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SHORT COMMUNICATION

High Frequency In Vitro Regeneration of Kigelia pinnata L. Via
Organogenesis
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An effective and reproducible protocol for the micropropagation of Kigelia pinnata L. through high frequency callus regen-
eration is described. Seeds were surface sterilized before culturing on Gamborgs basal medium (B5 medium). After two
weeks the cotyledonary node along with a portion of the hypocotyl were carefully excised from well-developed embryos
and subcultured on B5 medium supplemented with different concentrations of 2,4-D and BAP. The cultured cotyledonary
node explants showed callus formation at the base of the lower cut end of the hypocotyl. This callus showed shoot initia-
tion after two weeks of subculture on the regeneration medium supplemented with various concentrations of BAP alone or
in combination with NAA. The highest number of shoot regeneration occurred on medium containing 5 pM BAP and 0.1
UM NAA. The optimum rooting of the regenerated shoots was observed on 2B5 medium supplemented with 4 uM IBA.
Micropropagated plants were successfully established in soil in field condition with a survival frequency of 100%.
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Trees are essential component of forest ecosystem
playing a significant role in maintaining the ecological
balance. But trees are overexploited by man for various
purposes such as food, fuel, timber and other minor
products (Purohit et al., 1998). This overexploitation
has led to their depletion at an alarming rate throughout
the world, especially in the tropical countries. The
rapid depletion of multipurpose tree species is posing
a great threat in terms of erosion of genetic variability
for a given species. In addition, the decrease of forest
areas and plant biomass, may be responsible for cli-
matic changes on different regions of the world (Kozai
and Kubota, 2001).

In order to address the above mentioned serious
problems, conservation of biodiversity by both in situ
and ex situ means is necessary and large-scale refores-
tation is required annually. Moreover in future, demand
for woody transplants for use in reforestation will
increase because of their utilization in pulp, paper,
timber and furniture industry as well as plantation,
horticulture and desert rehabilitation. Propagation
through conventional methods is difficult in the case
of most tree species where there is poor seed viability,
recalcitrant seeds and weak root establishment. In
addition, selection and maintenance of elite genotypes
using conventional breeding methods like obligate
outcrossing are time consuming and difficult for tree
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species because of their very long breeding cycles
(Morton, 1996). In vitro techniques are being increas-
ingly applied for clonal propagation of tree species to
supplement the conventional methods and for rapid
multiplication and production of a large numbers of
plants throughout the year.

Kigelia pinnata, belonging to the family Bignoniaceae,
is a fast growing multipurpose tree used for ornamental
and roadside planting,. Traditional healers in India have
used various parts of this plant to treat wide range of
skin ailments, from relatively mild complaints, such as
fungal infections, boils and psoriasis, to more serious
diseases like leprosy, syphilis and skin cancer. It has been
also used in other medicinal applications such as treat-
ment of dysentery, ringworm, tapeworm, malaria, dia-
betes, pneumonia and toothache. There have been
reports of extraction of lapachol, an antimalarial com-
pound from the root (Binutu et al., 1996), and other
quinones from the wood whose antimalarial activity
against drug resistant strains of Plasmodium falciparum
was superior to that of chloroquine and quinine (Car-
valho et al., 1988). Present study was carried out to
standardize a technique for micropropagation of K.
pinnata through high frequency callus regeneration.

Abbreviations: BAP  6-benzylaminopurine; 2,4-D, 2,4-
dichlorophenoxy acetic acid; IBA, indole-3-butyric acid;
NAA, 1-naphthalene acetic acid; B5 medium, Gamborg’s
basal medium
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MATERIALS AND METHODS

Seeds of K. pinnata were obtained from Pratap nursery,
Dehradun, India. Healthy seeds were cleaned and stored
in a refrigerator at 5°C. Prior to use, they were washed
under running tap water for 15 min and surface steril-
ized by soaking in ethanol for 2 min followed by
immersion in 0.1% mercuric chloride and rinsing with
sterile distilled water three times. The sterilized seeds
were cultured on B5 (Gamborg's medium) basal medium
(Gamborg et al., 1968). After 15 days, cotyledonary
node containing two cotyledons and a portion of
hypocotyl from the well developed embryos were
cultured on B5 medium supplemented with various
concentrations of 2,4-D and BAP for four weeks.

