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ABSTRACT 
 

A study was conducted in the Department of Biotechnology & Microbiology, 
Lahore College for Women University, Lahore, Pakistan during the year 2011. In 
this study a simple and efficient protocol for in vitro micropropagation of Vinca 
rosea L. through shoot tip and nodal portion explants and callogenesis of 
Vinca rosea through leaf, node and fruit explants was used. A completely 
randomized design was followed for the experiment. Analysis of data was 
carried out by using COSTAT V.63 software following Duncan’s new multiple 
range test. Multiple shoots were obtained on all concentrations of BAP and 
NAA, but BAP (1 mg/l) showed the best response (90 and 80%) from both 
explants. Similarly the best callus response was observed on MS medium 
supplemented with 2, 4- D + Kin (1+1 mg/l) in all explants (95% from leaf, 80% 
from node and 60% from fruit).Then plantlets were transferred to different 
potting media in green house for acclimatization.  
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INTRODUCTION 
 

Plants have been an important source of medicine for thousands of years. 
The most popular and valuable anti-cancer agents such as paclitaxel and 
vinblastine are derived solely from plant sources (7, 13). Medicinal plants are 
the most important source of life saving drugs for the majority of world's 
population (17). Among the valuable medicinal plants, Vinca rosea L. 
possesses an important and significant place in the list of medicinal plants. 
Vinca rosea L. belongs to family Apocynaceae and is an herbaceous shrub 
also known as Madagascar periwinkle or Catharanthus roseus worldwide. It 
is cultivated mainly for its alkaloids, which possess anticancerous activities 
(5). Vinca rosea has been used in folk medicine as an antidiabetic, diuretic, 
antidysenteric, antihemorrhagic and for wound healing (12). Tissue culturing 
of medicinal plants is widely used to produce active compounds for herbal 

                                                 
*Department of Biotechnology & Microbiology, **Department of Zoology, Lahore College 
for Women University, Lahore, Pakistan. 



R. Haq et al.  

J. Agric. Res., 2013, 51(1) 

10

and pharmaceutical industries (18). In vitro propagation of plants holds a 
tremendous potential for producing high quality plant based medicines (10). 
Various in vitro techniques as micropropagation from existing and 
adventitious meristems or organ, tissue and cell cultures provide a large 
amount of Vinca rosea L. plant material for the isolation of alkaloids having 
medicinal properties (14). A simple, efficient and reproducible regeneration 
system for in vitro propagation of Vinca rosea L. via nodal explants cultured 
on MS medium supplemented with different concentrations of BAP, NAA and 
IBA was also reported (4). 
 

In view of medicinal value of this plant, the present research was conducted 
to study response of micropropagation and callus formation of Vinca rosea L. 
to get disease free plants through tissue culture technique. 

 

MATERIALS AND METHODS 
 

This study was conducted in the Department of Biotechnology & 
Microbiology, Lahore College for Women University, Lahore, Pakistan during 
the year 2011. A simple and efficient protocol for in vitro micropropagation of 
Vinca rosea L. through shoot tip and nodal portion explants and callogenesis 
of Vinca rosea through leaf, node and fruit explants was followed. A 
completely randomized design was used for the experiment. 
 

Source of explants 
 

The plants used as explants for micropropagation and callogenesis were 
taken from Botanical Garden of Lahore College for Women University, 
Lahore and from Green House of Lawrence Garden, Lahore. In dealing with 
Vinca rosea, four parts i.e. shoot tips, nodal portion, leaf section and fruit 
explants were used for micropropagation and callogenesis. The size of 
explants ranged from 0.8 -1.5cm. 
 

Surface sterilization of explants 
 

Explants were sterilized with the sodium hypochlorite solution (40%) for 20 
minutes. Then several rinses were given with autoclaved water till the 
removal of smell of bleach.  
 
Culture media and conditions 
 

The explants were then cultured on MS agar medium (9) supplemented with 
various concentrations ranging from 1.0-3.0 mg/l of BAP and NAA for 
micropropagation and 2,4-D alone ranging from 1.5-3.0 mg/l and also in 
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combination with Kinetin(1+2  and 2+1mg/l). The pH of each medium was 
adjusted to 5.5+0.2 before adding phytagel and medium was autoclaved at 
15 lb/inch2 for 20 minutes at 121ºC. Cultures were incubated at 22+2ºC with a 
photoperiod of 16 hours light and 8 hours dark at 2000-3000 lux light intensity 
of cool white fluorescent light. 
 

