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Abstract  

Tissue culture is fascinating, in that it allows for rapid propagation of genetically identical plants under controlled cultu

conditions. In the present study, response of Lavandula vera to in vitro conditions 

subsequent regeneration. Surface sterilization of seeds was carried out followed by inoculation on MS medium for callus 

production, supplemented with 0.2 mg L
-1

using various plant growth regulators in different ratios 

medium respectively), Indole-3-butyric acid or IBA (1, 2 

medium) and Kinetin (1 and 4 mg L
-1 

 for 2% medium). Increased callus proliferation was observed as opposed to shoot 

induction, indicating a negative relationship between the two. From this, we can infer that alternative hormones in different

concentrations may be required for regeneration of plantlets from callus tissue. Similar results were observed for increased 

levels of sucrose in combination with varying concentrations of BAP, which may be attributed to the type of plant growth 

regulator used, or different culture conditions. Production of blue pigments was observed with certain concentrations of 

BAP and with change in sucrose concentration, which may shed light on the requirements for secondary metabolite 

production, which would open up new avenu

exploitation of these plants for their essential oils.
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Introduction 

Tissue culture is fascinating, in that it allows for rapid 
propagation of genetically identical plants under controlled 
culture conditions1

.
 
Lavandula vera is one of the species of 

Lavender, a popular medicinal herb (family Lamiaceae) and is 
predominant in temperate regions2. The genus is well known for 
its essential oils which are in great demand and have created a 
high economic interest, particularly in the perfume and 
pharmaceutical industries, the latter being due to the 
antimicrobial and healing properties of the same
naturally-derived compounds may be easily obtained from 
either wild or cultivated plants, however the concerns for 
conservation of the species as well as overall biodiversity have 
necessitated research into alternative methods of propagation
Such aromatic plants are a gift of nature and should be protected 
and propagated. Although vegetative propagation is an option 
on a small scale, the poor rooting ability of the stem cuttings, as 
well as the lack of selected clones, does not lend itself to 
industrial exploitations. Alternative methods such as 
techniques for large-scale multiplication of these species as well 
as a form of ex-situ conservation are now being considered and 
used in order to meet the growing demand of lavender oil
Further, limited tissue culture work has been done on aromatic 
plants to date as suggested by Segura and Calvo
Therefore, it is imperative to develop efficient protocols using 
explants. In view of the above, the main objectives pertaining to 
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Tissue culture is fascinating, in that it allows for rapid propagation of genetically identical plants under controlled cultu

response of Lavandula vera to in vitro conditions was observed for callus production and 

subsequent regeneration. Surface sterilization of seeds was carried out followed by inoculation on MS medium for callus 
1
 BAP +  0.2 mg L

-1
 NAA. Induction of shooting from callus

using various plant growth regulators in different ratios - BAP (1 and 3
 
mg L

-1 
for 2% and 0.5, 1, 2 

butyric acid or IBA (1, 2 and 3 mg L
-1 1 

for 2% medium), NAA (1 

for 2% medium). Increased callus proliferation was observed as opposed to shoot 

induction, indicating a negative relationship between the two. From this, we can infer that alternative hormones in different

ations may be required for regeneration of plantlets from callus tissue. Similar results were observed for increased 

levels of sucrose in combination with varying concentrations of BAP, which may be attributed to the type of plant growth 

different culture conditions. Production of blue pigments was observed with certain concentrations of 

BAP and with change in sucrose concentration, which may shed light on the requirements for secondary metabolite 

production, which would open up new avenues for obtaining compounds in vitro from callus tissue, thus preventing over

exploitation of these plants for their essential oils. 

callus, shoot induction, BAP, NAA, kinetin. 

Tissue culture is fascinating, in that it allows for rapid 
propagation of genetically identical plants under controlled 

is one of the species of 
Lavender, a popular medicinal herb (family Lamiaceae) and is 

The genus is well known for 
its essential oils which are in great demand and have created a 
high economic interest, particularly in the perfume and 
pharmaceutical industries, the latter being due to the 

ealing properties of the same3. These 
derived compounds may be easily obtained from 

either wild or cultivated plants, however the concerns for 
conservation of the species as well as overall biodiversity have 

methods of propagation4. 
Such aromatic plants are a gift of nature and should be protected 
and propagated. Although vegetative propagation is an option 
on a small scale, the poor rooting ability of the stem cuttings, as 

, does not lend itself to 
industrial exploitations. Alternative methods such as in vitro 

scale multiplication of these species as well 
situ conservation are now being considered and 

used in order to meet the growing demand of lavender oil5. 
Further, limited tissue culture work has been done on aromatic 

nts to date as suggested by Segura and Calvo6 and Quazi7
. 

