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Effects of Doubled CO, Concentration on Growth and Photosynthesis of Soybean

ZHANG Peng,ZHANG Wen- hui, MIAO Xiu-lian, LI Hui,LIU Li-1i,ZHANG Wen- wen

(School of Life Sciences, Liaocheng University, Liaocheng 252059 , Shandong, China)

Abstract: The effects of doubled carbon dioxide concentration(700 pmol + mol ~")on some relevant indicators of growth and
development , biomass accumulation and photosynthesis in soybean ( Glycine max Merr. ) were investigated in artificial climate
room with soybean cultivar Qihuang 27 as material. Doubled CO, significantly increased plant height, dry weight, fresh
weight and the number of root nodule while significantly decreased the root/shoot ratio; Doubled CO, significantly increased
the contents of chlorophyll, carotenoid and anthocyanin; Doubled CO, increased photosynthesis rate, rubsico activity, stomat-

ic conductance ,and Fv/Fm. Results suggest doubled CO, enhanced photosynthesis by increasing related physiological traits,

hence, promoted the growth of soybean plants.
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Table 1  Effects of CO,doubling on height, fresh weight, dry weight, root/shoot and number of root nodule of soybean
CO, ¥k PR Bk b Bk g MR
CO, concentration/ Height/cm Fresh weight Dry weight Root/Shoot Number of root nodule/
wmol * mol ~! /g * plant 7! /g * plant 7! No * plant ~!
350 39.60 +3.42Bb 32.78 £5.11Aa 5.68 +1.06Ab 26.70 £4.97Aa 16.38 £3.91Bb
700 54.15 £4.73Aa 36.24 £4.87Aa 7.56 £1.15Aa 20.85 +£4.35Ab 44.25 +3.92Aa

PR FIE £ A2, ARIONG T2 B FR AL BRIRIAE 0. 01 1 0. 05 K225 8.3 5

Data in the table are expressed as mean + SD;Values within a column followed by different capital and normal letters show significant difference a-

mong treatments at 0. 01 and 0. 05 level, respectively.
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Table 2 Effects of CO,doubling on pigments content of soybean
CO M JE LIEZS S TR F® MR
CO, concentration
Chlorophyll Anthocyanin Carotenoid
/ol *+ mol ™!
350 15.80 £4.62Ab 4.61 £0.80Aa 18.39 +4.29Aa
700 20.13 £3.61Aa 4.84 +1.14Aa 20.85 +3.62Aa
% 27.4 4.9 13.6
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Table 3  Effects of CO, doubling on photosynthesis rate, solubility protein, stomatic conductance ,and Fv/Fm

CO, ¥R blnepuEs
CO, concentration /pmol * mol ~! Pn/p molCO, *m?s
350 15.48 +4.73Bb
700 19.90 +4.06Aa
% 28.6

AR H AL 7t
Spe /mg + g~ Gs/p, molH, 0 * m’s Fv/Fm
22.95 £5.84Ab 86.33 £4.51Aa 0.76 +0.04Ab
32.92 £4.37Aa 101.16 +4.97Aa 0.80 +0.02Aa
43.4 14.7 5.9

Pn : photosynthesis rate , Spc: solubility protein content, Gs:stomatic conductance
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