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Summary. Pollen embryogenesis and callus showing a
wide range of ploidy is induced in the in vitro cultured
anthers of pigeon-pea. A suspension of pollen from such
anthers incubated in drop cultures on agar medium devel-
ops further to form embryoids and colonies of callus.
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There is a paucity of information on the induction of
androgenesis and the differentiation of complete plants
from callus tissue cultures of grain-legumes, which, in fact,
is holding back progress in the utilization of in vitro
techniques to improve these crops. In view of the poten-
tial significance of somatic cell genetics and haploids
(Reinert and Bajaj 1977, Wenzel 1980) in legume im-
provement programs, the present investigation has been
undertaken to augment the basic information on various
aspects of the establishment of haploid cultures of pigeon-
pea, a grain-legume rich in dietary protein.

Anthers containing uninucleate pollen, aseptically ex-
cised from the flower-buds of field-grown plants of pigeon-
pea (Cajanus cajan (L.) Millsp. cv. ‘T 21°), were cultured
on agar solidified Murashige and Skoog’s medium (Murash-
ige and Skoog 1962) supplemented with IAA (4 mg/l) +
kinetin (2 mg/l), and maintained at 23-26°C in diffused
light. A suspension of pollen prepared from 3-week-old

cultured anthers was incubated in drops (0.1 mi) on the
agar medium. For cytological studies, the androgenic
pollen and callus cells were pre-treated with L-bromonaph-
thalene, fixed in acetic alcohol, and observed after staining
with Feulgen and acetocarmine.

The anthers showed signs of growth within 4 days, and
about 36% of them proliferated to form a mass of callus
within 3 weeks (Fig. 5). The pollen underwent repeated
nuclear (Figs. 2, 3) and cellular divisions to form em-
bryoids (Fig. 4); however, the frequency of androgenesis
was low (Table 1). In a parallel study on another grain-
legume (Phaseolus aureus), almost a similar pattern of the
induction of androgenesis, and callus formation was ob-
served (Bajaj and Singh 1980).

A suspension of pollen obtained from 2-5 week-old
cultured anthers resumed growth and formed colonies of
callus (Figs. 6, 8) or embryoids (Fig. 7), when transferred
in drops to the agar medium. N

The anther-derived callus was mixoploid, with a wide
range of genetic variability (Fig. 9). The chromosome
number varied from 8 (n=11) to 28 (2n = 22). The callus
contained 50.8% diploids and 17.4%. haploids, with the
rest (32%) being aneuploids.

. The reproducible induction of differentiation in callus
tissue cultures of grain-legumes is still a challenge, though
plants can be regenerated from excised meristems (Bajaj
and Dhanju 1979). Efforts are, therefore, being made to
induce differentiation in the pollen-derived callus.

Table 1. In vitro response of anthers of Cajanus cagjan cultured for 5 weeks on

MS + [AA (4mg/1) + kinetin (2mg/1)

No. of No. of % of No. of No. of % of

anthers callusing callusing pollen multinucleate/ multinucleate/

cultured  anthers anthers studied multicellular multicellular
pollen pollen

500 180 36 2550 46 1.8
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Figs. 1-8. Androgenesis, and callus formation in excised anthers of Cajanus cajan cultured on MS + IAA (4 mg/l) + kinetin (2 mg/l). 1 An
uninucleate pollen from anther at the time of culture; 2, 3 bi-, and tetra-nucleate pollen obtained from a 4-week-old cultured anther;
4 a pollen-embryoid from 6-week-old culture; 5 proliferation of anthers to form callus, 3 weeks after culture; 6 mass of callus obtained
from a single pollen 23 weeks after culture; 7, 8 Suspension of pollen grown in drop cultures showing the formation of embryoid and
callus in Fig. 7 and Fig. 8, respectively
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Fig. 9. Anther-derived callus showing a wide range of genetic
variability, the chromosome number varied from 8-28 (Data based
on 925 dividing cells)
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