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Catharanthus roseus (L.) G. Don (Apocynaceae) is native to Indian Ocean 

Island and found in tropical and subtropical regions worldwide. It is 

commonly called as Madagascar periwinkle and given immense 

importance for its attributed therapeutic properties. In this study, an 

efficient protocol was developed for in vitro propagation of Vinca rosea L. 

via nodal tissue explants. The explants were decontaminated and 

inoculated on to the Murashige and Skoog’s media (pH 5.8) supplemented 

with various concentrations of benzyl amino purine (1.0-3.5 mg/ml) and 

Kinetin (1.0-3.5 mg/ml) single and in combinations. The cultures were 

incubated at 25˚C ± 2˚C, 16-h photoperiod (16: 8) of cool-white 

fluorescent tubes (PPF 45 mmol·m
–2

·s
–1

) and 55- 60% relative humidity.  

The data analysis was carried out using SAS V.9.0 software following 

Student‘t’ test. Shoot formation capacity was noticed Murashigee and 

Skoog media with concentrations of BAP (Benyl amino purine) and KN 

(Kinetin).  The highest number of shoots was observed with nodal 

segments that were maintained BAP+IAA (2.3 + 0.6 mg/L) and showed 

95 % shoot initiation response. The results are expressed in SEM values 

and P< 0.5 is considered. The study concludes that, the nodal segments of 

C. roseus cultivated on MS mediam supplemented with 2.3 mg/L BAP 

and 0.7 mg/L IAA was found best choice for shoot multiplication.  
 

Copy Right, IJAR, 2015,. All rights reserved 

 

 

 

INTRODUCTION  
Catharanthus roseus (L.) G. Don (Apocynaceae) is native to Indian Ocean Island and found in tropical and 

subtropical regions worldwide. It is commonly called as Madagascar periwinkle and given immense importance for 

their possessed therapeutic properties. Monoterpenoid indole alkaloids isolated from the extracts of C. roseus are 

highly studied for their active role in growth inhibition of new blood vessels that supports the growth of tumor 

(Noble, 1990).
 
Anti-leukematic alkaloids such as vinblastine and vincristin isolated from this plant are extensively 

used in treatment of cancer chemotheraphy (Magnotta etal., 2006). Moreover, these alkaloids also possess anti-

oxidants, anti-diabetic properties (Soon Huat Tiong et al., 2013). It has been reported that these alkaloids 

regenerate β-cells of pancreas and stimulate the production of insulin. Literature survey revealed that C. roseus 

contains over 130(Hisiger and jolicoeur., 2007) compounds and many of them possess cytotoxicity (Noble, 1990; 

Zu et al., 2006). From medicinal and biodiversity point of view, the current investigation was carried out to 

regenerate this plant through auxiliary bud proliferation and development using BAP, KN and IAA.   
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2.0 MATERIAL AND METHODS 

2.1. EXPLANTS SOURCE AND SURFACE DECONTAMINATION METHODS 

Young shoots were collected from the crowns of mature tree (3-4 years old) growing in the green house of 

Chaitanya Postgraduate College (Autonomous), Hanamkonda, Warangal. Healthy nodal segments measuring 

2.0-3.0 cm were cut, defoliated and rinsed thoroughly in running tap water for 30 minutes. The explants were 

treated with tween 20 and washing was continued under running tap water furthermore 5min. Nodal segments 

were sterilized with 70 % (v/v) ethyl alcohol (2- 3 min) and continued to repeated washings with sterile distilled 

water  followed  by antibiotic treatment (10 µg/mL ciproflaxicin) . These treated explants were used for 

inoculation. 

2.2. CULTURE MEDIUM AND SHOOT MULTIPLICATION 

The surface sterilized explants were inoculated on to the Murashige and Skoog’s media (pH 5.8) supplemented 

with various concentrations of benzyl amino purine (1.0-3.5 mg/ml) and Kinetin (1.0-3.5 mg/ml) single and in 

combinations. The cultures were incubated at 25˚C ± 2˚C, 16-h photoperiod (16: 8) of cool-white fluorescent 

tubes (PPF 45 mmol·m
–2

·s
–1

) and 55- 60% relative humidity. Numbers of days taken for bud break and its 

percentage, number of shoots per explants and mean shoot length were measured.  

2.3 STATISTICAL ANALYSIS 

Data for shown for shoot multiplication experiment is expressed as a mean ± SE. The data were analyzed 

statistically using SAS 9.0 version and followed student‘t’ test. The p value is considered when less than P< 0.5.   

