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ABSTRACT  

A protocol for the production of somatic embryos from the seed derived calli of cucumber (Cucumis 

sativus. L) was described. The leaf explants were excised from in vitro plantlets cultured on Murashige and Skoog 

(MS) medium supplemented with 2, 4-dichloro phenoxy acetic acid (2, 4-D 0.5 mg/L).After one week the initiated 

cell debris was transferred on MS medium fortified with 2, 4-D (0.75mg/l). The sub cultured cell debris gave rise to 

luxuriantly growing calli after two weeks .These calli were sub cultured on MS medium supplemented with various 

concentrations of 2,4-D (1.0-2.0 mg/l) alone and with Thidiazuron (TDZ 0.25-1.0 mg/l) for shoot initiation. The 

efficient somatic embryogenesis was observed on full strength MS medium supplemented with 2, 4-D (1.0 mg/l) 

along with TDZ (0.25mg/l) in three weeks of time. 
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Embryoids. 

 

 

 INTRODUCTION 

Vegetables are good sources of carbohydrates, fat, 

protein and mineral salts .Many human nutritional 

deficiencies and diseases commonly encountered in 

the developing countries are preventable by an 

intelligent and fuller utilization of vegetables. The 

improvement of vegetable crops through 

conventional breeding techniques has several 

limitations (T. Dennis Thomas et al., 2004) some of 

the genetic potential is not available due to sexual 

incompatibility barriers appearing in intergenic and 

interspecific levels as observed in several crops 

(Deakin et al., 1971; Niemiro Wicz-Szczytt and 

kubicci, 1979; Olmsted, 1989). In vitro technology 

especially plant tissue culture offers many 

unconventional techniques for crop improvement .It 

can be employed as an alternative means for genetic 

upgrading, and its applications largely depends on the 

reliable plant regeneration system. A good 

regenerating system may be suited for transformation 

where the production of transformants by direct 

organogenesis is desired. In the cucurbitaceae 

members tissues could regenerate both via 

caulogenesis and somatic embryogenesis (Jelsaka et 

al., 1986; Tiabei et. al., 1991, Gray et  al., 1993; 

Nakagawa et. al., 2001). Cucumis sativus commonly 

known as cucumber belongs to family cucurbitaceae 

and is cultivated for its edible fruits which also have 

high medicinal values. The plant is trailing and 

climbing herb with stout stems and hairy leaves. The 

present study was carried out to obtain somatic 

embryos from the leaf derived calli of Cucumis 

sativus. 

 

MATERIALS AND METHODS 

The seeds of Cucumber (Cucumis sativus (L.), were 

obtained from Agriculture Research Institution 

Warangal (A.P) India. These seeds were washed in 

running tap water for three minutes and then washed 

repeatedly in double distilled water. Now under 

aseptic conditions the seeds were surface sterilized 

with 70% ethanol for one minute followed by a 

twenty minute treatment with 2% sodium 

hypochloride and washed with sterilized triple 

distilled water five times followed by 0.1% Mercuric 

chloride (HgCl2) for five minutes and rinsed five 

times in sterile distilled water. The sterilized seeds 

were then placed on MS basal medium (Murashige 

and Skoog 1962) solidified with 0.8% bacto agar for 
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germination in 250 ml culture bottles,20 seeds were 

cultured per bottle containing 30 ml of medium. This 

was incubated in dark at 26
o
C till it germinated and 

then transferred to cool-white-fluorescent light room 

and incubated at 24+2
o
C and allowed to grow. The 

plant after reaching a height of 6 centimeters was 

taken in an aseptic condition and leaves were excised 

using a sterile scalpel and cut into 6-8 mm sections. 

 

All media were fortified with 30 g/L sucrose, gelled 

with 0.8% agar and the pH was adjusted to 5.7 after 

adding the growth regulators .  The media was 

sterilized under 15 psi pressure and 121̊ C 

temperature for 15 minutes.  All the cultures were 

grown at 25 ±2̊ C under 16 hours photoperiod 

supplied by luminal T5 28 W fluorescent tubes 

 

The seedling excised (Leaf) explants (Fig–I a) were 

then placed on MS medium containing 3% w/v 

sucrose with various concentrations of 2,4-D 

(0.75mg/l) for callus  induction, subsequently 

somatic embryogenesis was achieved after two weeks 

old calli were cultured on MS medium supplemented 

with 2, 4 D (1.0-2.0 mg/L) alone are in combination 

with small quantities of Thidiazuron (0.25-1.0 mg/l) 

 

The inoculated calli buds got transformed into 

globular embryoids within eight days which on 

further incubation turned in to heart shaped 

embryoids in ten days which after fifteen days of 

further incubation developed in to torpedo shaped 

embryoids which finally gave rise to proliferating 

shoot buds within ten days of time. 

 

RESULTS 

The excised in vitro leaf explants cultured on MS 

medium supplemented with 2, 4-D (0.5 mg/L) 

induced callus initiation.  However, this did not lead 

to somatic embryogenesis and showed depletion in 

cell multiplication after 2 weeks of time.  However a 

part of this callus was transferred onto MS medium 

enriched with 2, 4-D (0.75 mg/l) for callus 

multiplication and this was used as explants for 

further experimentation. 

 

A range of 2, 4-D concentrations (1.0 – 2.0 mg/l) 

along with TDZ (0.25 – 1.0 mg/l) were tested for 

embryoid initiation from the 2-week old calli taken as 

explants.  Medium containing 1.0 mg/l, 2,4-D (Table 

1) showed complete somatic embryogenesis along 

with TDZ (0.25 mg/L) phenomenon with all four 

distinctive developmental stages as shown in (figures 

b-d) and also observed  for shoot development at the 

different concentration of auxins such as 

TDZ/IBA/Kn (0.5-1.0mg/L) and root development at 

the combination of TDZ (1.0mg/L)+IBA (0.5-

1.0mg/L) (Table 2). 

