
MECHANISM OF GENETICAL VARIABILITY IN PATHOGENS 

 The characteristic of individuals within biological species are not fixed because the 
members of a population may be similar but not identical. The progenies produced involving 
sexual reproduction will differ among themselves as well as from the parents. In addition to 
sexual reproduction organism employ other means of multiplication, which also provide 
some mechanism for promoting variability among the population. Mutation and recombition 
are common mechanism employed by various organisms. Fungi and bacteria have some 
specialized methods of generating variability. 

Fungal pathogen: 

 Fungal populations are genetically flexible. Various mechanisms operating in 
different group of fungi and are responsible for developing variability in phenotypic 
characters including virulence.    

1) Mutation: It is universal mechanism of creating alternation in genetical material of a 
living organism. Mutation occurs due to the change in the genetic material, which is stable 
and inherited by the progeny. Mutation occurs spontaneously, but they can be induced also 
by physical and chemical mutagens. Frequency of spontaneous is very low about 10-7 to 
10-4. Mutations are brought by any change in base sequence in genetic material.  

2) Recombination: The fusion of two haploid nuclei results in formation of zygote i. e. 
diploid state of life cycle. During further division of zygote there are chances of crossover 
of parts of chromatids. This results in exchange of genetical material and formation of 
recombinants. Recombination is most potent tools for the creation of variability. 

3) Heterokaryosis: A fungal cell containing two genetically different nuclei in the same 
cytoplasm is known as heterokaryon, which may arise due to fertilization or anastomosis 
between genetically different cell due to mutation in one of the nucleus of bi or 
multinucleate cell. It is common mechanism for fungi and particularly in Basidiomycota, 
important for causing infection. E.g. Rust, smut, Alternaria solnai and Botritis cineria.   

4) Parasexuality: Certain fungi enjoy the benefits of recombination without undergoing 
normal sexual cycle. No coordination or sequence in fertilization, segregation and 
recombination is observed. The chances of variability created through parasexuality are 
great as it may originate heterokaryon. Parasexuality are great as it may originate 
heterokaryon.  

5) Heteroploidy: Spore or cells of the same fungus may contain variable numbers of 
chromosomes depending upon the number of for that organism. 

Bacterial pathogen: 

 In bacteria and probably in mollecutes, following sexual like process are responsible 
for creating variability for various characters 



1) Conjugation: Two bacterial cells come in contact and genetical material is transferred 
from one bacterial cell to another, through conjugation bridge i.e. pilus. Once foreign 
DNA is inside recipient cell, it may results in formation of recombinant. 

2) Transformation: Bacterial cells absorb genetical material secreted by other, without 
coming in physical contact. This genetical material gets integrated in its own genome and 
may lead to variability for certain characters. 

3) Transduction: This is bacteriophage mediated transfer for genetical material from one 
bacterial cell when the phage particle infects another bacterial. This is highly potential 
tool for horizontal gene transfer. Agrobacterium is often is used to transmit genetical 
material crossing various taxonomic barrier, sometimes across kingdom also. 

Viral pathogen:  

1) Mutation: When small quantity of virus particle is inoculated in a suitable host the 
particles show immutability and newly synthesized particles produce the same effect on 
the host as the original particle. These are known as virus mutants. 

2) Mixed inoculation: Natural inoculation often consist of mixture of virus strain which can 
be demonstrated by inoculating a local lesion host with dilute sap and then sub-culturing 
the virus from individuals lesion. Presence of many strains or genetical material in the 
same environment may lead to hybridization. 

3) Pseudo-recombination: In mixed infection of viruses having split genome, fragments of 
the genome may aggregate and re-assemble to form a new type of progeny. This 
mechanism differs from true genetic recombination found in cellular organisms where the 
recombination occurs from the exchange of genetic information between parental 
genomes at crossing over chromosomes during meiosis. 

4) Genome masking (Heterologous encapsidation): This can result from direct interaction 
between different viruses in mixed inoculations. The genome of one virus is encapsidated 
in the protein of another strain of virus. Since the effect of a virus on the host or the vector 
is mediated through its protein. This may assist virus in infecting a host not normally 
susceptible to it or being transmitted by vector or vector species that normally does not do 
so. If two strains of virus inoculate or vector introduce in the same host one or more new 
strain may be recovered with properties different either of both virus. These new strain can 
be called as hybrid.    


