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Abstract— Forest management aims at the sustainable
provision of multiple goods and services from forests.
Study of genetic diversity is important for tree breeding and
improvement programs of tree species as without genetic
diversity, evolution is impossible. Without adaptation,
population size eventually declines, which can result in local
extinction .There are different types of DNA markers to
study the Genetic diversity at molecular level. Among them
simple sequence repeat (SSR) markers are an excellent
markers in diversity assessment as these are highly variable
in genome, co-dominant, abundant, highly reproducible
,Jhighly polymorphic and easy to assay . The genetic
diversity of tree species which modify tree density and age
class structure, at different stages during a forest stand
rotation, can have strong effects on genetic diversity,
connectivity and effective population size. This paper
reviews how genetic diversity of tree species may affect on
the functioning of forest ecosystem and management.
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. INTRODUCTION

The process in which forests are tended, harvested and
regeneration can be referred as forest management system.
The principal objective of forest management is to get good
quality and quantity yield of lumps, pulp, chips, firewood
and charcoal etc. Proper study of genetic diversity along
with the specific features of forest trees help in sustainable
management of forest trees. Extremely diverse genetic
diversity is found among the forest tree species. In addition,
forest species have evolved under several periods of climatic
change; their genetic variability provides the capability to
adapt to emerging climatic conditions  (Web:
www.fao.org/nr/cgrfa). The presence of genetic variation
within a population defines the presence of polymorphism
involving the existence of different forms (alleles) of the
same gene in plants. These differences are tracked as
molecular markers to identify desired genes and the
resulting trait. Genetic variation has an important role in
silvicultural management as it is required in prescribing
different silvicultural management practices or manipulation
of ecosystems. Maintenance of genetic diversity is also a
part of the biodiversity standards that have recently been
proposed for forest plantations. Ledig, 1992 reported that
modified tree density age class structure due to different
forest management practices have affect on genetic diversity
,connectivity and effective population size.

Il. IMPORTANCE OF GENETIC DIVERSITY ASSESSMENT

Forests constitute an integral part of the world’s ecosystems,
and approximately 80,000-100,000 different tree species are
estimated to cover 31% of land area globally (Food and

Agricultural Organization (FAQO), United Nations). Genetic
diversity is the key pillar of biodiversity and diversity within
species, between species and of ecosystems which was
defined at the Rio de Janeiro Earth Summit. (M.Govindaraj
et al., 2015). Every individual is genetically unique by
nature. PGR provides opportunity for breeders to develop
new and improved tree species with desirable characters and
to enhance the genetic gain for a multitude of useful traits. It
also ensure the vitality of forests as a whole by their
capacity to withstand diverse biotic and abiotic stresses
under changing and unpredictable environmental conditions.
Again Rich genetic diversity within and among forest tree
species provides an important basis for maintaining food
security and enabling sustainable development (FAO 3).
The sustainable use of forest genetic resources, including the
appropriate selection of forest seed and germplasm
management are fundamental in forest plantations. The right
match of species and seed source according to site
conditions, combined with proper silviculture can improve
productivity by  well over 20 %(  Web:
www.fao.org/nr/cgrfa).Declining of forest genetic diversity
is considered as major concern regarding forest health and
resilience. (FAO)

I11. IMPACT OF EVOLUTIONARY PROCESS ON GENETIC
DIVERSITY OF NATURAL POPULATION

A number of evolutionary processes have greater impact on
genetic diversity of natural population. This evolutionary
process may be due to spontaneous mutation, gene flow
through migration, inbreeding depression, natural selection,
random changes in allele frequencies over generations etc.

IV. SSR MARKERS IN GENETIC DIVERSITY ASSESSMENT

Microsatellites or SSR primers are highly abundant and
variable in most organisms and it serves as a universal
source of highly informative genetic markers. These are
stretches of DNA in which some short nucleotide sequence
is repeated over and over .Polymorphism is determined by
number of times the base sequence repeats. Research on
SSR markers indicate that SSR markers developed in one
species can be used in closely related species. (Dow etal.,
1995).The major advantages of using SSR markers over the
other types of markers such as isozymes, RAPDs or RFLPs
is that they generally have a large number of alleles at a
locus and hrterozygosity is easily determined.

V. ADVANTAGE AND WEAK POINTS OF SSR MARKERS

According to the report of Guo-Jang (2013) advantages and
disadvantages of marker system is relevant to the purposes
of research, availability of genetic resources, equipment and
facilities available along with the funding agency and
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personal resources. It is still a challenge for plant breeders to
choice and use of DNA markers in research. A number of
factors need to be considered when one or more molecular
marker types are chosen (Semagn et al., 2006). SSR markers
also have both advantage and some disadvantages. The
major advantages of SSR markers are :

1) Locus specificity

2) Small amount of DNA required.

3) Almost absolute sizing of alleles

4) Fast detection.

The major disadvantages of SSR markers are:

1) Unexpected allele sizing of microsatellite sequences
sometimes occurs.

2) In many genomes, the microsatellites mutate by errors
in replication or unequal crossing over during
recombination process.

3) Microsatellite scoring may be problems due to
homoplasy, null alleles, and short allele dominance.

Homoplasy concerns the alleles of the same size
but presenting different base-pair composi- tion. Null alleles
mean the lack of polymerase chain reaction (PCR)
amplification of allele caused by nucleotide mutation in
primer-binding sites. The short allele dominance is observed
when large allele size dropout occurs. The amplification of
non expected allele size often results from polymerase
slippage during PCR (J.A Nowakowska2016).

VI. USE OF CHLOROPLAST SSR TO STUDY POPULATION
STRUCTURE AND EVOLUTIONARY HISTORY OF CONIFER
FOREST

Echt et.al. 1998 studied seven populations of Red Pine
distributed across the species of natural range and found
genetic differences between all of the population after
analysis. Analysis of the molecular data provided evidence
for a population bottleneck, thought to have occurred during
the last Ice Age (Fowler and Lester, 1970; Mosseler, 1992).
The cp SSR data also supported the hypothesis made by
Masseler (1992) that red pine exists as a none equilibrium
meta population structure.

VII. CONCLUSION

SSR markers can have great promise for increasing the
efficiencies of various forestry programs. These markers
developed for one species can applied on closely related
species. These markers are also help full in estimation of
genetic  distance between the species and clear
discrimination of the sub genous , which demonstrates
potential to be used in plant breeding programs by inter
specific crosses to transfer favourable alleles.
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