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Abstract: 

Micropropagation is one of the reliable methods of in vitro studies by which large number of pathogen free 

plants can be produced. Micropropagation is the true-to-type propagation of a selected genotype using in vitro 

culture technique. The survival, multiplication and field establishment of cultures depend upon a variety of 

factors such as origin of cultures, physiological stages of explant, endogenous hormone level and culture 

environment like nutrient medias, photoperiod, CO2 concentration, temperature, etc. Each species is unique in 

these requirements. Medicinal plants consider as a rich resources of ingredients which can be used in drug 

development and synthesis. For present study an annual aromatic herb Dill (Anethum graveolens L.) was 

selected which belong to Apiaceae family. For micropropagation MS media was supplemented with 2,4- 

dichlorophenoxy acetic acid (2, 4-D). 2, 4-D was used in different concentrations. On increasing concentration 

of 2-4 -D a gradual decrease in the percentage of explants forming callus was noted. 
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Introduction: 

Natural products had been indispensably used by many cultures and traditions in folklore medicines for 

thousands of years.  The term of medicinal plants include a various types of plants used in herbalism and some 

of these plants have a medicinal activities. These medicinal plants consider as a rich resources of ingredients 

which can be used in drug development and synthesis. Besides that these plants play a critical role in the 

development of human cultures around the whole world. For present study an annual aromatic herb Dill 

(Anethum graveolens L.) was selected which belong to Apiaceae family. Anethum graveolens L. is an annual 

aromatic branched herb known for culinary use, since ancient times. Dill is native of South-east Europe and 

is cultivated commercially in most parts of Europe. The species of family Apiaceae are well known source of 

many important herbal products (Ekiert, 2000). Its foliage, fruits and their volatile oil are extensively used for 

culinary and medicinal purposes. This multipurpose herb has history of associated for the making of 

perfumery, insecticides, and traditional Iranian medicine. 

Micropropagation is one of the easiest and fastest methods of producing numerous plantlets in limited period 

(Bhojwani and Razdan, 1996). In vitro procedures have been adopted for large scale propagation of medicinal 
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plants (Borthakur et al., 2000; Liu et al, 2003; Aricat et al., 2004). Tissue culture techniques have the potential 

to provide secure conservation method. The term plant tissue culture broadly refers to the in vitro 

multiplication of plants through plant parts (tissue, organs, embryo, single cells, protoplasts etc) on nutrient 

medium under aseptic conditions. 

Callus is an unorganized mass of cells and formed by the vigorous division of plant cells. Callus cultures are 

a potential source of pharmaceutical important plant metabolites. Biosynthesis of secondary metabolites can 

improve in callus through feeding culture medium by certain nutrients, precursors or elicitors as their building 

blocks or certain intermediary compounds of their biosynthesis cycle (Namdeo, 2007). Callus culture should 

produce an embryo and subsequently plantlets. Establishment of callus culture has considerable potential as 

an alternative to traditional agriculture for the production of plant secondary metabolites and obtaining useful 

drugs. The advantages of callus culture is provide continuous and constant year that supply of natural plant 

products, easy method for isolation of medicinally important active compound in pure form; remove all 

limitations of plant field cultivation (Berlin, 1988; Mulder-Krieger et al, 1988; Nin et al., 1996). 

Material and Method: 

Dill (Anethum graveolens L.) plants were grown and maintained in the Department of Botany, Gujarat 

University, Ahmedabad. Dill plants were grown (5.6 рH) in sandy loam soil with 42% to 45% humidity. 

Temperature was maintained at 30° C to 35° C and plants were irrigated at every 3 days intervals. 

In the present study, MS (Murashige and Skoog’s, 1962) medium were used for best response in the explants 

on optimized PGRs concentration. In the present study, 2,4- dichlorophenoxy acetic acid (2, 4-D) were used 

in different concentrations i.e. 2, 4,6,8,10 mg/ml. 