Therefore, it is imperative to develop efficient protocols using 
In view of the above, the main objectives pertaining to 

this study were not only to develop a protocol for the 
propagation of Lavandula vera 
response to different media components as well as to tropical 
conditions with a view to further consider introduction and 
acclimatization to conditions of high humidity and temperature.
 

Materials and Methods 

Materials: All the chemicals used were of analytical grade. 
Seeds of Lavandula vera were purchased online from Agricart, 
India.  
 
Methods: Surface Sterilisation of Seeds and Inoculation

seeds were thoroughly washed under running tap water and 
immersed in 1% teepol (a liquid detergent) (v/v) for 1 min, 
followed by thorough rinsing with sterile distilled water. Initial 
surface sterilization with 70% ethanol (v/v) followed by 3% 
Sodium hypochlorite (v/v) for 10 minutes and rinsing with 
sterile distilled water. The seeds were then washed with 150 mg 
L-1 (w/v) of Fluconazole® (antifungal agent) for 2 minutes 
followed by thorough rinsing with sterile distilled water. 
Inoculation for callus induction was carried out on Murashige 
and Skoog medium (MS medium) with 2% sucrose, 0.2 mg L
6-Benzylaminopurine (BAP ) + 0.2 mg L
acid (NAA) and incubated at 25˚C for a photoperiod of 16 h 
under 55% humidity. 
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Tissue culture is fascinating, in that it allows for rapid propagation of genetically identical plants under controlled culture 

was observed for callus production and 

subsequent regeneration. Surface sterilization of seeds was carried out followed by inoculation on MS medium for callus 

NAA. Induction of shooting from callus tissue was carried out 

for 2% and 0.5, 1, 2 and 3 mg L
-1

 for 3% 

for 2% medium), NAA (1 and 2 mg L
-1  

for 2% 

for 2% medium). Increased callus proliferation was observed as opposed to shoot 

induction, indicating a negative relationship between the two. From this, we can infer that alternative hormones in different 

ations may be required for regeneration of plantlets from callus tissue. Similar results were observed for increased 

levels of sucrose in combination with varying concentrations of BAP, which may be attributed to the type of plant growth 

different culture conditions. Production of blue pigments was observed with certain concentrations of 

BAP and with change in sucrose concentration, which may shed light on the requirements for secondary metabolite 

es for obtaining compounds in vitro from callus tissue, thus preventing over-

this study were not only to develop a protocol for the in vitro 
 but also to observe their 

response to different media components as well as to tropical 
conditions with a view to further consider introduction and 
acclimatization to conditions of high humidity and temperature. 

All the chemicals used were of analytical grade. 
were purchased online from Agricart, 

Surface Sterilisation of Seeds and Inoculation: The 
seeds were thoroughly washed under running tap water and 
immersed in 1% teepol (a liquid detergent) (v/v) for 1 min, 
followed by thorough rinsing with sterile distilled water. Initial 
surface sterilization with 70% ethanol (v/v) followed by 3% 
Sodium hypochlorite (v/v) for 10 minutes and rinsing with 

tilled water. The seeds were then washed with 150 mg 
(w/v) of Fluconazole® (antifungal agent) for 2 minutes 

followed by thorough rinsing with sterile distilled water. 
Inoculation for callus induction was carried out on Murashige 

dium) with 2% sucrose, 0.2 mg L-1 
Benzylaminopurine (BAP ) + 0.2 mg L-1 α-Naphthaleneacetic 

˚C for a photoperiod of 16 h 
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Subculturing of Callus Tissue: Approximately 1g of callus 
was inoculated onto the slants containing callus induction MS 
medium. The tubes were sealed and incubated at 25˚C, for a 
photoperiod of 16 h under 55% humidity. 
 

Production of Shoot (regeneration) from Callus Tissue: 

Approximately 1g of callus tissue was placed on 2% and 3% 
MS medium (containing 2% and 3% sucrose respectively) 
supplemented with a range of combinations of plant growth 
regulators of varying concentrations – BAP (1 and 3 mg L-1 for 
2% and 0.5, 1, 2 and 3 mg L-1 for 3% medium respectively), 
Indole-3-butyric acid or IBA (1, 2 and 3 mg L-1 1 for 2% 
medium), NAA (1 and 2 mg L-1  for 2% medium) and Kinetin (1 
and 4 mg L-1  for 2% medium). Incubation was carried out at 
25˚C, for a photoperiod of 16 h under 55% humidity. 
 

Induction of Cell Suspension Culture from Callus Tissue: 

Approximately 1g of callus was inoculated in cell suspension 
medium in conical flasks (2% MS medium without agar and 
supplemented with plant growth regulators NAA (1 mg L-1) and 
BAP (1 mg L-1) which were placed on an orbital rotatory shaker 
at 110 rpm at an incubation temperature of 25˚C for 4 weeks.  
 

