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Modern agriculture emphasizes in using hybrid seeds & high

Yielding varieties that are highly responsive to large doses of

Chemical fertilizers & irrigation. Indiscriminate use of synthetic

Fertilizers has led to pollution & contamination of soil and water

basins. This results in soil being deprived of essential plants

nutrient & organic matters. It led to depletion of beneficial

micro-organisms & insects indirectily reducing soil fertility and

making crop more prone to disease. So presently there is growing

concern about environmental hazards & threats to sustainable

agriculture . So in long terms use of biofertilizer proves to be

economical , ecofriendly, more efficient, productive & accessible

to small farmers over chemical fertilizers.



Meaning –

Bio- Living organisms

fertilizer- Any material that provide nutrient to soil.

so biofertilizers are living organisms that provide nutrient.

Note: Not all living organism but only those which involve in increasing fertility

& improving productivity of soil come under biofertilizer group.

Definition : According to fertilizer control order (FCO) -

Biofertilizer are products which containing carrier

based living microorganisms which are agriculturally useful

in terms of nitrogen fixation , phosphorus solubilization or

nutrient mobilization to increase productivity of soil & crops



On the basis of nutrient supply

The classification of biofertilizer is given below-

1. Nitrogen fixing biofertilizer

2. Phosphorus solubilizing/mobilising biofertilizer..

3. Organic matter decomposer

1. Nitrogen fixing biofertilizer

A. Symbiotic

B. Non-symbiotic

C. Associative



A. Symbiotic – Relationship or interaction between two
dissimilar organism, in symbiotic relation both
microbes & plant benefits each other. E.g. Rhizobium,
Azorhizobium, Bradyrhizobium, Frankia, Azolla.

B. Non symbiotic – No symbiosis, free living in soil & fix
nitrogen present in environment & soil.

e.g. Azotobactar, Clostridium, Blue green algae.

C. Associative – Microbes (bacteria) which remains in
rhizosphere and fix nitrogen in rhizosphere .

e.g. Azospirillum



2. Phosphorus solubilizing/mobilizing biofertilizers
a. Phosphorus solubilizer.
b. Phosphorus absorber/mobilizer.

a. Phosphorus solubilizing microorganism (PSM)
 They secrete organic acid & these acid solubilize

tricalcium & dicalcium phosphate into monocalcium
phosphate.

 They secrete phosphatase enzyme & these enzyme is
involve in solubilization of organic form of phosphate.

They produce chelating substance & they also have some
cation exchange mechanism & by this action phosphorus is
available.

Bacteria :-Bacillus sp. (megaterium, polymyxa,  subtilis), 
Pseudomonas striata.
Fungus :-Aspergilus awamori, Aspergilus niger,   Penicillium 
digitatum, Trichoderma sp.



b. Phosphorus absorbing biofertilizer
The symbiotic association between plant root & fungi is termed

as mycorrhizal association. There are two type of mycorrhiza -
 Ectomycorrhiza

ex. Amanita sp., Boletus sp.
 Endomycorrhiza

ex. Vesicular arbuscular mycorrhiza (VAM)

3. Organic matter decomposer- Microorganisms decompose
organic matter at faster rate and derive & mobilize nutrients into
soil.

A. Cellulytic organism
ex. Cellulomonas, Trichoderma

B. Lignolytic organism
ex. Agricus, Humicola, Clavaria, Cephalasporium



 On the basis of type of microorganisms:-

1) Bacterial biofertilizer :

e.g. Rhizobium, Azospirilium, Azotobacter.

2) Fungal biofertilizer : eg. Aspergilus awamori, Aspergilus
niger, Penicillum digitatum, Trichoderma, Mycorrhiza.

3) Algal biofertilizer : eg. Blue green algae, Azolla

4) Actinimycetes biofertilizer : eg. Frankia



 Rhizobium inoculation are of greatest importance
because of their ability to fix atmospheric nitrogen in
association with certain legumes.

 Rhizobium bacteria live in the root nodule of legume
plants through a symbiotic relationship.

 There are three category under which rhizobium
grouped:-

Azorhizobium- stem nodulating bacteria ,occur
commonly in Dhaincha sp. Sesbania rostrata

Bradyrhizobium- slow growing , occur in legume like
Greengram, Cowpea, Pigeonpea, Groundnut.

