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Abstract 

Keeping the importance of vegetative propagation in ensuring mass multiplication of seedlings 

particularly of those species, which are difficult to germinate through seeds, a systematic research trial 

was conducted to know the effect of PGRs on the effect of different PGRs on rooting and shooting 

behavior of Rauvolfia serpentina and Gymnema sylvestre stem cuttings. Research was laid out in 

Factorial Completely Randomized Design with 13 treatments replicated thrice. Parameters studied were 

rooting percentage, number of primary roots/cutting, length of the primary root, sprouting percentage and 

survival percentage of cuttings. Maximum rooting percentage (83.33 and 45.00%) was observed in 

Sarpagandha and Gudmar respectively under the treatment 750 ppm NAA and 750 ppm IBA. Maximum 

sprouting percentage of Sarpgandha was observed in 750 ppm NAA (86.67%), while in case of Gudmar, 

it was 61.67% in 750 ppm IBA. Maximum number of primary roots (3.20) in Sarpagandha cuttings was 

observed in 750 ppm IAA and in case of Gudmar; it was 3.43 in 750 ppm IAA. Maximum length of 

primary roots (4.69 cm) in Sarpagandha cuttings was observed in 750 ppm IAA and in case Gudmar, it 

was 10.31 cm in 750 ppm IBA. Maximum survival percentage (70.00%) in Sarpagandha cuttings was 

observed in 500 ppm NAA and in case of Gudmar, it was 45.00% in 750 ppm NAA. It could be 

concluded that to obtain uniform, healthy and vigorous seedlings of Rauvolfia serpentina, stem cuttings 

of length 15 cm, thickness 6-7 mm, having 4-5 bud should be dipped up to 5 cm in 750 ppm NAA for 

two minutes and transplanted in rooting medium. In case of Gymnema sylvestre, stem cuttings of length 

15 cm, thickness 4-5 mm, having 4-5 bud should be dipped up to 5 cm in 750 ppm IBA for two minutes 

and transplanted in rooting medium. 

 

Keywords: Rauvolfia serpentina, Gymnema sylvestre, PGRs, cuttings, rooting, sprouting, survival, 

seedlings 

 

Introduction 

Many plants either do not produce seeds or if they produce them, the seeds are not viable or 

lose their viability soon after seeding and in some case even before seeding [4]. To overcome 

this problem, vegetative propagation has the potential to produce seedlings of high uniformity 

which is not possible through seed regeneration [6]. It also helps to achieve genetic gain with in 

short period of time by mass multiplication of selected genotypes [27]. Among several methods 

of vegetative propagation, stem cuttings is the quickest and easiest technique and good stock 

material can be obtained round the year by adopting this technique [8]. In recent years, many 

species difficult to root are made to root easily by use of root inducing chemicals and 

modifying the surrounding environment [25]. Of the different groups, auxins have been in use 

for initiation of rooting in cuttings of various medicinal crops [2]. 

Gudmar and Sarpagandha are multiplied through natural mode of regeneration in forests which
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is a very slow process. Poor seed viability and low seed 

germination rate has hampered large scale commercial 

cultivation of Sarpagandha and over exploitation led its 

inclusion in Red Data Book of India as an endangered plant 

species [4]. Poor germination percentage, indiscriminate 

collection and over exploitation from natural habitat for 

commercial purposes has rendered Rauvolfia to be threatened 

with extinction even though the seeds are chosen for sowing 

purpose [17]. In case of Gudmar also, seeds lose their viability 

quickly. Propagation through seed is difficult due to low 

viability and very low germination (5-30%) because of 

adverse influence of the stony endocarp, seed coat induced 

dormancy and non-deep physiological dormancy [11]. Since, 

seeds of both above species exhibit dormancy and 

germination of both species is late, extremely low, erratic and 

asynchronous which decelerates the conservation strategy of 

these species. Therefore, it was the need of hour to innovate 

the methodology for overcoming multiplication problem in 

both the species. Large scale cultivation through vegetative 

propagation may therefore be beneficial for commercial 

cultivation of Sarpagandha and Gudmar. 

Sarpagandha is low-diverse, endangered and red-listed plant 

species because of over exploitation. Poor seed viability, low 

seed germination rate, and low vegetative propagation rate 

through root cuttings has hampered large scale commercial 

cultivation of Sarpagandha through conventional mode. 

