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UNG BEAN and tomato were in vitro selected on media containing

0, 25, 50, 100 and 150 mM NaCl for possible improving resistance
to salinity. Moreover, for choice of better conditions of growth,
cotyledons of mung bean were cultured on two different media (choosing
hormone supplemented media, CB and hormone free media, MS) whereas
cotyledons and shoot apices of tomato were cultured on MS media. The
results reveal that NaCl decreased tissue viability, callus initiation, callus
proliferation, shoot regeneration capacity, number and height of shoots
per explant as well as root regeneration of both species. The magnitude of
decrease was most pronounced with higher concentrations, the decreass
was lesser in mung bean cultured on CB media than on MS media and in
tomato cultured from shoot apices than from cotyledons. Moreover, in
green house, NaCl inhibited shoot height and root length as well as fresh
and dry weights of shoots and roots of both species grown in pots either i
vitro selected plants under the different experimental conditions (tynes ot
media and explants) or the original intact plants. The effect of NaC} wes
being lesser on parameters of in vitro than those of intact plants that nght
print to an overcome, to some extent, of these selected plantlets 1o Naili.
These findings, therefore, could suggest that some resistance to ™l
were developed in i vitro selected plants. These observations were mars
abvious for mung bean selected on CB media and tomato seiected from
shooi apices conchiding that these conditions are better for n vifro
sclection for salinity resistant mung bean and tomato, respectively.

As known, salts affect crop vield and plant development. Future expansion of
agriculture must consider the cultivation of saline soils together or the use of water
of high salinity content for irrigation. So, the need for salt tolerant crops increased as
the growing world population seeks to feed itself. Among the various salts
contributing to the general salinity of the soil, NaCl is the most limiting component
directly related to the decrease in crop yield. However, tissue and cell culture
techniques have been recognized as potentially valuable tools in crop improvement
program {Carlson, 1975). In vitro selection schemes for the isolation of salt tolerant
cell lines have been successful in various crop species (Beloualy & Bouharmont,
1992). In virro culture, besides its use as a tool for obtaining sait tolerant plants, may
offer potential for quick evaluation of germplasm against salt stress (Cano et al.,
1998).

Mung bean (Vigna radiata L.), a newly introduced summer crop in Egypt, is a short
duration crop with relatively low fertilizer requirements (Abd El-Lateef er af.,1998) .
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Tomato (Lycopersicon esculentum), an economic vegetable plant, is a good dicotyle-
donous plant model for sait tolerance (Tal, 1984). Gulati & Jaiwal (1996} found that
calli derived from species of Vigna grew better under NaCl stress than those from
cultivated species. In confirmation, Kumar & Sharma (1989) reported that 300 mM
NaCl proved to be completely inhibitory to growth of the calli of Vigna radiata. On
incubation for 25 days, cels which could tolerate this concentration grew to form cell
clones and the selected callus was capable to grow on medium containing NaCl at
the inhibitory concentration. The tolerant callus lines of Cymbogon martinii which
obtained by exposing to increasing concentration of NaCl (0-300 mM) grew better
than the wild-type lines in all concentrations of NaCl tested. The selected lines
retained their salt tolerance after 3-4 subcultures on salt-free medium indicating the
stability of induced salt tolerance. Therefore, because of the seriousness of salinity
problem especially NaCl, the present work was focused on increasing resistance to
salinity of two economic crop plants: mung bean as a leguminous crop and tomato
as an economic vegetable, through the in vitro selection technigues. In addition, the
work was aimed also to choose the better media and better explant for selection of
mung bean and tomato, respectively,

Material and Methods

Plant Muterial and Growth Conditions

Pure strain of mung bean (Vigna radiara 1.. Wilczeck Var. Kawmy-1) and
tomato {Lycopersicon esculentum Var. Super Strain B), respectively supplied from
~National Research Center, Cairo and from Agriculture Research Center, Ministry of
Apriculture, Cairo, Egypt, were used in both tissue culture and intact plani studies.
For choice of better conditions of growth, two different media were used for in vitro
selection of mung bean using cotyledon explants; MS media and CB media
{according to Murashig & Skoog, 1962 and Gulati & Jaiwal, 1990, respectively)
while two different explants were used for in vitro selection of tomato: cotyledons
culture and shoot apices according to Ier er ¢/ (1993) and Cano et al. (1998),
respectively.

