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ABSTRACT  
 
 Hypocotyl segments of Iranian ox tongue flower were cultured on MS medium supplemented with several 
concentrations of 2, 4-Dichlorophenoxy Acetic acid (2, 4-D) ranging from 0.0-3.0 mg l-1. Response to callus 
induction differed according to the levels of hormonal treatments. 2, 4-D (1.5 mg l-1) induced groth of compact, 
green callus whereas other levels 2, 4-D produced poorly developed callus. Embryogenic callus were transferred 
to the medium supplemented with different combinations of benzylaminopurine (BAP) and Naphthalene Acetic 
Acid (NAA) at levels of 0.0/0.0, 0.1/0.5, 0.5/0.9, 0.9/1.3, 1.3/1.7 and 1.7/2.1 mg l-1, respectively. More than 
50% of the callus cultured on the medium supplemented with BAP (1.3  mg l-1) with NAA 1.7 mg l-1 
regenerated into plantlets. 
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Introduction 
 
 The stablishment of an efficient plant tissue 
culture technique represents a basic step in non-
conventional improvement of medical plants. E. 
amoenum which belongs to Boraginaceae is a 
biennial or perennial herb to narrow zone of northern 
part of Iran, where it grows at an altitude ranging 
from 60 to 2200 m [1,2]. Petals of E. amoenum has 
long been used as a tonic, tranquillizer, diaphoretic 
and as a remedy for cough, sore throat and 
pneumonia is known in traditional medicine of Iran 
as Gol-e-Gavzaban [3,1]. Our earlier studies 
quantified the oil and fatty acids content of Echium 
amoenum showed essential fatty acids such as alpha- 
linolenic and gamma- linolenic fatty acids found in 
high volumes in oil seeds, these can be used as a 
nutrient supplements [4]. Biotechnological 
techniques such as genetic engineering require 
reliable and efficient tissue culture protocol. This 
area needs to be researched for a high frequency 
regenerative system because it is a preliminary step 
towards advanced non- conventional techniques such 
as genetic transformation [5,6]. Present study is 
aimed at protocol standardization for callus induction 
and plant regeneration as a preliminary step towards 
transformation of Echium amoenum. 
 
Material and method 
 
 Seeds of E. amoenum, collected from altitudes 
of neka city (mazandaran province), Iran, the seeds 
surface were sterilized by a brief immersion in 37% 

hydrogen peroxide (w/v), followed by sub immersion 
in an aqueous solution of 70% (v/v) of alcohole for 
2.5 min with gentle hand agitation. Finally, they were 
washed 5 times with sterile distilled water.  
Germination of seeds was taken in vitro on a solid 
Murashige and Skoog (MS) with Gamborg vitamins 
medium (Sigma, 4.4 g), sucrose (BDH, 30 g), agar 
0.7%, 2-3 mg/L GA3 (Gibberelic acid), with the pH 
adjusted to 5.8 prior to autoclaving, de-ionized water 
and growth regulators (as needed, Sigma) were 
employed for preparation of one liter of solid 
medium and then pH adjusted to 5.8. Finally 50 ml 
of the medium poured into containers, then 
autoclaved at 121˚C / 1.8 bar for 15 min [7]. 
sterilized seeds cultured into the petri dishes with 90 
mm diameters in the dark for 5 days then cultured 
were kipt at a light intensity of 450 lux for three days 
followed by higher light intensity of 1800 lux for 
additional ten days. Hypocotils from 8- 12 days 
plants were cut in 5-10 mm segments and were 
incubated on calluse induction medium MS basal 
medium having different level of 2, 4-D (table 1). 
Regenerative callus were transferred to the shot 
regeneration medium supplemented with different 
combinations of BAP and NAA. Data was recorded 
by counting plantlets formed/total number of callus. 
 
Result and discussion 
 
 The response of explants was dependent on the 
type of culture media used (table 1) as the same 
reported by Mehrabani et. al. [1], but they used 
Kinetin (kin) instead of BAP. Response to callus 
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induction on 2, 4-D was found to be the best for fast 
and granular callus formation after 5 weeks. Callus 
which were greenish and modulated in texture were 
maintained by Lower levels of hormones had an 
adverse effect on shoot formation and the process 
was extremely slow as reported and the transferring 

them on the same but fresh medium every two 
weeks. BAP 1.3 mg l-1 with NAA 1.7 mg l-1 showd 
not only rapid shoot and root formation but the 
regenerated plants were healthier and greenish. The 
success rate of plantlet formation was more than 50% 
(table 2). 

 
Table 1:  Effect of different concentrations of 2- 4-D on callogenesis from hypocotyls explants of 12 days oil seedling of Echium amoenum. 

2, 4-D mg l-1 Callogenesis response General observations 
0.00 -          -          - No 
0.5 -          -          + Browen callus with slow growth rate 
1.00 -         +         ++ Green callus with slow growth rate 
1.3 -         -          ++ Brown callus with slow growth rate 
1.5 +       ++       +++ Green callus with slow growth rate 
2.3 +       ++        ++ Green callus with slow growth rate 
2.5 +        +         ++ Browen callus with slow growth rate 
3.00 +        +          + Browen callus with slow growth rate 

-  No callus    +   Inconspicuous      ++  Average      +++  Good 
 
Table 2: Callus regeneration using MS medium with various levels of BAP and NAA in Echium amoenum. 

BAP/NAA mg l-1 Total number of callus Callus produced shoots Callus produced 
plantlets 

Plantlet formation % 

0.00/0.00 24 0 0 0.0 
0.1/0.5 24 1 0 0.0 
0.5/0.9 24 3 0 8.0 
0.9/1.3 24 6 2 14.2 
1.3/1.7 24 1 18 51.6 
1.7/2.1 24 3 7 30.4 
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