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Figure 1. Soil chemical 
attributes determined 
based on a regular dense 
grid (left) and on oriented 
and reduced soil sampling 
using soil electrical 
conductivity (ECa) as 
external drift in Kriging 
(KED) (right)

The production of biofuels can only be justified if their economic and environmental impacts are favourable, 

compared to similar energy sources, and if there are real benefits to all segments of society directly involved. One of the 

innovations of science and technology that should be incorporated into the production of sugarcane is the Precision 

Agriculture (PA), which allows the producer to understand and control more precisely the inherent spatial variability 

found in the fields in order to obtain higher productivity, economic return and environmental protection. In this 

context, this project has as main objective the evaluation of the causes of spatial and temporal variability of sugarcane 

productivity in order to optimize the agricultural management through AP technique. The specific objective are identify 

the factors, and their interactions that influence the spatial variability of yield and quality of sugarcane. The project aim 

to improve agronomic diagnostic models and guide the development of sensors that allow a determination "on-the-

go" of soil parameters to complement the scientific knowledge needed to extend the full potential of AP as an effective 

tool of crop management on a commercial scale. For this, two areas cultivated with sugarcane, each with 50 ha, one 

area applying PA concepts, such as fertilizer application at varied rate and one area with standard management, were 

evaluated regarding their soil attributes, chemical and physical, and plant nutritional status. This research project, seeks 

to contribute to the technical/scientific knowledge about the spatial variability of sugarcane productivity through: 

survey of more detailed data, to assist in understanding the crop response to variations in soil and climate conditions 

within the cane fields. Then, contribute to the development of new management strategies for sugarcane, aiming a 

vertical integration of productivity and reduction of environmental and economic impacts.
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The experiment comprised a diversity of technologies 
to measure soil and plant attributes within a 50 ha sugarcane 
area. In our data analysis workflow, the diversity of measured 
attributes was treated on a common ground, providing a 
platform to compare data acquisition technologies and to 
eventually select those technologies suited for large-scale 
PA practice. We are working to expand the sugarcane PA 
database, adding data from other finished and ongoing 
experiments. With the expanded dataset, we expect to 
recognize relevant patterns that are reproduced consistently 
across distinct experiments. For instance, data evidenced 
annual change in spatial distribution of sugarcane yield 
as well as a correlation structure relating soil pH with 
concentrations of organic matter and lime elements. This 
type of information is valuable for future PA practice. The 
proposed analysis workflow applied systematically to an 
ever-growing dataset will help consolidating the knowledge 
required for effective sugarcane PA.

Through an optimised grid guided by ECa, it is possible 
to predict the spatial distribution of soil physical and 
some chemical properties using Kriging with external drift 
(KDE). We conclude that KDE (using dynamic secondary 
information) presents advantages when using sparsely 
sampled points, providing more reliable estimates of the 
attributes. To improve prediction, more information could 
be added from other soil sensors in the trend model. These 
results offer a perspective for obtaining other attributes 
that must be estimated over large areas based on sparse 
soil samples. This method could assist farmers with crop 
management and ensure higher economic returns and a 
sustainable production system.

Figure 2. Yield decrease between successive years as function of the field 
slope and the Person´s correlation between the successive years yield 
normalized data