In vitro selection of NaCl resistant mung bean

Mung bean seeds were rinsed in 70% ethyl alcohol for } min, sterilized by 0.1%
mercuric chloride solution for 5 min, washed by sterile distilled water several times
and rinsed in sterile distilled water for 4 hr. The seeds were germinated in dark at
25x2 ° with 60% humidity on hormone free media, MS basal media (MS salts+B5
vitamins) containing 3% sucrose and 0.8% apar in 70x115 mm glass jars, each jar
receives 50 mt media. All media were adjusted to pH 5.8 before autoclaving.
Cotyledons of 2 days old germinated seeds were excised under aseptic conditions
and cultured on hormone supplemented media (CB media ie, MS salts+B5
vitamins, 3% sucrose, 0.8% agar and 10° M benzyl adenine) or on hormone free
media (MS basic media containing 3% sucrose, 0.8% agar with no hormone added).
Each cotyledon was positioned with the proximal surface and embedded in the
media. NaCl was simuhaneously added to media to give a final concentrations of §,
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25, 50, 100 and 150 mM. The media were adjusted to pH 5.8 before autocleving and
the cultures were incubated at 2542 ° for 4 weeks in 16 hr photoperiod (80 pmol m?s™).
Ten replicates were used for each NaCl concentration and seven cotvledons were
cultured per jar {50 jars and 350 cotyledons, for each type of media). After 28 days
of incubation, tissue culture parameters (tissue viability, callus initiation, callus
proliferation, shoot regeneration, shoot number, and shoot height) were recarded.

In vitro selection of NaCl resistant tomato

Tomato seeds were surface sterilized by 25% (v/v) comunercial Clorox solution
for 25 min and rinsed in sterile distilled water. The seeds were germinated on basal
media (MS salts +BS vitamins) containing 3% sucrose and 0.8% agar in 70x115 mm
glass jars, each jar receives 50 ml media. The jars were kept in the dark at 25+2°
with 60% humidity for 3 days then transferred to light (16 hr photoperiod, 76 pE m™ ).
Two types of explants were used in tomato (cotyledons of 7 days old and shoot
apices of 15 days old seedlings). Cotyledons were cultured on MS solid media (pH 5.8 )
containing 30 g I'' sucrose, 8 g I agar, 2.63 mg I'' IAA, 4 mg I" kinetin. Each
cotyledon was positioned with its adaxial surface facing upward. Ten 15x90 mm
petri dishes were used for each concentration of NaCl (0, 25, 50, 100 and 150 mM) and
eight cotyledons were cultured per a plate (50 plates and 400 cotyledons, in total }.
Shoot apices 1 cm in length were cultured upright into in 70x115 mm glass jars,
each jar receives 50 ml MS basal media containing 30 g ! sucrose, 8 g I'! agar, }
mg 1" indole butyric acid. The media were adjusted to pH 5.8 before auloclaving.
The cultures were maintained in a growth cabinet at 25%2 ® with 16 hr/day and 860
{E m?s”. Tissue culture parameters were monitored after 32 days from incubation,

Root formation

Well developed mung bean shoots of control and NaCl-treated cultures ob:ained
from CB media were transferred to rooting media (MS basal media supplemented
with 5x10° M TAA) containing the corresponding concentration of NaCl In the
same time, plantlets selected on MS media were transferred to an elongation MS
basal media supplemented also with the corresponding concentration of NaCl for
more elongation. For tomato, well developed shoots of control and NaCl-treated
cultures regenerated from cotyledons were transferred to solid-hormone free media
(MS basal media), Fifty jars were used (ten replicates for each concentration
containing seven shoots per jar). Plantlets regenerated from shool apices were
transferred to MS basal media containing also the same corresponding NaCl
concentration for more elongation. Cultures of both species were kept in a growth
cabinet as previously mentioned. Root regeneration and root length were recorded
after 30 days of incubation.

