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Abstract

Development of a quick, reliable and quantitative approach for assessing the impact of management operations on soil
quality would provide a practical monitoring tool for both scientists and land managers. The objective of this study is to
evaluate the efficiency of spectroscopic technique for predicting several physical and biological indicators of soil quality in
agricultural lands of Zanjan province. To conduct the study, 77 soil samples were collected from agricultural lands under
irrigation and rainfed land uses. The most important physical and biological properties associated with soil quality were
measured. Soil spectra were acquired in VIS and NIR wavelengths range, and Partial least square regression was used to
develop spectral prediction models. The models with the highest accuracy were achieved for the prediction of soil microbial
respiration, soil organic carbon and clay content (RPD >2.5 and R2 > 0.8). Soil aggregate stability, sand content and soil
microbial biomass were also predicted with high accuracy (RPD >2 and R2 > 0.7). VIS and NIR spectroscopy indicated a
good efficacy to predict some physical and biological indicators of soil quality under agricultural lands of Zanjan Province.
This technique has the potential to be used for a direct evaluation of soil quality in this province.

Keywords: irrigation and rainfed agriculture, VIS and NIR spectra, multivariate analysis.
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