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Table 1. The analysis of variance related to the effects of salinity, silicon, and nanosilicon, and their
interactions on some physiological and biochemical characteristics of Rosa x damascena.
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Figure 1. Foliar application of Rosa x damascena plants with silicon and nanosilicon subjected to salinity
treatment.

o5 sledd 5 Ok 53 Supd ESen 05Kk Slasleg 53 i S O s Glsime Olps &S sl 0L e
Slsome p ol sme J O3S 56 53 (o5 aiSen 5 () o) <85 51370 5 Jlazsl w53 ()l sne sbes
JS8) il als S T gl ol S5 4 5 ol 4 opd S ool SRl L sl S T
Crl les s 33 S (slastl O Glyome (9350 B 25 0y Jarl b 53 2 55 0 8 oo YOu 00k 5 5 0 Sk (YA
5 0k a3 S Ol e Gl (NVsa oo 000) (058 5 VL el 53 oS ol Jl s
b ablis slp olS cpl ety LUl pe s 0 S Ol o lsioms (2015 L(YC JS2) 2l 1531 (g b 0 5o 5L

s Al S OS fisk iy B8 3 apd Al $op8 s S e 3 edel 3 e (s el LI

Yoy

P e 0


http://dx.doi.org/10.61186/flowerjournal.8.2.297
https://flowerjournal.ir/article-1-278-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOI: 10.61186/flowerjourna.8.2.297 ]

FVSTAY HOA 6 T) s olalS 5 S

e (5 o QLS 53 S Ol e gl 288 .(MUNNS, 2002) ol o i1 mi olS S e 5 ol atl
Gl et sdalie muly cpl 5 AL Ll S Sl ol 53 5 AL oen oS S hledss Sl Lo
S (El-Esawi et al,, 2019) <ol ol 5,15 55 a5 5IS by o3 St 55 1 o S Ol e (gl
(Lietal, 2019 (Oki and Lieth, 2004) cwl ol 5,158 iy 55 4 pd 55 5 o 3o IS A5 53 (Sh5d SASy 5
=W (Reisetal. 2016) aas o OLS 15 355 55 Vse oo 00 51 S slaclale 55 o 55 8 oo Saus o 55 Jl ol
glo ol e JUisl s 4 sl eSOl (l1s LS 5 5l sl oS das oo 0L O Kk 55 sla s
30 pame dedd ol i A 5 bty SR S il sl <8 (Liang et al. 2007) 33l oo 550 |5 olsn
53 sy ool 3l el s (Al-Aghabary etal., 2005) coul (555 S5 Lodas 3 Jeol sla)lS s5le 51 (S 0 pSohn
S350 2o A Geen 4 (2016) Almutairi s b 05k 10 5 055k 3,08 b S Of nd lgms SRl Bl o st

313 OLE g et (i e sdalie (S e S
S Ol 4 el 5 b r e Jp s 3 5 3pd e A CDls IS D0 o el (35 4 amie el ol 1
O 516 5 08l g5 o Ll pd 53 Sty oo i 8 Gk a gl e a8 S K s (S 5 4 Caslie et ls
Olpee DAl 5 axlse NVae Lo Yor 5 Ver ()08 25 LolS &S oy Ll losssdl S oy Oljs 5 oS U= U
(YB JSC2) s 8 edalis (s W55 55 0580k U 5 0580w 5 (905 Ole 2l3len 1K 5 A ea 558l G5 s 2
O8G0 Comd 055Gk 510 @ ol 5o S5 s Ol e IS8 0 Ve e 000 050 15 03 d a
oialesl 53 Ve e Yoo 5V en) 6y S5 Balid 50 05k il @ el 53 S s Ol RIS J2alS
ozl 4 058w 56 4 sy 55 S g Olses 2l Sl530 (Kalteh, 2014) 5 soan (i gla 218 L (ol
Jiang et al. ) ol nonlty OISk b aslie 3 0T (5 p s 2STs S8 G181 5 50 O3 o 4 mlaw 055 Vb by e
Jed 3l e e o3 S slamsl cdl Bl e ol oSee 5 lald s s il (2004
RS sy mpl Cd Sl Sl 5 s, s s (Omithine aminotransferase) i sl 5 sl ot
Sl e 5 0lile 0l 55 ) s AL S o5 b olS 558 e el s il . (Manaa et al. 2014) 1L (Catabolism)
S5 Ol SRl o b OS5 oy dal 5 Shoe (e Sl g pdse cnl (rlale bl s L35 (A5 08,
= 4> 51 (Ramajulu, 2001) 353 o OWLS L3 auel doml ol Ol (2331 o s oI35k slacnSsn b das e
0> RIS nl Js 0 S e S 05 ndsn Sl e OSsSB4SOk S 5 ol Sl Lo Lol
Joos 5 Vsaishen 000 (6558 25 o s DRI 03 058k I Sl 055 o8 5 S sale Sl 055 5 Lyl

