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What are the essential mineral nutrients? 
 

Macronutrients - present in relatively high concentrations in 
plant tissues. 
  N, P, K, Ca, Mg, S, Si  
 

Nitrogen is most commonly limiting to productivity of 
natural and managed soils. Phosphorus is next most 
limiting, and is most limiting in some tropical soils. 
  
Micronutrients - present in very low concentrations in plant 
tissues. 
  Cl, Fe, B, Mn, Na, Zn, Cu, Ni, Mo 



   
All mineral nutrients together make up less than 4% of plant mass,  

yet plant growth is very sensitive to nutrient deficiency. 

Not considered mineral nutrients 



   
Micronutrients are present in very low concentrations 

ppm 
Very low concentrations, but still essential 
because of specialized roles in metabolism 



  List of Essential Plant Mineral Nutrients 
   
MACRONUTRIENTS:  
Element   Symbol   Form Taken Up    Conc. in Plant(%)  
Nitrogen   N   NH4+, NO3-   2-5  
Phosphorus  P   H2PO4-, HPO42-   0.2-0.4   
Potassium   K   K+    0.5-2.0  
Calcium   Ca   Ca2+    1.5-2.5  
Magnesium  Mg   Mg2+    0.3-0.5  
Sulfur   S   SO42-    0.1-0.3  
 
MICRONUTRIENTS:  
Element   Symbol   Form Taken Up    Conc. in Plant (ppm)  
Boron   B   H2BO3-   40  
Manganese  Mn   Mn2+    35  
Copper   Cu   Cu2+   7  
Iron   Fe   Fe2+    50  
Zinc   Zn   Zn2+    20  
Molybdenum  Mo   MoO4-    0.5  
Chlorine   Cl   Cl-    100  
 
There are four other micronutrients not listed in this tableτsodium (Na), cobalt (Co), vanadium (V) and 
silicon (Si). Evidence to date suggests that these nutrients are essential in some plants species however 
they have not been proven essential in other species.  

  



How to classify all of these macro and 
micro nutrients?  

By biochemical function 



    
 



   

1. Oxidation refers to the loss of electrons, while reduction refers to the gain of electrons.  
2. Each reaction by itself is called a "half-reaction", simply because there must be two half-reactions to form a 

whole reaction.  
3. Thus in notating redox reactions, chemists typically write out the electrons explicitly: 
The term comes from the two concepts of reduction and oxidation. It can be explained in simple terms: 
Oxidation is the loss of electrons or an increase in oxidation state by a molecule, atom, or ion. 
Reduction is the gain of electrons or a decrease in oxidation state by a molecule, atom, or ion. 

http://en.wikipedia.org/wiki/Electron
http://en.wikipedia.org/wiki/Molecule
http://en.wikipedia.org/wiki/Atom
http://en.wikipedia.org/wiki/Ion


   





Balanced Nutrition is Key to Plant Growth 

Excess May Lead to Problems 







  
Soil pH influences availability of soil nutrients. 



Fine roots and root hairs 

ñmineò the soil for 

nutrients.  

Mycorrhizal hyphae do 

this even better. 

 

 

 

4. Roots and mineral nutrient acquisition 



   
Soils particles are generally negatively charged and so bind 

positively charged nutrient ions (cations).  
Cation Exchange Capacity ǊŜŦŜǊǎ ǘƻ ŀ ǎƻƛƭΩǎ ŀōƛƭƛǘȅ ǘƻ ōƛƴŘ Ŏŀǘƛƻƴǎ. 
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