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ABSTRACT

The vegetative propagation of the plants in in vitro conditions enables to abbreviate the process of selection, enhance
the genetic stability of plants and improve the production of healthy plants free of viruses. in this paper the results from
the experimental work from the capacity of in vitro morphogenesis and micropropagation of some agricultural species are
presented (capsicum annuum ., lycopersicon esculentum mill., cucumis sativus I., solanum tuberosum 1.), the results were
obtains form different initial explants cultivated in vitro on different hormonal medias, and were done at the laboratory of
biotechnology at the department of plant biotechnology, genetic and selection, goce delcev university — stip, r. of

macedonia.
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INTRODUCTION

The production and maintaining of plant tissue
culture is in mass use today, because with this
procedure in short time and at small space can be
obtained possibly unlimited number of genetically
identical plants. With this method, not only that the
possibility of getting free of viruses plant material
and better genetic stability of the regenerated plants
is real, but it improves the morphological and
biological characteristics of the culture as well [13].

Morphogenesis in  plants is a complex
phenomenon and is being regulated by numerous
factors and in-between relationships of plant organs,
tissues and cells also. The correlation between cells
tissues and organs of a plant plays important role in
the growth and development in in vivo and in in
vitro conditions. The study of such complex system
can be simplified with cell, tissue or organ isolation
and their cultivation in vitro. In such conditions, the
influence of certain factors on the organogenesis
and differentiation of the plant tissue can be traced,
most of which, examined the effect of plant
hormones as an important factor in the plant
morphogenesis. Today, vegetative propagation in
vitro conditions, finds wide application in
horticulture, gardening, orchards, winegrowing and
forestry [2], [5], [7], [14] [16].

MATHERIAL AND METHODS OF WORK

The main objective of this research was to set up
a culture of meristem and nonmeristem explants, to
get to know the properties of the tissues in vitro, and
to see the possibilities for their morphogenesis and
micropropagation.

Isolation of initial explants

As an initial material to work from the meristem
explants, apical buds with size up to 3 mm, and
meristem form the apical buds with size up to 0.5
mm, were used. From the non meristematic explants
were used whole cotyledones or a part from
cotyledons, hypocotyls, nods and internodes. Pepper
anthers were used as initial explants for
androgenesis and obtaining of haploid regenerants.
All initial explants isolated from seeds or from plant
material in vivo (pepper anthers) was previously
subject to sterilization.

Sterilization of plant material

The pepper, cucumber and tomato seeds were
sterilized on several steps. First, the seeds were
rinsing with tap water, and then were left immersed
in distilled water for a few hours. Then, the seeds
are left for 15 seconds in 70% C,HsOH, following
10 minutes in 5% Ca(CIlO),, 10 minutes 1% Isosan-
G, and at the end is rinsed a few times in sterile
water and after that are being put on % MS
(Murashige and Skoog, 1962) mineral solution.

The plant material from which the initial
explants were isolated, like flower buds from which
anthers are isolated for example, were sterilized in
the following manner: rinsing with tap water, than
in distilled water, followed by 15-20 seconds in
70% C,HsOH, Tween 20 enriched, 10-15 minutes in
5% Ca(CIO), enriched with Tween 80, and on the
end rinsing of the explants with sterile water for a
few times. Sterilized this way, the initial explants
were cultivated on MS media in which various
concentrations and combinations of plant hormones
were added.
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Plant growth medium ingredients

Almost all of the plant species were cultivated on
MS mineral solution containing 3% sucrose, 0,7%
agar, 100 mgl1? inositol, 200 mgl" casein
hydrolysate, 0,1 mg1* B1, 1,0 mg1* B6 and 0,5
mg-1™ nicotinic acid. Different phytohormones were
used in a medium such as: IAA (indole-3-acetic
acid), IBA (indole-3-butyric acid), NAA (a-
naphtaleneacetic acid), BAP (6-benzylaminopurine),
BA (N6-benzyladenine), KIN Kkinetin (6-furfuryl
aminopurine), ZEA zeatin (N°®-4 hydroxyl-3-methyl
-trans -2butenyl anunopurine), 2iP (N°-2-isopentyl
adenine) and 2,4 D (2,4-dichlorophenoxy acetic
acid).

The androgenetic potential of the pepper was
examinee on medium developer from Dumas de
Valux, et al., 1981 method for pepper anther culture

[4]

Growth conditions

The seeds were put to germination on basal
media, all of the explants as every next cultivation
on new plant hormone media were cultivated in
climate chamber with controlled conditions and
temperature of 25+2°C, photoperiodic of 16/8
light/dark, 50% relative humidity, and 50 umol'm’
2.5 light intensity.

The growth conditions for examination of
morphogenetic potential in pepper anther culture
and the ability for somatic embryogenesis was also
set up according the Dumas de Valux, et al., 1981
method.

RESULTS AND DISCUSSION

Strumica region is mainly oriented towards
agriculture, so our interest in the Faculty of
Agriculture, Goce Delcev University — Stip, is
mainly oriented to in vitro cultures of vegetable
species. In the conventional production, leading
position have the tomatoes, peppers and cucumbers,
so the emphasis in the research on regenerative
ability in in vitro conditions is given to these leading
crops in the region and in worldwide scale.

Micropropagation  of
annuum L.

In the research of the regenerative potential of
pepper in in vitro culture, from the meristem tissues
apical buds and isolated meriste were used as a
initial explants. From the non meristematic tissues

pepper  Capsicum
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cotyledons and hypocotyls segments were used such
as initial explants for further morphogenesis in
tissue culture. Successful regeneration of pepper
from apical buds were obtained and adapted in non-
sterile conditions (Figure 1). From the nonmeristem
explants the morphogenesis takes place towards
callus formation and very rarely results in formation
of leaf rosettes. Leaf rosettes obtained form
nonmeristematic  tissue  turn  their  further
organogenesis not to form shoots just to proliferate
in the medium without plantlet formation. (Tablel).

