[ Downloaded from jispp.iut.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.23222727.1392.2.3.5.3]

IWAY Jlo o) ople of e ¢ ALE 5 5,8 50T

oo w5 cou Salsola arbuscula . 38 s\ad g o311 9 Ad ) O oS

S5t S 50313 5 ey el by
FAVOF—A-AYFA oy A4S (STl o250 p oo oSy pulid s 055

OYAY/YNY 13 pds )b APV AT 123b )0 5 )6)
b Pl olE S Salsola arbuscula .ol Olg 3 (5,550 SN g 2350 ool sl s ol show SN S gy
o 9 M Dlpn adle b o658 4 Cuplie bl ey Sua b GRS ol I LASL e 5)00 4 pslis
ST 5ol ¥ 51 s 5 A3 8 Sl MS S lame )3 obS Ly il s s (23 5 plonil e JIST g 58y S
STy Al o 93 51 gy Ad 4 e IS (ImgL!) 2,4-D 5 (ImgL™) Kin g0, 0 SLS 5 g5l MS i asee 55 ady )
OV s Frog¥ee Yoo o ) Kb il glaclile b ool o 3 oS bow 4 w8 g1 o5 5 b w S
0SS e A3 Olge (S md O Oljn (S25 5 5055 0009 opl i b 55 )1 obe G 31 ey 5 e
T 03 035,55 5 038 i Lo IS S5, NaCl cale (51530 b sl 0L gl . Liad (505000 bd g slul 5 Comle
gL 5 e Ay Ol (S OF Olpe (K25 5055 NaCl chile (151 L puomen oI5 &5 Smpm 5 A
AL 2 bd e colas 5 (2o Jgb Sl g S5 055 51 A F05s 53 el Ol 5 3L el ol
SR b S pgeme 53 3 it B 50 4 S e dob a1 5 508 55 ST s S saalis i
LS Cwglin 508 plp 50 Col g ad she o3I 5 S,

Salsola arbusculn (e as-Ld (588 55 J ghw slasl 1adS slasly

oo ¥l io b sl EC s [ 9d S IRV

o153 (EL-Bassiouny and Bekheta, 2007) AiL o o 5 5 Kl e s S ke ekl (6ysd 4};5

53k b b 3 1) ol Dk SISl (650 o 53 el Ll cow gl Ol S
3 N3P (SN Do 4 4SS o Wl b Sl 1 Gles 1S Gk s 5 Ol ol
ol 0> (Boughalleb et al., 2009) dxwa 50 St 6,54 (Madhava Rao ef al., 2006) Lledow
S St o 3l ost S Sl sl et Dl Colda Sy 4 EC ¢ cnl sds jasie BC Ll
o311 (Cavusoglu et al., 2007) S ; Coabrs oS |3 D358l 3 dmr &S (Sl T s e Sl S S
da.«rwu.)'j) sl 4(\VAY ;L;L:A]))ﬁ QLM;-\) LAJ).LA MCW\V)JMOMJJQIMJMAUTWJM
Syhe ot sbade i 5 gaisl Slts < s S Shodid bl i 0 iy e »den

F-Amini @araku.ac.ir : S 2SI Gy L5 0 jous oy 5


https://dor.isc.ac/dor/20.1001.1.23222727.1392.2.3.5.3
https://jispp.iut.ac.ir/article-1-85-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.23222727.1392.2.3.5.3]

AT Jl ) ople oF il ¢ ALE 5 5,8 50T FA

CLCES 534S Wi 8 o (Soph 4 Jeod e oS S
ol (Zhang ef al. 2004) 3,0 s wils Bl oS
b JalS el 5 IS cis s sl s s
ey QLIS STy gheh RS ol

o3l gl Y goney PSS Salsola
oY 55l 458 Yoo B VYe &S ool Chenopodiaceae
ol e Bl S s ead gyt e LIS gle
3 sl Sl glaws s il s e i
o S W s glasE s Wlg e Salsola .3
Lol 5l e e 5 oS3 S T S sk
Jlrm 02 ol ol S el 3 0Ll ol S fuas
Sl Sk Si 5 )50 4 el VL caslis £
G ol Sos ol gy lsasol Ll o ol ede 5 pH
ol 035 e Sisans 5 S g s L,
o (Heidari-Sharifabad and Mirzaie-Nodoushan, 2006)
Sl Sl a5l b 515l 5 Sl b 53 oS
St HE o OBS g5l J) S slasslinl dler
(Ryan et al., 2007) el Sbls slaascl b s i 5

