SCIENTIFIC CORRESPONDENCE

Multiple shoot induction and regeneration of pigeon pea
(Cajanus cajan (L.) Millsp) cv. Vamban 1 from apical and

axillary meristem

Pigeon pea is an important world crop
specics widely cultivated in the tropics
and subtropics as a good source of dietary
protein, especially in developing countries.
Genetic improvement of this crop through
biotechnological methods has not yet been
achieved mainly due to its recalcitrance
in culture. In Cajanus cajan, the available
reports draw attention to haploid embryo-
genesis', callus regeneration of irradiated
seeds’ and leaf discs’, multiple shoot
induction from cotyledonary node® and
cotyledon®, and hybridization® of Cajanus
cajan with Atvlosia platycarpa with an
emphasis on incorporation of pod borer
resistance into Cajanus cajan and, finally.
organogenesis’. Though multiple shoots
were induced successfully from coty-
ledonary nodes®, they failed with shoot
tip. Hence the present investigation fo-
cuses on the shoot multplication from
cotyledonary node as well as shoot tip.

Seeds of Cajanus cajan var. Vamban
I obtained from National Pulses Research
Centre, Vamban, Pudukkottai, were steri-
lized with 70% ethanol for 30sec fol-
lowed by 3 min of soaking in 0.1% HgCl,.
The stenilized seeds were washed thoroughly
5 times with sterilized double-distilled water
and were implanted in culture tubes con-
taining 15 ml of medium (MSO-MS basal
medium without hormone, MS3-MS basal
medium + 13.31 uM BAP). MSR medium
(172 strength MS inorganic + full strength
organic addenda + 0.49-24.6 uM IBA) was
used for rooting of regenerated node and
shoot tip. The effect of the presence of
seed coat on multiple shoot formation
was studied by culturing the seed explants
with or without sced coat separately on
MS3 directly. The morphogenetic respon-
ses of cotyledonary region and shoot tip
were also studied. In another experiment,
8-day-old seedlings from MSO medium
were placed horizontally on the MS3
medium so as to allow cotyledonary node
and shoot up to touch the medium. The
mean number of shoots produced from
different explants was calculated after 30
days. Explants with mass of shoot initials
were transferred to MSO or subcultured
in MS3 after 30 days of inoculation
for the elongation of shoots. The wecll-
developed shoots were transferred to MSR
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with varying concentrations of IBA (0.49 Table 1 gives the results of the mor-
o 24.6 uM). Rooted plantlets were trans-  phogenetic responses of different explants.
ferred to vermiculite in paper cups and Seeds germinated on MS3 callused with
supplicd with Hoagland medium®. Accli- bulged primary roots. Cotyledonary nodes
matized plants were then transferred to  from the germinating seeds produced mul-
soil in the glass house. tiple shoot initials (Figure 1 a); an average

Figure 1. Multiple shooting of Cajanus cajan. a, Seed explants with multiplc shoots al
cotyledonary nodes in MS3 after 30 days of culture. b, Seed explant without seed coat showing

less number of shoot regeneration from cotyledonary nodes. ¢, Seedling explant showing shoot
initials at both cotyledonary node and shoot tig on MS3 after 30 days of tulture. d, Elongation

of shoots from cotyledonary nodes of the seéd explants on MS3,
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Table 1. Morphogenetic responses of different explants on MS3

medium

Average* number of shoots

Cotyledonary Shoot
Explants node | tip Total
Seedling (cotyledonary node 26 9 35
and shoot tip in contact with |
medium)
Seedling (only shoot tip in 16 12 28
contact with medium)
Excised cotyledonary node 5 — 3
Excised shoot tip - — —
Seed with seed coat 49 - 49
Seed without seed coat 7 - 7

*Average of 10 replicates.

