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Biotechnological Interventions 
for Biotic Stress Tolerance in 
Crops 



• Plants are constantly exposed to biotic stress factors that 
affect their growth, development, and productivity.  

• This interaction involves complex molecular mechanisms 
of resistance, tolerance, susceptibility, and sensibility 

• plants are limited by biotic factors that are constantly 
challenging their integrity, such as viroids, viruses, 
bacteria,fungi, oomycetes, protists, mycoplasmas, nemato
des, invertebrates and other plants.  

• The interaction of plants with these biotic factors has been 
a focus of attention because of their phytosanitary impact 
for crop production.  

• How plants defend themselves against diseases and pests 
is the basis to develop sustainable control methods 



• Biotic stress triggers loss of essential nutrients that 
finally lead to cell death. 

• Plants have a series of defense mechanisms to 
combat ill effects of biotic stress. 

• Phytohormones strengthen plant immunity by 
regulating stress responsive compounds. 

• Induced mutation enhances gene expression 
patterns thereby tolerance to stressors. 

• Gene editing by CRISPR-Cas9 is an efficient 
approach for site-specific mutation. 

• TILLING is an effective process to characterize single 
base pair change in genome. 

 





 







 

 

 Genome engineering is a term used 
to describe the process of making 
specific, targeted alterations in the 
genome of a living organism.  



• Genetic engineering is the direct 
manipulation of an organism’s DNA using any 
number of methods. 

• GMO is the genetic modification of organisms. 
It’s been around for a while and uses 
imprecise methods of genetic engineering. 

• Genome editing/engineering is now a more 
precise method of genetic engineering which 
hopes to avoid any bad associations with 
GMO. 

 



CRISPR-Cas9 Application 

Gene addition or deletion 
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