A s ol bl 0SSl 4 s
ol S s OlS gladhe o3Il gosd A
i Ll e Dbl 5l sl SIS 5 5
e S Rl 0 bk JadlpSe (S5
4 o Cesle @il i 5 s 5 3l G, )

ol s S el asiie 5 olS pl g3 gy s A

G S Sl il ) Gda b G
» & U Salsola arbuscula oS S ;5 (5,55
s g Dol .23 S planil Wad gl o310 5 Ak, S e
4 Caglie LIl Gl e Sos 4 Al e ool
S S Salsola arbuscula oS 3 (5 4

ZL&uﬁj) 9 :‘y
oS 5y 1688 et plmil 5 S Mg dy ciS

4 Olgrol 4 OSL oS5 5l Salsola arbuscula

ok Ol (gsb; ldlas (Cavusoglu et al., 2007)
ol o se Sosd A SRl S L ¢ 55 50
S Cabis Sl dax 5l Sepll ol s )
L8 o whsy S s esdal bl sl
s bkl ol s (Kilic er al., 2007)
(b pled Sl cmles b Sl gosa i Cos OalS
Al e Bl 4Bl i g glakis] sl s culs
ol slgty adles cpdir s (Hacke er al., 2006)
Ar 2 Jes gy S5 o5k 4 OblS gaes ool
o sl s Lo plie bl e (g5
sl ol oS b 03 S8 5 gl sl S
ok Bl ey S, (S ops 4 Cwslie S
S, adles 4 BNl ASpa o s
s Sl Gl s Kb s Sl
Coslis GlanmsilSls S5 5 plulid g S SIS
(Boughalleb et al., 2009) L o JAol58l 5,58
Sl sls 0l Lol s Lol wlas
Sk s JalS olS 3 g e 6558 25 4 B Ll
Syl sy Ll o plasli Ll spd e sdalin 55 S
Sesuvium portulacastrum L. &b glls gla g8 )y s CL“
b LS S 5 S pasie gpd N Ces
cdalin ool b amlis 5> 658 L9 « Ssline
ASly Si Lot A Ced oS S s el
0> (Messedi et al. 2004; Slama et al. 2008) Las .
o A e osb e Ll oS o VU ke
5 e b OblS Calie sla i 5o 1) S slal
Lo FsSls oo slupmd Gk 5l olie sla
bsre soss Joosd Sk il AS a5 5 ms ~
A il e a3 55k G o e 0L
Jls wlol Ko gladg 35,5 Cailes sy Lo
SMJL;“&AG‘)A:?JS%WTQ)@—”)“S
w238 i sdalin 5,850 & ol sl e
e 3 s S5l (5 oS i esdle


https://dor.isc.ac/dor/20.1001.1.23222727.1392.2.3.5.3
https://jispp.iut.ac.ir/article-1-85-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.23222727.1392.2.3.5.3]

f4 .. Salsola arbuscula . JS s\a J g 635101 9 A3, O pois

ST Yoo Oee o lachle s WS S 03
s Ay Ol 3 S avwles NaCl Nge L Yoo
1S a3 g 3k RGR) s

(Lokhande et al., 2010)

RGR% = (Wi—W;) / W; * 100% (Vd s ,8)

oS sl O35 = Wi (w8 s A, Ol e =RGR
b8 ol 055 =Wr «usd e 4 JWEI 0L 2
oo G 5l e

SRWO) b S s O Ol (g,Se3101 Cgr
(Sun et al., 2010) s 8 oslizal 5 Jse

X% = (FW - DW) * 100% / FW (YJ5a %)

055 =DW (8 5055 =FW (S s O i = X
PSS

O Skl shue S Cowles  axls
o bl opl seoe LS NaCl 4 olS el
Rl g el Sl NaCloa oS Wl 5
SE(Ye)) 0, 5 Saadallah 5y, las axls
23,5 o0 dlome Jga b

(F Jye3)

SINaCl (%) = [(DWNaCl - chontrol)/DWcomrol] *100

A8 Sz O3 DWha ool Gl 2L ST
Lals oIS S 855 DWegpor 855 3l ool
(Saadallah er al., 2001)

sl ey S adghe o3lul (g S5l
Slaaised Il ()58 S eSS glad e
Foo g¥ee Yee dee o sl a5l e S sl
Sl 3 oS S Y oy Vs ke
S go5 3| e dLillie, 1965) 3 S (650155 s 550
Sl sle 5 s 4 et )5 oS S b
5 oo dsb Al il e fr 2l GlS L
e Sl el L 5 adile ol
(Motic Images Advanced 3.2 Software) MOTIC

