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Agriculture development 





Brazilian Exports 2009 

Brazilian Agriculture 
9% of the country GDP 
Brazilian Agribusiness 
25% of the country GDP 

Source: Receita Federal do Brasil, 2010 





Source: INPE-DETER 
(www.inpe.gov.br/deter) 

Brazilian Legal Amazon 

Original area: 5 million km2 

Deforested: 0.8 million km2 (16%) 

Rate: 17,000 km2 per year 



Source: MMA 
(www.mma.gov.br) 

Cerrado – Tropical Savanna 

Original area: 2 million km2 

Deforested: 1.0 million km2 (50%) 

Rate: 4,000 km2 per year 

Cerrado biodiversity 
Plants: 10,000 

Mammals: 195 

Birds: 607 

Reptiles: 225 

Amphibians: 186 

Freshwater fish: 800 
Source: Conservation International 



Source: SOS Mata Atlântica 
(www.sosmatatlantica.org.br) 

Mata Atlântica – Atlantic Forest 

Atlantic Forest 

Original: 2 million km2 

Deforested: 1.86 million km2 

Only 15% is lef 





Why is so important to keep  

deforestation as lower as possible ? 

 

Because “food, fiber and bioenergy” 

production is the most prescious  

ecosystem service (ES). 

 

But this service needs an ecosystem 

that is capable to provide another 

series of ES that in turn will support 

agriculture.   

 
Martinelli (2010. Inter-American Development 

Bank. Technical Notes IDB-TN 382 





The most recognizable of these natural services 

that depend on the  landscape in which agricultural 

fields are embedded are: 

pollination and biological pest control. 



Several fruits, vegetables, nuts and stimulant crops like coffee 

are highly dependent (Klein et al., 2007)l  

 

It is important to remember that LAC is an important fruit and 

vegetable producer and the largest coffee exporter of the 

world.  

 

Gallai et al. (2009) estimated that the insect pollination 

economic value for LAC would be worth approximately 12 

trillion €.  





Isopreno (gas) 2-methilthertiol (partículas) 

Emission of isoprene e produção de CCN na Amazônia 



Ecosystem Services 
 
The Amazon forest works like 
a rain machine that exports 
water and water vapor to other 
parts of the South America, 
including the soybean 
production area of MT. 
 
(Pedro Dias Leite) 



 Sustainable Agriculture  

Agroecosystems are a simplification of more complex natural ecosystems 

 

The main goal of sustainable agriculture is to mimic natural ecosystems  

adding to agroecosystems layers of complexity and increase functional diversity. 

 

Additionaly, sustainable agriculture recognizes the role of neighboring landscape 

to provide key services to agriculture 



+170 thousand km2 

-0.5 million 

households 



IPEADATA (www.ipeadata.gov.br) 



São Paulo 

Northeast 

Dryland 

Rural works 



















Food vs Fuel 
(Amigum et al., 2011; Hazell et al., 2013) 

• Most of the Southern African countries are 
net importers of food. 

• Many Africans spend more than 50% of their 
income on food. 

• Positive benefits in household security with 
income increases. 

• Balance between food security and bussiness 
agenda.  



Water use in the sugar-ethanol industry 
 

Average of 35 mills in 1990:  

•Consumption: 5.6 m3/ton of sugar cane 

• Effluent 3.8 m3/ton of sugar cane 

 

Average of 40 mills in 2004 

• Consumption: 1.8 m3/ton of sugar cane 

• Effluent 3.8 m3/ton of sugar cane 

Source: Elia Neto  (2008) at www.apta.sp.gov.br/cana 

 

Average of 140 mills in 2008 

• Consumption: 1.5 m3/ton of sugar cane or 18 L water/L ethanol 

• Effluent 3.8 m3/ton of sugar cane 

Source: Martinelli et al. (2013) 



Sugar cane burning 
 





www.drs.inpe.br/canasat/colheita.htmlw. 



Atmospheric pollution: Lara et al. (2001); Martinelli et al. (2002); Oliveira et al. 

(2012) 

 

Respiratory diseases: Cançado et al. (2006); Riguera et al. (2011); Goto et al. 

(2011); 

Prado et al. (2012) 

 

Hipertension: Arbex et al. (2010) 

 

Cardiovascular effects: Barbosa et al. (2011) 

 

Cancer risk increase: Polycyclic Aromatic Hydrocarbons (PAH) - Magalhães et al. 

(2007), Andrade et al. (2010); Particulate matter – Silva et al. (2010) 

 

Mutagenicity – Umbuzeiro et al. (2008) 

Sugar cane burning:  Atmospheric pollution and health 

effects 





São Paulo 

Northeast 

Dryland 

Rural works 





Falta algo sobre uso da água 




