[ Downloaded from jispp.iut.ac.ir on 2025-12-04 ]

[ DOR: 20.1001.1.23222727.1391.1.2.6.5]

Y Jlo o ajled ) der ( aLE 5 S8 50T 5
Y/ 0/ Y tallle 3L s e

WOV AN gl By b

Sl olS (S5 nrd slagaly (S g b e g pdes gl Sl iy S
SI9% 5 4 Matricaria recutita L.)

V. V(s ) o . L) R o
OLLSL (ol ¢ 5 NS (5 s 9 s ¢ (el 4ab S
Dl ol A o8l cp ke 0dKSls ¢ pulid Gy 03

S SLS 5 08 4 s plelid ol Bl 53 QLS 55 A5 5 dd) ediS ssdome Jasee Lelss on Sege 5l S o5
O el ol Sl Bl Jae 5 (6555 5 alal 3l das (il )50 e 1 asee sla i a1y OlalS fess LSl
S ol 6l oS s (6)08 A5 38 I3 s 3yse sl olS 3 (o a Jeod Sl s e sl el L S
sk a3ty JSUE 5 5l by Sl lus| 21 6u¢-:)j Callad 5 ASWT30 Pl (055 dadnSTy s 5 43S A,
CI ST Sl Sl m-;’l Sl 5 dBle Ay 5 (ol gme H il el L 65l OLLS Slas Jhe ol (il o Kadr
osbes 1SSty ISUIS Tl aty)y A8y 5 5alS ol e Ol 4 1y D0 e 5 055 deadenS] 5 Jlde 4 Jb-
A OGS  SMSISS G2 51 2enST S 25 5 Shas s i l3l Ol @) 5 it b pl 5 s el 3 )18 00> ol 53l (g1 me
5 g0 5 1y 3enSy Sl Sl 5T Il 5 a0l 5 05 ssdddnS]y Jlie EalS sy b5 (Rl 53 (e sl
ol Spd SIS Sy ok e S ST, LS T s s Sl 1) Ol s A Sl
adllas Lol 5,8 oo s IS IS SIS s 5 ST S 57 Gl 513k el 4 (550558 gl el

el 0N DU e Sl A

LT S50 sk e (S5 lenST RS (s sl 5SS

L obl S (Ssslsn VU s mlan oS SKL e die

4 S s 2S5 (nl SdS b sd glac]
Mlse 5 Gl belse 5 St bl 53 o s
TSy -} N~
OLKsa 5 Gama .(Manchanda and Garg, 2008)
iy Sosd bl iy aS JLlS Ws s 518 (Yeey)

W5 s s s Ady p gadae e gla,eSU

P (Sopd (S S o 6 LS s J seams
Ml e Aoz Sl L 5 LS G sl e Joles
s e I3 0 s ) Jpae A5 S s
03 A5 oS el Jelge op Faes (S5 o
(Chinnusamy et al., 2005) L3l o Ol cla.d

nasibi2002@ yahoo.com : S5 2SI Cy Sl 0 jons oukins 5


https://dor.isc.ac/dor/20.1001.1.23222727.1391.1.2.6.5
https://jispp.iut.ac.ir/article-1-36-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-04 ]

[ DOR: 20.1001.1.23222727.1391.1.2.6.5]

olss omin) oeles e a Gl sbls
ok L S3L () el S s (s o)
Gy ekd AL L sl K w olals sl s bacfe]

Caob .( Tabor and Tabor, 1984) Wjls 555 bl s

Lol b & 5580 Eol OLS 5 ol Sssl8 L
o pind e L bls slaey S L Slal & al g
5 5y STy i oy S Sl gl b s
s S LiE g pddai 5 ol s em Zel Culg
DNA wle Jolo sla0ssl L 4 X,56 SlS 5 pl
3s Lys LU Sk oylps sl 5 Lty RNA
L bd S s 5 Sles 5 skl Gr Gk 0l
ok i,l58 (Pandey ef al., 2000) Las 55 56 Cos
oS gl Olpe 4 emen b el LS Cl
o) eS| ST caale 5 a8 o Jas 5T SISl
5 MeeSINADPH o 57 lgs 4 Lsy o Yool LS 5
Lib s 07 sl ol csiles
5 Ay 55 emes OLS 5l (Pang et al., 2007)