 

3.0 RESULTS 
3.1 EFFECT OF BENZYL AMINO PURINE ON SHOOT INITIATION 

The MS medium supplemented with BAP (1.0-3.5 mg/L) was used for proliferation and development of auxiliary 

buds. The number of shoot buds and shoot length was noticed after 6 weeks. The healthy growth of shoots was 

observed with the nodal plants that were maintained on 1.9-2.5 mg/L. Nodal segments that are received BAP 1.0-1.8 

mg/L were resulted in no growth and negligible growth was found in nodal segments that were supplemented with 

BAP 2.6-3.5 mg/L (Data not shown). The shoot number, length ranged from 2-10 and 1-4 cm respectively. (Table 

1.0). The highest number of shoots 9.9±2.5 and longest shoot 3.91±1.0 cm (p<0.05) were observed with nodal 

cultures (95 % shoot initiative response) supplemented with 2.3 mg/ L BAP   (Table 1.0 and Graph 1.2).   

 

3.2 EFFECT OF BENZYL AMINO PURINE IN COMBINATION WITH 3-INDOLE ACETIC ACID ON 

SHOOT INITIATION 

 

The effect of BAP (1.0-3.5 mg/L) and IAA (0.2-0.8 mg/L) on nodal shoot bud proliferation and its development was 

also determined (Table 1.1). The effect of BAA in combination with IAA was found significant compared to the 

effect of BAP alone. The shoot number, length ranged from 6-14 and 1-4 cm respectively (Table 1.1 and Graph 1.0). 

The highest number of shoots and the length 14.3±2.0 and 4.20±1.3 (p<0.05) was recorded at 2.3 mg/L of BAP in 

association with 0.6 mg/L IAA (Table 1.1). On the other hand, nodal segments supplemented with BAP 1.0-1.8 

mg/L and IAA 0.1-0.9 mg/L were resulted in no growth and negligible growth was found in the nodal segments that 

were supplemented with BAP 2.6-3.5 mg/L and IAA 1.0-1.9 (Data not shown). 

3.3. EFFECT OF KN ON SHOOT INITIATION 

The shoot initiation capacity of KN at various concentrations (1.0-3.5 mg/L) was found minimum. The number of 

shoots and length ranged from 1-4 and 0.7-3 cm (Table 1.0). The highest number of shoots 3.90±2.9 and longest 

shoot 2.99±1.3cm (p<0.05) were observed with nodal cultures (88 % shoot initiative response) supplemented with 

2.7 mg/L KN (Table 1.0 and Graph 1.3).On the other hand, nodal segments received below 2.0 mg/L and above 2.8 

mg/L KN did not show any shoot initiation and development (Data not shown). 

3.4 EFFECT OF KN IN COMBINATION WITH 3-INDOLE ACETIC ACID ON SHOOT INITIATION 

KN (1.0-3.5 mg/L) and IAA (0.2-1.0 mg/L) was found slightly better when compared to the effect of single KN. The 

shoot number, length ranged from 2-9 and 0.5-2.99 cm (Table 1.1). The highest number of shoots and the length 

9.63±2.9 and 3.33±2.0 (p<0.05) was recorded with nodal segments (95% shoot initiative response) supplemented 

with 2.7 mg/L of BAP in association with 0.9mg/L IAA (Table 1.1 and Graph 1.1). No results were recorded with 

nodal segments supplemented with KN 1.0-1.9 mg/L and IAA 0.1-0.9 mg/L and minimum growth was noticed with 

nodal segments that were supplemented with KN 2.9-3.5 mg/L and IAA 1.1-1.7 (Data not shown). 
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3.5 EFFECT OF DARK PHASE ON DEVELOPMENT OF NODAL SEGMENTS 

Nodal segments of different concentration of both BAP and KN alone or in combination with IAA are subjected 

different period of dark phases. Among the time periods subjected, 14 h dark treatment was shown with high 

development of shoots compared to that from 6 h, 8 h, 10, 12, 16 h (Graph 1.4). 

 

Table 1.0: Showing the effect of BA and Kn for shoot production 

______________________________________________________________________________  

            BAP Conc        KN Conc            Response          Mean Shoot Mean Shoot length 

