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Tablel. Physical and chemical properties of the soil used for ‘Old Blush’ rose cultivation.
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Table 2. Chemical properties of the used water for irrigation, leaching, control treatment and
saline water preparation for salinity treatments.
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Fig. 1. Effect of different salinity levels on leaf relative water content (RWC) in R. chinensis “‘Old Blush’.
Means with the same letters are not significantly different at 5% probability level using Duncan
Multiple Range Test.

slacisn sl slagSilie . (BYoalsl a3, Jus 955 o8 Son s ©F Hlale (o5 Slile sl 56 - S
i (Sl ghiels win 5ol ) suliinl b 70 Jlaial mhaws 5o Hlosine @l G s oS Sidie

S 93,8 9 Jad g IS lude
s Gl 381 b onl3S 58h a8l (a3 HLaLS & sladihiSs, e 5 (soluine Lok okl O o) sa
5 (05 Gos) aals Hlas 5o IS S8 5l plalle 0 i S (g5 4 mily (RAlS S Jid o Slute (55045
SuEe o pead 5o oS el s s ol s S saaliie S3e 5 uiay s VY (ol G5 Hlas 5a o e ieS
Olaie (Y Jgaa) wa S5 saaline (g5la fae BMIAN /0 mlacs 5u 5o 53 pudas)y o A 5 ¥ rolacs s b5,
G5 0 8 gl i sl Sl (B3, Gl (sladad® Lol wials ol (slasmis 50D 5@ Jug K

AR


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.3.6.0
https://journal-irshs.ir/article-1-236-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16807154.1397.19.3.6.0 ]

OblSan 5 il

e (e 5 uian (g ¥) o Jlael (35 e p AS L oS gk w0 m D K L dnlie jo ()5t
OB el GRal381 L s 05 slaS 5 5o w555 Il (rinan 8l (RaS (gols Sae sk w8 Judi s K
A8 5558 lae e Jlael (B s (pyidis o S u g sosk © GRS Gul adl (RalK ead Jleel (555
220 i Jad 5Ll b dwlie 5o ad o5,IS IS Hlalie s 5 aB) (ol oo bl RalS a s S5 ugaa B &

(¥ Jsin) @il i Gl 5 28 S o 15 3G

GRS 5ad odoalsl a3, Jun wsy Sur oo an sl Giaea o D@ (S UK e slasads Y Jsas

(oS

Table 3. Changes in total chlorophyll, chlorophyll a, chlorophyll b, and carotenoid content in
leaves of R. chinenis “‘Old Blush” under salinity stress.
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Fig. 2. Effect of different salinity levels on total phenol content and catalase, SOD, and GPX activities
in leaves of Rosa chiniens ‘Old Blush’. Means with the same letters are not significantly
different at 5% probability level using Duncan multiple range test.

Oniapd 5 Sl JSSLIS B sarns waaS) 5y g SYBIS w57 callad ke s (550 G35 Cabide ¢ glacu 53B-Y K5

Slaine ol G gan Side glacisa ol slagaSilie . (BMalsl a8, dua as sl o JS U5 ke

it S glaals dia G ge)T ) soliiul b 70 Jlaial mlaws o

YYyYy


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.3.6.0
https://journal-irshs.ir/article-1-236-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16807154.1397.19.3.6.0 ]

