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ABSTRACT 
Basil Ocimum basilicum is one of the highly valued medicinal and aromatic plants that is widely used in different parts of the globe. Field 
evaluation of 4 basil accessions (2 indigenous and 2 exotic types), was carried out at Ibadan, Nigeria. Considerable level of genetic 
variation for the various traits studied was recorded. Thirteen quantitative and six qualitative traits were evaluated. Relatively high 
variation was recorded for plant height, number of branches, leaf length, inflorescence length, petiole length and days to 50% flowering 
an indication that these traits can be further improved through selection. Least variability was recorded for 1000 seed weight, number of 
seeds per pod, canopy cover and leaf width. Leaf length and width varied from 3.9 to 20.0 cm and 1.7 to 10.95 cm, respectively. Also, a 
wide range of variation was recorded for qualitative traits such as seed, stem, flower, leaf and stem colour. Absence of hairiness on the 
entire plant parts was observed in all the accessions. The results of this study indicated that the two local accessions (Tree and Bush basil) 
could be used as good parents for basil improvement programmes geared towards enhancement of leaf size based on market demand, 
taller plants with durable stems, better stability and adaptability to West African environments. 
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INTRODUCTION 
 
Basil, Ocimum basilicum, popularly known as "scent leaf" 
in Nigeria, is an aromatic plant that grows as a wild plant 
and also cultivated for culinary, medicinal and ornamental 
purposes (Simon et al. 1990). It belongs to the family Labi-
atae and it is the most abundant of the genus. It is known to 
be made up of over 30 species of herbs and shrubs from 
tropical and sub tropical regions of the world but the main 
center of origin appears to be Africa (Paton 1992). The 
popularity of basil has led to the introduction of many 
products into the market (Simon et al. 1999). The popular 
cultivars for fresh market and garden have dark green 
leaves and white flowers, with a rich spicy pungent aroma 
due to the presence of linalool, methylchavicol and/or 1,8-
cineole (Simon et al. 1999). 

Two main types of basil are commonly found locally in 
Nigeria, they are the "tree basil", tall with large leaves and 
the "bush basil", usually dwarf with smaller leaves. The tree 
basil popularly called effinrinnia by the Yoruba speaking 
tribe, nchonwu in Igbo, and daidoya by the Hausas in the 
northern part of Nigeria (Effraim et al. 2001). Darrah 
(1980) classified Ocimum basilicum cultivars into seven 
groups (Table 1). The taxonomy of basil is complicated by 
the existence of numerous varieties, cultivar names and che-
motypes within the species that may not differ significantly 
in morphology (Simon et al. 1990). The morphological 
diversity within basil has been accentuated by centuries of 
cultivation with great variation in pigmentation, leaf size 
and shape (Anon 1980). 

 In Nigeria, numerous studies have been undertaken on 
pharmacology and essential oils of basil to the neglect of its 
agro morphological characterization and evaluation that are 
the main bases for breeding improvement programmes 
needed for better adaptability and sustainability of this 
essential crop. Plant extracts and different parts of basil 
have been reported to be used in traditional medicine and 
also have shown to contain biological active ingredients 
that are insecticidal and antimicrobial (Simmon 1990; Ade-

bolu and Oladimeji 2005; Nweze et al. 2009; Oboh et al. 
2009; Oparaocha et al. 2010), antidiabetic, anti-tumor and 
anti-cancer (Ekunwe et al. 2010), analgesic (Iroanya et al. 
2009) activities. 

Ehiagbonare (2007) indicated that the propagation of 
these important local basil plants is highly neglected. O. 
gratissimum could be said to be endangered due to its rare 
occurrence during a survey of the plant carried out in the 
western part of Nigeria (Kayode 2006). Due to continuous 
genetic erosion of these valuable plants; collection, charac-
terisation and evaluation of basil germplasm are some of the 
important basic steps in basil breeding programme in Nige-
ria. This brings to mind the need to preserve and maintain 
these multipurpose plants in situ and ex situ for present and 
future utilization by mankind. 