S5 4 5 G el S ol e S e
(Liu et al, 2007) &S o Wl age B as sla
5ol ll e ol sl OLES el rler..»l Sllas
col (ADC) S5 83 08550 sl iy L
s oeld (Gosd i Cow OLLS 3 PAg s il
Gogs o5 4 OlS Cuslie 205l Eol PAS ez
2 gdle s (Pang et al., 2007) cl slis S
o OlS 3 caslie W s 05551 PA, LiE
odalis JAL; slas S S| s ol skl RS S
el 5 (SPA) Cppon ool 4Bl Al 31 o oS el o
oalspl el (g)58 & C"“L 53 (Put) oo 550 40 (Spm)
> (Gill and Tuteja, 2010) ol odis 5 (S555 & Jom
G R D=3 WL S GOV YW 51 JL Qe RGPS [V 9%
D I e B

s i 3 il (NO) sl S

WA Jlo F ople )l ¢ ALE 5 S8 50T oY

sl oS 4 e & Ay el ol heily RS
Jsles C.J\.oij sNa® e S0y S Coew s
Sl el g JUEl L e el LS glads
G G e D 355e 53 5,8 e s
G Sl 0l aitls y Na"0g a0 iy (o5
S KL, gl ol oUly cde o Nat (S sl
Ak e ke Jlesl sl 50500 ol & Jlas!
wiyy sbadsle 5l 2ol VL Ol ioman
o H-ATPase <l Sl o pe (S1)
ST i Sl Jlee 5 bt S (ol 03
> (Tester and Venport, 2003) 53 5 .« Na'/H <, 5,
Wb Jamms 53 05081 b Sladi )8 W 55 (g5 (25
ot o s HeSt S el gl s S sl e
Jé sla S (Chinnusamy et al., 2005) 33,5
LSl A7) aSt s Gl S e Jold 05!
OS5 (OH) oS 5508 JGoly d(Ho02) 055,540
G155 e b LGS ol il e (100) LS
Sd Sl & Ll Wl mw 2SI 5 0 S
3 SASH gl ey, i) e s
5 A8 3yl Gl lie 5 i sl s S,
i e Se e
e Ji L ollS (Abdul Jaleel ef al., 2009)
AeeS1 g Sl 3T ol o 5T ST 5T s
Sl Sl 5 Sty SLE GBS G e
Ll le st sl olss 5 slaasl,
o Ol o 5 Aol Sep Sl b s by 55008
25 05St Jled sl S 03 S sl 5 ol
Sl OS5l by (Shi er al, 2007) loi
Syl DS 5 o8 5 (KA A5l 03 Saslie
ol s & U5 e b sl a5l S 0 o)
b (Orcutt and Nilsen, 2000) 5505 o;Lil Laomel b s

33 Vsars S Lted age 0558 L (PAS) La gyl


https://dor.isc.ac/dor/20.1001.1.23222727.1391.1.2.6.5
https://jispp.iut.ac.ir/article-1-36-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-04 ]

[ DOR: 20.1001.1.23222727.1391.1.2.6.5]

al Gk ol S5 lesl (Fn sk Ol s e el e i S

e Jsbmn 4 Vg o Yoo B L e 1 IS U 5lee)
Olpe 0 g ol Jplows b K305 8 05 5 (W3 S Ll
s a S 53 (655 Sl 53 el OlalS

SNl gl ks, glajmell (g Se Il
aloy sk s dle dsb Jass onl oo L) Gl bl
A5 6, eIl il sl sles s

SN SRR X1 PRIV PIRCH TP 2SR Y|
OseeliinSlyy G815 Gatli Olsie 4 wagalls Ol 2l
(Heath and Packer, 1968) sl 5 c.s Ay, 5 dand
“ 5 e 0 05 1 (Sl o8 Y s S eslind
L oslas 5 edsle doys /) (TCA) dol Szl IS
Tk VoA A Sk e Ve g 50 adEs 0 e
Sols S5 dsbe 2 o ¥ Jslome 51 2
Aol Soosmliss doss SO sl Aoy Yo
435 ¥ Sde 4 ol byl s S 6lsl (TBA)
B S Al a0 Sl s e S O ples s
A 35 el oo i3 S5 e 3 g 5 A 0313
A5 ekl el OFY = Jb s (TBA-MDA)
Doles el o 5l MDA Clale avl=s sl 5
S ol il 5 43S eslizad 155 M7 Cm”
A3 S e 5055 05 d s Sen e 2 6 S

