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Effect of Elevated CO, Concentration on the Growth and Photosynthetic
Physiology of Dracaena angustifolia and Philodenron selloum
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Abstract: To study the effects of elevated CO, concentration (CO,) on the leaf photosynthesis and chloro-
phyll fluorescence parameters in Dracaena angusti folia and Philodenron selloum ,we exposed the seedlings
of D. angustifolia and P. selloum to either ambient CO,[ CK, (390 +30) pmol * mol '] or elevated CO,
[T,,(780£30) pmol » mol ';T,,(1 560£30) pymol « mol '] in an open top chamber. The results showed
that: (1) Leaf area and plant height of seedlings significantly raised with the increase of CO, concentration.
(2)Under the high CO, concentration,the net photosynthetic rate (P,) was higher earlier and lower later,
but their stomatal conductance (G,) and transpiration rate (T,) significantly reduced. (3) The ratio of vari-
able fluorescence to maximal fluorescence (F,/F,) and the actual photochemical efficiency (Pps; ) tend to
increased and then decreased with the CO, concentration raised. Photochemical quenching coefficient (g )
also had the same trend,but the difference was not significant. On the contrary,non photochemical quench-
ing coefficient (NPQ) tends to decrease earlier and increased later. The increasing CO, concentration in a

certain extent might be beneficial for increasing net photosynthetic rate and the vegetative growth,but the
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promotion decreased slowly and then disappear if CO, enrichment prolonged. The performance of P.

selloum seedling was more outstanding. It suggested that the higher CO; concentration could injure the

structure of leaf photosystem [ and consequently decreased the leaf photosynthetic capacity in the late

growth phase of D. angusti folia and P. selloum.

Key words: Dracaena angusti folia ; Philodenron selloum ;higher CO, concentration;open top chamber;pho-

tosynthesis;chlorophy [[ fluorescence parameter
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Fig. 1

Changes of plant leaf area for D. angustifolia and P. selloum with different CO, concentrations

Different normal letters indicated significant difference among treatments at 0. 05 level; The same as below
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Fig. 2 Changes of plant height for D. angusti folia and P. selloum with different CO, concentrations
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Changes of P, for D. angustifolia and P. selloum with different CO, concentrations
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Fig. 4 Changes of T, for D. angusti folia and P. selloum with different CO, concentrations
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Table 1

Parameters of chlorophyll fluorescence of D. angusti folia and

P. selloum with different CO, concentrations

WS e i [ Time/d
Fluorescence Treatment
parameter reatmen 14 21 28 35
CK 0.64140.006a 0.63440.015a 0.631+0.015a 0.638%0.021a
iEﬂTIW . T, 0.653%+0.021a 0.6424+0.019a 0.6394+0.014a 0.566+0.028a
D. angusti folia
FIF T, 0.658+0.038a 0.669+0.039%a 0.658+0.024a 0.54740.059b
v/ 'm CK 0.6754+0.019a 0.680+0.033a 0.67040.020a 0.660%0.040a
Gk T, 0.66740.030a 0.67740. 045a 06590, 098a 0.59940. 0284
P. selloum
T, 0.650%0.023a 0.668+0.092a 0.657+0.013a 0.56040,057b
CK 0.5164+0.014c 0.57740.028b 0.5824+0.016b 0.568+0.024a
jEJ]fIl*XT . T 0.576+0.016b 0.6594+0.014a 0.67940.025a 0.525+0.107a
D. angustifolia
T, 0.618+0.011a 0.675+0.014a 0.71540.026a 0.50340.004a
Dps
CK 0.699+0.002b 0.7204+0.017b 0.764+0.020a 0.73840.016a
ﬁﬂ% T 0.74140.018a 0.7734+0.016a 0.75140.003a 0.683+0.015b
P. selloum
T, 0.75740.021a 0.798+0.012a 0.74340.010a 0.647=40. 044b
CK 0.74640.006a 0.75440.020a 0.763 +0.012a 0.704 +0.016b
)Lﬂfll*ﬁ . T, 0.73040.020b 0.70640.100a 0.680+ 0.044b 0.721 +0.011b
D. angustifolia
T, 0.708+0.023b 0.690+0.035a 0.671+ 0.019b 0.775 +0.015a
NPQ
CK 0.778 £0.030a 0.763% 0.023a 0.749 +0.013a 0.742 +0.022b
B T, 0.734 +0.007a 0.724 40, 032a 0,713+ 0.002b 0,780 40, 019h
P. selloum
T, 0.703 +0.031b 0.704 +0.022b 0.694 4+0.024b 0.810 +0.017a
CK 0.8764 0.019a 0.930 £0.047a 0.916 +0.129a 0.834 +0.060a
jEJ]fIl*XT . T 0.898+0.081a 0.952 +0.011a 0.931 +0.129a 0.810 +0.064a
D. angustifolia
T, 0.90440.028a 0.960 £0.088a 0.940 £0.042a 0.790 £0.070a
qp
[ CK 0.856 +0.074a 0.897 +0.047a 0.879 +0.106a 0.876 +0.053a
%23‘{ T 0.873 £0.037a 0.914 +0.053a 0.882 +0.077a 0.856+0.043a
P. selloum
T, 0.8914 0.083a 0.951 £0.298a 0.893 +0.188a 0.83540.049a

T« T I 900 B0 I A ) - Bk e Ak B R)7E 0. 05 P A7 AL I 12 5

Note: Different letters indicated significant different in the same column at 0. 05 level.
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