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In order to evaluate the effect of selenium nanoparticles on alleviating the adversary
influence of drought in Echinacea purpurea 'Rose Carmine cultivar', an experiment
was planned in a split-plot based on a completely randomized design (RCD) with
three replications. First, it was conducted under a greenhouse (for producing two-
month seedlings) and then conducted in the farm of Agricultural Faculty of Uremia
University. The treatments were as follows: drought stress as a main factor at
different percentage of field capacity (FC), including 20, 40, 60, and 100% FC, and
selenium nanoparticles (SNs) as sub-treatment at different concentrations including 0
or control, 5, 10, and 20 mg/l. In this context, the moisture content in the soil was
measured by assessing soil moisture at the depth level of roots using a TDR device.
In addition, the foliar spraying of SNs was simultaneously performed at different
drought levels for a three-month period at a two-week interval. Results showed that
the highest content of proline (0.73 pmol per g) was obtained by spraying 20 mg/I
SNs at 60% FC. Furthermore, the lowest malondialdehyde accumulation (0.8 umol/g
of fresh tissue) was recorded in 5 mg/l SN at 20% FC, but the highest activity of
ascorbate peroxidase (2/5 pmol/g of fresh tissue) was found in employing 20 mg/l of
SNs under 20% FC. Both characteristics had a significant difference with those in the
control. In conclusion, by influencing yield and vegetative growth indices of
Echinacea purpurea, the foliar application of SN could improve the plant’s tolerance
to drought.
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Extended Abstract
Introduction

Echinacea purpurea, belonging to Asteraceae, has been widely cultivated in urban green space because of its
ornamental and medicinal properties. Given the importance of Echinacea purpurea in terms of ornamental and
medicinal aspects as well as the existence of different global concern such as climate changes and water
deficiency, there is an urgent need to utilize novel and efficient methods to induce plants tolerance to drought
stress. In this regard, selenium nanoparticles SNs, a useful element in plant nutrition, can contribute to plants for
tolerating various environmental stresses such as drought. Therefore, this study aimed to investigate the effect of
SNs on mitigating the deleterious impact of drought stress on Echinacea purpurea 'Rose Carmine'.

Materials and Methods

The adequate-growing seedlings of the 'Rose Carmine' cultivar were transferred to a farm in the research
greenhouse of Urmia University. Drought stress was applied based on the soil field capacity (FC) at four levels
(20, 40, 60 and 100% FC) by measuring the soil moisture at the root depth using a TDR device. SNs treatment
were applied at four levels including O (control), 5, 10 and 20 mg/l in form of foliar spraying at a two-week
interval and in a three-month period, corresponded with employing drought treatments. The experiment was
planned in a split plot based on a completely randomized design (CRD) with three replications. After flowering,
the samples were collected and the traits were then measured. Analysis of variance and mean comparison were
done using SAS software and Duncan's multiple range test, respectively.

Results and Discussion

In this study, the highest activity of ascorbate peroxidase was observed in the 20 mg/l SNs under 20% FC,
differed significantly with those in the control. This may be attributed to selenium role in augmenting antioxidant
activity, plant metabolic efficiency, and nutrient uptake and availability.

Additionally, the lowest accumulation of malondialdehyde (MDA) was observed in the 5 mg/l SNs under
20% FC. In general, MDA accumulation in plants is considered as a sign of lipid peroxidation or oxidative
damage, intensified by a stressful condition. Therefore, a reduction in MDA accumulation in plants indicates
their tolerance to drought and its harmful effects. The lowest MDA was recorded in 5 mg/l SNs under the severe
drought stress, suggesting the efficiency of SNs on reduction of the damages caused by oxidative stress.
Additionally, the highest activity of the guaiacol peroxidase was recorded in 20 mg/l SNs at 40% FC. In our
study, SNs could improve the plant defense system against free radicals and reduce the rate of cellular damage.

Conclusion

According to the findings of this research, it can be concluded that foliar spraying of SNs could increase the
resistance of the Echinacea purpurea and induce its tolerance to drought stress. We have shown that SNs could
improve antioxidant defense system of plants, decrease lipid peroxidation, regulate plant metabolism, and
enhance metabolic efficiency in plants.
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