LS|y e 1050 hemdenS ] Sldde (g S 051kl
KD ol Lo b HOy Sl bl p 055,540
o3 Sl 5l e S e 00 Byl 02 s S S
sdile oy pla 53 dops /) TCA 2) s O S,
WWerex g5 483 10 Sl 4 Jool> ojlae LS
s sl 31 s 10 e 3 S 5 e L
(PHEY) Vo oo Vol i 3L 2 o +/0
bolse s 3 6lol Ve ) el L 1) e )
D3 BT sles s St s cele K e 4 ST

e)".)..” j:AjJL) AEY BL] LAMJA.) u.).?- o S A esls

350 A gzl Woesl NO SIS
s Shes Lol gla s 31 G (Tun et al., 2006)
a6 by W5 5 DI OALIS 3T S = NO
o313 Jlaz>! cpl cplslu (Stamler, 1994) &l cGMP
035 dé s NO Wy 5 b 5l bagpsl L oS 555 e
Sl dlasl 1 5 5 Slas S SIS s
sh e oS asls Ol etd el Slalllas s b
5 5 dil e P WS 5T ediS lge (MB)
338+ GMP 5 NO 55k sl culg
4> ¢ L (Keaney et al., 1994; Paciullo et al., 2010)
R T e
035 3l olS 55 (gpd 4 Jed (Rl 3 ks el
ool o st a8 andlas gl oy ol 53 o]
4 sk e U SIS 5T 5 NO G b Sl s

REIU I NS5 RO I P A

s by, g ol g
(Matricaria recutita) © st sla,ls ol Jiags 5o
DL b s sl g Olghol A L e s
Sl s Bl Sy S s S ol e
O SY ol Ul L baaalS ( Jsale
bl L aw glaia VY 3, L (Meidner 1984)
Aol 5 s b bdgee (PH) andenl Lud
33 G5l OLLS 4 S WL 0 5y p SHLS
e Ul b alBlas j5b 4 5y, V0 Sl 4 anls
Vo) sk ke OV e 0/0) fpdes el 5l
o Spd +MB) 5L plze 5 e el 5 (Y 505 S
Olge a0 OS5l a5 8 a e cpl 55 LUl s
s i MB 5 Spd 05 g I Jyloms L J
ol sl QLS 5 28 ObLS Sl plaS 8 s S
OLLS 5l 03,8 05 SO 45 Bdd el 03,5 15 53 @

L S 3 Gosd A5 syme 3 5ay VY Ol


https://dor.isc.ac/dor/20.1001.1.23222727.1391.1.2.6.5
https://jispp.iut.ac.ir/article-1-36-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-04 ]

[ DOR: 20.1001.1.23222727.1391.1.2.6.5]

adlas opl 53 bl sla o 5 4 5o tbaesls 5JLT
o b ool WalS £k by oSt bt L
SPSS J15le 5 5l eslizal L Laesls S e LSS
L O] Sl eslizad b e, SKle OBl s S 5JLT
Lk glio pRO.0S Szl o 53 b S0l (glasls

:@\:5
s, sl gl

Sapme fals el (g5 5 ) e w e gL
e s 38 sl OblS 4 s Gl Jsb
Sl Jgb » olme J1Spd L 5 cow OaLS
Solsims e 55 MB 5 Spd Olisas 3,15 bl
2 ey Jsb oS bl s, el pl s
Sl gl G (opd R s OblS
Rl aday Jsb Spd L lalS s i (Y IS2)
Lol e Spd 5,08 Ll (55 Ll oo 5o ks a2Jl) 5l
53 s S alyy sk Rl s | Spd i MB
e e Spd Sles e (6558 O5d) S Ll S

RGIN4EY 4...14")}4:9[.\.»: d}lﬁ).} Lé)b

1059508 dS ] ldae
L OiodeddenSly Jlas s sk & gopd SN
ol Spd b oles A 5ol Al aals LS @ e
A3 8 s s Ol s K0yl 3 (5, 8ais Sals
G 3 1, Spd S MB Lol Spdl 0blS jles i

