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Abstract- The use of bio-fertilizers is one of the important components of integrated nutrient
management, as they are cost effective and renewable source of plant nutrients to supplement the chemical
fertilizers for sustainable agriculture. Biofertilizers keep the soil environment rich in all kinds of micro-
and macro-nutrients via nitrogen fixation, phosphate and potassium solubalisation or mineralization,
release of plant growth regulating substances, production of antibiotics and biodegradation of organic
matter in the soil. However, biofertilizers cannot replace chemical fertilizers, but they can reduce the

utilization of chemical fertilizers and support sustainable agricultural systems.
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Introduction-

Biofertilizers are low cost, renewable sources of plant nutrients which supplement chemical
fertilizers. Biofertilizer is one of the best modern tools for agriculture. Use of Biofertilizer is one of the
important components of integrated nutrient management, as they are cost effective and renewable
sources of plant nutrients to supplement the chemical fertilizers for sustainable agriculture. The beneficial
effect of legumes in improving soil fertility was known since ancient times. The commercial history of
Biofertilizers began with the launch of ‘Nitragin’ by Nobbe and Hiltner, a laboratory culture of Rhizobia in
1895, followed by the discovery of Azotobacter and then the blue green algae and a host of other
microorganisms. Azospirillum and VesicularArbuscularMicorrhizae (VAM) are fairly recent discoveries.
In India the first study on legume Rhizobium symbiosis was conducted by N. V. Joshi and the first
commercial production started as early as 1956. Commonly explored Biofertilizers in India are mentioned

below along with some salient features.
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Different Types of Biofertilizers-
Rhizobium: Rhizobium belongs to bacterial group and is symbiotic nitrogen fixer. They are the most
efficient Biofertilizer as per the quantity of nitrogen fixed concerned. It has been estimated that 40-250 kg

N/ha/year is fixed by different legume crops by the microbial activities of Rhizobium.

Azotobacter: It is important and well known free living nitrogen fixing aerobic bacterium. It is used as a
Bio-Fertilizer for all non leguminous plants especially rice, cotton, vegetables etc. Of the several species of
Azotobacter, A. chroococcum happens to bethe dominant inhabitant in arable soils capable of fixing N2 (2-

15 mg N2 fixed/g of carbon) in culture media.

Azospirillum: It belongs to bacteria and fix the considerable quantity of nitrogen in the range of 20- 40 kg
N/ha in the rhizosphere in nonleguminous plants such as cereals, millets, oilseeds, cotton etc. It stimulates

for the production of growth promoting substance (IAA), disease resistance and drought tolerance.

Cyanobacteria: These are free-living as well as symbiotic cyanobacteria (blue green algae) and described
by a group of one-celled to many-celled aquatic organisms and only used for rice cultivation and do not

survive in acidic conditions.

Azolla: Azolla is a free-floating water fern that floats in water and fixes atmospheric nitrogenin association
with nitrogen fixing blue green alga Anabaena azollae. Azolla is used as biofertilizer for wetland rice and it
is known to contribute 40-60 kg N/ha per rice crop. Besides its cultivation as a green manure, Azolla has

been used as a sustainable feed substitute for livestock especially dairy cattle, poultry, piggery and fish.

Phosphate solubilizing microorganisms (PSM): The species of Pseudomonas, Bacillus, Aspergillus etc.
secrete organic acids and lower the pH in their vicinity to bring about dissolution of bound phosphates in

soil.

Plant Growth Promoting Rhizobacteria (PGPR): These groups of bacteria colonize roots or rhizosphere
soil. These PGPR are referred to as biostimulants and the phytohormones as they produce indole-acetic

acid, cytokinins, ibberellins and inhibitors of ethylene production.

Liquid Biofertilizers: As an alternative, liquid formulation technology has been developed in the
Department of Agricultural Microbiology, TNAU, Coimbatore which has more advantages than the carrier
inoculants. The advantages of Liquid bio-fertilizer over conventional carrier based Bio-fertilizers are
longer shelf life of 12-24 months, no contamination, no loss of properties due to storage up to 45° c,
greater potentials to fight with native population, high populations can be maintained, easy identification by
typical fermented smell, quality control protocols are easy and quick, better survival on seeds and soil, easy
to use by the farmer, dosages is 10 time less than carrier based powder bio fertilizers, high export potential

and very high enzymatic activity since contamination is nil.

