WY Jlo ) opled ) e ¢ ALE 5 S8 5T
WYY tdlie S35 Gy

VAN FIYA ol Sy 'CL)U

Sl o)l OLS 5 g e semsl Olgae (A5 » (5595 F1 pw)

Puccinellia distans (jacq.) +\8

ndsbe Lojaes 5 Moslidie dexl o315 Oledalpa

QL”..\JS/ LSl ‘r}\.ﬁ 0 ASES s 6‘;¢'L.v:' Sy o};‘

LS Puccinellia distans oS .3 o OWLLS 55 Jsame A5 5 Loy auiS sadme Jasee alse o tage 31 SO (6554
oS Jshe o)l55 OUS 5 5 e samsl Olsae 5 Ay b LIS 51 Bl ol Sl (g 5s apslie 5 et (2 e
oals Ay LS gn LIAe alous U Sggoden CiS laes 53 SRS 55 0LLS il agl ol g5+ Puccinellia distans
S Sl s Al e 4 Odeny SIS OLS s ey IS Vs e Yoo s i sl 5 eld (58 slajles L AS
oty S 035 JS 5 alen e 5 05 i, Slio s ae JalS 4 e (5558 sl 4 sl LS T s
aoy 3 aleh i 3 el Olse 58S 5 Ol e (ol 31 e (6550 i3 8 6l S sl 5 ooed Ol Oe (JS 5 215
oS w53 8 5 s Gl Sl ime SR o (5555 s SRl e o 0o ) by a0l S Ol e 5 A OLS
S Aok 5 s oS el dl Bls Sl S & SosS emen (M b B lpe i s bl s S
e oS s O 2als Yool cdasin O el cal 15 Sl 1 olS alss i oS 5 Jbee Slagiingg 5 a2 5 alsn
Sl 2508 S 5> 255 S e S e B sl el Gl bl S i sl (511G el 5 gl oS 2l

el 0l OlalS iy iS4 e g Ces bl o

Sz oyl s LS 5 Puccinellia distans (= sl 160dS OladS

laly 5 ol S bubdl ol s OB S PRV
e LS et 058 G olS ) (\WYOF (ya) Jsb « dls oS K Puccinellia  distans
Lops O a5 1oy3 V800 B VYD ot S ST LY LKL sbaiile ghls e sl Ve =5
Goso g Cuaslis 4 am 5 b 5 OYVY (o) WL 0 &S pl .(Hubbard, 1954) il OleuS 6,5 3l 5
Sl 5058 @l POol Gl Bl e OF 53 a5 LB Laoslr JLS 5 laazlys 5 balys Jlg 53 22
;Langlosi er $\YWY'« s) 5,8 515 el 55 5 ol 1983) s5i . ok laibrag, e s

.(Alshammary et al., 2004 al., 2003 L5,k 0l 3 458 onl sllas [iS| (Tsvelev,

ah_ab99@yahoo.com : S5 S Gy S5 o s o 557


www.SID.ir

Zhifang ) L3 e sdsl L85k slad sloe Do
s B850 slad sl ol .(‘and Loescher, 2003
ol Lot (2 b o e IS ol sdes 55b
L Lacd sad ool o2l o ol ™S 5 s
&Lﬁ)b}l_w}.bj_ﬁav_a wmﬁlg&ﬁljjs V.:.L.u
S S eSS (L b STy 3 b Sl sk
Sairam and Tyagi, ) 4S5 s < Lol uwﬂ L
Oszmen o3 .(2004; Kumar er al., 2003
)'\ Lg)lJ_aJ}l_AQl_:SJJ&jj)lSLﬂ ‘)'_5_?5})5 c;j_g
5 Ll b dail dsile 035,20 gy LS 5
AR Sz 5 o me 53 88 LS o 58 by
.(Parida and Das, 2002) 4> 5 s ailil Llas S
Ji"\—’d ‘LSJA—M“ bl JAL.J; Jb,c U‘i\ odos d‘w&‘
SVl 5 055,58 5 p S 0 D (G e
LS 5 oad aslil sl e O3St 5T gladSsl
303 (Simen (555 Joms b Ysame 055,20 sl
.(Mansour, 2000)
Ods Sy Sl L oblS Jae oples ns s S
S ijji BRI FRGNVERS] J.:b @ ) sbdsl
Joe (Iraki et al., 1989) »s,i s Lasin )5
Brayant e al., ) &) il Lo go5s oS
il ojlps OME e 3 Sas Cel (1983
a8 L 4z ;3 5 (Radin and Ackerson, 1982)
Aol
4 S Sl dlakir 5 il LS ey LSy
S 3 ahe Sl 528 Kos B (6ol o b b
ols ke (sl olS b ol pslie B2 i 4 oS
VB0 VYYD OF bt s o e3s SLE b
JJ‘}:L;G B J‘.ZrL:L;a M): O QT M C»:LG 9 M)J

