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Abstract

This paper reports the results of chromosome count-
ings in four wild Cola species (Cola lateritia, C. ballayi,
C. verticillata and C. gigantea). Cytological investigation
of these species gave a constant mitotic chromosome
counts of 2n = 4x = 40 for the first time. The karyotypes
were found to consist mostly of metacentric and sub-
metacentric chromosomes. In addition to confirming the
chromosome numbers and ploidy levels in these species,
the results also reveals high symmetry and homogeneity
of the karyotypes with those of the cultivated species
(C. nitida and C. acuminata) already reported. The simi-
larity in chromosome morphology between the cultivat-
ed and wild species indicate their common origin and
suggests the possibility of using these wild species as
bridges for gene transfer in Cola breeding programmes
involving interspecific hybridization.
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Introduction

The genus Cola Schott and Endl. belongs to the family
Sterculiaceae and is one of the economically important
genera of this family. According to BODARD (1962) the
genus comprises about 90 species of which 50 have been
described in West Africa. Two of these species, Cola niti-
da (Vent) Schott & Endl. and Cola acuminata (Pal. de
Beauv) Schott. & Endl. are of major economic impor-
tance in Nigeria. Both species bear a striking resem-
blance to each other and are cultivated for their edible
seeds (Kolanuts). In Nigeria, the genus is also repre-
sented by several other wild relatives occurring
throughout the rain forest and southern guinea savan-
nah belt. Among these, Cola lateritia, C. ballayi, C. ver-
ticillata and C. gigantea occupies outstanding position
because they possess many attributes of agronomic
importance that are not found in the cultivated species.
The large variability in the germplasm of these wild
species therefore, offers opportunities for the exploita-
tion of useful genes from them for the improvement of
the cultivated species. This is a constant objective of
plant breeding and is pursued through several tech-
niques. However, before this notable goal is achieved,
basic cytological information on these plants is very
essential. Cytological data on Cola is scarce and in
many cases is lacking. Only isolated chromosome counts
in a few species (C. lepidota, C. millenii, C. nitida,

C. acuminata) have been reported (MORAKINYO, 1978;
MORAKINYO and OLORODE, 1984; MORAKINYO, 1995). To
our knowledge, no cytogenetic information on other Cola
species has been published. This paper reports the first
results of chromosome countings in four wild species of
Cola in South Western Nigeria. 

Materials and Methods

Mature nuts of Cola lateritia, C. ballayi, C. verticillata
and C. gigantea were collected from the germplasm plots
of Cocoa Research Institute of Nigeria, Idi-Ayunre
Ibadan (Lat. 070 101N Long. 030 521 E) where a collec-
tion of wild Cola germplasm were established. Voucher
specimens of the studied plants were also deposited in
the institute’s herbarium. 

For the study of somatic chromosomes, mature nuts of
the plants studied were harvested and planted in Petri
dishes lined with moist filter paper. They were then
kept in a dark cupboard until they germinated. Planting
in germinating trays containing mixture of sand and
sawdust did not give the required results.

Root tips about 2–5 mm long were harvested from
young seedlings and transferred into a fixative (1:3 v/v
ratio of acetic / alcohol) for 24 hours after pretreatment
for about 2 hours in saturated solution of Para-
dichlorobenzene (PDB). The materials were then refrig-
erated until use. When root tips were needed for squash-
ing, they were removed from the refrigerator, rinsed in
two quick changes of distilled water and hydrolyzed for
40 minutes in 1N HCl at room temperature. They were
thereafter rinsed in distilled water and stained for 15
minutes in FLP – Orcein stain (JACKSON, 1973). Squash-
ing was done by gently taping the cover slip with the
end of a ballpoint. Alternate heating and cooling of the
slide after squashing was done by passing it over the
flame of a spirit burner to ensure good spread and well
stained chromosome (BARONE and SACCARDO, 1990). 

Slides were observed with the aid of a Zeiss binocular
microscope equipped with photographic facilities. Pho-
tomicrographs were taken from suitable squashes and
chromosome counts at pro-metaphase and metaphase
stages were made. Chromosome arm and total length
were measured with calibrated eyepiece graticule. The
centromeric index was determined according to the
method of LEVAN et al. (1964) and as modified by OYE-
WOLE (1972). At least 10 metaphase cells were analyzed
per species.

Results and Discussion

Cytological investigation gave a constant mitotic chro-
mosome counts of 2n = 40 for Cola ballayi, Cola lateritia,
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Figure 1 to 4. – Photomicrographs (a) and corresponding schematic diagram (b)
of mitotic chromosomes showing diploid number of 2n = 40 in Cola ballayi
(Fig. 1); Cola gigantea (Fig. 2); pro-metaphase chromosomes of Cola verticillata
(Fig. 3) and Cola lateritia (Fig. 4). Scale bar equal to 10 µm.

Cola gigantea and Cola verticillata. This mitotic chro-
mosome count is the first report in these species. Earlier
counts of 2n = 40 for C. millenii, C. nitida, C. acuminata
and C. lepidota have been reported by MORAKINYO (1978)
confirming that the two cultivated species of Cola
(C. nitida and C. acuminata) and the studied wild rela-
tives possess the same number of chromosomes (2n =
40). According to PURSEGLOVE (1968), the basic chromo-
somes number of Cola is X = 10 indicating that these
species are probably polyploids of 2n = 4x = 40 with each
chromosome represented four times in the somatic com-
plement. The chromosome morphology in these species
was very similar especially with regards to the range
and gradation of chromosome length and the position of

the centromere. The metaphase chromosomes were gen-
erally small in size making it impossible to perform
detailed karyotypic analysis. Chromosome size ranges
from 2.0 to 7.1 µm. However, cells at prometaphase
stages proved to be useful for chromosome counts, as the
chromosomes appear longer and more distinctive. Figs.
1 to 4 show the photomicrographs of mitotic chromo-
somes of these Cola species and their corresponding
schematic drawings. The chromosomes are mostly meta-
centric and sub-metacentric. Regular mitotic cell divi-
sion was observed in all the species and none of them
showed evidence of chromosomal aberrations. Chromo-
somes appeared generally small in size, making it diffi-
cult to see their morphological details. The small chro-
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mosome size is not only peculiar to the species observed
in this study, but has also been reported for other
species of the genus by MORAKINYO (1995), confirming
that this is a distinct karyotypic feature of the genus
Cola.

The similarity in chromosome morphology of these
species is very evident, especially chromosome staining
intensity, the range and gradation of chromosome length
and the centromeric positioning. It also partly explains
the high degree of morphological similarity in the
species indicating, their common origin. The similarity
in chromosome morphology suggests that the species are
somehow related, as pointed out by FADEN and SUDA

(1980). Gene exchange among these species is therefore
expected in the absence of cryptic structural differences
in the chromosome genic differences and other pre- and
postzygotic cross breeding barriers. The wild species
reported here may therefore, be useful as bridge species
for gene transfer in Cola breeding programmes involv-
ing interspecific hybridization.
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