The value of a germplasm collection depends not only 
on the number of accessions it contains, but also upon the 
diversity in those accessions (Ren et al. 1995). Morpholo-
gical characterization is the first step in the classification 
and description of any crop germplasm (Singh and Tripathi 
1985; Smith and Smith 1989). Variation between and within 
populations of crop species is useful in predicting potential 
genetic gain in a breeding programme (Hayward and Breese 
1993). Therefore understanding the nature and magnitude of 
variability existing among the different traits of O. gratis-
simum and other basil accessions is very vital in Nigeria for 
effective utilization of such germplasm geared towards 
breeding purposes that will help to harness and make the 
best use of these crops for both agro and medicinal pur-
poses. Also from Table 1, it can be easily deduced that re-
ports on agro-morphology and diversity studies of O. basili-
cum genotypes have been carried out in different parts of 
the globe with little or none coming from West Africa envi-
ronment with Nigeria inclusive. Thus, this study was carried 
out to estimate the level of agro-morphological variability 
that exists between the two main popular indigenous acces-
sions of basil and two exotic varieties in South-western 
Nigeria. 
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MATERIALS AND METHODS 
 
Methodology 
 
Seedlings of two indigenous basil accessions (tree and bush) 
locally called "scent leaf and curry leaf respectively" with two 
exotic types (sweet and purple basil), were raised in deep nursery 
trays in the month of May, 2011 at National Horticultural Research 
Institute (NIHORT), Ibadan, Nigeria. Transplanting was done four 
weeks after sowing in nursery i.e. at 3-4 leaf stage. The four ac-
cessions of basil were planted out in a randomized complete block 
design with three replicates and plot size of 2 m × 2 m at a plant 
spacing of 0.75 m × 0.75 m with each experimental plot consisting 
of 9 plants/plot. 
 
Data collection  
 
The four accessions were characterized for 13 quantitative and 6 
qualitative traits. Morphological data collected were plant height 
(cm), number of branches, leaf width (cm), days to 50% flowering, 
inflorescence length (cm), leaf length (cm), stem diameter (cm), 

number of seeds/seed sac, petiole length (cm), 1000-seed weight 
(g), point of first branching (cm), seed colour, leaf colour, flower 
colour, leaf and stem hairiness. Data was taken from 5 tagged 
plants/plot in each accession with border plants excluded. Data 
were analyzed using GenStat 12th Edition. Analysis of variance 
(ANOVA) and least significant difference (LSD) was applied for 
comparison among the 4 accessions of Ocimum. Leaf colour, seed 
colour, stem pigmentation, flower colour, leaf and stem hairiness 
were excluded from the analysis since they were qualitative traits. 
 
RESULTS AND DISCUSSION 
 
The analysis of variance showed significant differences 
among the accessions for most of the characters studied 
(Table 2). Significant differences were recorded for the 
following characters such as plant height, number of bran-
ches, leaf length, inflorescence length, petiole length and 
days to 50% flowering, indicating considerable level of 
variability for the traits while leaf length, canopy cover, 
stem diameter, 1000 seed weight and number of seeds per 
pod all showed no significant differences (Table 2). 

Table 1 Review of agro morphology and genetic diversity of Ocimum basilicum around the globe.
Observations/reports Reference 
Classified cultivars into seven types: (1) tall slender types, which include the sweet basil group; (2) large-leafed, robust types 
(3) dwarf types, which are short and small leafed, such as 'Bush' basil (4) compact types (5) purpurascens, the purple-colored 
basil types with traditional sweet basil flavor; (6) purple types such as 'Dark Opal' (7) citriodorum types, which includes 
lemon-flavored basils. 

Darrah 1980 

Differences in plant height (46-64 cm), leaf area (11.4-70.9 cm), with 4 accessions having hairy leaf and stems among 12 
accessions of O. gratissimum studied. 

Vieira et al. 1999 

Wide diversity reported among cultivars of O. basilicum such as in growth habit, flower, leaf /stem colors, and aromas in 
America. The mean height of bush, sweet and tree basil were observed as 23, 49 and 48 cm, respectively while days to 
flowering for bush, sweet and tree basil are 109, 100, 120 days, respectively. 

Simon et al. 1999 

Farthest genetic distance between O. kilimandscharicum and O. basilicum while nearest genetic distance was exhibited 
among accessions of sweet basil and dark opel basil. 

Abd-El-Zaher et al. 2006 

Differences in leaf characters such as colour (light/dark green or purple), size (very small, small, medium or large), flower 
colour (white or violet), plant height (29.5-55.7 cm), etc. was revealed among 12 basil accessions studied. 