ke Laally ol o8 ail e Al sls olS ol L s S
SOl de K il ot Sl g5l aSnl
o Soale Sl amd s g eas amaly, b bl 2
35 ol 3l (Yan Weia et al, 2008) LS o (5,8 sl
5ok M ladly oS b 4 oA Sl eslanad Sl LS
5akIs ) e 4 Ve J5U1 Sl eslind U laydy e
BRSRRH PRI SR VPTG WEST SR PRI
ol LS 5 fmel Ll s s piaes LYY 0L
o 23S el ol ke T 51 el g
Sol glaalns paode V1Y sl 4 L sl glayd
ciS (Murashig and Skoog, 1962) MS ciS Lo
s3de 5 L IS GBI s edd S cland LAl
3 Sl celu VY 55 598 5 1)+ mmol photons.m™.8™
s YE-Y8 28 GBI by s S (K 5 cslu )Y
5b = (Ajmal Khan er al., 2002) L& L 318 sl
Lyl s s el 5o Cde @ OLLS A, 5 JSidls
Sl s el ankad axkad QLS aly, CuiSlus olull
Amg/L 2,4-D sl MS CiS Lams 3 oS A5
Osoos 93 ol 3l S5 50 /0 dmg/L Kin 5+ /0
sole ¥ CldS 5l e Lud it ellS W g Cg
b S g e S Sl Sl S 15
Cogr SoiS Lo 55 JLG 5o, Ve Sl Aol 5o ol
S S 5 STy Al e ae Sl e s el ST
T Ve ) Ka cilohe sbkle i cos b
NI A GYPRWE SERPA SR
oo S 5l w1l sl e ls (g S5l
05 Ml 53 a8 ala e slS ()58 e 5,0 0L
Bt 5 asly JUsl ol 055 lafisd & Log e
O b Jos® Oos s adsl 055 058 oS LAl 58
E S8 s 5 Sl b S 5 055 (S
w ol Sl s Ve gles b oosl a4 g s 4B S
o O30 31 gl e LS Jizie sl VY e

ol 055 5 Josd 035 055 oS L LAS 055 5035


https://dor.isc.ac/dor/20.1001.1.23222727.1392.2.3.5.3
https://jispp.iut.ac.ir/article-1-85-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.23222727.1392.2.3.5.3]

AT Jl ) ople oF il ¢ ALE 5 5,8 50T ae

[
e
—
[==]

.

Freshweight (g)

]
1

a

g -

6_

4 1 b
0

100 200 300 400

NaCl (mM)

Dry weight (z)
=]
=,

=]
=
I

m
=)
=

a
b
| I E | |
o - ; ; ' ; ' i l
0 100 200 300 400

NaCl (mM)

5 (SE) 5 lhkl (slas ednsOlis b ghs NaCl il sla,les s Salsola arbuscula o J\S i3 355 (B 5 5055 (A Ol puis -V S

Mb‘;a US.J; u’:}J Jal.w‘ﬁ./.ach.w)) b.}ﬁ)‘.}‘;w sy OliS ML;.A,:FJ}),

Yoo s O¥edee Daals 53 55 IS 5 055 ke
g ((2a 4A0) S/ 5 MYV (s (Y e )
bobesd b 5 dald Wpes oy SO 5550 53 5 53
S 505 SR Ol s e (1) mhaw 53) Ll e
0 IS s g i SE

s Dl s e Ay 4 bge laesls s
Soss e & ols 0Lis Salsola arbuscula oS IS
(1N gl 53) slsgme 86 S RWC 5 RGR
o hle 5 RWC 5 ROR o is wdlS 53 sl
3 MY Sl b ocs s a (Wals) NaCl LY g e
© Ve e Yool s Ll ApS 5 do s TAT/O)
I8Y 5 a) oy 1XY/AN SUNYIYY Sl b S
(Y JS5) ol 0 aaloes (Jalis 4 s 2815 VDY

sl sl ol Ells a3l el ol
mM \+NaCl [l s Conle Lastls o (gls me
303 35 s NaCl [N pe b ¥oo 5¥00 Yoo glajlas
Yoo Chlbogupd R s (0 s )
o Golsme sl OF 5l e 5 28 ST [V e s
(F JS8) s sdalie byl

ST e S slad e o3Il 5 s, 58 i LS
Abopd e sl ol (Sl a4 aesls
sbdsle S22 5 dsb 5 (1) maw 53) Gl e

ol 5 bl Ol r O SaS 4 Sl UlB )
L3 S dsloues (255 031l Ll oS g5, 511 adyher
2ok A Gl el el Slislesl g bl g
Wl = b ealisl 350 Sl b i ool 1SS 4
5 SPSSI6 Llle 5 L Laesls i 5 a5 ol
Gl 23S plonil (SUls s el a1 SOl 4l

g3, sslizal Bxcel 50 o5 51 Wasls sad

:@\:s
Bl S a5, glajasls e85 ST
LS 5 sl MS S e oy Sl & 5l 0L
Ly op e O s (ImgL™) 2,4-D 5 (ImgL™") Kin
S50 Wesls) s S sdalive CoiS Lo opl 53 b IS
05 ol S Sl g L IS Al e (el sl
SIS 5 S s 5 Sy Al skl (6550
Lay opl S chle Bl Loy s Wl s ol
oo chle o bl ULl als OLES 1 (g i il
ORIB L s e 30 e b lE SlomM
Solssre ssbar GYsa s Yoo B io 51 NaCl sl
wlS S 5y S 055 Ol S () mhae 53)
D dals s S B3y S0ke (pFeS 5 ke S
A 00 s S a (Ve ) Y s (N ge s

