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The largest economy in South
America and the 10th largest
economy in the world,;

oth largest country in the
world in area (85 X Korea);

BOLIVIEN

192 million inhabitants (5th
after China, India, USA and
Indonesia);

, CHILE



ABOUT BRAZIL

Mapas
nkiTele Atlas

Eye alt 4251.98 mi : 44°50'44.9° elev 1880 1t




2/3 OF BIODIVERSITY
CONCENTRATED IN THE TROPICS

uuuuuuu

7% IN TROPICAL
AMERICA

3

C w
© W. Barthlott 1996,1999 _—

) . W Barthlott, N. Biedi G. B F. Feig, G.Ki
nes (DZ): Number of species per 10 000km arthlott, iedinger, raun, eig, ier,

sea surface temperature W. Lauer & J. Mutke 1999
modified after
(<100) - DZ 5 (1000 - 1500) - DZ 9 (4000 - 5000) >29°C W. Barthlott, W. Lauer & A. Placke1996
Department of Botany and Geography
- _ > >27°C University of Bonn

[ |pz2 (oo- 200 Il o7 s (1500 - 2000 B o o so00) German Aerospace Research Establishment, Cologne
Cartography: M. Gref

[Jozs @o- s Il o2 7 (2000 - 3000) Department of Geography University of Bonn

Capensis floristic regions — cold currents
I:l DZ 4 (500 - 1000) - DZ 8 (3000 - 4000)

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.



BRAZILIAN BIODIVERSITY

Brazil is a megadiverse country

Currently about 70% of continental Brazil is
still covered by natural ecosystems (~6
million km?)

About 30% of the world’s remaining natural
forests are found in Brazil (~4.6 million
km?)

About 15% of the world’s currently described
species are found in Brazil

Since most of the unknown species are found
in the tropics, Brazil possibly holds as
much as 25% of the world’s total
biodiversity

Source; MMA/Brazil
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® Amazon Forest
Atlantic Forest

® Savanna

® Semi-Arid
Pantanal wetland

® South Grassland

Fonte: IPGE/MMA, 2004, Mapa de Biom as doBrasil

BRAZILIAN BIODIVERSITY

Brazilian Biomes

Plant diversity is estimated at 55,000
species, of which 22% endemic.

Vertebrate diversity is also quite high,
with 524 species of mammals, more
than 3,000 freshwater fish species,

and about 1,677 bird species.

Terrestrial invertebrate diversity is

impressive, with 10-15 million
estimated species of insects

Source: www.celb.org/xp/CELB/downloads/brazil_5ffactsheet.pdf
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BRAZILIAN BIODIVERSITY

COUNTRY Plants Mammals Birds Reptile  Anfibian
World Classification
Brasil 1 i 3 : 2 Biological Diversity
Caldmbia 2 4 1 3 1
Indonésia 3 2 ) 4 B
China 4 3 g 7 5
México 5 5 10 2 4
Aftica do Sul 3 14 11 5 15
Yenezuela 7 10 b 13 3
Equadar g 13 4 &) 3
Feru 4 a 2 12 7
Estados Unidos 10 4 12 16 12
Fapua Mova-Guine 11 15 13 10 10
india 12 8 7 B 8
Australia 13 12 14 1 11
halasia 14 1 5 14 14
Madagascar 15 17 17 11 13
Congo (ex-Laire) 16 7 5 14 16
Filipinas 17 16 16 7 17




BRAZILIAN BIODIVERSITY

COUNTRY Plants Mammals Birds Reptile  Anfibian . .
World Classification
s 1 . ; : : Endemic Species
Indonésia 2 2 1 a] N
Africa do Sul 3 14 17 14 17
Caldmbia 4 12 5 1 1
Australia 5 1 2 1 5
Papua Mava Guing G g 10 13 g
Meéxico 7 3 B 2 5
China g 7 g 7 4
Madagascar e 7 & 3 3
India 10 11 12 4 10
Malasia 1 14 16 15 14
Yenezuela 12 17 13 16 13
Feru 13 10 7 10 12
Filipinas 14 5 4 g8 16
Equadoar 15 16 14 H 7
Estados Unidos 16 kb N 12 =
Congo (ex-Laire) 17 12 15 17 15

http://www.ib.usp.br/gra/ffa/ffa-biosfera-megadiversidade.htm
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BRAZILIAN BIODIVERSITY