Results and Discussion 

Generation of Callus Tissue and subsequent Shoot 

Induction: Equal concentrations of BAP and NAA resulted in 
obtaining 10% friable light green callus from the explants, 
following 3 weeks of inoculation of Lavandula vera seeds. 
Table 1 shows the response to varying range of concentrations 
and combinations of plant growth regulators in MS medium by 
the callus and shoot induction. 
 
The results (Table-1) indicate that varying combinations and 
concentrations of plant growth regulators in 2% MS medium 
resulted in increased callus proliferation as opposed to shoot 
induction, indicating a negative relationship between the two.  
 

From this, we can infer that alternative hormones in different 
concentrations may be required for regeneration of plantlets 
from callus tissue. Similar results observed by Quazi7, and Al-
Bakhit et.al.2, while studying in vitro multiplication of 
Lavandula angustifolia and Lavandula latifolia stated that the 
alteration in type of culture medium as well as differences in 
osmotic potential or presence and/or absence of particular 
compounds in the medium may play a role in induction of 
shoots from callus tissue.  
 
Table-1 also indicates that the increased levels of sucrose in 
combination with varying concentrations of BAP showed 100% 
callus proliferation but no shoot induction was observed, which 
may be attributed to the type of plant growth regulator used, or 
the requirement of an auxin such as NAA in low concentration2. 
Culture conditions such as light intensity, photoperiod and 
humidity may also be contributing factors.  
 
However, it is important to note that during the subculturing of 
callus for regeneration of shoot using varying concentrations of 
BAP, there was a shift from MS medium with 3% sucrose to 
MS medium with 2% sucrose. This change resulted in the 
appearance of dark and light blue pigments, which were 
observed in media supplemented with 2 mg L-1 and 3 mg L-1 
BAP, whereas media containing 0.5 mg L-1 and 1 mg L-1 BAP 
did not generate these pigments. From this observation, it may 
be suggested that production of pigments may occur at higher 
concentrations of BAP, higher percentage of sucrose and low 
humidity3. 
 

Induction of Cell Suspension Culture from Callus Tissue: 

Callus obtained from subculturing was friable in nature, thus 
easing the process of establishment of cell suspension culture. 
Following four weeks of inoculation of callus tissue into liquid 
medium, single viable cells were observed under light 
microscope8,9

. 

Table-1 

Effect of media on callus formation and induction of shoots 

Medium Plant Growth Regulators Concentration in mg L
-1

 Callus formation Shoot induction 

MS medium containing  
2% sucrose 

NAA + BAP 1 + 1 + - 

NAA + IBA + KINETIN 

1 + 1 + 1 

+ - 2 + 2 + 4 

1 + 1 + 4 

IBA + BAP 
1 + 3 

+ - 
3 + 1 

MS medium containing  
3% sucrose 

BAP 0.5, 1.0, 2.0, 3.0 + - 

*The signs + and - indicate presence and absence, respectively 
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Figure-1 

Callus from sterilized seeds with 0.2 mg L-1 BAP + 0.2 mg L

 

Figure-2 

Callus generation on MS medium supplemented with 1 mg L

+ 1 mg L-1 NAA 
 

Figure-3 

Callus generation on MS medium supplemented with

NAA + 1 mg L-1 IBA + 1 mg L-1 Kinetin

________________________________________________________

Association 

 

BAP + 0.2 mg L-1 NAA 

 

Callus generation on MS medium supplemented with 1 mg L-1 BAP 

 

Callus generation on MS medium supplemented with 1 mg L-1 

Kinetin 

Figure-4

Blue pigment produced on 2% MS medium supplemented with 

mg L-1  BAP.

Figure-5

Blue pigment produced on 2% MS medium supplemented with 

mg L-1  BAP.

 

Figure-6

Single cells obtained following 4 weeks of inoculation of callus 

tissue 
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4 

on 2% MS medium supplemented with 2 

BAP. 

 
5 

on 2% MS medium supplemented with 3 

BAP. 

 
6 

4 weeks of inoculation of callus 
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Conclusion  

The present research study was focused on the response of 
Lavandula vera to in vitro conditions. From the findings, it may 
be concluded that there are various factors which govern the 
regeneration of shoots from callus tissue, some of which include 
culture media, plant growth regulators and culture conditions. 
Also, the production of pigments under certain conditions of 
humidity, sucrose and plant growth regulator concentration may 
also shed light on the requirements for secondary metabolite 
production, which would open up new avenues for obtaining 
compounds in vitro from callus tissue, thus preventing over-
exploitation of these plants for their essential oils. Further 
optimization of the technique is required for efficient shoot 
induction and subsequent rooting and hardening of plants. Also, 
further investigation into conditions for secondary metabolite 
production would be of great use to industry which would 
enable extraction and purification of these compounds without 
depleting plant numbers. 
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