
Marker-assisted selection

in plant breeding 



• Marker-assisted selection refers to the manipulation of

genomic regions that are involved in the expression of traits

through DNA markers.

• The principal concept on which Marker Assisted Selection

(MAS) works on is that the presence of a gene from the

presence of a marker must be tightly linked to the gene of

interest.

• If the marker and the gene are located far apart then the

possibility of transmitting together to the progeny individuals

will be reduced.

• The important traits that are most looked for are tolerance to

abiotic stresses, resistance to pathogen, insects and nematodes,

quality parameters and quantitative traits.
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• Pre-Requisites:

There are certain pre-requisites for marker assisted selection such as:

(i) a tight linkage between molecular marker and gene of interest (1cM
or less)

(ii) high heritability of the gene of interest.

(iii) An efficient means of screening large populations for molecular
markers should be available.

(iv) High reproducibility across laboratories.

(v) It should be cost effective.

• Markers Used:

MAS makes use of various types of molecular markers. The most
commonly used molecular markers include:

o amplified fragment length polymorphisms (AFLP),

o restriction fragment length polymorphisms (RFLP),

o random amplified polymorphic DNA (RAPD),

o simple sequence repeats (SSR) or micro satellites,

o single nucleotide polymorphisms (SNP), etc.

The use of molecular markers differs from species to species also.



• Accuracy,

• Rapid Method,

• Non-transgenic Product,

• Identification of Recessive Alleles,

• Early Detection of Traits,

• Screening of Difficult Traits,

• Highly Reproducible,

• Small Sample for Testing,

• Gene Pyramiding

• Permits QTL Mapping









• MAS is a not cost effective as it requires well equipped

laboratory.

• MAS requires well trained manpower for handling of

sophisticated equipment.

• The detection of various linked DNA markers (AFLP, RFLP,

RAPD, SSR, SNP etc.) is a difficult, laborious and time

consuming task.

• MAS sometimes involves use of radioactive isotopes in

labeling of DNA, which may lead to serious health hazards.

• It has been reported that MAS may become less efficient than

phenotypic selection in the long term.


