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Aim: This review aims in consolidating the microscopic, propagative, and diversity studies
on Saraca asoca (Roxb.) de Wilde. Studies on seed germination, biochemical and Physicochemical parameters, and population status are discussed. Microscopic and diversity
studies highlight how the Ashoka tree is different from its adulterants and throws light on the
genetic variation and polymorphism existing within the populations and the evolutionary
relationship of the tree with other members of the same family. Propagation studies by
tissue culture can help in replenishing the wild population through mass propagation. Thus,
this review has tried to compile some of the research studies conducted on Saraca asoca
and also looks at the areas yet to explore.
Background: Saraca asoca (Roxb.) de Wilde is an evergreen tree of the Fabaceae family,
and the bark is used to treat gynecological problems. Unethical harvesting and deforestation
have reduced the wild population, listing the Ashoka tree in the ‘Globally vulnerable’
category by IUCN. Huge market demand has led to adulteration with substitutes. The wide
use of micropropagation techniques can help in replenishing the wild population. This
article has listed the major research works done on this medicinal tree.
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Review results: The studies reveal the importance of the micropropagation technique and
throw light on the seriousness of replenishment of this red-listed tree. Marker studies can
help in understanding the diversity within the populations and give ideas about preserving
the germplasm. A brief botanical description of the tree and its parts also is done.
Conclusion: Studies indicate the importance of protecting the wild population of Saraca
asoca. The Government and local bodies should work together to create awareness among
the people about the species for protecting and replenishing their depleting population.
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Introduction
Trees play a chief role in the existence of human civilization.
We get a glimpse of the trees that have to be planted at a site in
Varahamihira’s Brihat Samhita. In Brihat Samhita tank bunds are
discussed to be shaded with Mangifera indica, Terminalia arjuna,
Ficus religiosa, Ficus benghalensis, Syzygium cuminii, Mitragyna
parviflora, Borassus flabellifer, Madhuca longifolia, Mimusops
elengi, and Saraca asoca1.
Saraca asoca or Jonesia asoca Roxb., commonly known as
Ashoka, is a medicinal tree used to treat gynecological problems, as
found in records of Charaka Samhita, Bhavprakasha Nighantu, and
the treatise of Susruta2-4. Belonging to the genus Saraca, it comes
under the Fabaceae family.
The genus Saraca includes Saraca asoca (Roxb.) De Wilde, Saraca
indica Linné, Saraca thaipingensis Cantley ex Prain, Saraca celebica
De Wilde, Saraca griffithiana Prain, Saraca hullettii Prain, Saraca
declinata (Jack) Miq., and Saraca dives Pierre, to name a few5. Of
these, S.asoca (Roxb.) de Wilde, S.indica L., S.declinata Miq. (Red
Saraca) and S.thaipingensis Prain (Yellow Saraca) has been reported
in India. While S.asoca grows in the wild, the other three are grown
in botanical gardens.6-7 Though mainly used for ornamental purposes,
they possess immense medicinal values.7
Ashoka is a perennial evergreen tree, growing to a height of
10m.9 Though a native of the Indian sub-continent, it is also seen in
Sri Lanka and the Indo-Malaysian region. In India, Ashoka trees are
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found in Peninsular India, comprising the Western and Eastern Ghats
and the sub-Himalayan tracts, to an altitude of 750m. It also prefers
to grow in semi-evergreen and moist deciduous forests and is found
along river streams.10,11 Red lateral alluvial soil is suitable for growth
and requires an annual rainfall of 2000-4000mm.12
Saraca asoca (Roxb.) de Wilde, though known as Ashoka, has many
common names in different languages - Ashoka in Hindi, Kankeli in
Sanskrit, Ashokadamara in Kannada, Ashokapatta in Telugu, Asokam
in Malayalam, and Asogam in Tamil.13 It is considered a ‘sacred
tree’ by both Hindus and Buddhists and holds high significance and
importance in mythology, literature, and history.2 The first variety of
Ashoka – Aswani-I - with high bark yield and more tannin content has
been released through a single plant selection method.14
Other than ‘Ashokarishta’ and ‘Ashokaghrita’ many tablets,
tonics, and syrups made from S.asoca are available in the market
like ‘Ashotone’, and ‘Ashonil’.10 The Ayurvedic formulation of
Ashokarishta comprises of Saraca asoca bark, Woodfordia fruticosa
flower, Cuminum cyaminum fruit, Cyperus rotundus rhizome,
Zingiber officinale rhizome, Berberis aristata stem, Nymphea stellata
flower, Terminalia bellirica fruit pericarp, Terminalia chebula fruit
pericarp, Phyllanthus emblica fruit pericarp, Mangifera indica
endosperm, Adhatoda vasica root, Santalum album heartwood, and
jiggery.15 The bark helps in stopping excessive menstrual bleeding
and hemorrhagic dysentery due to the presence of tannins.16 Chemical
investigations have reported the presence of epicatechin, catechin,
procyanidin, leucocyanidin, linoleic acid, β-sitosterol, Quercetin,
catechol, epicatechol, and ceryl alcohol.17
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Saraca asoca seeds germinate quickly during the rains. They
have two cotyledons and an embryonic axis covered with a thin seed
coat and are non-endosperm.18 Recalcitrant seeds are the source of
reproduction and cannot be stored long. This could be a reason behind
the inhibition of germination on exposure to gamma irradiation
(Figures 1& 2).19
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to compile the different research works that have been conducted on
Saraca asoca. An attempt has also been made to list out the areas, yet
to be explored.