RAES 3 e o (Al 4 s JaSTP0) 6 S


https://dor.isc.ac/dor/20.1001.1.23222727.1392.2.3.5.3
https://jispp.iut.ac.ir/article-1-85-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.23222727.1392.2.3.5.3]

o) .. Salsola arbuscula . JS s\a J g 635101 9 A3, O pois

A oo,

R{%)

R

0 100 200 300 400

NaCl{mAf)

=]
ot
(=
[=]

(]

| ab
B0 4 e

60 4

RWC (%)

0 100 200 300 400
NaCl{mM\)

sl euasplis bshs NaCl Cisw b jles s Salsola arbuscula o SIS o ol B s My Ul (A Ol s -Y S

S e aﬁ‘é Fay el g0 ck.-r 33 033 4> gan ekias SLIS wlie 8 By > 9 (SE) 5 Ikl

=50

NaCl (mM)

Sy 5 (SE) s luilnl glas otasylis bghs NaCl il gla,les s Salsola arbuscula o JIS Sl jasls Ol o5 -V S5

.\.&L»‘;a C)Sa": u’:}J J«:Lw‘ » /0 Ch.—- BLJ J)ﬁ )‘.3‘_;.-%4 [ %Y QLIA ML:.« }:9

>y Odyssea paucinervis .S ;5 dlol= Syl S
Gy el i s 5055 (Naidoo et al., 2008)
Sl 4 b 3 badshe 5 OLLS A, 05 8 IS
51 S (Yang ef al., 2010) 355 o Se3ll _lame
L) Ol (S35 55 o olS 3 552y slas 51 2l
wind 0955 S 5l eolaas 3 oS ol LGl aneal
(AlKhayri 355 o sdalie g slla 13 5 el

2002; Zhang et al., 2004; Patade et al., 2008; Zhao
i i gl oS @ s 4 Al alS eral., 2009)

S el S i S aS e S
(Lokhande et al., 2010) LS .o 5 3d>s
Salsola arbuscula . JiS ;> NaCl clale ol5sl b
oSt sb 4 dald 4 o )8 S22 5 5055
Sl O3 5l i S05s 3 el cul g csl fals
Sesuvium oS IS 5 plie LY

Sl o odalis portulacastrum L.

025 3 dsb ol g psba S Ve Joe Yoo U als
3 dsb Ol ppin S gk 4 il el sl
VAR AMPIRVA L VN W PR35 VI Y ST VY [N WA=
4 NaCl Vg oo Yoo Sl o Lol 508 5 e be
S A edalie e Jue /0FA 5 A (Sl Lo S
(FAJS9) g i (o8 4 Soed sk b S
i a8l el 5 ARG dsle Col
sdalie ;Vse L ¥oo )L\::jmuﬁoik-ﬁjsrsjw;;ﬁ
o o il glachle 53 piomen (B K2) w5 S
35 Iy I RS s Oy 5 (55,23 el o
RGP I S S J O B S P- Baip  FPLY

e

@S 5 A SRS g A5 RIPAIL Gaes (0l s
L Golpe &8 055 sdalin Lo e IS 00 035,50 5 (6


https://dor.isc.ac/dor/20.1001.1.23222727.1392.2.3.5.3
https://jispp.iut.ac.ir/article-1-85-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.23222727.1392.2.3.5.3]

Y Jlo o) o)les F e ( aLE 558 50T aY

A 035
X a

0.2 Wl=mght
- 0.23 Bwidth
g
=
F
=
=
b

0 100 200 300
NaCl(nM)

400

==}

Area cell{mod)

o 100 2040 300 400

NaCl(mM)

bshs NaCl ibse gla,ls s Salsola arbuscula o S sad g cobwe B 5 2,0 5 Jsb (A Ol puis -¥ IS

S e Qﬁ‘: Fa bl p 70 ch..-r 33 0531 45 gas sdins LA wlin 8 By > 4 (SE) 3 Ikl sl sxasplis