OblSan 5 il

a5 Gk G 0 sade Dl S5 ge ol Gl ol oLS T Jlafie (2818 6 5o 0 S O oo e (28
Ol s o s b a8 Al 55 (1 a0Y CpoSaaSlign ) ol HLoL) ol (5l Sae S0 o S upd
LAl 0 gl oo Al 5 GRAIS o go (S5 OIS Gl 59 S il (page w5l g0 S S5 55 culaa LualK
NF ) el soed OBl 5o AliAe GLALS o S 0T o lale (RS LS s o) Sidap3y Sus
SMEAL o g s (orlanadly LaE (55003 580 5 (1S 5o (65568 oS ol w0l L W pan sy it (YF oY+ AA
o 5u 5 MEAL ool po Gad cai a5 Jine 1, GAL G lag e paoa 5 Bos 5 GBS Al HSE 50
iy el dune 59 Sad GBI b g OB bl 50 (Y0) wu S e (plewady Lz 51 LT culua aals
Ol 581 51 5 S O st Sl (Jasl s G Ho cle (pad 4 wlige GralS Ay b g OT Q3 il
085 5530 s 4 YoV Jla Lo (FY) oKaa 5 NiU glaadllas 5o (0Y) Wb oo RalS cud 4 S bile
(S s 59 5ol e Gl 38 L aS wsl oo g T Al sad JHES buse 595 a8, Ghd 5 gL
© ol STy s o S OGSnSl8 ( Sy JpullS oSy (6588 a0 Slainl slaad, o Slae 5 ad, e
b oo GRS a4 50 LagT (3T 538 0 Slae 5 o OF e Gainad 00 Sy (alS a8 LG K
Sane 35 S ol e (sl sine (BAK Cia go (s 5eb (15 4S W gad sualiie (0) o), Kan g Al ia 555 Lo
3« (R rubiginosa) s by ooy B8 oo SS9 pmos 03 Ofiapsd w9 S o by (RS 5 63,
S of slsine (Rl Ca ge (55 (15 4K il u (YF) GloKea s HUTA 5 el crasds (il O i
A glamh fu Lol aass S 715 5080 55 0 5o S T Hlalle wsadd il i go (55 58 LS 4 S oo S o
o8k a,lal YU o oS SISl slagiolS b ala Ghagd ladan s Hlabae A (15
Sos O il 331 L oS aas o L ladas 5 3l clillas (6550 G135 531 5o 0T (o Hlalie (BAIS (o pund
by JS LS S o O Llalie 0 cand (i (BaIS (Bl a3, s 955 So ol e Jlals
oS g saaline (B AlA S £ gy G (sl e WA an SIS o
8350 5 N s LGl laie (RAS (gl (IS (e sad 5o A8 S o) Gadiy slagha sl
GG, (halS wge 50 WS o sme slagiasdy wos OLALS (o sad 5o wilesgad (iK1, Jad LK
alasl GO 55 alids slaad; 55 (VY) lKen s Carbera o< s o35y 5o wiil oo ST 538 50 i
e S i an 59 Slae (BAIS aihy RAIS G s e 2SI 31 b (558 GBS € s ol
Gosd (i «S wiiil o (Y£) o), Kaa s HUra ROSArUbIginOSa (s 5, so (i g3 oo a5 oo S 53 Jud 5 ,I€
S Al Yy (3K 55 83,5 (saans 355 590 Ssn GBAS 59 W3S e Gl IS 45 LA 5 Gud )5 wa e
LagT oS oo a8l (25 LALS K o Jad g IS S Hlalie (1alS s g (55 4 15 4S 8L 50 (0) O,lSen
S sl st (RIS U8 5,8 OIS Sl sl l T (o Slalie (il 38 L 4S Wi gad sualitie Grinas
GRS 5 sl wobe (OIs 55 Slonly (JeullS (g pmd usy a3, i dalllas 5o (VF) oIKea 5 Cal Sou (s 5
29 0T S Gal3al 5 ot A5 Jlael b g0 plones s oliasd 38 IS e €€ 50 5o saaliie ol
S s (55 55 (S 4 men sl L 3l calllan 5 sm sLandy O 0 €S 558 a5 (ol il SIS Lag3 5 4a
Sl 5l (s (S 4o 5o € sl s 8 GEHIS SSos sla g5 o9 i as S sualine (e
Ladi gy e s Jud g8 il 518 Gl 531 (Jud oS Gl (RIS () g AliAe Jo¥o 4 Ll S i 58
OISa 535 (A (Y) i os GaulS 385 an T b callad Guinas 5 @ 5MeuS 50 S cullas (2alS (V)

rubiginosa .y Trigintipetala -\

YYY


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.3.6.0
https://journal-irshs.ir/article-1-236-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16807154.1397.19.3.6.0 ]

el o S5l slagedls (S o solol O s S

oM 5 o sl paad slag g (Sw,lasl S35 paU sosd 31 Ho 1) Jass K Gl Dle (ralS Sos
5T Sl Gralosl dalods 1) s GB35 31 o Jud g IS (alS s slagha sy (Ao (V4) wldsls
Ol @y gL (S bl (uls ey B g e sl slae ol e 5o 5 ey 5K 5o o5
saac 5ob 4 1) (soued bl o) GLALS (5 538 LIS, 5o (BalS (Y4) o)Kes s Khan (04) wles S
8 S ol 0T @3a3 by b sl edlucin) 5 soSsls Jaboes