Plant acclimatization

Acclimatization is a very important step towards the production of normal and
mature regenerated plants. The plantlets obtained by in vitro selection of mung bean
(regenerated on the two types of media) and tomato (regenerated from the two types
of explants) were washed under running tap water. The bags were removed after one
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week. The regenerated plantlets were placed in aquarium condition using Hoagland
nutrient solution (Hoagland & Amon, 1950) containing macronutrients (potassium
nitrate 6 mM, calcium nitrate 4 mM, ammonium phosphate 1 mM, magnesium
sulphate 2 mM), and micronutrients (boric acid 25 pM, manganese sulfate 20 pM,
copper sulfate 0.4 uM, zinc sulfate 0.7 uM, ammonivm molybdate 0.2 pM). The
plantlets were kept in Hoagland solution till they formed a good rooting system (7
days) before being transplanted in peat-moss pots. After that, plantiets were cultured
in plastic pots (25 cm in diameter) containing a mixture of peat-moss and sand (2/1
viv), covered with transparent polyethylene bags, to keep constant high humidity
(90%) and irngated with Hoagland solution.

Green House Studies

The adapted plants after being urigated with Hoagland solution for a week,
Hoagland solution supplemented with the corresponding levels of NaCl was then
used. For intact plant studies, original seeds mung bean and tomato were surface
sterilized, thoroughly washed several times and then maintained in distilled water
for 4 hr (for mung bean only}. Seeds were allowed to germinate in sandy soil in
plastic pots (30 ¢m diameter), each pot contained 5 Kg pre-washed soil. Soil was
washed with HCI for removal of salts then washed thoroughly with distilled water
several times. The pots were kept under controlled conditions at 32+1° with a 14-h
photoperiod (580 WE m™ s™') and 75% relative humidity. Distilled water (50 ml) was
applied daiiy to each pot for the first three days. Thereafter, the pots were irrigated
with Hoagland solution daily. When the seeds were in the two-true leaves stage (7
days for mung bean and 21 days for tomato), the seedlings were thinned to 5 plants
per pot. The intact seedlings as well as plantlets obtained from in virro selection
were irrigated with half-strength Hoagland solution cemtaining 0, 25, 50, 100 and
150 mM NaCl The in vitro selected and intact plants were flushed with an excess of
the appropriatz solution every two days for three wecks, while half-strength
Hoagland solution was used to restore the seil to field capacity. After 21 days from
NaC} treatments, ali plants were harvested one time, separated into shoots and roots
and taken for measurements of growth parameters.

All data of tissue culture parameters and growth parameters were statistically
analyzed using the least significant differences (1.SD) method (Snedecor & Cochran,
1980).

Results

Changes in tissue culture parameters

As shown in Figure 1, tissue viability appeared alike in untreated mung bean
explants either cultured on CB media or on MS media. The same was also shown for
tomato cultured from cotyledons or shoot apices. However, CB media resulted in
higher magnitudes of callus initiation and callus proliferation of mung bean than did
MS media. In the same pattern, greater was the callus injtiation and callus proliferation
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Tig. 1. Effect of NaCl on tissue viability, callus initiation and callus proliferation of
In vitro cultured mung bean (A) and tomato (B). Two media were used for
mung bean; CB (e) and MS media (o) and twoe explants for tomato;
cotyledons (A) and shoot apices (A). Data are means of two experiments.
Vertical bars represent LSD values at 5% level.
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that formed as cotyledons of tomato were used rather than shoot apices. Nevertheless,
increasing NaCl concentrations resulted in gradually and progressively decreases in
tissue viability, callus initiation and callus proliferation of mung bean selected on
CB media and MS media and also of tomato selected from cotyledons or shoot
apices. The higher the NaCl concentration used, the greater was the magnitude of
decrease in these parameters. However, the decreased values in these parameters in
mung bean were greater as MS media was used relative to CB media, Simiiarly,
tissue viability, callus initiation and callus proliferation of tomatc were more
affected by NaCl when shoot apices were used for selection relative to cotyledons.

In Figure 2, shoot regeneration and shoot number of mung bean were more
expressed on CB media than on MS media. This response was reversed regarding
shoot height. On the other hand, cotyledons of tomato resulted in greater shoot
regeneration and taller shoots than did shoot apices. The latter explants, on the
contrary, gave great numbers of shoots than that given by cotyledons. However,
salinity induzed significant decreases in shoot regeneration, shoot height and shoot
number of both mung bean and tomato under the different conditions. The
magnitude of decrease augmented with increasing NaCl concentration. The trends of
decrease in shoot regeneration and shoot height appeared alike for both media in
mung bean and aiso for both explants in tomato. On the other hand, shoot number
appeared to be unchanged by salinity either in mung bean selected on MS media or
in tomato selected from shoot apices. In spite of the great reduction in shoot number
of mung bean selected on CB media or of tomato selected from cotyledons, the
values still remained higher than the respective condition of either species.

