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ABSTRACT 

An experiment was carried out to study the effect of type of cutting, iBA and bioinoclilants on rooting in madhunashini. 
Among the three types of cuttings, hardwood cuttings registered higher values for frcsh (0.790g/cutting) and dry 
weight (0.650g/cutting) of sprouts, per cent rooting (6.66 %), fresh and dry weight of roots (0.037 and 0.030g/ 
cutting) and biomass production (O.682g1cutting). Among IBA and bioinoclilant treatments, Azotobacter Chl'OOCOCCll1II 

recorded higher values for I)ercentage sprouting (26.66 %) and rooting (9.99 %) as also for other root parameters; 
whereas, maximu11l frcsh weight (0.863g/cutting) and dry weight of sprouts (0.740glcntting), and, biomass production 
(0.759g1cutting) was observed in IBA 1000pp", treatmcnt. Interaction effect of type of cutting, IBA and bioinoculauts 
on fresh and dry weight of sprouts (2.438g and 2.084g, respectively) and biomass production (2.123g/cutting) was 
found superior in hardwood cultings treated with IBA 1000pp11l. Percentage of rooting (13.33 %) was bettcr in 
hardwood cuttings treated with Azotobacter cJ,roococclIlII. Therefore, among the various treatments tested, hardwood 
cuttings treated with AzotobacterchroococclIlII are the best for propagation through cuttings. 
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GYll111ellla sylvestre Retz. is a medicinal woody 
climber belonging to the family Asclepiadaceae. It is native 
to the tropical forests of Southern and Central India. Leaves 
of this species yield acidic glycosides and anthroquinones 
which have antidiabetic, antisweetener and anti­
inflammatory activities. Leaf extract from the plant is used 
in India as a stomachic, stimulant, laxative, diuretic and for 
curing diabetes (Alam et ai, 1990). The herb stimulates the 
heart, increases urine secretion and is useful in the treatment 
of Type 11 diabetes. 

Madhunashini is propagated through seeds in its 
natural habitat. But, there are problems like flower-shed, 
low fruit-set and a very short span of seed viability 
(Chandrasekar et ai, 2003). Besides overcoming problems 
in seed propagation, vegetative propagation is helpful for 
large scale multiplication of the plant during lean periods of 
seed availability. 

Gymnema is one of the highly traded medicinal plants 
sourced from the wild, with annual consumption of 500-
I OOOt/year (Ved and Goraya, 2007). There is an urgent need 
to bring it under cultivation with suitable agro-techniques, 
as well as for developing propagation methods. Therefore, 

the present study was initiated to standardize propagation 
methods in this plant through cuttings. 

The present study was carried out at Post Graduate 
Centre, University of Horticultural Sciences (Bagalkot), 
Gandhi Krishi Vignana Kendra Campus, Bengaluru. The 
experiment was laid out in Factorial Completely Randomized 
Design with three replications. Plant material required for 
the experiment was collected from Foundation for 
Revitalization of Local Health Traditions (FRLHT) , 
Bengaluru, and the experiment was spanned January to 
April. Three main treatments were imposed, i.e., type of 
cutting with 6 sub-treatments, i.e., bio-inoculants and IBA. 
Each treatment was replicated thrice; in each replication, 
10 cuttings were used. A slant cut was made at the basal 
end, whereas, a transverse cut was made at the top end of 
each cutting. Softwood cuttings I 0-15cm long were prepared 
and leaves on the lower portion of the cutting were removed, 
while those on the upper part were retained. Semi hardwood 
cuttings I 0-15cm long were prepared by retaining 2-3 leaves 
at the top. Hardwood cuttings were collected from the basal 
portion of the vine, and cuttings I 0-15cm long were prepared 
by removal of all the leaves. 
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The basal portion of the cuttings (about 2.5-3cm) was 
dipped either in bioinoculants or in distilled water (Control) 
for IS minutes, or, in growth regulator solution for one minute, 
and air-dri ed. Treated cuttings were pl anted in seed pans 
containing rooting medi a (soil, sand and FYM 2: I :2). Using 
a pointed stick, a hole was made in the media and the basa l 
portion of the cutting was inserted into it. Cuttings were 
planted in such a way that one basal node of the cutting 
was inserted into the medi a, and medium around the cutting 
was gently pressed to exclude air pockets. The seed pans 
with cuttings were placed in the net-house. Observations 
on various shoot and root parameters were collected 90 
days aft er planting. 

For recording fresh weight of sprouts, cuttings were 
uprooted at 90 days after planting. Fifty per cent of the 
rooted cuttings, but not more than fi ve cuttings in each 
treatment and replication, were uti li zed. The sprouts were 
separated from the cuttings and weighed. After recording 
fresh weight, the samples were dried in a hot air oven at 
60"C unti l constant weight was attained. 

