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In vitro regeneration of Arisaema
leschenaultii (Blume) using leaf explants
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ABSTRACT

A standard in vitro regeneration protocol from leaf explants was developed for a potential medicinal plant
Arisaema leschenaultii. Maximum callus induction (78%) was achieved on MS medium fortified with BAP
(1.5 mg/L) and NAA (0.9 mg/L). The maximum percentage of shoot proliferation (75%) was attained on MS
medium supplemented with 2.0 mg/L of BAP and 0.5 mg/L of GA,. The highest root induction (70%) was
achieved on MS medium prepared with the combination of NAA (1.5 mg/L) and IBA (0.6 mg/L). The well-
rooted plantlets that successfully followed acclimatization in the green house survived. The present efficient
and optimized protocol provides mass propagation as well as the possibility of germplasm conservation for

this study species.
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INTRODUCTION

The tissue culture technique is mostly used for clonal
propagation of valuable indigenous medicinal plants, and
in vitro conservation of germplasm is threatened with
extinction (Boro et al., 1998). The micropropagation
method is applied specifically to species that are needed
for clonal propagation (Gamborg & Phillips, 1995). The
common name of the medicinal plant Arisaema leschenaultii
Blume is cobra. In the Ayurveda system of medicine, it is
traditionally used to cure colitis, eczema, fistulas, gonorrhea,
hemorrhoids, purging, piles, roundworms, sinuses, syphilis,
and urinary disorders (Mathew, 1999). The Kani tribes of
the Western Ghats in Tirunelveli district have used tender
leaves and corms with tamarind fruit paste as vegetables. The
Singhalese people in Sri Lanka have used it as a substitute
for A. leschenaultia, whose juice is good for curing ringworm
infections. The leaf paste is used to cure skin discase, and
corms are used for the treatment of piles. A. leschenaultii
is a well-known endemic species to South India and Sri
Lanka, distributed in the understories of evergreen forests
at 1200-2000 m altitude, and it is also reported as a rare
and threatened species in the silent valley regions of the
Western Ghats. Hence, conventional micropropagation is
an important source to meet the demand for this potential
medicinal plant. Based on the above facts, this study was
conducted to develop an effective in vitro protocol for its
mass cultivation.

MATERIALS AND METHODS

The young and healthy plants of Arisaema leschenaultii were
collected from the study area, Kolli Hills, in Namakkal District
and maintained under greenhouse conditions. The explants were
collected and thoroughly washed with tap water three times.
The washed explants were treated with 5% tween-80 solutions
for 5 minutes and then thoroughly washed with tap water three
times. Further, the explants were treated with 5% Amphicillin and
Rifampicin (antibiotics) for 30 minutes and a 2% (w/v) Bavistin
solution for 5 minutes, and then three times rinsed with sterile
distilled water. For surface sterilization, explants were dipped in
0.1% HgCl, for 35 minutes. Before inoculating into the nutrient
medium, these explants were washed three to four times in sterile
distilled water. The MS (Murashige & Skoog, 1962) medium was
prepared by using 3% sucrose solidified with 8 g of agar. Before
autoclaving the agar medium at 1210 °C for 15 minutes, the
pH was adjusted to 5.7. All the cultures were maintained in the
culture chamber with a 16/8-hour photoperiod and maintained
at a temperature of 25% 20 °C with 60-65% relative humidity.

Theleaf explants were inoculated in MS medium supplemented
with various concentrations and combinations of BAP and
NAA for callus initiation. MS medium fortified with various
concentrations and combinations of BAP and GA; was used
for shooting attributes. After regeneration, the shoots (5-6 cm
long) were carefully excised and washed with sterile distilled
water and then transferred to MS medium containing NAA
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Figure 1: In vitro regeneration of Arisaema leschenauiltii. a) inoculation
of leaf explant, b) Callus induction, c) Multiple shoot induction, d) Root
induction and e) Acclimatized plantlets

and IBA for root induction. After proper development of roots
in the plantlets, plantlets with 3-5 leaves were transferred to
plastic pots containing garden soil, sand, and vermicompost
in the ratio of 1:1:1 and maintained under greenhouse
conditions for the determination of the survivability rate of
the plantlets. The average number and length of shoots per
explant were recorded after 35 days of inoculation of leaf
explants in the MS medium. The average number and length
of roots per explant and the percentage of roots produced
by shoots were recorded. All the experiments were repeated
two times. The statistical analysis was done, and Duncan’s
multiple range test (P<0.05) was used to compare the mean
values.