L o8 Sax 5 5055 G (pl 02 S Jose 2
Aoyl S e Sl als NaCl cble 2l
are s ol Yo glackle 55 5 o8 a8 | bdsl
Sl slacd s s s sybe LSl
Suaeda s Halosarcia Pergranulata .5l Chenopodiaceae
Sos 5> &ugy Ay Sarcocorina fruticosa  fruticosa
s by Ld, NaCl (YL glackle el sdd s YL
Ses 45 AS o Cales (6550 4 eslis slad S s
o Ul pde b s NaCl e 31 e 4y o
26 alasl s ail b (VU (el LIS e
S A T P
rt?u.‘ S. richteri s S. dendroides s Salsola orientalis
Sopd gl s 53 455 e 2 S 55 b A
o Llasls slea s o ode Ady Ve L Ve
03k Ve o ¥ro JIYe0) NaCl YL C_}Ja..u 33
Sl Bl JalS (gl gae ssboa ples
.(Heidari-Sharifabad and Mirzaie- Nodoushan, 2006)
LLE el Loyl 2 ol Ay &S Sl oA asiie
AAE 5 e g e S8 e 4 ees 5k o
ke Sl O el o M4 ke S5
Geos opl 5> (Summart er al., 2010) LL JalS
e VL &S 38 pastn ool ) Olss (oo 2
Cops chle 5l Lol 51 w5 e, dals s RGR

5 5058) sS As, ials (Lokhande er al., 2010)
Slaodss O3l ple am LLE gosd L0 Couw (i
e g L plol S glady clts e o
(Patade et al., 2008) AL JUl 5 S 3 |53 o500
050 e 85 e o3 NaCl SAslsL Ck.ﬂ S
ol sdalive 4...1.:..:: Q})J L;LAQ,.&S )\ LQ.J\.L'.» BE NaCl
Ol A (Al-Khayri, 2002) &S e JLs | oS 53 U,
NaCl c.is ‘)a.?u B cvfi DL ULY JA}U LQLAUA_}JS
(Basuetal,, LS o Joos 1) (655 Wil o sl 0L
Er SIS S LS B8 BB 5 cpl 2002)
BE ‘)JJNM)C@JJE}VLCM.{) &L.:LG A.RSM
Sosd oS sl Lle Nitraria tangutaum Bobr. .S )3
3 S0 05 oS Al e (OVse e Ver 5 00)
Loaslie jo e s S 033 o K il
Loy Ko VW glackle nx 0 Lus S aals
Nitraria . 8 cplpby Xyl 0 540 1, S
slaclkle o C’”L 08 1y e A, tangutaum Bobr
(Yang et al., 2010) &S o slgis 1) Cd s 45


https://dor.isc.ac/dor/20.1001.1.23222727.1392.2.3.5.3
https://jispp.iut.ac.ir/article-1-85-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.23222727.1392.2.3.5.3]

ov .. Salsola arbuscula . JS s\a J g 635101 9 A3, O pois

Ahs el gl L alie s
OLlS Wi, $yse & il (Chamandoosti, 2007)
Sladsbe 3 podplie jai cle 4 L Of s
W (o 5l dol (el JLEE L O ol aLS
SIS Lo 3 eld o sdie Slge pan 5 o Ol
=2 (Cicek and Cakirlar, 2002) 535 o 3 3d>=e
BY S PN S R KVPR G I PP S R
e G AL el S
Glad s LXO-FA 350> b T ldis (g jamel SLE3 o VL
(Errabii ef al., 2006) =l ialS aals
o2l Sl o 4 JblS casles Sos
Lk S e arld b ax a5 e ealinal Sl
(Saadallah et al., 2001) ol 5 ulum (5)5d 4 olS
S s ST sl 0L Sulls 4 3 ol b
e ol Wi 5 %S ea 3l VeemM NaCl
b (Y JSE) 5l sy Frr 5T Yo lajles
zes oslie (o) 55 4 Salsola arbuscula oS s
4l g alyy 53 ST oy p L (Y+))) Gorai and Neffati
&S Ly 4> pl 4 Reaumuria vermiculata oS
Blo 4 Cond e S L o5 @ 4l Conls
AL Gosd S5 48 sls 0L el LT 5 s 2
S Sl sl L (1) e 53) (Sl s
U aals cble 5l gysd 20 Cowd S s 50
3 oos Jeb obae sk 4 Vel Yoo
DS 3 e Mee S LU Sl
2 esse bl Colee 5 o e sk (o Ske
Chle s pramen sy Ve e Fro s aals Sl
L bdsle (So,08 5 oS5l 4 cas 558
sk 0,5 xS sS4 il sl S,
Oy cnl Gosd ORIBIL 5 2y JSoe a3l
Jsb Eals disls Olas il .cdl S5l (S0