(00) OlKaa 5 Soundararajan (s, s (S byl 53 b Sy a3, K550 95 Guo s lalllas 5o
A0 9,8 5 JuisolS s S S s 5o Jido Ll Sl ma w6 (A5 L oS w50
O S sl Gl @ ¥ asls Slsaas (e gead fpl 5o g @B b ssls (el sladil wbge hals
GoSsla uls 59 5 (2B S O3S w8 ) oSsla 5 JB L aalins (5l Gisela Laad s IS Lol
CAS 5 curdy m e (IS GBS 558 ol 51 Lawsi s oIS a8l o il o sl (15 ) bl )
OB ) 5 ad LA0T 5 il e (2alS Lanss 555,18 Sl (15 Jasl y 5o aiau o alail | (555 cbilia (Jud
O30S b 55 LT i wansiSl Jalods w31 35 o (58 535 5,18 e (RIS ias aladl s 1) usa ablia
O3 (el sl SLAGISS 5 (aIS o pad 53 G 55 Onl sladas (Y0) wals LagT HBal (o ya5 5 Jlas
S aib oo (o5 OB Gl L & 5 ad 65 558 5 Jad gLl e (alS saias lis laad 535 9IS 5 Jad 5,8
ol (Slsaan uy s Aline slaad; 5 LG S (o sad 5o Cadiy slagha o5 sladil b

3 haine slags bl 5o S 38 bl 4 Gl conl ladele G iage 1 O3uuS) Jlas slac S
Sl slaslS s3la oSt Jlad slad € Lo 58E uls (2alS gy GLALS (T ) el (65508 (235 dlaan
ey g w8le plaas 3T S sl Sl BT slaa 3T elis Glolas & ol 55 g0 LagT alan sl aS i)y
OLALE Lo dileles Gl age slaga 33T 51 SIS 50, 865K 5 Hlaseal ol Kol Slascaly HYBIS B o
O350 el wiad Sels oS snias Glgie 4 Su g glasale B suliiul b Sl w3l s
S5 callad @ 56 sans wis) g (S 51 a6 G308 waslyy calil S ol O 51(F) ssdes
O BT 55 Gal Gl s cmtls salsa Sl ALS LGl cblia slie 4 SYBIS 5 HlasaSlyy sl o
S a7 cullad (RIS 5 GRalB8 5 e gull aal s inla o sl 5 55008 waaSl s Bia o 1) age
OS50St Jlad Lot S ale plis aule b 50 50 sarns aeal sy sen 42 ST (W AV ) 5ls ssan s 0535 Il 5o
e GAL (559 53 o OIS (VP XY V) ssadipe Jlad e S pad Jladsab 5 Bia Biely 5 0S o Jae
205 ool 4dsn cullas e el ol o s (H202) (3558 waSlsy 4 (072) waslyy s JISal, Joas
SYBIS wiilen ol 0T (slap 3T enllad 38,5 Y0 Gal sl 0 5o GLALS Lo (s5lsid wiaT 58 etladls cules
SoSsla @ oI 5o e3luaid Wl 8 5 55 soms wanslyy K5 ¢ s sLa 31 5 5B e wiiSl s un
So9S sire 5o weal iy gun slag 5] dhaa 3 Code slag el sl GBI G s sl GRS (OT) WS g
Sl K Glsie 4 50 ey wanl e 33T callad ¢ asl b (i 0 9 s e i€l oLl AL
Jlad glad S tlsl 5 add 85 (55 a5 aiile 03 5ub (LA (YA) wsls oo Ol 581 anaasSl 5y s (35 83553 G
OsrealannSl 5y Siel LS 35 (ol wal 55 it 551005 GAL sl Vb slacle 5o € 0580 o 15 5aus]
LGS ol (V1) w s o GAL slalaie oS 5 SAK g glassal 4 o jled dag il Gud Jlad et da o on
o 4 Cplalis (Y ) Wsdipe Sos Jad gL (glgiae GRAS 5 U8 o K 3ad il i Gainaa (Jlas
Siearad S A 9 LA oS (BalS 5 SlaaeS) (BT slags 5T ullad Hlule (a5 G a0
w1 S oy T 51 o (6 S sl LIS 5 533 31 L 3T 45,58 ol adllas il 8l 5 Bl €530 3 sany oile
sladlsly Dhe aal38h b fplnls wadi oo wnsShin g gladlly lee aely SB oy sl

