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Features and Challenges

Brazil is the world's 5th biggest country (8,514,000 km?);
Population: 203 million (5th biggest population);

Brazil shares a border with ten countries in South
America - and has lived in peace with all of them for
almost 140 years;

The largest economy in South America;

The 7th biggest economy in the world.
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Features and Challenges

Technology, Innovation, Development, Competitiveness
Strong Emphasis in Science-based Development

10,000 doctors trained every year
100,000 Brazilians will be trained abroad until 2015
The country ranks 13th in scientific publications - 43,000 papers/yr
A growing intensity of industry R&D



Features and Challenges

Environmental Diversity
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Features and Challenges

Most of the Brazilian Territory is Located in the Tropical Belt of the World
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Features and Challenges
~

World Distribution of Soils Tropical Soils
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Features and Challenges

~
A Mega-diverse Country

It is estimated that BraZ|I contalns greater brodrversrty than any other country on Earth.

2/3 OF BIODIVERSITY CONCENTRATED IN
THE TROPICS

© W. Barthlott 1996,1999/>’/

W. Barthlott, N. Biedinger, G. Braun, F. Feig, G.Kier,
W. Lauer & J. Mutke 1999
modified after

I:' 1 (<100) - DZ 5 (1000 - 1500) - DZ 9 (4000 - 5000) >29°C W. Barthlott, W. Lauer & A. Placke1996
Department of Botany and Geography

Robinson Projection Diversity Zones (DZ): Number of species per 10 000km’ sea surface temperature
Standard Parallels 38°N und 38°S

- - - >27°C University of Bonn
I:l bz 2 (100- 200) - Dz 6 (1500 - 2000) - DZ 10 (= 5000) German Aerospace Research Establishment, Cologne
Cartography: M. Gref
I:I DZ 3 (200- 500) - DZ 7 (2000 - 3000) Department of Geography University of Bonn
Capensis floristic regions ~—>  cold currents
I:I DZ 4 (500 - 1000) - DZ 8 (3000 - 4000)

w 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.



Features and Challenges

Tropical Forest
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Before the 1970°s Brazil was not
a food secure country.

Low agricultural production and low yields;

Production concentrated 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.
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In 40 Years Brazil Developed a Science-Based,
Advanced Tropical Agriculture



Evolution of Agriculture in Brazil

AGRIBUSINESS EXPANSION

2000 MATOPIBA*
1980

1970

* Mapitoba: Brazilian states of
Maranhdo, Tocantins, Piaui and
Bahia (hewest agricultural frontier

1960 ~/
' in the country).



Key Drivers of Agricultural Innovation in Brazil

Government commitment and public policies;

Development of science-based tropical agriculture; e

Availability of basic infrastructure;

Large extension of arable land and adequate climatic conditions;

Landscape suitable for mechanization;

Availability of mineral resources (limestone and phosphate);

Entrepreneurship of farmers.
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Institutional Building and Strengthening
Brazil has created a large research and education system for agriculture

17 State Ag Research Centers
Large network of experimental stations

The Brazilian Agricultural Research Corporation
47 Embrapa Centers Dedicated to Technology Development

Federal Network of
Professional Education
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Brazilian Agricultural Research Corporation

N
Embrapa

Largest Agricultural Research
Organization in Latin America

Employees: 9,843

Total Scientists: 2,415
Researchers with PhD/DSc: 2,182
Budget: US$ 1.2 billion

47 Centers and Services

11 National Thematic Centers

14 National Product Centers

17 Ecorregional/Agroforestry Centers
05 Service Centers

Operations in the US, Europe, Asia, Africa and Latin America
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Ecoregional Centers

Embrapa Acre
Embrapa Agropecuéria Oeste
Embrapa Agrossilvipastoril
Embrapa Amapa
Embrapa Amazénia Ocidental
Embrapa Amazénia Oriental
Embrapa Cerrados
Embrapa Clima Temperado
Embrapa Cocais
Embrapa Meio-Norte
Embrapa Pantanal
Embrapa Pecuaria Sudeste
Embrapa Pecuaria Sul
Embrapa Rondénia
Embrapa Roraima
Embrapa Semiarido

