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Abstract

Propagation of s ome com mercial pl ants having di fficulty i n rep roductions by see d or ve getative p ropagules
conventionally is established by in vitro tissue cultures techniques. The techniques such as micropropagation provide fast
methods for production of a large number of uniform plantlets in a short time.

As compared with conventional propagation methods, different culture techniques have many advantages such as a
rapid propagation of valuable genotypes, production of disease-free plants, non-seasonal production during all the year and
germplasm conservation.

Techniques us ed to propa gate com mercially im portant pl ants in Vitro are relations with  ax illary b ranching,
adventitious sh oot fo rmation and so matic e mbryogenesis. Mo st co mmercial micropropagated plants are d erived fro m
axillary shoot form ations. Re cently bioreactors including liquid ¢ ulture media have been designed for multiplication of
plants because of their advantages of scaling up and automation.

Tissue culture techniques used for propagation of many commercial plants have a few limitations such as high cost
of production, re quirement of high technology and e ducated staff, somaclonal variation risks on clones during cul ture,

difficulties on development of a protocol for recalcitrant plants etc.

In vitro propagated plants under aseptic and highly protected conditions need an acclimation period for ex vitro
conditions. Many ornamentals, fruit rootstocks, woody species, industrial, medicinal crops, and also the other plants have
been propagated through tissue culture techniques successfully and transferred to ex vitro conditions for many years.

The m icropropagation indus try in Turk ey isa growi ng sect or wi th a dvantages suc h as lowe r labor cost and

advanced knowledge of the academicians.
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INTRODUCTION

Plant tissu e cu lture is th e scien ce of growing plant
cells, tissues or o rgans i solated from the m other plant, in
vitro conditions [1 ]. Microp ropagation is used for the rapid
multiplication o f plants and consists o f three main types of
vegetative propagation: (1) Axillary shoo t p roduction, (2)
Adventitious sh oot produ ction, (3 ) Somatic ¢ mbryogenesis

[2].

Five ste psare im portantina comm ercial
micropropagation system. The lack of success at any step can
make the total system unworkable. The first step involves an
analysis of t he pot ential m arket an d ge neral pl ant gr owth
habit related with donor plant selection and preparation. The
next four steps in volve microculture of the p lant including
establishing an asep tic cu Iture, sho ot fo rmationan d
production, rooting and transfer to the natural en vironment
[1,3].

Many di fferent techniques for researches can be used
on a small scale. Time and resources for general exploration
are usually much more limited on a c ommercial scale. The
final res ult has t o be eval uated by y ielding an d eco nomic
factors [3].

Advantages and Disadvantages of Micropropagation

The aim of micropropagation isto m ass-produce
genetically id entical, ph ysiologically u niform,
developmentally normal and pat hogen-free pl antlets, w hich

can be acclimatized in a re duced time period and at a | ower
cost [4].

Micropropagation ha ssi  gnificant adva ntages
according to the conventional clonal propagation techniques.

These a re therapi  d large-scale propa  gation of
genotypes, t he use o f'sm all am ounts o f original an d t he
production of pat hogen-free pr opagules [ 5]. A dditionally,
only a sm all spaceis re quired to maintain plants or to
increase their number. Som e factors such as culture m edia
(nutrient co mposition, growth regulator lev els, vitamins,
sugars) an d also cu lture conditions (li ght, tem perature,
aeration of culture vessel) has to be taken into consideration
for micr opropagation. Th erefore nu merous p lants can b e
propagated in a sh ort while. Production can be continued all
the year round and is more independent of seasonal changes

[1].

