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Abstract
Cytotaxonomy of Smithia ciliata Royle, collected from Panighat (1700 msl), Kathmandu valley, is reported. The somatic chromosome
number was found to be 2n = 38 with the basic number being n = 19.  Karyotype structure is predominated with medium sized
chromosomes and with median constrictions.
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Introduction

Smithia ciliata Royle belongs to the family Fabaceae. It grows on
the sloppy areas of hills during rainy season. It is an annual herb
with diffused and spreading branches. Leaves are echinulate and
even pinnate with axillary as well as terminal peduncles that bear
small white or bluish white flowers. Studies on the genus Smithia
have not been well undertaken. In this paper, cytotaxonomy of
Smithia ciliata is reported. A perusal of the literature (Darlington
and Ammal 1945; Darlington and Wylie 1955; Fedorov 1969;
Kuzmanov 1993; Khatoon and Ali 1993; Chen et al. 1993, 2003;
Dawson 2007) provided information that cytotaxonomical research
in Smithia ciliata is the first record.

Materials and methods
Plant species, collected from Panighat (1700 msl), Kathmandu valley,
were established in home garden for investigation. Morphological
and cytogenetical studies were done with the help of stereo– and
compound– microscopes. The mitotic studies were made with
excised healthy root tips or anther wall cells (Sakya and Joshi 1990).
The meiotic behaviors were recorded in pollen mother cells
(Darlington and La Cour 1976). Pollen viability was estimated by
staining pollen grains in Müntzing solution (Müntzing 1941).

The karyotype formula was developed following the nomen-
clature of chromosomes proposed by Levan et al. (1965). The
symmetry of the karyotypes was determined from the value of the
total form percentage (TF%). The latter was calculated as a
percentage of total sum of short arm length over total sum of
chromosome length as given by Huziwara (1962). All the photo-
micrographs were taken under the uniform magnification of 1000 ×.

Results

TAXONOMY

Annual  diffused  and  spreading  herb.  Stem  terete.  Leaves even

pinnate, echinulate, petiole 2.0 cm, petiolule 5.0 mm, rachis ending
in a bristle, leaflets up to 7 pairs, small up to 1.0 cm long, narrowly
oblong, sensitive, entire margin, ventral mid- rib and rachis with
straight and hooked hairs, stipules scarious, persistent. Flowers
small, groups of 5, second on small and short peduncles of axillary
or terminal racemes or panicles up to 1.5 cm, bracts small, caduceus,
racteoles paired as long as calyx, papillose, ciliated. Calyx 5 mm × 4
mm, bi-labiate, lips entire, upper lip truncate or shortly toothed,
margins stiff ciliated, grooved in the middle, veins anastomosing,
not closely parallel, sheathing base of the calyx persistent. Corolla
white or blue, exerted, clawed, standered orbicular 7 mm × 5 mm
with notched tip, keel and wing c. 7 mm. Stamens 10 in two bundles,
5 each, 5 stamens joined together up to 2/3 length, c. 5 mm long,
anthers uniform, dorsifixed. Gynoecium c. 4 mm long, ovary linear,
2.5 mm long, ovules very often 7-9, style 1.5 mm, curved, stigma
simple. Pod compressed consisting of several rounded one seeded
segments folded on top of one another within persistent accrescent
calyx, indehiscent.

Distribution: WCE of Nepal (1200-2800 m asl).

CYTOGENETICAL  STUDY

The measurement of somatic chromosomes is given in Table 1. Camera
lucida drawing and Ideogram are given in Fig. 1. The somatic
chromosome number was found to be 2n = 38 with the basic number
n = 19. The present study distinguished two different types of
chromosomes with centromere at median point and median regions.
The medium sized chromosomes predominated. The meiotic studies
have revealed regular divisions with bivalents and tetravalents in
early metaphase (Fig. 1c). In some meiocytes exclusion of
chromosomes and shifting of a group of chromosomes towards
periphery were observed in some cells. Anaphase and telophase
were mostly normal. Normal structures as well as non-synchronous
divisions, stickiness and agglutination of chromosomes were also
noticed in some cells. Chromatin bridges were observed occasionally.
Cytomixis have been evidenced at different stages (Fig. 1d).  Normal
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metaphase II is shown in Fig. 1e. The abortive meiocytes were
observed in certain cases. Tetrads were observed normal. Pollens
were circular, triporate and large. Sometimes dimorphic pollens were
observed.

Table 1. Measurement of somatic chromosomes.

Discussion

The present determination of the chromosome number in Smithia
ciliata (n = 19 and 2n = 38) is the first report. These results tallies
with the earlier works in S bigemina, S. conferta with 2n =38 and n
= 19 in S. recemosa by Kumar and Kuriachan (1990). Similarly, Kumari
and Bir (1990) have also reported 2n = 38 median and submedian
chromosomes in S bigemina and S. conferta. It suggests that the
basic number in S. ciliata is × =19. Meiosis is mostly normal. The
findings of present study have indicated that cytomixis occurred
mostly during early stages of meiosis. Cytomixis is considered as
one of the factors contributing to pollen sterility (Verma et al. 1986).
Maheswori (1950) believes that cytomixis is favorable during early
stages of microsporogenesis. High percentage of pollen stainability
suggests that abnormal cells did not reach maturity. The
interpretations from the total form percentage with symmetrical
chromosomes indicate that S. ciliata is less advanced among the
herbaceous groups (Stebbins 1950; Sinha and Kumar 1979;
Manandhar and Sakya 2003a, b).
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Fig. 1. Cytotaxonomy of Smithia ciliata Royle: (a) karyotype (camera lucida drawing); (b) karyotype (ideogram); (c) meiosis: metaphase I (bivalents
and tetravalents); (d) meiosis: telophase I (cytomixis); (e) meiosis: Metaphase II
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(c)  (d) (e)


