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Effects of Elevated O, Concentration on Nitrogen in Greening Tree Species in
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Abstract: Numerous studies have indicated that rising ozone (O, ) in the troposphere significantly decreased the photosynthesis and the
activity of Rubisco enzyme. So it can be inferred that the N uptake and distribution within the plants could be affected by elevated O;.
In this study, ten greening woody species, widely distributed in subtropical China, were exposed to charcoal-filtered air ( CF, less than
20 nL-L™") and elevated O, ( E-O,, mean concentration of 150 nL-L™") in open top chambers. The results showed that E-O,
significantly reduced the leaves biomass in Liquidamba formosana by 20. 9% , the stem biomass in Liriodendron chinense by 21. 4% ,
the root biomass in L. formosana and L. chinense by 24.2% and 32. 5% , respectively. E-Oj significantly affected the N concentration
in the stem but not those in leaves and root. The N uptakes in the whole tree (N,,), the leaves and the root were significantly affected
by E-O,. Compared to CF, E-Oj, significantly reduced the N, in L. chinense by 28. 4% and Schima superba by 22. 7% but significantly
increased the N, in Neolitsea sericea by 15.5% . Elevated O, concentration had no significant influence on N distribution within the
plants across the selected 10 tree species.

Key words : greening tree species; N distribution; N uptake; open top chamber; ozone
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Table 1  Effects of elevated O; on the biomass of various parts (leaves, stems and roots) in different trees species

TH my /g k! m/g bk ! m, /g bk !
CF E-0, CF E-0, CF E-0,
DQ 19.6 +0.22 17.6 +3.10 28.3 £2.30 24.7+3.22 20.9 +1.33 21.6+3.15
FX 11.8+1.26 9.3+0.73™ 19.7 £1.00 16.7 +1. 60 19.2 +0.29 14.5+1.00 * *
MGM 14.7 +2.35 10.6 +2. 03 27.9 £1.12 21.9+2. 18"  26.0%3.03 17.6 £+1.79*
MH 21.0 +2.07 18.0 +4. 04 22.0+2.75 21.1+2.67 21.0 +5.55 18.0 +17.98
MJZ 12.3+1.26 13.9 +1.49 14.9 +1.58 16.0 +0.92 15.2 +1.51 15.0 +0. 63
MWS 34.9 £0.76 33.2+1.52 29.8 +0. 09 29.3 +1.46 14.6 +1. 13 15.3 +2.40
0G 15.3 +1.41 15.8+1.73 22.7 £5.19 18.3 +0.67 14.4 +2.08 13.4+1.17
SN 20.7 0. 68 21.320.95 33.0 £0.74 30.2 £1.95 14.9 +2.51 12.3 +4.48
Sss 10.0 +0. 73 11.5+0.95 20.2 +1.04 20.7 0. 89 20.8 0. 89 18.8 +0. 74
XZ 11.5+1.36 11.3 £0.77 19.0 +0. 82 18.0 +1.44 18.3 0. 10 15.8 +1.29
T} Fof <0.001 <0.001 <0. 001
?ng;‘ 0, 0.071 0. 001 0. 008
Bl x 0, 0.121 0. 086 0.019
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Fig. 1 Effects of ozone on the N concentration in different organs (leaves, stem and root) of tree species
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Fig. 2 Effects of elevated O; on the N uptake amount of each plant in different tree species
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Fig. 3 Effects of elevated ozone on the N uptake amount within different organs (leaves, stems and roots) in different tree species
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