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Microbes are the tiny living organism not visible through naked eye. However, they play a 

very important role in nature and contribute a lot for plants, animals and human beings. In 

general, they represent both groups, the prokarytes and eukaryotes. Bacteria and blue green 

algae are the sole representatives of the former group of organisms. Among eukaryotes, 

algae, protozoa, actinomycetes and fungi are placed as microbes. In agriculture, fungi, 

bacteria, algae and viruses are important with respect to their contribution either in the form 

of loss or gain in the production of grains, fruits, vegetables, oil, milk, poultry, fodder and 

livestock. 

 

The Atmosphere around human being is comprised of three components air, water and soil. 

In all three components, microbes play a vital function.  With respect to agriculture, soil is 

the most important component and microbes are the part of the soil. Most of the nutrients 

both minor and major present in the soil are managed by microorganisms through integrated 

nutrient management. It has been observed that the efficiency of utilization of nutrients of 

high-grade complex fertilizers in terms of biological chemicals and agronomic/economic 

efficiency has dropped from 20 to below 9 in terms of kg grain/kg of NPK. It is therefore 

important to manage the nutrients in proper way 

 

Sustainable agriculture involves the successful management of agricultural resources to 

satisfy changing human needs while maintaining or enhancing the environment quality and 

conserving natural resources. It relies greatly on renewable resources and on farm nitrogen 

contribution is achieved largely through biological nitrogen fixation. 

                            In agriculture, plant disease and their control is one of the significant 

factors in not getting the expected amount of production. Diseases caused by the 
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microorganisms (bacteria, fungi and viruses) are the negative role of these organisms. At the 

same time some of these organisms play a positive role in providing nitrogen, phosphorous, 

sulphure and other macro and micronutrients through their metabolic activities due to that the 

agriculturally important crops are benefited. Plants are the beneficiaries of the product of 

microbial metabolism. 

 

Role of nitrogen fixing microorganisms:  

Nitrogen is the most limiting nutrient for increasing crop productivity. Input efficiency of 

nitrogenous fertilizers is low (Prasad et al. 1990) and in turn contributes substantially to 

environmental pollution. Nitrogen is one, which is present in atmosphere in plenty, and this 

gas occupies about 79% of the air. However its conversion in utilizable form is very less and 

requires high amount of energy due to presence of triple bond between two N atoms. 

Nitrogen fixing microbes (bacteria and blue green algae) has a natural power to bring about 

the conversion of N2 into NH3 which is further being incorporated into aminoacids and 

finally into proteins. An enzyme called nitrogenase performs this. Nitrogen fixing 

microorganism fix nitrogen in five different modes.  

a. Symbiotic Nitrogen fixation 

i. Rhizobium-legume association 

ii. Anabaena- Azolla association 

iii. VAM-dicot association 

    Associative nitrogen fixation 

iv. Azospirillum-cereal association 

v. Rhizobium-cereal association 

b. Free living nitrogen fixation 

i. Bacteria 

ii. Cyanobacteria (Blue Green Algae) 

Through biological nitrogen fixation, 180 x 106 tones nitrogen per year is being added to the 

soil but still it is not sufficient to replace completely the use of chemical fertilizers. Various 

N fixing systems shares this global fixation and the estimate of contribution of each 

component is given in table 1. 
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           Nitrogen fixing system                               Estimated contribution (kg/h/year) 

                  Free living                                                              15 

                  Cyanobacteria                                                    7- 80 

                  Aossciative Bacteria                                               36 

                  Azolla/Anabaena                                            4.5-450 

                  Frankia                                                           2.0-362 

                  Rhizobium-legume                                           24-585 

  

Role of phosphate solubilizing microorganisms: 

Phosphorous in soil is available chiefly as orthophosphate and rarely as phosphine and 

phosphonate is also available, the diverse soil P form can generally be categorized as soil 

solution P, insoluble inorganic P or insoluble organic P. Besides fertilization, the availability 

of P can be achieved by two pathways (a) the enzymatic decomposition of organic P 

compounds and inorganic P compounds and (b) the non enzymatic solubilization of different 

rock phosphate and inorganic phosphorous sources. Many fungi, bacteria, actinomycetes and 

cyanobacteria are potential solubilizers of bound phosphate in soil (Banik & Dey, 1983; 

Singh & Kapoor, 1992). Some important P solubilizing fungi, bacteria and actinomycetes are 

listed in table 2. These microorganism are found in all soil but there number vary with soil 

climate as well as history (Gupta et al. 1986). 

Table 2. List of some important phosphate solubilizing microorganisms. 

             Group                                                   Members 

             Fungi                          Aspergillus niger, A. nidulans, Cephalosporium  sp 

             Bacteria                      Pseudomonas, Bacillus,  

             Cyanobacteria            Anabaena, Calothrix, Nostoc, Scytonema 

       

  Solubilzation of phosphorous takes place by at least two mechanisms (a) solubilization by 

production of organic acids and (b) solubilzation by action of phosphatase enzymes. 