Yyo


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.3.6.0
https://journal-irshs.ir/article-1-236-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16807154.1397.19.3.6.0 ]

OblSan 5 il

59 (FF) wboe Ghal38 50 5B sarms w3l callad (go0d GBS ) LGAL 53 WSy s
alad) B S, a3, 500 wHs oo s o buas Lo (00) OlKaa s SOUNdararajan «< oo sy
Sl g G5t (SlareS) (BT slag T enllad (a3 el monns K L (550 (15 S w3l 50 wials
L o0 seala (iags O Juola sladauis g oo 550 aug L9 ey cwssSal 5 SYBIS S sans
S ) SaaSt aise 5l Jasas Csllae bl o 4S aitius alS 4 5l slacal sl ALK (glad s

O3S Ghiseld 5 Laand ) sulaacaSI 8l GhalS 5 5lee b 5 00 S (oS AL Sl slad Sl g ) saculasis]
e Gaal3El a0 FA FF XY ) 55 e sLS sLatial 5o silare G35 s b Mty o 5unS)
aibpo aSlasasSl Guiel o GRS Q38 4 e caeglie slasl) S (S GBS 55 (oaLS wdl 5o lad s
Ol ¥ L S uls Ll 5 ety clillas (o pad (pl 5o iy slagia o5 slal b 53 (A 55 (ol slaa

b o SRl 8LS (538 e Cinaa g SlaeS) (BT slap T callad jlue (o) 0d (13

S5 A

ob3 ) s w0 (g e (135 4S ol las (BMbalsl a3, Jua 055 0 GBS Do se (oo sladan
omsead Gl 59098 ge 48l (15 GLALS SE g8 50 hda LAl 5 S o GBAS G e (S5 5) 2008
S s Sladne Sie 5s uias) (s VY (o5 o B dadllas o) 50 (Su55) 50508 slagaals o (ualS Hluade
o83 b bl olasdign sla)Kobe ad Sillad o se (BMalgl a3, Jua 055 3 o GBS Sas (5 5w
L ablie oo Jada slapuil cullad Ghlidl & Ol dea o 51w S sl (35 S plgie € o
SYBIS B garws waniSl s s & 2 p8) S50 8 (oo 5558 0B 4 oL e lie (Bl33) Ca 9o 4S WIST SIS,
Ol 581 & suilanial (58 L bl (Koo SIS ghlen (s s (B35 (il 5 Jlael o gad o Ll (Hlaswsl 5y JSLIE
slas S Gual 8l .aila S 5l 50 1, el Lad 538 a5 Sl Gaal 380 6l 5 ¢ 5aust Jlad (slads S (6l s seu
B) (o5 GB35 a0 3 a3 Gol crnlie gy (U1 Buian s (135 cpa 0 0T i gen 5 50uS] Jlad
3 S o Jladne (halS @ o glie) (S5slaim (i sladad® bl (Jie 5o uiard s A b
cullad Hlo e (il 33)) (plasdicrw) 5 (Sie 5 uias) s VY (so5ad o B SHn 538 50 Jads sladileSs,
s A osd phan B 5 300S) Jlad slads K (gl st s Slaiis 5 93T sladlSasl; b ablis 5o Jids slaas ]
Babe oSS 00 5 sl slacelss sl oy O als (ol ceelie Jaslly swianglis (Jie 5o i)
culan 5ol SA L 5 olel oF o€ bl o sue slaad (5,108 o) oS wull Koo s 50 3l i

il oo 955 5 a3, (pl S el S aiieua Sl s 6 SYL (S
References T Y
YOF &ls) 0l s e 5 LaSSin Slidal duues so SLLADI g8 5 LS ATAS 2 bl iy (g0

o=
(o3 GBS 535 @53 53 dB S 5 G50 Hlale (HLSLIAYAY L (Sas goual ca 5 (Se S ep ep alla ¥
N(V)N-YY s5,5laS (sla a g3y

