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Novaes, P., unpublished.

Human Development Index and Dynamic Agricultural Re gions

Mueller & Martha (2008).



Productivity

Stocking rateAnimal performance x

Forage production and quality

Animal health and genetics

Pasture management

Forage production

Pasture management

Animal Productivity in Pastoral Systems
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Martha, Jr., unpublished, after IBGE and Sano

Stocking rate in the Cerrado :

1970: 0,62 hd./ha;
2002: 1,10 hd./ha;

Agricultural Productivity x Spared Area



• Total area  - 207 M ha;

• Pot. agricultural area – 139 M ha;

• Cultivated pastures – 54 M ha;

• Cropland – 21.6 M ha

• Forestry (commercial) – 3.5 M ha;

• Area with human activities – 79.1 M ha. 

61 % of the Biome is still 
preserved

Sano et al., Pesq. Agrop. Bras., v.43, 153-156, 2008

Areas with Human Activities: 39% of the Cerrado (Probio, 2007)
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Fonte: Probio, MMA

Areas with Human Activities: 9.5% of the Amazon (Probio, 2007)

Vera-Diaz et al., Ecol. Econ., v.65 , p.420-431, 2008
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The Pasture Degradation Process
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LowLow --moderately intensified systems moderately intensified systems 

LegumeLegume --based pasturesbased pastures Fertilized pasturesFertilized pastures

Pasture Renovation Alternatives



ModerateModerate --Highly intensified systems Highly intensified systems 

Fertilized pasturesFertilized pastures CropCrop --pasture rotationspasture rotations

Pasture Renovation Alternatives



Pasture Renovation Alternatives



Francisco ClFrancisco Clááudio L. de Freitas udio L. de Freitas -- UFVUFV

Small Farms



Ingbert Döwich

Medium to Large Farms



Fonte: G.B.Martha Jr. (2008).

Ano TL (cab/ha)
Prod. 

(@/ha/ano)
COE (R$/@) COT (R$/@)

Custo total 
(R$/@)

1 2,44 12,22 70,84 73,81 81,60

2 2,10 10,51 71,31 74,77 83,83

3 1,95 9,77 71,57 75,29 85,03

4 1,82 9,09 71,85 75,85 86,32

5 1,69 8,45 72,14 76,45 87,70

6 1,57 7,86 72,46 77,09 89,19

7 1,46 7,31 72,81 77,78 90,80

8 1,36 6,80 73,17 78,52 92,52

9 1,26 6,32 73,57 79,32 94,37

10 1,18 5,88 74,00 80,18 96,36

11 1,09 5,47 74,46 81,11 98,51

12 1,02 5,09 74,95 82,10 100,81

13 0,95 4,73 75,48 83,17 103,29

14 0,88 4,40 76,05 84,32 105,95

15 0,82 4,09 76,67 85,56 108,82

8,23% 15,91% 33,35%

Costs of Production (Extensive Beef Cattle Enterpri ses)



Fonte: G.B.Martha Jr. (2008).

Margem bruta Lucro operacional Renda líquida VPL

Triângulo Mineiro 120 230 1.200 635

Sudoeste Goiano 145 290 > 2.400 1.090

Área (ha) para valores positivos

Scale Effect – Extensive Beef Cattle Enterprises



400 ha

R$/ha MBruta LOper. RL MBruta LOper. RL

<-100 0,08 14,72 99,22 0,00 2,44 89,32

-100 a -50 0,68 42,56 99,88 0,10 12,08 98,14

-50 a 0 5,72 76,02 100,00 0,66 36,20 99,72

0 a 50 23,32 94,68 - 4,82 67,58 100,00

50 a 100 56,12 99,28 - 19,50 90,44 -

100 a 150 85,50 99,88 - 48,10 98,38 -

150 a 200 97,62 100,00 - 78,40 99,78 -

200 a 300 100,00 - - 99,24 100,00 -

300 a 400 - - - 100,00 - -

400 a 500 - - - - - -

500 a 600 - - - - - -

600 a 700 - - - - - -

700 a 800 - - - - - -

800 a 900 - - - - - -

900 a 1.000 - - - - - -

> 1.000 - - - - - -

SO-GO, Boi a R$ 81,0/@ Tr.-MG, Boi a R$ 84,0/@

Freqüência acumulada (% total)

Fonte: G.B.Martha Jr. (relatório de pós-doutorado, 2008).