Embrapa Tabuleiros Costeiros

Embrapa — A Network of 47 R&D Units

Product Centers

Embrapa Algodao
Embrapa Arroz e Feijao
Embrapa Caprinos e Ovinos
Embrapa Florestas
Embrapa Gado de Corte
Embrapa Gado de Leite
Embrapa Hortalicas
Embrapa Mandioca e Fruticultura
Embrapa Milho e Sorgo
Embrapa Pesca e Aquicultura
Embrapa Soja
Embrapa Suinos e Aves
Embrapa Trigo

Embrapa Uva e Vinho

Brazilian Agricultural Research Corporation

Thematic Centers

Embrapa Café
Embrapa Gestdo Territorial
Embrapa Informac&o Tecnoldgica
Embrapa Produtos e Mercado

Embrapa Quarentena Vegetal

Service Centers

International Cooperation Units — USA, Europe, Asia, Africa, LAC



Institutional Building and Strengthening
Brazil has built one of the largest ag research systems in the world

State-of-the-art Infrastructure + Strong Training and Capacity Building

-

Embrapa Soybean Center
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Source: Embrapa Soybean



Brazilian Agricultural Research Corporation

Embrapa Soybean




Brazilian Agricultural Research Corporation

I
Embrapa Agroenergy




Brazilian Agricultural Research Corporation

Embrapa Agrossilvipastoril
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Brazilian Agricultural Research Corporation
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Embrapa Genetic Resources and Biotechnology
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Brazilian Agricultural Research Corporation

Embrapa Satellite Monitoring




Brazilian Agricultural Research Corporation

National Precision Ag Laboratory




Strong Emphasis in Partnerships

Currently Embrapa has 162 partnership agreements — Public-Private
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Embrapa - International Cooperation

tlntercémbio de Conhecimento
% Em preparagéo

/ uoperagﬁo Técnica
Em preparagéo




Sharing Knowledge in Tropical Agriculture

Pro-Savannah Project - Mozambique

Corridor to Port of Nacala -14 million hectares

\_\\f/‘,}’ Brazilian Cooperation Agency (ABC), Japan
v International Cooperation Agency (JICA), the Brazilian
Agricultural Research Corporation (Embrapa) and the
Ministry of Agriculture of the Republic of Mozambique.



Key Contributions of Public
Research in Brazil



Key Contributions of Public R&D in Brazil

Public R&D operated like a “Track Cleaning Train”,
opening the way for a fast moving private sector

Transformation of

o : “Tropicalization” of
acidic, poor soils

crops and animal

into fertile land Main Limitations production systems
Removed by
Public R&D in

Brazil

Development of a Platform of
Sustainable Practices



Rising Agricultural Productivity

Yield increase (1975 to 2009): from 60% to over 20 0%
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Rising Agricultural Productivity

Produtividade da agricultura medida pela produtividade total dos fatores (PTF) — 1961-2011

Index (1961 = 100)
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Produtividade total dos fatores (PTF) leva em conta terra, trabalho, capital e todos os recursos materiais empregados na
producédo e os compara com o resultado final. Se a producéo final cresce mais rapidamente que o total de recursos materiais
empregados, nés temos uma melhoria em PTF.