RESULTS AND DISCUSSION

The regeneration potential of the leaf explants was explored on
MS medium with various concentrations and combinations of
Benzyl Amino Purine (BAP) and Indole-3-acetic acid (IAA),
and the results are summarized in Tables 1 to 4 (Figure 1a).
Callus initiation was observed after 26 days of inoculation of
leaf explants. The best response to callus formation (78%) was
achieved by using MS medium supplemented with synergistic
influences of 1.5 mg/L of BAP and 0.9 mg/LL NAA (Table 1 &
Figure 1b). A similar kind of callus initiation was observed
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Table 1: Effect of growth regulators on callus induction from
leaf explants of the species Arisaema leschenaultii

Growth

regulators (mg/L)

BAP 2,4-D NAA Kn

Callus
formation (%)

Days required for callus
formation after inoculation

Leaf Explant Leaf Explant

0.5 0.0 0.0 0.0 14 30.25 = 1.14%
1.0 0.0 0.0 0.0 17 37.76 £ 0.82°
1.5 0.0 0.0 0.0 18 46.86 + 1.23°
2.0 0.0 0.0 0.0 20 54.35 + 1.45°
2.5 0.0 0.0 0.0 21 48.53 *= 0.82
3.0 0.0 0.0 0.0 19 40.84 + 0.31f
0.0 0.5 0.4 0.0 16 48.57 £ 1.32¢
0.0 1.0 0.4 0.0 15 55.17 £ 1.63°¢
0.0 1.5 0.4 0.0 20 59.36 = 0.82
0.0 2.0 0.4 0.0 23 62.58 = 1.67'
0.0 2.5 0.4 0.0 18 57.97 + 1.21¢
0.5 0.0 0.3 0.0 15 56.00 = 0.42%
1.0 0.0 0.6 0.0 16 67.35 = 1.21°
1.5 0.0 0.9 0.0 26 78.15 = 0.42
2.0 0.0 1.2 0.0 24 65.13 = 1.45
2.5 0.0 1.5 0.0 21 62.25 = 1.32"
3.0 0.0 1.8 0.0 18 54.87 = 1.21°
0.0 0.3 0.0 0.2 15 36.48 £ 1.41°
0.0 0.6 0.0 0.4 17 41.59 = 0.82°
0.0 0.9 0.0 0.6 16 50.32 £ 1.63°¢
0.0 1.2 0.0 0.8 18 40.21 = 0.42
0.0 1.5 0.0 1.0 14 47.00 = 0.82«

Means in columns followed by different letter(s) are significant to each
other at 5% level according to DMRT

by Thambiraj and Paulsamy (2012) and Magendiran et al.
(2022b). In the shoot regeneration experiment, different
concentrations and combinations of BAP (2.0 mg/L)) and
GA, (0.5 mg/L) were used to observe their effect on multiple
shoot formations, and the percentage of shoot regeneration
was 75% (Figure 1c). The maximum number of shoots/callus
(8.65 = 0.21%) and shoot length (6.4 * 1.63¢) were observed
in MS medium fortified with the same concentrations of
BAP and GA, (Table 2). The best response of BAP towards
shoot proliferation of several medicinal plants compared to
the other cytokinins has been reported by Jebakumar and
Jayabalan (2000), Faisal & Anis (2003), Husain and Anis
(2006), Raja and Arockiasamy (2008) and Magendiran et
al. (2022a).

