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ABSTRACT

The chromosomes of Encephalartos hildebrandtii A. Br. & Bouche were studied
from root tip cells (zn=27%), and the plant was found to be a triploid on the basic
chromosome number 9. Karyotype analysis has shown that the somatic com-
plement consists of two sets of chromosomes, a diploid set of 18 chromosomes in
nine pairs, and a haploid set of ¢, and therefore it is suggested that this is an
allotriploid.

This ‘is the first report of a polyploid species in the genus Encephalartos, and
also in the whole of the Cycadales.

HE genus Encephalartos comprises 20 species (Bailey, 1942) endemic to

the south-eastern Africa. The chromosome numbers of eight species
are known 8o far (Sax and Beal, 1934; Resende, 1940; Resende and Rijo,
1948; Viveiros, 1951, and Berrie, 1959), and the present report deals with the
somatic chromosomes in another species—namely, E. hildebrandtii A. Br. &
Bouche, which has been grown in the botanical garden of the University of
Kerala.

For somatic chromosome studies, root tips were fixed in Carnoy’s fluid
after pretreatment with 8-oxyquinoline and simultaneous cooling in melting
ice for two hours. Chromosome preparations were made according to simple
acetocarmine squash technique. T'wenty-seven chromosomes were observed
during mitosis (Plate 1, A and B).

Except for the solitary report of 2n=16 from sectioned materials of E.
altensteinii (Sax and Beal, 1934), all counts for other species have given a
diploid chromosome number of 18, which indicates that the basic chromosome
number in Encephalartos is 9. The present species with 2n—=27 is thus a tri-
ploid based on this number. As far as we know this is the first report of a
polyploid species in the genus Encephalartos, and also in the whole of the
Cycadales.

A critical examination of the karyotype has shown that the 27 chromosomes
of the somatic complement could be sorted out into two sets, 18 chromosomes
constituting a diploid set of nine pairs, and the remaining nine chromo-
somes forming a haploid set (see Table 1 and Fig. 1). In the diploid set the
chromosomes range from 11 to 16 p in length and in the haploid set they
vary in length from 11to 23 . In other morphological characters of the chromo-
somes, like the position of centromeres, also there is some difference between
the members of the two sets. In the diploid set, two pairs of chromosomes

[Anpals of Botany, N.8. Vol. 30, No. 118, 1966.]

TTOZ ‘9z Arenuer uo 1sanb Aq 610 sjeuinolpiojxo-goe wol papeojumoq


http://aob.oxfordjournals.org/

240 Abraham and Mathew—Cytology of Encephalartos

11

i 11

I 1n v v viVvilVvIIIX I 2 4 5 6 7 8 9
Diploid set Haploid set

Fic. 1. Diagrammatic representation of the 277 somatic chromosomes. These can be
sorted out as nine pairs constituting a diploid set and nine others not similar to
these morphologically and making up a separate haploid set.

TABLE 1
Karyotype analysis in E. hildebrandtii A. Br. & Bouche
Length of arm in Total
— length
Chromosomes Short arm Long arm inp Index Centromere

DiPLOID BET

5°00 11°00 160 0'45 sm

11 .. 15°50 15°5 .. t

111 150 13:00 14°5 012 st

v 1'50 13-00 14°5 o012 st

\% 400 9'00 13'0 0'44 am

V1 2'25 10°75 130 021 st

VII .. 13°00 130 .. t

VIII 100 12°00 13°0 o-o8 st

X I'50 9°50 110 o'16 st
HapLoOID SET

1 10°50 12°50 230 o84 sm

2 .. 15°50 15°5 .- t

3 2°50 12°00 14'5 o-21 st

4 2-25 11°25 135 020 st

5 1'50 11°'50 130 030 st

6 175 11-25 130 o016 st

7 2°00 10°50 12°5 019 st

8 175 10°75 12°5 o' 17 st

9 .. 11'00 11°0 - t

have submedian, five pairs have sub-terminal, and the remaining two pairs
have apparently terminal centromeres. However, in the haploid set only one
chromosome, the largest, shows sub-median constriction, and out of the
remaining eight chromosomes six have sub-terminal and two have terminal
centromeres. One of the chromosomes in the diploid set (arrow marked
chromosome at 12 o’clock in Plate 1a) shows a small heterochromatic segment
near the centromere region, and possibly this is associated with nucleolus
organization. It may be that in this chromosome the centromere and the
secondary constriction region are separated by a small heterochromatic
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segment, as a result of which the two appear as a single continuous gap. In
the haploid set, however, one of the chromosomes (arrow marked one at
3 o’clock in Plate 1a) shows a small strip of heterochromatin at the end of its
small arm, and this is possibly the region which functions as the nucleolus
organizer in this set.

The chromosome situation and features of the karyotype described above
reveal that the present material of E. hildebrandtii is an allotriploid. Possibly
this triploid might have arisen as a result of hybridization between a tetra-
ploid and a diploid species, but in the absence of report of any tetraploids so
far in the genus it cannot be decided whether the triploid has arisen in this
way. It is equally possible that the triploid may have originated by the union
of an unreduced and a normal gamete respectively of two related species, the
triploid individual so formed being maintained by a vegetative mode of
reproduction through suckers.
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EXPLANATION OF PLATE

PraTES A and B. Root tip squashes of Encephalartos hildebrandtii A. Br. & Bouche X 1,400.
A. Metaphase of mitosis showing 27 chromosomes.
B. Anaphase showing 27 daughter chromosomes each at the two poles.
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