On the other hand, root regeneration and root length of both species were not
greatly differed as the media changed for mung bean or as explants changed for
tomato (Fig. 3). Root regeneration and root length were, however, significantly
decreased by NaCl. The higher concentration of NaCl induced the greatest decrease
in root regeneration and the shortest roots.

Growth parameters of in vitro-selected and intact plants

Figure 4 shows shoot height and root length of the regenerated mung bean and
tomato planilets selected from in vitro selection under the different conditions.
Untreated mung bean plants regenerated on MS media have shoots and roots slightly
taller than those regenerated on CB media. Similarly, cotyledons of temalto resulted
in slight taller shoots and roots than those regenerated from shoot apices. Treatments
of regenerated mung bean and tomato with concentrations of NaCl higher than 25
mM and 50 mM, respectively caused significant decreases in shoot height and root
length as compared with the respective conirol. However, the trends of responses of
shoot height and root length in mung bean obtained from the two media and also
tomato obtained from the two explants to salinity appeared alike.
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Fig. 2. Effect of NaCl on shoot regeneration, shoot height and shoot number of in vitre
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In the same manner, NaCl resulted in significant reductions in fresh weights of
shoots and roots of in vitro-selected mung bean on CB or MS media from 50 mM
onward and of in vitro-selected tomato from cotyledons or shoot apices from 100
mM NaCl onward (Fig. 5). The magnitude of reduction increased with increasing
NaCl concentrations as compared with the respective control. However, fresh weight
of mung bean plants cultured on MS media was being more affected by NaCl than
plants cultured on CB media at all used NaCl concentrations. Similarly, fresh weight
of shoots and roots of in vitro-selected tomato regenerated from shoot apices rather
than cotyledons was being more reduced by NaCl.
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Fig. 5. Effect of NaCl on fresh weight in shoots and roots of in vitre selected mung bean
(A} and tomato {B). Mung bean plantlets were selected on CB () and MS media
(o) while tomato were selected from cotyledons (A) and shoot apices (A). Data
are means of two experiments. Vertical bars represent LSD values at 3% level.
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As Figure 6 shows, dry weight of shoots and roots of the in vitro-selected mung
bean on CB or MS media and in vitro-selected tomato from cotyledons or shoot
apices were significantly decreased by higher NaCl concentrations (100 and 150
mM). The behaviour of dry weight response seemed alike for mung bean plants
selected on the two different media and also for tomato selected from both explants.
Anyway, dry weight of shoots and roots appeared higher in mung bean selected on
CB media and in tomato selected from cotyledons.

Growth parameters (shoot height and root length as well as fresh and dry weights
of shoots and roots) of intact mung bean and tomato are shown in Figure 7. it clear
from the figure that these parameters of growth in mung bear and tomato were
significantly decreased by NaCl. Shoot height of both species particularly mung
bean was progressively decreased with increasing NaCl concentrations. Similar
decreases but to a lesser extent were observed in root length. On the other hand,
there was a gradual and progressive decrease in fresh and dry weights of shoots of
both species as NaCl increased while a steady, if any, change in both parameters in
roots was detected.

Percentage of changes in growth parameters of intact plants and in vitro-selection
of two species under 150 mM NaCl medium

Inspection of Table 1 shows that the percentages of reduction in mung bean
shoot height selected from in vitro on CB or MS media with the presence of 150
mM NaCl were respectively 42% and 47% relative to 58% in intact plants. In
tomato, the percentages of shoot reduction of plants regenerated from cotviedons or
shoot apices were respectively 44% and 35% against 41% in intact plants. On the
countrary, roots of in vitro selected plants appeared shorter than that of intact plants.
However. the decreases in root length of selected mung bean on both media or
tomato on both explants vwere respectively 41% and 47% or 36% and 29% against
38% or 34% in the respective intact plants. Moreover, the table clearly indicates that
shoot fresh weight of mung bean selected on CB or MS media in presence of 150
mM NaCl was decreased by 55% or 63%, respectively against 72% in intact plants.
In tomato, shoot fresh weight of plants selected from cotyledons and shoot apices
was decreased by 52% and 45%, respectively against 59% in intact plants.
Regarding roots, the percentages of decrease were 41% and 47% in mung bean
relative to 55% in intact plants and 34% and 22% in tomato opposite to 42% in
mtact plants. These observations support the greater reductions in growth of intact
plants rather than in /n vitro selected plants as NaCl was applied. In support, 150
mM NaCl reduced shoot dry weight of in vitro selected mung bean by 42% and 45%
for both media versus 59% in intact plants. Also, NaCl reduced shoot dry weight of
in vitro selected tomato by 33% and 26% for both explants against 51% in intact
plants. The same was also shown in roots. The reduced dry weights by NaCl
decreases in root dry weight were 37% and 43% against 58% in mung bean and 30%
and 25% against 43% in tomato.
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Fig. 6. Effect of NaCl on dry weight in shoots and roots of in vitro selected mung

