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Learning Objectives of the Course

• To introduce career and market oriented skill enhancing for job, self-

employment and student’s employment

• To focus on quality and excellence

• Knowledge, skill and attitude for gainful employment in the wage sector in

general and self-employment in particular.

• To make the current Indian higher education system more relevant and career

oriented with

• At the end of the course the students will be equipped with a certificate in add

on orientation with a conventional degree of Science or commerce.



Course Contents:
Understanding the implementing guidelines of 
food safety system 
Basics of Microbiology
Different Types of Food
Basics of Food Safety and Personal Hygiene
Implementation of Food Safety 
Food Preservation methods 
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Certificate course in Bio-fertilizer Production 

Introduction:  

Nitrogen, phosphorous and potassium are the three major plant nutrients. Fertilizer 

industry greatly depends on petroleum reserves that will be almost exhausted. It is estimated that 

annually 25.1mt of nutrients (N, P, K ) are removed from the soil. Whereas, only 15.0 mt are 

supplied from soil sources including organics. The fertilizer production in our country is less 

than the required amount. Organics wastes and biofertilizers are the alternate sources to meet the 

nutrient requirement of crops. Furthur, knowing the deleterious effects of using only the 

chemical fertilizers on soil health, use of chemical fertilizers supplemented with organic waste 

and biofertilizer help in efficient and sustainable management of soil ecosystem. 

A biofertilizer is a substance which contains living microorganisms, when applied to 

seed,  or soil, colonizes the rhizosphere or the interior of the  plant and promotes growth by 

increasing the supply or  availability of primary nutrients to the host plant. In bio-fertilizer 

microbes remain symbiotically associate with plant roots and provide lots of beneficial effect to 

the plant 

Certain microorganisms like bacteria; they live freely in the soil and perform nitrogen 

fixation. Some of them are saprotrophic, living on organic remains, e.g., Azotobacter, Bacillus 

polymyxa, Clostridium, Beijerinckia. and blue-green algae or free-living cyanobacteria, have the 

property of nitrogen fixation, e.g., Anabaena, Nostoc, Aulosira, Totypothrix, Cylindrospermum, 

Stigonema. have the ability to use atmospheric nitrogen and transfer this nutrient to the crop 

plants. Some of these nitrogen fixer like rhizobia are obligate symbionts in leguminous plants, 

while others like Azospirillum colonize root zones and fix nitrogen in loose association with 

plants. 

 

Objectives:  

 Bio-fertilizer is ecofriendly, sustainable approach, no harmful effect and 

improves soil fertility. 

 It is based on integrated organic approach over chemical fertilizer. 

 It is good self employment technique. 

 Easy production and cost- effective. 

 Low investment &  Market demand  



 

Syllabus: 

 Unit-I    Introduction, Definition, types of Biofertilizer 

 

 Unit-II   Details free living and symbiotic nitrogen fixing Bacteria 

 

 Unit-III Study of  Rhizobium and Azotobacter sp.  

 

 Unit-IV  Mass Production, Packaging and Marketing  

 

 

Practicals: 

1.1   Preparation of Media for Rhizobium and Azotobacter sp. 

1.2   Collection and treatment of  soil and healthy nodules from leguminous plant  

1.3   Isolation ,purification and culturing of Rhizobium and Azotobacter sp. 

1.4   Morphological and Biochemical study of Rhizobium and Azotobacter sp. 

1.5   Standard Plate Count for viable count  

1.6   Pot trials of prepared Biofertilizer with inoculated seeds 

1.7   Packaging of Biofertilizer 

                                                                                                              

  

                                                                                 (Incharge)  

                      Dr. S. A. Mankar     
Head, Deptt. of Microbiology      

       


