Review results
Botanical description of Saraca asoca
Bark
The bark is dark brown, grey, or almost black with a reddish wood27
and has a warty surface, sometimes cracked. Rough and uneven bark
is channeled and smooth with circular lenticels.14 Bark has a bitter,
sweet, and astringent taste.28
Leaves

Figure 1 Occurrence of Saraca asoca across the globe.

Glabrous leaves are long, corky at the base, and bitter.29 Petioles
are short and the leaves are united such that 6-12 pairs form a leaflet.
Leaflets are glabrous and oblong-lanceolate in shape.14 The young
leaves are copper red when they germinate and start turning light
green and then dark green as they mature.30
Flowers

Figure 2 Saraca asoca and plant parts.

Overharvesting and exploitation of bark, poor seed viability, narrow
ecological niche, increasing market demands, and deforestation have
resulted in depletion of the wild population of these trees, thus listing
them under ‘Endangered’ and ‘Vulnerable’ categories, by CAMP
(2001) and IUCN (2013), respectively.10 It is one of the 32 medicinal
plant species prioritized under the National Medicinal Plant Board
(NMPB), Government of India.20 The unavailability of Saraca asoca
bark to meet rising market demands has led to the adulteration of
the drug with barks of Polyalthia longifolia Benth, Trema orientalis,
Shorea robusta, Bauhinia variegata, Mallotus nudiflorus, Sicalpinea
pulchirena, and Afanamexis polystakis.21-24 Shubhashree et al. had
listed out the uses and identification of the two common adulterants –
Polyalthia longifolia (Sonn.) Thwaites and Cananga odorata (Lam.)
Hook. f. and Thomson –, along with that of Saraca asoca (Roxb.)
de Wilde, which can help in easy differentiation.4 Sometimes these
adulterants can cause adverse effects in the patients, which are not
usually developed upon intake of the actual drug. Adulteration
happens when the harvesting of the specific plant part is not able
to meet the rising market demands when both the original and its
substitute have the same vernacular name leading to identification
difficulties and sometimes just for profit. In the case of S.asoca and
P.longifolia - both commonly called Ashoka – they are chemically
equivalent and biologically different.25
In vitro propagation helps in producing a large number of trueto-type plants in a short time, which can help in the afforestation of
this species.26 Many reviews have explored the various aspects and
uses of S. asoca.12,23 Through this review, the authors have attempted