bean {A) and tomato (B). Mung bean plantlets were selected on CB () and
MS media (o) while tomato were selected from cotyledons (A) and shoot
apices {A). Data are means of two experiments. Vertical bars represent LSD
values at 5% level.
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Discussion

Growth was used to characterize the overall tolerance of plants to salinity. The
present results revealed that NaCl treatments decreased the survival explants in
mung bean and tomato. CB media had the capability to produce callus mung bean
than MS media. Also, cotyledons of tomato expressed higher tissue viability than
shoot apices. Callus initiation and callus proliferation of both species were decreased
due to salinity treatment. In the mean time, shoot regeneration was greatly decreased
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in mung bean on both tested media by 50 mM NaCl onward and in tomato from
cotyledons or shoot apices by 100 mM NaCl onward. In this respect, Gulat & Jaiwal
(1993) reported that tissue viability was decreased with increasing NaC] concentrations
and only 33.3 % of the explant survived at 200 mM NaCl. Similarly, Gulati & Jaiwal
(1993) reported that the amount of callus produced at the proximal end of explants
of mung bean decreased by increasing the NaCl above 25 mM. Also, Mercado et al.
(2000) found that at higher NaCl levels, the explants of two tomato cultivars were
necrotic and died after few weeks of culture. In support, Gulati & Jaiwal (19935)
reported that the growth of non-selected and selected cells of mung bean was
declined sharply at 100 mM NaCl and decreased further with increase in NaCl
concentration.

TABLE 1. The percentage of changes, relative to the respective control, in shoot height
and root length as well as in fresh and dry weights of sheots and roots of
either intact or in vitro selected mung bean and tomato as a consequence of
treatment with 150 mM NaCl. Two media were used for in vitro selection of
mung bean using cotyledon explants (hormone supplemented media, CB and
hormone free media, MS) while two explants were used for {n vitro selection
of tomato (cotyledons and shoot aplces).

Mung bean Tomato
Intact In vitro Intact In vitro
CB MS Cotyledons Shoot apices
Shoot height -58 -42 47 -41 44 -35
Root length <38 41 47 -34 =36 -29
Shoot fresh weight =72 -55 -63 =59 -52 43
Root fresh weight -55 41 47 -42 -34 -22
Shoot dry weight -59 -42 -45 -51 =33 -26
Root dry weight -58 =37 -43 -43 =30 -25

In addition, Cano ef @l. (1996) reported that the callus fresh weights of two
tomato cultivars were reduced by salinity. Yusuf ef al. (1994) also found that callus
differentiation was inhibited progressively as salinity increased. Barakat & Ahdel-
Latif (1995) found that the relative growth of callus was significantly influenced by
NaCl concentrations. Moreover, Barakat & Abdel-Latif (1996) reported that the
growth of callus on medium containing 12 g/l NaCl became necrotic after five
subcultures and afier placing it on repeneration media without producing a shoot
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regeneration. Sabbah & Tal (1995) reported that addition of NaCl to the media
reduced growth of callus in three genotypes of Solanum (Solanum uberosum) and
the wild species Solanum kurzignum.