All the media were fortified with 20 g/l sucrose and
gelled with 0.8% agar and the pH was adjusted to 5.8
after adding the growth regulators. The media were

steam sterilized in an autoclave under 1.5 kgem™ and
121°C for 15 min. All the cultures were grown at
25+2°C under 16 h photoperiod, supplied by two
Philips TL 40W fluorescent tubes. At least twenty-four
cultures were raised for each treatment, and all experi-
ments were repeated three times. Analysis of variance
and Duncans multiple range tests were used for com-
parison between treatments.

The callus portion below the shoots at the cotyle-
donary node was excised and cultured on B5 medium
supplemented with various concentrations of BAP
alone or in combination with NAA for six weeks to
regenerate calli. Keeping the regenerated shoots on the
same regeneration medium resulted in the browning
and ultimate death of the shoots. Hence the regenerated
shoots were excised and cultured on B5 medium
supplemented with 7 uM BAP for further growth. For
rooting, the multiplied shoots measuring about 3.5

Figure 1. Different stages in the micropropagation of K. pinneta L. through callus regeneration. A. Photograph showing calli
derived from the four-week-old cotyledonary node on BS medium supplemented with BAP (10 uM) and 2,4-D (0.5 pM). A coty-
ledon and a number of shoots originated from the cotyledonary node were also seen. One of the cotyledonswas removed for the
better view of the shoots. B. Multiple shoot formation derived from callus of cotyledonary node on B5 medium supplementec
with BAP (5 uM) and NAA (0.1 pM). Note the emergence of a large number of healthy shoots. The photographs were taken 4
weeks after callus culture. C. The rooting of the shoots on B5 medium supplemented with 4, 5, 3, 2, or T uM IBA (from left to
right) four weeks after culture. Note the best rooting on B5 medium supplemented with 4 pM IBA. D. Hardened plants three

months after transplantation to garden pots containing garden soil.
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cm in height were transferred to "2B5 medium sup-
plemented with IBA or NAA in the range of 1-5 uM.

To remove agar, the rooted shoots were thoroughly
washed with water. Utmost care was taken not to dam-
age the roots while removing agar. The shoots were
transferred to plastic cups containing a mixture of
autoclaved vermiculate and sand (2:1). The plantlets
were transferred to garden pots one month after
transplantation.

RESULTS AND DISCUSSION

Well developed embryos were emerged within 15
days from seed germination. The cotyledon and hypo-
cotyl regions showed rapid growth, and within two
weeks apical bud was initiated. The cotyledonary node
taken from such well developed embryos, after four
weeks of culture on B5 medium supplemented with
various concentrations of BAP and 2,4-D, showed callus
formation from the base of the node and induction of
axillary shoot. Number of axillary shoots induced from
the cotyledonary node and formation of callus from
the base of the node were the highest on a medium
containing 10 uM BAP and 0.5 uM 2,4-D (Fig. 1A).
Cytokinins have been used for high frequency induction
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of bud from cotyledonary nodes in a number of plants
(Bretague et al., 1994; Kodja et al., 1998), and 2,4-D
has been used to induce callus formation (Frello et al.,
2002).

Shoot initiation was achieved on callus after two
weeks of culture on the regeneration medium supple-
mented with various concentrations of BAP alone or
in combination with NAA. The highest number of shoot
regeneration was observed on a medium supplemented
with 5 UM BAP and 0.1 uM NAA (Fig. 1B, Table 1). The
present study is in agreement with reports of auxin and
cytokinin combinations supporting organogenesis in sev-
eral species (Pereira et al., 2000; Koroch et al., 2002).

To achieve better shoot elongation and multiplication,
the regenerated shoots measuring about 1 cm in length
were subcultured on B5 medium supplemented with
7 UM BAR On this medium the shoots multiplied 2.5
times every four weeks. Cytokinins, especially BAP, were
effective to multiple shoot induction in some plants
(Polisetty et al., 1997).

The muiltiplied shoots measuring about 3.5 cm in
length were used for rooting. Since the full strength
B5 medium caused callusing at the base of the shoots,
1/2B5 medium supplemented with IBA or NAA was used
for rooting. There was no rooting on the basal medium.
The optimum rooting was observed on 2B5 medium

Table 1. Effect of B5 medium supplemented with various concentrations of BAP and NAA on callus regeneration after 45
days in culture. The values represent the mean £ S. E. of three independent experiments. At least 24 cultures were raised for
each experiment. Means within a column followed by the same alphabet are not significantly different by Duncan’s multiple

range test (P>0.05).