(mg
-1

)                        (mg
-1

)   (%)          No± SEM               (Cm)± SEM 

__________________________________________________________________________  

1.9   --  15  3.1±0.8  0.79±0.21  

 2.0   --  23  4.4±1.1  0.91±0.11  

 2.1   --  36  6.7±1.2 
*
 1.12±0.19  

 2.2   --  48  7.9±0.3 
*
 1.80±0.2

*
  

 2.3   --  82  9.9±2.5 
*
 3.91±1.0

*
 

 2.4   --  70  6.3±0.6
*
  2.3±0.1

*
 

 2.5   --  28  2.9±0.1  1.09±0.3 

 ---   2.0  20  0.98±0.1  0.58±1.1  

 ---   2.1  25  1.0±0.3  0.99±0.2 

 ---   2.2  34  1.74±0.5  1.12±0.1 

 ---   2.3  48  1.96±0.9  1.36±0.2 

 ---   2.4  56  1.30±1.2  1.77±0.3 

 ---   2.5  63  1.51±1.5  2.10±0.5
*
 

 ---   2.6  79  2.32±2.0
*
 2.54±0.1

*
 

 ---   2.7  88  3.90±2.9
*
 2.99±1.3

*
 

 ----   2.8  72  2.61±2.4
*
 1.90±0.2

* 

________________________________________________________________________________________________________________________________________________
 

n=3 for Mean± SEM of shoot number and shoot length 
*
P< 0.05 

Table 1.1: Effect of BA and Kn in combination with IAA 

______________________________________________________________________________  

BAP Conc      KN Conc     IAA Conc     Response      Mean Shoot     Mean Shoot length 

 (mg
-1

)                (mg
-1

)                          (%)   No± SEM   (Cm)± SEM 

______________________________________________________________________________ 

1.9  --           0.2  35 6.84±1.0 0.85±0.17  

 2.0  --            0.3  55 7.0±1.1  0.99±0.18  

 2.1  -- 0.4  65 9.98±0.1
*
 1.36±0.26

*
  

 2.2  -- 0.5  85 12.1±0.9
*
 1.88±0.3

*
  

 2.3  -- 0.6  95 14.3±2.0
*
 4.20±1.3

*
 

 2.4  -- 0.7  80 10.9±0.6 2.7±0.1 

 2.5  -- 0.8  35 6.95±0.5 1.12±0.1  

 ---   2.0 0.2  20 1.9±0.1  0.72±0.19   

 ---  2.1 0.3  30 2.6±0.2  0.86±0.2 

 ---  2.2 0.4  55 3.1±0.1  1.16±0.13 

 ---  2.3 0.5  64 3.4±0.1  1.39±0.25 

 ---  2.4 0.6  72 2.8±1.1  2.01±0.5 

 ---  2.5 0.7  79 4.7±1.5 
*
 2.65±0.11

*
 

 ---  2.6 0.8  87 6.6±2.0 
*
 2.86±1.7

*
 

 ---  2.7 0.9  95 9.63±2.9
*
 3.33±2.0

*
 

 ----  2.8 1.0  80 7.1±2.1
*
 2.10±0.96

*
 

______________________________________________________________________________ 

 

n=3 for Mean± SEM of shoot number and shoot length 
*
P< 0.05 
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Figure 1A-F. Effect of Benzyl amino purine alone or in combination with IAA on in vitro shoot regeneration from 

intermodal tissue of Catharanthus roseus. Figure 1A- Nodal segments supplemented with 2.3 mg/l
-1

 of BAP and 0.6 

mg/l
-1

IAA showing high number and larger size of shoots. Figure 1B-D Nodal segments received 2.4 mg/l
-1

of BAP 

and 0.7 mg/l
-1

IAA showing healthy number of shoots and their larger size. Figure 1E-F-Showing the minimal 

growth of nodal segments supplemented with single BAP at, 2.0, 2.1, 2.2 and 2.5 mg/l
-1

. 
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Figure 2A-I. Effect of Kinetin alone or in combination with IAA on in vitro shoot regeneration from intermodal 

tissue of Catharanthus roseus. Figure 2A- Nodal segments supplemented with 2.7 mg/l
-1

 of KN and 0.8 mg/l
-1

IAA 

showing high number and larger size of shoots. Figure 2B- Nodal segments received 2.8 mg/l
-1

of KN and 0.9 mg/l
-

1
IAA showing healthy number of shoots and their larger size. Figure 1C-I-Showing the minimal growth of nodal 

segments supplemented with single KN at, 2.0, 2.1, 2.2,2.3, 2.4, 2.5 and 2.6 mg/l
-1

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Gr 

 

aph 1.0 This graph shows the high shoot formation potency of Catharanthus roseus nodal tissue responded 

against various concentrations of Benzyl amino Purine in combination with 3-indole-acetic acid. The shoot 

initiation results were shown in mean percentage. 
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Graph 1.1 This graph shows the moderate shoot formation potency of Catharanthus roseus nodal tissue 

responded against various concentrations of Kinetin in combination with 3-indole-acetic acid. The shoot 

initiation results were shown in mean percentage. 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 1.2 

This graph shows the average shoot formation potency of Catharanthus roseus nodal tissue responded against 

various concentrations of Benzyl amino Purine alone.  The shoot initiation results were shown in mean 

percentage. 
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Graph 1.3 This graph shows the minimum shoot formation potency of Catharanthus roseus nodal tissue 

responded against various concentrations of Kinetin alone. The shoot initiation results were shown in mean 

percentage. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 1.4 A-I. Effect of Dark phase on in vitro shoot regeneration from intermodal tissue of Catharanthus roseus. 