WA Jlo ) opled )l ¢ ALE 5 S8 50T Y

St idshe 5 (p fege S (SEF STy 50
Gl Ul xS e e e
5 e 0AE 4 ((Akhani and Ghorbanli, 1993)
L5 b glaanls 5l 50 Wi e S el
ol 2S5 Ll o s ST L ¢l o
5 Sit 8 ol 3 bde o T s
Srhol 5 A, e liSspdzne o) oS SiSded
Wik o b e pn P8 5 (55l Y s
05 Goss LLoby <l it (Parida and Das, 2005)
5 A el gl el sk pld s Ol e olals
5 Ay o S sad edalie oS S e b5l
5 W0 e el 5 Gk Sl OLLS s
U5 was e 3 S cos glads ledslet
o B SIS b 3 IS 5 e el
Sl s oS s a5 bOs Gl e
olS Lav i ) ol ool Jlasl 5 dr 50l 5535
« . (Romero and Maranon, 1996) .S . Ml s
e ot S e Tt g il 3l
Munns, ) s5d e oS 53 Ol 35S 5l RalS
53 3 o S e s pat b (1993
cole Gy b ol glanl s aes wlS
Fr s oA ME s A el (5

i op ol e glalis ale gl gla el
gdxze JySse 5 pland sn laeusilSs OLLS s
o el edd 3ol (i s U bl (ol
S 33 8 o gyl B 5 O pame 4 s LS
(Iyengar and izy s 55p |y o5 an Joos
Wl 5 (g el i 5050 a5 S «(Reddy, 1996
L gl ol ol b S5 slad slome
Ol LS5 et 5 STy 03 S Joles
Sys ol 45 ol s 5 35 a3l S IS0 e
S o3 sl _sloesd s Jyene sla STy L A5


www.SID.ir

Puccinellia distans (jacq.) o\S o) 55 WS 5 5 b sansl Oljae iy 5 558 oy

0351 IS 52 oslinal 3550 lAE Jsbs Sy A5 )
350 A Jdee andel 5 el G gad ania a S
03 kS B FEVY (G55 a5 SIS Al L
b s e sl Bl s sl el 6y Jb
oSSl 538 Al a3 WA Y (5 a SS s
win e Sl e OLLS s IVE i cub,
Slr sty My S a4 Odes 5 a3k
Sl plesdsy 4 5 Ay Slis (el
L

el 5 e ole gl gl g LS 5
o s adys 5l Jels Sax g 5l e S e 00
A T e 5 S Al Ak V0 Ll
U lS Syl B el am 358 5 SIS
el 5 e SO (Sl (sl T sy
A osliel JENWAY e yis 15 K

5l S ¥ alS o slibacd s AU ki (5 o 51l
ST s 03bs3 ST L e 5 o3 Sibir @515
o e il G o3Il 4 S ¥ oSy 8050 s S
s oF e Ve sl sagll 0gs8 Ls S
sl 3 cell VF Se wla )yl A Jie e
5 Ad ey OIS Ss gy (L8 mile a3 YO) B!
ey 4 Lap byl gty OT (sl ol o 51
ss= sl W(EC) A g Seslul Tl
Yo los s DSl Oaus Cele SO Sde 4 &gl
[3doms 03 K 5l s 5 255 13 5l S sl a5
(ECy) ws ¢, Seslil b)) s o S Sl

W03 S a3 e L Og S Aoy Solg e

EC,
EGC,

QﬁCMiJM)J: N

SRS s GS eIl i gl g Slawe (g S0 51!

DA esliad sy5e pls gl 5 o5 Bl Pl sl
5 Ay Shals Oes 5 Sl OYVY () 5,8
oS 55 ) S s e glaln chle il
Klos gad iS58 o Puccinellia distans
Sl db s e a (WYAR oslidiae 5 Sl)
lad ol Ol3e 3 555 R0 L BLS1 53 25158 L
s Puccinellia distans oS o)l ps &LS 5 5
Gosd A S8 eop e L piass cpl ol
LI ol sai > b Puccinellia distans oS 5>
5 Lo pand dady B S2UL sy (g Sl
u_ijf;- e S, B s 20 Gloylgs olS S

