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ICAR-Research Complex for Eastern Region, Patna
No.-26: Don't Let your Crops go Potash Hungry!

Introduction

Balanced plant nutrition is essential for sustainable agricultural production.
While nitrogen and phosphorus often receive greater attention, potassium (K) is
not given due attention, event that’s its equally important for achieving
sustaining productivity and soil health. Recent nationwide soil-test analyses
indicate that nearly one-third (about 32%) of Indian soils are low in available
potassium, reflecting a steady increase in potassium deficiency due to
continuous nutrient mining, intensive cropping, removal of crop residues and
inadequate potassium replenishment. Deficiency of K reduces crop Yyield,
deteriorates produce quality, and lowers the crop's tolerance to drought, pests,
and diseases.

An integrated approach that combines inorganic fertilizers, organic
nutrient sources, and potassium-solubilizing biofertilizers offers an efficient,
economical, and environmentally friendly strategy for sustaining crop
productivity while improving soil fertility.

Why is potassium important?
Potassium is one of the three primary macronutrients required by plants. Unlike
nitrogen, it does not become a structural part of plant tissues but regulates
numerous physiological and biochemical processes.
Adequate potassium nutrition helps to:

« Improve photosynthesis and carbohydrate synthesis.

. Enhance water-use efficiency and drought tolerance.

« Strengthen stems and reduce lodging.

« Improve nutrient uptake and translocation.

« Increase resistance against insect pests and diseases.

. Enhance grain filling, fruit quality, colour, size, and shelf life.

« Improve tolerance to heat, cold, salinity, and other environmental

stresses.

Because of these functions, potassium is often called the "Quality nutrient" or
the "Stress management nutrient."



Symptoms of potassium deficiency

Potassium deficiency generally appears first on older leaves because of its
mobility in plant.

Common symptoms include:

Yellowing and scorching of leaf margins.
Brown, burnt appearance along leaf edges.
Weak stems and increased lodging.

Poor root development.

Reduced grain or fruit size.

Increased susceptibility to drought and diseases.
Lower crop yield and poor-quality produce.

Sources of potassium

1.

Inorganic Sources

Chemical fertilizers provide readily available potassium to crops.
Common potassium fertilizers include:

Fertilizer Potassium content
Muriate of Potash (MOP) 60% K20
Sulphate of Potash (SOP) 50% K20
Potassium Nitrate 44% K-0

Potassium Magnesium Sulphate 22-30% K20

Among these, MOP is the most commonly used fertilizer because of its high
potassium concentration and lower cost. However, chloride-sensitive crops such
as potato, tobacco, grapes, and some fruits respond better to SOP.

2. Organic Sources
Organic materials gradually release potassium while improving soil physical,
chemical, and biological properties.
Important organic sources include:

Farmyard manure (FY M)

Compost

\Vermicompost

Crop residues

Green manure and green leaf manure
Poultry manure

Press mud



« Wood ash

. Banana pseudostem compost

« Sugarcane trash compost
Although organic sources contain relatively lower potassium concentrations
than chemical fertilizers, their regular application improves potassium
availability by enhancing soil organic matter and microbial activity.

3. Potassium biofertilizers
A large proportion of soil potassium remains locked within soil minerals and is
unavailable to crops. Potassium-solubilizing microorganisms convert these
unavailable forms into plant-available potassium.
Important potassium-solubilizing microorganisms include:

« Bacillus mucilaginosus

« Bacillus circulans

. Frateuria aurantia

« Paenibacillus spp.

« Pseudomonas spp.
These beneficial microorganisms release organic acids and other compounds
that dissolve potassium-bearing minerals such as feldspar and mica, thereby
Increasing potassium availability.

Integrated potassium management
Neither chemical fertilizers nor organic sources alone can sustain long-term soil
fertility. An integrated nutrient management approach is therefore
recommended.
An effective potassium management strategy includes:

« Apply potassium fertilizers based on soil-test recommendations.

« Incorporate FYM, compost or vermicompost before sowing.

« Recycle crop residues instead of burning them.

« Use potassium-solubilizing biofertilizers during seed treatment or soil

application.

« Apply balanced doses of nitrogen, phosphorus and potassium.

« Maintain optimum soil moisture to improve potassium uptake.

« Follow crop rotation and diversified cropping systems.

 Retain at least 30% crop residues in field, avoid burning residues.



Method of application
Inorganic fertilizers
« Apply potassium fertilizers as basal dose before sowing or transplanting.
« In light-textured soils, split application may improve potassium-use
efficiency.
« Band placement near the root zone reduces nutrient losses.
Organic sources
« Apply 5-10 tonnes FYM or compost per hectare during land preparation.
« Incorporate organic manures at least 2—3 weeks before sowing for proper
decomposition.
Potassium biofertilizers
« Treat seeds with recommended potassium-solubilizing biofertilizer before
sowing.
« Alternatively, mix the biofertilizer with well-decomposed compost or
FYM and apply near the root zone.
« Avoid direct mixing with chemical pesticides or fungicides.

Precautions

« Always apply potassium based on soil-test recommendations.

« Avoid excessive potassium application, which may interfere with
magnesium and calcium uptake.

« Use only well-decomposed organic manures.

. Store biofertilizers in cool and shaded conditions.

« Apply biofertilizers before their expiry date.

« Do not expose biofertilizers to direct sunlight.

. Maintain adequate soil moisture after biofertilizer application.

« Integrate organic, inorganic and biological sources rather than relying on
a single source.

Integrated potassium management, combining inorganic fertilizers, organic
manures, and potassium-solubilizing biofertilizers, ensures balanced crop
nutrition and long-term soil fertility. This approach improves crop productivity,
enhances produce quality, reduces fertilizer dependence, and supports
sustainable and climate-resilient agriculture.
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