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Technology Enables Both Higher AT
Yield and Sustainability in the Field

The mechanized harvest began in 1973, with the
use of imported technology as well as that of
national manufacture. The process of
mechanization in sugarcane cultivation became
more accentuated with the implementation of
the PROALCOOL policy in 1975.

In the early years of the 1990s, it was estimated that mechanized harvesting
represented between 20% of the sugarcane area planted in the state of Sao
Paulo, while currently, this number jumped to approximately 99% in the 20/21
crop. This advance was driven by the Agri-environmental Protocol signed in
2007 between the State Environment Secretariat and the Sugar and Energy
Sector, which undertook to anticipate the end of burning of Sao Paulo crops for
2014, in mechanized areas, and for 2017, in non-mechanized areas. By law,

; HAR\/EST the end of the burn was planned for 2021 and 2031, respectively (Figure 1).
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Technology Enables Both Higher Yield and
Sustainability in the Field

Evolution of mechanization in the state of Sao Paulo.
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Figures 1. Evolution of mechanization in the state of S&o Paulo.

The way this harvest is carried out can influence all production and longevity of the
crop, in addition to the physical, chemical, and biological attributes of the soil and
the environment.

The impact of soil compaction is directly related to the lower amount of sugarcane
rooting and root delimitation in smaller areas, causing a lower absorption of water and
nutrients by the plant, allowing it to be more susceptible to veranicos and dry periods
and consequence of productivity losses (Figure 2).

When we observe the productivity, losses correlated with soil compaction, are
around 10 to 15 t/ha. Considering this premise, there is a 10% to 20% drop in
productivity in each year of sugarcane, totaling a loss of approximately 75 t/ha
within a production cycle.

To protect the land and ensure a prosperous future, the management of sugarcane
production units seeks to combine experience and knowledge of traditional soil
conservation with the most modern technology, generating accurate, efficient and safe
results. Sophisticated GNSS system networks are used for mapping and
systematization of areas, together with a reduced tillage and rotation management with
other crops such as soybean, protecting and producing in our soils at the same time.

Figures 2 and 3. Examples of losses caused by traffic from the wheeled over the cane stump.
Figure 2 (Top) illustrates the loss of plants due to vehicle traffic and compaction.
Figure 3 (Bottom) is an example of purposeful traffic on the cane street to show the damage caused to this street.
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Harmonization
Between Wheels
and Plants
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Sustainability in the Field

One method that allows harmonization between run and plant is controlled traffic or
traffic control as it is known by producers. This emerges as an alternative for sugarcane
cultivation, as it minimizes the harmful effects of agricultural mechanization. The main
peculiarity of this technique is the permanent distinction of traffic zones from those in
which there is plant growth, thus, a smaller area will be subjected to intense traffic.

The correct functioning of a traffic control system depends on the standardization of
agricultural vehicles of a productive system, through the adjustment of gauges and
guidance or targeting systems that help the operator to traffic always in the lines
(Figure 4).

Figure 4. Mechanized harvesting of sugarcane using traffic control.

Currently, the use of targeting systems has evolved frequently in agriculture. Initially, with
a light bar in agricultural aviation, moving to land machines, starting in grains, and
migrating to the sugarcane sector.

The crescent of technologies for the field in recent years can be explained by factors
such as increased productivity in the field and increased operational capacity, especially
in conditions of low visibility, reduced use of inputs, and reduction of operator fatigue,
which provides a rapid return on investment.

This is reflected in numbers since there is an 11% reduction in field operating costs, a
19% reduction in total costs for production, and a 67% increase in overall yield in crops
with the use of technologies.
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DECENT WORK AND
ECONOMIC GROWTH

A More
Economical and
Sustainable World

Sustainability in the Field

In addition to the use of automatic targeting and its effective operation, it is indispensable
to use path planning previously designed in the offices. This helps both in planning and
in future decision-making.

The use of path planning is justified by the reductions that it allows for the producer:
reduction of non-productive times, as is the case of maneuvers, since this planning
provides decreases of 50% of the maneuvers realized in the field (Figure 5), reduction of
fuel consumption, since the reduction of maneuvers and better-defined routes optimize
the production cycles, in addition to avoiding failures and overlaps.
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Inside area maneuvers: 192 Inside area maneuvers: 0

Figure 5. Differences in the number of maneuvers using the conventional system and route planning.

In addition, the use of traffic control and route planning together help for a more
sustainable environment, where we have lower soil compaction and better plant
development, lower erosion index, reduction in carbon emissions, and consequently a
better use of technologies as well as a culture that merges economy and sustainability
aiming at the professional and personal growth of the companies that use it.

This is a very good example of SDGs # 7 and # 8 being met and put into practice
through the use of GNSS-based Controlled Traffic functionality for Auto Steering from
Topcon. SDG — Sustainable Development Goal #7 Affordable and Clean Energy is met
through the enabling of more cost-effective production through reduced soil
compaction. While SDG #8 Decent Work and Economic Growth is met because the
workers have advanced from manual hand labor for planting and harvest of sugar
cane to an advanced automated system. The results have been both improved
working conditions for equipment operators, as well as skills-based work for machine
operation of these advanced systems.

Within this constant evolution, Topcon technologies strive to help the producer achieve
opportunities for growth, increased production, better land use, and crop longevity.
Uniting strengths, techniques, and knowledge, we seek a world where economy and
sustainability go hand in hand, promoting gains for our customers and for the planet.
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