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Figure 1  Variations of net photosynthetic rates in Pinus tabulaefomis (A) and Ginkgo biloba (B) leaves under elevated CO,

concentration

1 CO, ( + )
Table 1  Effects of CO, enrichment on chlorophyll content of Ginkgo biloba leaves (Means+SE)
Chla Chlb Chl (a+b)
Treatment time (d) Treatment (mg-g~tFW) (mg-g~'FW) (mg-g~*FW) Chl a/Chl b
20 CK 1.200+0.031 0.597+0.042 1.797+0.073 2.015
CO, 1.245+0.109 0.609+0.080 1.854+0.088 2.055
40 CK 1.298+0.106 0.668+0.058 1.966+0.162 1.945
CO, 1.299+0.077 0.682+0.043 1.981+0.118 1.904
60 CK 1.110+0.010 0.495+0.007 1.605+0.016 2.244
CO, 1.344+0.133* 0.648+0.060* 1. 992+0.186* 2.076**
80 CK 1.114+0.164 0.590+0.061 1.704+0.124 1.884
CO, 1.204+0.047 0.620+0.056 1.823+0.103 1.942
100 CK 1.142+0.077 0.486+0.049 1.628+0.026 2.350
CO, 1.149+0.101 0.474+0.060 1.624+0.110 2.423
*P <0.05; ** P <0.01
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Table 2  Effects of CO, enrichment on chlorophyll content of Pinus tabulaefomis leaves (Means+SE)
Chla Chlb Chl (a+b)
Treatment time (d) Treatment (mg-g~'FW) (mg-g~'FW) (mg-g~'FW) Chl a/Chl b
20 CK 0.612+0.021 0.293+0.001 0.905+0.021 2.088
CO, 0.662+0.045 0.323+0.030 0.984+0.069 2.057
40 CK 0.965+0.035 0.471+0.042 1.436x0.075 2.056
CO, 1.021+0.112 0.481+0.063 1.502+0.175 2.128
60 CK 0.873+0.049 0.407+0.054 1.280+0.051 2.148
CO, 0.978+0.063 0.460+0.021* 1.438+0.084 2.125
80 CK 0.900+0.127 0.457+0.077 1.357+0.197 1.980
CO, 1.172+0.071* 0.600+0.030* 1.772+0.091* 1.955
100 CK 0.867+0.141 0.355+0.078 1.222+0.218 2.462
CO, 1.133+0.078* 0.538+0.009* 1.671+0.085* 2.107*
*P <0.05; ** P <0.01
30.000 A BCO: [ICK 30.000 B BCO: [OCK
= 25000 25.000
1]
8= 20000 20,000
5¢
% o 15.000 15.000
5 o
£ L 10,000 10.000
=
@ 5.000 5.000
0.000 0.000
20 40 Gl a0 104 20 40 Gl 80 100
Time of treatment (d) Time of freatment (d)
2 CO, (A) (B)
Figure 2  Effects of elevated CO, concentration on the contents of soluble protein in Pinus tabulaefomis (A) and Ginkgo biloba
(B) leaves
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Table 3 Effects of elevated CO, on the contents of soluble
sugar and starch in Pinus tabulaefomis leaves (Means+SE)
Treatment
time (d) Treatment  Soluble sugar (%) Starch (%)
20 CK 2.607 + 0.258 1.051 + 0.146
CO,; 2.639 + 0.329 2.904 + 0.680
40 CK 2.794 + 0.393 1.483 + 0.204
CO, 3.026 £ 0.520 2.194 + 0.170**
60 CK 3.156 + 0.046 4.584 + 0.390
CO, 3.528 + 0.380* 5.065 + 0.096
80 CK 3.834 + 0.020 5.461 + 0.785
CO, 3.946 + 0.227 6.072 + 0.614
100 CK 3.633 + 0.054 3.837 £ 0.411
CO, 3.823 + 0.241 4.265 + 0.572

*P <0.05;** P <0.01

4 co, (
+ )
Table 4 Effects of elevated CO, on the contents of soluble
sugar and starch in Ginkgo biloba leaves (Means+SE)
Treatment
time (d) Treatment  Soluble sugar (%) Starch (%)
20 CK 2.195 + 0.298 1.289 + 0.016
CO, 2.920 £ 0.177 3.125 + 0.347*
40 CK 2.968 £ 0.131 2.139 + 0.573
CO, 3.212 + 0.158 5.268 + 0.342**
60 CK 3.340 £ 0.222 3.782 £ 0.424
CO, 3.547 + 0.254 6.664 + 0.130**
80 CK 3.838 £ 0.374 4.881 + 0.424
CO, 3.562 £ 0.128 7.488 + 0.457
100 CK 2.207 £ 0.106 3.096 + 0.262
CO, 2.921 £ 0.123** 5.674 + 0.379**

*P <0.05;* P <0.01
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Abstract The main photosynthetic characteristics of the main urban forest species Pinus tabulaefomis and Ginkgo biloba in
Shenyang City were analyzed in open-top chambers under elevated CO, concentration. Net photosynthetic rates and soluble
sugar, starch and soluble protein content of the leaves of the two species under elevated CO, concentration (700 mmol-mol=t) were
close to or higher than that of respective controls (natural CO, concentration), whose contents were increased differently
between species. The responses of chlorophyll content and ratio of Chl a/Chl b under elevated CO, concentration were not
identical for the two species. As well, chlorophyll content increased and ratio of Chl a/Chl b decreased in P. tabulaefomis leaves
under elevated CO, concentration, whereas chlorophyll content of G. biloba leaves increased during the earlier growing season,
decreased in the later growing season, and the ratio of Chl a/Chl b responded contrarily, which indicated complexity in the
response to elevated CO, concentration of tree species in an urban forest. Both tree species showed no photosynthetic acclima-

tion to elevated CO, concentration.
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