Phenylpropanoid -y Shikimic Acid -\

A\AFd


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.3.6.0
https://journal-irshs.ir/article-1-236-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16807154.1397.19.3.6.0 ]

el o S5l slagedls (S o solol O s S

3. Abd EI-Aziz, N.G., A.M. Mazher Azz and E. El-Habba. 2006. Effect of foliar spraying
ascorbic acid on growth and chemical constituents of Khaya senegalensis growth under
salt condition. Amer. Euras. J. Agr. Env. Sci. 1(3):207-214.

4. Aebi, H.E. 1984. Catalase in vitro. Methods Enzymol. 105: 121-126.

5. Ali, E.F., Bazaid S.A. and F.A.S. Hassan. 2014. Salinity tolerance of ‘Taif’ roses by
Gibberellic acid (GA3). Int. J Sci. Res. 3(11):184-192.

6. Appel, K. and H. Hirt. 2004. Reactive oxygen species: metabolism, oxidative stress and
signal transduction. Ann. Rev. Plant Biol. 55: 373-399

7. Ashraf, M., H.R. Athar, P.J.C. Harris and T.R. Kwon. 2008. Some prospective strategies for
improving crop salt tolerance. Adv. Agro. 97: 45-110.

8. Ashraf, M., N. Mukhtar, S. Rehman and E.S. Raha. 2004. Salt-induced changes in
photosynthetic activity and growth in a potential medicinal plant Bishop’s weed (Ammi
majus L.). Photosynthetica, 42(4): 543-550.

9. Baby, J., and D. Jini. 2011. A Medicinal Potency of Capparisdecidua-A Harsh Terrain Plant.
Res. J. Phytochem. 5(1): 1-13.

10. Baily, C. 2004. Active oxygen species and antioxidants in seed biology. Seed Sci. Res. 14:
93-107.

11. Bor, M., F. Ozdemir and I. Turkan. 2003. The effect of salt stress on lipid peroxidant and
antioxidant in leave of suger beet (Beta vulgar L.) and wild beet (Beta maritime L.). Plant
Sci. 164: 77-84.

12. Cabrera, R.1., R.S. Alma and J.J. Sloan. 2009. Greenhouse rose yield and ion accumulation
responses to salt stress as modulated by rootstock selection. HortScience, 44: 2000-2008.

13. Cabrera, R.1. and P. Perdomo. 2003. Reassessing the salinity tolerance of greenhouse roses
under soilless production conditions. HortScience, 38:533-536.

14. Cai, X., G. Niu, T. Starman and C. Hall. 2014. Response of six garden roses (Rosax hybrida
L.) to salt stress. Sci. Hort. 168: 27-32.

15. Cai, Y.Z., J. Xing, M. Sun, Z.Q. Zhan and H. Corke. 2005. Phenolic Antioxidants
(Hydrolyzable Tannins, Flavonols, and Anthocyanins) Identified by LC-ESI-MS and
MALDI-QIT-TOF MS from Rosa chinensis Flowers. J. Agr. Food Chem. 53 (26): 9940-
9948

16. Chatzissavvidis, C., G. Veneti, I. Papadakis and I. Therios. 2008. Effect of NaCl and CaCl>
on the antioxidant mechanism of leaves and stems of the rootstock CAB-6P (Prunus
cerasus L.) under in vitro conditions. Plant Cell Tiss. Organ Cult. 95:37-45

17. Chookhampaeng, S. 2011. The effect of salt stress on growth, chlorophyll content, proline
content and antioxidative enzymes of pepper (Capsicumannuum L.) seedling. Eur. J. Sci.
Res. 49(1): 103-109.

yyv


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.3.6.0
https://journal-irshs.ir/article-1-236-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16807154.1397.19.3.6.0 ]

18

19

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

OblSan 5 il

. Deepika, H. and R. Dhingra. 2014. Effect of salinity stress on morpho-physiological,
biochemical and yield characters of cluster bean [Cyamopsis tetragonoloba (L.) Taub.].
Ind. J. Plant Physiol. 19(4):393-398

. Demiral, T. and I. Turkan. 2005. Comparative lipid peroxidation, antioxidant defense
systems and proline content in roots of two rice cultivars differing in salt tolerance. Env.
Exp. Bot. 53: 247-257.