Result and discussion: 

Natural products like plant extract, pure compounds and standardized extracts, provided unlimited 

opportunities for new drug discoveries because of the unmatched chemical diversity they can provide (Cos et 

al., 2006). According to the World Health Organization (WHO), more than 80% of the world's population 

relies on traditional medicine for their primary healthcare needs. The dill essential oil has hypolipidemic 

activity, could be used as a cardio-protective agent in decreasing cholesterol (Hajhashemi and Abbasi, 2008). 

Fruits of this plant are a rich source of different groups of metabolites, e.g. volatile oil, coumarins, flavonoids, 

phenolic acids, fatty oil and minerals (Heywood, 1971). 

During present investigation it was observed that direct organogenesis thorough nodal explants were grown 

on different phytohormone concentrations were expanded in size within 15 days of inoculation. Callus was 

initiated on medium containing 2, 4-D alone and with NAA. On increasing concentration of 2-4 -D a gradual 

decrease in the percentage of explants forming callus was noted. Higher concentrations of 2-4 D were induced 
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callus formation. The colour of callus was light green yellowish. Within 3 weeks of cultured period, 89% 

callogenic response was achieved when the medium was fortified with 2, 4-D at different concentrations for 

nodal explants (Fig-1). 2, 4-D is a synthetic auxins; its role in callus induction was particularly observed in 

experiments. Efficacy of exogenous 2, 4-D has also been reported with other medicinal plants.  Results 

described by Mungole et al., 2009 and Hassan et al., 2009 were also resulted in using this synthetic plant 

growth regulator in the culture medium for Ipomea obscura, Withania somnifera, Cardiospermum 

halicacabum Linn. and Abrus precatorius respectively. 

Fig-1: Effect of different concentrations of 2, 4-D on callogenesis and biomass of  Anethum graveolens 

L. 

 

              

 

Dill has reported as anticancer (Zheng et al., 1992), anti-diabetic (Panda, 2008), antioxidant (Al-Ismail and 

Aburjai, 2004; Styanarayana et al., 2004; Bahramikia and Yazdanparast, 2009), antisecretory (Hosseinzadeh 

et al., 2002), antosplasmodic (Naseri and Heidari, 2007); cytotoxic to human lymphocytes (Lazutka et al., 

2001), insecticidal (Mazyad et al., 1999; Khalaf , 2004; Chauby, 2008; Seo et al., 2009) and diuretic (Mahran 

et al., 1992). Monsefi et al. (2006) reported female rates to access the effects of Anethum graveolens L. On 

female reproductive system, it has been found that dill can be used as a regulatory agent of the menstrual 

cycle. 

Due to all these advantages, various methods of clonal propagation of medicinal plants have been reported. It 

can be achieved through rapid proliferation of shoot tips and axillary buds in culture (Tejavathi et al. 2001; 

Salvi et al. 2002). Recently , in vitro propagation procedures have been adopted for large scale propagation 

of several medicinal plant( Borthakur et al, 2000; Reddy et al, 2001; Liu et al, 2003; Aricat et al, 2004;  Jabeen 
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et al,2007; Keng et al,2009). Several reports are available on the regeneration of varoius medicinal plants 

through callus culture (Saxena et al. 1997; Patra et al. 1998) Shekhawat et al. (2002) developed a protocol for 

Azadirachta indica. Sachdev et al. (2002) studied that embryogenesis and plantlet formation in callus culture 

of Gloriosa superba. 

Conclusion: Anethum graveolens L. (dill) has been used in ayurvedic medicines since ancient times and it is 

a popular herb widely used as a spice and also yields essential oil. Micropropagation is one of the easiest and 

fastest methods of producing numerous plantlets in limited period. It was observed that direct organogenesis 

thorough nodal explants were grown on different phytohormone concentrations were expanded in size within 

15 days of inoculation. Callus was initiated on medium containing 2, 4-D alone and with NAA. On increasing 

concentration of 2-4 -D a gradual decrease in the percentage of explants forming callus was noted. 
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