Fonte: USDA — Economic Research Service.
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Rising Agricultural Productivity
~

Annual Grain Crop Series o
Yield increase = 3.7% / yr
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Source: MAPA (Brazilian Ministry of Agriculture, Livestock and Food Supply)



Brazil Became Food Secure in a Short Period of Time

Evolution of food basket prices in Sao Paulo, Brazi I
(1975=100, real prices, Sept.2013)
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Data from DIEESE, deflator IGP-DI (FGV), calculations and elaboration by G.B. Martha (2013).
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Brazil Became an Important Food Exporter

I
Brazilian Agricultural Exports (US$ billions) — From 2001 to 2011

- ] i) I | |

Source: MAPA, 2012 - with data from Secex
* Expected



Agricultural Inovation
Driving Development



Agriculture in the Brazilian Savannah - Cerrado

Cerrado

Emwa



City of Sinop — MT, 1974










Development of Tropical Agriculture in Brazil
-

Transformation of

: “Tropicalization” of
soils

crops

Cerrado
Development

Incorporation of Sustainable
Practices



Development of Tropical Agriculture in Brazil

Brazilian Scientists had to “Tropicalize” Soybeans and Other Species

1999

Adapted varieties — genetics and breeding
Biological nitrogen fixation
Pest and disease control

Minimum tillage - mechanization

Emwa Source: Embrapa Soybean



Development of Tropical Agriculture in Brazil

|
Soybean




Development of Tropical Agriculture in Brazil

Biological Nitrogen More Sustainable Cropping Systems in the Tropics
Fixation

Biological Nitrogen
Fixation with
Bradyrhizobium

strains

N savings in 2014/2015:

No Biological Nitrogen ~ US$ 4.1 billion
Fixation




Development of Tropical Beef Cattle Production Systems

I
More than 30 years of Tropical Cattle Breeding Programmes
Genetic Resources, Breeding and Development of Tropical Grasses

High
performance
tropical cattle

High yielding
tropical grasses

Em@:a



Strong Emphasis in Conservation Agriculture

Brazil's agriculture has been significantly impacted by the transformation of
farming from the old intensive tillage systems to new no-till systems.

million ha Cultivated area under no-till systems in Brazil

35 _ 3137
30 7

\ 25
25 1
p 4 17.4
15
10 i
L e - -

Growing Seasons
72/73  75/76 80/81 85/86 90/91 95/96 00/01  05/06 current

Brazilian farmers have been the pioneers in no-till farming, maximizing the
productivity benefits from Embrapa and other organizations” R&D.

Em o - DA Sources: Emater-RS, Epagri-SC, Emater-PR, Cati-SP, Fundagcido MS, Apdc (cerrado) / Bigma Consultoria
(http://www.bigma.com.br/artigos.asp?id=96)






Conservation Agriculture in Brazil __




High Impact Agricultural Sciences
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High Impact Sciences in Agriculture

.
Substantial Advances in Recent Years...

7

MOLECULAR GENETIC GENOMIC ADVANCED
TOOLS ENGINEERING SCIENCES REPRODUCTION
MOLECULAR TRANSGENIC GENOMICS CLONING
BREEDING TECHNOLOGY PROTEOMICS IN-VITRO FERTILIZATION
Molecular Markers/Maps Biotic Stress Tolerance Coffee Animal Breeding
Genetic Resources Charc. Abiotic Stress Tolerance Eucalyptus GR Conservation
Gene/Trait Mapping Quality/Functionality Bananal/Rice Germplasm Enhancement
Function Characterization New Bioproducts Bovine & Others Biofactories

BIOSAFETY, BIOINFORMATICS, PROTEOMICS, METABOLIC ENGINEERING, ETC...

Emwa



High Impact Sciences in Agriculture

BASF and Embrapa’s Cultivance®soybeans Open Innovat|on

receive approval for commercial cultivation in
Brazil

2010-02-05

P-10-148
= First genetically modified crop developed in Brazil to reach commercialization stage E’nwa

m  Market launch to take place after regulatory approval in key export markets

- BASF

The Chemical Company

BASF antd Embrapa’s Cultivance® soybeans receive
approval for commercial cultivation in Brazil

Cultivance® iz the first genetically modified crop developed in Brazil,
from laboratary to commercialization. The approval is the result of
miore than 10 vears of successful cooperation between Embrapa
and BASF, & global leader in providing agricuttural zolutionz. The
Cultivance® Production System combines herbicide-tolerant
zoybean varieties with BASF's broad spectrum imidazolinone class
of herbicides, tailored to regional conditions. Photo: BASF - The
Chemical Company, 2010




High Impact Sciences in Agriculture

Transgenic commom bean resistant to golden mosaic virus

-

-MOSCA BRANCA (vetor do virus .

http://www.iapar.br/modules/noticias/print.php?storyid=318

RNA interference to silence a gene that is essential for virus replication (rep).
It confers immunity to the virus.

