QLS K5 mbe (S ddad 09958 bl 18 (S59leaTan 8 )l (Saw 4 w1 (Sl &b Wi

Al Jb 50 9 Sy (K )
Ll sl
b.kaviani@yaho0.com ol sl «cus; « Sl 3137 olisls cdy ds ((55)5LaS aaKils ¢ SLeb ple 05,8 Ll

T4 il b

A SRS R RN G)U

Recent advances towards the application of biotechnology in in vitro conservation (slow growth
and cryopreservation) of genetic resources of rare and endangered ornamental plants
Behzad Kaviani
Associate Professor, Department of Horticultural Science, Agriculture college, Rasht Branch, Islamic Azad
University, Rasht, Iran, b.kaviani@yahoo.com

Received: March 2020

Accepted: April 2020

Abstract

Every year hundreds of new cultivars are produced and introduced.
Each ornamental plant is a valuable genetic pool that is used as a
source for breeding program. In the last decade there has been an
alarming increase in the number of disappearing and dangered
species. Several valuable ornamental plants such as Fritillaria
imperialis, Buxus hyrcana, Lilium ledebourii, Taxus sempervirens
and some orchids are in danger of extinction. Some of these
species have medicinal value in addition to aesthetic value.
Therefore, the rapid development of approaches to long-term
preservation of germplasm of these species under extinction seems
to be necessary. Many of these plants are preserved in seed banks
or as live plants in natural conditions. These preservation methods
are unreliable, hard and costly. Therefore, complementary in vitro
approaches represent an important tool for ex situ conservation of
plants germplasm. Today, the conservation of ornamentals
germplasm can take advantage of innovative techniques which
allow preservation in vitro (slow growth storage and
cryopreservation) of plant material. Periodic subcultures decrease
in slow growth storage. Cryopreservation is the storage of explants
at ultra-low temperature (—196°C/=321°F). At such temperature, all
the biological reactions within the cells are hampered; hence the
technique makes available the storage of plant material for
theoretically unlimited periods of time. Cryopreservation is the
only technique currently available for the long-term preservation of
the germplasm of plant species that are vegetatively propagated or
has recalcitrant seeds. In recent years, some cryopreservation
methods based on vitrification of intracellular solution such as
encapsulation-vitrification and droplet-vitrification and the use of
aluminum cryo-plate (D and V types) have been developed. Today,
the encapsulation-dehydration technique is most often used. In the
future, combined techniques, DNA conservation, survey of genetic
stability of cryopreserved species, especially chimeras, cryotherapy
and finding a simple, reliable and inexpensive approach and
simpler regeneration of preserved explants will probably be the
much popular. Unlike micropropagation, there is not much study
on cryopreservation of ornamental plants especially those under
danger of extinction and rare. Thus, the aim of this review paper is
to evaluate different in vitro conservation and cryopreservation
techniques and their use for the storage, breeding and exchange of
genetic sources of ornamental plants especially those under the
threat of extinction.

Key words: Artificial seed, Cryoprotectants, Gene bank, Liquid
nitrogen, Plant germplasm
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Table 1- Storage some endangered or rare ornamental plants under freezing protection conditions by various

explants and techniques
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seeds from another view, 3) Lilium ledebourii bulb, 4) Lilium ledebourii seeds, 5) Buxus sempervirens ranch, 6) Buxus
sempervirens branch sprouting(Taken from the author’s articles).
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