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Abstract:

Quantitative relationships between soil total nitrogen content (TN) and hyperspectra in visible and near-

infrared region (VIS-NIR) (350-2500 nm) were studied for five soil types (paddy soil, fluvo-aquic soil,
salinized fluvo-aquic soil, saline soil, dark soil with lime concretion) collected from central and East
China. Based on three different methods of spectral index, partial least square (PLS) and back
propagation neural network (BPNN), the models were developed for estimating TN content in soil. The
results showed that the newly developed PLS and BPNN models for estimating TN content based on the

corrected first derivative spectra of 500-900 nm and 1350-1490 nm regions with Norris smoothing filter

performed well, with R? of calibration as 0.81 and 0.98, respectively. The R2, RMSE and RPD of

validation were 0.81, 0.219 g * kg'1 and 2.28 for the method of PLS, and were 0.93, 0.149 g * kg'1 and
3.36 for the method of BPNN, respectively. In addition, DI (NDRg,,, NDR, ,5,) composed of the

corrected first derivative spectra of 872 nm and 1482 nm with Norris smoothing algorithm also had a
good correlation with soil TN content. Testing of the estimating model based on DI(NDRg,,, NDR; 455)

with independent datasets from different types of soil samples resulted in R2, RMSE and RPD as 0.66,

0.53g° kg'1 and 1.60, respectively. Comparison of the above three methods, the sequence of
prediction accuracy was PLS-BPNN modeI>PLS>DI(NDR872, NDR; 4g5), Which indicated that the newly

developed BPNN and PLS models were reliable for estimating soil TN content with high prediction
accuracy, and DI(NDRg-,, NDR, 44,) maybe a good indicator of soil TN content.
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