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Abstract. In recent years, the involvement of nitric oxide (NO) in numerous physiological processes, particularly the
mitigation of stress-induced negative effects on plants, has been clarified. Under salinity conditions, plants are subjected
to a secondary oxidative stress. The present work was designed to examine the exogenous application of nitric oxide
(NO), in the form of its donor sodium nitroprusside (SNP), in mitigating the deleterious effects of salinity on Zygoph-
yllum fabago L. plants. SNP (200 pM) was applied to plants growing medium under saline (200 and 400 mM NaCl)
and non-saline conditions. Growth, oxidative stress markers [cell membrane stability index (MSI) and H,O, conc-
entration], antioxidant enzymes activities [peroxidase (POX, EC 1.11.1.7) and catalase (CAT, EC 1.11.1.6)], as well as
the contents of some antioxidant compounds (flavonoids and carotenoids) were determined. Salinity lowered the shoot
and root dry weights, while it enhanced peroxidase and catalase activities. High salinity increased H»O,; however, it de-
creased the carotenoids content of leaves. Exogenous NO enhanced the growth, MSI, flavonoids and carotenoids co-
ntents of salinized plants. In salinity plus SNP treated plants, H,O, concentration and the activities of the examined en-
zymes were reduced. Data suggest that a cooperative process is performed by the antioxidant systems in Syrian bean ca-
per in order to cope with salinity. Also, the application of exogenous NO was found to be useful in the mitigation of
salinity-induced oxidative stress in plants.
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Fig. 1. Effects of salinity and SNP on A: dry weights of roots and B: dry weights of shoots of Syrian bean caper plants.
Data are the mean + SD. Different letters indicate that differences values were statistically significant (p<0.05).
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Table 1. Analysis of variance and the mean square values for the studied traits in the Syrian bean caper plants.
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Fig. 2. Effects of salinity and SNP on H,O; content in leaves of Syrian bean caper plants. Data are the mean + SD.
Different letters indicate that differences values were statistically significant (p<0.05).


http://dx.doi.org/10.21859/acadpub.nbr.4.2.155
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.2.5.8
https://system.khu.ac.ir/nbr/article-1-2947-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24236330.1396.4.2.5.8 ]

[ DOI: 10.21859/acadpub.nbr.4.2.155 ]

160/V¢+

Chaprzadeh et al. Effect of nitric oxide on Syrian bean caper

Opmen iyl 3 48 Sl NO 68 55 2& 5 o3lizul 3 40 SNP
S g ot g 35 im0 S ST S 5 oS,
Slye 5 LOT Llas 315 SNP (g,58 laowgighs
) Jads) 3 ls gme S il ol slacS , (glads 5D
33 &S il oS SlacS (oo S5 (Sl gmmn Sl sme Sl
syl A edalie dali 4 S YV e ha Frr 5 Yo (6550
Foo cble s 0y bady gsd (glgme Jlsgae il NO
Aals 5 5V e e Yo (08 53 6,50 5 b e Y gn ke
Sl i3 gl blie s 1, OLLE ey 55D (P JSC2) sl
23 or B 5 S o hBBlone s 5 (S i
~J S0 5n bltnty DS 5 p) L)ls e 5 ol o 2Ken
5 B 5 adeal dajen Jal e STl gzd (e sle
agly by $ oM i S o 28 el s 55l 5 Sl
Ao 5 bs 5 dile Jasms Ll 5 515 ol 3L 5 el
53 Sl 4 5B OIS =T Olsie 4 lads 55506 ..sﬂfsa
5 05Tl eSS s s S w3 15T
(Samanta ef al., 2011) wzua 33T LI, oLl 3
& Pisum sativum o\8 s, ,i EE L ash ol s
Blbail s OLas 1y bads 6396 (gl gimen 21531 SNP Hles 51 s
Sl il L s b (Ganjewala et al., 2008) s,
Loty 5596 abaz 51 ad 5 O axslil UL 5T VT b oo 5T
5 by 5 A5 Bl plels b e ol )
Ll 53 NO bt umen 5 2l 5 55 sled o NO
ol S 3 lady $520 i g0 5 fs 0] & 0L
(Ozetal,?2015)

