[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24236330.1401.9.4.6.8 ]

Research Article by Al

Nova Biologica Reperta 9(4): 296-306 (2023) ) pole )0 gl laaisl
, _ OF-N)YeF JIYAF Slmio oF o )leds A al>
Print ISSN: 2423-6330/0nline ISSN: 2476-7115 _
. S o9 oliils ol jLacs!
https://nbr.khu.ac.ir; Kharazmi University Press; DOIL: 10.29252/nbr.9.4.296

lantd JAld (guly 9 0 5989 8 o 2 laoaignr (S yiolyly 2 o ldaw 9 pguidan iU 56

Y 3 R 1 &S . AR . \ ES
o)l SBlogl 1325 9T (aosd 0y guaio o il 2l Lo pule (g w09 (2 LbLD 190
Slge g 53l (5,5lid g pole sipghy dtwd (65,0l saSiily ( SLel 05,8 ol nl ()l 45« odu! ol5T ol eliioss g pole axly c owlis Cuns 09,5
Ol olawe 5 ¢ sadlol l5T o8l « w5 g ¢ el s os)fv ¢ Ol eombes joi ()8 50 0 olKSls (o ym Sl gy dld i
iranbakhsh@iau.ac.ir « zseilpl Lo e :lsSe Jgtnme

bl styon QLS )3 poile B G5 4z ST 09,00 Jled 4 Oligilr 5 Olesl Sl 6900 5 QLS Sln Gisroné ols sz sl ouSy
5V 0 o) il 5l 3l Jslone 3l polo gy el S5e HALS pedlio g 3505508 53 paie ol 4 0ol i Dlini gl Lol ol as
(Capcicum anumn) glasls Jalé oS oloorise 5 K3l id Slogl » Gl )0 e 5o Yog Ve 0 o) o Dbl 5 (2 50 o5 o ¥
powibe slojlod wosel Comdas bt wlol 2 0d b)) (alordon 5 sy Bl lo (a3ls p ead Jlesl slojlogs SIS 1E () 0550
Slgime,d Gnll carge Geimes bjled (nl a0 alse plil gty 0 Geeg gexd GRS el i) 0 Skl Yoog Ve glacdile o
VBT Jolds STl slag 31 codled ol badsss 5 nlgn (8 Olies 15 Gl crge paatbs ) oslanul ot aalligopglle 5 ()59 080081

8l Gl pgeil lojlons & gy 55 s 3l 5 5 SRS lanST ol sSl larsTy

asallgagyglle ¢ Jid GYBLS ¢laST b b clowasT s lapST ol 55T L guudS ool

The effect of nano selenium and sodium selenate on biochemical,
physiological, and growth parameters of Bell pepper (Capsicum anumm)

Shiva Tabatabai Rudsari!, Alireza Iranbakhsh!, Mansoure Shamili* & Zahra Oraghi
Ardabili?

"Department of Biology, Science and Research Branch, Islamic Azad University, Tehran; 2Horticulture Department,
Agriculture Faculty, Nanoscience, Nanotechnology and nanomaterials Research Center, Hormoz Research Center,
University of Hormozgan, Bandar Abbas, Iran; *Department of Biology, Garmsar Branch, Islamic Azad University,
Garmsar, Iran
Correspondent author: Alireza Iranbakhsh, iranbakhsh@iau.ac.ir

Abstract. Selenium, a non-essential element for plants, is essential for animals as well as human beings. Although the
role of selenium in plants is yet to be properly understood, previous researches have shown that this element can affect
plant growth and metabolism. In this study, the effect of foliar application of selenium nanoparticles (0, 5, 10, and 20
mg/L) and sodium selenate (0, 5, 10, and 20 mg/L) on the physiological and biochemical responses of bell pepper
(Capsicum anumm L.) was investigated. The potential changes in various growth and biochemical indices were
evaluated in response to the treatments. According to the results, selenium treatments at concentrations of 10 and 20
mg/L reduced the biomass accumulation in both roots and shoots. These treatments also increased the content of
hydrogen peroxide and malondialdehyde. The foliar application of selenium led to the increase of the concentrations of
soluble phenols, proline and thiols. The activity of antioxidant enzymes including catalase, peroxidase, ascorbate
peroxidase, and polyphenol oxidase were increased in response to the selenium treatments. The protease activity
displayed a similar upward trend following the selenium treatments.
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Figure 1. SEM (right) and TEM (left) of selenium nanoparticles.
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Figure 2. Interaction of the type and concentration of selenium on the activities of antioxidant enzymes, including
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