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ABSTRACT 

Chromosome studies were  conducted on 14 varieties of Capsicum crops in cultivation within the six states of 

north-eastern Nigeria. These varieties belonging to three species namely: Capsicum chinense, Capsicum frutescens, and 

Capsicum annuum were investigated in order to compare their morphology and numerical status and to ascertain if 

observed variations in fruit morphology had any numerical support. Seeds were collected from locations across the sub-

region and processed for planting and subsequent field morphological characterization. Ripe fruits were harvested, seeds 

extracted and germinated in the Laboratory. A cytological investigation was carried out using germinating root tips. 

Results showed all 14 Karyotypes had remarkable homogeneity in chromosome morphology. The array of fruit 

morphological formations existing at the phenotypical level did not reflect in karyotype constitutions, thus suggesting a 

common origin for the species which had resulted in the formation of a uniform congregation. 
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INTRODUCTION 

The Capsicum peppers, wild or domesticated, belong to the genus Capsicum. The genus makes up one of the 85 

genera situated in the family Solanaceae (the nightshades) (Gill, 1988). The family comprises of many economically 

important food and industrial crops such as potato, tobacco, tomato, garden egg, petunia and pepper (Capsicum). Recent 

workers in the field of plant taxonomy have pegged the list of species in the genus to between thirty to thirty-one species 

(Eduardo et al., 1996; Oyama et al., 2006). Among this vast number of species, five species are generally recognized as 

domesticated (Heiser and Smith, 1953; IBPGR, 1983; Kochlar, 1986; Bosland, 1996). The domesticated species are:  

• Capsicum annuum L. 1753 

• Capsicum frutescens L. 1753 

• Capsicum chinenseJacq. 1776 

• Capsicum pubescens Ruiz and Pav. 1797  

• Capsicum baccatum L. 1767-1771  
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Though relatively recent in Africa, having been introduced after 1500 AD (Okigbo, 1994), peppers have been part 

of the Human diet since 7500 BC, with Tehuacan, Mexico as the center of origin (Pickersgill, 1971; Heiser, 1969). In 

Nigeria, three of the five domesticated species, namely, CapsicumannuumL. (Tattasi group), Capsicumfrutescens L. 

(Borkunu group) and Capsicum chinenseJacq. (Attarugu group) grow well in many communities. In the North-eastern sub-

region. The peppers are grown by almost all local communities and it constitutes an important seasoning spice for most 

adult foods. Due to its high capsaicin content and composition of vital vitamins such as vitamins A and C, Capsicum fruits 

are used in the home as condiments. Pepper fruits have also been put to other medicinal, industrial and environmental uses. 

Generally, each species of an organism has its own characteristic chromosome complement i.e. its karyotype. 

Though it is reasonable to expect every species to have a constant number of chromosomes, but some intervening variables 

such as polyploidy, the presence of B chromosomes and even errors in methodology tend to lend this constant number as 

controversial in some cases Darlington and Wylie (1955). Different chromosome numbers have been reported by different 

workers for the Capsicum plant. Some have reported 2n = 24 as the chromosome number (Dixit, 1931; Benerji, 1932; 

Raghavand and Venkatanban, 1940; Pal et al., 1941; Kumar et al., 1987; Eduardo, 1990; Morakinyo and Falusi; 1992; 

Kumar and Raja, 2004; Oyama et al., 2006; Araceli et al., 2009). Others have documented 2n = 36 and 2n = 48 as the 

chromosome numbers (Darlington and Wylie, 1955; Datta, 1968).  

Despite the many uses to which the Capsicum fruits have been put on  the African continent and their enormous 

potentials as important culinary, medicinal and industrial raw materials, cytological work in the genus is still inadequate, as 

the cytogenetic data necessary for a proper understanding of the interspecific and intraspecific relationships in the genus 

has remained insufficient. Though, crossability potentials amongst some taxa in the genus have been explored (Egawa and 

Masatake, 1989; Eshbaughet al., 1983; Kumar et al., 1987), but most of the work had concentrated on western and Asian 

varieties. Indigenous African varieties have received scanty attention (Nwankiti, 1976, Morakinyo and Falusi, 1992; 

Malgwiet al., 2000).  

MATERIALS AND METHODS 

The Northeast sub-region of Nigeria is an area located between latitudes 6o and 14o N of the equator and 

longitudes 8o and 15o E of the Greenwich Meridian. The region covers a distance of approximately 690 Kilometers north to 

south and 480 kilometers east to west. Four varieties were selected from the Capsicum chinense species, reputed for 

producing the most pungent, aromatic and spicy of all Capsicum varieties, with a persistent pungency when eaten. Five 

varieties were also selected from the Capsicum frutescens species. The last five varieties were selected from the Capsicum 

annuum species.  