Morphological characters: Flowers are seen as dense axillary
corymb of orange and yellow color seen from January to March,
though they are seen throughout the year. They are aromatic,
hermaphrodite, and staminate, and astringent in taste.31 Each cluster
contains many small, long tube flowers opening into four oval lobes
and has half-white, half crimson stamens protruding from the ring
at top of each tube. The flowers are yellow when young, gradually
turning to orange and crimson as they mature. Eventually, they turn
into vermillion due to the sun’s ray’s effect. The tree bears flowers
from December to May, with peak flowering from February to March.
The flowers were visited by white ants, butterflies, Arctiidae moth,
Syrphid fly, black ant, and bees (especially Giant Asian honey bee),
which helps in pollination.14, 32
Anatomic and diagnostical characters: - Petals are partial
gamopetalous and the flowers are arranged in compact sessile and
open in acropetal succession.14,30 Colorful bracteoles are shorter than
hypanthium. The tetramerous petaloid overlaps calyx and corolla is
absent. Out of the seven stamens, two of the outer whorls and one
of the inner whorls are slightly larger than the rest. Sigmoidal shape
gynoecium is long stipitate and grows closely attached to one side of
the hypanthium. The style is coiled threadlike, stigma is obtuse and
many ovules are present indicating the pubescent stage of the ovary.
The anther is versatile.31-32
Seeds and pods
The seeds are flat, ovoid-ellipsoid in shape, and are covered with
a brown seed coat. Two to eight seeds are found within each pod.14
The pods are dehiscent and tapering at both ends.33 The green pods
are leathery and turn brownish-purple and black, as they ripen and
get ready to disperse the matured seeds. The green seeds turn black as
they mature and are recalcitrant.30
Roots
Roots are long, slightly hard, and grey-brown. They have a taproot
system with profused side roots.34

Germination studies
The seeds are sown in a germination bed or polybags and the
potting mixture consists of soil, sand, and farmyard manure (FYM) in
an equal ratio. Intercropping system is also followed.33
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Seeds from Sri Lanka were studied to understand the kind of
dormancy and storage behavior patterns. The recalcitrant seeds were
found to be physiologically dormant, with a non-orthodox storage
behaviour.35 Maturation drying, leachate conductivity, storability,
germination, and presence or absence of oligosaccharides can help
in differentiating the very similar desiccation-tolerant Caesalpinia
pulcherrima and desiccation-sensitive Saraca asoca, of the same
family. While S.asoca seeds are recalcitrant, C.pulcherrima seeds
are orthodox.36 Different germination behavior was noticed when the
seeds were stored at different temperatures. The Ashoka seeds were
found to not withstand drying to a low moisture content of 20-23%.37
Storage of seeds at different temperatures reduced the critical moisture
level of seeds, which resulted in decreased viability and vigor of the
seedlings.38
Seeds were harvested at different developmental stages to
determine the best collection time, which was found to be when the
brownish-white seeds were premature. The optimum temperature
for seed germination was found to be 30-50oC and storing seeds at
15oC increased longevity to 4 years.39 Multiple shoots - root induction
and traits like number of leaflets, number of leaves, seedling height,
shoot height, maximum root length, and maximum root diameter were
analyzed for seedlings that germinated from seeds stored at different
temperatures.18
A higher rate of Polyembryony was observed in Ashoka and
these multiple seedlings performed similarly in comparison to the
normal seedlings.40-41 Albino seedlings were reported for the first
time in Saraca asoca and these seedlings could only survive for
45-60 days as they were not able to produce their food due to the
absence of chlorophyll.42 Twin seedlings were also observed during
a seed germination study.43 Abscisic acid (ABA) level was found to
decrease as the seed develops indicating their recalcitrant nature,
while an increase in the ABA levels in the embryonic axis was
found to decrease the seed viability when the seeds were artificially
dehydrated.44 Seedling growth, biomass, and germination were higher
in large-sized seeds with medium-sized seeds being at par with it,
moisture content was observed to be more in small-sized seeds. So,
for large-scale planting, large and medium-sized seeds are a better
choice.45
Seeds treated with 200ppm of Gibberellic acid (GA3) were
found to take fewer days to initiate germination. Also, germination
percentage, seedling vigor, seedling height, and other growth
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parameters were found to have increased in these treated seedlings.20
Just the conventional method of soaking the seeds in distilled water
for 12 hours before sowing, had a better germination percentage,
followed by those of treatment with 0.1N Sulphuric acid and
Vrikshayurveda methods.33,46 Healthy and disease-free seedlings were
found to germinate in semi-arid conditions, even when the seeds were
collected from semi-moist conditions and no pre-treatment methods
were required for seed germination.47
The germinated plants initially require shade and high amounts of
water for survival and if these conditions are not met, their survival
percentage declines.48 A seed production system was established
by raising seedlings of Saraca asoca, Aegle marmelos, Terminalia
bellirica, Oroxylum indicum, Asparagus racemosus, Acacia concina,
and Caesalpinia sappan and was reintroduced into the land at
Attapady, Kerala.49

