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Growth and photosynthesis of Castanopsis sclerophylla seedlings

with three light intensity treatments
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Abstract: Castanopsis sclerophylla is one of the first growing species in secondary succession after destruc-
tion of subtropical evergreen broad-leaved forests. The objective is to study the effects of low light level on
growth and photosynthesis of the seedlings. Photosynthesis and chlorophyll II fluorescence traits of C. sclero-
phylla seedlings were determined under shading (treatments of 100%, 40%, and 15% of daylight) in May
and September, 2008. Results showed that in May and September, with decreasing light intensity, the
maximum net photosynthetic rate, light compensation point, and light saturation point of C. sclerophylla
leaves decreased. In September the 15% of daylight treatment was significantly lower (P<<0.05) than the
control (100% of daylight). Also, the SPADR value and the chlorophyll II fluorescence parameters (F,/F,,
F,IF,) of leaves of significantly increased (P<<0.05) with a decrease of light. Thus, in a high light environ-
ment, photosynthesis of C. sclerophylla seedlings decreased, whereas the seedlings beneath the forest
crown benefited. [Ch, 4 fig. 2 tab. 23 ref. ]
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Figure 1

Diurnal fluctuation of photosynthetically active radiation in the open site and two shade houses on a typical sunny day
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Table 1~ Growth of Castanopsis sclerophylla seedlings under different light intensity on September, 2008
1% /em /em /em /em
100 1314 £ 844 a 2.044 £ 0.152 a 83.90 £ 7.67 a 1.508 + 0.157 a
40 101.5+725b 1.643 £ 0.149 b 49.53 + 8.55 b 0.931 +0.145 b
15 83.5+3.08 ¢ 1.098 + 0.083 ¢ 33.98 +3.00 b 0.516 + 0.668 b
+ (P<<0.05).
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Figure 2 SPADR of Castanopsis sclerophylla seedlings leaves
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Figure 3 Photosynthetic light response curves of Castanopsis sclerophylla seedlings leaves under different light intensity
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Table 2 Gas exchange parameter of Castanopsis sclerophylla seedlings leaves under different light intensity
1% /(pmol - m +s7") /(pmol - m? +s™) /(pmol-m=-s™") /(pmol - m? +s™)
5 100 0.046 + 0.002 a 1413 £ 148 a 331.25 + 38.18 a 1858 £ 1.33 a
40 0.053 £ 0.002 a 13.48 + 0.64 a 279.20 + 18.70 ab 1341 £1.39b
15 0.055 + 0.002 a 11.96 + 0.55 a 227.00 £ 792 b 1023 £ 044 b
9 100 0.059 + 0.002 a 19.47 £ 0.79 a 350.33 + 6.64 a 22.53 £ 046 a
40 0.061 + 0.001 a 17.38 + 0.66 a 301.66 + 10.06 b 1725 £ 1.39 a

15 0.074 + 0.006 a 13.08 £ 0.74 b 198.80 + 16.63 ¢ 9.62 =137 b
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Figure 4  Chlorophyll fluorescence parameters of Castanopsis sclerophylla seedling leaves under different light intensity
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