(FUSE) 5 S 08 (o5 A5 Jal 15 55 03550 dnS]

a0 el e
LS s Wl o dle i oS sls OLES Lassls J:JLT
S el Spd L Bl a o ()53 5 2

FRUIT T VISR K SPVRCNC RN K| PP PRSINTA

WA Jlo F ople )l ¢ ALE 5 S8 50T o¥

o 3 B3SOl Bl aale sl A3 S S
(Alexieva et al., 2001) L& oslazal 5,15kl

/0 :ur_;i Il (g Se5Il 5 ojlas gzl Sl
Slied L e ¥ s edd deme S Sl S
O3 Jeus s sl (PH=Y) Ve s 00 0slsy
e CEDTA) sl Szl 15 sl (65 sl 57
L Yerexg s Job ol s S Kea Ve
S la ;ljfdb'b a5 ¥ ogles s adds Vv ol
B ssge Sl Bl Gl Gl s S s kS
(Gapinska et al., 2008)..s ails

o JSLE Sl eslamad U lasty JILE el
STy bl i e ¥ (6 S el e s O s
ol (pH=T) Yo o O el Olind 3L g5l
YO 0353l b mSly e 1Y JSLE 5 L) wsls]
o ol GBS BT sl olas 1), S
2 sl YV e Jsb 5 JSLE O senlinst s
byl ol Ol s (5 Sesllil aids ¥ o
26.6 mM'Cm" Jsles el o, 3l eslinal
(Plewa et al., 1999) 15 3 4wl

Seslid L les, ol Sl sl
o3l Sl sl O el a1 sl 5 e 5285 3l
Or ol Dland 3L (g5l sty bl s 6,8
Y @3SIol QY ge Jus /0 by Sl (pH=Y) Y go s
el Sl g el elas S 100 5 Ve e
0 i) Se s by Sl Ol el bl APX
Mas gy ol 00 A Seilal gl YA 2 b
Jolao Bgals o 31 oslizd b aile sl by oS
((Nakano and Asada, 1981) .5 S wsloe 2.8 mM' Cm

LS ofon Glsoe 1S Gfion SR pove
Ose a3 pesdl Sl eslinal 5 syl g,
.(Bradford, 1976) Ji (g S35l 5l bkul J glos


https://dor.isc.ac/dor/20.1001.1.23222727.1391.1.2.6.5
https://jispp.iut.ac.ir/article-1-36-fa.html

[ 0-2T-G20g uo 1I-genrddsif wouy papeojumoq ] [G'9CTT6ET /222222 T TO0T 02 “HOAd ]


https://dor.isc.ac/dor/20.1001.1.23222727.1391.1.2.6.5
https://jispp.iut.ac.ir/article-1-36-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-04 ]

[ DOR: 20.1001.1.23222727.1391.1.2.6.5]

7o Sl ol Sish e slesals & o sk e 5 s el Slad i S

W non-Spd
| Spd
o Spd+MB

=~
]

(0))
1
o]

abc

shoot Lenght (cm)
NOWw oA WO

-
|

control salinity
Gogh A5 o 6k OLLS Ble dgb b hae 5 s el J1SY IS

Wl PRO0S e 53 L Silos o Sl jine SO ks Sl 0SS Gy o (SE) s gl 1SS F . Sls olie

M nonSpd
4 q a a Ospd
O Spd+MB

Root Lenght (¢m)

salinity

Sagh S5 Cov Sk OLLE wiy; I b gb ke 5 cpdes el 1Y S
Wl PO.05 o 3 Lo pSole Sl gre B pae Sl 0l Gy o .l (SE) Hlrs gllat £ 51SSY o Sl oslis

leaS T JSLE 5T el Ol Jlds (god A5 kls s s S Spd 4L
I GPX T b (gl e sk 4 o0t 25 sl sl i MB Lol 5 Spd L aS SlalS 55 asulls
el Spd L 5558 5 o gl OLS e oy 5 003 s las i Spd L g oS SlalS U avulis 45 sy

rl el (0 JS8) w3 8 5T cnl cdlad ls me 215
o Sl Sha sb ol Lol Spd LS SWalS s s

Sl s el i MB) il il dis e

(F 13 503) (505 ot L5150l


https://dor.isc.ac/dor/20.1001.1.23222727.1391.1.2.6.5
https://jispp.iut.ac.ir/article-1-36-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-04 ]

[ DOR: 20.1001.1.23222727.1391.1.2.6.5]

2 bcd

Hydrogen peroxide contenl
(umol/gF'W)

WA Jlo F ople )l ¢ ALE 5 S8 50T 55

M non-Spd

O spd
£ Spd+MB

salinity

(o G5 o 6l OS5 D3 5ka kST Slie sl ke 5 e el 1Y 3

el PO05 a3 LaorSle o ls e iz pe S 0l Gy ol SE) e gl IS Y L Sle olie

0.9 4
0.8
0.7 ~
06
0.5 4
0.4 -
0.3 A

MDA content (umol/gFW)

