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Estimation of tobacco leaf area index and aboveground biomass using canopy
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Abstract Leaf area index LAl  aboveground fresh weight AFW and aboveground dry weight ADW are important
parameters in monitoring of crop growth status. The tobacco stepwise regression models and characteristic variable were
established by analysing the relationship between 17 spectral parameters and LAl AFW ADW in different type breed

fertilizer treatments. The results showed that 5 regression equation R* and coefficients reached 0. 05 significant level. The
first variable screened was Rg/Rr for the regression models of 17 spectral variables. The correlation coefficients of Rg/Rr
and LAI AFW ADW were 0.759 0. 611 0.647 respectively and that of R* were 0. 576 0.3727 0.4184. They all
reached 0. 01 significant level. So Rg/Rr was the characteristic variable of LAI AFW ADW. Also RVI could been used to
estimate LAl ADW by using the regression equation of 8 vegetation indexes. Through testing all the models had good
estimate effects and regression models of Rg/Rr were better than those of RVI. This study indicates that it is feasible to
monitor the tobacco growth by the characteristic parameters of hyperspectra and broadband spectra and we can choose

effective models based on the data providing method of analysing remote sensing data.
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Fig.1  Canopy spectral reflectance of different type tobaccos flue-
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3 R 0.576 0.3727 0.4184
LAI AFW ADW
Table 1 The correlation between tobacco canopy spectral variables and LAl AFW ADW
Rg —Rr /
Item AT Dr SDr Ag Rg Av Rr Rg/Rr Ifg . Rrr
1A Correlation coefficient 0.231 -0.13 -0.025 - -0.191 -0.05 -0.575% 0.759** 0.71°
Sig. 0.372 0.62 0.925 - 0.463 0.85 0.016 O 0.001
. .23 . - . . -0. o
AFW  Correlation coefficient 0.412 0.231 0.32 0.216 0.067 -0.205 0.611 0.548
Sig. 0.1 0.373 0.21 - 0.405 0.797  0.431  0.009 0.023
ADW Correlation coefficient 0.381 0.194 0.289 - 0.119 0.038 -0.297 0.647 0.588 "
S 0.131 0.456 0.26 - 0.649 0.884 0.247  0.005 0.013
1g.
* % Significant p<0.01 = Significant p<0.05
2 LAI AFW ADW
Table 2 The correlation between vegetation indexes and LAI AFW ADW
Item RVI NDVI DvI PVI SAVI TSAVI MSAVI2 RDVI
* * -0.01 -0. .092 - * .01 .
LAl Correlation coefficient 0.572 0.525 0.013 0.056 0. 09! 0.57 0.019 0.088
Sig. 0.017 0.03 0.96 0.831 0.726 0.017 0.943 0.738
0.451 0.39 0.32! 0.307 0.3 -0.191 0.354 0.383
AFW Correlation coefficient ? 29
Sig. 0.069 0.122 0.198 0.231 0.113 0.463 0.163 0.129
. * 0.456 0.301 0.272 0.381 -0.283 0.329 0.367
ADW Correlation coefficient 0.519
Sig. 0.033 0.066 0.241 0.29 0.132 0.271 0.198 0. 147
® Significant p<0.05
3.0
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Fig.2  Scatter map of LAI AFW ADW to tobacco canopy spectral variable Rg/Rr
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Table 3 The stepwise regression equations by all of 17 spectral parameters
Dependent Regres‘sion Independent .The name of Reg‘ressiorll R
equation independennt coeffcient Sig.
y = —3554501 +13442. 177x, +4936.363x, — Re/R 0.000 .
Al 101298. 1, 10 M & ' 0.777
X Ar 0. 006
X3 Rg 0.04
EW y = —224889.2 +655.4033x, +311.4944x, 11 X Rg/Rr 0. 001 0.620 "
X2 Ar 0. 009
ADW y = —47624.01 +155. 8701x, +65. 88664, 12 X Rg/Rr 0. 000 0.640 "
I A 0.011
w o Significant p<0.01 = Significant p<0.05
4 8
Table 4 The stepwise regression equations by 8 vegetation indexes
The > of >gressi
Dependent Regression equation Independent . © name o Reg‘reﬂsmr‘l R?
independennt coeffcient Sig.
Al y = —6589.093 +1598. 884x, 13 X RVI 0.016 0.327*
AFW o o B o o
AW y = —123.265 +18.971x, 14 X RVI 0.032 0.269 "
w o Significant p<0.05
4 8
13 R
0.327 14 R* 0.269
13 14 RVI 20 RVI
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5 LAI AFW ADW
Table 5 The correlation between the measured and estimated values of LAl AFW ADW

1 1 2
1 2
. . Estimated Estimated Estimated
Estimated LAIl ~ Estimated LAI2 AFWI ADWI ADW?
Measured LAI Correlation coefficient 0.882 0.572 - o o
Sig. 0.000 0.017 — — —
Sample number 17 17 — — —
Measured AFW Correlation coefficient - - 0.829 - -
Sig. — — 0. 000 — —
Sample number — — 17 —_ —_
Measured ADW Correlation coefficient o T T 0.837 0.574
Sig. — — — 0.000 0.016
Sample number — — — 17 17
* Significant p<0.01 = Significant p<0.05
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