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Characteristic Parameters of Light Response of Photosynthesis of Main Tree Species

for Vegetation Restoration in Dry Season in Dry-Hot River Valley
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Research Institute of Forestry CAF Key Laboratory of Forest Silviculture of the State Foresiry Administration — Beijing 100091

Abstract  Characteristic parameters of photosynthesis in response to irradiance of 13 naturally-regenerated tree species
which were used for vegetation restoration in the dry-hot river valley of the Jinsha River were studied and several main
conclusions were drawn. It was theoretical and feasible to determine the weak light range by the descending point of light
using efficiency on light response curve. The subsection functions provided a well-fitted simulating curve for photosynthetic
response to irradiance. The determination of weak light region had significant effect on apparent quantum yield of
photosynthesis o« and dark respiration rate R,  however it had not obvious effect on light compensation point LCP

light saturation point LSP and maximum apparent photosynthesis rate P . The variation ranges of « R, LCP

max
-1

LSP P, of 13 tree species in dry March respectively were 0.020 7 ~0.059 2 pmol CO, m *s”'/umolphotons m s

—-2.07 ~ =0.31 pmol CO; m s~ 14 ~37 pmolphotons m *s™' 1 015 ~1 648 pwmolphotons m *s™" 3.09 ~19. 32
pwmol CO,; m *s™'. There were similar rank of the 13 species among the bases of the maximum apparent photosynthesis
rate the saturation light using efficiency and apparent quantum yield of photosynthesis which suggested that if the tree
species had a higher light using efficiency in weak light region and under the saturated light they often had a higher
maximum apparent photosynthesis rate.
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Table 1 Growth index of 14 tested tree species in field of Yuanmou dry-hot river valley
Species Dy/mm - H/m CW/m Species D,/mm  H/m CW/m
Azadirachta indica 53.68 3.03 1.58 Eucalyptus camaldolensia 43.86 4.14 1.58
Albizia kalkora 50. 00 1. 60 1.50 Acacia mangium 31.58 2.03 1.49
Leucaena glauca 47.63 3.82 2.75 Acacia auriculiformis 48.54 3.21 2.24
Eucalyptus smithii 60. 03 4.32 2.06 Melia toosenden 85.00 4.10 3.52
Cajanus cajan 16. 55 2.10 0. 80 Dodonaea viscosa 16. 86 1. 50 1.02
Pinus yunnanensis 35.00 43. 67 1.84 Mangifera indica 42.75 1. 69 2.37
Dimocarpus longan 1.55 1.17 1.83
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Tab.2 Effect of bound of weak light region on characteristic parameters of light response curve of photosynthesis

Tree species

Bounding the weak light region

Un-bounding the weak light region

a R, R? LCP LSP P, SLUE R? a R, LCP LSP P,
. o 0.0286 -1.01 0.9794 35 1081 5.71 0.0053 0.9418 0.020 1 -0.71 35 1150 5.90
Azadirachta indica
N A 0.0498 -0.98 0.9864 20 1648 19.32 0.0117 0.9989 0.049 8 -0.98 20 1648 19.32
Eucalyptus smithii
. . 0.0592 -1.37 0.9895 23 1037 17.00 0.0164 0.994 4 0.0359 -0.85 24 1026 16.67
Cajanus cajan
. . 0.0269 -0.89 0.9942 33 1120 4.41 0.0039 0.8865 0.017 9 -0.58 32 1075 4.35
Acacia mangium
. - . 0.0413 -1.09 0.9950 26 1147 3.94 0.0034 0.8671 0.017 -0.55 32 1056 3.70
Acacia auriculiformis
. 0.0556 -2.07 0.9489 37 1506 887 0.0059 0.9292 0.037 5 -1.47 39 1308 9.16
Melia toosenden
.. 0.0283 -0.91 0.9991 32 1582 854 0.0054 0.9777 0.023 4 -0.76 33 1310 9.25
Albizia kalkora
. 0.0476 -1.17 0.9810 24 1071 7.55 0.0071 0.9311 0.0327 -0.69 21 850 7.17
Dodonaea viscosa
. 0.0500 -1.29 0.9941 26 1316 13.20 0.0100 0.9737 0.038 7 -0.93 24 1483 13.38
Eucalyptus camaldolensia
0.0497 -1.59 0.9958 32 1163 15.45 0.0133 0.8791 0.040 1 -1.27 32 1263 14.80
Leucaena glauca
. . 0.0331 -0.46 0.9819 14 1344 9.12 0.0068 0.9505 0.026 5 -0.23 9 1121 9.45
1:'lnll.\v yunnanensis
. 0.0394 -0.89 0.9898 23 1015 8.19 0.0081 0.9759 0.029 3 -0.54 19 1013 8.15
Dimocarpus longan
. L. 0.0207 -0.31 0.9337 15 1245 3.09 0.0025 0.9120 0.0157 -0.21 14 1417 3.00
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