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Plant regeneration through somatic embryogenesis has been
developed in an economically important forest tree, Sapindus
mukorossi Gaetin. Calli obtained by culturing young leaf explants
on MS medium containing growth regulators, 2,4-D (6.7 µM)
and Kn (9.0 µM), when subjected to reduced levels of 2,4-D
(2.2µM)+Kn (4.6µM), produced numerous somatic embryos.
Somatic embryos developed into complete plantlets on MS
medium devoid of growth regulators. The regenerated plantlets
were successfully established in the soil with 90% survival
frequency after a few days of acclimatization.
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Soapnut (Sapindus mukorossi Gaertn.) is an
economically important forest tree and has been
brought under silvicultural practices in southern
parts of India1. Since the pulp of the fruits is
used as a substitute for soap, it has great
importance in the soap industry as well as in Social
forestry programmes2. Conventional propagation
rate through stem cuttings is very slow and
per cent survival of plant progeny raised from
seeds also proved to be meagre due to heavy
incidence of mortality at seedling stage in the
natural habitat. Though in vitro propagation of
soapnut via meristematic cultures and seed cultures
has been reported earlier, there are no reports
on its regeneration through somatic embryogenesis3-5.
Induction of somatic embryogenesis is an
important route for the regeneration of plants
on a large-scale from cell cultures. Therefore,
the present study was conducted for rapid
multiplication of soapnut through somatic
embryogenesis from leaf explants.
Healthy leaves were taken from 60-d-old
aseptically grown seedlings. The leaves were cut into
small segments (1.5-2.0 cm) to serve as explants.
These were then aseptically cultured on Murashige

and Skoog (MS)6 medium supplemented with various
concentrations of 2,4-dichlorophenoxyacetic acid
(2,4-D; 2.2, 4.5, 6.7 & 9.0 µM) + kinetin (Kn; 1.0, 4.6,
9.0 & 13.9 µM)+agar (0.8% w/v) for callus induction.
To induce somatic embryos, calli produced on the
most suitable concentration of 2,4-D were used.
Only green friable calli were selected for culturing
on MS medium supplemented with a combination
of 2,4-D (2.2 µM)+Kn (4.6 µM) to study the
embryogenic potentialities. For germination of
somatic embryos, MS medium without growth
regulators was used. The cultures were incubated at
24±2ºC and an illumination of 3000 lux was given
with 16/8 h (light/dark) periods. The experiments on
somatic embryogenesis and shoot regeneration were
replicated thrice.
The explants cultured on MS+2,4-D (6.7 µM)+Kn
(9.0 µM) + agar (0.8% w/v) exhibited callus initiation
at the cut ends of the explants after 2-3 d of
incubation. Creamy white callus developed all over
the explant within 2 wks. The callus induction
medium induced excellent callusing (82.5%)
(Fig. la).
The primary calli obtained from the cultured
leaf explants, when sub-cultured on MS medium
supplemented with 2,4-D (2.2 µM) in combination
with Kn (4:6 µM) produced green embryogenic
callus after 7th d of incubation (Fig. 1b). The
embryogenic callus was further differentiated into
somatic embryos within a wk. An average of
40-50 somatic embryos were obtained from 50 mg
of embryogenic callus. Somatic embryogenesis
has already been reported in some woody plants
viz., bamhoo (Dendrocalanus strictus)7, teak
(Tectona grandis)8, amla (Emblica officinalis) 9 and
sandal wood (Santalum album)10.
The somatic embryos turned bipolar (Fig. 1c), and
showed various stages of embryo development such
as heart shaped (Fig. 1d) and cotyledonary stages
(Fig. 1e). Although a large member of somatic
embryos in the cotyledonary stage were produced,
many reverted to callusing (Fig. 1f). It has been
reported that auxins caused an undesirable callusing
in Wrightia tinctoria cultures11.
Somatic embryos were transferred to hormone-free
medium (MS+ agar 0.8% w/v) for shoot regeneration.
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After 5 d of culture the somatic embryos germinated
into 2-3 cm long shoots with nodes, healthy leaves
and tap root system and finally 90% of them
developed into plantlets (Fig. 1g). The regenerated
plantlets were hardened using vermiculite, sand and
soil (1:1:1) without any adjuvants. The regenerated
plants were established in soil with 90% survival
frequency (Fig. 1h). The protocol established in the
present study serves as an alternative means for the
multiplication of soapnut on large-scale in a relatively
shorter time.
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Fig. l—Somatic emhryogenesis in S mukorossi: a, Initiation
of callus from leaf explants on MS medium containing 2,4-D
(6.7 µM) +Kn (9.0 µM); b, Formation of embryogenic callus on
MS medium containing 2,4-D (2.2 µM) + Kn (4.6 µM); c, Bipolar
somatic embryo loosely attached to the embryogenic callus;
d, Heart shaped somatic embryo; e, Cotyledonary stage of somatic
embryo; f, Cotyledonary stage of somatic embryo showing
callusing; g, Complete plant formation from somatic embryo on MS
basal medium; & h, Establishment of regenerated plants in the soil.
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