Em@a



High Impact Sciences in Agriculture
-

Genomic Selection in Eucalyptus

nature International weekly journal of science

Home | Mews & Comment ‘ Research | Careers & Jobs | Current Issue ‘ Audio & Video | For

NATURE | ARTICLE OPEN
BAREER

| The genome of Eucalyptus grandis

Alexander A. Myburg, Dario Grattapaglia, Gerald A. Tuskan, Uffe Hellsten, Richard D.
Hayes, Jane Grimwood, Jerry Jenkins, Erika Lindquist, Hope Tice, Diane Bauer, David M.
Goodstein, Inna Dubchak, Alexandre Poliakov, Eshchar Mizrachi, Anand R. K. Kullan,

§ Steven G. Hussey, Desre Pinard, Karen van der Merwe, Pooja Singh, Ida van Jaarsveld,
Orzenil B. Silva-Junior, Roberto C. Togawa, Marilia R. Pappas, Danielle A. Faria, Carolina
P. Sansaloni + etal.

Affiliations | Contributions | Corresponding author

Nature 510, 356-362 (19 June 2014} | doi:10.1038/nature13308
Received 08 September 2013 | Accepted 02 April 2014 | Published online 11 June 2014




Genomic Selection in Eucalyptus

Participating companies that have genotyped samples and are currently at different
stages of assessing, validating or adopting Genomic Selection
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High Impact Sciences in Agriculture

Bioengineering synthetic fibers from recombinant proteins

L T ‘ e .\' = ¥ { I'l’cltl.ll'e

| PR E e & N i oL comnmnous
- [ the —]| Authars and m&J Browse archive || Search
nature.com » journal home » archive by date » december » full text

NATURE COMMUNICATIONS | ARTICLE

' | Unravelling the biodiversity of nanoscale signatures
of spider silk fibres

Luciano P. Silva & Elibio L. Rech

Emgpa Source: Embrapa Genetic Resources and Biotecnology



High Impact Sciences in Agriculture

Embrapa develops transgenic lettuce powered by folic acid

Embrapa has started field tests of what can be
an important ally to public health: lettuce
enriched with folic acid.

The new variety of the vegetable has 15 times
the amount of folic acid compared to
conventional lettuce, supplying 80% the daily
requirement of an adult.

The transgenic lettuce will be an important
alternative to combat the deficiency of folic acid,
which generates from malformation in babies to
heart problems and, according to some recent
studies, depression.

Source: http://revistaepoca.globo.com/Saude-e-bem-estar/noticia/2012/12/nova-cara-dos-transgenicos.html

Em@a Source: Embrapa Genetic Resources and Biotecnology



High Impact Sciences in Agriculture
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High Impact Sciences in Agriculture

... Precision Agriculture
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Science Driving Public Policies



Science Driving Public Policies

Zoning of Climatic
Risks

Regionalizac¢éo dos sinistros
climaticos para minimizar as
perdas na producéo agricola,

reduzindo os riscos oriundos do
regime de chuva.
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Agroecological Zoning
of Sugarcane

Define éreas aptas e zonas de
exclusao para o cultivo da cana-
de-aclcar no Brasil. Orienta a
politica de expansao da cana e da
producéo de bioetanol

Low Carbon Agriculture
ABC Plan

Promove a “descarbonizacéo da
agricultura pela incorporacéo de
praticas de baixa emissao de
gases de efeiro estufa — plantio
direto, fixacdo de N, iLPF, etc.