Gymnema sylvestre is popularly known as Gudmar of 

Asclepiadaceae family and is widely distributed in the tropical 

forests of central, western and southern India and in the 

tropical areas of Africa, Australia and China. Its habit is 

perennial, woody climber and generally requires support for 

growth. Propagation through seed germination is difficult due 

to low viability of the seeds. 

 

Material and Methods 

The experimental site was located at AICRP (MAPs) 

Research Farm, Birsa Agricultural University, Kanke, Ranchi, 

located in the plateau region of Jharkhand. Geographically, it 

is located at 23026'30" N latitude and 85018'20" E longitude in 

Chhota Nagpur plateau, situated in north eastern part of India 

and at an altitude of between 646 m above the mean sea level. 

The general climate of the region is classified as ‘sub humid 

megathermal’ with mean daily temperature of about 24.2 oC. 

The mean relative humidity is about 70.88% with its range 

from 57.0 to 92.0% in the area. The average annual rainfall of 

this area is approximately 1400mm which is mostly erratic, 

punctuated with occasional dry spells. Experiment was laid 

out in Factorial Completely Randomized Design with 13 

treatments replicated thrice by following the procedure 

outlined by [20]. Treatments consisted of control and different 

concentrations of IBA, IAA and NAA like 250, 500, 750 and 

1000 ppm. Number of cuttings per treatment was kept as 20. 

The cuttings were dipped up to 5 cm deep in the solution for 

two minutes and were directly planted in the polythene bags 

filled with rooting media. 

The experimental materials comprised of uniform, healthy, 

disease and pest free cuttings of pencil size thickness 

collected from median portion of Rauvolfia serpentina and 

Gymnema sylvestre mother plants from AICRP (MAPs) 

Research Farm, BAU. In case of Rauvolfia serpentina; stem 

cuttings of length 15cm, thickness 6-7mm, having 4-5 bud 

was selected, while in case of Gymnema sylvestre; stem 

cuttings of length 15cm, thickness 4-5mm, having 4-5 bud 

was selected. The basal portion of the cutting was given a 

slant cut and lower bud of the cutting was planted in the 

medium. Cuttings were treated with carbendazim (0.2%) 

before planting to check the incidence of the fungal diseases 

including rot. Transplanted cuttings were raised in polytubes 

and maintained under identical growing conditions in 

experimental area and used to study rooting and sprouting 

pattern. Data was collected on rooting percentage, number of 

primary roots/cutting, length of primary roots, sprouting 

percentage and survival percentage of cuttings after 75 days 

of transplantation and subjected to ANOVA with critical 

difference values tabulated at five per cent level of 

significance of corresponding degree of freedom.  

 

Results and Discussion 

Rooting percentage of Rauvolfia serpentina and Gymnema 

sylvestre cuttings: Table 1 represents the rooting percentage 

of Rauvolfia serpentina and Gymnema sylvestre cuttings after 

75 days of transplantation in polytubes. In both the species i.e. 

Rauvolfia serpentina and Gymnema sylvestre, significant 

difference was observed among the treatment with respect to 

control. Maximum rooting percentage was observed in 750 

ppm NAA (83.33%) while minimum rooting percentage was 

observed in 250 ppm NAA (68.33%) which was significantly 

superior to control (20.00%) and 250 ppm NAA (68.33) and 

at par with rest of the 10 PGR treatments like 250 ppm IBA 

(73.33%), 500 ppm IBA (75.00%), 750 ppm IBA (76.67%), 

1000 ppm IBA (75.00%), 250 ppm IAA (73.33%), 500 ppm 

IAA (76.67%), 750 ppm IAA (75.00%), 1000 ppm IAA 

(75.00%), 500 ppm NAA (75.00%) and 1000 ppm NAA 

(80.00%). Grand mean of all the treatment including control 

for rooting percentage of Rauvolfia serpentine was calculated 

as (71.28%). 