 

DISCUSSION 

Cottony mass like Callus is initiated directly from 

seed explants of Cucumis sativus, even then there are  

very few reports of callus derivation and somatic 

embryogenesis directly from seed explants the time 

duration and process seems to be much different and 

less consistent (Ahmed M. Hassanein 2003) Most of 

the reports are on cotyledonary cultures in cucurbits 

,which describes indirect plant regeneration from the 

cotyledons developed from seed explants (Dennis 

Thomas 2004, Nakagawa et.al., 2001 Ugandhar et 

al., 2011) and somatic embryogenesis from leaf 

derived calli (Faisal et.al., 2011, Muhamad Usmaan 

et al., 2011, Mashayeki et.al., 2008). The calli 

derived from Cucumis sativus remained whitish or 

pale yellowish in color throughout the 

experimentation which turned greenish on shoot bud 

initiation. 

 

The type of auxin or auxin in combination with 

cytokinin used in the medium can greatly influence 

somatic embryo frequency. The requirement of 

cytokinin in addition to auxin was observed to 

Sapindus trifoliatus (Desai et al. 1986), Terminelia 

arjuna (Kumari et al. 1998) as it was observed in the 

present studies. Somatic embryo genesis was induced 

on medium containing NAA alone in Solanum 

melogena (Matsuoka and Hinata, 1979; Gladdie et al. 

1983 Sharma and Rajam, 1995).  

 

Table 1: Effect of different concentrations of 2, 4-

D alone (or) in combination with TDZ on somatic 

embryogenesis development of Cucumis sativus 

from leaf derived calli within 45 days 

 

Hormo

ne 

conc 

(mg/L) 

% of 

Globul

ar 

embry

oids 

% of 

Heart 

shaped 

embry

oids 

% of 

Torped

o 

shaped 

embry

oids 

% of 

Shoot 

bud 

initia

tion 

2,4-D      

1.00 98 90 88 - 

1.25 90 85 80 - 

1.50 82 75 68 - 

1.75 77 70 65 - 

2.00 60 58 50 - 

2,4-D + 

TDZ 

    

1.0 + 

0.25 

96 89 86 90 

1.0 + 90 85 79 90 
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0.25 

1.0 + 

0.25 

- - - 96 

1.0 + 

0.25 

- - - 98 

1.0 + 

0.25 

- - - 92 

 

Somatic embryogenesis is also preferred because it 

allows production of plant without somaclonal 

variation and in efficient cloning and genetic 

transformation (Sharp et al. 1980). Synthetic seeds 

can also be developed by encapsulating somatic 

embryos in sodium alginate complexed with calcium 

chloride as it was developed in Solanum  melogena 

(Lakshmana Rao and Singh, 1991). Whereas Binzel 

et al. (1996) reported that the entire process of 

induction and maturation of the embryos was 

completed on the same MS medium containing 

auxins and cytokinins (2,4-D + TDZ) in Cucumis 

sativus.L  as it was observed the requirement of both 

the hormones in the present investigations. Similarly 

somatic embryos maturation on MS medium 

containing the combination of auxins (NAA) and 

cytokinins (BAP) was observed in Cajanus cajan 

(Mallikarjuna et al. 1996), Prunus axivum (Garin et 

al. 1997) and Hardie wickia binate (Chand and Singh 

2001). 
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Fig 1: In vitro seedling and Somatic embryogenesis from leaf  explants of Cucumis sativus L a) in vitro 

seedling after 30 days of seed culture b)Direct somatic embrogenesis on 2,4-D(1.0mg/L)+ BAP(TDZ c) 

Globular and heart shaped embryos as observed under stereomicroscope d) Torpedo- shaped embryoids 

 

ACKNOWLEDGEMENTS 

The authors are grateful to the Principal Dr. K. 

Murali S.R.R Govt Degree & P.G. College 

Karimnagar district for providing in all facilities in 

carrying out this work successfully. 



Ugandhar et al   eISSN 2278-1145 
 

32 
Int. J. Int sci. Inn. Tech. Sec. B, Apr. 2013, Vol.2, Iss 2, pg 29-33 

In the present study auxin alone or a combination of 

auxin and cytokinine was used for the regeneration of 

somatic embryos and initiation of shoot buds from 

the developed embryoids. 

 

Table 2: Effect of different concentrations of 

TDZ/IBA/Kn alone or TDZ in combination with 

IBA/Kn on shoot development and root 

development from leaf derived calli of Cucumis 

sativus. 

 

Hormone 

conc 

(mg/L) 

Shoot 

developme

nt 

Root 

Develop

ment 

TDZ    

0.50 Good - 

0.75 Fairly 

good 

Very 

Poor 

1.00 Excellent Poor 

IBA   

0.50 Very poor Good 

0.75 Poor Fairly 

good 

1.00 Good Excellent 

Kn   

 0.50 Poor - 

 0.75 Good - 

1.00  Fairly 

good 

Poor 

TDZ+IBA   

1.0 + 0.50 Good Good 

1.0 + 0.75 Poor Good 

1.0 + 1.00 Good Poor 

TDZ+Kn   

1.0 + 0.50 Good Poor 

1.0 + 0.75 Good Poor 

1.0 + 1.00 Poor Very 

Poor 
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