of 49 shoots per explant were recorded
in seeds with seed coat; the decoated
seeds produced only an average of 7
shoots per explant (Figure 14). All the
shoot initials from the cotyledonary node
could elongate in the same medium (Fig-
ure 1d) but the elongation rate speeded
up when transferred to MS0O. When coty-
ledonary nodes with multiple shoot initials
alone were cultured by removing epicotyl,
root and cotyledons, the rate of elongation
was slow. Cotyledon might be an impor-
tant source of some growth factors for
the development of axillary meristem®.
Seedling explants showed different types
of morphogenetic responses. Multiple
shoots were induced at both cotyledonary
node and shoot tip when seedling explant
with cotyledonary node and shoot tip was
placed horizontally on the medium and
also when the shoot tip of the seedling
explant alone touched the medium. This
result is in sharp contrast to an earlier
report® where shoots were not successfully
regenerated from shoot tip region. Shoots
which developed from shoot tips could
not grow well in the same medium (MS3)
and hence they were transfcrred to basal
medium (MSO).

When the seedling explant was placed
with the shoot tip touching the medium, it
produced lesser number of shoots at the
shoot tip region (Figure 1 ¢). When excised
cotyledonary node and shoot tip were used

as explants, cotyledonary node produced
an average of 5 shoots and the shoot tip
did not produce any shoot (Table 1).
Elongated shoots (3—-35 cm) were rooted
on MSR with different concentrations of
IBA. IBA at 2.46 uM produced an optimum
number of roots (8 roots/plantlet) within
13 days. Rooted plantlets were successfully
transferred to vermiculite and then to soil

- in the glasshouse where the hardened plants

produced normal viable seeds.

Since callus regeneration in pigeon pea
1s difficult, methods which rely on the
proliferation of shoots from pre-existing
meristem may provide practically ideal
system for the transformation through
particle-bombardment-mediated™'?  gene
transfer. This protocol may be further
extended to tissue-culture-based selection
for stress tolerance. Since shoots are pro-
duced from the same explant in large
number, nodal cuiture will provide true-
to-type progenies through rapid micro-
propagation. Proliferation of shoot tips to
regenerate shoots will provide ideal pro-
tocol for viral ¢limination in pigeon pea.
The method of regencration of pigecon
pea from cotylcdonary node explants and
shoot tips via multiple shoot initiation
described in this investigation 1s symilar
to that for Phaseolus''

- P P P -
pragy . Sl el -y — =
e e Y

2. Kumar, A. S., Reddy, T. P. and Reddy,
G. M., Plant Sci. Ler., 1983, 32, 271-278.

3. Eapen, S. and George, L., Plant Cell Tiss.
Org. Cult., 1993, 35, 223-227.

4. Prakash, S. N., Pental, D. and Bhalla-Sarin,

N, Plant Cell. Rep., 1994, 13, 623-627.

5. Mehta, U. and Mohanram, H. Y., Indian
J. Exp. Biol.,, 1980, 18, 800-802.

6. Dhanju, M. S. and Gill, B. S., Ann. Biol.,
1985, 1, 229-231.

7. George, L. and Eapen, S., Plant Cell Rep.,
1994, 13, 417-420. |

8. Hoagland, D. R. and Arnon, D. 1., Circular
347, California Agr. Exp. Station, Berkeley,
1950.

9. Mc Cabe, D. E., Swain, W. F., Martincll,
B. J. and Christou, P., BioTechnology, 1988,
6, 923-926.

10. Christou, P., Swain, W. F. and Mc Cabe,
D. E., Proc. Natl. Acad Sci. USA, 1989,
66, 7500-7504.

11. Malik, K. A. and Saxena, P. K., Planty,
1992, 186, 384-389.

(. FRANKLIN

R. JEYACHANDRAN¥
G. MELCHIAS®

S. IGNACIMUTHU

Entomology Research Institute,
Loyola College,

Chennai 600034, India
*Department of Botany,

1. Bajaj, Y. P. S, Singh, H. and Gosal, S. S, St. Joseph's College,

Theor. Appl. Genet,, 1980, 58, 157-159.

CURRENT SCIENCE, VOL. 74, NO. 11, 10 JUNL 998

Tiruchirapalli 6206002, India

937



