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Relationship between semi-arid rangelands quality parameters and 
vegetation indexes

Introduction
The vegetation indices (VI) obtained from multispectral images have been investigated for more

than three decades (Lussem et al., 2019). The research investigating relationships between

herbage quality parameters and wavelengths or VI is more recent (Posada-Asprilla, 2019,

Barnetson et al., 2020). In Chile, the information about the herbage quality of the rangeland

and its temporal evolution has several decades. The objective of this study was to relate the

herbage quality parameters of the semi-arid zone rangeland in Chile with VIs and to determine

which VIs report the best regression models to be used as prediction tools.

Material and Methods
The study was conducted in the O’Higgins Region, Central Chile. During the 2018 growing

season (Oct to Dec), in three farms with three exclusion plots each, herbage rangeland samples

were taken once a month. Dry Matter (DM), Crude Protein (CP), Neutral Detergent Fiber (NDF),

and Acid Detergent Fiber (ADF) were obtained. In parallel, at the height of 100 meters,

multispectral images were captured. An orthophoto was created for each farm and date using

the Agisoft photoscan software (Figure 1a) and VIs were calculated for 100 measurement points

randomly selected (Figure 1b and 1c). Linear regression models were developed between VIs

and quality parameters to determine which VIs allows to predict the percentage content of DM,

CP, NDF, and ADF with the least error. For the statistical analysis, R software (R Core Team, 2020)

was used.
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Figure 1. Stages for obtaining vegetation indexes.

Figure 2. Rangeland's herbage composition during the growing season.

For both DM and ADF, the selected models were able to explain more than 70% of the
variability of the data. In the case of NDF and CP, despite obtaining significant models, the
values of R2 were low. The variability of species of semi-arid rangeland in the study area would
explain the low coefficients.

Figure 3. Selected linear regression models for DM, CP, NDF, and ADF

Conclusion/Implications
The variability of species and edaphoclimatic conditions observed in the semi-arid rangelands of

the O'Higgins region generate variability in the quality parameters that univariate models

cannot explain. Thus, obtaining reliable regression models for estimating quality parameters

from IVs requires additional studies.

Result and Discussion
DM, CP and AFD had significant changes in each month of the growing season (Figure 2).
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