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Agricultural Development in Brazil



Challenging Tropical Environments

Most of the Brazilian Territory is Located in the Tropical Belt of the World



Challenging Tropical Environments

Source :  NHQ/NRCS/USDA

Concentration of acidic and nutrient-poor soils in the tropics

Tropical Soils

Acid – 84%

Saline – 2%

Shallow – 7%

Flooded – 16%

No problem – 9%



Challenging Tropical Environments

2/3 OF BIODIVERSITY CONCENTRATED IN 

THE TROPICS

37% IN TROPICAL AMERICA

A Mega-diverse Country
It is estimated that Brazil contains greater biodiversity than any other country on Earth. 

Barthlott, W., Biedinger, N., Braun, G., Feig, F., Kier, G. & J. Mutke (1999): Terminological and methodological aspects of the mapping and analysis of global biodiversity. In: Acta Botanica Fennica 162: 103-110.



Challenging Tropical Environments

Before the 1970´s Brazil was not a food 

secure country.

• Low agricultural production and low yields;

• Production only in the South and Southeast Regions;

• Constant food supply crisis and rural poverty;

• Lack of specific knowledge in Tropical Agriculture;

• Lack of adequate agricultural development policies;

• Brazil known as coffee and sugar producer.

Tropical Forest

Semi-Arid

Savannah



Challenging Tropical Environments

Despite the Challenges…
Brazil Developed a Science-Based, Advanced 

Tropical Agriculture



Brazilian Agricultural Research Corporation



Brazilian Agricultural Research Corporation



Vista aérea da Embrapa 

Agrossilvipastoril, em Sinop – MT,  2015.

Brazilian Agricultural Research Corporation



Vista aérea da Embrapa 

Agrossilvipastoril, em Sinop – MT,  2015.

Brazilian Agricultural Research Corporation



PrioridadesPrioridades
Contributions

of Agricultural

R&D in

Brazil

Development of a Platform of 
Sustainable Practices

“Tropicalization” of 
crops and animal 

production systems

Conversion of
acidic, poor soils 
into fertile land

A Science-Based Tropical Agriculture



Aerial view of Sinop - MT, in the year of its foundation, in 1974.

A Science-Based Tropical Agriculture



Aerial view of the city of Sinop - MT, June 2015

A Science-Based Tropical Agriculture



From Sinop to Lucas do Rio Verde - MT, June 2015

A Science-Based Tropical Agriculture



Agricultural Diversity in Brazil

Brazil has one of the most diverse and territorially 
distributed agricultural systems in the world 



CROPS AND 

PLANTED

FORESTS

≈ 68.000.000 ha 

≈ 8% OF BRAZIL

Sources: Embrapa, IBGE, CNA, 

MMA, FUNAI, DNIT, ANA, MPOG.

Agriculture and Land Use in Brazil



Sources: Embrapa, GITE, IBGE, CONAB
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Agriculture and Land Use in Brazil



SUGARCANE

PLANTED FORESTS

FRUIT CROPS

COFFEE

CASSAVA

Sources: Embrapa, GITE, IBGE, CONAB

CROPS AND 

PLANTED

FORESTS

≈ 68.000.000 ha 

≈ 8% OF BRAZIL

Agriculture and Land Use in Brazil



Land Occupation in Brazil



Key Results and Impacts



Key Results and Impacts

Evolution of food basket prices in São Paulo, Brazil 
(1975=100, real prices, Sept.2013)

Data from DIEESE, deflator IGP-DI (FGV), calculations and elaboration by G.B. Martha (2013).

Brazil Became Food Secure in Record Time



Key Results and Impacts
Brazil Became and Important Exporter of Agricultural Products

Sources: MAPA, Conab and ÚNICA
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Food, Agriculture and the SDGs



Agriculture... Food – Fiber – Bioenergy ...

Agriculture... Food – Nutrition – Health ...

Agriculture... Poverty Aleviation – Social Inclusion...

Agriculture… Wellbeing – Culture – Tradition – Gastronomy …

Agriculture… Environmental and Ecossystem Services 

Agriculture...  Biomass – Biomaterials – Green Chemistry...

