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INTRODUCTION
The determination of nutritional parameters in forage samples, such as crude protein, by NIRS is widely accepted as a valid method
NIRS has been reported to predict the N content of heterogeneous and botanically complex samples
The final aim of this work was to calibrate our portable NIRS equipment for the prediction in situ of the nutritional value (dry matter and crude protein) of
mountain pastures

MATERIAL AND METHODS
•The study area was located within Urbia
pastureland (4000 ha) in Natural Park of
Aizkorri-Aratz (16000 ha), Basque Country
(Northern Spain)
•Althought it is known that SPATIAL
HETEROGENEITY is characteristic of these
pastures, it was diminished by selecting a
spatially homogeneous area (3 ha)

a)

•TEMPORAL HETEROGENEITY was taken into
account by sampling at two different times
•SPRING: beginning of the grazing season
•AUTUMN: end of the grazing season

c)

3)

•In each of the 230 sampling plots (1 X 1 m), 30
subspectra were taken and;
a) NIRS spectra were acquired in situ on
standing grass
b) NIRS spectra were acquired in freshly grass
cut samples in the laboratory

b)

FIELD SPEC © 5000 (Analytical Spectral Devices, Inc.)

c) After grinding and drying those samples,
laboratory analyses of Dry Matter (DM) and
Crude Protein (CP) were done

INDICO PRO Software to acquire spectra
GRAMS chemometry software

•We considered 500-8500, 1050-1600 and 18002250 nm spectral zones to develop the
calibrations and avoid noise and irrelevant
information

RESULTS
Different data pretreatment were needed to improve
the calibrations. Partial Least Square (PLS) and Cross
Validation (CV) were used, avoiding outliers, for DM
calibration; and PLS, CV and Standard Normal Variable
(SNV) for CP calibration
Better adjustments were obtained for DM (in situ: R2=
0.82 and in freshly cut grass: R2= 0.89) than for CP
(in situ: SECV=1.50 and in freshly cut grass: SECV=
1.03)
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FIGURE 1. Regression for a) Dry matter (DM) and b) Crude Protein (CP) for in

situ standing grass

The use of freshly cut grass for acquiring the spectra
was better than the standing grass because sample
preparation provided a more homogeneous material
Our equations were not highly accurate, most likely due
to a large heterogeneity in the pasture
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FIGURE 2. Regression for a) Dry matter (DM) and b) Crude Protein for freshly
cut grass samples
CONCLUSIONS
Our portable NIRS equipment shows the potential for the determination of some nutritional parameters
of mountain pastures under in situ conditions. However, due to the very high heterogeneity of the
studied pastoral agroecosystem a much larger number of grass samples is needed in order to get a
robust NIRS equation
These results support the aim of providing a fast, relatively inexpensive and reliable enough prediction
of the nutritional value of pastures that is of high interest for decision takers involved in the
sustainable management and conservation of mountain pastures

