Journal of Vegetables Sciences, Spring &summer 2025, Vol 9, No 17(1), Pages 169-178

~d0i:10.22034/iuvs.2023.2001866.1285  Article Type: Research Online ISSN: 2676-4822

Tlam University

Influence of drought stress on the growth of African basil (Ocimum gratissimum).
Hamide Fatemi!, Majid Azizi*?, Mohammadhossein Ravanbakhsh?

1- Researcher, Department of Horticulture, College of Agriculture, Ferdowsi University of Mashhad, Iran.
2-  Full Professor, Department of Horticulture, College of Agriculture, Ferdowsi University of Mashhad,
Iran.
3- Institute of Environmental Biology, Ecology and Biodiversity Group, Utrecht University, Utrecht,
Netherlands

“Corresponding author: azizi_majid@yahoo.com

(Received: 8 May 2023 Revised: 15 June 2023 Accepted: 21 June 2023)

Extended Abstract

1. Introduction: Increasing drought due to global climate change will reduce plant growth and thus reduce
food production in natural ecosystems and agricultural systems. In response, plants undergo several
physiological and morphological modifications like reduced transpiration and photosynthesis rate,
osmotic adjustments, suppressed root and shoot growth, overproduction of reactive oxygen species
(ROS), modified stress signalling pathways, and senescence. To cope with these challenges, plant
scientists will need to begin producing novel crop varieties that have increased yield, that are tolerant to
abiotic stresses, and that have improved water and nutrient uptake efficiencies. Among the methods
available, knowing about the response of different plant species to drought stress and selecting resistant
species is considered one of the efficient solutions. Basil is one of the most popular and valuable
vegetables, widely used around the world. It is marketed both in fresh and dried form for use in the spice
and food industries and also as a medicinal plant with applications in the perfume, cosmetic, and
pharmaceutical industries. This plant grows under warm conditions, but it is so sensitive to drought stress.
The significant reduction under drought stress is widely reported.

2. Materials and Methods: First, a pre-test comparing two species, Ocimum basilicum and O. gratissimum,
the results showed that the plant weight and chlorophyll in O. gratissimum species are significantly higher
than O. basilicum. Then, the main study was conducted to investigate the response of O. gratissimum
species to drought stress in the climatic conditions of Mashhad. In this research, seedlings of this species
were prepared in the greenhouse and then transferred to pots, and after the complete establishment of
water stress was applied, and the plants were kept until the flowering stage. The drought-stressed plants
received half the amount of water compared to the control plants. All cultivation practices were carried
out uniformly for all pots, and no fertilizers or additional substances were applied to the plants during the
experiment. Then the morphological characteristics (wet and dry weight of the plant, height, leaf area,
and root volume), chlorophyll, relative water content, antioxidant activity, phenol and flavonoid content,
vitamin C content, and concentration of nutrients (nitrogen, phosphorus, potassium, iron, zinc,
manganese) were measured.

3. Results and Discussion: The results of this research showed that fresh weight, dry weight, height, leaf
area, root volume, and stem diameter decreased by 61, 55, 51, 52, 11, and 35% respectively, in stressed
plants compared to the control. The indicators related to chlorophyll fluorescence were affected by
drought stress in this plant, and except for Fm and Fv/Fm, where Ft and FO increased by 20% and 24%,
respectively, compared to the control plants. Photosynthesis in these plants showed a significant decrease
of 31% under the influence of the decrease in irrigation water, which was completely predictable. Drought
stress in this type of basil could not show significant effects on antioxidant capacity and vitamin C, while
the amount of total phenol, total flavonoid, and chlorophyll showed a significant difference from control
plants. Chlorophyll increased by 5% in stressed plants, but total phenol and total flavonoid showed a
significant decrease of 7% and 6%, respectively, compared to the control plants. In this experiment, the
amount of proline was affected by drought stress and increased by 55%. The activity of the peroxidase
enzyme also showed an increase of 68% in this plant under the stress of low irrigation. Membrane leakage
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was also recorded at higher numbers in this plant under stress, increasing by up to 44%. According to the
findings of this research, the concentration of macro and micro elements, except for iron, was affected by
stress. Thus, the content of nitrogen, manganese, zinc, phosphorus, and potassium in the plants that
received less water decreased by 15, 31, 31, 21, and 22% respectively, compared to the control plants. It
seems that in O. gratissimum, drought stress significantly decreases photosynthesis and macro and
microelements, and finally biomass.

4. Conclusions: It seems that in normal conditions, O. gratissimum performs better than O. basilicum.
Under drought stress quality and biomass of O. gratissimum are significantly affected, and the absorption
of nutrients is more impacted than other indicators, such as metabolites, but more research is needed with
the presence of other species in different weather conditions and different degrees of stress.
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