e st S s gl o e 4 e ad sl

3 @B L e () ) cil a8 RGR Ol
Sesuvium portulacastrum L. oS o J 1y axlllae ol
e dlS el iy Ly 28l NaCl g cos
RGR Ul;» a8 (Lokhande er al., 2010) sls ol
Lor Gl sl 5o als 4 Culd gosd S e
Populus  euphratica |3 3|  Zodla 48
Thellungiella halophila (Zhang et al., 2004)
b e SIS L8 w5 (Zhao er al., 2009)
o (Patade et al., 2008; Errabii et al., 2007) M
el 0l 3,158 (Zhao et al.,2009) e sl
Sl Ul 5 osd SE5 3 W G ol e
OF Ol 31 G5 SRl b s anls e A1 IS o
4 S s ST O S 5 ete A4S S
S 03 5 enm Vgadee Yoo s dals Sles s S
8 Cod oIS s O Dl 03ls> SV go e P
Sl ol () JS8) 58 I il Y e e Yoo clale
oS Ceslie glaslS sl 0s i e 4 Yl
U5 Ll s U B cur Kad YL b s
Ol e 53 Seta alS e opd SR L
o) pAS 0d bl LS5 A Sla IS s
0 Gl Ll as (6o 4 el 5 Gopd S
3p S e 4 Sl oS Jeod lacd 55
5 Almansouri S & b 3l (Koutoua et al., 2011)
f"‘g Pl F o5 S A S Sl (1449) Ola
S st 5 G0 ce S el O i
4 gt D Ol i S bl e ¢ ol 48 S
2 e patie gl dews 4 o Sin b
;.j Olsee Aoy Sesuvium portulacastrum L. . JIS
CoSatar ssb 4 Gosh et e Sla IS s
dals gla S L aslis 53 S C}la.d 05 el L
Y (el 25 (Lokhande ef al., 2010) il ials
Aas o ralS [ S b 3 Jshe OF 4 s

oS S s e S Jsla JJ\,@,);;;;} RRCN


https://dor.isc.ac/dor/20.1001.1.23222727.1392.2.3.5.3
https://jispp.iut.ac.ir/article-1-85-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.23222727.1392.2.3.5.3]

AT Jl ) ople oF il ¢ ALE 5 5,8 50T of

ol glac b bdshe (s 5l G oo
sy aS A o Gall Sl cble ap an 1) s
ol el 208 e sl ol EalS o e
o LIS S e Sl Sl
5 el s e el Wl L cgr plis
sl Salg 53 oS sy dshe o 5 s s S

(\Y’/\Y ‘Lf'?“ BT QL...}') J“lij J:.MS d}lﬂq 0)‘_5.:)

15 S o
Salsola LS s )5 o= jasy sb
o 5B 5 ghsd YL slackle s arbuscula
e L P P
S s S e eslie osd Sl s dsl
s Yot Ve e Yoo 51 VL slachale s
OB e S eld Ol e gl D3 i e slie
S spie Wl Of Olpe SRl 5 bdyle Al
S s ajls ab g e la0] 5 Cunslie Lo bl
53 Db G2t lE o) e AL e G 0
s Salsola arbuscula wjjks &S sl OLES u:.iuj o

Al e sl Vb (5555 4 0T oS ke

(Sl g S

5 s p e Cslae o s 5l adlas S 5
e pl ol s Jb Colam oS ST Rl (655t
Al e Sladd g S8 wlagens il sdge 4 |,
Rl Al (gla i Cdab 5l i Ot 55 (pizend
Al e S5 Olgas!

Adidny oS bl i s (Medicago sativa L)

ARY QW\ S5l 4iti ij.& LS.LA_)}:. 4.l>u
AYY-1¥e.

Gosd 4 Camd oS Al sl (F7 JS2) sy
OYAY el 5 5 Olem) Sl A, j2alS
s b 4 ok ol 2SSl addlas s
255 o odalin CiS lase 3 (gopd 5 RIS
Shen (35 4y la v IS b3l ol b b 33l
Gl ke (o s b S (5550 i e
Lols Ol gues Loables V...M.L{,a Ol ey Olse
Nitraria retusa oS 53 ;5 (\YAY ¢ susl 5 55 Olux)
ol LS o b sackls s Atriplex halimus
5 2 hbe Cols in S oles QLLS L,
st sl o3 Ll Lo w05 S558
Sl die Lol ol (FremAremM) VL
SrSaio sk 4 o sl sk el il
“AvmM) AL e Gl VG (g5 mske 5o ki
Ll b 3 1y ey SRl LT oS15 Ll s (Fe
S, (Boughalleb ez al., 2009) sls 0Lz VU (5,5
Soss sl TN« Medicago arborea Ji, «S
(Boughalleb et al., 2009) AL o Jals CiS b
o Gosd oS hal 3l ccl nls Olis Lyl S
Loy Gl 5 ey il slanY Calis il
5okS S8l s Al s S sl sadshe
Ly Sad i Sl sl (s Lapllil pad
23 L el S S a3 5 sk e
YA O e 5 5ohSal) Wil an sl ks J b
5 Sl PSS el Loeles uly EalS
SRS S e e JSls B AS E 5 el
SSRGS Wi dske sl s
Sle o 5 S Gl o 5 g S AL ST