Yog

P e 0


http://dx.doi.org/10.61186/flowerjournal.8.2.297
https://flowerjournal.ir/article-1-278-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOI: 10.61186/flowerjourna.8.2.297 ]

45
33w
% g 43
- c
Lg 42
5 & 41
oS 40
22 39
13
(-4
3.5
1 3
= 25
RN o~
3w 2
% & 1.5
M =
32,
=
,0‘30.5
S
W 2
el -
3
S
100
s 80
] 2
1§ o
-%3 40
12
20
38
£ o

FYoYaY (DA (V60 Y) s olalS 5 S

a
b b
C
i I | I d i i i
0 100
O R R C"“-'
Salt stress (mM)

Woals Wl W oeslogt @

Control silicon nanosilicon

b
c
d d

~h h h
2 1

0

(Vs doo) $ 585 A5 zolam
Salt stress (mM)

Boals oSl Mol

Control sxhoon nanosilicon
ab
d - d "
0
(GVgada) 5595 A5 Tolaw

Salt stress (mM)

Wonls WL WSl gl

Control silicon nanosilicon

joﬂwcé)_’ra)\md &.JHO‘ALSJ# (B) th QJ}J: d‘,.a‘g(A)&Sf u‘de,&u L(C)‘fy

P RHEX SN Oge3l 5 eslizwl b 70 c\a.- 5 Sols s DM D gt A 5 S mie g 0 8 55U
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Table 2- Mean comparison othe f physiological and biochemical properties of Rosa x damascena plants
subjected to salinity, silicon and nanosilicon.
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In each column, mean with the same letters are not significantly different with Duncan's test (at 5% probability
level).
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Abstract

It is very important to provide effective solutions to control the salinity stress in ornamental plants due to
the increase of unpredictable climate changes and salin soil in different parts of the earth. Therefore, the
effects of salinity (combination of sodium chloride and calcium chloride 100, 200, and 500 mM) and
silicon (250 mg L™ nanosilicon and 250 mg L potassium silicate) were investigated on Rosa damacena
plants under controlled glass greenhouse condition as a completely randomized design. Some leaf
physiological responses (ion leakage, relative water content), proline level and activity of antioxidant
enzymes such as catalase (CAT), peroxidase (POX) and ascorbate peroxidase (APX) were evaluated. The
results showed that nanosilicon and potassium silicate prevented ion leakage caused by salinity compared
to the control. Additionally, the relative water content was maintained to a large extent in response to
silicon and nanosilicon. Silicon and nanosilicon also increased the proline content in the leaf, but this
effect was more significant under salinity stress conditions, indicating a close relationship between
salinity stress and silicon. In general, the resistance to salinity stress in Rosa x damascena appeared to be
controlled by non-enzymatic mechanisms, as the application of silicon and nanosilicon under saline
conditions had a synergistic effect in increasing the activity of the antioxidant enzymes catalase,
peroxidase, and ascorbate peroxidase.

Keywords: Antioxidant enzymes, salt, silicon, nano silicon.
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