0.2 4
0.1 4

0 -

H non-Spd
O Spd
O Spd+MB

control

salinity

(Goss E Cou Al OLLE s WSWTa0 Pl Sldie sk s g e el S1-F IS
el PO.05 o 3 Lo Sle cpm la e 3N pe Sl 0SS Gg o ol (SE) s gl 1SS F . Sls olie

Sl Tl cdles L gls e 36 Spd e
Loamlie 3 1 w3l cnl <Jlé Spd+MB les Ll
Log ok Lleg e Spd L ks 4S5 a5 jlalS
53 (Spd +MB) s MB Spd (sla,leg sls il 58!
el Sl Sl 5 dals olalS

JJJ}.I aJM;)Lq.“JJL:JSpd L»ﬂ\SJLALSMWcJuJ}J

L;\Mjﬁx: LJJLS J@']r}): ENGINARY 6)'.3@:.;\ qu:
.%sﬁammu)w;\&@aﬁéﬁ

:jtwlﬁog,&wiﬁ;?qu
ol V'ifi NEURCIN[FS RS gevin SE LNV P TR ST

O 3313 il dals OlS 4 s (sl e 4k


https://dor.isc.ac/dor/20.1001.1.23222727.1391.1.2.6.5
https://jispp.iut.ac.ir/article-1-36-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-04 ]

[ DOR: 20.1001.1.23222727.1391.1.2.6.5]

al Gk ol S5 lesl (Fn sk Ol s e el e i S

16 H non-Spd
= a O Spd
2 144 ., SPAIMB
E:'. 12 -
=T
% 10 bc
z
=
. 6 —
E d
S 4 -
o
O 2 _|
0] 1
control salinity

Sogh o5 Bk DS 3 3IanS T ISUE 5T cdl g plite 5 opdes sl S1 -0 IS5

el PLO.05 e 3 Lo Sle s la e 3N pe Sl 0SS Gg o o (SE) s gl 1SS F . Sls oli

@ non-Spd
60 a @ Spd
L Spd+MB
£ 50 P
o
(=%
g 40 -
= bc
S 301
:E‘ c
g 20
i
By
- 10 A
0 .
control salinity

(Sozh S Lo Gl BALE 3 STy D Sl 3T S s e 5 ks el ST - S

el P05 pebans 3 b eSile Gt sl e SN pde Sl 0Ly Gy ol (SE) Slims sllas £ 51 S5V Sl ol

5 Srmsd Sl 5l b 5SS Ol o
Spd s, 5 (Kao et al., 2006) sil o i
Coxs 55 Cou LS 3 aly, A, dsp el
) IS8l sle Wy ol ame JI LIS S
S Gosh 5 e Ol s oaky; ad, adl (Y
iy 3 S Lo g el ladsh hie Lol s Spd L
sdd Dled i s Spd L oS ss SLLS s als;

P Eou
Col (g a5 oS sl 0L asdllae ol 51 ol CLJ
Ol SialS sl olis S Gl oS 55 diy ials
5 s s 4 Llg e o5 S kil a ps Al
S 5 eyt Al 351 M5 4 by e glad] b
» K/Na" cod o o8 ol sl 5,058 sl

el O32) 2018 o a0 Il S5l el


https://dor.isc.ac/dor/20.1001.1.23222727.1391.1.2.6.5
https://jispp.iut.ac.ir/article-1-36-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-04 ]

[ DOR: 20.1001.1.23222727.1391.1.2.6.5]

(Yiu et al, 2009) das o alS |y olS sslans]
S5 o 0LS L, Spd I (MB + Spd) s 08
4 Cowd [y MDA 5 HyO; jlie 5 5500 255 1) (655
GRS sk 4 Spd L oead sl OlalS
ol Sl Ll e el (F 57 K8 sl il
sNO W G b 51Vl e ol 8 AL ¢ 555
sMDA ials el OIS ool S SIS e
Gl 55 el oS 53 ol sis S HL0;
sdss S 518 ImM Spm L les 1 ag NO (g gims
5 APX (slag S cJls (Tun et al.,2006) ol
e osb 4 Sosd A5 Cod 4l JLLS s GPX
Sl Sy Sl SRl els LS 4 s (ool
et S e s 45 S GPX ol il el Spd
DS 2 sl APX 3T e s sls e
Soss i Brassica juncea oS 3 aS ol ol
Oy sl (il 5 polo g Olsee 5 A5 1als Lol
S ol PA, 5 ol eds S MDA luie JH,0,
55T Gl fals b e 25 1) o
Goss sy 53 oS pl Jemd sl MDA i
5 0S| ST lans 3T e PA e Liloss S
Gosd i o ol opl (S il o | s 58
C’L" ! .(Verma and Mishra, 2005) Wlesls 258
- S lampl el (Ses PAS &S S e slpiy
sl Gadsly Wy 5 s bl |y olas]
oA 5 W Ol Sl cule e 5 aled J S
-l A s Sl 5 S Cles g slad S
(Verma and Mishra, 2005) Ls 8 ()sd a5 o gl
Sl oS 5 GPX ol ol 55 Jtassy cnl o
« <8k s Spd b osles e Sl g S e
Sl s 4 Kl e Spd s HyOs e ials
xS (MB + Spd) 5,8 il w5l cnl el
S J s 3 sbel GPX sl el sl

