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Understanding Plant Nutrition





Essential Elements/Nutrients

There are 17 plant essential elements

3 are elements acquired from air and water:

C, H, O

Carbon Hydrogen Oxygen

Comprise ~95% of fresh weight of plants

H2O, CO2, O2

rainfall, irrigation, photosynthesis, respiration



Essential Elements/Nutrients

14 are nutrients acquired from minerals and/or the 
breakdown of organic matter

Split into macro and micro nutrients, according to 
amounts required for normal plant growth and 
development



Essential Elements/Nutrients

Macronutrients: 

Amounts range from 0.2 to 10% of dry weight of 
healthy plants (2,000 to 100,000 ppm)

N Nitrogen P Phosphorus 

K Potassium S Sulfur

Ca Calcium Mg Magnesium



Essential Elements/Nutrients

Micronutrients: 

Amounts range from 0.0001 to 0.03% of dry weight 
of healthy plants (1 to 300 ppm)

Mn Manganese Fe Iron 

Cu Copper B Boron

Zn Zinc Mo Molybdenum

Cl Chlorine Ni Nickel



Essential Elements/Nutrients

Nutrient deficiencies:

Various negative symptoms are caused when 
essential nutrients not available in high enough 
concentration

Stunting, chlorosis, necrosis, tip-burn, marginal 
desiccation, deformed growth



Essential Elements/Nutrients

Nutrient toxicities:

Caused when essential nutrients are present in 
extremely high concentrations

Stunting, chlorosis, necrosis, tip-burn, marginal 
desiccation, deformed growth



Essential Elements/Nutrients

Nutrients are either mobile or immobile within the 
plant

Plant can either move/redistribute them from one 
area to another, or it can’t



Essential Elements/Nutrients

Mobile nutrients: may be moved from one area of 
the plant to another if availability becomes growth 
limiting

Move from “less important” to “more important” 
areas

old leaves to new leaves

leaves to flowers/apical meristems, etc.



Essential Elements/Nutrients

Mobile nutrients:

Deficiencies of mobile nutrients will manifest 
symptoms in older/lower leaves first

Plant moves mobile nutrients from older tissues to 
newer tissues.

N P K

Mg Cl Zn Mo



Essential Elements/Nutrients

Immobile nutrients:

Deficiencies of mobile nutrients will manifest 
symptoms in newer leaves first

Plant unable to move nutrients from older tissues 
to newer tissues.

Calcium (Ca), sulfur (S), iron (Fe), boron (B) and copper (Cu) are 
immobile. 



Essential Elements/Nutrients

Nutrient deficiencies and toxicities are rare in 
landscapes, if native/adapted species are used

More common in production agriculture and 
greenhouse production, hydroponics, etc.

fruits, vegetables, grains

And common in non-native, non-adapted species

Azaleas, Camellias, maples, etc.



Fertilizers

Soil Amendments

Fertilizers are Salts

Soluble vs Granular vs Polymer Coated

Organic vs. Man-made

Chelated

Compost Tea/Foliar Feeding



Common issues

Too much N

lack of flowers

excessive vegetative growth

frost susceptibility

increased insect pressure

desiccation



Common issues

Low P

lack of flowering

Low Fe

interveinal chlorosis

common in lawns

common in acid-loving plants







Essential Elements/Nutrients

Form taken up by plants

N NO3- P H2PO4-

NH4+ HPO4--

K K+ Ca Ca++

Mg Mg++ S SO4--

Cl Cl- Fe Fe++

Fe+++



Cation Exchange Capacity
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