Population studies
Studies were undertaken to study the distribution, regeneration,
and population status of S.asoca. A team led by Ankur studied the
status of Ashoka trees at eight localities in the Northern Western Ghats
in Maharashtra, Goa, and Gujarat. The study area included one private
forest, five sacred groves, and 2 protected areas inclusive of a wildlife
sanctuary and a reserved forest, from where a total of 258 adult and
449 regenerating individual trees were recorded. The study indicated
the sparse distribution of the trees and revealed that regeneration was
favorable at canopy openings.10 As an extension, another study was
done on eighteen localities on the Sahyadri-Konkan ecological corridor
of Maharashtra and concentrated on parameters like protection level,
density, canopy cover, altitude, and girth at breast height of the trees.
Studies on a private forest, six sacred groves, and 2 protected areas
including a wildlife sanctuary and a reserved forest recorded 298
adults and 441 regenerating trees in the region. Girth at breast height
was observed to be more for trees in the sacred groves. The studies
suggested that it is the need of the hour for both the government and
the local community to work together for the efficient protection of
this tree.11

Microscopic studies
Transverse and longitudinal sections of S.asoca, S.declinata, and
P.longifolia were taken for study and the results have been displayed
in Table 121 (Khatoon et al., 2009) (Table 1).

Table 1 Macro and Microscopic characters of S.asoca, S.declinata, and P.longifolia
S.No
1

Macro-microscopic characters
Stem bark

S.asoca
Channeled

2

Phelloderm and Stone cells

Phelloderm
represented by 2-3
continuous bands of
stone cells

3

Distribution pattern of fibers in phloem
region

In a group of 3-24

Solitary or in groups
of 3-6

4
5

Mucilage canals and oil cells
The broadness of Medullary rays

Absent
Uni-biseriate

Absent
Uni- to triseriate

On comparing transverse sections of S.asoca and its common
adulterant P.longifolia, smaller epidermal cells, as well as specialized
cells, were seen in the cortical region of the latter, which can help in
differentiating the two barks by microscopy.50

S.declinata
Curved
Phelloderm
differentiated in outer
and inner zones- a
cluster of rows of 6-7
stone cells

P.longifolia
Curved
Stone cells throughout
phelloderm
As broad concentric
bands that alternate with
parenchymatous bands
Present
Multiseriate