Most livestock are not indigenous to Brazil. Periodic introductions resulted in a wide range of genetic diversity that, for centuries,
supported domestic animal production in the country;

Natural selection — adaptation to biotic and abiotic pressures;

Canindé goats Carabao buffalo
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Curraleiro cattle

Colonial chicken

Piau pig

Source: Embrapa Genetic Resources and Biotechnology
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BRAZIL AT THE FOREFRONT OF CONSERVATION

Brazil now has the largest area of protected land, according to UNEP-WCMC data.

Share of terrestrial protected areas, Share of terrestrial protected areas, established
established since 1990 since 2000
Gabon
Biolivia o4, DR Congo

gy, Mongalia I%

mongabay.com using UNEF World Conservation Monitoring Centre data mongabay.com using UNEP World Conservation Monitoring Centre data
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BRAZILIAN BIODIVERSITY

Conservation Strategies

Brazil has a total of over 90 million ha
in Protected Areas within the National
System of Conservation Units (SNUC) ,5

b

65 mi ha under the stewardship of the
Federal Government, and 28 mi are
under the stewardship of State
Conservation Agencies.

SNUC also includes municipal and
private protected areas.
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Source: MMA/Brazil



BRAZILIAN BIODIVERSITY

Conservation Areas
Brazil 2006

4 public
425 private
452 public
264 private

Unid Con Federais | {

S, | 1.305

I Pare s Conservation Units
:m:wmmm < G 93 mi"ion ha

| :;ﬁmmmmw 10,9% Bl‘aZilian

Territory

|| Unidades de Conservagio Propostas (em estudo)
"] unidades de Conserv: agdo Estaduais

Source: MMA/Brazil
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BRAZILIAN BIODIVERSITY

Conservation Strategies

Apart from the SNUC, Brazil has reserved
over 110 million hectares as Indigenous
Lands, which also play a key role as
protected areas for biodiversity.

Together, the SNUC and the Indigenous
Lands cover more than 200 million hectares
(or about 23% of the Brazilian Territory). =
Additionally, our Forestry Code requires
each private property to set aside as Areas
for Permanent Protection the natural
vegetation along rivers, slopes, mountains
and habitats for endangered species.

LEGENDA
i:J‘ Limite Intem acional
{_:] Limite Estad ual

. Emalndigena

-3¢

Fonte: FUNAILL 2005
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580 Indigenous Lands
~ 110 millions ha .
11,58% Brazilian Territory Source: MMA/Brazil
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BRAZILIAN BIODIVERSITY

Source: Embrapa Monitoramento por Satélite

Integrate

Actions
' Forest and
Enhancing Value of the Forest Extractivist

Sector

Prioritize the Best Use of Agricultural
Deforested Areas Sector

Land and Territorial Management Clear Rules

Transport
Energy

Strategic Infrastructure Planning

Efficiency and

Environmental Monitoring and Control :
Efficacy

Source: MMA/Brazil
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BRAZILIAN BIODIVERSITY

Figure 1. Annual rate of deforestation in the Brazilian Lepal Amazon®

Y ear of evaluation®

Figure 2. Variation (in relation to previous vear®)

_— 19%

B%
0% [
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S li[

21%
265

31%

Base vear®

* - The year covers periods from August to July fe.g. August 2001 1o July 2002)

Source: MMA/Brazil
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BIODIVERSITY AND SOCIAL DIVERSITY

Source: Pommez, 2003.
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BIODIVERSITY AND SOCIAL DIVERSITY

. Indigenous Lands in Brazil

#2514 L \r;‘:_;:*:r' E’ SO i g o
230 Ethnic Groups Xy
180 Languages

11,92 % Brazilian Territory S o Sondienks

Terras Indigenas
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www.cenargen.embrapa.br
sac@cenargen.embrapa.br

