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Outline

I – Livestock and land-use: a global perspective 
(focus on land-use);

II – Brazil as a template for other tropical countrie s: key 
concepts to be analysed;concepts to be analysed;

III – The way ahead (focus on land-use and technolog ies).



Livestock and Land-Use

• Cattle: feedlots / pasture-based systems / rangelan ds;

• Industrialized countries: feedlots (corn and soybean);• Industrialized countries: feedlots (corn and soybean);

• LA countries: pasture -based systems;• LA countries: pasture -based systems;

• Poultry and swine: feedlots (corn and soybean);

• LA countries: pasture -based systems;• LA countries: pasture -based systems;



Estimated Global Distribution of Cattle

FAO Gridded Livestock of the 
World  (2011).



Estimated Global Distribution of Poultry

FAO Gridded Livestock of the 
World  (2011).



Estimated Global Distribution of Swine

FAO Gridded Livestock of the 
World  (2011).



Agricultural production
(long-run)

Agricultural Production

Increase agricultural 
area

Increase productivity



Soybean Production Growth

FAO database, G.B.Martha, Jr. calculations (work-in-progress).



Soybean Yield Growth

FAO database, G.B.Martha, Jr. calculations (work-in-progress).



Soybean Area Growth

FAO database, G.B.Martha, Jr. calculations (work-in-progress).



Factors of Growth (Soybean)

FAO database, G.B.Martha, Jr. calculations (work-in-progress).



Corn Production Growth

FAO database, G.B.Martha, Jr. calculations (work-in-progress).



Corn Yield Growth

FAO database, G.B.Martha, Jr. calculations (work-in-progress).



Corn Area Growth

FAO database, G.B.Martha, Jr. calculations (work-in-progress).



Factors of Growth (Corn)

FAO database, G.B.Martha, Jr. calculations (work-in-progress).
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Brazilian Agriculture

• Importance in the international scenario will increase
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OECD/FAO (2010). Liapis, after OECD (2010).



9.184

12.928

6.000

8.000

10.000

12.000

14.000

M
ea

t p
ro

du
ct

io
n 

(1
,0

00
 to

ns
)

Beef (1,000 tons carc.equiv.) Poultry (1,000 tons) Pork (1,000 tons carc.equiv.)

+ 334% + 1080% + 219%
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Source: after Conab.



Brazilian Agriculture: Exports of Selected Products

Data from Conab, G.B.Martha, Jr. (work-in-progress).



Domestic Per Capita Consumption of Selected Product s

Data from Conab, G.B.Martha, Jr. (work-in-progress).
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Beef Real Prices Index to Brazilian Consumers (Jan/ 1970=100)

0

50

100

de
z…

de
z…

de
z…

de
z…

de
z…

de
z…

de
z…

de
z…

de
z…

de
z…

de
z…

de
z…

de
z…

de
z…

de
z…

de
z…

de
z…

de
z…

de
z…

de
z…

de
z…

R
ea

l p
ric

e 
in

de
x 

(J
an

70
=1

00
)

Data from DIEESE, G.B. Martha Jr. calculations.



Corn Area Growth

FAO database, G.B.Martha, Jr. calculations (work-in-progress).



Factors of Growth (Corn)

FAO database, G.B.Martha, Jr. calculations (work-in-progress).



Soybean Area Growth

FAO database, G.B.Martha, Jr. calculations (work-in-progress).



Factors of Growth (Soybean)

FAO database, G.B.Martha, Jr. calculations (work-in-progress).



Agricultural Land-Area Use

Data from FAO, except for Brazil (IBGE), elaboration G.B.Martha.



Beef Production in Brazil

Data from IBGE.



Factors of Growth in Beef Cattle Production (1950-2 006)

Beef Production 3.36%

Pasture Area Animal ProductivityX

~ 21% ~ 79%

Stocking rates
Animal 

performance X

~ 38% ~ 62%

G.B. Martha Jr., E.Alves, E.Contini (under review).