Microscopical study of flowers revealed uniseriate trichomes on
the outer epidermis of calyx, oval- to spherical-shaped large pollen
grains, presence of spiral xylem vessels, ovoid oil glands, etc.30
Brachyparacytic stomata were found on the adaxial surface and were
surrounded by irregular wavy cells.51
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Microscopic examination of leaves revealed the polygonal
shape of upper and lower epidermal cells. The vascular bundle was
encircled in a sclerenchymatous ring in the midrib region, while
multi-layered spongy tissue and single-layered palisade tissue were
present in the mesophyll region.29 Palynological studies indicated a
radially-symmetric isopolar pollen with an oblate shape rugulate
ornamentation.52 Karyotyping in Saraca asoca revealed the presence
of 34 chromosomes in the somatic cells arranged as 17 sets of
homologous pairs. Pre-treating the root tips with 8-hydroxyquinoline,
with acetocarmine as the stain and Carnoys II as the fixative, was
standardized for the same.53

Physico-chemical studies
Haemagglutination can be used to differentiate Saraca asoca from
its most common adulterant Polyalthia longifolia, as the former was
found to contain haemagglutinin.54 When S.asoca, S.declinata, and
P.longifolia were compared, tannin content was found to be higher
in S.asoca and S.declinata, while sugar and starch contents were
higher in P.longifolia.21 Parameters like total ash, acid insoluble ash,
and water-soluble ash were studied up on dried flower powders.55
Parameters like foreign matter, water-soluble extractive, alcoholsoluble extractive, water-soluble ash, acid-insoluble ash, total ash
value, foaming index, moisture content, and crude fiber content
evaluated on leaves, can be further developed for identification of the
original drug material.29

Biochemical studies
Methanol and ethanol flower extract was found to contain
carbohydrates, tannins, flavonoids, glycosides, saponin, proteins, and
steroids.55 Petroleum benzene, acetone, water, ethanol, and diethyl
ether extracts of flower, leaves, and bark revealed the presence of
saponins, steroids, phenols, carbohydrates, glycosides, phytosterols,
and tannins.56,57 The presence of terpenoids and phlobatannins has
also been reported in Ashoka leaves.58 Ethyl acetate extract of leaves
revealed the presence of carbohydrates, protein, glycosides, tannins,
flavonoids, and saponins.29
S.asoca barks had more tannin content when compared with that
of P.longifolia.50 In the three phases of rooting in IBA-treated cuttings,
Polyphenol oxidase activity was seen till the initiation phase, IAAoxidase activity only in the expression phase, and Peroxidase activity
till the expression phase. Maximum phenolic content in the last two
phases and activities of both Peroxidase and Polyphenol oxidase was
found to help in the formation of adventitious roots.59
NMR studies: 1D and 2D NMR spectra of methanolic extracts
revealed 3 market samples to match with S.asoca samples, indicating
the extent of adulteration in most of the market samples. Phenolic
metabolites were also found to be in decreased levels in the market
samples.22

