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Most of the Brazilian Territory is

Tropical



Challenging Tropical Environments

Source :  NHQ/NRCS/USDA

High concentration of acidic and 

nutrient-poor soils in the tropics

Tropical Soils

Acid – 84%

Saline – 2%

Shallow – 7%

Flooded – 16%

No problem – 9%



Brazil is a Mega-Diverse Country

2/3 OF BIODIVERSITY CONCENTRATED IN 

THE TROPICS

37% IN TROPICAL AMERICA

It is estimated that Brazil contains greater biodiversity 

than any other country on Earth. 

Source:  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.



Agriculture and Rural Development in 

Brazil
Tropical Forest

Semi-Arid

Savannah

Achieve Food Security

Manage complex biomes

Conserve biodiversity

Conserve soil and water

Reduce GHG emissions

Achieve economic viability

…



Challenging Tropical Environments

Brazil Developed a  Science-Based Agriculture
Food and Energy Security in 40 Years



Brazilian Agricultural

Research Corporation

Embrapa:  The largest Agricultural Research 

Organization in Latin America

Employees:  9,700

Total Scientists: 2,400

Budget: US$ 1 billion 

42 Research Units

Scientific Cooperation - Labex USA and Europe

Technical Cooperation - Africa and Latin America



First Agricultural Revolution in Brazil



PrioridadesPrioridades
Contributions

of Agricultural

R&D in Brazil

Development of a Platform 
of Sustainable Practices

and Public Policies

“Tropicalization” of 
crops and animal 

production systems

Transformation of
acidic, poor soils 
into fertile land

The First Agricultural

Revolution in Brazil



Natural 

Soil

Soil fertility

built

“Building” fertility in our soils

The First Agricultural

Revolution in Brazil



Natural Soil
Low Phosphorus

+ Phosphorus

Managing nutrition in our crops

++
+++

- +
- -

The First Agricultural

Revolution in Brazil



No Biological Nitrogen

Fixation

Biological Nitrogen

Fixation

Nitrogen fixation in Soybeans

The First Agricultural

Revolution in Brazil



Source:  https://www.nexojornal.com.br

Tropicalization of the Soybean Crop

Temperate Temperate

Tropical Tropical



Tropicalization of Cropping Systems

WheatCorn

Temperate
Temperate

Tropical

Tropical

Source:  https://www.nexojornal.com.br



No-Till Systems protect the soil, 

incorporate carbon and save water

Dissemination of Conservation

Practices



Key Results and Impacts
Technology driven efficiency saved land and increased production 

Productivity

Productivity

Productivity





Second Agricultural Revolution in Brazil







Vista aérea da Embrapa 

Agrossilvipastoril, em Sinop – MT,  2015.

The Brazilian Forestry Code

• CATEGORIES OF OCCUPATION

– URBAN INDUSTRIAL COMPLEXES

– MINERAL ENERGETIC COMPLEXES

– ACCESS WAYS AND ITS MODALITIES

– NATURAL AND ARTIFICIAL WATER COVERED AREAS

– NON OCCUPIED TERRITORIES (STATE OWNED LAND)

– FARMER OWNED LANDS

• TWO REALITIES IN AGRICULTURAL LANDS (PRIVATE)

– LAND THAT CANNOT BE USED (MANDATORY PROTECTION)

• PERMANENTLY PROTECTED AREAS (APP)

• LEGAL RESERVATION (RL)

– LAND THAT CAN BE USED (TECHNICAL AND TECNOLOGICAL CONDITIONS)

• NATURAL AND PLANTED PASTURE

• ANNUAL AND PERENNIAL CROPS

• PLANTED FORESTS

Land Occupation in Brazil



Vista aérea da Embrapa 

Agrossilvipastoril, em Sinop – MT,  2015.

The Brazilian Forestry Code
RURAL ENVIRONMENTAL REGISTRY  - CAR 

A REQUIREMENT UNDER THE NEW FOREST CODE



Vista aérea da Embrapa 

Agrossilvipastoril, em Sinop – MT,  2015.

The Extent of Land 

Protection in Brazil

AREAS PRESERVED BY 
BRAZILIAN FARMERS

MORE THAN 20% OF BRAZIL

MORE THAN 200 M HA



Vista aérea da Embrapa 

Agrossilvipastoril, em Sinop – MT,  2015.

AREAS DEDICATED TO 
PRESERVATION AND PROTECTION 

OF NATIVE VEGETATION, PLUS 
OTHER UNAVAILABLE AREAS 

(STATE OWNED, MILITARY ETC.)

66,3% OF BRAZIL

563.736.030 HA

The Extent of Land 

Protection in Brazil



Vista aérea da Embrapa 

Agrossilvipastoril, em Sinop – MT,  2015.

THE TOTAL PROTECTED AREA OF BRAZIL IS THE 
EQUIVALENT OF THE ENTIRE TERRITORY OF 48 COUNTRIES 

IN EUROPE

The Extent of Land 

Protection in Brazil



Vista aérea da Embrapa 

Agrossilvipastoril, em Sinop – MT,  2015.

Land Use and Occupation

in Brazil (2016)

Sources: Embrapa; MMA; FUNAI; DNIT; ANA; MPOG.
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(Area in million hectares, volume in million m3, reduced GHG million tons CO2 equivalent)

Sub-programas

Recuperação de pastagens degradadas (área)

Sistemas de Integração Lavoura Pecuária Floresta (área)

Sistema de plantio direto (área)

Fixação Biológica de Nitrogênio (área)

Florestas Plantadas (área) 

Tratamento de Dejetos Animais (volume)

1 Through appropriate management and fertilization.
2 Including Agroforestry Systems (AFS).
3 Not computed the Brazilian commitment to the steel industry; and it was not 

accounted for the GHG emission mitigation potential.

