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Quantitative relationship between leaf nitrogen concentration and canopy reflectance

spectra in rice and wheat
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Abgtract :Nitrogen concentration in crop plants is a key index for assesing plant growth gatus and predicting grain yidd and
quality. Non-dedructive nonitoring and diagnoss of plant nitrogen daus is of dgnificant importance for precise nitrogen
management and productivity forecasting for field crops.

The present dudy was conducted to determine the quartitative reationships of led nitrogen concentration to canopy
reflectance goectra in both wheat and rice. Gound based canopy spectra reflectance and nitrogen concentrations in leaves were
measured with sx fidd experiments cons sing o five different rice varieties and three different wheat varieties and varied nitrogen
fertilization level's across Sx growing seasons. All possble ratio vegetation indices (RVI) , difference vegetation indices (DVI)
and rormalized difference vegetation indices (NDVI) of sixteen wavebands from the MSR16 radiometer were caculated. Andyses
were made to determine the relationships of seasond canopy pectrd reflectance and dl posshble vegetation indices to lesf nitrogen
concentrations in rice and wheat under different nitrogen treatments and variety types.
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The results showed , as expected, that nitrogen concentrations in whest and rice leaves increased with increasng nitrogen
fertilizetion rates. Canopy reflectance , however , was a nore conplicated reationship. In the near irfrared portion of the spectrum
(760 1100 nm) , canopy reflectance increased with increasing nitrogen supply , whereas in the visble regon (460 710 nm) ,
camopy reflectance decreased with increadng nitrogen supply. For both rice and wheat , ledf nitrogen concentration was best
evduaed a 610, 660 and 680 nm. Anong dl posible RVIs, DVIs, and NDVIs, the NDVI(1220, 610) was nog highly
correlated with ledf nitrogen concentrations in both rice and wheat. In addition, the corrdaion of NDV1(1220,610) to led
nitrogen concentration was found to be higher than that of individuad wavebands a 610, 660 and 680nm in hboth rice and wheat .
These results indicated that leef nitrogen concentrations in both wheat and rice could be nonitored with comnon wavel engths and
oectrd parameters, and the integrated regresson equation could be used to describe the dynamic change patterns o ledf nitrogen
concentrations in rice and wheat with reflectance fectra parameters, dthough separate regresson codficients would dightly
enhance the prediction accuracy.

Key wor ds:whedt ;rice;led nitrogen concentration ;canopy ref! actance gpectrum; pactrd parameter ; quantitative relaionship
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Table3 Quantitative relationships of leaf nitrogen concentrations and

canopy spectral parameters in wheat and rice

Qop type Wavelength(nm) Regresson equation R
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