Diversity studies
Isolating DNA or RNA from the plant source is the most
important step for genetic studies. The process of isolation varies
according to plant source, species, age, etc. It is also very tedious
to isolate the genetic material from woody species, as the presence
of polyphenols and polysaccharides can interfere with the isolation
process. So, the process is usually modified according to the plant
source. Chloroplast DNA isolated from leaves was sequenced, with
a total length of 137743 bp and GC content of 35.26%. The plastome
consisting of 5,206,216,851 paired-end filtered reads and 126 coding
genes, can be used to differentiate the genuine Ashoka sample from
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its adulterants.60 The evolutionary relationship of Saraca asoca was
compared with that of other species of the same tribe Detarieae, using
the chloroplast matK gene. Results indicated that S.asoca may have
had synonymous substitution and was found to be closely related to
Saraca palembanica, Saraca declinata, Endertia spectabilis, and
Lysidice rhodostegia.61
Markers like RAPD (Randomly Amplified Polymorphic DNA),
AFLP (Amplified Fragment Length Polymorphism), SSR (Single
sequence Repeat), DNA Amplification Fingerprinting (DAF), InterSimple Sequence Repeats (ISSR), Sequence Characterized Amplified
Regions (SCAR), etc. can be used for characterization of the DNA.12
Higher polymorphism was observed in populations at different
habitats and so was the variation within a population.27
(a) Marker studies
Ten microsatellite markers of 2-22 alleles per locus identified can
be used to study the genetic structure of a population.62
Randomly Amplified Polymorphic DNA (RAPD) profiling carried
out in five natural populations in Orissa, found relatively high genetic
variation as well as polymorphism between the populations, thus
recommending in situ conservation of the species.63 Fluorescentlabeled (6-carboxyfluorescein) RAPD primer based study on 6
accessions from Hyderabad, showed more polymorphism, indicating
high genetic diversity within the species, even in a small population.64
Fingerprinting DNA by Amplified Fragment Length Polymorphism
(AFLP) helps in differentiating Saraca asoca from its adulterants like
Polyalthia longifolia bark samples, as Saraca asoca was less diverse
when compared to the latter.65
The identity of S.asoca samples was confirmed by amplifying and
sequencing the matK region.66 DNA isolated from powdered bark
samples of S.asoca and P.longifolia and market samples of S.asoca
were amplified successfully with SCoT (Start Codon Targeted)
and ISSR (Inter Simple Sequence Repeats) markers. The poor
amplification, quality, and DNA concentration as well as differences
in the DNA profile of market samples and P. longifolia from that of
S. asoca, can be used as a marker for the identification of the true
sample.67 While Analysis of Molecular Variance (AMOVA) was used
to find out the relationship between geographical and genetic distance,
STRUCTURE software was used to determine the genetic structure of
the population.66
ISSR primers were used to study and understand the level of
genetic variation in 106 accessions representing 11 populations
collected from the Western Ghats. Using AMOVA and Polymorphic
Information Content (PIC), the molecular variance among and between
populations as well as variability at specific loci was calculated,
respectively.68 ISSR markers found higher genetic variability among
genotypes collected from different locations and UPGMA clustering
was used to generate a dendrogram of the same.69
(b) DNA barcoding studies
DNA barcoding helps in the differentiation of adulterants from
S.asoca in drug samples obtained from the market. Two chloroplastic
regions, rbcL, and psbA-trnH were used to barcode the Biological
Reference Material (BRM- sample with a specific identification
number) and market samples. While amplified BRM sequences
matched with rbcL sequences of S.asoca, only 3 samples out of 25
market samples matched with the rbcL region, thus confirming a
wide-spread adulteration.22
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Vegetative Propagation works
Vegetative propagation helps in maintaining the superior traits of
the mother plant, whereas plants propagated from seeds are mostly
heterozygous. On comparing the effect of Indole-3-Acetic Acid
(IAA). Indole-3-Butyric Acid (IBA) and α-Naphthalene Acetic Acid
(NAA) on the rooting and sprouting of cuttings, cuttings dipped in
800ppm α-Naphthalene Acetic Acid (NAA) was found to develop
better rooting and sprouting percentage, along with more biomass, leaf
number, and root number.70 Maximum rooting -sprouting percentage,
minimum days for sprout initiation, and more number of sprouts per
cutting were some of the characteristics found in cuttings treated with
2000ppm IBA. In air-layering, the number of primary and secondary
roots, root length, root diameter, and rooting percentage were found
to increase, when treated with 2500ppm IBA.20 Maximum rooting was
seen on cuttings pre-treated with 500ppm IBA, than those with IAA
and NAA, indicating the effectiveness of IBA in adventitious rooting
of cuttings under in vivo conditions.59
For rooting in vitro grown plants, a two-step treatment was adopted,
where treatment with 200μM IBA for 5 days, was followed by transfer
to lower IBA levels along with Phloroglucinol, as this yielded more
number of roots with maximum length.71 Sprouting Value Index (SVI)
and rooting were found to be high in stem cuttings planted in coir
pith compost for 300ppm, 500ppm, and 1000ppm of IBA.72 Foliar
application of 1000ppm BAP to one-year-old seedlings from Kerala,
Tamil Nadu, and Karnataka for three months, helped to understand
their sprouting ability. It was observed that SVI was maximum for
seedlings from Kerala, followed by Tamil Nadu and Karnataka, thus
concluding the source-dependency of the sprouting potential.73
Air-layering gives rise to true-to-type plants. In a case study in
air-layering, layered branches were covered in black-colored and
transparent polythene sheets. Though 100% layerages were found in
both the cases, root biomass - that could give rise to clones with higher
growth rate in a given period – was more in shoots wrapped in blackcolored polythene sheets.74
Fungal strains as bio inoculants were tried out for increasing
plant productivity under nursery conditions. Shoot height, leaf area,
leaf number, plant biomass, and root length were found to increase
in seedlings treated with Phosphate-solubilizing fungi- Aspergillus
kanagawaensis and Aspergillus niger. The numbers of branches were
highest in seedlings treated with Aspergillus japanicus. Good leaf
area was also observed in those treated with Aspergillus japanicus,
Penicillium citrinum, and Fusarium oxysporum. This experiment
proved the use of fungal strains as bio inoculants for increasing plant
productivity under nursery conditions.75

