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Markers can be defined as heritable entities
associated with the economically important trait under the
control of polygenes. Markersareany trait of an organism
that can be identified with confidence and rel ative easy,
and can be followed in a mapping population. There are
two types of genetic markersviz., morphological markers
or naked eye polymorphism and non-morphological
markers or molecular markers. Morphological markers
include traits such as plant height, disease response,
photoperiod, sensitivity, shape or colour of flowers, fruits
or seeds etc. Molecular markers include biochemical
constituents. Consequently, molecular markers could be
appropriate choice to study and preserve the diversity in
any germplasm. Molecular markers have diverse
applicationsinfruit crop improvement, particularly inthe
areasof genetic diversity and varietal identification studies,
genetagging, disease diagnogtics, pedigreeanalysis, hybrid
detection, sex differentiation and marker assisted selection.
Types of markers :

Morphological markers :

Morphological markersarethosetraitsthat are scored
visually, or morphological markers are those genetic
markerswhoseinheritance can befollowed with the naked
eye. They masksthe effect of linked minor gene, making
it nearly impossibleto identify desirablelinkagesfor select
and arelimited in number, influenced by environment and
also specific stage of the analysis.

Biochemical molecular markers: The first biochemical
molecular markers used were the protein based markers.
One of the earliest protein based markers to be used was
Isozyme. Thesearedifferent forms of an enzymeexhibiting
the same catalytic activity but differing in charge and
electrophoretic mobility. Variation in bending patterns
obtained between individual samples can be used to sort
out genetically the varietiestested.

DNA based markers : The sequence of nucleotides in
DNA of an individual is unique and thus determines its
identity. The ultimate difference between individualslies
in the nucleotide sequence of their DNA. These can be
used to diagnose the presence of the genewithout having
to wait for gene effect to be seen.

Properties of ideal DNA markers:

— Highly polymorphic in nature.

— It has codominant expression.

— Itis selectively neutral behaviour.

— It has easy access and assay.

— Easy exchange of data between laboratories.

— It follow Mendelian inheritance; genetically linked
to trait in question; not affected by pleiotropism and
epistaticinteractions.

Applications of molecular markers:
Assessment of genetic diversity :

DNA markers to assess genetic diversity among
speciesof several horticultural crops, aswell asvalidation
of genetic relatedness among them. Using RAPD markers
the wide variability was observed in the mandarin
germplasm present in N.E. Himalayas. In China using
SSR markers, genetic diversity in mandarin landracesand
wild races of mandarins, sweet orange, mandarins,
grapefruit, lemon and citranges was resolved. DNA
markers have a so been utilized tofind out the phylogenetic
relationshipsin 30 accessionsof citrusfruits.

Identification of QTLs :

Several characters of plant species, among which are
traitsof agronomicimportance, areinherited quantitatively.
Yield, maturity date and drought tolerance are examples
of such characters. The genetic loci for such characters
have been referred to as quantitative trait loci (QTLS).
The essentia feature which makes feasible the finding
and characterization of aQTL isitslinkagewith aknown
marker locus segregating with Mendelian ratios. DNA
markers providethis opportunity by makingit feasibleto
identify, map and measure the effects of genesunderlying
quantitative trait. In grape QTLs were use for features
such as like critical photoperiod, growth cessation, or
dormancy, bud break (BB) and winter hardiness.
Approximate position of 28 major geneswere mapped in
different populations of peach (orange background),
amond (yellow background) and Myrobalan plum (green
background) on the framework of the Prunus reference
map. Gene abbreviations correspond to: Y, peach flesh
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colour; sharka, plum pox virusresistance; Mi, nematode.
Varietal identification : Varietal identificationisnothing
but DNA fingerprinting. Singly or in groups, molecular
markers are capabl e of producing patternsthat are unique
for each individual genotype. Their patterns, whether they
aregenerated by PCR or by hybridization with single copy,
multicopy, or repeated sequencesarereferred to asgenetic
finger printings.

Disease diagnostics : Molecular markers have made it
possible to develop diagnostic techniques to identify
pathogen with an unprecedented accuracy and speed and
to tap genes from as diverse sources as microbes, plants
and animals to enabl e the researchers to develop plants
resistant to diseases.

Eg. Apple Fire blight resistance SCAR, SSR, Citrus
leprosis virus resistance AFLP and RAPD, Pear
Incompatibility AFLPand SSR.

Marker assisted selection (MAS) : Molecular markers
can potentially increase the importance and useful ness of
indirect selection in plant breeding. MAS permits the
breeder to make earlier decisions about the further
selections while examining fewer plants. An added
advantage in breeding for disease resistance behaviour is
that this could be done in the absence of pathogen once
marker informationisavailable. Earlier markerswerebeing

devel oped for monogenic traits but present markers are
developed for traitsgoverned by multigenes or polygenes.
Pedigree analysis and detection of hybrids : 1sozyme
analysis has been successfully employed to confirm
parentage of plums, apple and mango cultivars and also
to establish origin of several pineapple cultivars. Further
isozyme been used for differentiating between progeny
produced by self pollination and those produced viacross
pollination and detection of hybrids. They are used to
confirm the production of interspecific prunus hybrids,
grape interspecific crosses and progeny screening for
hybrid seedlings in citrus breeding programme, besides
identification of zygotic and nucellar seedlingsin citrus.
Conclusion : Theolddisciplinesof quantitative genetics
and plant taxonomy have been revived by the molecular
marker approach. Themarkershaveimmediateapplications
in supportive research for advanced breeding programmes.
Themajor gpplication of markersliesinthestrategic research
for rapid understanding of basic genetic mechanisms and
genomeorganizationat molecular level. Thesuccessof DNA
marker technology for bringing geneticimprovement infruit
crops would depend on close interaction between plant
breedersand biotechnol ogists, availability of skilled man power
and substantial financia investment on research.
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