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Abstract ; High arsenic content in rice can influence the chlorophyll, water content and structure in their leaves, reduce the rate of
photosynthesis and change their spectral features. Multiple models for diagnosing As contamination in rice based on spectral parameters
were studied. Sixty samples belonging to mature rice in three different areas were scanned by ASD field pro3 for optical data. Arsenic
reference values were obtained by atomic absorption spectrometry. First, correlation analysis was used between 9 hyperspectral indices
and As content in rice, and three indices ( PSNDa, fWBI, SIPI) were extracted to diagnose As contamination in rice, which were
respectively sensitive to chlorophyll, water content and structure of leaves, then took the three indices to form a diagnosis spectral
indices space ( PSNDa-fWBI, PSNDa-SIPI, fWBI-SIPI) of As siress in rice. Second, principal component analysis and independent
component analysis were also applied in these 9 hyperspectral indices, and two principal components ( F1,F2) and two independent
components (ICA1,ICA2) were extracted. These four components ( F1,F2, ICA1,ICA2) were all correlated with As content in rice,
and composed another two diagnosis spaces (F1-F2, ICA1-ICA2) for predicting As contamination. And these spaces composed a
multiple diagnosis space model which diagnosed As contamination in rice of test area from different level, and showed a good result.
Key words: rice; As contamination; hyperspectral indices; system of diagnosis space; principal component analysis ( PCA ) ;

independent component analysis( ICA)
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Table 1  Potential sensitive spectrum indices to As contamination of rice

L3 Nt AN ik
NDVI( normalized difference vegetation index) (Rgsq = Re71 )/ (Rgeq + Reyy) [13]
MCARI( modified chlorophyll absorption ratio index) [(Rypp = Rg70) =0.2(Ryg9 = Rsso) 1 (Ry09/Rer0) [14]
M2 % PSNDa( pigment specific normalized difference a) (Rgp = Re74) / (Rgyo + Regy) [15]
) LS[1L.2(Ryy = Rssp) = 2.5(Rez9 = Rssp) |
MTVI, ( modified triangular vegetation index) > [16]
(2Rgpp +1)2 = (6Ryy -5 /Reng) — 0.5
WI( water index) R/ Rozg [17]
IK A NDWI( normalized difference water index) (Rggp = Ringo )/ (Rggp + Ryagg) [18]
fWBI( floading-position water index) Rygo/minR (430 979, [19]
L SIPI( structure-independent pigment index) (Rgpp = Ruso )/ (Rgpo = Rego) [20]
PRI( photochemical reflectance index) (Rs79 = Rs31 )/ (Rsy0 + Rsyyp) [21]
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Fig. 1  System of multi-diagnosis space of As stress in rice
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Fig.2 Response relationships of spectral parameters with

physiological features of As stress in rice
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Fig.4 Extraction sums of principal component
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Table 2 Extraction information of principal component

(F1,F2) from spectral indices

T 4E % F1 F2
NDVI 0.96 -0.21
MCARI 0.794 -0.322
PSNDa 0.961 -0.209
MTVI, 0.915 -0.326
WI 0. 836 0. 489
NDWI 0.619 0.677
fWBI 0.877 0. 405
SIPT -0.946 0.243
PRI 0.003 0. 694
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Fig.5 Principal component (F1, F2) diagnosis space of As stress in rice
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Fig.7 Composite diagnosis spectral indices space of As stress in rice
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Fig. 8 Composite diagnosis components space of As stress in rice
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