39 2 Vol. 39 No.2
2011 2 JOURNAL OF NORTHEAST FORESTRY UNIVERSITY Feb. 2011

( ( ) 666303)
LI - 6400 5 CO, 360 pmol *
mol ™ 720 pmol * mol ™ o 5
25% ~118% ( R ) o

7.8% ~45.7% o .

(Vip) (Vop) o (W)
367 % 77% 70%
25% o o CO,
; CO, ; ;
0948. 158

Ecophysiological Responses of Five Tree Species to Elevated Carbon Dioxide Concentration in Xishuangbanna
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An experiment was conducted to study the changes in ecophysiological indexes of five tree species in Xishuangbanna
using portable LT —6400 photosynthesis system when carbon dioxide concentration varied from 360 to 720 pmol * mol ™.
Result showed that the net photosynthetic rates of the five tree species all increased with the elevation of carbon dioxide
concentration with an increase in the range of 25 percent and 118 percent. The increasing range of the shade-tolerant tree
species was higher than that of the intolerant tree species. Apparent quantum yield of photosynthesis of the five tree species
increased with an increase ranging from 7.8 percent to 45.7 percent. Photosynthetic light responses of Lithocarpus fenes—
irate  Schima wallichii ~ Gironniera subaequalis were inhibited under high leaf temperature ( Tl) and vapor pressure deficit
( VPD) . However the values of Tl and VPD resulted in photoinhibition of L. fenestrate S. wallichii G. subaequalis were
lower than those of some tree species in other tropical zones. Water use efficiency of all the tree species increased obviously
with the increase of carbon dioxide concentration and the increasing range for S. wallichii was the maximum ( 367%) and
that for T. myriocarpa was the minimal (77% ) . Stomatal conductance of all the tree species decreased and S. wallichii
exhibited the maximum increasing range( 70% ) and G. subaequalis showed the minimal one(25%) . Dark respiration rate
of all the tree species also decreased. Studies on environmental factors and plant physiology at large time-space scales
should be carried out to make a full understanding of responses of forest ecosystems to the elevated carbon dioxide concen—
tration.
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