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Response of photosynthesis to water stress in four saplings from

subtropical forests under elevated atmospheric CO, concentration
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Abstract : Photosynthetic rate (Pn) in the leaf of Ardisia quinquegone with high density increased as en-
hancement of irradiation (PAR) in high CO, concentration (700pl/L). The initial slope of Pn/PAR de-
creased from 0. 037 to 0. 017 as leaf water potential (¥) decreased from —0. 92kPa to —2. 00kPa,or ap-
parent quantum yield (as) decreased by 54. 0%. a, decreased by 22.2% and 19.4% in the leaves of Phy-
chotria rubra and Schima superba with moderate stand density,respectively when leaf water potential de-
creased from 0. 8kPa to —2. 00 and — 1. 20kPa. a4 in the leaves of Rhodomyrtus tementose also decreased
considerably as leaf water potential decreased. The efficiency of light energy conversion (&) decreased by
0. 10 electrons/quanta or 39. 2% in Ardisia as leaf water potential fell by 1kPa. And the values of 0. 033 to
0. 05 electrons/quanta decreased in leaves of Psychotria and Schima from the sites with moderate density

and Rhodomyrtus from the open sites. The maximum rate of carboxylation (Vemax) decreased by 24. 3% in
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Ardisia as ¥ decreased from —0. 92kPa to — 2. 00kPa. And Vemax decreased by 7. 08p/mol/m? « s in leaf
of Psychotria from the sites with moderate stand density. The results imply that higher kinetic properties
of Rubisco was occurred in plants from the open and sparse site. And these properties have been modified
as leaf water potential decreased. Higher potential electron transport rates (J) were observed in leaves of
Schima and Rhodomyrtus. And those values decreased by 52. 5 and 58. 1pmol/m? « s as water potential fell
by 1kPa.while the relative values ony decreased by 8.9 to 9. Opmol/m? * s in leaves of Ardisia and Psycho-
tria. The response of J to leaf water potential was sensitive for the saplings from the open and sparse sites,
in comparison with that of saplings from the sites with higher density of forest. Higher Vemax,J,6 and I'*
were found in leaves of sapling from the open and sparse sites. It may take advantage of maintaining the
domination of species of trees as those exposed to rising air CO, concentration and decreased leaf water po-
tential by water stress.
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Fig. 1 Light-response curves of RuBP-regeneration-limited rate of CO, assimilation in levaves of
saplings from different sites. The measurements were made under CO; concentration of 700ul/L
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Table 1 The parameters of photosynthesis in leaves of four saplings with various leaf water potential from different for-
est sites
Species
Ardisia quinquegone Psychotria rubra Schima superba Rhodomyrtus tomentose
o(kPa) —0.92 —2.0 —0.8 —2.0 —0.8 —1.2 —1.0 —1.7
I (pl/L) 34.0+1.1  33.2+1.8 35.2+1.0 34.04+0.8" 33.4+1.1 32.841.3> 36.0+£1.2 36.3+1.7"
Rd (pmol/m? « s) 0.4140.07 0.4440.05> 0.63+0.15 0.6840.04> 0.5640.03 0.50=£0.07> 0.4540.03 0.4040. 04"
Vemax(pmol/m? «s)  25.1+2.2  19.043.1> 36.14+2.6 27.6+2.0° 56.843.3 29.543.2° 61.3+2.3 48.3+3.1°
J(pmol/m? « s) 32.743.2  23.046.2* 36.1£5.7 25.3+7.0° 53.14+4.8 32.1+45.0° 74.7+7.5 34.0£6.4%
d(electrons/quanta)  0.2840.02 0.17+0.01* 0.2240.01 0.1840.01 0.27+0.02 0.2540.01 0.2340.02 10.20£0.02
a ,P<0.01.,b , P<<0. 05.
1100pmol/m?* « s CO.,
CO, o CO, ,
. —0. 92kPa — 2. 0kPa, (Vemax) 24.3% .
R 1kPa, 7. 08pumol/m” « s,
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Fig. 2 The slopes from Pn versus Ci(Ci<C200p1/L) in leaves of saplings
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Fig. 3 Relationship between intercellular CO; concentration and assimilation carboxylation
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Fig. 4 The relationship between stomatal conductance( » ), water use efficiency (o) and

intercellular CO; concentration in leaves of saplings from different sites of subtropical forests
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