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Autotetraploid: the prefix auto indicates that the ploidy involves only homologous chromosome sets.

Somatic doubling of diploid produces four sets of homologous chromosome.

Allotetraploid: the prefix allo indicates the non-homologous sets of chromosomes are involved. A classical 

example of Allotetraploid is Raphanobrassica a new genus synthesized by Russian cytologist Georgii D

Karpechenko in 1928).He crossed the radish (Raphanus sativus, 2n= 8) in with cabbage(Brassica

oleracea,2n=18) .By doubling the chromosome of F1 sterile hybrid (2n=18), he obtained allotetraploid also

called raphanobrassica (2n= 36). The first man made Triticale is an artificial allopolyploid. It has been

developed from a cross between wheat (Triticum) and rye (Secale).

Induction of polyploidy: in natural population, polyploidy arise as a result of interference with cytokinesis, 

once chromosome replication has occurred. Application of the alkaloid colchicine derived from the autumn

Crocus induces polyploid in plants. Colchicine interferes in organisation of spindle fibres.

Aneuploidy

Aneuploidy is a term applied for the chromosomal mutation involving only a part of set that is loss or

addition of one or more chromosomes.

Aneuploidy result from non disjunction of chromosome during cell division.

Monosomics: Diploid organisms are missing one chromosome of a single pair with genomic formula 2 n -1. 

Monosomics can form two kinds of gametes n and n -1.

Trisomic: Diploids which have extra chromosome represented by the chromosomal formula to 2n+1.One of 

the pair of chromosome has an extra number, so that a trivalent may be found during meiotic prophase.

Tetrasomic: one chromosome of an otherwise diploid organism is present in quadruplicate represented by 

chromosomal formula to 2n+2.

 Double trisomic: if two different chromosomes are there each represented in triplicate, the double trisomic 

 Can be symbolised as 2n + 1 + 1.

Nullisomic: an organism that has lost chromosome pair is nullisomic. The result is usually Lethal to 

 diploids(2n-2).Several nullisomics of hexaploid  is wheat( 6n -2) exhibit reduced vigour and fertility.



Gene mutation

Important early genetic studies of gene mutations were carried out by an American scientist T.H. Morgan

1909. Morgan reported the white eye mutation in the fruit fly Drosophila melanogaster. Any substance or

agent inducing mutation is called mutagen. The mutagens may be broadly grouped into two classes: physical

mutagen and chemical mutagen.

Physical mutagen 

physical mutagen comprises mainly radiations

 Following radiations induce mutation. 

A. Ionizing radiation: Alpha particles, beta rays, protons, neutrons.

B. ionizing x-rays, Gamma rays, Cosmic Rays.

C. non ionizing: ultraviolet rays

Chemical mutagens

A. base analogues

1.5 bromodeoxyuridine

 2.2 amino purine 

       B.      Chemicals modifying base pairing

 1.hydroxylamine 

2.nitrous acid 

3. alkylating agents 

nitrogen mustard 

ethyl Methane sulphonate 

methyl Methane sulphonate 

 Intercalating agents 

proflavine 

acridine orange

Gross mutations: gross mutation cause substantial alteration of DNA after involving loss stretches of 

sequence due to deletion, insertion and rearrangements.
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