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OUTLINE 

• FACTORS THAT DEFINE AND IMPACT 

SOIL QUALITY 

• TROPICAL AFRICAN FARMERS’ 

REACTION 

• WHY PROGRESS HAS BEEN SLOW 

• SUGGESTIONS ON HOW TO IMPROVE 

THE SOIL HEALTH OF TROPICAL 

AFRICA ON A SUSTAINABLE BASIS 





TROPICAL AFRICA: INFLUENCE OF TIME AND 

PARENT MATERIALS 

 

 

• ROCKS OF PRE-CAMBRIAN ORIGIN 

• GRANITE, QUARTZ AND QUARTZITE-

LIKE MATERIALS. 



THESE PARENT MATERIALS 

HAVE GIVEN RISE TO: 

 

• SOILS THAT ARE SANDY 

• SOILS DOMINATED BY 1:1 LATTICE 

CLAYS 

• SOILS WITH LOW CAPACITY TO HOLD 

ON TO EXCAHNGEABLE BASES 

• SOILS WITH INHERENT LOW 

FERTILITY 

 



TROPICAL AFRICA: INFLUENCE OF CLIMATE 

• HIGH TEMPERATURES AND RAINFALL 

PROMOTE INTENSE WEATHERING 

AND LEACHING 

• HIGH TEMPERATURES AND RAINFALL 

INFLUENCE CLIMAX VEGETATION 

• HIGH TEMPERATURES ALSO 

PROMOTE THE DECOMPOSITION OF 

ORGANIC MATERIALS 



TROPICAL AFRICA: INFLUENCE OF CLIMATE 

(CONT.) 

 

 

 

• VERY LOW ORGANIC MATTER IN THE 

SOILS (<0.1% TO 10%) 



TROPICAL AFRICA:  

BASED ON NATURAL ENDOWMENTS: 

 

• THE SOIL HEALTH IS POOR 

 

ONLY 14% IS FREE OF MOISTURE STRESS 

EASILY DEGRADABLE AND CHEMICALLY 

FRAGILE (55%) 

 





HOW DID THE AFRICAN FARMERS MANAGE 

THE NATURAL “ASSETS”? 

 

 

 

• SHIFTING CULTIVATION 

 



HOW DID THE AFRICAN FARMERS MANAGE 

THE NATURAL “ASSETS”? 

INCREASING POPULATION LED TO: 

 

• ABANDONMENT OF SHIFTING CULTIVATION 

• INCREASED DEFORESTATION 

• MOVE TO MARGINAL LANDS 

• INTENSIVE CULTIVATION 
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Soil Fertility Depletion 

132 million tons of N 

15 million tons of P 

90 million tons of K (worth 

$11 billion/year) 

lost from cultivated land in 

37 African countries 

during the last 30 years 

Smaling, 1993 

Sanchez, 2002 

 



The yield gap and the limitations that cause it 

Potential  

yield  
(Experimentation) 

 

Actual 

yield  

 

 

Yield gap 

Biophysical limitations 

- Soil fertility 

- Water 

- Improved Variety, etc 

 

Which inputs are lacking? 

Socio economic and policy 

limitations 

- Knowledge 

- Credit 

-  Availability 

 

Why inputs are not used? 



WHICH INPUTS ARE LACKING? 

 

 

• BECAUSE OF LOW ORGANIC MATTER, 

MOST SOILS LACK NITROGEN. 

 

• 80% OF SOILS HAVE INADEQUATE 

SUPPLIES OF PHOSPHORUS 

 



The Marching Orders from the 

Africa Fertilizer Summit 

 
FERTILIZER AS STRATEGIC COMMODITY WITHOUT 

BORDERS 

INCREASE USE FROM 8 TO 50kg/ha 





1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 % 

NH3 3408 3139 3328 3487 3494 3302 3318 3342 4200 4155 4756 3.8 

AMN 1008 872 890 799 947 1011 981 900 904 866 870 6.2 

AMS 48 55 70 58 56 46 31 23 31 19 50 0.3 

CAN 111 48 29 117 111 100 103 94 107 87 78 2.1 

UR 1297 1294 1456 1468 1557 1462 1474 1652 2236 2354 2571 3.8 

AFRICA’S SHARE OF THE 

PRODUCTION OF N FERTILIZERS 

Source: IFA (www.fertilizer.org) 





1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 % 

DAP 1182 1122 1281 1243 1158 1009 992 1039 1010 914 1273 8.9 

MAP 204 268 259 413 465 487 386 397 408 396 378 4.7 

PA 5452 5274 5622 5947 5967 6302 6233 5924 6105 5926 5566 17 

PR 38697 37887 37139 38759 40562 43566 44618 43087 44055 40657 34167 21 

TSP 633 685 657 603 679 713 701 689 757 813 561 27 

P PRODUCTS FROM AFRICAN COUNTRIES  

 (‘000 NUTRIENT TONNES) 

Source: IFA: www.fertilizers.org 





Fertilizer prices 

Metric ton Urea(FOB) 

US$ 

Europe 90 

Mombasa or Beira 400 

Western Kenya 500 

Malawi 770 
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Transport  

Costs 
Africa’s road density: 

< India’s in 1960  

World Bank 

   

 

 

•Vijay Modi, Columbia University 

Move 1 ton fertilizer 1000 

 kms:  

• USA: $15 

• India: $30 

• SS Africa: $100 

• Double if truck returns 

empty 

Move 1 ton maize: 

• Iowa to Mombasa (13,600 

km):  $50 

• Mombasa to Kampala 

    (900 km):   $100 

 



Africa Must Cut Down High Fertilizer Prices: 
Value-to-cost ratio for fertilizers declined rapidly as fertilizer 

prices increased dramatically 

1980’s early 2000’s % Decline:  

Ghana 6.8 2.2 209 

Malawi 7.4 1.3 469  

Nigeria 7.5 3.1 141 

Zambia 5.2 1.1 372  

Tanzania 6.5 1.1 490  



FIVE PRACTICAL WAYS TO IMPROVE 

TROPICAL AFRICA’S SOIL HEALTH 

• “RECAPITALIZE” SOIL FERTILITY 

• MANAGE MORE BY DISTURBING SOIL 

LESS 

• USE CROP ROTATION 

• DIVERSIFY YOUR CROPS 

• KEEP THE SOIL COVERED AS MUCH 

AS POSSIBLE 



African Governments Must be 

helped to faithfully Implement 

the 

 
THE COMPREHENSIVE AFRICA AGRICULTURAL 

DEVELOPMENT PROGRAMME 

 

CAADP 