WA Jlo F ople )l ¢ ALE 5 S8 50T SA

P L U O O PSSR v pe
Ol Sladllas ol 5 sl 4 S planil i i OLLS
OS5 ol gl 5l 035581 008 &l el
Cl' 5 Na" oy 2= s Sals el Put Ll
C Atropa belladonna o\ 5 s gla ekl s
-4l b s NaCl Sl jl 5 ol odis S (0558 i
Sl ootz g L bazalS pl ol L35 5 5
OLLE s MDA 5 Hy0, jlis s s (Ali, 2000)
Lol Jaog onl 03 o A eS sl Ol aisl
s Wl s 05S) Jb gl S g il
e Sat s (F 51 Gl JK8) cl otys S solas]
e 5 L laded O STy e 0501 S
Ol 5 W58 oo Jshor & jle 5 Lis (5 50358 5o
LGl o Fpls b 05 S gl Bl das
ok syl 3 (slo el 5 el 035 oS 015 31 ol
(Sudhakar )l o3 55 S sillns] (25 blas 55 olS 5o
Ll o 5 MDA Hy0, Sldde [l er al., 2001
oore 2 wpl QLS s ad; el LY Sl S
MDA 5 Hy0; jltie cidlss Spd 5,0, A3l (5 55
S8 ssb 4 Gusd S o dpk OS5
Sals s Ll b i L (F 5 ¥ S8) das ials
ok 5158 sdate la iS5 LU sslnst Slas
skl 5,58 Beijing jietou oLS 53 Jls ssb a4 .ol
Jie ials Eel Spd s Put Lleg iy S ol
ol 013 S oS pl 53 by i 5l 5L MDA
S5l QLS 5, b mls L & (Zhang er al., 2009)
(Y00 ) OLan 5 Yiu 5 )ls cillas (655 i s
Wl solnst o 55 (055551 Put aS Wl es S 55058
ol Bl b sl Allium fistulosum oS s el
2605 gl s o 2alS ol Sl o e b
Jsl, el 4 e Put 03581 58 &S

Ui':‘; C,.‘:.L@_: BERE) :Jﬁ&HzOz )\J\Lﬁ) .,\:M.Slﬂ}w


https://dor.isc.ac/dor/20.1001.1.23222727.1391.1.2.6.5
https://jispp.iut.ac.ir/article-1-36-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-04 ]

[ DOR: 20.1001.1.23222727.1391.1.2.6.5]

#4 Gk ol S5 lesl (Fn sk Ol s e el e i S

o> .(Wimalasekera et al., 2011) .cul o3 5 Co 525 |,
S5 ol 45 ol 0l 0 lie s s lT oLS
el 50 50 5 ¥ 5 ¥ Lis =Y osle jpuam 55 el
Olge 4 (PTIO)AwS! =¥ — LSk — 5l
ol 43 e 31 L 4l RalS NO sS o)l
G s 31 S aS ol 51 (Tune et al., 2006)
Lk o IS OIS s «NO SIS 5 Shas

4 sl o ilo3L Olge 4 5l e aalas ol s
L, Spd 3 e el 5 5 a8 s S edaline 5 oy
S 03 S et UF e plaly das e 3 G s
s Jlaiml &y L5505 sl el Spd ol 31 oy
IS NS SIS s s NO 5 32 b S
WS}MC)L;J} axJlas LQlf.' Ll JJ;J S e
gl 3y eSS Sldllas el s 558 o

.cw\fﬂ‘u:»;

to salinity stress. African Journal of
Biotechnology 6:79-88.

Gapinska, M., Sklodowska, M., Gabara, B. (2008)
Effect of short- and long-term salinity on the
activities of antioxidative enzymes and lipid
peroxidation in tomato roots. Acta Physiologia
Plantarum 30:11-18.

