £0.02 aA 0.75 £0.03 aA 1.72 £0.04 aA 1.30 £0.05 aA
I3 Bity] Branching 0, 0.82+0.04 bB 0.66+0.11 aA 1.48 +0. 15 bA 1.26 +0. 16 aA
, CK 1.24 £0.14 aA 0.73 £0.02 aA 1.98 +0.13 aA 1.70 £0.20 aA
FFAER] Flowering 0, 0.97 £0.03 bA 0.71 £0.06 aA 1.69 £0.03 bA 1.37 £0. 14 bA
- . CK 1.34+0.03 aA 0.83 £0.03 aA 2.17 £0.05 aA 1.61 £0.04 aA
453219] Podding 0, 1.04 £0.10 bA 0.80 £0.18 aA 1.84 +0.08 bB 1.37 £0.03 bA
F— CK 1.46 £0.08 aA 0.59 0. 13 aA 2.05 £0.27 aA 2.59 +0.38 aA
SR Filling 0, 1.11 +0.02 bB 0.62+0.11 aA 1.73 £0.12 aA 1.82 £0.29 bA
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Different capital and small letters in the columns show the significance of different treatments at P <0.0land P <0.05 levels, respectively.
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Table 2 Effects of elevated O, on grain yield of soybean
e BBk 4 LR IERL TR E B Mot B
frean Grains per Number of pods  100-seed  Seed weight
plant per plant weight/g per plant/g
738.15 49.70 + 24.88 = 182.25 +
206.54 aA 4.62 aA 1.20 aA 46.57 aA
0, 155.33 = 32.22 + 22.33 34.48 =
’ 16.17 bB 4.03 bB 2.26 aA 1.82 bB
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