Land-saving 
effect: 525 M ha



Deforestation in Legal Amazon (1988-2010)

Data from INPE.



Beef Productivity in Pastures

Beef productivity
(kg cwe/ha)

Animal performance 
(kg cwe/hd)

Stocking rate
(hd./ha)X

Pasture mgmt. Pasture mgmt.

• forage quality;
• animal health;
• animal genetics;

• forage production;



Native Pastures (Brazilian Cerrado) x Brachiaria

Zoby et al. (1987).



Productivity in Tropical Pastures (Brazil as an Exa mple)

After G.B.Martha et al. (2006).
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Action Total Area 
(M ha)

GHG Emission 
Reductions (M t CO2-e/yr.)

Est. Cost  
(R$ billions)

ABC Program – Targets to 2010/2020

Resource-saving technologies
(land, nutrients, water)

No-till planting 8 16 a 20 2,40

Biological N fixation 5,5 16 a 20 0,30

Recovery of Degraded Pastures 15 83 a 104 19,65

Integrated Crop-Livestock 
Systems

4 18 a 22 34,20

Source: Brazilian Ministry of Agriculture, Livestock and Food Supply.



O/N F/M J/J S/O

3000 3000 -- 4500  kg/ha4500  kg/ha

Integrated Crop-Livestock Systems (ICLS) Alternativ es

2nd 2nd CropCrop2nd 2nd CropCrop

Activities/Time

1st 1st CropCrop “Cattle”, “Cattle”, 33rd croprd crop

3000 3000 -- 6000  kg/ha6000  kg/ha

90 90 -- 180  kg CE/ha180  kg CE/ha



Avoided DeforestationAvoided Deforestation

Land-Saving Effect

1 ha of low-productive pasture (0.4 hd./ha, 45 kg C E/hd.)
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Martha & Vilela (2009).
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Continuous crop Crop/livestock systems

Weeds x ICLS
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P2O5

kg.ha -1.yr -1 Corn-soybean 1 Crop-pasture 2 Increase

100 44 85 93%

200 40 82 105%

P apparent recovery (% of the P applied)

Nutrient-Use Efficiency x ICLS

400 35 70 100%

800 40 62 55%
Average 40 75 88%

                1 - 10 yrs. Soybean, 1 yr. corn, 4 cycles corn-soybe an, 2 yrs. corn, 1 yr. soybean.
                2 - 2 yrs. Soybean, 9 yrs. Brachiaria , 2 yrs. Soybean, 2 cycles corn-soybean, 5 yrs. Brachiaria .

Sousa et al., 2007



Availability of basic infrastructure

Large extension of arable lands

Government commitment

Entrepreneurship of farmers

Climatic conditions

Key-factors Contributing to the Development of 
Brazilian Agriculture

Key-factors Contributing to the Development of 
Brazilian Agriculture

Large extension of arable lands

Landscape suitable for mechanization

Good physical charact. of the soils

Availability of mineral resources 
(limestone and phosphate) 

Science-based tropical agriculture



Producer Support Estimate: Brasil x EUA x OCDE

OECD (2009).



Concluding Remarks

• There are clear opportunities to expand food, biofu els and fiber 

• Beef production expansion in Brazil was predominant ly based on 
productivity gains;

• Major corn and soybean producers responded in a sim ilar way in terms of 
the factors of growth (area expansion and productiv ity);

• Tecnologies for a low-carbon agriculture: availabil ity x capacity 
strengthening x adoption, relative prices, investme nt needs 
(financing), period of repayment, ...;

• There are clear opportunities to expand food, biofu els and fiber 
production in a sustainable way. Intensifying pasto ral systems will be of 
central importance;



Thank you!Thank you!
geraldo.martha@embrapa.brgeraldo.martha@embrapa.br

+55 61 3448+55 61 3448--17341734