S S Ol 4 Ll 5 5l 13 gosd S50 5

c\.«:

eop 8 ldde Sl s goss


https://dor.isc.ac/dor/20.1001.1.23222727.1392.2.3.5.3
https://jispp.iut.ac.ir/article-1-85-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.23222727.1392.2.3.5.3]

o0 .. Salsola arbuscula . JS s\a J g 635101 9 A3, O pois

Hacke, U. G., Sperry, J. S., Wheeler, J. K., and Ca-
stro, L. (2006) Scaling of angiosperm xylem
structure with safety and efficiency. Tree Physi-
ology 26:689-701.

Heidari-Sharifabad, H. and Mirzaie-Nodoushan, H.
(2006) Salinity-induced growth and some
metabolic changes in three Salsola species.
Journal of Arid Environment 67: 715-720.

Kilic, S., Cavusoglu, K., and Kabar, K. (2007) Ef-
fects of 24-epibrassinolide on salinity stress in-
duced inhibition of seed germination, seedling
growth and leaf anatomy of barley. Journal of
Sciences 2:41-52.

Koutoua, A., Y., Rochdi, A., Laurent, K. K, and
Kouakou, T. H. (2011) NaCl stress-induced
growth, water and ions contents changes on in vi-
tro selection of salt tolerant and salt sensitive cal-
lus of wheat (Triticum durum Desf.). Internation-
al Journal of Biosciences 1:12-25.

Lillie, R. D. (1965). Histopathologic technic and
practical histochemistry. 3" Ed. the Blakiston
Company, New York.

Lokhande, V. H., Nikam, T. D., and Penna, S.
(2010) Biochemical, physiological and growth
changes in response to salinity in callus cultures
of Sesuvium portulacastrum L. Plant Cell Tissue
and Organ Culture 102: 17-25.

Madhava Rao, K. V., Raghavendra, A. S. and Ja-
nardhan Reddy, K. (2006) Physiology and mole-
cular biology of Salt stress tolerance in plants.
Springer, Paris.

Messedi, D., Labidi, N., Grignon, C., and Abdelly,
C. (2004) Limits imposed by salt to the growth
of the halophyte Sesuvium portulacastrum. Jour-
nal of Plant Nutition and Soil Science 167:720-725.

Murashige, T., and Skoog, F. (1962) A revised
medium for rapid growth and bioassay with
tabacco tissue cultures. Plant Physiology: 15:
473-479.

Naidoo, G., Somaru, R. and Achar, P. (2008) Mor-
phological and physiological responses of the ha-
lophyte, Odyssea paucinervis (Staph) (Poaceae),
to salinity. Flora 203:437-447.

Patade, V. Y., Suprasanna, P., and Bapat, V. A.
(2008) Effects of salt stress in relation to osmotic
adjustment on sugarcane (Saccharum officina-
rum L.) callus cultures. Plant Growth Regulation
55:169-173.

Ryan, F. J., Mosyakin, S. L., and Pitcairin, M. J.
(2007) Molecular comparisons of Salsola tragus
from California and Ukraine. Canadian Journal
of Botany 85:224-229.

Saadallah, K., Drevon, J. J., and Abdelly, C. (2001)
Nodulation and growth nodular common bean
(Phaseolus vulgaris) under saline stress. Agron-
omy 21:627-634.

Slama, I., Ghnaya, T., Savoure, A., and Abdelly, C.
(2008) Combined effects of long-term salinity
and soil drying on growth, water relations, nu-

J\}«.’Z j:jl: (“‘/\q> . Uﬁd)kjcu ECS) ‘(.9]"‘]9" e ‘LQJ"\'."{*“"
5o 33 Ul s 3P Slatls Sy s
AYTYAYN Y Sy O s 618 Ll 2 33 4

Ajmal Khan, M., Gul, B., and Weber, D. J. (2002)
Seed germination in the Great Basin halophyte
Salsola iberica. Canadian Journal of Botany 80:
650-655.

Al-Khayri, J. M. (2002) growth, proline
accumulation and ion content in sodium
chloride-stressed callus of date palm. In vitro
Cellular and Developmental Biology Plant
38:79-82.

