Introduction

Food Production Decline

® Rapid population growth in Sahel
® Increased land requirement

® Short fallow depletes soil fertility

® Decreases crop yields

Possible Alternatives

® Invest in management practices to sequester atmospheric CO, and
store it in soils.

® Need a laboratory method to better quantify and manage soil proper-

ties in the Sahel region.

Hypothesis
Visible near infrared spectroscopy (VNIR) can be a rapid, reliable and cost-
effective alternative to chemical methods for the determination of nutrients
in soils in the Sahel.

Objective
Explore the possibility of using VNIR spectroscopy as a method for measur-
ing selected properties in tropical soils of the Sahel.

Material and Methods

Calibration samples:
® Fansirakoro 84 soil samples (0-20 and 20-40 cm) in Mali (2006).

® Konobougou 121 soil samples (0 -20 and 20 - 40 cm) in Mali (2006).

Validation samples:

® Fansirakoro-Mali: 41 soil samples at depths of 0-20 and 20-40 cm in
2004

® Nioro du Rip-Sénégal: 60 soil samples at depths of 0-20 and 20-40 cm
in 2006.

Methods:
® Organic carbon (OC) was determined by combustion (LECO CNS 2000)

® Fe, Al and phosphate were determined by extraction (ammonium o0Xx-
alate)

® Particle size distribution was determined using the pipette method.

® Soil samples were scanned using an Agrispec spectrophotometer

(ASD 350-2500). The VNIR spectra of the sample (n=306) were re-
corded in 1 nm increments ranging from 350 to 2500 nm.
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® Prediction Error: Root Mean Squared Error (RMSE)
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tance and the chemical properties of interest.
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¢ The RPD is the ratio of standard deviation of measured values of
soll properties In the calibration set to the standard error of calibration.
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® Except for Al and phosphates calibrations of OC, sand, Fe and clay were

® Accurate calibration for organic carbon and sand with RPD=3.37, and
accurate.

RPD=3.20, respectively, which is considered very good.
® Validation results indicated an accurate estimate of Mali-2004 samples

in the range of 2.5 to 9 g kg™ and less accurate for Sénégal-2006 sam-
ples which were out of the range of calibration of Mali-2006 samples.
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® \/NIR is a potential alternative to existing laboratory methods for as-

sessing soil properties, however the calibration ought to capture a larger
variability of soils of the Sahel.
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