Micropropagation
Stems, leaves, and flower segments initiated callus in MS media
with 5mg/L BAP, and these calli were also found to have antibacterial
activity.16 Fungal and bacterial contaminations are one of the major
hindrances faced during in vitro propagation. A surface sterilization
treatment by 0.1% Mercuric chloride for 15 minutes and 1% Sodium
hypochlorite for 2minutes was standardized, as they initiated 93.33%
callus from leaf segments, with minimal fungal contamination.26
Maximum callus induction was found in MS media with 2mg/l 2,4-D
(2,4-Dichlorophenoxy acetic acid), inoculated with leaf bits and ovary
as explants.76
Multiple shoots were obtained from axillary nodal explants, when
grown on MS media supplemented with 9.30 μM Kinetin and 2.47
μM Adenine sulfate. MS media supplemented with 9.84 μM IBA was
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found to be the most suitable root induction medium and 390 out of
the 414 transplanted plants were successfully established in the field.64
Shoot tips, nodal and internodal explants were found to produce shoots
in MS medium containing 0.5mg/l BAP (Benzyl aminopurine), though
nodal explants were found to be the best source for regeneration. MS
media with BAP, Kn (Kinetin), and 2, 4-D produced shoots with an
intervening callus phase and the shoots rooted on MS medium with
4mg/l IBA (Indole-3-Butyric Acid) produced more number of roots
when compared to those in IAA (Indole-3-Acetic Acid). Also, these
in vitro grown plants successfully acclimatized to field conditions.76
Gamborg’s B5 medium with 2.2μM BA (Benzyl Adenine or BAP) was
found to be the best medium for shoot proliferation and Sucrose, the
most effective carbon source. Maximum shoots were obtained upon
the addition of 0.25X strength KNO3.71

Conclusion
Though various studies have been done in S. asoca by many
researchers, there are some lacunae in some of the fields that are yet
to be studied. Such fields of study can add on to be beneficial for the
sustainability of this tree. For example, more detailed studies on the
phytochemical aspects, especially on leaves or flowers could identify
them to be a prospective substitute for bark and could also lead to the
development of a phytomarker that can help in the identification of the
true Ashoka, thus preventing adulteration.
Similarly, it has been found that Saraca indica and Saraca asoca
are often used as synonyms. A thorough study on their morphology,
phytochemistry, and genetic material can confirm them to be two
different species of the same genus.
The recalcitrant nature of seeds is another problem faced during
the establishment of the plants. Transcriptome studies can identify the
genes responsible for their viability and could reveal how their shelf
life can be increased. Such studies can help in identifying genes behind
the secondary metabolites pathway and help in the understanding of
variations that are observed within the populations. Last but not the
least, initiatives by the Government with local and expert support to
identify and protect their habitats can prove beneficial to the already
dwindling population. Creating awareness among the public and
planting more trees will aid in this.
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