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Unit-I 

History, scope and applications of plant tissue culture – contribution of Indian 
Scientists. Concept of asepsis and methods of sterilization (physical and chemical 
methods). Nutrient media, their composition and methods of preparation. Role of 
plant growth regulators, vitamins and other adjuvants in tissue culture. 

15 Credit hours 

Unit-II 

Concept of cell totipotency, polarity and in vitro differentiation. Callus and cell 
suspension culture, growth curve and methods of growth measurement. Callus 
organogenesis – dedifferentiation and redifferentiation. Somatic embryogenesis – 
induction of embryogeny in vitro, indirect and direct somatic embryogenesis, stages 
of embryogenesis, factors influencing embryogenesis. 

15 Credit hours 

Unit-III 

Selection and preparation of explants for adventitious shoot bud induction and 
axillary bud proliferation. Steps of micropropagation-management of donor plants, 
culture establishment, shoot multiplication, rooting and hardening and 
acclimatization. Protoplast isolation, culture and differentiation. Somatic 
hybridization. 

15 Credit hours 

Unit-IV 

Anther and pollen culture – production of haploids. In vitro fertilization, embryo, 
endosperm, ovary and ovule culture. Embryo rescue. Methods of cryopreservation 
for germplasm conservation. Somaclonal and gametoclonal variation. Meristem tip 
culture for elimination of viruses in plants. 

15 Credit hours 

Unit-V 

Cell culture and in vitro production of secondary metabolites. Important alkaloids 
and factors affecting their production. Hairy root culture, elicitation and 
biotransformation, Bioreactors – their types, construction and use in secondary 
metabolite production.  

15 Credit hours 
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