Cuttings utilized for recording fresh weight of sprouts 
were used for recording fresh weight of roots as well. The 
root system was washed thoroughly in water and roots were 
separated from the cuttings and air dried. Their fresh weight 
and dry weights were recorded. Biomass was calculated 
by adding dry weights of the sprouts and the roots. 

Data on various shoot and root parameters were 
tabulated a nd s tati s ti ca ll y a na lyze d us ing Fac tori a l 
Completely Randomized Design (FCRD) . Inference was 
drawn aft er comparing the F values ca lculated with table F 
values at 5% (P= 0.05) level of significance. 

Cutti ngs treated with Azotobacter chroOCOCClI1II 

recorded highest per cent sprouting (40%) (Table I). This 
may be due to the fac t that Azotobacter chroococclIlII is a 
nitrogen fi xing bacterium which also produces the rooting 
honTIone IAA which, in tu rn, may have helped produce more 
number of roots, and aided better uptake of water and 
nutrients. Similar results were obtained by Karthikeyan and 
Sakthivel (20 II) in eucalyptus. Hardwood cuttings treated 
with IBA 1000ppm recorded higher fres h and dry weights 
of sprouts (2.438 and 2.084 glcutt ing). Higher fresh weight 
may be related to the higher number of and longer sprouts 
in these treatments, as in Jaslllilllllll salllbac (S ingh, 200 I). 
Similar response was recorded by Singh et a/ (2003) in 

long pepper. 

Rooting percentage ( 13.33%), fresh weight (0.088g) 
and dry we ight (0 .064g) of roots were max imum in 
hardwood cutt ings treated with Azotobacter chroococclIlII 

(Table 2). Superior root ing and rooting parameters could 
be due to producti on of plant hormones that stimu late root 
initiati on. Production of IAA, an important hormone for 

root ing, by Az% bacter chroOCOCClIIlI was confirmed by 
Karthi keya n and Sakthi vel (20 II ) whi le wo rking on 
e uca lyptu s. Ea rli e r s tudi es have a lso s hown th a t 
Azotobacter chroococclIlII spec ies are able to produce 
IAA, GA and cytokinin-like substances, both under culture 
conditions and in the plant rhizosphere (Brown, 1976). This 
suggests that continuous release of small quantities oflAA 
can enhance root initiation over a single appli cation of a 
root hormone. Sufficient amount (7.8!lg/ml) of IAA, to 
promote root init iati on and elongation, was produced even 
without supplementation with tryptophan (Karthikeyan and 

Table 1. I nfluencc of type of cutt ing, bioinoculants li nd I BA 0 11 various shoot IJ:tra lllctcrs in madhun3shini (Gymllew a syh1esll'e Retz.) 

Trea lment Per cent sprouting Fresh weight of sprouts (g) Dry weight of sprouts (g) 

M, M, M, Mean M, M, M, Mean M, M, M, Mean 

$1- Control 20.00 13 .33 6.66 13.33 0.01 5 0.037 0.060 0.037 0.0 12 0.035 0.046 0.03 1 
$2- Azospirillll lll lipo/el'lllll 26.66 20.00 26.66 24.44 0.049 0.066 1.389 0.50 1 0.047 0.064 1.020 0.377 
S)- Azotobacter chroococcIIII/ 26.66 13.33 40.00 26.66 0.57 1 0.430 0.648 0.549 0.536 0.368 0.584 0.496 
S4- Pseudomonas striata 13.33 13.33 16.66 14.44 0.195 0.074 0.079 0. 11 6 0.048 0.058 0.062 0.056 
S5- Pseudolllollosjlllorescellce 30.00 16.66 16.66 2 1.11 0.046 0. 162 0. 129 0. 11 2 0.040 0. 11 3 0. 108 0.087 
S, - IBA 1000ppm 16.66 20.00 16.66 17.77 0.047 0.104 2.438 0.863 0.040 0.096 2.084 0.740 
Mean 22.21 16. 11 20.55 0.153 0.145 0.790 0. 12 1 0. 122 0.650 

SEm± CD F tcst SEm± CD F tcst SEm± CD F test 

(P~O.05) (p~O.05) (P~O.05) 

M 1.69 NS 0. 11 4 0.328 • 0.095 0.273 • 
T 2.40 6.88 • 0.162 0.465 • 0.135 0.387 • 
M xT 4. 15 NS 0.280 0.805 • 0.233 0.670 • 
*Signific3nt at 5% NS - Non signi ficant M

1
- Sofiwood cuttings; M2 - Semi hardwood cuttings; M

j 
- Hardwood cuttings 
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T.'lblc 2. In fl uell ce of type of cult ings bio inoculants and IBA 011 va rious root Ila ramclcrs in l11 ad hun 3shin i (Gymllelllfl syh'es/re Retz.) 