s s as (S 5h o olS ol Al ials

e b, g 2l se
Puccinellia distans (jacq.) o\.8 ;3 :cuiS Ll i
Obl ek mlis 5 (65,508 Dlide S s 5l Parl.
mumﬁ_ﬁauj\wuﬂq.u%ow
&Ll psbe oSl gulalS s WAL L ols
CiS o sl Sl baollS s oldS
b St als e B OWLS 4di 5 bl s S
O 51 e 5 35 plonil aidSsm VY Uhome alwss
Lt eals JUal g g5ded CiS s 4 aasealS
AV S L Sadly glacis Sl sk ool @
Cb Al el S Y i e s 5 s S eslind
oy S m b el oS sl oialesT
o Yoo 50w 5o Joli 50 lajles
b 4 OLLS JUsl 5l e wis S pde IS
ol bl s Jhel Sospods oS
5 OYAZ wsl3dis 5 Slao) ol ol b s claybes]
Ol (Sen 5 SV sk &8 S Ol 5 )
ot ST 5l (ol & Liled A3 |y 2


www.SID.ir

WA Jlo ) opled )l ¢ ALE 5 S8 50T ¥

Puccinellia distans o\S 15, Sliv 5 5,55 s 86 -\ Jga>

.LJ)C)L‘».&

(e LIS Y50 ) (6555 7 slaw

Yoo .
\NA%Z=-RVALY YA £ oYY oy 5O

$/7F £ o jor? VE/AY £ /AN

l . .o
I IS Y]
N7 -RVAT Js 5055

o, S 05

Q) £ ovaP

Y £ e/ YN £ e

NAE I -0 ol e S O

A & VP RIS Js e s
A/SY £ +/Y0P AACERVA TS o Ol A3
Y UET AT FANY £ /500 S sl

LI s e Mzl STl a3 L 40 o 03 Bl S ke O S gl Bl oS b Sl el skl gl &, Sle baesls

bossbe gl i dhe olms OS5 o
s L el (V8A9) OLa 5 Kokubo s,
e L (1494) Updegraff 2y, L Of (5 ,Sosll
PYr o Ik 03 s e Sl Sl eslinal L 0
G a oS gl S8 Sse el
Sl ) IS5 a0 Lu g (1444) Zimmer
oo (0 GV S SIS aliiglle J 561
L (V444) Zimmer %5, 4 55 ol gpSeslul s ob S
S o535 755l Lo 55 g A8 ) 516108 e 51 eslind
b bl 25U M e b s s
B p 5 s besls a5 Ll god oy 6,1 432
wpps L obesly IS w38 o,55 SAS 5 Excel
bl nSle amglio 5 Ls S o Jlale SC bl
W2y Do Sl 0 g0
cb
siler Ao SO0 Dl ae el 4 e 605 sles
Sl 5 IS 5l (i ity S 055 (S s

SRS gopd Cow alyy 503 Wl S elS

5 7ol 080 & o Jsb ;3(Vav#) Bradford i, 4 J s
¢l UV-160 Shimadzo e g5 xSl Koy ahey &
oo J) LS s s gaSeslul sk 4 s
oslas l sl Al eslil (avy) o, Kea sBates
S o [t VY B N P P N CERPL
RELEIRGI Y elxl (Y+ 1) Yoshida s Fukoda =5,
SRR s ey S oy Sl e SN i S s
5okt byl dos Ve J5 ) e O L olS e
s S e Ly JeBlejlas cele Al us
$los 53 edel ot bglons J5U1 0 5SS LY Les
S OlS 5 Gl e 4 s edd S a s Ve
S day s 8 bylsse 25 IS LY 0 ) i 4 o )lae
b Saats ol b o) Olid ojlas ids 0 X8
(Yor)) OLes sLavid is, a0 8 6, Seslulas
O ma s 4 a3 (6803100 5 sl s p G me
S (1400) Oas s McCready 2y, L 0y !
Sy s Sl b ael sladenl (g Seslul s S
Yemm sy Gob 5l ceodes pU L STy el

233 el (1440) Cocking


www.SID.ir

Puccinellia distans (jacq.) o\S o) 55 WS 5 5 b sansl Oljae iy 5 558 oy

Ceu
oS o Ak, Slie e RS a5
oealS godaie Oliime A5 S Puccinellia distans
o e v OGS alss Jisu 5 adu) A