Erturk, U, N. Siveritepe, C. Yerlikaya, M. Bor, F. Ozdemir and I. Turkan. 2007. Responses
of the cherry rootstock to salinity in vitro. Biol. Plant. 51 (3): 597-600.

Filippo, L, A. Moretti, and A. Lovat. 2002. Seed yield, yield components oil content and
essential oil and composition of Nigella sativa L. and Nigella damascene L. Ind. Crop
Prod. 15(1): 59-69

Goreta, S., V. Bucevic-Popovic, M. Pavela-Vrancic and S. Perica. 2007. Salinity-induced
changes in growth, superoxide dismutase activity, and ion content of two olive cultivars.
J. Plant Nut. Soil Sci. 170(3): 398-403.

Guo, H., C. Yu, L. Luo, H. Wan, N. Zhen, T. Xu, J. Tan, H. Pan and Q. Zhang. 2017.
Transcriptome of the floral transition in Rosa chinensis ‘Old Blush’. BMC Genomics. 18:
199.

Hu, L., H. Li, H. Pang and J. Fu. 2012. Responses of antioxidant gene, protein and enzymes
to salinity stress in two genotypes of perennial ryegrass (Lolium perenne) differing in salt
tolerance. J Plant Physiol. 169: 146— 156.

Huang, C.J., G. Wei, Y.C. Jie, JJ. Xu, S.Y. Zhao, L.C. Wang and S.A. Anjum. 2015.
Responses of gas exchange, chlorophyll synthesis and ROS-scavenging systems to
salinity stress in two ramie (Boehmeria nivea L.) cultivars. Photosynthetica, 53 (3): 455-
463.

Hura, T., B. Szewczyk-Taranek, K. Hura, K. Nowak and B. Pawlowska. 2017.
Physiological responses of Rosa rubiginosa to saline environment. Water Air Soil
Pollution. 228(2): 81.

Isfendiyaroglu, M. and E. Zeker. 2002. The relation between phenolic compound and seed
dormancy in Pistacia spp. In: AKB. E. (ed.). 11 Grema Serr Pistachios and Almond.
Options Mediterraneenns, 56: 232-277.

Kaya, C., D. Higgs, F. Ince, B.M. Amador, A. Caki and E. Sakar. 2003. Ameliorative effects
of potassium phosphate on salt-stressed pepper and cucumber. J. Plant Nut. 26: 807-820.

Khan, M.A., M.Z. Ahmad and A. Hameed. 2006. Effect of sea salt and L- ascorbic acid on
the seed germination of halophytes. J. Arid Env. 67: 535-540.

Kim, S.E. and J.M. Lee. 1989. Effect of rootstocks and fertilizers on the growth and mineral
contents in cucumber (Cucumis sativus L.). Inst. Food Dev., Kyung Hee Univ., Suwon,
Korea, Res. Collection. 10: 75-82.

YYA


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.3.6.0
https://journal-irshs.ir/article-1-236-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16807154.1397.19.3.6.0 ]

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

el o S5l slagedls (S o solol O s S

Ksouri, R., W. Megdiche, A. Debez, M. Falleh, C. Grignon and C. Abdelly. 2007. Salinity
effect on polyphenol content and antioxidant activities in leaves of the halophyte Cakile
maritima. Plant Physiol. Biochem. 45: 244-248.

Laspina, N.V., M.D. Groppa, M.L. Tomaro and M.P. Benavides. 2005. Nitric oxide protects
sunflower leaves against Cd-induced oxidative stress. Plant Sci. 169(2): 323-330.