 
Table 1: Rooting percentage of Rauvolfia serpentina and Gymnema 

sylvestre cuttings after 75 days of transplantation in polytubes 
 

Sl. No. Treatments details 
Rooting percentage (%) 

Rauvolfia serpentina Gymnema sylvestre 

1. T0 (Control) 20.00 16.67 

2. T1 (250 ppm IBA) 73.33# 36.67 

3. T2 (500 ppm IBA) 75.00# 38.33# 

4. T3 (750 ppm IBA) 76.67# 45.00* 

5. T4 (1000 ppm IBA) 75.00# 43.33# 

6. T5 (250 ppm IAA) 73.33# 35.00 

7. T6 (500 ppm IAA) 76.67# 41.67# 

8. T7 (750 ppm IAA) 75.00# 45.00* 

9. T8 (1000 ppm IAA) 75.00# 41.67# 

10. T9 (250 ppm NAA) 68.33 40.00# 

11. T10 (500 ppm NAA) 75.00# 43.33# 

12. T11 (750 ppm NAA) 83.33* 45.00* 

13. T12 (1000 ppm NAA) 80.00# 45.00* 

Grand mean 71.28 39.74 

S.E.(m) 3.67 2.70 

C.D. 5% 10.73 7.88 

C.V. (%) 8.92 11.75 

*Best treatment, #-at par with best treatment 

 

Rauvolfia cuttings with IBA 2000 ppm significantly increased 

rooting and sprouting percentage against the control [10]. IAA 

treated cuttings of Rauvolfia serpentina gave maximum 

rooting in 500 ppm concentration (100%) [3]. With IBA 

treatments, maximum (100%) rooting was obtained in 3000 

ppm concentration and 500 ppm, 1000 ppm and 4000 ppm 

concentrations resulted in 85.7%. With NAA treated cuttings, 

maximum rooting was obtained at 500 ppm, 1000 ppm and 

4000 ppm concentrations (100%). 

Similarly in case of Gymnema sylvestre, highly significant 

difference was observed among the treatments with respect to 

control. Maximum rooting percentage was observed (45.00%) 

http://www.chemijournal.com/
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in 750 ppm IBA, 750 ppm IAA, 750 ppm NAA, 1000 ppm 

NAA while minimum rooting percentage was (35.00%) was 

observed in 250 ppm IAA which is significantly superior than 

control (16.67%), 250 ppm IAA (35.00%) and 250 ppm IBA 

(36.67%) but at par with rest of the 6 PGR treatments like 

500 ppm IBA (38.33%), 1000 ppm IBA (43.33%), 500 ppm 

IAA (41.67%), 1000 ppm IAA (41.67%), 250 ppm NAA 

(40.00%) and 500 ppm NAA (43.33%). Grand mean of all the 

treatment including control for rooting percentage of 

Gymnema sylvestre was calculated as (39.74%). 

2500 ppm IBA treatment is best to improve the rooting ability 

of apical shoot cuttings in Gymnema sylvestre [13]. Softwood 

cuttings of Gymnema, 10-15 cm long with 1 cm diameter 

were treated with IAA (600, 800, 1000 ppm), IBA (600, 800, 

1000 ppm) and NAA (600, 800, 1000 ppm) respectively [15]. 

Out of the all treatments, IBA 800 ppm performed better 

recording highest rooting percentage (75.12%) which was 

followed by treatment NAA 600 ppm. Rooting percentage of 

Gudmar varied from18.5 - 44.5%. March was found to be the 

best month for planting of Gymnema sylvestre cuttings as it 

showed maximum rooting (44.5%) [19]. July was also found to 

be equally good for the purpose. Cuttings of Gudmar treated 

with 1000 ppm IBA gave the highest rooting percentage 

(68.50%), longest root length (30.25 cm) and number of new 

leaves [14].  

The rooting in woody cuttings is chiefly influenced by the 

concentration of carbohydrate. Generally carbohydrates 

supply energy and carbon skeleton for the synthesis of 

organic compounds which are used for root formation. High 

sugar level affects rooting by reducing the level of nitrogen 

which is essential for rooting process [28]. Carbohydrate helps 

in auxin transport as well as growth of shoots and roots. 

Higher percentage of rooting in cuttings treated with IBA may 

be ascribed to the higher partitioning of photosynthates 

towards root development. The reason may be attributed to 

enhanced tissue sensitivity and increased rooting via 

increased internal free IBA resulting in increased number of 

roots [26].  

 

Sprouting percentage of Rauvolfia serpentina and 

Gymnema sylvestre cuttings: Table 2 represents the 

sprouting percentage of Rauvolfia serpentina and Gymnema 

sylvestre cuttings after 75 days of transplantation in 

polytubes. In case of both the species i.e. Rauvolfia serpentina 

and Gymnema sylvestre, all the treatments were highly 

significant with respect to control.  