The chromosomes were accessed through the root tip axis. Fruits were first collected from twelve localities across 

the six states of the sub-region. The fruits were sorted into varieties based on morphology and processed for cytological 

investigations. Air-dried seeds were germinated in the laboratory using wet cotton wool and young root tips pretreated in 

0.05% colchicine solution for 5 hours and fixed in acetic alcohol 1:3v/v for 24 hours. Before storing them in 70% alcohol, 

the root tips were first hardened in absolute alcohol for 1 hour and washed in 30% alcohol for 3 hours. Root tips were later 

hydrolyzed in at 600C in 1N HCl for 8 – 10 minutes in a water bath. Staining was done in 1drop of 2% acetic orcein. The 

stained root tips were then squashed, mounted and viewed under an optical binocular research microscope fitted with a 

digital camera. Chromosome count was carried out in good metaphase cells and later confirmed in photomicrographs 



Mitotic Regularity and Chromosome Numerical Status in Some                                                                                                                                      19 
Varieties of Capsicum Crops Cultivated in the  
North-East Sub-Region of Nigeria  

 
Impact Factor (JCC): 3.0198 - This Article can be Downloaded from www.bestjournals.in 

RESULTS  

The Chromosome status of all fourteen accessions was determined. All had 2n=24 diploid chromosomes. In all 

accessions, the chromosome formula was the same, which is: 0M + 9m + 2sm + 1st. The karyotypes of all fourteen 

varieties are  shown in Plate 1. 

.  

(A) red habanero (B) red rokoto (C) yellow habanero pt (D) yellow habanero rt 
(E) thai dragon (F) deArbol (G) pequin (H) new mexico 
(I[1]) nardello Full complement (I[2]) nardello satellites (J) paprika (K) northstar 
(L) mariachi (M) pimiento (N) pepperoncini  

Plate 1: Karyotypes of all Fourteen Varieties 
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DISCUSSIONS 

The basic structure of the chromosomes was similar in all varieties. As revealed in the chromosome formula, there 

are no mega chromosomes, nine metacentrics, two submetacentric and one subtelocentric chromosome within the haploid 

complement. The chromosome status of all varieties investigated in this study did not vary. There was  no polymorphism in 

number as all showed 2n = 24 chromosomes at metaphase (Plate 1 [A-N]). This result is in agreement with reported 

chromosome counts in the genus Capsicum (Marisa, et al., 2006; Araceli et al., 2009; Eduardo, 1990; Eduardo, et al., 

2004, Stiefkens and Bernardello, 2005; Bosland and Eric, 2000; Lamaye and Patil, 1989 and Ohta, 1962). Uniformity in 

chromosome numbers in these varieties, despite a vast array of morphological forms, is a clear indication of their common 

origin which had resulted in the formation of a uniform congregation. This has allured to the assumption that their putative 

parents must have lived in the very remote past. In a study of the phylogenetic relationships of some Solanaceous species, 

Wu and Tanskley (2010) estimated the age of their most recent common ancestors (MRCAs) using both plastid and nuclear 

sequences. Their report of molecular dating showed that 19.6 million years (MYA) have elapsed since the MRCA of 

tomato, potato, eggplant, and pepper lived; thus confirming the hypothesis that Capsicum had existed as a distinct genus 

for a very long time, hence the stability in the chromosome status of species in the genus. 

This stability in status may have accounted for the regularity observed in mitosis, as no mitotic abnormalities were 

recorded in all fourteen varieties. This leads to the suggestion that a balanced genetic system is in operation in the genus so 

that abnormal combinations do not survive and the species’ ecological aptitude increased successfully.  

Reports are available of the existence of a diploid chromosome number of 2n =26, n=13 in the genus. Bosland and 

Eric, (2000) observed that the non-pungent species and varieties were inclined towards 2n=26. The present study however 

includes variety Northstar which is known to have zero pungency. As with the other thirteen varieties, the somatic 

chromosome count was 2n=24 (Plate 1K). This indicated that the single mutation which had caused the loss of the ability 

to produce capsaicinoids in some bell peppers as reported by Ana-Garceet al., (2007) was not accompanied by an increase 

in the number of chromosomes in the nucleus of the Northstar variety cultivated in north-east Nigeria. The lack of 

pungency in this variety could have been as a result of minor rearrangements such as non-deleterious deletions which were 

modified by the influence of the environment.  

However, diploid chromosome number of 2n=26 had been reported to be prevalent among Brazillian species of 

Capsicum (Marisa et al., 2006). With the observed prevalence of 2n = 24 among the Nigerian varieties investigated 

presently, the theory of multiple evolutionary lines as proposed by Bosland, (1996) in the genus is thus reinforced. Relying 

on the evidence of lack of Telomeric sequences in the ectopic localizations in 2n =24 species, Eduardo et. al:, (2004) 

proposed that n=13 Karyotypes were derived from n=12. Based on this, it could be concluded that the varieties of pepper in 

this investigation may probably belong to the ancestral Capsicumgenepool. 

CONCLUSIONS 

In investigating the karyology of these fourteen varieties of Capsicum sampled from three out of the five 

domesticated species, an absence of numerical polymorphism was evident. In all accessions, the diploid metaphase 

chromosome count was 2n=24. Thus, suggesting a balanced genetic system with regard to chromosome status. Also, the 

absence of mitotic abnormalities in all the varieties reinforces the conclusion that  regularity of separation during division 

exist in the Capsicum species. 
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