Gill, S. S., and Tuteja, N. (2010) Polyamines and
abiotic stress tolerance in plants. Plant Signaling
and Behaviors 5: 26-33.

Heath, R. L. and Packer, L. (1968)
Photoperoxidation in isolated chloroplast,
kinetics and stoichiometry of fatty acid
peroxidation. Archive of Biochemistry and
Biophysics 125: 189-198.

Kao, W. Y., Tsai, T. T., Tsai, H. C., Shih, C. N.
(2006) Response of three Glycine species to salt
stress. Environmental and Experimental Botany
56:120-125.

Keaney, J. F., Puyana, J. C., Francis, S., Loscalzo,
J. F., Stamler, J. S. and Loscalzo, J. (1994)
Methylene blue reverse endotoxin-induced
hypotension. Circadian Research 74: 1121-1125.

Liu, H. H., Dong, B. H., Zhang, Y. Y., Liu, Z. P.
and Liu, Y. L. (2004) Relationship between
osmotic stress and the levels of free, conjugated

bodd Jles iy OLLS & Cod ) APX o 5T e
Lot 5w ols (5l (ol gme 55k 4 Spd
il cdl b el &S (355
U5 Ol (6,555 Gk Sl el S Lol anilS APX
el sk ol b s el (B 85 ol e3ly LS
5 Sl aly Jals Bl Sl Bl cl sl ealin]
53 Sl ks S APX 5T cdled il o s
e el LS el aas )18 gl e
Lol e dlasl ST S a5 ook 511 5 ol )
b s NO o ges slas Shas 35 (Tune et al., 2006)
g 5 s SRS e 53 5 LS sai 53 byl
NO S asp ol sl a3 S 13 ax g 5y90 s
ce 1 b Ll 3 Shas (sl ol S 15 0
I R R A R N A R o
Sl el 1St el s 51T eslen Jaw 5 Lgisl

Abdul Jaleel, C., Riadh, K., Gopi, R., Manivannan,
P., Ines, J., Al-Juburi, H.J., Chang-Xing, Z. and
Panerselvam, R. (2009) Antioxidant defense
responses: physiological plasticity in higher
plants under abiotic  constrains.  Acta
Physiologia Plantarum 31: 427-436.

Alexieva, V., Sergiev, 1., Mapelli, S. and Karanov,
E. (2001) The effect of drought and ultra violet
radiation on growth and stress markers in pea
and wheat. Plant Cell & Environment 24: 1337- 1344,

Ali, R. M. (2000) Role of putrescine in salt
tolerance of Atropa belladonna plant. Plant Sciences
152: 173-9.

Bradford, M. M. (1976) A rapid and sensitive
method for quantitation of microgram quantities
of protein utilizing the principle of protein-dye
binding. Annals of Biochemistry 72: 248-254.

Chinnusamy, V., Jagendorf, A., Zhu, J. K. (2005)
Understanding and improving salt tolerance in
plants. Crop Sciences 45: 437-448.

Gama, P. B., Inanana, S., Tanaka, K. and
Nakazawa, R. (2007) Physiological responses of
common bean (Phaseolus vulgaris L) seedlings


https://dor.isc.ac/dor/20.1001.1.23222727.1391.1.2.6.5
https://jispp.iut.ac.ir/article-1-36-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-04 ]

[ DOR: 20.1001.1.23222727.1391.1.2.6.5]

Shi, Q., Ding, F., Wang, X. and Wei, M. ( 2007)
Exogenous nitric oxide protects cucumber roots
against oxidative stress induced by salt stress.
Plant Physiology& Biochemistry 45:542-550.

Stamler, J. S. (1994) Redox signaling: nitrosylation
and related target interactions of nitric oxide.
Cell 78: 931-936.

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

Tester, M. and Venport, R. D. (2003) Na* tolerance
and Na® transport in higher plants. Annals of
Botany 91:503-527.

Tun, N. N., Santa-Catarina, C., Begum, T., Silveira,
V., Handro, W., Floh, E. and Scherer, G. (2006)
Polyamines induce rapid biosynthesis of nitric
oxide (NO) in Arabidopsis thaliana seedlings.
Plant Cell Physiology 47: 346-354.

Verma, S., and Mishra, S. N. (2005) Putrescine
alleviation of growth in salt stressed Brassica
Juncea by inducing antioxidative defense
system. Journal of Plant Physiol 162: 669-77.