After the successful multiplication of shoots from the leaf-
derived callus, the shoots were carefully excised, washed with
sterile distilled water, and then transferred to MS medium
containing NAA and IBA for root induction. The root induction
attributes are summarized in Table 3. The highest rooting
percentage (70%), maximum number of roots/shoot (7.81
+ 1.13%), and root length (6.2 = 1.32!cm) were achieved in
MS medium fortified with 1.5 mg/L. of NAA and 0.6 mg/L
of IBA (Figure 1d). The same results were confirmed with
other species like Aegle marmelos (Ramanathan et al., 2010)
and Ricinus communis (Sujatha & Reddy, 1998; Ahn et al.,
2007; Alam et al., 2010). After 15 days, the in vitro plantlets
were transferred to plastic pots containing garden soil, sand,
and vermicompost in the ratio of 1:1:1 and maintained under
greenhouse conditions for the determination of the survivability
rate of the plantlets (Figure le). The survivability rate of the
leaf-derived callus plantlets in plastic pots under green house
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Table 2: Effect of different concentrations of growth regulators
on shoot initiation, shoot number and shoot length the after
subculturing of leaf derived callus of the species Arisaema
leschenaultii

Growth regulators

Culture

No. of shoots/

Shoot length

(mg/L) response (%) callus (cm)
BAP NAA GA; IAA

0.3 0.0 0.0 0.0 31.23 +0.82¢ 3.14 + 0.82* 2.9 + 0.42®
0.3 0.0 0.0 0.0 42.64 +0.82" 4.74 + 0.34%¢ 3.3 + 1.41%
0.3 0.0 0.0 0.0 45.78 = 1.63" 4.98 + 1.47%" 4.0 + 1.63%
0.3 0.0 0.0 0.0 38.37 = 0.82" 4.00 + 1.43%° 4.4 + 0.26"
0.3 0.0 0.0 0.0 32.64 = 1.63%" 3.38 + 1.21"" 4.6 + 0.82%°
0.3 0.0 0.0 0.0 33.53 +1.63Y 4.64 + 0.42"" 4.7 +1.23¢
0.5 0.0 0.5 0.0 51.27 = 0.82 5.75 = 0.16" 4.3 = 0.34%
1.0 0.0 0.5 0.0 62.00 = 1.31™ 6.35 = 0.82% 4.9 + 0.62%°
1.5 0.0 0.5 0.0 69.58 + 0.42" 7.17 = 0.42 5.8 = 1.32¢
2.0 0.0 0.5 0.0 75.18 = 0.42" 8.65 * 0.21' 6.4 = 1.63¢
2.5 0.0 0.5 0.0 63.58 +1.63" 7.07 = 0.31¢ 5.5 + 0.81%°
3.0 0.0 0.5 0.0 50.36+ 1.63* 5.12 = 0.61" 4.5 + 0.42%
0.0 0.5 0.0 0.3 45.26 = 0.82% 4.41 + 0.26" 3.5 + 1,34%°
0.0 0.5 0.0 0.3 41.12 +0.82% 5.67 + 0.82"" 4.3 + 0.82"
0.0 0.5 0.0 0.3 49.11 + 0.82° 5.52 + 1.21%% 4,9 + 1.41%
0.0 0.5 0.0 0.3 51.85 + 1.63" 4.43 + 1.63* 4.7 + 1,63
0.0 0.5 0.0 0.3 54.26 +0.82" 4.28 + 0.21%¢ 3.3 + (0.32%°
0.0 0.5 0.0 0.3 50.16 = 1.63" 4.07 = 1.32¢9 3.8 + 0.41*
0.5 0.0 0.0 0.2 25.49 +0.82¢ 3.90 + 0.12%" 3.7 + 0.26%°
1.0 0.0 0.0 0.4 49.00 = 1.63“ 3.38 + 0.24%" 3.9 = 0.82°
1.5 0.0 0.0 0.6 59.45 + 1.63 4,15 + 1.31% 4.4 + 0.65%
2.0 0.0 0.0 0.8 62.75 = 0.82" 4.47 = 0.62% 4.5 = 1.63%°
2.5 0.0 0.0 1.0 63.32 = 0.820 5.74 + 1.23® 3.7 +£0.82°
3.0 0.0 0.0 1.2 64.21 = 1.637 4.00 = 0.4%" 3.5 = 0.41*

