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SPECIES 

ISOLATING 

MECHANISMS 



• Species refers to a group of individuals capable of 
interbreeding which remain reproductively isolated 
from other such groups. 

• This isolation is the means for achieving 
distinctiveness of each species. 

• Species isolation ensures that no adulteration of 
genes occurs and that the identity of each species is 
maintained. 

• Thus, each species possesses a number of 
mechanisms that directly or indirectly prevent free 
interbreeding (gene exchange) between closely 
related species. These are termed as ISOLATING 
MECHANISMS. 

• These mechanisms act among the members of the 
populations of same species or different species in 
due course of time. 



ISOLATING MECHANISMS 

PHYSICAL 

• Geographical isolation 

BIOLOGICAL 

• Habitat or Ecological Isolation 

• Seasonal or Temporal Isolation 

• Behavioural or Ethological Isolation 

• Mechanical Isolation 

• Gametic Mortality 

• Gametic Isolation 

• Zygotic Mortality 

• Hybrid Inviability 

• Hybrid Sterility 

• F2 generation Breakdown 
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GEOGRAPHICAL ISOLATION 



Eg.: Darwin’s finches. 
Some finches from the mainland migrated to different islands due to 

lesser competition. Over time, this geographic isolation led to 
reproductive isolation and the formation of a new species which now 

failed to reproduce if brought together. 



REPRODUCTIVE ISOLATION 

• This type of isolation is achieved by either 
preventing the occurrence of mating (Pre-
mating mechanisms) or ensuring failure of 
mating once it occurs by preventing successful 
formation of hybrids (Post-mating 
mechanisms). 

• The Post-mating mechanisms usually develop 
first and then select for the Pre-mating 
mechanisms. 



Pre-mating isolating mechanisms 

• Potential mates do not meet due to habitat 
isolation. 

• Potential mates meet but fail to mate either 
due to seasonal or ethological isolation. 

• Potential mates may meet and mate but 
sperm transfer is prevented due to mechanical 
isolation. 



Habitat isolation 
• Organisms have different habitats or a 

preference for different ecological zones. 

• Eg.: the pig frog Rana grylio lives in deep 
waters and the gopher frog Rana areolata 
prefers shallow waters. 

Rana grylio Rana areolata 



Seasonal or Temporal isolation 

• The potential mates attain sexual maturity at 
different times or seasons. 

 

 





Behavioural isolation 

• Mating is prevented due to 
differences in courtship 
patterns of potential mates. 

• This may be achieved by 
means of chemical, 
auditory or visual signals. 

• Eg.: 37 different species of 
moths reside in the 
Scandinavian valley without 
any interbreeding. 

• This is ensured by specific 
pheromones produced by 
each species. 





Mechanical isolation 

• Mating is restricted due to differences in 
reproductive structures. 

• This form of isolation plays a more important 
role in plants. 

• The cross between male Gilia australis and 
female Gilia splendens fails because of 
retarded growth of G. australis pollen tube. 





Post-mating isolating mechanisms 

• In this case, even though the potential mates may 
meet and mate, successful fertilization is 
prevented by means of gametic mortality or 
gametic isolation. 

• If fertilization occurs, the zygote may fail to 
develop (zygote mortality) or the hybrids formed 
from such a union may die prematurely (hybrid 
inviability). 

• In case a hybrid survives, it is not allowed to be 
fertile (hybrid sterility). 



Gametic mortality 

• In this mechanism, interspecific cross destroys 
either the sperm or the egg. 

• Patterson and Stone observed that in various 
interspecific Drosophila crosses, sperms 
encounter antigenic reaction in the genital 
tract of female and get immobilized and killed 
before getting a chance to reach the egg. 



Gametic isolation 

• Gametes of potential mates are not 
compatible with each other and fail to unite. 

• This may be a result of specific proteins on 
surface of both egg and sperm which allows 
highly specific binding. 

• The gametes of one species may fail to 
recognize the gametes of another species. Eg.: 
red and purple urchins. 





Zygote mortality 

• After fertilization, zygote fails to develop due 
to high degree of incompatibility. 

• Eg.: in Ambystoma, interspecific cross leads to 
a zygote that fails to develop due to 
degeneration of the nucleolus. 

• Cross between male Gilia splendens and 
female Gilia australis fails due to degeneration 
of the endosperm. 



Hybrid inviability 



Hybrid sterility 

• A viable hybrid, if formed, is not allowed to 
breed successfully and is infertile. 





Hybrid F2 breakdown 
• In case the hybrid is viable and fertile, the 

subsequent generations may not be able to 
perpetuate. 

• Eg.: hybrids between different species of 
cotton. 

• Gossypium hirsutum x G. barbadense  
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Evolutionary significance of isolation 

• The isolation of gene pool ensures that gains 
of evolution are kept undiluted. 

• These mechanisms split interbreeding groups 
into several reproductively isolated groups 
which leads to speciation. 

• Individuals are then subjected to macro and 
mega evolution resulting into formation of 
different phyla and classes. 



THANK YOU. 