Rhizobium – fast growing, occur in Lentil, Pea.



s.no. Rhizobium spp. Legume inoculated
N fixed 
kg/ha

1. Rhizobium meliloti Sweet clover, Alfalfa, 
fenugreek 

100-150

2. Rhizobium trifoli Clover, Berseem 130

3. Rhizobium  
leguminosarum

Pea, Vicia, Sweet pea, Lentil 62-132

4. Rhizobium phaseoli Beans 80-110

5. Rhizobium lupini Lupine, Serradella 70-90

6. Rhizobium japonicum Soybean, Cowpea, 
Groundnut, Crotolaria

57-105



 Aerobic ,chemoheterotrophic & free living bacterium.

 Effective in crop like :

Wheat, Rice, Sorghum, Onion, Tomato, Brinjal, Cabbage.

 The bacterium produces abundant slime which helps in soil 
aggregation.

Azospirillum
 Chemo-heterotrophic bacteria & develop associative

symbiotic relationship with graminaceous plants.

 Effective in crop like Sugarcane , Millet , Sorghum, Maize ,
Wheat .

 Growth promoting substance production (IAA), disease
resistance and drought tolerance are some of the benefits of
inoculation with Azospirillum.



Azolla
 free-floating water fern that floats in water

 Fix nitrogen in symbiotic association with blue green 
algae ( Anabaena azollae) in rice field.

 Azolla pinata sp. is most widely distributed in india.

Blue green algae
 It is also known as cyanobacteria.

 Cyano means blue that means it is blue bacteria.

 Nitrogen fix by BGA become available to rice crop after

their decomposition as the case with azolla or any
organic source .



 VAM is come under the endomycorrhiza type.

 Important role in efficient use of P fertilizer &
improving nitrogen fixation.

 VAM fungi infect plants, spread inside root and
produce highly branched hyphal structure known as
vesicles & arbuscules, with in host cells.

 Arbuscules helps in transfer of nutrient from the
fungus to root system.

 Vesicles store P as phospholipid.

 Effective in agroforestry, sorghum, barley, wheat, rice,
tobacco, cotton etc.

 Increase uptake of nutrients like K, S, Cu & Zn.



Rhizobium                               Azotobactar

Azospirillium               Azolla                      BGA                           

PSB                                               VAM 



Biofertilizer Nutrient fixed 
(kg/ha/year)

Beneficiary crops

Rhizobium 50 to 300 kg N/ha Groundnut, Soybean, Green gram, 
Red gram, Lentil, Cowpea, Chickpea

Azotobactar 0.026 to 20 kg N/ha Cotton, Mulberry, Vegetable, Rice, 
Wheat, Barley, Ragi, Jowar,Mustard, 
Sunflower, Tobacco, Spices 

Azospirillum 10-20 kg N/ha Sugarcane, Maize, Millets, Rice, 
Wheat, Fodders, Oilseed, Vegetable, 
Fruits & Flower 

Blue green algae 25 kg N/ha Rice, Banana 

Azolla 900 kg N/ha Rice

Phosphate
solubilising 
Bacteria & fungi

Solubilize about 50-60%   
of fixed P in the soil

All crop (non specific)



There are three method of application of biofertilizers -

Seed treatments:- 20-25 g of biofertilizer is suspend in
30-40 ml water & mixed gently with 1 kg seed using
adhesive like jaggery. the seed are then dry in shade &
used immediately for sowing.

e.g. Rhizobium, Azotobacter, PSB.

 Soil treatments:- 1 kg of biofertilizer is mixed with 50
kg compost and kept overnight. This mixture is
incorporated in soil at the time of sowing or planting.

e.g. BGA, Azolla, VAM.

 Seedling dipping:- for rice crop, a bed is made in field
& filled with water. Recommended biofertilizer are
mixed in this water & the root of seedling are dipped
for 8-10 h & transplanted.



1) These fertilizers harness atmospheric nitrogen & make it directly 
available to the plants.

2) Increase the phosphorus content of the soil by solubilising & releasing 
unavailable  phosphorus.

3) They are eco-friendly as well as cost effective than chemical fertilizers.

4) They help in increasing the crop yield by 10-25%

5) Biofertilizer increase the nutrient mobilization so they are more 
available to plants.

6) Increse fertility & productivity of soil.

7) Improve physical properties of soil.

8) They secrete hormomes(IAA, Gibberlic acid) & also vitamins like vit. B 
& these involve in plants growth.

9) Leave no residual effect  & not contaminate soil.

10) It can be used in all type agro-ecology.



1)  They are crop specific & not used in all crops.

eg. Rhizobium used in legumes crops.

2) They have short self life.

3) It is not a replacement of chemical fertilizer but only a 
supplement of chemical fertilizer. It somehow reduce 
the use of chemical fertilizers.

4)  Contribution in nutrient acquisition is low as 
compare to chemical fertilizers.                    
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