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Spectral reflectance of leaves for Phyllostachys pubescens at

different canopy layers using a 4th order derivative
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Abstract: To determine how Phyllostachys pubescens (moso bamboo), a highly efficient photosynthetic plant,
efficiently used solar energy and what changes occurred with different light environments, the spectral re-
flectance of Ph. pubescens leaves was measured in different directions, heights, and ages. There were 36
treatments were set, and 108samples in total. Then, raw data was processed with Origin 8.0 software using a
4th order derivative. Derivative processing was utilized to decompose overlapped peaks so the derived spectra
could improve the signal-to-noise ratio (SNR) of the crude data leading to better qualitative and quantitative
analysis. Results showed that in shade conditions, the proportion of chlorophyll changed, chlorophyll a/b de-
clined, and carotenoids and xanthophylls accumulated. Also, potential photosynthesis decreased as Ph.
pubescens grew. These results suggested that sun leaves and upper leaves have higher utilization of photosyn-
thesis. [Ch, 3 fig. 1 tab. 24 ref. ]
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Table 1 Chlorophyll contents in Phyllostachys pubescens
i ez a/ (mg- L") M&E b/ (mg- L") M4k%E a+b / (mg-L7) itz alb

2 24502 +£0.4329 0.367 0 = 0.136 1 2.817 2 + 0.568 7 6.676 9
2 2362 2 £ 0.347 8 0.5279 +£0.132°5 2.890 1 +0.478 4 4474 5

1 E£47(2008)
Tz 3.045 8 £0.192 2 0.793 3 £ 0.074 5 3.839 1 +0.263 8 3.839 4
BAT (2 ) 1.834 0 £ 0.162 3 0.586 7 + 0.041 4 2.420 7 £ 0.203 7 3.126 2
= 2.073 0 £ 0.103 6 0.570 5 + 0.025 8 2.643 4 £ 0.125 4 3.6339
iz 3.0177 £0.545 3 09133 +0.174 0 3931 0+0.719 2 3304 3

2 47 (2006)
Tz 3.011 2 £ 0.084 8 0.9859 + 0.030 1 3.9972 £0.1122 3.054 2
BAT (2 ) 2482 0 + 0.549 8 0.824 8 + 0.190 1 3.306 8 £ 0.739 4 3.009 0
L2 2.0138 £ 0.191 9 0.693 7 + 0.074 8 2.707 4 + 0.266 7 2.903 0
HZ2 2.546 0 + 0.601 7 0.8419 +0.143 0 3.387 9 £ 0.744 7 3.024 1

3 AT (2004)
T2 3.051 8 £ 0.297 0 1.180 6 + 0.121 3 42324 +0418 2 2.5850
BT (2 ) 2.670 6 + 0.788 9 1.018 4 £ 0.279 7 3.689 0 + 1.068 1 2.622 3
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Figure 1 Spectral reflectance of Phyllostachys pubescens
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Figure 2 Spectral reflectance of Phyllostachys pubescens (1st order derivative )
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Figure 3 Spectral reflectance of Phyllostachys pubescens (4th order derivative)
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