CULTURAL
RECOVERY,

G

o da Agricultura, -

; A n
Pecuaria e Abastecimento N ESCT IS IICEI ili
GOVERNO FEDERAL Brasilia, DF
2006

Source: Embrapa Genetic Resources and Biotechnology
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ating Cassava Diversity

(A Contribution from EmbrapaLBE)

Luiz JJ. C. B. Carvalha, PhD

-

Source: Embrapé




BRAZILIAN BIODIVERSITY

Color Diversity

Cream Irtensa-yaliow Pinkc-yallow

(0]

Structure Variability

e

Starch Pattern Variability

Cassava Root Mutants
Starch & Pigments

Geranylgeranyl diphosphate .

. {-carotene

a-carotene
. B-carotene i 1 <
Zeaxanthin Lutein

Neozeaxanthin .

Simplified Pathway of Carotene Biosynthesis

Source: Embrapa Genetic Resources and Biotechnology
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Barbatimao

BRAZILIAN BIODIVERSITY

“Cerrado’

Faveira

Mangaba

Source: Embrapa Cerrados
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BRAZILIAN BIODIVERSITY

Brazil has around 100 oil plants in the Cerrado and Amazon Biomes with potential to be developed as oil crops
for energy and other industrial purposes

Acrocomia aculeata

Licania rigida

Astrocaryum murumuru

Mauritia flexuosa

Astrocaryum vulgare

Maximiliana maripa

Attalea geraensis Oenocarpus bacaba
Attalea humillis Oenocarpus bataua
Attalea oleifera Oenocarpus distichus
Attalea phalerata Paraqueiba paraensis
Caryocar brasiliense Sesamum indicum
Cucumis melo Theobroma grandiflorum
Jatropha curcas Trithrinax brasiliensis
Joannesia princeps

Source: Nass et al. (2007)
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BIODIVERSITY AND CLIMATIC CHANGE

Tropic of Capricomn

Climate zones
B Tropicaksubtropical (A1, Am, Aw and Cw)
Desent-steppe (BS and BW)
Highland {H)
Temperale-snow (Cf, Cz, Df, and DW)

SUSTAINABILITY OF TROPICAL BIODIVERSITY

Global Changes and Intensification of Biotic and Abiotic Stresses
Loss of Diversity — Environmental Services - Agriculture

Jeffrey D. Sachs, 2001. Tropical Underdevelopment - http://www.nber.org/papers/w8119
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BIODIVERSITY AND CLIMATIC CHANGE
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Cenario 1 de mudanca climatica =
144 especies perdidas

Fonte: Centro de Referéncia em Informacao Ambiental - CRIA

Cenario 2 de mudanca climatica =
106 espécies perdidas

Cenario 1. HHGGAX50 - 1%/yr CO,, no sulfate
aerosols forcing

Cenario 2. HHGSDX50 - 0.5%/yr CO,, sulphate
aerosol forcing
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BIODIVERSITY AND AGRICULTURE

Evolution of the

Brazilian Agriculture

From the 50°s to the 90°s




BIODIVERSITY AND AGRICULTURE
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AREA/ MAIN CROPS MM HA
1- FLOODED RICE 0.95
2- SOYBEAN 3.30
CORN 1.30
WHEAT 0.60
3- SOYBEAN 3.20
CORN 2.40
WHEAT 0.90
4- SOYBEAN 1.20
PASTURE 11.00
5- SUGARCANE 2.50
COFFEE 0.30
CITRUS 0.70
6- COFFEE 1.00
7- SOYBEAN 1.80
CORN 0.80
COTTON 0.10
DRYBEANS 0.20
PASTURE 9.00
8- SOYBEAN 3.30
COTTON 0.50
CORN 0.40
PASTURE 12.00
9- PASTURE 10.00
10- TROPICAL FRUITS 0.07
11- SUGARCANE 0.90
12- COFFEE 0.60
13- DRYBEANS 0.70
SOYBEAN 0.90




