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The responses of 17-years-old Chinese fir shoots to elevated CO,

ZHANG Xiao-Quan',XU Dei-Ying',ZHAO Mao-Sheng',CHEN Zhong-Lu' (1. 7The Research
Institute of Forest Ecology and Environment,CAF , Beijing 100091, China; 2. Subtropical Experimental Center, CAF ,
Jianxi Province 336600,China)
Abstract: The net photosynthesis (Pn) ,transpiration (T'R) ,stomatal conductance (COND) ,water use effi-
ciency (WUE)and dark respiration(DR)of 17-year-old Chinese fir shoots under ambient and elevated CO,
conditions were measured with LiCor-6200 Photosynthesis system,and their responses to elevated CO,
were discussed. It was suggested that compared to the ambient air CO, concentration. Pn under 45pmol/L
CO, was doubled and COND and TR decreased to some extent ,leading to the increase of WUE by 100% ~
20095 sat the same time. DR reduced by 20% ~72% and quantum efficiency increased by 40% ~295% ;
light compensation point deereased while light saturation point and light inhibition point elevated. It was
also found that with the increase of CO; concentration. Pn and WUE increased linearly until around
45pmol/I. CO,, the increasing rates reduced, but the CO, saturation point for Pn was higher than
117pmol/L. It was concluded that the increasing CO, concentration in the atmosphere would be beneficial
to Chinese fir in a short term,but its long term responses are not determined and need to be further stud-
ied.
Key words: elevated CO;;net photosynthesis; transpiration; stomatal conductance; water use efficiency;
dark respiration
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ig. 1 Effect of elevated CO, on net photosynthesis (Pn)-PAR curve of China fir shoots with different age and position
A. 0-year-old sunlit shoot at the upper part of crown;B. 0-year-old shade shoot at the upper part of crown;C. 1-year-
old sunlit shoot at the upper part of crown;D. 2-years-old shade shoot at the middle part of crown;E. 0-year-old sunlit
shoot at the middle part of crown;F. O-year-old shade shoot at the middle part of crown;G. 1-year-old sunlit shoot at

the middle part of crown. 4 45pmol/L. A 15. 6~17. Opmol/L
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Table 1 Effects of enriched CO; on photosynthetic characteristics of China fir shoots with different age and position
15. 6~17. Opmol/L 45pmol/L
CO;,
Concentration Icrease Icrease
LCP LSP LPE MPR LCP LSP LPE %) MPR %)
@ 25.2  >2253 0.0115 3.2545 13.4 >2024  0.0388 237.4 10.5991 225.7
@ 15.9  >1720 0.0176 3.6138 8.5 >2022  0.0403 129.0 11.4232 216.1
1 ® 15.3  1931.5 0.0130 3.9186 5.9 >1946  0.0514 295.4 10.8900 177.9
@ 30. 8 1772 0.0201 3.4748 7.7 >2343  0.0388 93.0 6.7566  94.4
5 21.4 1350  0.0240 3.4140 5.5 1720 0.0372 55.0 9.7630 276.0
1 © 9.4 1426 0.0308 4.5859 3.2 >1000  0.0430 39.6  10.3517 125.7
2 @ 7.5 835 0.0429 2.4557 0 1833 0. 0642 49.6 6.4508 162.7

(D0-year-old sunlit shoot at the upper part of crown;@)0-year-old shade shoot at the upper part of crown;®@)1-year-old

sunlit shoot at the upper part of crown; @ 0-year-old sunlit shoot at the middle part of crown ;) 0-year-old shade shoot at

the middle part of crown;©)1-year-old sunlit shoot at the middle part of crown;(@)2-years-old shade shoot at the middle

part of crown. LCP,light compensation point; LSP,light saturation point; LPE.light photo efficiency ; MPR, maximum

Photosynthetic rate

Table 2

2 CO,

(WUE)of China fir shoots with different age and position

N

N

Effects of enriched CO, on stomatal conductance (COND) , transpiration rate (7TR)and water use efficiency

15.6~17. Opmol /L 45pmol /L
CO,
CO,
Concentration COND WUE COND Variation TR Variation WUE Variation
(mmol/m? « s) (pmol/m? « s) (%) (mmol/m? « s) (%) %)
(pmol/m « s) (pmol/pmol) (pmol/pmol)
©) 0.2175 0. 5460 0.0027 0.1208 —44. 4 0. 3003 —45.0 0.0063 137.8
@ 0. 0889 1. 0033 0.0026 0.1055 18.6 1. 0641 6.7 0. 0052 100. 1
1 ® 0. 1655 1.4514 0.0019 0.0926 —44.1 1.1208 —22.8 0.0048 160. 5
@ 0.1142 1. 2356 0.0020 0.0707 —38.1 0. 9857 —20.2 0. 0057 191. 2
6) 0. 0802 1.7007 0. 0015 0.0932 16. 2 1. 7095 0.5 0.0038 154.2
1 © 0.1304 1.4281 0.0018 0. 0815 —37.4 1.2177 —14.7 0. 0040 126. 3
2 @ 0. 0687 0. 9856 0.0023 0. 0545 —20.7 0.9113 —7.5 0.0047 117.1
(D~ (Dare same as those in table 1
s CO, s Lo~11]
CO, . Gunderson CO,
2] Higginbotham CO, 89. 3pumol/L Ll
Kimball CO, Lol CO,
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Fig. 2 Effects of elevated CO; concentration on net photosynthesis (Pn) ,transpiration,stomatal conductance and wa-

ter use efficiency of China fir shoots
Pn and TR of 0-year-old sunlit shoot at the upper part of crown;c,d

a,b
Pn and TR of 0-year-old sunlit shoot at the middle part of crown;e,f
COND and WUE of 0-year-old sunlit shoot at the upper part of crown;
g,h Pn and TR of 0-year-old sunlit shoot at the middle part of
crown.
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Table 3 Effect of elevated CO; on dark respiration (DR)of China fir shoot with different age and position
co, 15. 6~17. Opmol /L 45pmol/L
CO, C) DR cC)H DR %
Concentration Temperature (pmol/m? « s) Temperature (pmol/m? « s) Variation
@ 33.3 1. 6893 33.5 1. 0774 —36.2
@ 31.1 1. 0422 31.0 0.5473 —47.8
la ® 33.8 1.1112 33.5 0.4538 —59.2
la @) 29.9 0. 6264 29.9 0.1728 —72.4
2a 6] 36. 7 0. 8223 36.1 0. 5459 —33.6
® 32.6 0. 8074 32.9 0.6176 —23.5
@ 33.5 0.6923 33.5 0.5520 —20.3
la ® 33.4 0. 8232 34.2 0. 2491 —69.7
la © 34.0 1. 1499 34.4 0. 7849 —31.7
2a () 32.1 0.0 30. 0 0.4025

(D0-year-old sunlit shoot at the upper part of crown;@0-year-old shade shoot at the upper part of crown; @) 1-year-old

sunlit shoot at the upper part of crown; @ 1-year-old shade shoot at the upper part of crown;®)2-years-old shade shoot at

the upper part of crown;®)0-year-old sunlit shoot at the middle part of crown; @) 0-year-old shade shoot at the middle

part of crown; ®) 1-year-old sunlit shoot at the middle part of crown;©) 1-year-old shade shoot at the middle part of

crown;102-years-old shade shoot at the middle part of crown
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