Lichtenthaler, H.K., 1987. Chlorophylls and carotenoids: pigments of photosynthetic
biomembranes. Methods Enzymol. 148: 350-382.

Maksimovic, J.D., J. Zhang, F. Zeng, B.D. Zivanovic, L. Shabala, M. Zhou, S. Shabala.
2013. Linking oxidative and salinity stress tolerance in barley: can root antioxidant
enzyme activity be used as a measure of stress tolerance. Plant Soil. 365:141-155.

Manivannan, A., P. Soundararajan, LS Arum, CH Ko, S Muneer, and B.R. Jeong. 2015.
Silicon-Mediated Enhancement of Physiological and Biochemical Characteristics of
Zinnia elegans ‘Dreamland Yellow” Grown under Salinity Stress. Hort. Environ.
Biotechnol. 56(6):721-731.

McDonald, M. B. 1999. Seed deterioration: physiology, repair, and assessment. Seed Sci.
Tech. 27(11): 177-237.

Meyers, K.J., C.B. Watkins, M.P. Pritts, and R. Hai-Liu. 2003. Antioxidant and
antiproliferative activities of strawberries. Agr. Food Chem. 51: 6887-6892.

Mittova, V., M. Guy, M. Tal and M. Volokita. 2004 Salinity up-regulates the anti-oxidative
system in root mitochondria and peroxisomes of the wild salt tolerant tomato species
Lycopersicon pennéllii. J. Exp. Bot. 55: 1105-1113.

Mostafazadeh-Fard, B., M. Heidarpour, A. Aghakhani and M. Feizi. 2007. Effects of
irrigation water salinity and leaching on soil chemical properties in an arid region. Int. J.
Agr. Biol. 3: 462-466.

Niu, G. and D.S. Rodriguez. 2008. Responses of growth and ion uptake of four rose
rootstocks to chloride- or sulfate-dominated salinity. J. Amer. Soc. Hort. Sci. 133: 663—
669.

Niu, G., D.S. Rodriguez and L. Aguiniga. 2008. Effect of saline water irrigation on growth
and physiological responses of three rose rootstocks. HortScience, 43:1479-1484.

Niu, G., D.S. Rodriguez, L. Rodriguez and W. Mackay. 2007. Effect of water stress on
growth and flower yield of big bend bluebonnet. HortTechnology, 17(4): 557-560.

Niu, G., T. Starman and D. Byrne. 2013. Responses of growth and mineral nutrition of
garden roses to saline water irrigation. HortScience, 48(6): 756-761.

Oh, M.M., E.E. Carey and C.B. Rajashekar. 2009. Environmental stresses induce health-
promoting phytochemicals in lettuce. Plant Physiol. Biochem. 47(7): 578-583.

Orcutt, D.M. and E.T. Nilsen. 2000. The Physiology of Plants under Stress: Soil and Biotic
Factors. John Wiley and Son, Hoboken, New Jersey, USA. 696p.

yya


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.3.6.0
https://journal-irshs.ir/article-1-236-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16807154.1397.19.3.6.0 ]

46.

47.

48.

49.

50.

5l.

52.

53.

54,

55.

56

57
58

59

OblSan 5 il

Parihar, P., S. Singh, R. Singh, V.P. Singh and S.M. Prasad. 2015. Effect of salinity stress
on plants and its tolerance strategies: a review. Environ. Sci. Pollut. Res. 22:4056-4075

Pitman, M.G., Luchli, A., 2002. Global impact of salinity and agricultural ecosystems. In:
Luchli, A., Luttge, U. (Eds.), Salinity: Environment-Plants—Molecules. Kluwer
Academic Publishers, Dordrecht, pp. 3-20.

Plewa, M.J., S.R. Smith and E.D. Wagner. 1991. Di ethyl dithiocarbamate suppresses the
plant activation of aromatic amines into mutagens by inhibiting tobacco cell peroxidase.
Mut. Fund. Mol. Mech. Mutag. 247(1): 57-64.

Razali, N., R. Razab, S. Mat Junit and A. Abdulaziz. 2008. Radical scavenging and reducing
properties of extracts of cashew shoots (Anacardium occidentale L.). Food Chem. 111:
38-44.

