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An efficient protocol was developed for callus organogenesis of Oroxylum
indicum (L.) Vent from leaf explant. Callus induction was achieved on MS
supplemented with various concentrations of IBA and 2,4-D. Maximum number
of shoot bud formation was observed on medium containing 6.78 uM 2,4-D.
Maximum shoot elongation growth was observed on medium supplemented
with 8.88 uM BA. In vitro shoots were treated at different concentrations of IBA,
IAA and NAA on half strength of MS. The maximum number of roots formed on
medium containing 2.22 uM BA and 0.49 uM IBA. The plantlets so generated
were processed through hardening procedure for acclimation and transfer to the
field.

Oroxylum indicum (L.) Vent belonging to Bignoniaceae is a traditional herbal
medicine in many Asian countries as a cure of various diseases. Oroxylum
indicum vernacularly known as 'Shyonaka' or 'Sonpatha' is a small to medium
size deciduous tree with large, flat, sword shape capsular fruits of many flat and
papery seeds with broad silver wings (Gokhale and Bansal 2006). Every part of
this tree possesses medicinal value (Ali et al. 1998). This plant is also one of the
important ingredients in most commonly used ayurvedic formulation such as
Dusamula, Brahmi, Rasayana, Amratarista, Dantyarista, Dhanwantara, Ghrita,
Narayana Taila etc. (Gohil et al. 2008). The root bark is used in fever, bronchitis,
intestinal worms, leuoderma, asthma, inflammation and troubles etc. The fruit
and seeds are used as expectorant, purgative and bitter tonic (mainly chrysin,
baicalein) and certain glucosides of the flavonoids (baicalin) (Yuan et al. 2008).
Baicalein is reported to possess an anti-inflammatory, anti-ulcer, anti-oxidant,
hepatoprotective and immunomodulatory activity (Uddin et al. 2003). While
chrysin and baicalein both are reported to have anti-bacterial, anti-fungal, and
anti-viral activity, chrysin is also used as breast cancer drugs (Zaveri et al. 2008).
Baicalin has been shown to reduce the total cholesterol level and have
detoxification and chemo-protective effects (Yuan et al. 2008).
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The estimated demand of Oroxylum indicum in Southern India is 500 kg per
annum (Jayaram and Prasad 2008). The existence of O. indicum in natural
population is highly threatened and has been categorized as vulnerable by the
government of India (Ravikumar and Ved 2000). It is naturally propagated by
seeds. However, the seed setting is poor and seed viability is low (Tiwari et al.
2007). Destructive and non-sustainable collection methods coupled with low
regeneration and habitat destruction have posed serious threat to the survival
and availability of this highly useful tree (Yasodha et al. 2004). However, large-
scale production is a pre-requisite to meet the pharmaceutical needs and also for
the effective conservation of this valuable medicinal plant. Tissue culture
techniques can be applied to generate clonal propagules and conservation efforts
especially for those species in which either the underground parts or the whole
plant is used in drug preparation.

Leaves of Oroxylum indicum were collected from 15 days old seedlings grown
in the botanical garden of The Maharaja Sayajirao University of Baroda,
Vadodara. Leaves were washed thoroughly under running tap water and then
with distilled water (DW). All subsequent operations were carried out in a
laminar air flow cabinet. The leaves were treated with HgCl, (0.1%, w/v) and
rinsed with sterilized DW. Leaf discs (1 x 1 cm?) with midrib were isolated and
inoculated on MS containing 3% sucrose, 0.8% agar and supplemented with
different growth regulators. Different combinations of IBA and 2,4-D were
examined for induction of callus. The leaf explants were placed with their abaxial
side facing to the medium in the Erlenmeyer flasks (150 ml). Each flask was
inoculated with 3 - 4 explants and incubated in the culture room at 25 + 1°C for
16 hrs photoperiod.

After 12 - 15 days of inoculation callus formed. It took another 12 - 15 days
for shoot bud formation. The shoot buds formed on callus were transferred to the
medium containing various levels of BA (Table 1) for elongation of shoot buds.

For the induction of roots, in vitro raised shoots (5 - 6 cm length) were
transferred to half strength of MS supplemented with IBA and IAA. The plantlets
were subjected to acclimation. The plantlets were removed carefully, washed
thoroughly with distilled water to remove agar, dipped in dilute solution of
fungicide (Bavistin, 0.1%; w/v) and were transferred to plastic net-pots (3.2 cm
diam) containing perlite and soil (1 : 3). The plantlets were irrigated with one
fourth strength MS without organic supplements. Later they were transplanted
to earthen pots followed by transfer to the field.

