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Where do we fit into the bigger picture? 
•   support innovation, expedite time to market for safe and quality, pesticides, 

animal medicine, fertilizer and animal feeds in agricultural production, to 
further the well-being of South Africa’s  people, environment, and economy.  

 
•  We achieve this by  making sure that agricultural inputs in the country are 

registered and have a unique registration number 
 
•  The registration process ensures that any product used in the agricultural 

sector is fit for purpose, effective and safe for use by humans, animals and that 
it does not cause harm to the environment.  
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The Current Regulatory Model 
•  Work in conjunction with Department of Health (MRLs) 
 
•  Environmental affairs (NEMA, NEMBA) 

•  SAPS (Explosives Act) 
 
•  Consideration of international protocols that South Africa ratified 
 

•  Stockholm Convention (on POPs) 
 
•  Rotterdam conventions (on hazardous chemicals and pesticides) 
 
•  Basel convention (movement of hazardous waste and disposal) 
 
•  Montreal protocol (on substances that depletes the Ozone) 
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Background (Act 36 of 1947) 

•  Fertilizer means any substance which is intended or offered to be used 
for improving or maintaining the growth of plants or the productivity of 
the soil 

 
•  It includes natural or synthetic product applied to plant tissue or directly 

to soil to benefit plants direct  or indirectly.  
 
•  Includes inorganic fertilizers, organic fertilizers, plant growth 

regulators, copolymers, urease inhibitors, plant extracts, sea weed 
products, amino acids, chelating and complexing agents. 
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Essential Plant Nutrients  
•  Structural Plant nutrients: Obtained from water and the atmosphere 

(Hydrogen, Carbon & Oxygen) 

•  Macro nutrients : Three primary and Three secondary (Nitrogen, Phosphorus 
Potassium & Calcium, Magnesium, Sulphur) 

•  Micronutrients: chlorine, boron, manganese, iron, copper, Zinc, 
Molybdenum cobalt, nickel. 

•  Good and productive soils maintain a healthy balance of these nutrients 
together with soil biota and organic matter.  
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Sources of Plant Mineral Nutrients 
Nutrient	 Source	

Nitrogen	 Haber/Bosch	process	

Potassium	 Mining	(Potash,	Orthoclase	feldspar)	

Phosphorus	 Mining	(Rock	phosphate)	

Calcium	 Mining	(Lime)	(CaCO3)	

Magnesium	 Mining	(Dolomi0c	Lime)	

Sulphur	 Cleaning	of	fossil	fuel(Removal	of	S)	

Zinc	 Mining		

Boron	 Mining	(Colemanite,	0ncal,	kernite)	

Molybdenum	 Mining	(Molybdenite)(sodium	
molybdate)	

Manganese	 Mining	

Copper	 Mining	

Iron	 Mining	
7 



Effect of pH nutrient availability 
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Micro nutrient concentrations in soils 

9 



Plant nutrients for sustainable development 

•  Of all the main plant nutrients there are five main plant nutrients 
 
•  Of the five main plant nutrients there are three  that are absolutely 

critical for the survival of human: 
 

Ø Nitrogen 
Ø Phosphorus 
Ø Potassium 
 

•  The remaining part of this presentation will be addressing them. 
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Plant nutrients for sustainable development 
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•  The production of this plant nutrients started in earnest during the 
industrial revolution 

 
•  After the great wars companies that produced explosives had to 

seek new markets for their products 
 
•  In South Africa production is linked to the mining sector 

(explosives) through companies like SASOL, OMNIA and 
FOSKOR  

 



Nitrogen 
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•  Nitrogen is the most abundant gas in the atmosphere constituting 
close to seventy eight percent.  

•  However, it is in unavailable form due to the strong triple covalent 
bonds. 

  
•  It can only be produced industrially (Harber-Bosch process), 

fixed by legume plants or by lightning. 
 
•  Without industrial production of nitrogen agricultural production at 

current scale would not have been possible. 



Nitrogen (Continued) 
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Nitrogen (Cont..) 
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Nitrogen (cont…) Disadvantages 
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•  Acidifies soils 
 
•  Kills soil biota 
 
•  Ammonia is a green house gas 
 
•  Eutrophication 
 



Soil acidification… 
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•  Most soils in South Africa are acidic and rendered less productive 
due to over usage of nitrogen fertilizers 

 
•  Soil organic matter depletion 
 
•  Release of toxic metals (manganese, iron, copper e.t.c)  
 
•  Increased cost of crop production which further increases food 

prices. 
 
•  Issues of environmental concern  



Nitrogen (extent of soil acidification in South Africa) 
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Nitrogen (extent of soil acidification: Africa) 
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Nitrogen (Extent of soil acidification: World) 
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Nitrogen (GHG) 

•  Fertilizers contribute about thirty percent of total world ammonia 
emission 

     ammonia 
 
•  This include both nitric and nitrous oxide 
 
•  Even though ammonia contribute about one percent of GHGs it is 

still a concern. For better futures and sustainable agriculture we 
have to relook at the usage of nitrogen fertilizers in future.  
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Nitrogen (GHG) 
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Phosphorus    

•  Among the major plant nutrients phosphorus is the main plant 
nutrients that most deficient in soils. 

 
•  Usually soils have enough P but it is unavailable due strong bods 

with metals (manganese, iron, iron etc) 
 
•  Low soil pH release more metals which in turn fix more P 
 
•  As a result more liming might be required to make P available to 

plants 
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Phosphorus (World stocks) 
•  Unlike Nitrogen, phosphorus is mined mainly as rock phosphate 
 
•  Rock phosphate is generally unreactive in soils 
 
•  Usually treated with HCl to create superphosphate 
 
•  Another form of phosphorus is the organic P found in decaying plant and animal matter 
 
•  Because P is a finite resource there is a need to manage it carefully 
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Phosphorus and crop yield 
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World phosphorus usage   
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Phosphorus (Who controls it) 
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Disadvantages of using excessive Phosphorus 

•  It can lead to phosphorus poisoning in soils once higher levels are 
reached 

 
•  Soluble forms can  be leached into groundwater and reduce its 

quality 
 
•  May also accumulate in water bodies leading to eutrophication of 

dams and lakes 
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Phosphorus (Eutrophication) 
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Potassium   

•  Fairly common mineral nutrient in soils 
 
•  About 2.3% of earth crust is potassium 
 
•  On average plants remove about 300 kg/ha, necessitating the 

need for fertilization 
 
•  Its shortage limit the ability of plants to uptake  
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Potassium (world production) 
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Potassium (World reserves) 
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Conclusion 

•  It is apparent that the minerals (K and P) are finite  
 
•  The question is not if but when will they be depleted 
 
•  To continue food production in a sustainable way we need to 

relook how we use fertilizers 
 
•  Need to use more organic fertilizers 
 
•  Better regulations to monitor the use of nitrogen fertilizers on 

farms (nitrogen budgeting) 
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Conclusion 

•  Explore the use of more animal manure and human excreta as 
fertilizers 

 
•  Rotating cereal and legume crops 
 
•  Protect soils from erosion 
 
•  Embracing nature farming 

•  Zero tillage, improved soil organic matter. 
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THANK YOU 
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