Rice-Evans, C.A., N.J. Miller and G. Paganga. 1997. Antioxidant properties of phenolic
compounds. Trends Plant. Sci. 2: 152-1509.

Said-Alahl, H.A.H. and E.A. Omer. 2011. Medicinal and aromatic plants production under
salt stress: A review. Herba Polonica. 57 (1): 72-86.

Sairam, R. K. and G.C. Srivastava. 2002. Changes in antioxidant activity in subcellular
fraction of tolerant and susceptible wheat genotypes in response to long term salt stress.
Plant Sci. 162: 897-904.

Shen, B., R.G. Jensen and H.J. Bohnert. 1997. Mannitol protects against oxidation by
hydroxyl radicals. Plant Physiol. 115: 527-532.

Shen, X., Y. Zhou, L. Duan, Z. Li, A.E. Enej and J. Li. 2010. Silicon effects on
photosynthesis and antioxidant parameters of soybean seedlings under drought and
Ultraviolet-B radiation. Plant Physiol. 167: 1248-1252.

Soundararajan, P., A. Manivannan, C.H. Ko, S. Muneer and B.R. Jeong. 2017. Leaf
physiological and proteomic analysis to elucidate silicon induced adaptive response under
salt stress in Rosa hybrida ‘Rock Fire’. Int. J. Mol. Sci. 18(8):1768.

. Sudhakar, C., A. Lakshmi and S. Giridarakumar. 2001. Changes in the antioxidant enzyme
efficacy in two high yielding genotypes of mulberry (Morusalba L.) under NaCl salinity.
Plant Sci. 161(3): 613-619.

. Vogt, T. 2010. Phenyl propanoid biosynthesis. Mol. Plant. 3: 2-20.

. Wahome, P.K., H.H. Jesch and I. Grittner. 2001. Mechanisms of salt stress tolerance in two
rose rootstocks: Rosa chinensis ‘Major’ and R. rubiginosa. Sci. Hort. 87(3): 207-216.

. Zhang, S., J. Weng, J. Pan, T. Tu, S. Yao and C. Xu. 2003. Study on the photo-generation

of superoxide radicals in Photosystem Il with EPR spin trapping techniques. Photos. Res.

75: 41-48.

YY-


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.3.6.0
https://journal-irshs.ir/article-1-236-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16807154.1397.19.3.6.0 ]

Iranian Journal of Horticultural Science and Technology 19 (3): 325- 340 (2018)

Effect of Saline Water Irrigation on Some Physiological and Biochemical
Features of Rosa chinensis ‘Old Blush’

A. Shaghaghy, M.M. Jowkar”, A. Alirezalu and M. Omidi Ghaleh-M chammadi?

Rosa chinensisis one of the most important urban landscape plants. One of the main important
uprising problem facing urban landscape development and extension is salinity stress caused
by excess NaCl in water and soil. Therefore, in the present study the impacts of NaCl salinity
stress on some physiological and biochemical features of Rosa chinensis were studied in a
factorial experiment based on completely randomized design. Plants were irrigated by saline
water (4, 8, and 12 dS m™) and irrigation water (EC of 0.8 dS m™, as control) for 40 days. After
the mentioned period, some physiological features such as leaf relative water content (RWC),
leaf photosynthetic pigment (such as chlorophyll a, chlorophyll b, and carotenoids), beside
activity of some enzymes involved in plant resistance to salinity stress (such as catalase,
guaiacol peroxidase and superoxide dismutase) and phenol content were measured. Results
indicated that leaf relative water content reduced by salinity stress and the reduction was
significant at 12 dS m™. Leaf chlorophyll and carotenoid pigments also showed a significant
reduction at 12 dS m salinity level. Salinity stress increased the activity of antioxidant
enzymes such as catalase, guaiacol peroxidase and superoxide dismutase. Similarly leaf phenol
content of stressed plants increased accordingly as level of salinity stress increased. Catalase
and superoxide dismutase activity significantly increased at 12 dS m™ salinity level, while
guaiacol peroxidase and phenol content increment was significant at 8 dS m™.

Keywords: Catalase, Chlorophylls content, Guaiacol peroxidase, Oxidative stress, Phenol
content, Superoxide dismutase.
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