In case of Rauvolfia serpentina, maximum sprouting 

percentage was observed with 750 ppm NAA (86.67%) while 

minimum sprouting percentage was observed with 250 ppm 

NAA (73.33%) which was significantly superior to 5 PGR 

treatments viz. control (31.67%), 250 ppm IBA, 500 ppm 

IBA, 250 ppm IAA (75.00%) and 250 ppm NAA (73.33%) 

and at par with rest of the 7 PGR treatments like 750 ppm 

IBA (78.33%), 1000 ppm IBA (76.67%), 500 ppm IAA 

(78.33%), 750 ppm IAA (76.67%), 1000 ppm IAA (76.67%), 

500 ppm NAA (76.67%) and 1000 ppm NAA (80.00%). 

Effect of various concentrations of IAA on sprouting of 

Rauvolfia serpentina was studied by [22] and concluded that 

the use of 40 ppm IAA is best for higher rate of sprouting. 

Almost 65 to 70% stem cuttings sprouted when treated with 

IAA-40 ppm concentration. Rauvolfia cuttings with IBA 2000 

ppm significantly increased rooting and sprouting percentage 

against the control [10]. Marked effect of auxins on the 

minimum days required for sprouting (50%) of Rauvolfia 

tetraphylla cuttings by [12]. They recorded that IBA 50 ppm 

took minimum days to 50% sprouting with a value of 12.40 

days; whereas control took maximum days to 50% sprouting 

i.e. 17.93 days. 

 
Table 2: Sprouting percentage of Rauvolfia serpentina and 

Gymnema sylvestre cuttings after 75 days of transplantation in 

polytubes 
 

Sl. No. Treatments details 
Sprouting percentage (%) 

Rauvolfia serpentina Gymnema sylvestre 

1. T0 (Control) 31.67 26.67 

2. T1 (250 ppm IBA) 75.00 51.67 

3. T2 (500 ppm IBA) 75.00 56.67# 

4. T3 (750 ppm IBA) 78.33# 61.67* 

5. T4 (1000 ppm IBA) 76.67# 60.00# 

6. T5 (250 ppm IAA) 75.00 51.67 

7. T6 (500 ppm IAA) 78.33# 55.00 

8. T7 (750 ppm IAA) 76.67# 55.00 

9. T8 (1000 ppm IAA) 76.67# 50.00 

10. T9 (250 ppm NAA) 73.33 51.67 

11. T10 (500 ppm NAA) 76.67# 55.00 

12. T11 (750 ppm NAA) 86.67* 58.33# 

13. T12 (1000 ppm NAA) 80.00# 53.33 

Grand mean 73.85 52.82 

S.E.(m) 3.67 2.22 

C.D. 5% 10.73 6.48 

C.V. (%) 8.61 7.27 

*Best treatment, #-at par with best treatment 
 

Similarly in case of Gymnema sylvestre, maximum sprouting 

percentage was observed in 750 ppm IBA (61.67%) while 

minimum was observed with 1000 pm IAA (50.00%) which is 

significant with 4 PGR treatments like 500 ppm IBA 

(56.67%), 750 ppm IBA (61.67%), 1000 ppm IBA (60.00%), 

750 ppm NAA (58.33%) and at par with remaining 7 PGR 

treatments like 250 ppm IBA (51.67%), 250 ppm IAA 

(51.67%), 500 ppm IAA (55.00%), 750 ppm IAA (55.00%), 

250 ppm NAA (51.67%), 500 ppm NAA (55.67%), 1000 ppm 

NAA (53.33). 

Gudmar cuttings dipped in 1000 ppm IBA solution for 30 

minutes exhibited highest sprouting (77.87%). The lowest 

rooting was observed in the cuttings planted in the month of 

December (18.5%). Sprouting percentage of Gudmar varied 

from 51.4-89.6% whereas rooting percentage varied from 

18.5-44.5%. March was found to be the best month for 

planting of Gymnema sylvestre cuttings as it showed 

maximum sprouting (89.6%) and rooting (44.5%) [19]. 