1

2

3

Objectives

2011/2015

Objectives

2016/2020Subprograms

Recovery of degraded 
pastureland (ha)Integrated Crop-Livestock-Forest 
Systems (ha)No-tillage System (ha)

Planted forests (ha)

Biological Nitrogen Fixation (ha)

Treatment of animal wastes(million 
m3 )

Estimated reduction 
of GHG (in 2020)

Brazilian Low Carbon Agriculture Plan
Commitments of Agriculture 2010 – 2020

83-104

18 - 22

16 - 20

10

8 -10

6.9133,9 to 162,9 



Vista aérea da Embrapa 

Agrossilvipastoril, em Sinop – MT,  2015.

Dissemination of

Conservation Practices

Minimum and no-till systems



Thanks to biological fixation of nitrogen, with Rhizobia, soybeans cultivated 

in 35 M ha in Brazil do not need any commercial nitrogen fertilizer 

The economy to farmers (and the country) is U$ 13 billion/year 

+ 62 million ton of CO2-equivalent/year

Biological fixation of nitrogen

Bio-Based Solutions for Cropping Systems



Brachiaria Grass – 180 M ha of pastures in 

Brazil

The inoculation of Brachiaria grass with selected strains of

Azospirillum brasilense results in 15% increase in 

biomass production and up to 25% in total protein content.

Azospirillum brasilense released as a comercial biostimulant

“Plant growth promoting bacterium“ that induces increases in root biomass

Bio-Based Solutions for Cropping Systems



Recovery of Degraded Pastures

DEGRADED

RECOVERED

The next frontier of agricultural expansion, 50 M 
ha



Double Cropping Systems – Early Cycle Soybean
+ Corn

Double Cropping Systems



Sustainable Intensification of Land Use



Cycling crops and livestock – 365 days a year!

Systemic, Integrated Production

Systems

INTEGRATED SYSTEMS ARE BECOMING A NORM FOR RECOVERY OF DEGRADED LAND

14 MILLION HA OF INTEGRATED SYSTEMS, AND GROWING...

February April June 

June June-October November-December



INTEGRATED SYSTEMS ARE BECOMING A NORM FOR RECOVERY OF DEGRADED LAND

14 MILLION HA OF INTEGRATED SYSTEMS, AND GROWING...

Sustainable Intensification of Land Use
Cycling crops and livestock – and adding trees…



INTEGRATED SYSTEMS ARE BECOMING A NORM FOR RECOVERY OF DEGRADED LAND

14 MILLION HA OF INTEGRATED SYSTEMS, AND GROWING...

Sustainable Intensification of Land Use
Cycling crops and livestock – and adding trees…



Increase in net income 

allowing farmer’s 

greater capitalization

Optimization and intensification of nutrient 

cycling on soil

Maintenance of biodiversity and 

agriculture sustainability

Improvement of animal 

welfare due to greater 

thermal comfort

Increased production of 

grains, meat, milk, timber 

and non-timber products 

in the same area

Improvement of soil quality 

and conservation its productive 

characteristics

Possibility of applying on 

farms of all sizes and profiles
Greater efficiency in the 

use of resources (water, light, 

nutrients and capital) and 

increase of energy balance

Reduction of the labor 

seasonality in the countryside 

and the rural exodus

ICLF Benefits



ICLF Benefits

Improving farmers public 
image on society

Greater optimization of 

processes and factors of 
production

Generation of direct and 
indirect jobs

Economic stability with 

reduction of risks and 

uncertainties due to the 

diversification of 
production

Reduction of pressure 

by opening new areas 
with native vegetation

Greenhouse gas 

emissions mitigation



25/08/17

Extraordinary change 
within 10 years, with 
support from Embrapa and 
Extension Service,
Mrs Marize Porto, a 
Farmer in Goiás State 
(Neotropical Savanna). 

Integrated crop livestock 
forestry system

How to take a farm out of bankruptcy



Brazilian Agriculture

Brazilian Annual Agricultural Production (million tonnes)

Grains 219 (2016/17)

Meat 26 (2016)

Fruit 43,8 (2016)

Milk 35 Billion liters (2016)

Brazil Numbers

»World’s largest exporter of coffee, sugar, orange juice, ethanol, chicken and 

soybean in 2016.

»In 2016 agribusiness exports reached US$ 85 billion.

Source: IBGE, Conab and MDIC.

Reference source: Embrapa em números

Contribuition of Agriculture
(approximately)

25%  GDP

37%  Job

42%  Export

63% of the Brazilian Trade Balance



2018

15

ICLF adoption in Brazil



ABC governance in Brazil

Monitoring System

GHG mitigation

Implementation area



ABC governance in Brazil

Monitoring System Use of resources



Multi-institutional Lab for Low Carbon

Agriculture (ABC) Plan Monitoring
Location: Embrapa Environment- Jaguariúna-SP

Ministry of

Environment

Ministry of Agrarian 

Development 

Ministry of Science & 

Tecnhology

Ministry of Agriculture, 

Livestock and Food Supply



Networking

International

Communication

R&D
Tech
Transfer

ABC governance in Brazil



Some research questions...

• How can the efforts on ABC Plan can be represented in the 

National Inventory?;

• How to represent the Brazilian agribusiness in an economic 

model?

• How to represent the current agricultural and environmental 

policies in Brazil?

• What are the economic impacts of the ABC Plan and the NDC 

on the agribusiness sector?

• What will be the effects of these policies on the country 

economic growth, welfare and trade?

• What will be the new pattern of land use and land competition?

• Opportunity of international cooperation in GRA (tropics only?)



Thank you

renato.rodrigues@embrapa.br