Zoning of Agricultural Risks
-

Guidance to public policy implementation — Rural credit and insurance

Zoneamento Agricola Safra 2011-2012
Estado: MT
Municipios com Plantio Favoravel em: 01/12 a 10/12

Zoneamento Agricola Safra 2011-2012
Estado: MT
i 0 Fawordvel em:

Zoneamento Agricola Safra 2011-2012

staco: MT
Municipios com Plantio Favoravel em: 21412 a 31/12

Cultura: ALGODACD HERE

Agritempo Solo Tipo: (2) Texbura Média
Portaria: 337, Data: 17/08/2011 Ciclo: GRUPO IIT
Cultura: ALGODAD HERE
Agr !CEMﬂO Solo Tipo: (2) Textura Média
Portaria: 337, Data 1740872011 Ciclo: GRUPOC T
Culiura: ALGODAO HERB
Agr "tempo Solo Tipo: (2) Textura Média
Portaria; 337, Data 17/08/2011 Ciclo: GRUPC 11T
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Sustainable Expansion of Agriculture in Brazil

Use of advanced geotechnologies, zoning and management on territory basis

Brazil is using Zoning Technology to
Manage Agricultural Expansion

Agroecological Zoning of
Sugarcane for ethanol production

sugarcane
production

Em@:a
http://www.cnps.embrapa.br/zoneamento_cana_de_acucar/ZonCana.pdf Source: UNICA.



Low Carbon Agriculture

PROGRAMA ABC
AGRICULTURA
DE BAIXO
CARBONO

W RENDA © AUMENTO & MEIO AMBIENTE




Moving Faster Towards
Sustainability






New Frontiers in Conservation Agriculture in Brazil

Intensification of land use with integrated crop-livestock-forest systems
Supported by Brazil s low carbon emission program for agriculture

i (AN
e

Integracao Lavaura Pecuaria-Floresta

Emwa Source: MAPA, 2010 — Photos by Votorantin Metais



New Frontiers in Conservation Agriculture in Brazil

~ |
Intensification of land use with integrated crop-livestock-forest systems
Supported by Brazil s low carbon emission program for agriculture




New Frontiers in Conservation Agriculture in Brazil

|
Intensification of land use with integrated crop-livestock-forest systems
Supported by Brazil s low carbon emission program for agriculture
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Sustainable Intensification

Oc}/ Nov Fep/!'larch JgnA/JuI Sep/ Ogt
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3000 - 4500 kg/h:

Gl

Cattle — “"3rd harvest”

Activities/Time

Source: Embrapa Cerrados



Integrated Crop-Livestock Systems

~
Corn being harvested and pasture is ready to receive cattle




Integrated Crop-Livestock-Forest Systems

Besides cycling crops, pastures and cattle... bringing trees into the system

E\ading - Animal Comfort |













Strategic Intelligence



Strategic Intelligence Unit - Agropensa

agr({)pensa Agropensa Components and Operation

STRATEGIES

DBSERVATORY
OF TRENDS

LAHEX
and Frojoeis
brroad

Outlooks,
Scenarios,
Maodels

Markets
FExiternal
Partners

Central
Units

Collegtion of data/information
analyses and studies

Source: Embrapa/Agropensa

Em@a

ANALYSIS
AND STUDIES

ANALYSIS

AND STUDIES

Studies condueted by
Embrapa’s Wel of Knowledge

Support to
Public Policy
and Sectorial
Development

Information transformed
inlo decision making



Strategic Intelligence Unit - Agropensa

Vision 2014-2034
Brazilian Agriculture

The Future of Technology
Development




Strategic Intelligence Unit - Agropensa

agr(pensa

Video



Thank
You!

Mauricio Antonio Lopes, PhD
Brazilian Agricultural Research Corporation
mauricio.lopes@embrapa.br
presidencia@embrapa.br