BIODIVERSITY AND AGRICULTURE

Exports Product Production Exports
In 2008 Brazil exported more than 1500 types Sugar g5t st
of agricultural products to foreign markets Orange juice  1¢ 1st
Coffee 1st 1st
. Beef 2nd 1st
Commercial partners Soybean ond .
Around 79% of the Brazilian food production is Tobacco 3rd 1st
consumed domestically and 21% is shipped to Broiler 3¢ 2nd
over 212 foreign markets Corn 3+ 4t

Source: SPA/MAPA (Agricultura Brasileira em Nimeros)
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LEGAL BIODIVERSITY FRAMEWORK IN BRAZIL
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Main Regulation
Provisional Act # 2,186-16, dated August 23, 2001
Decree # 3,945 dated September 28, 2001

Relevant Regulation

Act # 11,105, dated March 24, 2005 - Biosafety Law

Act # 9,456, dated April 25, 1997 — Plant Variety Protection Law
Act # 9,279, dated May 14, 1996 - Intellectual Property Law

Act # 6,001, dated December 19, 1973 - Indigenous Peoples’ Code
Decree # 3,551, dated August 4, 2000 — Cultural Heritage

Source: Antunes 2005
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LEGAL BIODIVERSITY FRAMEWORK IN BRAZIL
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Breadth of Provisional Act # 2,186-16

Access to genetic heritage existing in the country shall only
take place with an authorization from the Federal Government
and its commercialization and use for any purpose shall be
submitted to inspection, restrictions and sharing of benefits
respecting the terms and conditions established in this
Provisional Act and its complementary legislation.

Source: Antunes 2005
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LEGAL BIODIVERSITY FRAMEWORK IN BRAZIL
& =P Conventionon g Ea“’ 3
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Breadth of Provisional Act # 2,186-16

The State recognizes the right of the indigenous communities
and of the local communities to decide on the use of the
traditional knowledge related to the genetic heritage of the
country, in the terms of the Provisional Act and its
complementary legislation.

Source: Antunes 2005
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LEGAL BIODIVERSITY FRAMEWORK IN BRAZIL

% " rconservation | Y, ’1‘.‘..‘,.' s
Bt ° sustainable use 44 '
pa— eqmtabfebenefrf sharing”

- Implementation -

The Genetic Heritage Governing Council - CGEN
Ministry of Environment

Regulatory and deliberative body composed of
representatives of Federal Government entities
responsible for the various actions covered by the
Provisional Act.
Source: Antunes 2005
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LEGAL BIODIVERSITY FRAMEWORK IN BRAZIL

International Treaty on Plant Genetic
Resources For Food and
Agriculture - FAO

The objectives of the International Treaty are
conservation and sustainable use of plant genetic
resources for food and agriculture, as well as the

right to equitably participate in sharing benefits
arising from the utilization of plant genetic
resources for food and agriculture pursuant to the
Convention on biological diversity.

It is all aiming at sustainable agriculture and
assurance of food safety.




Brazil Korea

http://labexkorea.wordpress.com/
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Cooparation in Agricultural Research

News and Links Shared by Labex Korea Twitter

April 27, 2010 - Leave a Comnment

See below a selection of links
to news, articles, documents,
etc, that appeared recently in
the Labex Korea Twitter. Ifa
subject is of your interest,
just click in the hyperlink to
open the corresponding
page. You can follow Labex
Korea on Twitter, by clicking
here. Vou can also register
here to receive by e-mail
alerts on new posts published
by Labex Korea.

Enjoy short, timely news shared during 18-26 April, 2010.

Brazilian Presence in the Korean Science and Technology Scene
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Mame Mauricio Lopes
Location Suwan - Seuth Korea
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Bio Senior Scientist of
Embrapa and Coordinator of
Labex Korea. Promoting Brazil-
Asia cooperation in agricultural
research.
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Report provides the first comprehensive assessment of how GE
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RT @plantbiclogy: Ideas lab: a joint BBSRC and NSF activity:
Acl ng a step-change in the efficiency of photosynthesis
GMrd

A Green Brazil
http://mobius blog franklintempleton com/2010/04/30/a-
green brazil#more-627
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