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ABSTRACT

Efforts were made to develop a culture medium for successful in vitro propagation of radish.
The effect of various carbon sources such as sucrose, glucose, maltose and dextrose were
investigated on in vitro shoot regeneration of Rabu (Raphanus sativus L.) Var. Beeralu using
aseptic hypocotyl explants. Numbers of regenerated shoots were evaluated one month after
establishment. Test shows that there were significant effects at p<0.05 level on radish shoots,
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shoot length (4cm) was obtained by 4% dextrose. Regeneration frequency was 100% in 4%
dextrose. The least number of shoots were observed by each and every concentration of glucose
except 4%. Among the four types of carbon sources that were employed in the present study,
dextrose at 4% proved to be better choice for multiple shoot regeneration followed by sucrose,

maltose and glucose from hypocotyl explants of Raphanus sativus L Var. Beeralu Rabu.
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INTRODUCTION

Radish (Raphanus sativus L; Brassicaceae) is an important
vegetable crop that is cultivated throughout Asia (Cho
et al., 2008). Roots and leaves with different shapes and
sizes are edible parts of this crop and it can be used to
medicinal purposes, ornamental as well as culinary
purposes. Radish is used as vegetable or salad in Sri
Lanka (http://www.agridept.gov.lk) as well as other
countries. Radish is one of the vegetables that can
be grown in all agro ecological regions in Sri Lanka
throughout the year if adequate moisture is available
(http:/ /www.agridept.gov.lk). There are three main
Radish varieties recommended for Sri Lankan conditions
as Japan Ball, Beeralu Rabu and Table Radish. Beeralu
Rabu is the recommended variety for low country,
while Japan ball recommended for up country, Sri
Lanka. Sri Lankan radish varieties contain small sizes
of tubers. Therefore those varieties have to obtain
larger tuber to develop the appearance and quality
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of the tuber to achieve the export market by genetic
improvements. Major genetic improvement of radish
has been achieved by conventional plant breeding
methods, such as crossing but these methods are time
and labour consuming. In recent years, advances in plant
genetic engineering have opened a new avenue for crop
improvement and various transgenic plants with novel
agronomic characteristics have been produced (Singh
et al., 2008). The success in plant genetic engineering is
dependent upon several factors, from which an efficient
tissue culture system, with high plant regeneration
potential, is a fundamental option Growth and in
vitro shoot multiplication are affected by many factors
(Anwar ef al., 2005), one of which is the concentration
and type of exogenous carbon sources added to medium
as the energy source, and to maintain the osmotic
potential (Lipavska ef al., 2004). There have been various
opinions on the beneficial effects of various carbon
sources (sucrose, fructose, glucose, dextrose table sugar
etc.) on the growth of plants in vitro (Mohammad and
Mohammad, 2009) Sucrose (2-5%) is the most popular
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carbohydrate used in tissue culture (Bridgen, 1994). In
general most of the tissue culture studies are performed
using sucrose as the sole carbon source due to its efficient
uptake across the plasma membrane. Glucose also has
been reported to have various effects on the in vitro
growth of plants. Cunha and Ferreira (1999) on Linum
usitatissium showed that medium supplemented with
monosaccharide (glucose or fructose) at concentrations
of 4%gave consistently highly embryonic culture with
higher somatic embryo frequencies and higher growth
rate compared with medium supplemented with either
sucrose or maltose (Cunha and Ferreira, 1999). The
use of fructose is considered as an excellent source of
carbohydrate for embryo culture (Mauney ef al., 1961).
Kaufman et al. (1962) and Dickinson (1996) used fructose
as a good source for the culture of stem segments and
pollen. According to these reports various carbon
sources affect in various way for the growth of in vitro
cultured plants. Therefore, the aim of the present study
was to determine the effect of different carbon sources
such as sucrose, glucose, fructose and maltose on in vitro
shoot regeneration from hypocotyl explants of Radish
(Raphanus sativus).

MATERIALS AND METHODS

Plant source

Seeds of Radish were purchased from the Seed and
Planting Material Division, Department of Agriculture,
Sri Lanka.

Aseptic plantlets

Seeds were surface-sterilized by washing tap water,
soapy water, immersing in 70% ethanol for 3 minutes,
three times from distilled water and soaking in a 20%
Clorox for 20 minutes respectively. Sterilized seeds
were then rinsed three times in sterilized distilled water
(Dahanayake et al., 2010).

Culture medium

Hypocotyl explants ( 0.5 cm ) of 15 days old aseptic
plantlets of Radish (Raphanus sativus) var.’Beeralu’
were inoculated on MS medium supplemented with
different carbon sources such as sucrose, glucose,
maltose and maltose at (1-5%) and gelled with 0.8%agar
supplemented with cytokinin BAP (2.5mg/L)and NAA
(0.1 mgL™"). The pH of the medium was adjusted to 5.8-
6.00 before gelling with agar and autoclaved at 121°C
and 1.4kgem™ for 20 minutes.

Culture Conditions
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The growth room conditions maintained for in vitro
cultures were 26+ 2°C of temperature and 60 — 70% of
relative humidity, light intensity was 3000 lux with a
photoperiod of 18 hrs day light and 6 hrs dark. Each
experiment was conducted with 25 replicates per
treatment.