Treatment PCI' cent rooting Root fresh weight (g) Root dry weigh' (g) 

M, M , M , Mean M, M, M , Mean M, M, M , Mean 

SI- Control 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
(0.70) (0.70) (0.70) (0.70) (0.70) (0.70) (0.70) (0.70) (0.70) (0.70) (0.70) (0.70) 

S2- Azospirillllllllipojerll lll 0.00 0.00 6.66 2.22 0.00 0.00 0.019 0.006 0.00 0.00 O.O tO 0.003 
(0.70) (0.70) ( 1.07) (0.82) (0.70) (0.70) (0.72) (0.7 1) (0.70) (0.70) (0.72) (0.7 1) 

S3- Azotobacter cliroococclIlIl 6.66 10.00 13.33 9.99 0.044 0.0 12 0.088 0.048 0.040 0.008 0.064 0.037 
( 1.07) (1.22) (3.66) ( 1.98) (0.73) (0.7 1) (0.76) (0.73) (0.73) (0.71) (0.74) (0.73) 

S4- Pseudomonas striata 0.00 0.00 6.66 2.22 0.00 0.00 0.020 0.006 0.00 0.00 0.017 0.006 
(0.70) (0.70) ( 1.07) (0.82) (0.70) (0.70) (0.72) (0.70) (0.70) (0.70) (0.7 1) (0.70) 

Ss· Pseu<iolllollasjluorescellce 0.00 0.00 6.66 2.22 0.00 0.00 0.053 0.017 0.00 0.00 0.050 0.0 16 
(0.70) (0.70) ( 1.07) (0.82) (0.70) (0.70) (0.74) (0.71) (0.70) (0.70) (0.74) (0.7 1 ) 

S, I BA 1000ppm 6.66 3.33 6.66 5.55 0.0 13 0.0 12 0.044 0.023 0.009 0.009 0.039 0.0 19 
( 1.07) (0.91) (1.07) ( 1.0 I) (0.72) (0.7 1 ) (0.74) (0.72) (0.7 1 ) (0.7 1 ) (0.73) (0.72) 

Mean 2.22 2.22 6.66 0.009 0.004 0.037 0.008 0.003 0.030 
(0.82) (0.82) ( 1.07) (0.70) (0.70) (0.73) (0.7 1 ) (0.70) (0.72) 

SEm± CD Fiest SEm± CD F test SEm± CD Fiest 
(P~O.05) (P~O.05) (P~O.05) 

M 0.04 0.11 • 0.004 0.013 • 0.003 0.010 • 
T 0.05 0.16 • 0.006 0.019 • 0.005 0.015 • 
M xT 0.10 0.28 • 0.0 10 NS 0.050 NS 

Note: Va lues in the parentheses arc square root transformed va lues ·Signifi cant at 5% 
M, - Softwood cutti ngs; M2 - Semi hardwood cuttings; M

J 
- Hardwood cuttings NS - Non significant 

Table 3. Dry biom ass IJroduct ion (g/cutt ing) ill madhull as hilli 
(Gymllema sylveMre l{ctz.) cutti ngs as in fl uenced by differcnt t)'I1C 
of cutt ing, bioinoculants and IBA 

Sub-treatment (S) Main treatments (M) 
Softwood Semi Hard wood Mean 

(M,) hardwood (M,) 
(M,) 

Sl- Control 0.0 12 0.D35 0.046 0.031 
S2- Azospirillum 0.047 0.064 1.030 0.381 
lipojerum 
SJ- Azotobacter 0.576 0.376 0.648 0.534 
cliroOCOCCll l1l 
S 4 - Pseudomollas 0.048 0.058 0.079 0.062 
striata 
Ss- Pseudomollas 0.040 0. 113 0. 158 0.103 
fluorescence 
S,- IBA 1000ppm 0.049 0. 105 2. 123 0.759 
Mean 0.128 O. t 25 0.68 t 

SEm± CD @5% F test 
M 0. 100 0.288 • 
S 0. 142 0.407 • 
MxS 0.246 0.706 • 
*Signifi cant at 5% 

Sakthive l, 20 II). Similar res ponse to Azotobacter 
chroococclIm inoculation in mulberry (Das et ai, 1990) and 
Ocimllm sallctllm (Vinutha, 2005) has been reported. Not 
much difference between fresh and dry weight of sprouts 
and roots was observed, which may be due to the small­
sized, thin sprouts and roots; moisture content was also lower, 
hence, smaller difference was observed. 
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Interaction of type of cutti ng and IBA treatment had 
significant innuence on biomass production (Table 3). 
Hardwood cuttings treated with lBA 1000ppm recorded 
higher biomass (2.123g) than semi hardwood and softwood 
cuttings with bioinoculant treatment. 

This study clearly indicates that vegetative propagation 
in Gymllema sylvestre by hardwood cuttings treated with 
Azotobacter c!uVOCOCCIIIIl and lBA 1000ppm gives best 
results, with good rooting and establishment. 
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