Shoot induction 
 

Shoot tips and nodal explants were used for shoot initiation in media 
supplemented with either various concentrations of BAP (1, 2 and 3 mg/l) or 
BAP+NAA (1+1,1+2  and 2+1 mg/l). MS basal medium without growth 
regulators served as the control. 
 

Multiplication 
 

Shoot multiplication was induced with the help of same media as mentioned 
above. Observations on response of shoot formation, number of shoot 
formation and shoot length were recorded at 30 days after establishing the 
culture. 
 

Acclimatization of plantlets 
 

After rooting, plantlets were transferred to small pots containing different 
combinations (1:2:1) of sand, compost and peat under greenhouse 
conditions for 1-3 months. 
 
Statistical analysis 
 
The experiment was planned under completely randomized design with 
different treatments with five replications. The data thus generated were 
analyzed through one way analysis of variance (ANOVA) and the treatments’ 
means were compared for significance by Duncan’s new multiple range 
(DMRT) at P = 0.05, using Costat V.63 software.  
 

RESULTS AND DISCUSSION 
 
Shoot induction from shoot tip explants of Vinca rosea 
 
The response of shoot initiation from shoot tip in medium supplemented with 
BAP alone at all three concentrations was 90, 70 and 60 percent, 
respectively (Table 1, Fig. 1A-B). On other hand, medium supplemented with 
different combinations of BAP+NAA (1+1, 1+2 mg/l and 2+1 mg/l) showed 
delayed response with value of 70, 70 and 50 percent, respectively (Fig. 1C). 
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Table 1. Effect of BAP alone or in combination with NAA on shoot induction from 
shoot tip explants of Vinca rosea L. 

 
Media  Growth 

hormone 
(mg/l) 

Concentra-
tion (mg/l) 

Response 
(%) 

Days 
required for 

shoot 
initiation 

No. of 
shoots 

cultured 

Average 
length of 
shoots 
(cm) 

 
 
 

MS 

Control 
(Basal) 

- 35 20.4+1.14a 3.22+0.15b 2.3+0.19b 

 
BAP 

1.0 90 12.0+1.22c 10.6+0.55a 5.14+0.18a 

2.0 70 19.6+0.89b 8.0+1.00b 4.02+0.13b 

3.0 60 23.0+1.00a 4.4+0.55c 3.22+0.08c 

 
BAP+NAA 

1+1 70 17.4+0.55c 7.8+1.09a 3.46+0.09a 

1+2 70 21.0+1.22b 5.8+1.09b 2.98+0.08b 

2+1 50 24.6+1.14a 3.8+0.84c 2.64+0.11c 

Total number of test tubes cultured = 100  
 

 



Micropropagation and callogenesis of Vinca rosea 

J. Agric. Res., 2013, 51(1) 

13

MS basal medium without growth regulator did not show any promising 
results and produced only few shoots per explants. Similar results were 
observed by Cavallini and Lupi (3) and Paal et al. (11). In vitro 
micropropagation is the method by which we can produce novel plants of this 
desire. The rate of multiplication can be accelerated through 
micropropagation and it also allows the production of diseased free plants 
(8). The importance of BAP in multiple shoot formation in Vinca and other 
members of this family are widely reported (15, 16). Cytokinins, in fact, 
determine the regeneration response in explants (6) and enhance the 
number of meristematic cells as well as the cell division rate. Cytokinins are 
also involved in the function of certain enzymes, so having a vital role in the 
metabolism of plants, Cytokinins promote plant growth by inducing active cell 
growth. 
 

Shoot induction from nodal explants of Vinca rosea 
 

The micropropagation response of Vinca rosea from the nodal explants was 
also observed. The results (Table 2) revealed that basal medium and 
medium in combination with BAP+NAA showed delayed response towards 
shoot initiation as well as the number of shoots cultured. The mean shoot 
length was less when compared with the response of the nodal explants 
inoculated in the medium fortified with BAP alone with three concentrations 
(1, 2 and 3 mg/l). The comparative analysis revealed that shoot proliferation 
was most effective in BAP 1.0 mg/l concentration. The response in BAP (1.0 
mg/l) was maximum (80 percent) (Fig. 1E-H). The shoot initiation in BAP (1.0 
mg/l) started within 12.8+1.09 days and number of shoots cultured was 
maximum (7.8+1.09) with mean length of 4.3 cm. 
 

Table 2. Effect of BAP alone or in combination with NAA on shoot induction from 
nodal explants of Vinca rosea L. 