Means in columns followed by different letter(s) are significant to each
other at 5% level according to DMRT

Table 3: Effect of different concentrations of growth regulators
on root number, rooting percentage and root length after the
subculturing of leaf callus derived in vitro produced shoots of
the species Arisaema leschenaultii

Growth regulators Shoots rooted No. of roots/ Root length
(mg/L) (%) shoot (cm)
NAA IAA IBA

0.5 0.0 0.2 50.30 = 0.41) 5.67 = 0.82% 4.4 + 0.22*¢
1.0 0.0 0.4 64.25 + 0.82¢ 6.39 = 1.63%" 55 + 0.42¢
1.5 0.0 0.6 70.29 = 0.41™ 7.81 = 1.13f 6.2 = 1.32f
2.0 0.0 0.8 67.65 = 0.42'  6.78 = 0.41¢ 5.2 = 1.63¢
2.5 0.0 1.0 59.54 + 1.23" 5.98 + 0.82%¢ 4.8 + 0.41%
3.0 0.0 1.2 50.45 + 0.82° 4.56 + 0.16®® 4.2 + 0.16*¢
0.5 0.2 0.0 42.65 = 0.41¢ 3.26 = 1.63%¢ 3.1 + 0.82°
1.0 0.4 0.0 49.32 + 0.82¢ 4.19 + 1.23% 3.9 + (0.332¢
1.5 0.6 0.0 55.54 + 1.63° 5.64 + 0.82% 4.8 + 0.49%¢
2.0 0.8 0.0 60.24 + 0.32°> 6.38 + 0.33%¢ 55 + 0.41%¢
2.5 1.0 0.0 57.17 £ 0.41* 5.59 + 0.21¢ 4.6 + 0.82%
3.0 1.2 0.0 48.98 + 0.67* 4.38 + 0.82* 4.2 £ 0.16°
0.5 0.0 0.0 34.87 = 0.82¢ 3.29 + 1.13* 3.8 + 0.26*¢
1.0 0.0 0.0 35.67 = 0.26"  4.48 + 0.49%¢ 4.3 + 0.24%
1.5 0.0 0.0 42.54 + 1.63" 5.76 = 1.23%% 4.8 + 0.82"
2.0 0.0 0.0 47.87 = 0.42" 5.53 &= 0.42"¢ 4.5 + .41
2.5 0.0 0.0 40.88 + 0.31Y 4.68 + 0.21*¢ 3,9 + 0.31*
3.0 0.0 0.0 33.34 + 0.62' 4.58 = 0.82"¢ 3.8 + 0.24%

Means in columns followed by different letter(s) are significant to each
other at 5% level according to DMRT

conditions was approximately 70% (Table 4). After three
months, the in vitro regenerated plants were transplanted into
the soil.
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Table 4: Effect of different composition of hardening medium
on survivability rate of leaf callus derived in vitro rooted
plantlets of the species Arisaema leschenaultii

Hardening medium No. of plantlets No. of  Survivability

composition (V/V) under hardening plantlets (%)
survived

Red soil+sand (1:1) 50 24 49 + 0.82°

Garden soil+sand+ 50 44 70 = 0.41¢

vermicompost (1:1:1)

Decomposed coir 50 38 66 + 1.21°¢

waste+perlite

+compost (1:1:1)

Vermicompost+soil (1:1) 50 32 63 + 0.64°

Red soil +sand+vermicompost 50 25 52 = 0.32?

(1:1:1)

Means in column followed by different letter(s) are significant to each
other at 5% level according to DMRT

CONCLUSION

The results of the present study showed that the use of
leaf explants is an effective, alternately reproducible, and
reliable method for micropropagation of the medicinal plant
A. leschenaultii. The high percentage of callus formation, shoot
and root initiations, and high rate of survivability of the species
also indicate that this protocol could be used for large-scale
commercial cultivation of A. leschenaultii.
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