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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.

Key words. ascorbate peroxidase, catalase, malondialdehyde, peroxidase, phenol, polyphenol oxidase

Received 28.04.2021/ Revised 21.02.2022/ Accepted 19.07.2022/ Published 20.03.2023 AASATANAZ NS TAR SRVER (A /NS SRRWAR SRTAN /A8 PO TAN SRV VRV SC Y

296/Y47


https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.4.6.8
https://nbr.khu.ac.ir/article-1-3463-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24236330.1401.9.4.6.8 ]

Tabatabai Rudsari et al.. The effect of nano selenium on Bell pepper

doe pheSt il S lsear ol lajes 5o pseile
el 5V gl 53 Js waoioe Gl |y oL b, 5 6,8
Shao Coew pgide (50,3550 ad 0 oLS oo5L el
S8 e o alils sl paie b oawslie o (556
coge 0,5 cpl ol ol sl JGol, ilesSh o =Y
Tolaw 50 WjlaraSlgynmgnd o lajlacaSlyg ne (olsiew
Esparham et ) 0sb o0 (5,08 50 S5 jlo g (condbginw
GlamST b L Y cled il s asall o
Gl Czrge (3gyen wemSTy 3 g sl oSl
B oLsf ‘SCLBO W uo; JL:.B 9 r:}»..aolf ;_;)m g.)l))‘
WS pgeedlS e kb o Allium  sativum)
a4 Jlasl b oldgl (Namdar & Bahremand, 2019)
slovasl 5 lacpsyn Jold (Sjglem Jb slasSse
0,3 Cupble g Ay o S (00 y500 sk i 5l S2IS'sS
B NVOWC 1 1 PG OWOUIP 31 RV P I PRIV I PR IR KV
(Lei et al, 2008) wsi oo Jokow oaigi,aely
(Capsicum annuum) = a3 )4 Siails> «(s5,0005 156
posdwsil (Afrayeem & Chaurasia, 2017) ols zl33l 1,
Slop T Colld om0 5 0y (Ll s (Va9 )
Abolghasemi & ) (Z\ <) Yl (ZY()) oSy
2P LB jsba g ool K848 o (Haghighi, 2018
(Momordica charantia) &5 o3, aiy, ;o YU codled
Oly (Rajace Behbahani et al., 2020) sls  zl58l 1)
<o sloplail yo poresls lale Gl BIL (g p lo Jos
cJles (Pourakbar, 2011) wols las iuljbl &)d a4
o Sl b lesd o (Soej ol 50 b sy il
Bagherzadeh Homaee ) ols ;lis yial38l 0,8 55U 4 Cocs
ol 0,396 4w ;56 ow,n ,o (& Ehsanpour, 2016
JA sl 050 Dl 5 (s Jld sl p o g pormliw
oaids iuli8l O34l a5 ol pelae (5,98 i o (gl dedo
sl ROS e sl sl eyl cdls
ol plp ola sl 5l cdiblne (sl claST ol Sl
.(Gonzélez-Garcia et al, 2021) s g5lons]
Ngamma bl 236 5 50551 a0 e 13 Shdsl 395 4 L
Gl 3 W ledoe 50978 039> (rl 0 GRegk el ks leS
2 oSk Yos Ve b ) paeibo o3 Gk Jobre T 300
slageoly 5 G 9 p Tk Yos 1 810 quanlibes 5 (2
85 )8 aslllas 5,90 (laals JAlb ol (S50 58 5 (oleertign

Glaals Jilb y pgeilis 5 3B o Kan 5 (509, LbLL

doddo

0,5 4 3o (Capsicum annuum L.) gla_oJs Jals
ogle ool IS5 5ol (gloyl> >33 o0 5 (Solanaceae) :\Lilsl,
55 55 (et (o1 T oy o i 5 ool Conanl s
sla JSol, 040 s (Iranbakhsh & Ghaderi, 2020)
Canilos g gl sla s 5l o6 & )lus zalS oy 5ensT ol
22 39790 (leendgid LS 5 sude Sl Sl dlezjl ol o 590 5]
Mardanlu et al., 2014) el glasts Jals

M el e 1) plals oy g ocs) (e slois
2 Sl b 9 (Slren—dgm Ol (n fodas aind o
sladesl) g las)be b ol b azlse o lals
Moo 0 aaST sl pdslin s DS T
Mittler et al., 2004) S_zlS sloo_wl g Laytig,
S5 5 1y oS (39990 gelaeST (sla s ool pogdle
daplas! Jodo o5, olass ;o uguwsxe ol g ools (1,8 SU
9IS ol el any 1) iS5 5 (59 40 et g o)LLl gl
(Bhantana & Lazarovich, 2010)

alis Gl g Sl 0,565 alie ploard (ploz L5l pgailes
ol smiRele 5 aslis iU Jobo 5l slounl)s o
e ;63555 SlaS 5 K00 5 gy n 0 058 slra
I, ol g Jsos Se-methionines |, pgiles ol 00 5 o
Tapiero et al., ) oo o 41,8 1555, 10 Huisaio gloas
awlid pezd wiloud 45385 polw b a5 Slals (2003
Bt i (eizren 5 azdly Sl gl glacasdls IS,
G Ll o oL ] g a0 ] Sus
L adly o= maie (pl pizmed ol oo, L3 4y Sis
o s Sl 5 Ll 5 b lS 5 5] il
poailes (Bybordi, 2016) oo 5 SlownsST ool cud b ioljl
o 59 VU Ty oIS slsimn st B ol &y el 500
Slsime il b o Wl o Juo IS (Slsime o el
e 25 ) S8 )lS oo 959,15 |1 0Bl a9 )8
Khademi Astaneh et ) oS o cblis> 5,5 ygunlins]
S 1y VB Sl 5 S by S slgine gl (al, 2015
O 3l =il O lis s g g ools sl 3l susE
Sl 0amd 8 55 g Sas (g hal 8 Sl 0 g paaeslS
>en (Daryaei, 2015)

Vo) PN o bl s oy
5 Sliigal VT asb 5T olad T30 b (00 5 ol
2 olee plasla b, g pgl w (Glotme clesye (Jid
Sl 0als ol 8l (Melissa officinalis L.) 4 g ,00

.(Habibi et al., 2016)

297/Y4Y


https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.4.6.8
https://nbr.khu.ac.ir/article-1-3463-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24236330.1401.9.4.6.8 ]

Nova Biologica Reperta 9(4): 296-306 (2023)

OF-HYAP-Y-F 0¥ o lods A Al o s pole j0 (g sloasdly

Date]

() TEM 4 (¢l )) SEM () 1205l oo 3 pgaidan 0,3536 5 5las =Y S

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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