Decline of the callus growth due to NaCl stress is described as a usual phenol-
menon in rice and other plant tissues subjected to stress (Basu et a/,, 1997). They
suggested that this retardation of growth may be due to the fact that certain amount
of the total energy available for tissne metabelism is channeled to resist the stress.
They further indicated that the regeneration was low in 83 mM NaCl but a
concentration of 128 mM was inhibitory to regeneration. In addition, Gulati &
Jaiwal (1993) reported that at 150 mM NaCl, out of 90% explants that survived only
16.6% regenerated an average of 2 shoots per culture and NaCl beyond 150 mM
caused complete inhibition of shoot organogenesis. Li &Heszky (1986) reported that
the ability for redifferentiation of the salt selected callus lines of rice was strongly
inhibited by the presence of NaCl in the regeneration medium. In confirmation, the
high regeneration potential of rice (59.6%) on salt free medium decreased rapidly
with increasing concentration of salt in the regeneration medium, roots developed
very well in salt free condition, less in 0.5 and poorly in 0.75% NaCl (Binh er al,,
1992). These observations are in accordance with the results depicted herein, In fact,
Shoots regeneration capacity in terms of explants forming shoots of both species
decreased with increasing NaCl concentration. Consequently, the regenerated shoots
on NaCl medium were stunted with small leathery and light-green leaves. Moreover,
NaCl not only affected the amounts of callus produced at the proximal end of
explants, but also delayed the differentiation of shoots by 7-10 days.

In addition, Mercado ef al. (2000} found that the presence 86 mM of NaCl in the
regeneration media strongly inhibited shoot regeneration and the number of
regenerated shoots per explant in two tomato cultivars. The results reported herein,
moreover, emphasized the influence of NaCl on roots regeneration of both species.
Root regeneration of NaCl treated plants was significantly decreased by higher
concentrations (100 mM and 150 mM). Root regeneration was more expressed in
mung bean selected on CB media and in tomato selected from shoot apices.
However, root length of both species was decreased by increasing salt concentration.
In this connection, Cano et al. (1998) found that rooting of Lycopersicon esculentum
was reduced by salinity thus only about 35% of species developed roots at 70 mM
NaCl.

Regarding green house study, NaCl also induced reductions in shoot height and
root length of mung bean and tomato of the in vitro selected plantlets. The
magnitude of reduction was being most pronounced in respone to higher levels of
NaCl (100 mM and 150 mM). Supporting these findings, Misra et al. (1996) found
that, shoot and root length and fresh mass of mung bean decreased with salinity (0,
0.5, 1, 2 and 3%). Similar results were also found in mung bean (Hafeez et a/., 1988)
& Brassica (He & Cramer, 1996). As a whole, the reduction of shoot height of in
vitro-selected mung bean and tomato by NaCl appeared lower than that of intact non
selected plants.
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Also, NaCl particularly with the higher levels significantly reduced fresh and dry
weights of shoot and root in vitro-selected plant of both species. In accordance with
these results, Younis et a/. (2003) found that shoot height, root length and dry
weight of Vigna sinensis and Zea mays were mostly suppressed by salinization using
artificial seawater mixture. In addition, Imamul-Huq & Larher {1983) noted that
Phaseolus aureus showed decreases in fresh and dry weights in their shoots and
roots in the presence of NaCl. Ashraf & Rasul (1988) reported that increasing salt
concentration significantly reduced lengths, fresh and dry weights of shoots and
roots of two cultivars of mung bean. Gill (1990} reported that increasing salinity
levels decreased the fresh weight:dry weight ratio of Vigna radiata. He attributed
the deleterious effect of salinity on shoot height, root length and fresh and dry
weight to increasing the osmotic pressure. Also Abd El-Samad (2002) found that
there is significant drop in fresh and dry matter of shoots and roots of tomato with
increasing salinity. Sudhakar et a/ (1990} found that dry weight of Vigna radiata
shoots and roots was decreased by NaCl and Na,SO,. On the other hand, fresh
weight of Chenopodium quinoa was reduced by salinity in both embryonic axes
and cotyledons (Prado et a/., 2000).

The present results clearly indicate that the magnitude of decrease in fresh and
dry weight contents as well as shoot height and root length of intact plants of both
species by NaCl were greater than those of in vitro selected plants. These results
could indicate a delay or a retraction in the effects of NaCl on growth of mung bean
and tomato following in vitro selection. The delay of NaCl effect following in vitre
selection mighi point o an overcome, to some extent, of these selected plantlets to
the effect of NaCl. These findings, therefore, might iead to a suggestion that socme
resistance to NaCl were developed in in vitro selected plants. These observations
were obvious for mung bean regenerated on CB media and tomato regenerated from
shoot apices. Consequently, it could be concluded that CB is better than MS media
and also shoot apices explants are better for in vitro selection of mung bean and
tomato, respectively.
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