 

Media Growth 
hormone 

(mg/l) 

Concentra-
tion (mg/l) 

Response 
(%) 

Days required 
for shoot 
initiation 

No. of shoots 
cultured 

Average length 
of shoots (cm) 

 
 

 
MS 

Control 
(Basal) 

- 30 20.4+0.55a 3.2+0.45a 2.4+0.12a 

 
BAP 

1.0 80 12.8+1.09b 7.8+1.09a 4.3+0.14a 

2.0 60 14.2+1.48b 6.4+1.34a 2.4+0.2b 

3.0 50 19.2+0.84a 3.6+0.55b 2.08+0.08c 

 
BAP+NAA 

1+1 55 18+0.71c 5.8+1.09a 3.84+0.05a 

1+2 45 21.2+0.84b 4.4+0.55b 3.0+0.07b 

2+1 40 25.4+0.89a 3.2+0.84c 2.76+0.17c 
Total number of test tubes cultured= 100  
 

A similar micropropagation protocol for Rorippa indica (a medicinal plant) 
from shoot tip and nodal explants has been reported by Ananthi et al. (2). 
Cell division, cell elongation and cell differentiation is controlled by Auxins 
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which has multiple control on different activities. Auxins are taken up by the 
cells through pH trapping or by influx carrier proteins. Auxin signal is 
perceived right in the heart of nucleus. Auxins control the transcription of 
some genes in the nucleus which in turn control the cell wall elongation. 
 

Effect of auxins singly or in combination with cytokinins on growth and 
nature of leaf, nodal callus in Vinca rosea 
 

Depending upon the concentration and combination of hormones used a 
wide range in frequency of callus formation and nature of callus was 
observed. The highest response of callus induction (95, 80 and 60%) was 
observed in the media supplemented with 1+1 mg/l of 2, 4-D+Kin in all three 
explants (Table 3, Fig. 2 A-J). Kalidass et al. (6) reported that auxins 2, 4-D 
supported the growth of callus culture. Taha et al. (19) reported the 
production of mass calli from MS medium contained 1 mg/l each of 2, 4-D 
and Kin. In the present study delayed callus formation was noticed in the 
medium supplemented with 2, 4-D+Kin (2+1 mg/l) as well as 2, 4-D (1.5 mg/l) 
in all three explants. 
 

Table 3. Effect of auxins singly or in combination with cytokinins on growth and 
nature of leaf callus in Vinca rosea L. 

 

Media Growth 
hormone 

(mg/l) 

Concentration 
(mg/l) 

Explant 
source 

Response 
(%) 

Days required 
for callus 
initiation 

 
 
 
 
 
 
 

MS 

Control 
(Basal) 

 
- 

Leaf 10 13.2+0.45a 

Node 10 13.8+0.45b 

Fruit 20 20.4+0.55a 

 
 
 
 

2, 4-D 

 
1.5 

Leaf 30 15.0+0.70b 

Node 40 18.6+0.89a 

Fruit No result - 
 

2.0 
Leaf 40 13.2+1.30b 

Node 50 17.8+1.30a 

Fruit No result - 
 

3.0 
Leaf 60 11.6+0.55c 

Node 60 14.0+1.58b 

Fruit 40 19.8+0.45b 

 
 
 

 
2, 4-D+Kin 

 
1+1 

Leaf 95 10.2+0.45c 

Node 80 12.0+0.71b 

Fruit 60 16.6+0.89b 

 
1+2 

Leaf 75 13.4+0.55b 

Node 70 12.6+0.55b 

Fruit 40 19.4+0.55a 

 
2+1 

Leaf 70 16.0+1.41a 

Node 60 16.0+1.00a 

Fruit No result - 
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Total number of test tubes cultured= 100 

 
 
The nature of callus also varies with the change in growth regulator. It was 
also reported by Abdellatef and Khalafallah (1). During the In vitro initiation of 
callus, cell differentiation and specialization that occurs in parent plant is 
reserved and cells of explant become dedifferentiated. Many factors 
determine the ability of a specific tissue to form callus. Among these 
chemical factors include mineral nutrition and plant growth regulators, 
environmental factors, such as light, temperature and humidity. The present 
results reflect that explants obtained from different parts of the same plant 
behave differently in the same culture media. The result regarding callus 
induction and growth had shown that callus generating capacity varies with 
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explants and media composition as has previously been observed by 
Abdellatef and Khalafallah (1). 

CONCLUSION 
 

The study concludes that among different combinations of cytokinins used, 
BAP (1.0 mg/l) alone proved very effective for in vitro propagation of Vinca 
rosea L. from both shoot tip and nodal explants. Similarly, the combination of 
auxins and cytokinins proved to be the best for producing of callus from all 
three explants (leaf, node and fruit). 
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