S 55,5 Slgme  SNP 5 (6550 30 o giig s
sy g LOT blie 1y Sls gae oSl glasS ),
Fro osd oo lads 559, (sl gme Hls gme 2alS () Jgd)
oo Yga e Yoo (o5 5 ald Hlad 4 o Y e e
Ly by 55 5,8 (glgmme Sls gan i3l SNP i 05 S
Sl 650 5 b e SVaahe Yoo iu0 o
Sl Ve e Frocosh 5 bl glads 5,8
Sy gp S 3d 2 6m,~5g Jea ol 55,5 .0 Jg.'i)
kg r«:}ﬁtﬁ 53 gadae slas Shes N g 8 slalas s

‘5"“'-:"“‘ x ‘A”L“S“S-’r‘-‘-' )’" 'Q‘)&""’ 9 °‘>lj)lil?;

b Yol 25 Cow ,s NO blis 1 a5 sy e 5 &
PR 5 05081 Jlb sla S L bl 55 U pe ol U5
ok Slalid 4 o a8 cam 53 5 eS| Dl
s NO (mdle glajrme o S0y 397 Sl by
Ozetal,) Cwlods jasin 5,5 r\i‘.« 4 0blE ;s H,00
Slp 5T & ol & 51 (S gl 218 2015
Lsi ) omsiss Ly sS6 iludlb o e or LT &7 LS
Ahmad et al., ) Coul Cws 55 L5 0 (25 SO & 5 4
ol s w8, L, 4SNP Chle & Cl Sl dalss 2016
Slyome 2ol 4 5 03,5 oo OSI AT Oman s

sl 0l e |y HoO2
2 Gost 5 SNP b . Jolu Sblié silmly ol
20T blize 15 yls sme oS diul ol 55 alis (o)l Lesls
Sope chle G130 Jada) dp gae g el ) o la
dals b oawlis 3 L gylbl Lesls @b gme ST
Chle )3 Lastls ol lsgae il SNP i L .Cbl
Lb odalie Condge Loyl b 5 &S Y ga hn Fro 5 Y0r Gl
GLid ol cmlin )3 35z g gloodls b aulie > (F I
S Jke ek sls Ol 1) gl pByl Sl s ke
S bl S 51 S i 4 5 S da g
bl b Oy cii g L ol esla Ll
) GLLEE o A et S ol Sl 2l 558
S Skl OsldnST s G b 5l gl o Ll
(RS m a3 Bl o Gl O1nST o 5T 50§l gl Lo 5
23 P L glie S ladenl OplinST 51
Cals dal JUs 4 1y bedy S e alpl s Shes
Ol I3l L (syss 25 .(Jiang & Huang, 2001)
“ e L ol Rl e 4 cla g O ST
omb Gl ble was o Ol & Wyl sy ol SIS s
- OLLE s MST i3 olie o ials” Eel NO
Beligni & Lamattina, 1999; Sheokand ef al., )s i
ol 2SS et sl b aSTy b NO 2008
Oz et al, 2015) 45 5,5 slo G gml ST gl 28T
Chle s o Yl ol ags s glid cuis Jhals


http://dx.doi.org/10.21859/acadpub.nbr.4.2.155
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.2.5.8
https://system.khu.ac.ir/nbr/article-1-2947-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24236330.1396.4.2.5.8 ]

[ DOI: 10.21859/acadpub.nbr.4.2.155 ]

161/1%9

Nova Biologica Reperta 4 (2): 155-165 (2017)

VOO-NFB ¥ 5,leds F ale o iy psle 5 (s slo aily

80 4 a
70 4 b
60 -
: cd d
30 A
F 40
z 30 4
= 20
10
0 A
Yoo
NaCl(mM)

m-SNP
bc @-SNP

Az 351kl ol £ ST F Sk baesls S diwl aef y Johe glalis gyl Lasle , SNP 5 (o) 58 Caltee glacbile 5T -1 S

Sl /00 Ju.b‘c]ad)b)‘bdbu M| e Caliie (B9 >

Fig. 3. Effects of salinity and SNP on cell membrane stability index (MSI) in leaves of Syrian bean caper plants. Data
are the mean + SD. Different letters indicate that differences values were statistically significant (p<0.05).
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Fig. 4. Effects of salinity and SNP on Flavonoids content in leaves of Syrian bean caper plants. Data are the mean + SD.
Different letters indicate that differences values were statistically significant (p<0.05).
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Fig. 6. Effects of salinity and SNP on POX activity in leaves of Syrian bean caper plants. Data are the mean + SD.
Different letters indicate that differences values were statistically significant (p<0.05).
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