 

Number of primary roots in Rauvolfia serpentina and 

Gymnema sylvestre cuttings: Table 3 represents the number 

of primary roots in Rauwolfia serpentina and Gymnema 

sylvestre cuttings after 75 days of transplantation in 

polytubes. In case of both the species i.e. Rauvolfia serpentina 

and Gymnema sylvestre, all the treatments were significant 

with respect to control. In case of Rauvolfia serpentina, 

maximum number of primary roots were observed by using 

750 ppm IAA (3.20), while minimum number of primary 

roots were observed in 250 ppm IBA, 250 ppm IAA, 500 ppm 

IAA, 250 ppm NAA (2.67) which was significant with 3 PGR 

treatments (750 ppm IBA, 750 ppm IAA, 750 ppm NAA) and 

at par with remaining 5 PGR treatments like 500 ppm IBA 

(2.73), 1000 ppm IBA (2.80), 1000 ppm IAA (2.80), 500 ppm 

NAA (2.70) and 1000 ppm NAA (2.73). Grand mean of all 

the treatment including control for number of primary roots of 

Rauvolfia serpentine was calculated as (2.72). The application 

of IBA may have an indirect influence by enhancing the speed 

of transformation and movement of sugar to the base of 

cuttings and consequently rooting. 

http://www.chemijournal.com/
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The increase in number of roots was probably due to 

hormonal effect and accumulation of other internal substances 

and their downward movement as reported in citrus species 
[18]. The application of IBA may have an indirect influence by 

enhancing the speed of transformation and movement of sugar 

to the base of cuttings and consequently rooting. Increased 

number of roots due to auxin application is a common feature 

in many herbaceous perennial crops [7, 9]. Rooting behavior of 

Rauvolfia serpentina revealed that maximum numbers of 

roots were observed in 2000 ppm, 3000 ppm and 4000 ppm 

NAA and maximum length of roots were recorded in 500 ppm 

and 4000 ppm NAA treated cuttings, respectively [3]. 

Similarly maximum number of primary roots of Gudmar were 

observed by using 750 ppm IAA (3.43), while minimum 

number of primary roots were observed in 250 ppm NAA 

(2.73) which was significant with 3 PGR treatments (750 ppm 

IBA, 750 ppm IAA, 750 ppm NAA) and at par with 

remaining 8 PGR treatments like 250 ppm IBA (2.87), 500 

ppm IBA (2.93), 1000 ppm IBA (2.87), 250 ppm IAA (2.93), 

500 ppm IAA (3.00), 1000 ppm IAA (2.80), 500 ppm NAA 

(2.93) and 1000 ppm NAA (2.80). Grand mean of all the 

treatment including control for number of primary roots of 

Gymnema sylvestre was calculated as (2.72).  

 
Table 3: Number of primary roots in Rauvolfia serpentina and 

Gymnema sylvestre cuttings after 75 days of transplantation in 

polytubes 
 

S. No. Treatments details 
Number of primary roots 

Rauvolfia serpentina Gymnema sylvestre 

1. T0 (Control) 1.50 1.72 

2. T1 (250 ppm IBA) 2.67 2.87 

3. T2 (500 ppm IBA) 2.73 2.93 

4. T3 (750 ppm IBA) 3.10# 3.37# 

5. T4 (1000 ppm IBA) 2.80 2.87 

6. T5 (250 ppm IAA) 2.67 2.93 

7. T6 (500 ppm IAA) 2.67 3.00 

8. T7 (750 ppm IAA) 3.20* 3.43* 

9. T8 (1000 ppm IAA) 2.80 2.80 

10. T9 (250 ppm NAA) 2.67 2.73 

11. T10 (500 ppm NAA) 2.70 2.93 

12. T11 (750 ppm NAA) 3.07# 3.23# 

13. T12 (1000 ppm NAA) 2.73 2.80 

Grand mean 2.72 2.89 

S.E.(m) 0.14 0.13 

C.D. 5% 0.40 0.38 

C.V. (%) 8.79 7.76 

*Best treatment, #-at par with best treatment 
 

Length of primary roots in Rauvolfia serpentina and 

Gymnema sylvestre cuttings: Table 4 represents the length of 

primary roots in Rauvolfia serpentina and Gymnema sylvestre 

cuttings after 75 days of transplantations n polytubes. In case 

of Rauvolfia serpentina all the treatments all the treatments 

were significant with respect to control. Maximum length of 

primary roots (4.69 cm) was observed in 750 ppm IAA, while 

minimum length (4.21 cm) was observed in 1000 ppm NAA 

which was significant with 2 PGR treatments like 750 ppm 

IBA and 750 ppm IAA and at par with remaining 9 

treatments like 250 ppm IBA (4.22 cm), 500 ppm IBA (4.25 

cm), 1000 ppm IBA (4.37 cm), 250 ppm IAA (4.28 cm), 500 

ppm IAA (4.35 cm), 1000 ppm IAA (4.31 cm), 250 ppm 

NAA (4.29 cm), 500 ppm NAA (4.30 cm) and 750 ppm NAA 

(4.43 cm). Grand mean of all the treatment including control 

for length of primary roots of Rauvolfia serpentine was 

calculated as (4.28cm). 