[JNRD2409106 International Journal Of Novel Research And Development (www.ijnrd.org) b40



http://www.ijrti.org/

© 2024 IJNRD | Volume 9, Issue 9 September 2024 | ISSN: 2456-4184 | ]NRD.ORG

Various mode of Application of Biofertilizers-

Seed treatment: The seeds are uniformly mixed in the slurry of inoculant and then shade dried for 30
minutes. The shade dried seed are to be sown within 24 hours. One packet of the inoculant (200 g) is
sufficient to treat 10 kg of seeds. Seedling root dip: This method is used for transplanted crops. Two packets
of the inoculant are mixed in 40 litres of water. The root portion of the seedlings is dipped in the mixture for

5 to 10 minutes and then transplanted.

Main field application: Four packets of the inoculant are mixed with 20 kgs of dried and powdered farm

yard manure and then broadcasted in the main field just before transplanting.

Set treatment: This method is recommended generally for treating the sets of sugarcane, cut pieces of
potato and the base of banana suckers. Culture suspension is prepared by mixing 1 kg (5 packets) of bio-
fertilizer in 40- 50 litres of water and cut pieces of planting material are kept immersed in the suspension
for 30 minutes. The cut pieces are dried in shade for some time before planting. For set treatment, the ratio
of bio-fertilizer to water is approximately 1:50.

Role of Biofertilizers in various Agriculture practices-

Nitrogen-fixers (NF) and Phosphate solubilizers (PSBs): The incorporation of bio fertilizers (N fixers)
plays major role in improving soil fertility and yield. In addition, their application in soil improves soil
biota and minimizes the sole use of chemical fertilizers (Subashini et al., 2007). It is an established fact that
the efficiency of phosphatic fertilizers is very low (15-20%) due to its fixation in acidic and alkaline soils
and unfortunately both soil types are predominating in India. Therefore, the inoculations with PSB and
other useful microbial inoculants in these soils become mandatory to restore and maintain the effective
microbial populations for solubilization of chemically fixed phosphorus and availability of other macro and

micronutrients to harvest good sustainable yield of various crops.

Mycorrhizae: The fungi that are probably most abundant in agricultural soils are arbuscularmycorrhizal
(AM) fungi. They account for 5- 50% of the biomass of soil microbes. Potential Role of AM) fungi in

Agriculture are as follows:

Improved nutrient uptake (macro and micronutrients): The improvement of P nutritionof plants has
been the most recognized beneficial effect of mycorrhizas. It is also reported that the AM- fungi also
increases the uptake of K and efficiency of micronutrients like Zn, Cu, Fe etc. By secreting the enzymes,

organic acids which makes fixed macro and micronutrients mobile and as such are available for the plant.

Better water relation and drought tolerance: AM fungi play an important role in the water economy of
plants. Their association improves the hydraulic conductivity of the root at lower soil water potentials and

this improvement is one of the factors contributing towards better uptake of water by plants.

Soil structure (A physical quality): Mycorrhizal fungi contribute to soil structure by growth of external
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hyphae into the soil to create a skeletal structure that holds soil particles together, creation of conditions by
external hyphae that are conducive for the formation of micro- aggregates, enmeshment of micro aggregates

to form macro aggregates and directly tapping carbon resources of the plant to the soils.

Enhanced phytohormone activity: The activity of phytohormones like cytokinin and indole acetic acid is
significantly higher in plants inoculated with AM. Higher hormone production results in better growth and

development of the plant.

Crop protection (interaction with soil pathogens): AM-inoculation considerably increases production
and activity of phenolic and phytoalexien compounds due to which the defence mechanism of plant

becomes stronger there by imparts the resistance to plants.

Importance of use of bio fertilizers- Biofertilizers improve soil texture and fertility , improve plant health
& productivity. Biofertilizers natural & ecofriendly and they don’t pollute the environment biofertilizers are
cost effective also these are also protect plants from drought biofertilizers are an important part of

sustainable agriculture . These substances provide defence against infections.
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