Wimalasekera R., Tebartz F and Scherer G. (2011)
Polyamines, polyamine oxidases and nitric
oxide in development, abiotic and biotic
stresses. Plant Science 181:593-603.

Yiu, J., Juang, L. D., Fang, D., Liu, W. and Wu, J.
(2009) Exogenous putrescine reduces flooding-
induced oxidative damage by increasing the
antioxidant properties of Welsh onion. Scientiae
Horticultural 120: 306-14.

Zhang, W., Jiang, B., Li, W., Song, H., Yu, Y. and
Chen, J. (2009) Polyamines enhance chilling
tolerance of cucumber (Cucumis sativus L.)
through modulating antioxidative system.
Scientiae Horticultural 122: 200-8.

WA Jlo F ople )l ¢ ALE 5 S8 50T Ve

and bound polyamines in leaves of wheat
seedlings. Plant Sciences 166: 1261-7.

Liu, J. H., Kitashiba, H., Wang, J., Ban, Y. and
Moriguchi, T . (2007) Polyamines and their

ability to provide environmental stress tolerance
to plants. Plant Biotechnology 24: 117-126.

Manchanda, G. and Garg, N. (2008) Salinity and its
effects on the functional biology of legumes.
Acta Physiologia Plantarum 30:595-618.

Meidner, H. (1984) Class experiments in Plant
Physiology. George Allen &unwin. Pp: 156.
Nakano, Y. and Asada, K. (1981) Hydrogen
peroxide is scavenged by ascorbate-specific
peroxidase in spinach choloroplast. Plant Cell

Physiology 22: 867-880.

Orcutt, D. M. and Nilsen, E. T. (2000) The
physiology of plants under stress, soil and biotic
factors. John Wiley and Sons New York. pp:
177-235.

Paciullo, C. A., McMahon Horner, D., Hatton, K.
W. and Flynn, J. D. (2010) Methylene blue for
the treatment of septic shock. Pharmacotherapy
30: 702-715.

Pandey, S., Ranande, S. A., Nagar, P. K. and
Kumar, N. (2000) Role of polyamines and

ethylene as modulators of plant senescence.
Indian Academy of Science 25: 291-299

Pang, X. M., Zhang, Z. Y., Wen, X. P., Ban, Y. and
Moriguchi, T. (2007) Polyamines, all-purpose
players in response to environment stresses in
plants. Plant Stress 1: 173-188.

Plewa, M. J., Smith, S. R. and Wanger, E. D.
(1991) Diethyldithiocarbamate suppresses the
plant activation of aromatic amines into
mutagens by inhibiting tobacco cell peroxidase.
Mutation Research 247: 57-64.


https://dor.isc.ac/dor/20.1001.1.23222727.1391.1.2.6.5
https://jispp.iut.ac.ir/article-1-36-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-04 ]

[ DOR: 20.1001.1.23222727.1391.1.2.6.5]

v Gk ol S5 lesl (Fn sk Ol s e el e i S

The effects of spermidin and methylene blue pretreatment on some
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“Fatemeh Nasibi !, Khosrow Manouchehri Kalantari', Nasrin Fazelian'
Biology Department, Faculty of Science, Shahid Bahonar University of Kerman
*Corresponding Author: nasibi2002 @ yahoo.com

Abstract:

Salinity is one of the most important factors that limit plant growth and production in the whole world.
Identification and application of compounds, which are able to reduce the damaging effects of various stresses
such as salinity, should be of great importance. In this investigation, the effects of spermidine on salt tolerance of
Matricaria recutitaa were investigated. The results showed that, salt stress in chamomile plants caused the
reduction of growth but increased the amounts of hydrogen peroxide, malondialdehyde and the activity of
ascorbate peroxidase and guaiacol peroxidase. Pre-treatment of chamomile plants with spermimdine had no
significant effects on shoot growth and the activity of ascorbate peroxidase enzyme, while considering reduced
the content of hydrogen peroxide and malondialdehyde, and increased the root growth and activity of guaiacol
peroxidase significantly. Application of spermidine with methylene blue reduced the effect of spermidine on the
increment of root growth, decreased hydrogen peroxide, malondialdehyd and ascorbate peroxidase activity while
had no significant effects on shoot growth and guaiacol peroxidase activity. Therefore, it seemed that Spd effects
on these physiological parameters were through nitric oxide and guanylate cyclase pathway. However, more
studies are required for detailed investigations.

Key words: Methylene blue, Nitric oxide, Oxidative stress, Salinity, Spermidine.
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