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ABSTRACT 
Potassium (K) is an important nutrient that helps plants maintain their vitality and 
growth processes. But a huge fraction of K in soil is in fixed form and inadequately 
available for plants. Therefore, K-based chemical fertilizers provide a sufficient 
amount of K for plants and have a positive impact on plants in terms of yield. 
However, on the contrary, the intensive application of chemical-based fertilizers 
shows negative impacts on the environment. Application of potassium solubilizing 
bacteria (KSB) presents an eco-friendly approach to assisting plants in the uptake of 
the soluble fraction of K. KSB solubilizes the insoluble form of K in soil through the 
production of organic acids, protons, polysaccharides, etc. The biofertilizers based on 
KSB can be used for sustainable agriculture. This article illustrates a general 
introduction of KSB, their K solubilizing mechanism, and their use as biofertilizers as 
an eco-friendly approach. 

 

INTRODUCTION 
 

apidly growing human populations 

demand sustainable crop production 

with maximum yield. In the last few 

decades, the use of chemical-based fertilizers 

brought a significant change in agricultural 

production, but on the other hand, the 

drawbacks of their intensive application are 

also reported. Therefore, a greener approach is 

required to reduce the huge dependency on 

agrochemicals. The use of agriculturally 

important microbes is an environmentally 

friendly approach that represents an alternative 

solution for long-term agricultural production. 

Microbes act as natural engineers, assisting 

plants in increasing nutrient accessibility. 

Indeed, nitrogen and phosphorus are important 
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nutrients, but potassium also illustrates its 

significance in plant vitality and in certain plant 

growth processes. Biotite, feldspar, muscovite, 

mica, etc. are the minerals with K, but in soil, a 

major portion of K exists in fixed form and 

cannot be taken up by plants. Application of K- 

based fertilizers plays a significant role in 

providing the plant with an accessible fraction 

of potassium, but this approach somehow 

seems costlier and can pose negative impacts on 

the environment. Therefore, the use of 

potassium solubilizing bacteria provides an 

environmental- friendly tactic, and selective 

strains of KSB having multifarious plant 

growth-promoting traits can be utilized as 

potential bioinoculants. KSB solubilize 

insoluble or fixed form of potassium in soil and 

provide soluble form of potassium to plants. 

The secretion of organic acids, protons, and 

chelating agents by the bacteria is the major 

mechanism for the potassium solubilization. 

This article illustrates the mechanism of 

potassium solubilization by KSB and their 

proficient role in crop productivity. 

Negative impacts of chemical-based 

fertilizers 

Extensive use of chemical-based fertilizer can 

harm the environment by contaminating soil 

and water bodies, deteriorating soil health, 

disrupting soil microbial ecology, and 

endangering human health. The extensive 

amount of fertilizer application disrupts 

nutrient equilibrium in soil and affects plants in 

terms of up taking essential nutrients. 

Potassium solubilizing bacteria and 

mechanism for K solubilization 

Microbes play an important role in nutrient 

cycling and provide a significant amount of 

nutrients to plants. An inorganic and other 

forms of insoluble K pool are prevalent in soil, 

where K is complexed with other minerals and 

becomes inaccessible to plants. However, soil, 

especially rhizospheric soil, is the hub for the 

microbes that have the potential for K 

solubilization. Such bacterial isolates can be 

screened at the primary level in the lab by using 

Aleksandrov medium, where the K 

solubilization potential of bacterial isolates is 

predicted by the formation of halo zones around 

the bacterial colony. KSB produce organic 

acids and protons, lowering the pH of nearby 

soil or medium and thus dissolving complex 

forms of potassium. So, the resultant dissolved 

fraction of K is available for uptake by the plant 

system. Besides, the generation of 

polysaccharides and oxidation results in the 

release of K from potassium-containing 

minerals. KSB containing other plant growth- 

supporting traits, especially the production of 

phytohormones, can be used as bioinoculants 

for a number of crops. A number of bacteria, 

such as Bacillus megaterium, Bacillus 

mucilaginosus, Paenibacillus mucilaginosus, 

Arthrobacter sp., Pseudomonas sp., Pantoea, 

Azotobacter, Rhizobium, etc., illustrated K- 

solubilization activity. 

Benefits of using KSB as prominent 

biofertilizers 

• The selective and profound strains of KSB 

can be used as biofertilizers for releasing K 

from complexed forms and providing 

sufficient dissolved K concentration for 

plant uptake. 

• The use of KSB as biofertilizer is an 

environmentally friendly approach that 

reduces reliance on chemical-based 

fertilizers. 

• KSB bioinoculants increase crop output in 

terms of enhancement in crop growth, grain 

yield, biomass production, and 

improvement in plant physiological 

parameters. 

• KSB bioinoculants as ‘soil probiotics’ also 

improve the health and structure of soil. 

CONCLUSION 
 

For improving the soluble fraction of K in soil 

for plant uptake, the application of KSB is an 

efficient tactic, where KSB employ some 

approaches such as the production of organic 

acids and other approaches (production of 
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protons, polysaccharides, etc.) for the 

solubilization of K. Furthermore, using KSB as 

biofertilizers is an environmentally friendly 

way to reap the benefits of increased crop yield 

and improved soil quality. 
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