De Masi et al. 2006 

Signi�cant variation among basil traits such as maximum plant height, number of shoots (53.4 cm and 16 cm, respectively) 
were produced by ‘sweet basil’. Leaves were light green (majority of varieties) to purple. With ‘Bush basil’ having the 
smallest leaves as compared to other varieties studied. Days to flowering ranged between (44- 126 days) while flower colour 
ranged from white, pink and violet. 

Nurzynska-Wiedak 2007 

Wide morphological variability reported for both quantitative and qualitative traits; plant height (39-129 cm), plant diameter 
(40-105 cm), days to flowering initiation (54-77 days), leaf width (0.9-5.8 cm), leaf length (2.7-9.0 cm), leaf shape and 
colour, flower colour, stem colour, etc. of 19 accessions of basil growing in Sudan. 

Abduelrahman et al. 2009

The plant height varied from 14.3 (spicy bush) to 57.0 cm while flower spike varied from 2.9 to 178 cm. Plant spread ranged 
from 21.3 cm (Spicy Bush) to 61.0 cm in O. basilicum with most cultivars having glabrous leaves. Prevalent leaf colour 
varied from green to dark green while flower colour varied from white to purple. 

Svecov and Neugebauerova 
2010 

Wide variation in 11 germplasm grown on sodic soil. Morphological variation ranged from 39-49 cm, 15-25, 58-84 days, 
5.52-16.89 cm for traits such as plant height, primary branches, days to flowering and inflorescence length, respectively. 

Gautam et al. 2011 

High and medium values of genotypic coefficients of variation (GCV) and phenotypic coefficients of variation (PCV), was 
observed for seed yield per plant and spike length among 30 genotypes studied in India. 

Pansaw et al. 2011 

Comparative high variation for world collection such as in germination % (5-70%), plant height (50-90 cm), canopy cover 
(180-400 cm), spikes /plant (26-97), leaf area (6-40 cm2), petiole length (0.5-3.1 cm). 

Shazia et al. 2011 

Observed high variability in plant diameter (30-180 cm), plant height (92.5-134 cm), 52-81 days for days to flowering 
initiation among Ocimum accessions studied in Malaysia. Also flower color ranged from green to pink. 

Zurich and Azhari 2011 

Wide range and coefficient of variability observed for different characters including plant height (63.03-127.73 cm), number 
of primary branches (2-7), leaf length (3.0-5.67 cm), leaf width (1.63-2.83 cm), number of inflorescence/plant (53-130), 
length of inflorescence (7.83-27.27 cm), days to flowering (58.2-71.47 days), etc. in 25 Ocimum genotypes studied. 

Shehbaz et al. 2012 

 
Table 2 Pattern of variations among 4 accessions of basil studied (n = 45 plants were sampled out of 81 plants per accession). 
Characters Mean ± SE Range CV% Pr>f LSD 
Plant height 106.6 ± 2.01 82-157.5 8.8 0.01* 17.58 
No of branches  12.46 ± 1.69 4-19 16.6 <0.001** 3.90 
Height of 1st branching  7.8 ± 3.67 0.0-36 57.6 <0.001** 8.47 
Leaf length  9.74 ± 1.87 3.9-20.1 26.14 0.001** 4.30 
Leaf diameter  4.38 ± 12.75 1.7-10.95 46.0 0.077 ns 3.78 
Petiole length  2.97 ± 1.00 1.5-8.6 41.4 0.008* 2.31 
Stem diameter  1.84 ± 0.40 0.65-2.50 26.6 0.563 ns 0.92 
Plant cover  65.2 ± 6.82 49-83 12.8 0.114 ns 15.73 
Days to 50% flowering  56.0 ± 1.04 30-72 2.3 <0.001 ** 2.43 
Inflorescence length  17.3 ± 3.94 9.5-30 27.04 0.030* 9.08 
1000-seed weight  0.98 ± 0.009 0.53-1.25 0 - 0 

SE: standard error, CV: coefficient of variation 
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The highest range was recorded for plant height 82-157 
cm, followed by days to 50% flowering with a range of 30-
70 days while stem diameter had the lowest range of 0.65-
2.50 cm (Table 3). Days to 50% flowering ranged from 34 
days for purple basil to 71 days for the popular local tree 
basil. Leaf length ranged from 4.3 cm for the bush basil to 
16.7 cm for the tree basil. Variation for plant height ranged 
from 84.2 cm for bush basil to 149.7 cm for tree basil 
(Table 3). Tree basil attained the highest height of 149.7 cm 
followed by purple basil 98.2 cm. Inflorescence length 
ranged from 11.3 cm in tree basil to 23.3 cm for bush basil, 
while purple and sweet basil had inflorescence lengths of 
32.9 and 12.6 cm, respectively. 1000-seed weight recorded 
was from 0.5 g in tree basil to 1.2 g in sweet basil. 