The leaf explant (Fig. 1A) on MS supplemented with various combinations of
IBA and 2,4-D showed swelling, enlargement and curling of the leaves. It took 12
- 15 days for callus formation (Fig. 1B). Further incubation for 12 - 15 days
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demonstrated shoot bud formation from callus (Fig. 1C). Almost all explants
showed callus formation on the medium containing 6.78 uM 2,4-D (Table 1).
Among different levels of IBA 7.38 uM was the optimum level found to induce
callus from maximum explants. At the maximum level of 2,4-D or IBA callus
induction was inhibited.

Table 1. Callus induction and shoot bud formation from seedling of Oroxylum indicum.

Auxin (uM) Frequency Nature Type of No. of shoot

IBA 24D of callus* of callus* callus® buds*
(Mean + SE) (Mean + SE)

0.00 0.00 - - - -
1.47 0.00 - - -
2.46 0.00 23.52+0.24 Light green Nodular 13.12+0.24
4.92 0.00 50.08 + 0.06 ! ! 24.66 +0.21
7.38 0.00 78.92 +0.11 White ! 33.21+0.25
12.31 0.00 - - - -
0.00 1.35 63.30+0.08  Light yellow Friable 30.80 £ 0.21
0.00 2.26 61.44+0.20 Yellow ! 24.32+0.50
0.00 6.78 100.00 + 0.0 ! " 56.66 +0.31
0.00 10.85 78.40+0.14 ! ! 4498 +0.33
0.00 14.02 17.74 + 0.40 Dark yellow " 20.96 + 0.63

*Indicates no response.

Table 2. Effect of different levels of BA on elongation of shoot buds from callus.

BA No. of shoots  Shoot length (cm)  No. of nodes  No. of leaves
(UM) Mean + SE

222 31.86 £0.35 4.14+0.09 2.28+0.13 2.40+0.24
4.44 40.02£0.34 4.92+0.03 412 +0.09 6.00£0.34
8,88 54.04 £0.27 5.66 £ 0.06 4.42+0.20 7.40 £0.04
13.33 12.18+0.10 3.72£0.18 232+0.15 3.00+£0.31
17.18 8.48 £0.23 2.68 £0.11 238+0.17 2.80+0.37

The callus induced on 2,4-D supplemented medium was yellow-friable and
formed good number of shoot buds. In contrast, IBA induced calli was green
nodular with lesser number of shoot buds.

Maximum number of shoot buds were observed on medium containing 6.78
uM 2,4-D (Fig. 1C). However, the shoot buds did not show further growth on the
same medium. For elongation growth of shoot buds, when BA alone
demonstrated, gave good response (Table 2). Maximum of 54 micro-shoots were
obtained with 5.66 cm shoot length, 4 - 5 nodes and 6 - 8 leaves on the medium
containing 8.88 uM BA (Fig. 1D). Reduced or increased concentration of BA
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caused declining response. The decline was more pronounced when cytokinin
levels were enhanced (Table 2). This indicates the role of cytokinin as critical in
shoot organogenesis. Similarly, BA at lower level (0.44 uM) promoted higher
percentage of shoot elongation in mangosteen (Chato and Lim 1999). The good
combination for shoot elongation was 8.88 uM BA with 2.62 uM NAA for
Milingtonia hortensis (Deshpande et al. 1999).

Fig. 1. Organogenesis from leaf explants of Oroxylum indicum. (A) explants, (B) friable
callus on MS containing 2,4-D (6.78uM), (C) shoot bud formation, (D) further growth
of shoot buds, (E) elongation growth, (F) developed plant in earthen pot. Bar in each
photograph is equal to 1 cm.
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Table 3. Root induction and growth in Oroxylum indicum with BA (2.22 uM) and
various auxins on agar based and liquid medium.

Growth regulators Number of roots Root length (cm)
(M) Mean + SE* Mean + SE*
IBA NAA IAA Solid Liquid Solid Liquid

0.00 0.00 0.00 - - - -
0.49 0.00 0.00 1.13+0.19 1.38 £0.06 1.34+0.17 2.54+0.10
1.47 0.00 0.00 - - - -
0.00 0.53 0.00 1.28 +0.89 1.24+0.10 0.20+0.08 0.36+0.16
0.00 4.30 0.00 1.05+0.04 0.89 +0.09 025+0.18 0.13+0.42
0.00 0.00 0.57 - - - -
0.00 0.00 2.85 - - - -
0.00 0.00 4.57 - - - -

*indicates no response.

For induction of roots, in vitro raised shoots (5 - 6 cm length) were treated
with range of IBA, IAA and NAA at various concentrations on half strength of
MS. Poor root induction was observed on micro-shoots of Oroxylum (Table 3).
The roots were extremely thin, spongy and fragile. The maximum number of
roots formed were 1.38 with 2.22 uM BA and 049 uM IBA. The growth of
induced roots was quite slow. The attained a length of only 2.54 cm after 21 days
of induction. The in vitro raised plants were acclimatized well in the greenhouse
conditions (Fig. 1F). The plantlets transferred to the field showed homogeneity in
growth and general morphological features suggesting absence of any variations.
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