Risk Analysis (Extensive Beef Cattle Enterprises)



1.600 ha

R$/ha MBruta LOper. RL MBruta LOper. RL

<-100 - 0,02 14,44 - - 2,32

-100 a -50 - 0,30 42,16 - 0,04 11,80

-50 a 0 0,10 3,08 75,60 - 0,30 35,60

0 a 50 0,84 15,86 94,46 0,10 2,72 67,22

50 a 100 6,76 44,94 99,28 0,80 13,32 90,26

100 a 150 25,98 78,04 99,88 5,78 37,96 98,36

150 a 200 59,44 95,38 100,00 21,56 69,86 99,78

200 a 300 98,08 99,88 - 80,44 98,64 100,00

300 a 400 100,00 100,00 - 99,30 100,00 -

400 a 500 - - - 100,00 - -

500 a 600 - - - - - -

600 a 700 - - - - - -

700 a 800 - - - - - -

800 a 900 - - - - - -

900 a 1.000 - - - - - -

> 1.000 - - - - - -

SO-GO, Boi a R$ 81,0/@ Tr.-MG, Boi a R$ 84,0/@

Freqüência acumulada (% total)

Fonte: G.B.Martha Jr. (relatório de pós-doutorado, 2008).

Risk Analysis (Extensive Beef Cattle Enterprises)



Fonte: G.B.Martha Jr. (relatório de pós-doutorado, 2008).
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Economic Performance of Agricultural Systems
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Pastoral Systems x Environmental Impacts

Improved water infiltration rates
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Ganho de peso vivo
@/cab/ano kg/cab/ano kg/cab/dia kgCH4/cab/ano kgCH4/GPV

0,61 18,25 0,05 53,50 2,93
1,22 36,50 0,10 55,72 1,53
2,43 73,00 0,20 60,48 0,83
3,65 109,50 0,30 65,49 0,60
4,26 127,75 0,35 68,06 0,53
4,87 146,00 0,40 70,66 0,48
5,48 164,25 0,45 73,30 0,45
6,08 182,50 0,50 75,97 0,42
7,30 219,00 0,60 81,38 0,37
8,52 255,50 0,70 86,87 0,34
9,73 292,00 0,80 92,45 0,32

10,95 328,50 0,90 98,09 0,30
12,17 365,00 1,00 103,79 0,28
13,38 401,50 1,10 109,55 0,27
14,60 438,00 1,20 115,36 0,26
15,82 474,50 1,30 121,21 0,26
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Animal Performance vs. Methane Emissions



@/cab/ano kg/cab/ano kg/cab/dia 53%ED 60%ED Var.

2,43 73,00 0,20 75,66 60,48 25,1%

3,65 109,50 0,30 82,77 65,49 26,4%

4,26 127,75 0,35 86,42 68,06 27,0%

4,87 146,00 0,40 90,13 70,66 27,6%

5,48 164,25 0,45 93,87 73,30 28,1%

6,08 182,50 0,50 97,66 75,97 28,6%

7,30 219,00 0,60 105,35 81,38 29,5%

kgCH4/cab/ano

Low quality: Increased forage demand!

Forage Quality vs. Methane Emissions



Massa de forragem (g)/peso vivo (kg)
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Low productivity: Increased 
grassland area demand

Herbage Allowance vs. Animal Performance



After SAC, 2009

Marginal Abatement Costs Curves



Thank you!Thank you!

Geraldo Martha, Jr.Geraldo Martha, Jr.

gbmartha@cpac.embrapa.brgbmartha@cpac.embrapa.br

+55 61 3388+55 61 3388--99059905


