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Learning objectives: 
To understand the beneficial plant-microbes interaction and their role as biofertilizer. 
To understand the symbiotic and non-symbiotic nitrogen fixation. 

Learning outcomes: 

At the end of course students will be able to 

Explain the role of microorganisms in nitrogen fixation, phosphate solubilisation and other beneficial roles. 

Cultivate cyanobacteria in laboratory by different methods 
Take decisions for carrier point of views in research, industries and academia cntreprencurships. 

UNIT-I (16 Lectures) 
Biofcrtilizers; General account of the microbes used as biofertilizers for various crop plants and their advantages over 
chemical fertilizers. Symbiotic Nitrogen fixers: Rhizobium - lsolation, characteristies, types, Inoculum produclion and 

Mass cultivation; Field applications; Carrier materials. 

UNIT-II (10 Lectures) 
Non symbiotic nitrogen fixcrs; Free living Aaospirilhum, Azotohacter- isolation, characteristics, mass inoculum 
production and field application. 

UNIT-III (10 Lectures) 
Phosphate solubilizers; Phosphate solubilizing microbes isolation, characterization, mass inoculum production, field 
applications. 

UNIT-IV 
(10 Lectures) 

Mycorrhizal biofertilizers: Importance of mycorrhizal inoculum, types of mycorrhizae and associated plants, Inoculum 
production and mass production of VAM; field applications of Ectomycorrhizae and VAM. 

UNIT-V 
(14 Lectures) 

Cynobacteria: Nostoc/ Anabaena; cultivation methods (tray and pit methods); applications in field Azolla: isolation, 
characterization, mass multiplication, role in rice cultivation, crop responsc, ficld Application 
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