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Mini Review

The conservation of plant genetic resources is an important issue concerning the human population worldwide. Conservation of plant genetic resources ensures maintenance of agro biodiversity. Plant genetic resources for food and agriculture are the basis of global food security. They comprise diversity of genetic material contained in traditional varieties, modern Cultivars, crop wild relatives and other wild species. Genetic diversity provides farmers and plant breeders with options to develop, through selection and breeding, new and more productive crops, that are resistant to virulent pests and diseases and adapted to changing environments. The anthropogenic pressure, the introduction of alien species, as well as domesticated species and chronic weed infestation have dramatic effects on plant diversity, which is reflected in an increase in the number of threatened species. The reasons for this loss are many and include deforestation, developmental activities such as hydroelectric projects, road laying, urbanization and changes in agricultural practices, and finally modern agriculture and introduction of new and uniform varieties. Urbanization and changing life styles, globalization and market economies are also contributing indirectly to the loss of diversity, particularly of minor and neglected crops. Such reductions have serious implications for food security in the long term.


The concept of germplasm conservation demands that collection methods initially capture maximum variation and subsequently, conservation and regeneration techniques minimize losses through time [1]. To this effect, plant genetic resources (PGR) conservation activities comprise of collecting, conservation and management, identification of potentially valuable material by characterization, and evaluation for subsequent use. Plant genetic resources conservation can be carried out either in the natural habitats of species' populations (in situ) or outside them (ex situ) [2,3]. Ex situ plant genetic resources conservation can be carried out in an efficient and economical way by seed conservation, in seed banks. Seeds of most crops can be stored for long periods under low relative humidity and low temperature conditions. However, seed storage is not feasible in some cases. Seeds of some species are recalcitrant or intermediate, i.e. they cannot stand desiccation below a relatively high critical water content value (10-12% or 20% fresh weight basis, respectively, Hong et al. [4] and cold storage without losing viability [5,6].


In the mid seventies, the use of in vitro culture was pointed out as a feasible alternative for genetic conservation of plants for which seed banking was not possible [7]. In vitro culture does not only provide a method for clonal propagation and safe exchange of plant material but it can also be used for medium-term germplasm conservation. This is achieved by slowing growth, thereby extending the intervals between subcultures [8]. In vitro storage, based on slow growth techniques, is routinely applied to a range of crops as medium term storage [9]. However, concern can be raised on the genetic stability of cultures in the long term (somaclonal variation, Larkin & Scowcroft [10] and on the possible losses due to contamination.


Cryopreservation is, so far, the only viable procedure for longterm germplasm conservation of vegetatively propagated species and, therefore, can be used for base collections. Cryopreservation implies the conservation of plant propagules at very low temperatures (below -150 °C), thus ensuring that all metabolic processes stop. In this way, subcultures are not required and the threat of somaclonal variation is reduced. Liquid nitrogen (-196 °C) is usually used as refrigerant, although freezers with working temperatures of -150 °C are now available. Cryopreserved material requires a limited space. However, power or liquid nitrogen supply must be guaranteed.


Advances in biotechnology, especially in the area of in vitro culture techniques and molecular biology provide some important. Moreover, various bio-techniques are not only offer the possibilities of faster multiplication of clones of endangered plant species for conservation of genotypes, but also conserve genetic material, provide the power of modification at genetic level by changing their expression level [11]. Biotechnological methods are reliable and can provide continuously safe, higher quality natural products for food, pharmaceuticals and cosmetic industries; similarly, they are applicable in preserving biodiversity in several ways [12,13]. Several biotechnological approaches are important factors to conserve, analyze and detect genetic diversity of rare and endangered plants such as different molecular marker techniques starting from biochemical, physiological and DNA based markers [14].
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