Highest root length in Tabernaemontana coronaria when 

treated with IBA at 2000 ppm. The reason may be attributed 

to enhanced tissue sensitivity and increased rooting via 

increased internal free IBA resulting in increased number of 

roots [5]. In Karonda, among different treatments (2500, 5000, 

7500, 10000, 15000, 20000 ppm IBA and control), highest 

length of longest roots (15.3 cm) were recorded in 10000 ppm 

IBA and minimum values were recorded in control [16]. 

 
Table 4: Length of primary roots in Rauvolfia serpentina and 

Gymnema sylvestre cuttings after 75 days of transplantation in 

polytubes 
 

Sl. No. Treatments details 
Length of primary roots (cm) 

Rauvolfia serpentina Gymnema sylvestre 

1. T0 (Control) 3.35 6.32 

2. T1 (250 ppm IBA) 4.22 8.13 

3. T2 (500 ppm IBA) 4.25 8.28 

4. T3 (750 ppm IBA) 4.62# 10.31* 

5. T4 (1000 ppm IBA) 4.37 9.95# 

6. T5 (250 ppm IAA) 4.28 7.41 

7. T6 (500 ppm IAA) 4.35 7.67 

8. T7 (750 ppm IAA) 4.69* 8.67 

9. T8 (1000 ppm IAA) 4.31 7.84 

10. T9 (250 ppm NAA) 4.29 7.76 

11. T10 (500 ppm NAA) 4.30 7.92 

12. T11 (750 ppm NAA) 4.43# 8.46 

13. T12 (1000 ppm NAA) 4.21 8.05 

Grand mean 4.28 8.21 

S.E.(m) 0.10 0.48 

C.D. 5% 0.29 1.41 

C.V. (%) 3.97 10.14 

*Best treatment, #-at par with best treatment 
 

In case of Gymnema sylvestre, 9 treatments were significant 

with respect to control while 2 treatments (250 ppm IAA and 

500 ppm IAA) were at par with respect to control. Maximum 

length of primary roots was observed in 750 ppm IBA (10.31 

cm) while minimum length of primary roots (7.41 cm) was 

observed in 250 ppm IAA, which was significant with 2 PGR 

treatments (750 ppm IBA and 1000 ppm IBA) and at par with 

remaining 9 treatments like 250 ppm IBA (8.13 cm), 500 ppm 

IBA (8.28 cm), 500 ppm IAA (7.67 cm), 750 ppm IAA (8.67 

cm), 1000 ppm IAA (7.84 cm), 250 ppm NAA (7.76 cm), 500 

ppm NAA (7.92 cm), 750 ppm NAA (8.46 cm) and 1000 ppm 

NAA (8.05 cm). Grand mean of all the treatment including 

control for length of primary roots of Gymnema sylvestre was 

calculated as (8.21 cm). The increase in length of roots in 

cuttings treated with growth regulators may be due to the 

enhanced hydrolysis of carbohydrates, accumulation of 

metabolites at the site of application, synthesis of new 

proteins, cell enlargement and cell division induced by the 

auxins [23]. 

 

Survival percentage of Rauvolfia serpentina and Gymnema 

sylvestre cuttings: Table 5 represents the survival percentage 

of Rauvolfia serpentina and Gymnema sylvestre cuttings after 

75 days of transplantation in polytubes. In case of both the 

species i.e. Rauvolfia serpentina and Gymnema sylvestre, all 

the treatments were highly significant with respect to control. 

