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ABSTRACT

The pharmacological properties of basil (Ocimum basilicum L.) make this plant a green
pharmacy that has anti-inflammatory, antifungal, antibacterial, antioxidant, wound healing and
antiviral properties possessing a wide range of bioactive phytochemicals, including alkaloids,
phenols, flavonoids, tannins, saponins, reducing sugars, cardiac glycosides, steroids and
glycosides. In this study, 11 genotypes from different areas of the world and a variety obtained
at BRGV Buzau cultivated in 2022 in the Teaching Field of the Faculty of Horticulture in
Craiova were used. The morphological characters analyzed placed the genotypes in different
classes. Considerable variations were observed between individual genotypes, which were
predominantly due to the morphological characters of the plant and obviously to the amount
of vegetative mass obtained. The most representative character was the production of fresh
and dry biomass, highlighting 3 genotypes with a production of over 2000 g/plant and 5
genotypes with over 1000 g/plant.

INTRODUCTION

Since ancient times, scientists and doctors have used various species of
medicinal plants to cure certain diseases. Due to the increase in drug resistance and their
negative effects, many researchers and people around the world have become
increasingly interested in medicinal plants and their metabolites or extracts. This is due to
their non-toxicity and numerous health benefits when used to treat numerous conditions.

The genus Ocimum comprises over 150 species that have been reported
worldwide, but commercially important basil varieties mostly belong to the species
Ocimum basilicum L. (Yaldiz and Camlica., 2021) Sweet basil (Ocimum basilicum
L.) is a member of the Labiatae family and is important for the production of essential
oil that is widely used in the food, pharmaceutical and cosmetic industries. Also, the
essential oil obtained from the aerial organs of the plant contains linalool, eugenol,
methyl chavicol, methyl cinnamate, ferulate, methyl eugenol, triterpenoids and
steroidal glycosides and has a high economic value because it contains important
components, such as eugenol, chavicol and their derivatives (Siddiqui et al., 2007b;
Zheljazkov, Callahan and Cantrell, 2008) with an important role for health (Tutulescu
et al., 2016; Zhakipbekov et al., 2024).
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Basil genotypes show great variability in morphological characters
represented by: plant height; bush shape; leaf size; color (green to dark purple); leaf
margin (smooth, serrated, crenate, etc.) flower color (white, red, pink and purple);
flowering period and aroma.

The conservation of genetic variability and the efficient use of available
accessions are important for the future for an efficient and long-term management
of germplasm and breeding programs. Following the awareness programs carried
out in recent years, towards awareness of the economic importance of medicinal and
aromatic plants, it is imperative to take initiatives for the cultivation and management
and sustainable development of basil varieties. Industrialized countries can produce
high-yield and quality products at low costs, using advanced techniques for the
improvement of medicinal and aromatic plants (Kizil et al., 2010).

Due to the numerous properties that medicinal and aromatic plants have,
they should be cultivated on significant areas, thus obtaining a large and quality
production, sustainable for the use of market potential.

Numerous studies have been carried out worldwide that aimed to explain
the morphological, phenological and agronomic variability of local populations of
sweet basil from different parts of the world (Dinu et al., 2025; Talawade et al., 2024;
Yaldiz and Camlica., 2021; Carovic-Stanko et al., 2011). In this regard, in 2024,
Talawade et al. studied the aforementioned characters in 40 basil genotypes from
different regions of India to observe their behavior in the semi-arid region of Haryana.
Many studies are still needed to investigate the behavior of genotypes from different
areas of the world from a genetic and chemical point of view, depending on the
cultivation and breeding practices used and desired.

To this end, the present study was conducted to observe the morphological
and production characters in basil genotypes from different areas of the world and
cultivated in the climatic conditions of our country. This genetic variability can be
exploited in aromatic and medicinal plant breeding programs to develop improved
varieties using an appropriate breeding methodology.

MATERIAL AND METHODS

The experiment was conducted in the Banu Maracine teaching field, Faculty
of Horticulture in Craiova (44°19" N and 23°51' E). The biological material included
12 basil genotypes from different geographical regions of the world. The culture was
established in the open field, through seedlings that were produced in a heated
greenhouse. For the production of seedlings, the seeds were sown in peat mixed
with perlite in a ratio of 9:1 on April 19, 2022, and when the plants were 15 cm in
height, they were planted in the field at 60 cm between rows and 30 cm between
plants per row (May 23, 2022), in randomized blocks, in three repetitions with 20
plants/repetition. All the necessary technological works were applied to obtain a
quality production.

The average climatic data for the vegetation period (May-October) had the
following values: 20.1 °C temperature, 46.5 mm precipitation and 64.1 % humidity.
The basil crop was irrigated by drip irrigation because the species is quite demanding
in terms of water requirements. The fertilizer applied was the Cropmax product 1l/ha
applied once a week.

Observations made for the 12 genotypes were recorded at the appropriate
stage of plant growth, i.e. from flowering to the reproductive stage of the crop, for the
following 9 different qualitative traits: color, appearance, blade, leaf margin and
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shape, color and length of the inflorescence. For determining the production of green
plantains, harvesting took place at the beginning of flowering and lasted from the
first week of July to the third week of August. For dry weight, the plant was dried in
a room at a temperature of approximately 35 °C.

RESULTS AND DISCUSSIONS

The 12 basil (Ocimum spp.) genotypes studied presented the following
results which are presented in the tables below.