Multifunctionality

Food, Agriculture and the SDGs







Brazilian Forestry Code





Agricultural Research and
Innovation in Brazil

Vista aérea da Embrapa 

Agrossilvipastoril, em Sinop – MT,  2015.







Agricultural Research and
Innovation in Brazil

Vista aérea da Embrapa 

Agrossilvipastoril, em Sinop – MT,  2015.



Low Carbon Agriculture in Brazil



DEGRADED

RECOVERED





SUSTAINABLE PRACTICES ALLOW INTENSIVE FARMING 
IN MOST PARTS OF THE COUNTRY 



INTEGRATED SYSTEMS ARE BECOMING A NORM 
FOR RECOVERY OF DEGRADED LAND

INTEGRATED CROP LIVESTOCK  - iLP



TREES INCORPORATED IN AGRICULTURAL SYSTEMS
CROP – LIVESTOCK – FORESTRY 
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TREES INCORPORATED IN AGRICULTURAL SYSTEMS
CROP – LIVESTOCK – FORESTRY 



METRICS FOR ANIMAL COMFORT IN INTEGRATED 
LIVESTOCK - FORESTRY PRODUCTION



Low Carbon Agriculture in Brazil

METRICS FOR ANIMAL COMFORT IN INTEGRATED 
CROP - LIVESTOCK - FORESTRY PRODUCTION



A VARIETY OF OPTIONS ARE BEING TESTED AND VALIDATED



Sustainable Intensification

CERTIFIED LOW CARBON PRODUCTION SYSTEMS



Sustainable Intensification





Agriculture... Food – Fiber – Bioenergy ...

Agriculture... Food – Nutrition – Health ...

Agriculture... Poverty Aleviation – Social Inclusion...

Agriculture… Wellbeing – Culture – Tradition – Gastronomy …

Agriculture… Environmental and Ecossystem Services 

Agriculture...  Biomass – Biomaterials – Green Chemistry...

Multifunctionality

Food, Agriculture and the SDGs



Bio Nano Geo Data

Agriculture Incorporationg New Tools and Processes...

Frontiers of Agricultural Development



Digital 
Transformation

Frontiers of Agricultural Development



Fonte:  Pieter Haasnoot - upnext.nl

GENOMIC REVOLUTION

Frontiers of Agricultural Development



Frontiers of Agricultural Development



SYNTHETIC BIOLOGY

Fonte:  Pieter Haasnoot - upnext.nl

Frontiers of Agricultural Development



NANOTECHNOLOGY

Fonte:  Pieter Haasnoot - upnext.nl

Frontiers of Agricultural Development



GEOTECHNOLOGIES

Frontiers of Agricultural Development



BIG DATA AND IoT

Fonte:  Pieter Haasnoot - upnext.nl

Frontiers of Agricultural Development



PRECISION AGRICULTURE

Frontiers of Agricultural Development



ARTIFICIAL INTELLIGENCE

Frontiers of Agricultural Development



MACHINE INTELLIGENCE

Frontiers of Agricultural Development



Source:  http://blogs.canalrural.com.br/marcasemaquinas/2016/10/04/maquinas-

ganham-versoes-autonomas-que-dispensam-o-tratorista/

Frontiers of Agricultural Development



AUTOMATION AND ROBOTICS

source:  http://www.bbc.com/news/business-38089984

Frontiers of Agricultural Development



AUTOMATION AND ROBOTICS

source:  http://www.bbc.com/news/business-38089984

Frontiers of Agricultural Development



Frontiers of Agricultural Development

Source:  http://www.ulleragro.com.br/



Frontiers of Agricultural Development



New Concepts and

Tools for Livestock

Production

Frontiers of Agricultural Development



Fonte:  https://www.weforum.org/agenda/2016/01/9-quotes-that-sum-up-the-fourth-industrial-revolution/

Accelerated Technological Changes



Source:  https://www.weforum.org/agenda/2016/01/9-quotes-that-sum-up-the-fourth-industrial-revolution/

Accelerated Technological Changes



Source:  Reuters

Accelerated Technological Changes



Source: World Economic Forum

Accelerated Technological Changes
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