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Rice Canopy Spectral Characteristics and Its Forecast Evaluation Under Cadmium Stress

ZHONG Xiao—chun, DAI Qi—gen, HE Li, CHEN Jing—du, SUN Cheng-ming, GAO Hui, ZHANG Hong—cheng, ZHENG Chao

(Key Laboratory of Crop Genetics and Physiology of Jiangsu Province/Innovation Center of Rice Cultivation Technology in Yangtze Valley,
Ministry of Agriculture, Yangzhou University, Yangzhou 225009,China )

Abstract: Relationships between rice canopy spectral characteristics and the concentration of cadmium(Cd) in each part of rice plants under
different treatments of Cd levels were investigated quantificationally through pot experiments using Nanjing 44 and Liangyoupeijiu as materi—
als. The results were as follows. The Cd contents in whole plants, stems, leaves and spikes of both rice cultivars conformably increased with
the Cd stress level, among which the content of Cd in stems was always the highest. Besides, significant differences were found in the wave—
length band of red light of canopy reflectance spectra curves taken under various stress levels. As Cd stress level increased, the strength of
spectral reflectance reduced, the normalized value of reflectance after removing envelopes curved downward, and the red edge positions
showed apparent ‘red—shift’ phenomena of varying degrees in these two cultivars. Mutiple relationship models were built for NVDI(x) and Cd
content in rice plant organs, the significances of their prediction were compared, and eventually the prediction models for each part of the
studied cultivars were formulated for use of Cd stress remote—sensing monitoring, i.e., for Nanjing 44, ¥ de-pan=86.2075"-56.633x+9.736 1,
Yaen=157.65%°-101.89x+17.317,, 714=21.619x>~14.192x+2.528 3, and yyu.=4.701 1x°-1.454 9x+0.162 8, while for Liangyoupeijiu, ¥yhie-pan=
41.4955*-29.345+5.182 9, yuen=53.3645>-36.778x+6.361 2,¥,=22.981x°-15.768x+2.758 8,and y4.=36.347x*~25.477x+4.447 3. Given
these results, we conclude that field hyperspectral remote sensing is capable of responding fairly well to Cd stress of rice plants and also to the
stress levels, enabling a method of fast and undamaging probe of rice Cd pollution through difference analysis of rice canopy spectra.

Keywords: rice; canopy; Cd stress; spectral features
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Table 1 Content of rice organs heavy metal(mg+kg™) under different levels of heavy metal processing
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Figure 3 The normalized spectral reflectance of Nanjing 44
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Figure 4 The normalized spectral reflectance of Liangyoupeijiu
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Figure 7 Spectral red edge position of Nanjing 44
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Table 2 Content of different organs of rice plant heavy metal and NDVI relation model
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