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Biotic stress in plants



Biotic stresses

 Biotic stress is the damage occur to 

plant by other living organisms such as 

insect attack, pathogen attack, 

herbivores attack etc



Biotic stress in plants 

Weeds

 Insects 

Fungi

Bacteria

Virus

Herbivores

Other plants



Pathogen attack strategies

Necrotrophy, in which the plant cells 

are killed 

Biotrophy, in which the plant cells 

remain alive

Hemibiotrophy, in which the pathogen 

initially keeps cells alive but kills them at 

later stages of infection



What are the plant defense 

mechanisms against biotic 

stress?



Induced structural defense

 Cell wall defense structure

 Formation of cork layer

 Formation of abscission layer

 Deposition of gums









Induced chemical defense

 Hypersensitive response (HR)

 Pathogenesis – related protein (PR 

Protein)

 Phytoalexins

 Systemic acquired Resistance



Induced chemical defense

Hypersensitive response (HR)
 The hypersensitive response is localized death of 

host cells at site of infection

 It is the result of a specific recognition of a pathogen 

attack by the host

 The HR is considered to be a type of programmed cell 

death



Hypersensitive response (HR)

The hypersensitive response is the plant defense response 
initiated by:

 The recognition by the plant of specific pathgen-produced                                             
signal molecules known as elicitors.

 Recognition of the elicitors by the host plant activates a         
cascade of biochemical reactions in the attacked and 
surrounding plant cells, leads to new or altered cell functions 
and to new or greatly activated defense - related compounds.

The most common new cell functions  include:

 A rapid burst of reactive oxygen species, leading to a 
dramatic increase of oxidative reaction.

 Increased ion movement, especially of K+ and H+ through 
the cell membrane.



Production of Pathogenesis –

Related Proteins (PR- Proteins)

 Pathogenesis related proteins, called PR-

proteins- A group of plant coded proteins

 Are structurally diverse group toxic to invading 

pathogens.

 Produced under stress

 They are widely distributed in plants in trace 

amounts but are produced in high concentration 

following pathogen attack or stress.



Groups of PR-proteins

The better known PR protein are:

PR-1 proteins 

B-1,3-
glucanases

chitinaseslysozymes

PR 4 proteins

thaumatinelike
proteins



Phytoalexins

 Concept given by Borger and Muller.

 Defined as antibiotics produced in plant.

 Paxaton (1981) defined phytoalexins are low 

molecular weight antimicrobial compounds which 

are synthesized by and accumulates in plant cells 

after microbial infection

 Involves the role of elicitors in their production.
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