
Mineral Nutrients and their 

functions in plants



PLANT NUTRITION

The term "nutrition" refers to the interrelated steps by which a 

living organism assimilates food and uses it for growth and 

replacement of tissue.

Plants use inorganic minerals for nutrition, whether grown in the 

field or in a container. Complex interactions involving weathering 

of rock minerals, decaying organic matter, animals, and microbes of rock minerals, decaying organic matter, animals, and microbes 

take place to form inorganic minerals in soil. Roots absorb 

mineral nutrients as ions in soil water.



ESSENTIAL NUTRIENTS

The term essential mineral element (or mineral nutrient) was 

proposed by Arnon and Stout (1939). They concluded three 

criteria must be met for an element to be considered 

essential. These criteria are:

1. A plant must be unable to complete its life cycle in the 

absence of the mineral element. absence of the mineral element. 

2. The function of the element must not be replaceable by 

another mineral element. 

3. The element must be directly involved in plant metabolism. 



There are actually 20 mineral elements necessary or beneficial for 

plant growth. 

Carbon (C), hydrogen (H), and oxygen (O) are supplied by air and 

water. 

The six macronutrients, nitrogen (N), phosphorus (P), potassium 

(K), calcium (Ca), magnesium (Mg), and sulfur (S) are required by (K), calcium (Ca), magnesium (Mg), and sulfur (S) are required by 

plants in large amounts. 

The rest of the elements are required in trace amounts 

(micronutrients). 

Essential trace elements include boron (B), chlorine (Cl), copper 

(Cu), iron (Fe), manganese (Mn), sodium (Na), zinc (Zn), 

molybdenum (Mo), and nickel (Ni).



Macronutrients

Nitrogen is a major component of proteins, hormones, 

chlorophyll, vitamins and enzymes essential for plant life. 

Nitrogen metabolism is a major factor in stem and 

leaf growth (vegetative growth). Too much can delay flowering 

and fruiting. Deficiencies can reduce yields, cause yellowing of 

the leaves and stunt growth. the leaves and stunt growth. 



Phosphorus

It is necessary for seed germination, photosynthesis, 

protein formation and almost all aspects of growth and 

metabolism in plants. It is essential for flower and fruit 

formation. Low pH (<4) results in phosphate being 

chemically locked up in organic soils. 

Deficiency symptoms are purple stems and leaves; maturity Deficiency symptoms are purple stems and leaves; maturity 

and growth are retarded. Yields of fruit and flowers are poor. 

Premature drop of fruits and flowers may often occur. 

Phosphorus must be applied close to the plant's roots in 

order for the plant to utilize it. 



Potassium
It is necessary for formation of sugars, starches, carbohydrates, 

protein synthesis and cell division in roots and

other parts of the plant. It helps to adjust water balance, improves 

stem rigidity and cold hardiness, enhances flavor and color on fruit 

and vegetable crops, increases the oil content of fruits and is 

important for leafy crops. Deficiencies result in low yields, mottled, 

spotted or curled leaves, scorched or burned look to leaves.

Sulfur
It is a structural component of amino acids (e.g. ,cystine) and of 

certain volatile compounds such as mustard oil, proteins, vitamins 

and enzymes and is essential to produce chlorophyll. 

It imparts flavor to many vegetables. Deficiencies show as light 

green leaves. 



Magnesium
It is a critical structural component of the chlorophyll molecule

and is necessary for functioning of plant enzymes to produce 

carbohydrates, sugars and fats It is used for fruit and nut 

formation and essential for germination of seeds. Deficient 

plants appear chlorotic, show yellowing between veins of older 

leaves; leaves may droop. 

CalciumCalcium
It activates enzymes, is a structural component of cell walls,

influences water movement in cells and is necessary for cell 

growth and division. Some plants must have calcium to take up 

nitrogen and other minerals. Deficiency causes stunting of new 

growth in stems, flowers and roots. Symptoms range from 

distorted new growth to black spots on leaves and fruit. Yellow 

leaf margins may also appear



MICRONUTRIENTS

Iron is necessary for many enzyme functions and as a catalyst 

for the synthesis of chlorophyll. It is essential for the young 

growing parts of plants. Deficiencies are pale leaf color of young 

leaves followed by yellowing of leaves and large veins. 

Manganese is involved in enzyme activity for photosynthesis, 

respiration, and nitrogen metabolism. Deficiency in young leaves respiration, and nitrogen metabolism. Deficiency in young leaves 

may show a network of green veins on a light green background 

similar to an iron deficiency. In the advanced stages the light 

green parts become white, and leaves are shed. Brownish, black, 

or grayish spots may appear next to the veins. 



Boron is necessary for cell wall formation, membrane integrity, 

calcium uptake and may aid in the translocation of sugars. Boron 

affects  a number of  functions in plants. These functions include 

flowering, pollen germination, fruiting, cell division, water 

relationships and the movement of hormones. Deficiencies kill 

terminal buds leaving a rosette effect on the plant. Leaves are 

thick, curled and brittle. Fruits, tubers and roots are discolored, 

cracked and flecked with brown spots.

Copper is concentrated in roots of plants and plays a part in 

nitrogen metabolism. It is a component of several enzymes and 

may be part of the enzyme systems that use carbohydrates and 

proteins. Deficiencies cause die back of the shoot tips, and 

terminal leaves develop brown spots. 



Zinc is a component of enzymes or a functional cofactor of a 

large number of enzymes including auxins (plant growth 

hormones). It is essential to carbohydrate metabolism, protein 

synthesis and internodal elongation (stem growth). Deficient 

plants have mottled leaves with irregular chlorotic areas. Zinc 

deficiency leads to iron deficiency causing similar symptoms. 

Deficiency occurs on eroded soils and is least available at a pH 

range of 5.5 - 7.0. Lowering the pH can render zinc more 

available to the point of toxicity.

Molybdenum is a structural component of the enzyme that 

reduces nitrates to ammonia. Without it, the synthesis of proteins 

is blocked and plant growth ceases. Root nodule (nitrogen fixing

) bacteria also require it. Seeds may not form completely, and 

nitrogen deficiency may occur if plants are lacking molybdenum. 

Deficiency signs are pale green leaves with rolled or cupped 

margins.



Chlorine is involved in osmosis (movement of water or 

solutes in cells), the ionic balance necessary for plants to take 

up mineral elements and in photosynthesis. Deficiency 

symptoms include wilting, stubby roots, chlorosis (yellowing) 

and bronzing. 

Nickel is required for the enzyme urease to break down urea 

to liberate the nitrogen into a usable form for plants &  for to liberate the nitrogen into a usable form for plants &  for 

iron absorption. Seeds need nickel in order to germinate. If 

nickel is deficient plants may fail to produce viable seeds.



Cobalt is required for nitrogen fixation in legumes and in 

root nodules of nonlegumes. Deficient levels could result in 

nitrogen deficiency symptoms.

Silicon is found as a component of cell walls. Plants with 

supplies of soluble silicon produce stronger, tougher cell wall

making them a mechanical barrier to piercing and sucking 

insects. insects. 



THANK YOU 


