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Hyper spectral Variablesin Predicting Leaf Chlorophyll Content and Grain
Protein Content in Rice

SUN Xue-Mei,ZHOU Qi-Fa,HE Qiu-Xia

The State Key Laboratory of Plant Physiology and Biochemistry, College of Life Sciences, Zhejiang Univ
ersity, Hangzhou 310029, Zhegjiang

Abstract A green house experiment was conducted to investigate the relationships between the flag leaf hyperspectral refle
ctance and the leaf chlorophyll content as well as the grain protein content in solution-cultured rice. Two rice cultivars ( « X
iushui 110” and «Bing 9914~ ) were grown under four nitrogen levels during period of July 2003 to October 2003. The fl
ag leaf hyperspectral reflectance were measured under |aboratory conditions with an ASD FieldSpec Pro FRTM at four diff
erent developmental stages after heading. The contents of chlorophyll and total nitrogen in the leaves, and the grain protein
content were determined. The relationships between nine existing vegetation index and eight first derivatives and the chloro
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phyll content as well as the total nitrogen content in leaves were analyzed using statistical models. As aresult, the hypersp
ectral variables were significantly correlated with the chlorophyll content and the total nitrogen content. GNDV I was correl
ated significantly with the leaf chlorophyll content and R800/R553 with the leaf total nitrogen content, r=0.8761 and r=0.8
881 (n=16), respectively. The correlations between SRo and the chlorophyll content and that between EGFN and the total
nitrogen content were the highest, r=0.8544 and r=0.8584 (n=16), respectively, asthe first derivatives were correlated with
theleaf chlorophyll and total nitrogen content. The mathematical model based on “Xiushui 110”7 could successfully be us
ed in the prediction of the leaf chlorophyll and total nitrogen content in “Bing 9914” |eaves. Based on the established mo
del, GNDVI and SRo could be used to predict the grain protein content in «Bing 99147 at the harvesting stage, R2=0.991
4 and R2=0.9942 (n=4), respectively. The results suggested that the hyperspectral variables could be used to estimate the |
eaf chlorophyll content, the leaf total nitrogen content and the grain protein content in the solution-cultured rice.
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