No: Growth regulators Cultures showed Mean No. of shoots Length of shoot
o .
uM) shooting (%) per explant (cm)
1 BAP (0.1) 50a 2.6+0.4a 1.8+0.2b
2 BAP (0.5) 56b 6.2+0.3d 1.3+0.1b
3 BAP (1.0) 71d 12.4+0.2e 0.9+0.4a
4 BAP (5.0 100g 16.1 £ 0.5f 0.5t0.4a
5 BAP (10.0) 100g 18.2 £0.6g 0.7 £0.6a
6 BAP (0.1) + NAA (0.01) 53a 3.3£0.5b 1.9+£0.5b
7 BAP (0.1) + NAA (0.1) 66¢C 3.5+£04b 1.8+0.2b
8 BAP (0.1) + NAA (1.0) 58b 5.7+0.9¢c 1.71£0.1b
9 BAP (0.5) + NAA (0.01) 72e 4.6%0.7b 1.9+0.6b
10 BAP (0.5) + NAA (0.1) 78e 3.710.2b 1.7+£0.7b
11 BAP (0.5) + NAA (1.0) 81f 59%0.3c 1.6 £0.5b
12 BAP (1.0) + NAA (0.01) 100g 15.3£1.2f 1.1+£0.4b
13 BAP (1.0) + NAA (0.1) 100g 12.2+£1.8e 1.0+ 0.4b
14 BAP (1.0) + NAA (1.0) 100g 10.3 £ 1.3e 1.2+ 0.6b
15 BAP (5.0) + NAA (0.01) 100g 153 +£1.1f 1.2+0.6b
16 BAP (5.0) + NAA (0.1) 100g 24.7 £1.3i 1.6 £0.3b
17 BAP (5.0) + NAA (1.0) 100g 16.2 £ 1.6f 0.8£0.8a
18 BAP (10.0) + NAA (0.01) 100g 17.4+£1.0g 1.31£0.2b
19 BAP (10.0) + NAA (0.1) 100g 20.3£1.9h 0.7£0.1a
20 BAP (10.0) + NAA (1.0) 100g 18.2+2.0g 0.5%0.2a
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Table 2. Effect of half strength B5 medium supplemented
with various concentrations of IBA and NAA on rooting of
the shoots in K. pinnata after 45 days in culture. The values
represent the mean + S.E. of three independent experiments.
At least 24 cultures were raised for each experiment.
Means within a column followed by the same alphabet are
not significantly different by Duncan’s multiple range test
(P>0.05).

Auxin  Shoots  No. of

Mean root Time required

treatment rooted roots per  length for root
(M) (%) shoot (cm) initiation (days)
IBA
0.0 0 0 0 0
1 45b  2.0x03c 0.7%03a 9%+1.9c
2 60d 25+%0.4c 1.0+£0.8b 8+2.1c
3 80e 29+0.2c 1.7£02b 7+2.2b
4 100f 4.6+0.2e 3.0+0.5¢ 7+1.8b
5 100f 3.0+0.6d 2.5+1.2d 5+1.4a
NAA
0.0 0 0 0 0
1 332 1.2+03a055%0.2a 13+2.8e
2 44b 1.6%0.22089+04a 11x2.6d
3 58c 1.9+0.6b 1.0£0.1b 10x2.8d
4 54c 14+04a 09+£03a 11+1.7d
5 55¢ 1.4%0.2a 0.7x04a 11x1.9d

supplemented with 4 pM IBA (Fig. 1C). On this
medium, shoots rooted with an average of 4.6 roots
per shoot and an average root length of 3 cm. Com-
paratively [BA was better than NAA (Table 2). The
roots were whitish in color with root hairs at the tip.
Rooting induced by IBA and NAA has been reported in
several plants including some tree species (Cid et al.,
1999; Agarwal et al., 1997). The acclimatized plant-
lets with 3-4 roots showed obvious growth 7 days after
they were transplanted in autoclaved vermiculate and
sand (2:1) in plastic cups. The plantlets were watered
once in every two days and were eventually trans-
ferred to garden pots with a survival frequency of
100% (Fig. 1D).
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