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12.1 

Primary or major nutrients: are those nutrients required

relatively in large quantities by the plants for its growth

and development. Ex: N, P and K.

Secondary nutrients: are those nutrients which are

required by plants in moderate amounts and given

secondary importance in its supply and management.

Ex: Ca, Mg and S.

Micronutrients: The nutrients which are utilized by

plants in relatively smaller quantities for their growth

and development, but these are equally important &

essential to plants as macronutrients.

Ex: Fe, Mn, Zn, Cu, B, Mo, Cl and Ni.



12.2 

The plant content of mineral elements is affected

by many factors and their concentration in crops

varies considerably.



12.3 

Deficient: When the concentration of an essential element
is low enough to limit yield severely and distinct
deficiency symptoms are visible then that element is said to
be deficient. Extreme deficiencies can result in plant death.
With moderate or slight deficiencies, symptoms may not be
visible, but yields will still be reduced.

Critical range: The nutrient concentration in the plant
below which a yield response to added nutrient occurs.
Critical level or ranges vary among plants and nutrients but
occur somewhere in the transition between nutrient
deficiency and sufficiency.





12.4

 Sufficient: Concentration range in which added nutrients
will not increase yield but can increase nutrient
concentration. The term luxury consumption is used to
describe nutrient absorption by the plant that does not
influence yield.

 Excessive or toxic: When the concentration of essential or
other elements is high enough to reduce plant growth and
yield then it is said to be toxic. Excessive nutrient
concentration can cause an imbalance in other essential
nutrients, which also can reduce yield



12.5 
Nutrient Uptake form Mobility in Soil Mobility in Plant

Nitrogen NO3
–, NH4

+

Mobile in the form 

of NO3
–,

immobile in the 

form of NH4
+

Mobile

Phosphorus HPO4
2-, H2PO4

– Immobile Somewhat mobile

Potassium K+ Somewhat mobile Very mobile

Calcium Ca2+ Somewhat mobile Immobile

Magnesium Mg2+ Immobile Somewhat mobile

Sulfur SO4
– Mobile Mobile

Boron H3BO3, BO3
– Very mobile Immobile

Copper Cu2+ Immobile Immobile

Iron Fe2+, Fe3+ Immobile Immobile

Manganese Mn2+ Mobile Immobile

Zinc Zn2+ Immobile Immobile

Molybdenum MoO4
– Somewhat mobile Immobile

Chlorine Cl– Mobile Mobile



12.6 Role Nutrient Role in Plant Growth

Nitrogen Chlorophyll, amino acids, proteins

Phosphorus DNA/RNA, ATP, cell membrane

Potassium Plant metabolism, stress response, regulation of water loss

Calcium Cell wall formation

Magnesium Photosynthesis, chlorophyll

Sulphur Amino acids, proteins, oils, chlorophyll

Boron
Cell wall, sugar transport, seed and fruit formation, 

hormone development

Copper Lignin production, photosynthesis, plant metabolism

Iron Chlorophyll and enzyme production

Manganese Photosynthesis, respiration, nitrogen assimilation

Zinc Chlorophyll, enzymes, proteins, growth hormones

Molybdenum Nitrogen cycle

Chlorine Opening and closing stomata (respiration)



12.7   Sign of Deficiency:Nutrient Sign of Deficiency

Nitrogen
Yellowing in the middle of the leaf, reduced and red-brown new 

growth

Phosphorus
Purple or reddish discolorations on leaves, poor growth, poor 

rooting, early fruit drop

Potassium
Yellowing of leaf margins and veins, crinkling or rolling leaves, 

poor growth

Calcium Yellowing new growth, localized tissue necrosis

Magnesium Interveinal chlorosis (yellow leaves with green veins)

Sulphur Yellowing throughout the plant, necrotic tips on new growth

Boron Cell wall, sugar transport, seed and fruit formation, hormone

Copper Pale green, withered new growth, yellowing, wilting

Iron Yellowing in new growth

Manganese Interveinal chlorosis on new growth, sunken tan spots on leaves

Zinc Interveinal chlorosis on new growth

Molybdenum Yellowing of leaf margins on new growth

Chlorine Yellowing of leaf margins on old growth
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Browning of cauliflower





12.19



Mo- whip tail








