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Table 1 Pigmerdt content in rice leaves (mg/g, f. w)

@ & B (ppm) # 4 ® (ppm)
S=E'H BEME
0 1 10 50 100 0 10 50 150
4868 MK a 1.33 | 1.41 1.37 | 1.21 | 1.26 | 1.29 | 1.3t | 1.22 | 1.23
HBZED 0.47 | 0.60 | 0.49 | 0.40 | 0.38 | 0.45 | 0.44 | 0.40 | 0.39

(6-28) | smmpg | 1.00 | 1.07 | 0.99 | 0.84 | 0.88 | 0.88 | 0.88 | 0.84 | 0.82

- B2 122 | 1.26 | 1.24 | 1.26 | 1.29 | 1.25 | 1.26 | 1.23 | 1.14
T HE%Db 0.72 | 1.03 | 1.05 | 0.93 | 0.98 | 1.09 | 0.84 | 0.72 | 0.57
(7-25) | samwpgx | 0.63 | 0.62 | 0.61 | 0.62 | 0.62 | 0.63 | 0.63 | 0.63 | 0.64
. B a 1.26 | 1.38 | 1.30 | 1.26 | 1.31 | 1.22 | 1.29 | 1.35 | 1.36
HTEL HEED 0.37 | 0.40 | 0.39 | 0.39 | 0.40 | 0.40 | 0.37 | 0.38 | 0.40
G2 | xmwhg
. MR a 0.36 | 0.57 | 0.54 | 674 | 0.72 | 0.30 | 0.50 [ 0.43 | o0.62
) HEED 0.13 | 0.18 | 0.16 | 0.22 | 0.21 | o0.12 | 0.18 | 0.14 | 0.18

A0 | semmmrs | 0.30 | 0.43 | 0.40 | 0.57 | 0.53 | 0.34 | 0.41 | 0.33 | o0.46
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Fig. 1 Spectral Signature of stressed rice by Cadmium and Copper in soil
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Fig. 3 Seasonal Change of greenness indices for stressed rice by Cadmium and Copper
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Fig. 4 Principal Components of stressed rice by Cadmium and Copper at tillering stage
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Fig. 5 The first-derivative (a) and second-derivative spectra of Copper stre-

ssed rice in the tillering stage
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Table 2 Wavelenth shift of peak for differential spectra

of copper stress rice at tillering stage

H 2% 5 He’k(6A16R) #HeR(6 A28 1)
k &
& B 0 150ppm 0 150ppm
(Eﬁﬁ(ﬁgg) 726.3 705.5 732.3 726.3
(695§¢%%@f5§) 690.7 681.9 711.5 695.15
(7?—6&936&*5}1;1&&5&/];5%,&) 739.7 736.8 750.1 747.1

ML BilE T 3 40k (& 3o
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Table 3 Wavelenth shift of peak for differential spectra

of cadmium stress rice at tillering stage
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Table 4 Bands for monitoring stressed rice
By BEE XEBE (k)

959, 0.69—0.73

AL EAIKE 909 0.72—0.80
909% 0.54—0.62

9595 0.52—0.58

PO iy € 909 0.61—0.68
0.73—0.80

%309%
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Effects of Cadmium and Copper in Soil on Spectral
Reflectance of Rice
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Abstract

In this paper, spectral reflectance of stressed rice by cadmium and copper in soil was
discussed. A high resolution spectroradiometer was employed to measure spectral reflectance
of polluted rice at natural condition. It was closer to actual state than that of measurement
of leaves in laboratory. 1t was also suitable to analysis with remotely sensed image.

The results indicated that effects of cadmium and copper in soil on physiological proper-
ties and spectral reflectance of rice were the most significant at tillering stage. Optimum time
for monitoring polluted rice by heavy metal was tillering stage, and effective bands were
0.54—0.58, 0.64—0.69, 0.74—0.80 micrometers. Analysis methods for spectral reflectance of
rice, such as wave shape analysis, differential spectra, greenness indices and principal compon-
ent analysis etc., were discussed. It stated that these methods were more effective for monitor-
ing polluted rice by high concentration of cadmium and copper, and not significant to lower
concentration.

Key words spectral reflectance pollution rice
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