Fifth column showing highest shoot development percentage achived with the 14 h dark treatment. 

4.0 DISCUSSION 
In the current research, shoot initiation response was varied in Murashigee and Skoog medium supplemented with 

different PGRs. The initiation of auxiliary bud growth was noticed after 1
st
 week of incubation and the number of 

shoots and shoot length was determined after 6
th
 week. According to the data obtained in the present study, the 

analysis of variance of shoot initiative response was highly noticed. The optimum concentration of Benzyl amino 

purine in combination with 3-Indole-acetic acid was found significant in the adventitious bud development. Nodal 

segments supplemented with auxin and cytokinin ratio1:2 (0.6 mg/L IAA and 2.3 mg/L of BAP) produced high 

number of shoots with larger size (Makunga and Staden, 2008; Sen et al., 2009) (See Fig. 1A). On the other hand 

nodal segments received auxin and cytokinin in 1:3(0.7 mg/L IAA and 2.4 mg/Lof BAP) also resulted in good 

number of shoot with large size (See Fig. 1B). Even though, the development was observed with the nodal segments 

supplemented with BAP 1.9, 2.0, 2.1, 2.2 and 2.5 mg/l
-1

 in combination with IAA 0.2, 0.3, 0.4, 0.5, 0.8 mg/l
-1

, the 

further growth was not seen (See Figures 1C, 1D, 1E, 1F). The capacity of auxiliary bud proliferation and 

development of shoots were found low with Benzyl amino purine alone. The decrease or increase in the 

concentration of Benzyl amino purine from the optimal level, a gradual reduction in the number of shoots was 

noticed. On the other hand, the growth rate of the nodal segments supplemented various concentrations of Kinetin 

alone or in combination with 3-Indole-acetic acid showed poor ability on the shoot development. The number of 

shoots and their length was found slightly more in the nodal segments that were maintained on Kinetin in 

combination with IAA (See Figures 8, 9, 10, 11). It was published that, the nodal segments of C. roseus showed 

high shoot formation capacity using Benzyl amino purine alone at 6.0 mg/L (Rupesh Kumar et al., 2013). In the 

same year it was also published that, the nodal segments of C. roseus was effectively showed 98% of shoot 

development at 1.0 mg/l BAP alone (shoot number 7.12±0.45 and shoot length 1.80±0.28) and further on sub 

culturing, these regenerated shoots on to 0.5 mg/l BAP in combination with 1.0 mg/l NAA resulted even more high 

in shoot number and shoot length (shoot number 7.30±0.64 and shoot length 5.97±0.17) (Jitendra Mehta et al., 

2013). The above studies were in confusion that, whether the BAP or NAA induce the shoot formation. 

It is well fact that known that, Benzyl amino purine induces larger number of adventitious shoots comparing to other 

PGRs in microprogation of ornamental plants like C. roseus (Tripepi, 1997). The present studies correlated with 

previously reported work at the same makes differs in several aspects such as methodology of nodal tissue 

sterilization, the use of BAP and IAA at different concentrations, the number of shoots produced and their 

length(Bakrudeen et al., 2013; Pandey et al., 2014; Rukhama et al., 2013; Mohammed Faheem et al., 2011). 

The effect of dark phase was also determined in this study.(Graph 1.5) Nodal segments maintained at 14 h dark 

showed increased rate of regeneration capacity (Choi et al., 2001; Dai and Castillo, 2007; Dai et al., 2004). This is 
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due etiolating and subsequent in decrease of deposition in the cell wall makes the cells to easily absorb the 

exogenous plant growth regulators (PGRs) and speed up the process of organogenesis of C. roseus. The data of the 

nodal segments which shown negligible and without response were not shown in the results.  

 

5.0 CONCLUSION 
The study concludes that, the nodal segments of C. roseus cultivated on MS mediam supplemented with 2.3 mg/L 

BAP and 0.7 mg/L IAA was found best choice for shoot multiplication. It also concluded that BAP is more suitable 

PGR compared with from Kinetin for shoot proliferation and development from C. roseus nodal tissue.  
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