Androgenesis of pepper Capsicum annuum L.

The androgenetic potential of the pepper was
also researched and the ability for embryos
induction in pepper anther culture was examined
too. Studies were performed on different media with
different hormonal combinations and concentrations
and to stimulate the androgenetic ability, several
different incubation temperature treatments were
used. From all the tested media and treatments
haploid embryo production is accomplished only
with the method of Dumas de Valux, et al., 1981
(Table 1, Figure 2).

Tests were performed on 21 different genotypes
of pepper and seeds from 4 genotypes were
collected (Kurtovska Kkapija, Golden medal.
Feherozen and Piran), which is the subject of further
cytogenetic and other research on the molecular
level. From regenerants of these four genotypes
were produced several selection lines involved in
the process of selection of peppers [9], [11], [12].

Micropropagation of tomato Lycopersicon
esculentum Mill. and cherry tomato L. esculentum
Mill. var. cerasiforme (Dunal)

As  experimental material for  tomato
micropropagation, apical buds, cotyledons and
hypocotyls were used. The effect of different
concentrations of the cytokinins BAP and KIN, in
combination with different concentrations of the
auxins IAA and IBA in the media was observed.
BAP + IBA combination has proved the most
effective leaf rosettes formation from and apical
buds in comparison to other initial explants showed
the greatest potential for creating plantlets and their
multiplication in in vitro conditions (Table 1, Figure
3). Tomato possesses excellent potential for in vitro
morphogenesis which was explain in many
experiments [3], [10].

Table 1.
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Revision of some vegetable species micropropagated in in vitro conditions.

Species Explant Medium+Growth Regulators mg'1” Results
Capsicum MS + 5.0 BAP + 0.5 NAA callus
annuum L. apical buds MS + 10.0 BAP + 0.5 IAA shoots
MS +1.0ZEA
anthers CP + 0,01 KIN + 0,01 2,4D embryos
R; +0,01 KIN
MS + 10.0 BAP + 0.5 NAA
hypocotyls MS + 30.0 BAP + 1.0 IAA callus
1/3 cotyledons MS + 5.0 ZEA
MS + 2.5 2iP
Lycopersicon MS + 4.5 BAP + 0.3 IBA
esculentum Mill. apical buds MS + 6.0 BAP + 0.4 IBAA shoots
MS + 4.5 KIN + 0.3 1AA
hypocotyls MS + 1.5 BAP + 0.1 IBA
1/3 cotyledons MS + 3.0 KIN + 0.1 IAA callus
MS + 6.0 BAP + 0.4 IBA
Lycopersicon MS + 2.0 2iP + 0.5 IAA
esculentum Mill. var. | apical buds MS + 0.5 KIN + 1.0 IAA shoots
cerasiforme (Dunal) MS+2.0BAP+2524D
MS + 2.5 BAP + 1.5 NAA
MS + 2.0 2iP + 0.5 IAA
hypocotyls MS+20BAP+2524D shoots
MS + 2.5 BAP + 1.5 NAA
1/3 cotyledons MS + 2.0 2iP + 0.5 IAA
MS + 0.5 KIN + 1.0 IAA callus
MS +2.0BAP +252,4D
MS + 2.5 BAP + 1.5 NAA
Cucumis apical buds MS + 11.0 KIN + 3.5 IBA shoots
sativus L. hypocotyls MS + 2.0 KIN callus
1/3 cotyledons MS + 6.5 BA+10.02,4D callus
Solanum tuberosum sprouts MS + 0.5 BAP + 1.0 NAA
L MS + 2.0 BAP shoots
MS + 4.0 KIN

Micropropagation of cucumber Cucumis
sativus L.

Apical buds, cotyledons and hypocotyls
segments were used as initial explants for
micropropagation of cucumber in in vitro
conditions. As with other species, also and with
the cucumbers, predictably maristematic tissues
had greater potential for creating shoots in
culture from the nonmeristematic tissues (Fig.
4). More hormonal combinations in MS
medium were examined and the ones on which
greatest effect was observed and those
combinations are shown in the Table 1.

Micropropagation of potato Solanum
tuberosum L.

The experiment was conducted with potato
cultivars Agria and Andrea. Healthy tubers
were were treated with 2 ppm GA; for rapid
sprouting. One week old sprouts were used as
initial explant.  The sprouts were surface
sterilized by dipping in 70% C,HsOH for 2
minutes, than in 0.1 HgCl, solution for 5
minutes and afterword were washed several
times with autoclaved distilled water [1], [8]
[15], [6]. These explants were cultured in MS
solid medium (pH 5.8) in test tubes. The results
are sown at Table 1, Figure 3.

CONCLUSION

The application of in vitro techniques for
mass micropropagation of plants have great
success with the ornamental, fruit, forest,
horticultural and medical species. In in vitro
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conditions full recovery of more than 300 plant
species is achieved, and the method has a
special significance in the research of several
fields as plant physiology, biochemistry,
biotechnology, = molecular  biology  and
others. Today, without the use of in vitro

Figure 1. Shoot culture of pepper Capsicum
annuum L.

Figure 2. Development of somatic embryo
occurred on the pepper anther.

Figure 3. Shoot culture of tomato Lycopersicon
esculentum Mill.
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methodology, many sophisticated and complex
processes at the molecular level can not be
imagined and implemented, which challenge
the XXI century.

Figure 4. Shoot culture of cucumber Cucumis
sativus L.

Figure 5. Micropropagation of potato Solanum
tuberosum L.
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