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Abstract; To explore the effects of elevated CO, concentration on leaf light energy conversion efficiency
and photosynthetic carbon fixation capacity, three representative tree species of broad-leaved forest in
subtropical area, namely Castanopsis sclerophylla ( Lindl.) Schottky, Quercus glauca Thunb., and
Triadica sebifera (Linn.) Small, were taken as research objects, three tree species were subjected to four
short-term CO, concentration treatments during the growing season. Simultaneous measurements of gas
exchange and chlorophyll fluorescence parameters in leaves were conducted, and the photosynthetic
physiological parameters were fitted by using the modified rectangular hyperbola model and Farquhar-von
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Caemmerer-Berry ( FvCB) model. The results show that under different CO, concentrations, the net
photosynthetic rate, stomatal conductance, and PSII electron transport rate in leaves of three tree species
gradually increase with the increase of photosynthetically active radiation, and the increments gradually
slow down; intercellular CO, concentration and CO, concentration at Rubisco carboxylation site gradually
decrease and tend to be stable. Overall, elevated CO, concentration evidently enhances the net
photosynthetic rate, intercellular CO, concentration, initial quantum efficiency, maximum net
photosynthetic rate, maximum electron transport rate, and CO, concentration at Rubisco carboxylation site
in leaves of three tree species, but evidently reduces stomatal conductance, mesophyll conductance, and
dark respiration rate. In conclusion, with the increase of CO, concentrations, three typical subtropical

tree species obviously enhance photosynthetic efficiency and carbon assimilation potential by regulating

934 %

multiple photosynthetically related parameters, exhibiting strong adaptive potential.

Key words: CO, concentration; chlorophyll fluorescence; photosynthesis; FvCB model; C, plant
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Fig. 1 Light response curves of net photosynthetic rate in leaves of three typical subtropical broad-leaved tree species under
different CO, concentrations
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Fig. 2 Light response curves of stomatal conductance in leaves of three typical subtropical broad-leaved tree species under
different CO, concentrations
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Fig. 3 Light response curves of intercellular CO, concentration in leaves of three typical subtropical broad-leaved tree species under
different CO, concentrations
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Fig. 4 Light response curves of PSII electron transport rate in leaves of three typical subtropical broad-leaved tree species under
different CO, concentrations
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Table 1 Changes in some photosynthetic physiological parameters of leaves of three typical subtropical broad-leaved tree species under different
CO, concentrations (X=SE)!

Rkt I I/ R T

€O, WL/ P T RCR 5 o et . Wi/
(pmol « mol™!) Initial quantum Cpmol = ™=+ s75) (ol m™ - 57+ Pa™) (pumol - m™ - 577) (pmol - m™2 +s71)
B . M Maximum net Mesophyll Maximum electron . Lo
CO, concentration efficiency . Dark respiration rate
photosynthetic rate conductance transport rate

Y hk Castanopsis sclerophylla

300 0.060+0.004¢ 11.090+0.420d 1.559+0.168a 109.468+6.115b 1.406+0.075a
500 0.085+0.002b 18.790+0.470c 1.178+0.025b 171.534+7.726a 0.957+0.033b
700 0.102+0.005a 22.330+0.580b 0.803+0.058¢ 178.013+11.236a 1.117+0.082b
900 0.101+0.005a 24.440+0.220a 0.586+0.005d 182.430+3.473a 0.647+0.128¢

X Quercus glauca

300 0.061+0.004¢ 9.978+0.134d 1.270+0.326a 87.521+8.980b 1.085+0.054a
500 0.082+0.003b 15.334+0.275¢ 0.810+0.023b 162.042+10.301a 0.796+0.038b
700 0.090+0.004ab 19.087+0.186b 0.667+0.032¢ 188.900+6.944a 0.562+0.051¢
900 0.095+0.002a 21.584+0.436a 0.591+0.010d 178.872+7.029a 0.428+0.029¢
B4 Triadica sebifera
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500 0.092+0.006h 16.330+0.640b 1.281+0.153b 272.413+13.032a 1.211+0.047b
700 0.096+0.001b 25.240+0.420a 0.860+0.082¢ 265.088+10.436a 0.725+0.008¢
900 0.112+0.001a 26.650+0.390a 0.605+0.039d 243.414+8.740a 0.734+0.036¢

D [R5 o R [R) NG ) 2 R — R A [ CO, R 8] 2% 57 B 3 ( P<0.05) Different lowercases in the same column indicate the significant differences

(P<0.05) between different CO, concentrations of the same tree species.
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Fig. 5 Light response curves of CO, concentration at the Rubisco carboxylation site (C,) in leaves of three typical subtropical broad-leaved
tree species under different CO, concentrations
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