Data collection and analysis

Experiment was arranged according to the Complete
Randomized Design (CRD). Shoot regeneration were
evaluated 30 days after initiation. Number of explants
with shoots in different treatment, number of shoots per
explants and length of shoots in different treatments
were recorded. Statistical analysis was carried out using
the Student Newman-Kuells Means Sepa-ration Test of
SAS program (9.1.3).

RESULTS AND DISCUSSION

The growth, multiplication rate and other physiological
parameters were affected by the type and concentration
of carbon sources used.

Effect of different carbon sources on number of
shoots regenerated per explant

Among the different carbohydrates used, dextrose
performed well followed by sucrose, and maltose in
terms of inducing multiple shoot number. The results
were depicted in (Table 1 and Fig. 1) respectively.
The maximum shoot number (6 shoots/explant) was
recorded at 2% dextrose. The next best concentration
for obtaining maximum number of shoots was at 3%
sucrose (5shoot/explant). It is the recommended dose
of sucrose using in MS medium. Least number of
shoots (0 shoot/explant) was obtained in MS medium
supplemented with 1%, 2% sucrose, 1%, 2%, 3% maltose,
1%, 2%, 3%, 4%, 5% glucose and 4%, 5% dextrose.
High frequency of shoot regeneration was observed at
3%, 4% glucose, 4%, 5% maltose and 3% dextrose, but
maximum number of shoots was obtained at 2% dextrose
only. When consider 4% dextrose 2™ highest number of
shoots (5shoots/explant) and maximum shoot length
was given and regeneration frequency was 100% in 4%
dextrose. That result was revealed 4% dextrose was best
for shoot regeneration and gain maximum shoot length.
Maximum negative effect was given by glucose. Shoots
were not regenerated in most of concentration of glucose
except 4%.

Effect of different carbon sources on length of shoots

Maximum shoot length was obtained by 3% dextrose (4
cm) and 2™ highest shoot length (2 cm) was obtained by 5%
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glucose and 3 highest shoot length (1.5 cm) was gained
by 2% dextrose and 5% maltose. Least length of shoots
was attained by 4% glucose. The growth, multiplication
rate and other physiological parameters were affected by
type and concentration of carbon source used (Kumara
Swamy et al., 2010). In the present study also, growth
of Raphanus sativus is greatly influenced by different
carbon sources supplemented in the media sucrose have
been proved to be better for shoot proliferation than
other carbon sources in micropropagation of several
plant species such as patchouli Pogostemoncablin Berth
(Kumara Swamy et al., 2010), (Anwar et al.,2005), Peach
root (Tauquer ef al., 2007). But in the present study high
frequency, maximum number of shoots was induced
on dextrose supplemented medium. Dextrose was not
much practiced as a carbon sources in micropropagation.
However dextrose was the best in the present study. It
increased number of shoots per explant and also length
of shoots.

As reported by (Sridhar ef al., 2011) fructose was the
best for shoot regeneration and to increase the shoot
length of Solanum nigrum (L.) and as well Ilczuk ef al.
(2013) stated that fructose was the best carbon sources
for micropropagation of Physocarpus opulifolius (L.)
Maxim.). Nevertheless 4% dextrose was the best in the
present study and fructose was not used. As conveyed
by Anwar et al. (2005) sucrose was the best for shoot
regeneration in Cenetella asiatica but 4% dextrose was
the best in the present study.

As said by Preethi ef al. (2011) least number of shoots
was given by glucose in Solanum nigrum (L.) and Stevia
rebaudiana. It was in line with results of the present
study.
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Table 1: Effect of different carbohydrate sources on
multiple shoot regeneration from sterilized
hypocotyl explants of Raphanus sativus
supplemented with 2.0 mgL* BAP and 0.1 mgL™
NAA.

Number of shoots per explant (shoots/explant)

Concentrations| Sucrose | Maltose | Glucose |Dextrose
(%)
1 Oc Oc Ob 1c
2 Oc Oc Ob 6a
3 5a Oc Ob 5b
4 1b 2b la 0d
5 1b 5a Ob 0d
Shoot length (cm)
1 Ob Oc Oc 1c
2 Ob Oc Oc 1.5b
3 la Oc Oc 4a
4 la 0.5b 0.2b 0d
5 la 1.5a Oc 0od
Regeneration frequency (%)

1 0 0 0 68
2 0 0 0 80
3 100 0 0 100
4 100 100 68 0
5 80 100 0 0

Means fallowed by the same lower case letters in each
column are not significantly different at 5% level in
Duncan’s Multiple Range Test

% 3% 4%
c. Dextrose
4
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Fig 1:  Multiple shoot initiation from hypocotyl explants supplemented with a.) Maltose b.) Sucrose c.) Dextrose and d.) Glucose

in 1%-5% concentrations
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CONCLUSION

It can be concluded that among the different carbon
sources used, dextrose performed well followed by
sucrose, maltose and glucose in terms of multiple shoot
induction. Among the dextrose concentrations 4% was
the best for enhance shoot regeneration of Radish.
However, further research is highly required to explore
the effect of different variety of carbon sources on in
vitro plant regeneration of (Raphanus sativus L.) Var.
Beeralu Rabu.
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