Regarding the leaf color, it was observed that all 12 basil genotypes were
classified into five different groups (green, light green, dark green purple and
greenish purple) (Table 1). Light green leaf color was observed in 3 genotypes, green
in 4 genotypes, dark green in 2 genotypes, purple in two genotypes while greenish
purple was presented in only one genotype.

The leaf appearance was waxy glossy in 11 genotypes and matte-pubescent
in one genotype (table 1).

Table 1
Morphological characteristics of the basil leaf

Genotipes Color Appearance Edge Leaf image

= :‘km

G1l-Aromat light loss weakly
de Buzau green 9 y serrated
G2- Pot dwarf | light loss itis not
Basil (Grecia)  green 9 y serrated
G3- Liguria light loss it is not
Basil (Italia) | green glossy serrated
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G4- Oltenia
Basil
(Romania)

G5- Oltenia
Basil
(Romania)

G6- Cluyj
Napoca Basil
(Romania)

G7- Vidin
Basil
(Bulgaria)

G8- Iran Basil

G9- Turcia
Basil

green

purple

purple

greenish
purple

dark
green

dark
green

glossy

glossy

glossy

glossy

glossy

glossy
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it is not
serrated

weakly
serrated

weakly
serrated

weakly
serrated

weakly
serrated

weakly
serrated




G10- Bulgaria reen loss weakly
Basil 9 glossy serrated
G11- Israel reen matte- strongly
Basil 9 pubescent serrated
G1l2-

Genoveze green glossy Corrugated
Basil (Italia)

The leaf shape was elliptical in all basil genotypes, none of the genotypes
presented a different leaf shape (Table 1).

Based on the flower color, the basil genotypes were classified into three
categories, which included white, white-purplish, purple and pink (Table 2). Of the
12 genotypes, 7 presented white flower color, 2 genotypes presented purple flower
color, 2 were with white-purple flowers and one genotype with pink flowers.

The length of the inflorescences was also monitored, and the average
values classified the genotypes into 3 categories: with small flowers, up to 3 cm long,
with medium flowers over 3 — 6 cm long (6 genotypes) and with large flowers over 6
cm (6 genotypes). The flowers were grouped in simple racemes or in compound
racemes (Table 2).

Table 2.

Morphological characteristics of the flowers of the studied basil genotypes
(average values)

Inflorescence The flower from a
Genotipes Flower color length ; : ;
botanical point of view
(cm)
G1-Aromat de Buzau . 4.64 .
(Romania) white simple racem
G2- Pot dwarf Basil . 3.60 ,
(Grecia) white simple racem
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G3- Liguria Basil

(Italia) white
G4- Oltenia Basil hit
(Romania) white
G5- Oltenia Basil .
(Romania) White-purple
G6- Cluj Napoca Basil
(Roménia) purple
G7- Vidin Basil .
(Bulgaria) White-purple
G8- Iran Basil white
G9- Turcia Basil white
G10- Bulgaria Basil purple
G11- Israel Basil pink
G12- Genoveze Basil .

X white
(Italia)

The biomass production obtained in a single harvest (July-August) ranged from
250 gin V210 3600 g in V1. After evaluating this character, 3 genotypes with a production
of over 2000 g/plant, 5 with a production of over 1000 g/plant and 4 genotypes with a
production below 1000g/plant were highlighted (Table 3). A direct correlation was

5.20

7.70

6.00

6.60

6.33

6.60

6.20

3.27
11.32

5.90

compound racem
simple racem
simple racem
simple racem

simple racem

compound racem

compound racem
compound racem
simple racem

simple racem

recorded between the green biomass and what results after drying (Table 3).

Table 3.

Average basil production per plant (g)

Variant

G1-Aromat de Buzau (Romania)
G2- Pot dwarf Basil (Grecia)
G3- Liguria Basil (Italia)

G4- Oltenia Basil (Roméania)
G5- Oltenia Basil (Roméania)

G6- Cluj Napoca Basil (Roméania)

G7- Vidin Basil (Bulgaria)
G8- Iran Basil

G9- Turcia Basil

G10- Bulgaria Basil

G11- Israel Basil

G12- Genoveze Basil (Italia)

The differences observed in the yield of fresh and dry biomass between
genotypes from different countries may be the result of different environmental and
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Production(g)
Green plant Dry plant
3600 1005
250 60
2400 570
1000 270
1100 275
900 220
2450 379
1700 260
1170 180
1100 240
800 190
500 140



genetic factors, chemotypes, harvesting time, meteorological conditions and cultural
practices used.

The results of the present study are superior to those obtained by Egata et
al. (2017), who reported that the fresh weight of plants ranged from 44.58 to 231.53
g plant™' and also noted that the maximum dry weight ranged from 10.06 to 31.57 g
plant™! in Ethiopian sweet basil genotypes. Also, previous studies have reported a
diversity of values for fresh weight of different basil cultivars from 240.2 to 1105.9 g
m~2, and the dry weight was in the range of 47.9-202.8 g m~2 (Bekhradi et al., 2015;
Ekren et al., 2012).

Knowledge of the various morphological and production characters of plants
allows breeders to effectively utilize the available germplasm lines for the
development of elite genotypes (Singh et al., 2020; Arya et al., 2024).

CONCLUSIONS

All morphological and production parameters evaluated were different
depending on each affected genotype. Considerable variations were observed
between individual genotypes, which were predominantly due to the morphological
characters of the plant and obviously the amount of vegetative mass obtained. This
information would be important to indicate the effect of geographical origin on the
agromorphological and production traits of the genotypes. Promising basil genotypes
can be used in various breeding programs with a potential to increase their use.
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