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Rosa x damascena

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.

TR %jd@é‘f’"‘

See R O 2 _
I Sl s Sl e Sk
lon Water Leaf Ascorbate - @ o
. . D
leakage relative . . Peroxidase  Catalase VOS
proline peroxidase DF
content
govi™ avy " LAV AN wave™ ey YTV Y salinity stress) s, s
41y/vY” Yoy o/ Al ey oo™ | @silicon) o S
\Avat i FVY/YYS VIR IV IRNS TR reevs” 3 (nanosilicon) ¢ ;S 56
AY/00" av L ” ” - O Skex (55 55
/A AY/Y ey o/raaTy Y -
(salinityxsilicon)
vy YA/ . . " O8Nk 5L X (555
v/ g 10/0¢ vy eeayom™ Y
(salinityxnanosilicon)
VV/AA “V/AA /e o/ea o) S/eaaaYy YRR ANt Error L=
/144 AVAL /AA q/vv Yo oA CV) ol s o

el Sl3 me ] 355 eSO ™5 0 s 53 Jls e M o iSOl Y e 53 Sl xe V] s S QL

=, % indicates a significant difference at the 1% and 5% and no significant difference.

Gosd a5 Ll i 50 058 5L 5 O il glajled Sl S 1) Ghazes 8 glaanS s b sls ) S
GeSan 9 1Y) Jlax| Cla“).s OSlw 55U 5 o b lasled oS sl oL el s e Ol Lla 51 3
Mt OS2 o Jolime DI e (S5 eaidls sy (ol pme DO Y Jlal e 53 O S0 5o (65
O alsls 5 A ool (35 Lol o o ol plaplil (s 5l ety sl (VU sder) LSS sdalin (55l gme
A 5 4 Jess ) ol Olgeay sl lis ol 55 S s O S o cel sl EARTS U RGRARPIC At
ozt Olgpe SRl L Sl 51U 5 05l Slad & a5 O G o Ol S0ls 4l b G 5 355 00 4 S
SBLE 55 S S St Ol 058 56 5 05 oS el Sl 8 (Y JS) b Sl S o S

P e 0


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

[ Downloaded from flowerjournal.ir on 2025-10-19 ]

[ DOI: 10.61186/flowerjourna.8.2.297 ]

FVe=YAV (DA (V8 Y) s olalS 5 IS

s b 5 U b S ol el s oSl $U AL 6 ml ol (Y IK8) Gl 5 sgie O35S 53U L34 Jshos
‘)JQMML?JJA.JTWLE|}:>¢)&_‘J3‘6‘)}JM@b)b&jdﬂwu\ﬁﬁ@w\)bb‘)‘bo‘)u‘sw&)‘.&g

Sl olas Al VL ghss sla

Yoo ke Vo (g5 Ve ke Vor (5,00 Vae e 800 ()50
100mM Salinity 200 mM Salinity 500 mM Salinity

Sr b Jokma o aals
O kmgls 5 Sl

F S e VO sl

250 mg/I nanosilicon

S e YO Sl
250 mg/l silicon

(Sogb o sl Tl g 55 8 ke g 5 O 5Kk b 0k p3Ld phove (ihaze J§ -V JSCE
Figure 1. Foliar application of Rosa x damascena plants with silicon and nanosilicon subjected to salinity
treatment.
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Figure 4. Changes in ion leakage rate, relative water content and leaf proline content in plants treated with

salinity, silicon and nanosilicon. In each column, mean with the same letters are not significantly different

with Duncan'’s test (at 5% probability level) .
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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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