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ABSTRACT: The reflectance spectrum of crop canopy changes with time and space
and is a function of growth status. Analysis of reflectance spectra of a crop during the
growing period can help in characterizing and evaluating the spectral property and

growth performance of that crop. Field experiments were carried out to remotely

measure and analyze the reflectance spectra, in the range of 350~1100 nm, of rice

canopy in the first and the second growing seasons of 1996. Data indicated that,

except in the early growth and grain-filling stage, reflectance within 350 to 700 nm
region was lower than 15% in both crops. Reflectance of wavelengths above 740 nm
was maintained in 30~55%. By using two specific wavelengths of 674 nm (red light)
and 756 nm (near-infrared) in calculating the vegetation indices, it was found curves
of NDVI (normalized difference vegetation index), RVI (ratio vegetation index),

SAVI (soil adjusted vegetation index), and DVI (difference vegetation index) were
bell-shaped after transplanting. Difference in vegetation index between two Crops was
due mainly to the growth rate of rice plants. When normalization with unit time,

however, changes of NDVI were similar in both crops. Reflectance in the near-
infrared (for example, 756 nm) was suitable for estimating LAI (leaf area index), and
their relationship was properly fitted to the inverse of the Mitscherlich function.
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Fig. 3. Changes of reflectance of the different wavelength regions of rice canopy, cultivar
Tainung No. 67, during the first( O )and the second( @ ) growing seasons of 1996.
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Table 1. The dry weights of plant parts and leaf area index (LAI) of rice cultivar,

Tainung No.67, grown at Taiwan Agricultural Research Institute Experi-
mental Farm, Wufeng, in the first and the second crops of 1996.

DAT® Culm Leaf Panicle Aboveground LAI

__________________________ g pl'l -
the first crop
22 0.22 0.33 1.29 0.16
39 2.75 2.23 4.98 0.74
49 9.64 7.23 16.87 2.30
55 8.71 6.16 14.87 2.95
61 15.19 9.64 24.83 4.52
70 16.67 10.60 27.27 4.88
77 23.52 10.37 33.89 4.45
83 32.98 12.55 45.53 5.17
90 33.66 14.14 7.92 55.72 5.86
97 36.44 10.79 7.14 54.37 3.62
104 35.99 9.78 19.91 65.68 3.57
111 36.74 7.87 31.75 76.36 2.62
the second crop

24 1.00 0.79 1.79 0.43
31 2.00 1.73 3.73 0.81
37 4.29 4.24 8.52 1.99
46 9.16 7.40 16.57 3.55
52 12.25 9.24 21.50 4.20
59 18.07 11.29 29.36 4.56
66 26.08 13.79 0.75 40.62 5.60
72 24.45 12.43 3.96 40.84 4.83
79 25.45 11.82 10.08 47.34 4.20
89 20.60 8.82 24.03 53.45 3.23
94 19.32 7.90 27.37 54.59 2.94
102 17.61 5.62 29.98 53.21 1.79

@pAT: days after transplanting
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