For the qualitative traits, considerable level of varia-
bility was observed for flower colour, leaf colour and stem 
colour that could be exploited for developing future breed-
ing materials in basil. However, no variation was observed 
for stem and leaf hairiness among the basil accessions 
studied (Table 4) but others (Vieira et al. 1999; Svecove 
and Neugebauerova 2010) reported variation in leaf and 
stem hairiness among basil genotypes studied (Table 1). 
The leaf color ranged from leafy green to green and from 
purple green to yellowish green. Most of the accessions had 
greenish leaves than purple and this is in line with the fin-
dings of (De Masi et al. 2006; Svecove and Neugebauerova 
2010) (Table 1). For stem colour, two of the accessions had 
light purple stem while stem colour of the other two acces-
sions ranged from light green to yellowish green. With the 
tree basil, majority of the matured stems were brownish 
with the tip of the stems purple in colour. From this study, 
the tree basil tend to conform with the tall large leaf type 
while the bush basil was in line with the dwarf small leafed 
type described by others (Darrah 1980; De Masi et al. 2006; 
Nurzynska-Wiedak 2007) (Table 1). 

Morphological variability has been recorded on O. 
basilicum from different geographical zones of the world 
(Grayer et al. 1996; Simon et al. 1999). Morphological cha-
racters such as leaf diameter, plant cover and seed charac-
ters like 1000-seed weight, number of seeds/seed sac, res-
pectively showed the lowest variation thus improvement for 
these traits seemed to be difficult in the germplasm used for 
this study. The reports of Zurich and Azhari (2011) (Table 
1) are not in line with the findings of this study with rela-
tion to plant diameter. High variability observed for number 
of branches, height of initial branching, plant height, and 
length of inflorescence indicates that selection for these 

traits will be effective in breeding of new basil varieties. 
Leaf size with good scent is an important character in basil 
breeding programs since this is one of the economic parts 
harvested in basil plant (Abduelrahman et al. 2009). The 
variation observed in leaf size of these accessions could be 
exploited to produce basil varieties with bigger, medium or 
intermediate leaves depending on market demand based on 
classifications of basil leaf size by (De Masi et al. 2006) 
(Table 1). 

The results recorded for the qualitative traits, stem, 
flower and leaf colour, are in line with the findings of 
Simon et al. (1999) but do not conform with most of the 
quantitative traits. Sleper and Poehlman (2006) reported 
that quantitative traits are more influenced by environmen-
tal conditions than qualitative traits. The variation observed 
for days to 50% flowering and days to flower initiation 
could be exploited to identify and breed for both early and 
late maturing varieties. The results of this study that recor-
ded lesser number of days to flowering for bush, purple, 
sweet and tree basil (58, 34, 61, and 71 days, respectively) 
are in contrast with most of the reports of Simon et al. 
(1999) but in line with results of Nurzynska-Wiedak (2007) 
for bush basil (Table 1). Shazia et al. (2011) recorded the 
mean height of sweet and purple basil as 75.7 and 85.33 cm, 
respectively, against heights of 94.3 and 98.2 cm observed 
in this study for the two accessions. The differences ob-
served in the reports might be attributed to different agro-
nomic practices during the experiment in conjunction with 
differences in climatic and environmental conditions in 
these locations. The two local accessions differed from each 
other mainly in leaf colour, leaf size, stem colour, height 
and inflorescence length while variation between the two 
exotic accessions in terms of leaf size and height seemed to 
be intermediate between the two indigenous accessions. 

Also the inflorescence length is a function of the num-
ber of flower/seeds per seed sac that can be produced per 
plant. From the study, the bush basil had the highest inflo-
rescence length and should be a good parent for breeding 
programme aimed at large-scale basil seed production. 

From this preliminary field evaluation of four basil 
accessions, sufficient variability was observed in the traits 
studied that could lead to improvement, better adaptability 
and stability of the exotic accessions to our environment for 
both local and export purposes by exploiting the genes in 
the two local accessions. There is also need to broaden the 
genetic base of basil germplasm in Nigeria through col-
lection and introduction backed up with proper conservation 
to prevent or reduce genetic erosion. 
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