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The plants propagated by tissue cultures are genetically uniform when multiplied by
axillary shoots, whereas those propagated through callus phase often show varying degrees
of heterogeneity referred to as somaclonal variation (Larkin and Scowcroft 1981). Although
most calli carry a high risk of somaclonal variation, several species show genetical stability
over long periods (Sheridan 1968, Hussey 1983). The stability of the calli may depend on their
structure and organization as well as the genotype concerned (Hussey 1983, 1985).
In a previous communique (Jha and Sen 1985) on regeneration of plantlets from callus
cultures of stem explants of Ruscus hypophyllum L., the regenerative potential of callus was
reported to have been retained for a period of three years. In the present paper, detailed
chromosome analysis of the plants for three consecutive years has been presented.

Materials

and

methods

Callusing induction, morphogenesis and plant propagation
Callus cultures were established (Jha and Sen 1985) from stem explants of Ruscus hy
pophyllum L. on modified basal medium of Murashige and Skoog (MS) (1962) supplemented
with 1mg/l 2,4-D and 0.1mg/l of 6-benzylaminopurine
(BAP). After 8 weeks calli were
subcultured to basal medium supplemented with 2,4-D(0.5mg/l)+BAP(0.5mg/l).
The
regenerating calli were subcultured to medium containing 2,4-D(0.05mg/l)+BAP(0.5
mg/l).
Clusters of 2-4 shoots were excised from the callus and rooted. The remaining calli
were maintained in the same medium and subcultured every 12 weeks. Plantlets prior to
transfer to soil were maintained in medium containing half strength macro and micro-salts
of MS+1% sucrose for 8 weeks at room temperature.
These plantlets were then washed
and planted in soil. After 3-4 months, individual plants were separated from clusters and
grown in individual pots.
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Results

1. Histology and organogenicpotency of the callus
Callus induced with 2, 4-D(1mg/l)+BAP(0.1mg/l)
produced shoots when transferred
after 8 weeks to 2, 4-D(0.5-0.05mg/l)+BAP(0.5-2mg/l).
These regenerating calli were
morphologically compact, nodular and green and continued producing shoots when main
tained in medium with BAP(0.5mg/l)+2, 4-D(0.05mg/l).
At present, regenerating callus
cultures are being maintained older than five years. The calli retain its regenerative po
tential at nearly same rate for two years after which the rate decreases.
Table 1.

Chromosome

number,

plants regenerated

1

PMC configuration
from long-term

and pollen sterility

of

callus cultures

Control based on examination of twenty root tips of source plant.
2 For each plant at least three root tips were examined with an average

of 15-20 cells being observed

for

each plant.

Histological

examination

of young (6 months old) compact

regenerating

callus

shows

presence of scattered groups of meristemoids below the superficial layer. Older calli (2 years
old) form superficial meristems distinct from inner vacuolated parenchyma cells which gave
rise to the regenerating shoots. The callus with superficial meristem gradually changes its
form after extended culture while the developing shoots are continuously removed.
After
4 years, the callus is replaced by distorted swollen stem tissue which appears to be a mixture
of axillary and adventitious shoots. These cultures have been maintained for a long period.
2.

Morphology of regenerated plants
The mean length of shoots and length and breadth

of individual phylloclades were com

pared with those of control plants under field conditions after 2 years of transfer.
A study
was made of different clones regenerating from the same callus prior to transfer to soil to
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in mor

and also appeared
to be similar to that of control
at the same time as that of the control plants.

Idiograms of a diploid (non-cultured plant) (1a) and of a regenerated plant (1b).

Table 2.

Mean

length and arm index of chromosomes
each of cultured

3.

Callus Cultures

and non-cultured

from ten metaphases
plants

Cytology of regenerated plants

(a) Chromosome number and karyotype
The regenerants from 6, 12, 24 and 36 months
old cultures were all diploid (Table 1) with occasional aneuploid (0.5-0.8%) and polyploid
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(0.2-2.2%) cells in the root tips like that of the control plants (0.5% aneuploid; 0.3% pol
yploid). No gross morphological changes were observed in any of the chromosomes of
the regenerants (Table 2, Figs. 1a, b). One pair of nucleolar chromosome is consistently
present in both control and regenerated plants (Figs. 1-3). Of the twenty pairs of chro
mosomes, seven pairs are with median constriction and thirteen pairs are with submedian
to nearly submedian constrictions. No significant differences were detected in karyotypes
of cultured and non-cultured plants (Table 2, Fig. 1). The differences are well within the
limits of variability within a clone.

Figs. 2 and 3, metaphase plates showing 2n=40 chromosomes from non-cultured (Fig. 2) and
cultured plant (Fig. 3). Figs. 4 and 5, PMC and pollen grain showing n=20 chromosomes in
regenerated plants.

(b) Meiotic analysis Twenty chromosomes were noted in pollen mother cells and in
the pollen grains of control plants as well as in one hundred and two regenerants analysed
(Figs. 4 and 5). Pollen grains were partially fertile in both control and in regenerated plants
(Table 1).
Discussion

Adventitious regeneration directly from organ pieces generally gives a limited number
of propagules.
Increased numbers may be obtained by formation of callus tissues prior
to regeneration, by extended supply of adventitious shoots as noted in some species (Hussey
1983). Such a system of propagation has been standardized for Ruscus hypophyllum L.
and proliferating cultures have been maintained for over five years in this laboratory.
Pro
liferating cultures of Narcissus, Leucojum, Hyacinthus and Iris have been reported to have
been maintained for such long periods without loss of vigour (Hussey 1983).
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It is generally established that, plants propagated adventitiously via callus phase show
somaclonal variation.
In some species however, plants produced from callus have proved
to be genetically stable for long period (Sheridan 1968, Hussey 1983). Most of these calli
consist of masses of vacuolated cells, covered with superficial meristem . Such superficial
meristem has been observed in proliferating calli of R . hypophyllum as well which gave rise
to regenerated shoots. The adventitious regeneration from the inner vacuolated cells is
inhibited by some form of apical dominance (Hussey 1983, 1985).
The detailed analysis of chromosomes of regenerated plants shows that the karyotypes
of root tip cells from culture and non-cultured individuals are basically the same. Thus,
no marked changes could be detected in plants generated through aseptic culture.
In general, no difference in meiotic behaviour of the cultured and non-cultured material
could be detected.
The plants have generally a very low degree of fertility and that is the
reason why vegetative propagation in this species is of importance in maintaining populations.
The number of nucleolar constrictions within a complement is characteristic of a given
species or cultivar. The nucleolar organizing regions in chromosome pair are identical in
appearance in both cultured and non-cultured plants. It is additional evidence that the two
types of plants are not much different. The preliminary evidences thus indicate that genetic
stability is maintained in this species generated from compact callus. It is thus an effective
method of mass multiplication.
Summary

Plants were regenerated from callus derived from stem explants of Ruscus hypophyllum
L. The regenerating callus could be maintained by subculturing to basal medium containing
BAP (0.5mg/1) for over five years. Detailed analysis of mitotic and meiotic chromosomes
and phenotypes of regenerants for a period of three years revealed no significant differences
between cultured and non-cultured plants. The preliminary evidences indicate that gene
tic stability is maintained in this species generated from compact callus which provides with a
source of rapid multiplication.
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