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Abstract: One-year-old seedlings of four woody dominant species of different succession stages from south
subtropical forest were potted under 100% and 32% of natural light for six months. Light response curve of
photosynthesis and some parameters of chlorophyll fluorescence in these species were determined. Under 100% of
natural light, Pinus massoniana had highest values of maximum photosynthetic rate (P,,,), light saturation point
(LSP), light compensation point (LCP) , dark respiration rate (Rd) , the apparent quantum yield (AQY) , leaf
total electron flow rate (J;) and photochemical fluorescence quenching (qP), whereas Cryptocarya concinna
exhibited maximum fractions of total electron flow partitioned to photorespiration (Jo/J;). AQY under 100% of
natural light was in the order of Pinus massoniana > Castanopsis fissa > Schima superba > Cryptocarya concinna,
while the result was the reverse under 32% of natural light. These suggest that Pinus massoniana, the pioneer
species at early succession stage of forest community, is the plant species adapted to high light intensity, while
Cryptocarya concinna, a species at succession climax stage has an advantage in light utility under low light

environment. The results also support that the increasing ratio of total electron flow allocation to photorespiration
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in Cryptocarya concinna is one of the strategies to protect itself against high light damage.
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Fig. 1 Light response curves of photosynthesis for tree leaves under different light regimens
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Table 1 Changes in apparent quantum yield (AQY). light compensation point (LCP). light saturation point (LSP). maximum

photosynthetic rate (P,.,)+ dark respiration rate (Rd) in four species of plants exposed to different light regimens

e el /LI Growth AQY LCP LSP Prax Rd

Species light regimens (%) (mol mol ™) (tmolm™s™)  (umolm™s™”)  (umolm?s™) (1 mol m™s™)

e 100 0.0295+0.0016a 121+1.3a 468+57a 4.60+0.38a 0.360.01a
Cryptocarya concinna 32 0.0418+0.0027b 10.6£2.6b 442110b 6.231+0.34b 0.441+0.06a
fiA 100 0.0299+0.0013a 187+ 1.8a 463+36a 4.324+0.652 0.56%0.03a
Schima superba 32 0.03860.0033b 8.3+0.3b 465+25a 6.78+0.67b 0.3240.06b
B 100 0.0315%0.0009a 160%1.7a 503429 5.14+0.41a 0.51%0.02a
Castanopsis fissa 32 0.0367+0.0044b 4.9%2.1b 453+40b 6.54+0.37b 0.17£0.04b
EEREF N 100 0.0398+00021a  66.0%11.3a 1688 +23a 10.61+0.63a 2.63%0.3a

Pinus massoniana 32 0.03661+0.0017b 29.7+2.4b 1140£50b 7.05+0.85b 1.09£0.04b

B A B bR 2 FIS R AT R R R ERE® (P<0.05) . Means within column with different letters for each species are
significant at P<0.05.

6T TR BETR 3R E 72 AQY MR NE B iy, 1A WHPE, MIEEME A (LCP) FIGHA A (LSP) 45
B 42%; WRE R LR F BRI AQY AR (16% R EHAEUER, SRR LRTE 100%% T
F130%) WA FoiEzia. 4REREBNMDRE % 32%76 F, H LCP Al LSP # i 2 s B 5 5k
F2% S0 S 5 BH A B 1 v G 5, T T BE VR 1) F 3 MY A, R EHEEN TR, o
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Table 2 Photosynthetic electron flow rate and its allocation to photorespiration in different species grown under two light regimens

K 58 Growth light regimens

Sffi:?;s 100% B ). 100% of natural light 32% AL 32% of natural light
A Io Jo/ Ik JF Jo Jo/Jg
ﬁ%ﬁ%&, 41.53+3.82a 19.48+2.71a 0.46%9a 30.20£3.15b  12.38£2.26b 0.410b
Cryptocarya concinna
A
. 48.24+421a  21.18%+2.76a 0.439a 33.51£2.74b 14.41£1.75b 0.430a
Schima superba
. 43.871+2.45a 19.52+3.28a 0.445a 29.62+2.30b 11.94%1.81b 0.403b
Castanopsis fissa
) /S
54.10£3.75a  23.80*4.02a 0.440a 34.12%£1.96b 12.59+1.51b 0.369b

Pinus massoniana

Je (pmol & m?s): & i i Electron flow rate; Jo (pmol e m?): 4B T Y6 FE K ) AL 7 ¥ Electron flow through photo-
respiration; Jo/Je: 73 FE T OGP UR 19 H 3L o 8t 1~ F LK) The fraction of electron flow partitioned to photorespiration.

BHE AR R R T AT RIS I RN B R R £ R B # (P<0.05) . Means within line with different letters
for each parameter are significant at P<0.05.
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Fig. 2 Photochemical quenching (qP) (A) and non-photochemical quenching (qN) (B)

of chlorophyll fluorescence among different species under different light regimens
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