In case of Rauvolfia serpentina, maximum survival 

percentage (70.00%) was observed in 500 ppm NAA while 

minimum survival percentage (58.33%) was observed in 250 

ppm IAA which was significant with 3 PGR treatments (250 

ppm NAA, 500 ppm NAA, 750 ppm NAA) and at par with 

remaining 8 PGR treatments. 

http://www.chemijournal.com/
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Table 5: Survival percentage of Rauvolfia serpentina and Gymnema 

sylvestre cuttings after 75 days of transplantation in polytubes 
 

Sl. No. Treatments details 
Survival percentage (%) 

Rauvolfia serpentina Gymnema sylvestre 

1. T0 (Control) 16.67 16.67 

2. T1 (250 ppm IBA) 61.67 36.67 

3. T2 (500 ppm IBA) 61.67 36.67 

4. T3 (750 ppm IBA) 63.33 38.33 

5. T4 (1000 ppm IBA) 61.67 38.33 

6. T5 (250 ppm IAA) 58.33 35.00 

7. T6 (500 ppm IAA) 60.00 41.67# 

8. T7 (750 ppm IAA) 63.33 38.33 

9. T8 (1000 ppm IAA) 61.67 36.67 

10. T9 (250 ppm NAA) 65.00# 40.00# 

11. T10 (500 ppm NAA) 70.00* 41.67# 

12. T11 (750 ppm NAA) 66.67# 45.00* 

13. T12 (1000 ppm NAA) 63.33 43.33# 

Grand mean 59.49 37.56 

S.E.(m) 1.85 2.17 

C.D. 5% 5.41 6.34 

C.V. (%) 5.38 9.99 

*Best treatment, #-at par with best treatment 
 

In Grape that the application of IBA at 2000 ppm by dip 

method was best survival (94.08%) [24]. In Callistemon 

speciosus, apical cuttings treated with 2000 ppm NAA 

recorded highest survival percentage (99%) [21]. Among 

different concentrations of IBA (0, 1000 or 2000 ppm) on 

survival percentage of cuttings of different citrus species 

(Kagzi lime, Rangpur lime, sweet lime, and seedless lemon). 

IBA at 2000 ppm was superior in terms of survival percentage 

(96.66%) [18]. 

In case of Gymnema sylvestre, maximum survival percentage 

(45.00%) was observed in 750 ppm NAA while minimum 

survival percentage (35.00%) was observed in 250 ppm IAA 

which was significant with 4 PGR treatments (500 ppm IAA, 

500 ppm NAA, 750 ppm NAA and 1000 ppm NAA) and at 

par with remaining 7 PGR treatments. In Gymnema cuttings, 

IBA 800 ppm performed better survival percentage (91.19%) 

which was followed by treatment NAA 600 ppm [15]. Gudmar 

cuttings dipped in 1000 ppm IBA solution for 30 min 

exhibited highest survival (40.67%) [19]. Hardwood cuttings of 

Gymnema sylvestre treated with 1500 ppm IAA or 2000 ppm 

IBA gave the highest field survival [14]. Survival percentage 

was non-significant between cuttings taken of Gudmar from 

the pre-flowering (92%) and post-flowering (87%) stages [1].  

 

Conclusion 

Maximum rooting percentage (83.33%) of Rauvolfia 

serpentina was observed in 750 ppm NAA, and in Gymnema 

sylvestre, maximum rooting percentage (45.00%) of was 

observed in 750 ppm IBA, 750 ppm IAA, 750 ppm NAA, 

1000 ppm NAA. Maximum sprouting percentage (86.67%) of 

Rauvolfia serpentina was observed in 750 ppm NAA. 

Maximum sprouting percentage (61.67%) of Gymnema 

sylvestre cuttings was observed in 750 ppm IBA. Maximum 

number of primary roots (3.20) in Rauvolfia serpentina 

cuttings was observed in 750 ppm IAA, while maximum 

number of primary roots (3.43) in Gymnema sylvestre cuttings 

was observed in 750 ppm IAA. Maximum length of primary 

roots (4.69 cm) in Rauvolfia serpentina cuttings was observed 

in 750 ppm IAA and maximum length of primary roots (10.31 

cm) in Gymnema sylvestre cuttings was observed in 750 ppm 

IBA. Maximum survival percentage (70.00%) in Rauvolfia 

serpentina cuttings was observed in 500 ppm NAA and 

maximum survival percentage (45.00%) in Gymnema 

sylvestre cuttings was observed in 750 ppm NAA.  

So, stem cuttings of Sarpagandha of length 15 cm, thickness 

6-7mm, having 4-5 bud should be dipped up to 5 cm in 750 

ppm NAA for two minutes and transplanted in the polythene 

bags filled with rooting medium. Similarly stem cuttings of 

Gudmar of length 15 cm, thickness 4-5 mm, having 4-5 bud 

should be dipped up to 5 cm in 750 ppm IBA for two minutes 

and transplanted in the polythene bags filled with rooting 

medium.  
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