Biological nitrogen fixation depends appreciably on the available forms of P so the combined 

inoculation of nitrogen fixers and phosphate solubilzing microorganisms may benefit the 

plant growth better than either group of organism alone. 
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Biofertilizers:   

Biofertilizers are now considered as the most important component of the integrated nutrient 

system. A biofertilizer is a large population of a specific or a group of beneficial 

microorganism millions and billions of them are incorporated aseptically into sterile carrier 

material such as peat, lignite or charcoal. About 200 gms of such material is packed in a 

polythene bag and sold to the farmers as biofertilizers. They improve soil property and 

sustain soil fertility by providing aeration, biomass and nutrient. They enhance plant growth 

due to release of harmones, vitamins, auxins etc. They also facilitate as biocontrolling agent 

of checking the growth of organisms known to cause soil borne diseases. They also convert 

toxic forms of metals into non-toxic compounds. Effect of plant growth promotion by plant 

growth promoting bacteria (PGPRs), which may be used as the inoculum in biofertilizer, is 

caused by one/more of the following mechanisms: 

• Phytoharmone production 

• Fungal growth inhibition 

• Nitrogen fixation 

• Increase in nutrient use efficiency 

• Antibiosis against phytopathogen 

• Induction of systemic disease resistance 

Role of microbes in composting: 

Composting of the plant material is a dynamic process brought about by the action of a 

succession of mixed microbial population each of which is suited to an environment of 

relatively limited duration and all of which are interrelated in the total process. 

Microorganisms like bacteria, actinomycetes, fungi, algae, viruses, protozoa etc play a key 

role in the decomposition of live material and human and animal secreta in succession 

depending on the certain climatic factors such as aeration, pH, temperature, moisture etc. The 

process of composting can be accelerated by application of microbial inoculants. There are 

different groups of organisms, which are suitable for decomposing the type of tissue and its 

chemical nature. 
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Application of Microorganisms in field: 

Beneficial microorganisms may be applied to the crops to be treated by one of the following 

methods: 

Direct inoculation in the field 

In this method first the microorganism is multiplied in large quantity as liquid culture. These 

cultures were either first mixed in the soil before sowing or applied in the furrows. In the 

case of rice, these are applied by sprinkling in the water-logged beds. 

By dipping the plant before transplanting       

This method is most suited for rice plants and vegetable and fruit plants. The seedlings and 

saplings are dipped in the liquid culture containing log phase grown cells of the 

microorganism to be used. This treatment was given for a period of 30 minutes and sowing is 

done immediately.  

By foliar application: 

Beneficial effects of microorganisms are also seen when cultures are spread on leaves as 

foliar spray. The cells and the exudates are absorbed through stomatal pores and epidermal 

cells of leaves and transported to the growing zones of the plant causing the PGPR effects. 

Carrier based inoculation: 

This is most widely and acceptable method of application of microorganisms particularly 

useful bacteria. In this method, a carrier e.g. peat, lignite or charcoal is used and bacterial 

cells were mixed in this carrier. Use of the carrier provides an environment for the cells to be 

remaining in active form for a longer time and such carrier-based culture can be stored for 

long time and transported to distant place without any loss in viability. This method is most 

widely used in application of Rhizobium cultures on leguminous crops.  

 

Reasons for less success of application of microorganisms 
It is now well documented that microorganisms a very helpful role in improving the level of 

soil fertility and crop productivity. However, these organisms are not properly exploited. The 

reasons could be many but in short we can emphasize on some of the issues, which may be 

looked in. Common people including farmers are not fully aware with the benefits of these 

organisms. There should be a well-planned programme for popularization of use of these 

organisms, which may be achieved through training programme and demonstrations at the 
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field level. It is also important to give emphasis on the proper use/methodology and 

application of these organisms. Emphasis should be given on the cost involved and 

ascertaining the availability of these organisms. In general, the quality control does not exist 

and therefore, it is very necessary to fix the quality standards before releasing to the level of 

farmers. 

Role of Extension Scientists: 

Infact Extension Scientists are the link between Microbiologists and farmers and therefore lot 

of expectations is there from these scientists. They have to play a key role in ascertaining the 

availability of the good quality cultures and in demonstrating the proper method of the 

application of these organisms. It is for them to explain the farmers that in contrast to 

chemical fertilizers, these are the supplements, which require a very low cost, and also it do 

not exert any hazardous effect on the soil, the mother land. 

 

In view of sustainable agriculture, we must encourage the farmers to go for as much as 

possible, the application of biofertilizers for safe and long term productive agriculture 

without losing the most important asset of farmers, the soil.  
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