Developments on e nvironmental control sy stems and
in vitro culture systems cause a red uction in production cost.
Commercial use o f micropropagation is still 1 imited d ue to
high production cost depending on labor costs, growth rate in
vitro an d su rvival rate of th e p lantlets d uring ex vitro
conditions [6]. The procedures for micropropagation have to
be im proved success fully. The occ urrence of som aclonal
variation is very important problem in vitro conditions. But
this p otential is v ery high in su spension an d callu s-based
systems. C ontamination, browning and also vitrification are
the other problems in commercial micropropagations [6].
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New Approaches

Techniques regarding the high effic  iency of
micropropagation include simplified large-scale bioreact ors,
cheaper au tomatization facilities, efficien tso matic
embryogenesis an d sy nthetic seed pr oduction, g reater
utilization of the au totrophic growth po tential o f cu ltures,
goodrep ecatabilityan d quality assuran ce oft he
micropropagated plants [5]. Liqui d media are very
convenient f orm icropropagation because o fpl antlet
production costs and automation. Liquid culture systems can
provide uniform cul ture co nditions, easy renewal of media
and also ¢ ontainer cleani ng afte r a culture period,
establishing of ~sterilization by m icrofiltration. In liqu id
culture systemss, large r containers can be used and trans fer
times can be reduced [7].

Bioreactors are used for providing optimum growt h
conditions by regulating chemical or physical parameters in
order to achieve eith er maximum yield and high quality o f
the pr opagules, ort o kee p t he 1 ow pr oduction cost s by
integration of au tomated facilitiesan d simple lo w-cost
devices [8]. Bioreactors provid e a ra pid and e fficient pl ant
propagation s ystem for m any ag ricultural and  forestry
species. Vari ous types of bioreactors a re suitable for the
production of clusters of buds, meristems or protocorms. For
example, a sim ple glass bubbl e-column bioreactor for t he
proliferation of o rnamental and vegetable c rop s pecies can
results in biomass increase of 3 to 6-fold in 3-4 weeks. A
disposable pre-sterilized pl astic bioreact or (2to 5-litre
volume) can be use d for t he p roliferation o f m eristematic
clusters o f sev eral or namental, veget able and woody pl ant
species [9]. Temporary immersion has also been utilized for
micropropagation, preferring temporary contact between t he
plants and the liquid medium. Temporary immersion used for
micropropagation pr ovides go odef fectson sh oot
proliferation an d m icrocuttings, m icrotuberization, so matic
embryogenesis, q uality o fp lant m aterial, sh oot v igour,
morphologicallyn ormal somatice mbryo fo rmation,
elimination of hype rhydricity and also acclim  atization
performance [7].

The factors such as culture vessel type, liquid m edia,
alternative gelling ag ents, ch eaper ch emicals, n atural lig ht
for culture growt h, electricity consum ption, bi oreactors or
robots have to be taken into consideration for cost reduction
strategies [10 ]. Reliab le power supplies, logistics, political
stability an d t ransportation i ssues are v ery i mportant fo r
commercial micropropagation companies [11].

Concluding Remarks

Commercial micro  propagation is u sed  for
multiplication of elite p lants in ornamentals, fruit crops and
woody speci es, further for i mprovement in productivity of
agricultural an d field cro ps an d for m ultiplying selected
mutants and g enetically engi neered pl ants. Ho wever, high
cost of production has limited the practical application of this
technology. Solving this problem is a priority area for many
R&D programmes [10].

At the present time in Turkey, there are approximately
10 commercial tissue cul  ture laboratories. The m ost
important crop of in vitro lab oratories in Turkey is potato.
The ot her i mportant pl ants are o rnamentals (especi ally p ot
plants), f ruit r ootstocks a nd medicinal pl ants m ainly [ 12]
(Fig. 1). To tal p roduction of co mmercial lab oratories in

Turkey is approximately 4-5 million plants per year. On the
other h and, many u niversities an d agri cultural research
institutes are w orking on plan t b iotechnology esp ecially
tissue culture.

Turkey has very rich e ndemic plants and presents a
good o pportunity for cl onal pr opagation o f many di fferent
kinds of p lantsth rough in vitropr ocedures. The
micropropagation industry in Turkey has knowledge and also
a proper infrastructure. This industry is developing and ready
for new approaches.

(b)

(©)

Figure 1. In vitro micropropagated pl ants. (a) In vitro
Dabhlia, (b) in vitro Myr obolan ( Prunus cerasifera L.), (c)
Spanish lavender (Lavandula stoechas L.) [12].
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