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DEFINE

 Polyploids are organisms with multiple sets of chromosomes in 

excess of the diploid number (Acquaah, 2007; Chen, 2010; Comai, 

2005; Ramsey and Schemske, 1998). 

  Polyploidy is common in nature and provides a major mechanism 

for adaptation and speciation.

  Approximately 50-70% of angiosperms, which include many crop 

plants, have undergone polyploidy during their evolutionary 

process (Chen et al., 2007)



Flowering plants form polyploids at a significantly high frequency of 1 in every 

100,000 plants (Comai, 2005)



EVOLULATION OF POLYPLOID 



Classification of ploidy

 Based on their chromosomal composite

 Euploids

 Aneuploids.

 Euploids constitute the majority of polyploids



Euploidy

 Are polyploids with multiples of the complete set of

        chromosomes specific to a species.

  Depending on the composition of the genome,

 Tetraploidy is the most common class of euploids (Comai, 2005)

 Euploids can be further classified into

 Autopolyploids 

 Allopolyploids



 Natural autoploids include tetraploid crops such as alfafa, peanut, 
potato and coffee and triploid   banana

Are polyploids that contain either an addition or subtraction 
of one or more specific chromosome(s) to the total number of 
chromosomes that usually make up the ploidy of a species.

ANEUPLOID







Origin of Allopolyploidy
– .

 The polyploids with chromosomes derived from different species are called 

allopolyploids 

 The fusion of reduced 1n gamete with unreduced 2n gamete gives rise to 3n 

zygote followed by the subsequent fusion of 1n reduced gamete with 3n 

gamete in the next generation giving rise to a tetraploid individual.

  This two-step process of allopolyploid production is sometimes referred to as 

a triploid bridge.

 Environment and genotype have the influence on the formation of nonreduced 

gametes



The origin of allopolyploid from unreduced and reduced gametes (Source:
Campbell’s Biology, page 454, 5th Edition)



(i) Bread wheat (Triticum aestivum)

Evolution of bread wheat (Triticum aestivum) (Source: http://www.ibri.org/Books/
Pun_Evolution/Figures/Fig03-12.gif



(ii) Tobacco (Nicotiana tabacum)

Evolution of Nicotiana tabacum



(iii) Cotton (Gossypium hirsutum)

Evolution of cotton (Gossypium hirsutum)



(iv) Amphidiploid Brassica species



Economically important natural alloploid crops include
strawberry, wheat, oat, upland cotton, oilseed rape,
blueberry and mustard



Characteristics of Allopolyploids

 Larger cells

 Vigorous plant

  Less complex than autopolyploids

  Recessive characters may appear less 

frequent

(A) diploid (B) induced tetraploid 



Applications of Allopolyploidy
 Bridge crossing

 Creation of new crop specie

 Widening the genetic base of existing allopolyploids 



 Identify genetic origin of plant species

  Produce new plant genotypes and plant species

  Facilitate transfer of genes from related species

  Facilitate transfer of individual chromosomes or pairs 

of chromosomes

Advantages of polyploids



DISADVANTAGE

 The effects of allopolyploidy cannot be predicted 

  Newly synthesized allopolyploids have many defects

 The synthetic allopolyploids have to be improved through 

extensive breeding at the polyploid level

 Only a small proportion of allopolyploids are promising
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