Almansouri, M., Kinet, J. M., and Lutts, S., (1999)
Compared effects of sudden and progressive im-
positions of salt stress in three Durum wheat
(Triticum durum Desf.) cultivars. Journal of
Plant Physiology 154:743-752.

Basu, S., Gangopadhyay, G., and Mukherjee, B. B.
(2002) Salt tolerance in rice in vitro: Implication
of accumulation of Na*, K* and proline. Plant
Cell Tissue and Organ Culture 69:55-64.

Boughalleb, F., Denden, M., and Ben Tiba, B.
(2009) Anatomical changes induced by increas-
ing NaCl salinity in three fodder shrubs, Nitraria
retusa, Atriplex halimus and Medicago arborea.
Acta Plant Physiology 31947-960.

Cavusoglu, K., Kilic, S., and Kabar, K. (2007) Some
morphological and anatomical observations dur-
ing alleviation of salinity (NaCl) stress on seed
germination and seedling growth of barley by po-
lyamines. Acta Physiologiae Plantarum 29:551-557.

Chamandoosti, F. (2007) Effect of sodium chloride
on establishment of callus and organogenesis in
Brassica napus L. Pakistan Journal of Biology
Sciences 10:3880-3884.

Cicek, N., and Cakirlar, H. (2002) The effect of sa-
linity on some physiological parameters in two
maize cultivars. Bulgarian Journal of Plant Phy-
siology 28: 66-74.

EL-Bassiouny H. M. S., and Bekheta M. A. (2007)
Effect of Salt Stress on Relative Water Content,
Lipid Peroxidation, Polyamines, Amino Acids
and Ethylene of Two Wheat Cultivars. Agricul-
ture and Biologiacal Science 7:363-368.

Errabii, T., Gandonou, C. B., Essalmain, H., Abrini,
J., Idaomar, M., and Skalisenhaji, N. (2006)
Growth, proline and ion accumulation in sugar-
cane callus cultures under drought-induced os-
motic stress and its subsequent relief. African
Journal of Biotechnology 5: 1488-1493.

Errabii, T., Gandonou, C. B., Essalmani, H., Abrini,
J., Idaomar, M., and Senhaji, N. S. (2007) Effects
of NaCl and mannitol induced stress on sugar-
cane (Saccharum sp.) callus cultures. Acta Phy-
siologiae Plantarum 29:95-102.


https://dor.isc.ac/dor/20.1001.1.23222727.1392.2.3.5.3
https://jispp.iut.ac.ir/article-1-85-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.23222727.1392.2.3.5.3]

AT Jl ) ople oF il ¢ ALE 5 5,8 50T N

deserts of Xinjiang. China. Flora Science Direct
203:134-140.

Yang, Y., Wei, X., Shi, R., Fan, Q. and An, L.
(2010) Salinity-induced physiological modifica-
tion in the callus from halophyte Nitraria tangu-
torum Bobr. Journal of Plant Growth Regulation
29: 465-476.

Zhang, F., Yang, Y. L., He, W. L., Zhao, X., and
Zhang, L. X. (2004) Effects of salinity on growth
and compatible solutes of callus induced from
Populus euphratica. In vitro Cellular and Deve-
lopmental Biology-Plant 40:491-494.

Zhao, X., Tan, H. J., Liu, Y. B,, Li, X. R., and Chen,
G. X. (2009) Effect of salt stress on growth and
osmotic regulation in Thellungiella and Arabi-
dopsis callus. Plant Cell Tissue and Organ Cul-
ture 98:97-103.

trient status and proline accumulation of Sesu-
vium portulacastrum, Comptes Rendus Biolo-
gies, 331:442-451.

Summart, J., Thanonkeo, P., Panichajakul, S., Pra-
thepha, P., and McManus, M. T. (2010) Effect of
salt stress on growth, inorganic ion and proline
accumulation in Thai aromatic rice, Khao Dawk
Mali 105, callus culture. African Journal of Bio-
technology 9:145-152.

Sun, Y. L., and Hong, S. K. (2010) Effects of plant
growth regulators and L-glutamic acid on shoot
organogenesis in the halophyte Leymus chinensis
(Trin.). Plant Cell Tissue and Organ Culture
100:317-328.

Yan Weia, b., Ming Dong, b., Zhen-ying Huang, b.
and Dun-yan, b. (2008) Factors influencing seed
germination of Salsola affinis (Chenopodiaceaea
dominant annual halophyte) inhabiting the


https://dor.isc.ac/dor/20.1001.1.23222727.1392.2.3.5.3
https://jispp.iut.ac.ir/article-1-85-en.html
http://www.tcpdf.org