(Kaya et al., 2002) Lles S 5,158

oS S pld 52 mle O RIS e s
sed= Ol a0 oS (g 5k 4 i Puccinellia distans
oS 53 o sla0 g clale 5 e, Aals ¥
s sblis Dl e S el 4
Sl 4 b O 5l b Sl e oS 05 S
o303 75 Cadly sl 3 s e L L5 L2853 S
Ll ol (Tester and Devenport, 2003) il
gl olS 53 lacds U o 2l s 5550 3G
Coss e 4 OYAY (Sl is) el 550
© ol S 5 ey O Bl Al 4 e
3 s S Al Puccinellia distans oS s v
Sy Gl a8t ey 25 o shngelse
Gl e Sy et s ol 6l el b
b el 5 ozt $La0 5518 JUil s 4y il e
b e Ol SSE oyl IS s S
bodshe 05 @ 0505 @ln ede (il oS a0 558
op! (Hasegawa et al., 2000) .S . =i, e
ghiel 3y5e 53 sdel S 4 glaesls Lol
Puccinellia distans s (Delphin et al., 1998)
Syl cdlls (VYA eslzdde 5 sl)

Puccinellia o3 ;3 o1 Cls oS w658
Colda Ol Gl (goss SRl s s distans
Lhr R 5038 i alys 5 Jske (S
baads,; By Je oblS 5 (Azaizeh et al., 1992)
Srol Jomdlty LS o JIF Gosd AE B me 3
QOYAY (ko $ 5 (shamms po) ol o 2alS S

VLS s O Ulses osdhe & 1L OLES (g ls gme
(O dsdr) b falS (gols pme s 4 (558 S
Sl sy sl dali OS5 e 0 chl
S 53 ke g Sl s e Ll sl 550
el O Olgee ol QLS 3 3 olS a5 olpe
Coxd sl 25 oS oS glpn s 4 e 4l
3@l S o e el ol 5 el Ol
Bl alS (gl pme s e dald pled 4 s 4l
QLS alpe oy o3 el codi Ol wsdle «
OV UK2) 3l Sl 3l sl pae Oy s 4 (8 58 oS
53 Jsloes S Ol Sl pxe ol 8l ol (650 Hled
sl sladd Ol g (6ls e il 5 s olS a,
35 Sam Olpe (LAY IS2) sl olS plea i
o olest 35 OLLS w51 i Sl cals i
oSt 5 lpn o 53 s Jlaime il 4 s
03 s abie i 8 Ol (O Y JS8) s S
23 Slagma Pl Gosd s ey Sl e Sl glse
ROl 4ty 3 o pa (A ala e 8 Ol
(¥ JK) 2l il ol pne ssb 4

5 3 JS anel sladul Olpe 153 Eol (5550
Die (Ll T USD) anf AS Ll ik
S e Dl oS plen e 50 ol slantis
ORIl e s i 5 Gopd e o 4y
B 4 53 s ki Jslon lacns Olse I omae
oy 53 e Ol (O K Clsll (gols me
@l S st s oS Gl e )
A s e S oSS Ol Sl R 4 s
Olgpe (¥ IS2) il alyy &) 55 (Sols e
Sl e ) i aly e S wsles 55 5k
o ke Ol sl sme (Rl (6555 Dl s oS
(o ¥ JS2) s e ) oS iy 5 alse


www.SID.ir

WA Jlo ) opled )l ¢ ALE 5 S8 50T I3

Fa i 4. a
A N a 3 5 Bulsos <
,_L.’s» .d..:_‘__) . li"\"- | ."-:-‘,_,) )
ey Y 1
J ¥ —1‘| ¥ F
bt Y
R >
", w
R b 2 T
:3 b :3 Yo a
r “ .,
N c ]
R . AY.
} 3 e DOp i d el >
37 A\
o [ we, A I
L i 5 I

i Ae

1 ]
f 5 b
_Hiﬂ ) 4 s
. ¥ I
2T 7. 1
a ]
w',t\_ Y a b
o = Yo
—3’ + mM NaCl Y+ mM NacCl » mM Nacl ¥+ » mM Nacl

1F -
o wlea

L | D s < a

S Ol (o s &3 oly S (el 0150 (Diguaibes O gen (L oo DS 5 1 (5598 Sled AUl S
LR PR | ey

g a c
¥ .A.L- a
. . b T,
3 4 F 3
LA A 1
Y f. - a-
h a L
L - T E h
b - Ao
AN . . T
A\ '

* mM Nacl Y-+ mM NaCl « mMNadl Y+ mMNadl « mM Nadl T+ mMA NaCl
B Ol (g s 0o (@ Jsbome a3 Ol (A o lmn s 525 55U (6558 Hless S0 amlin Y S5
RIPIRY s sme S| Ji,-&-' L Q_i.?l: Q)Aﬂ L 740 C]a..ﬂ 03 S e B> L J:K.LA das e Ol 1y s bl gla iwi\.:» e osls

v = = .=
=

Pty oS 53 e g eS8 e
B T JCIN = e

m@ﬂ,r,s‘,ad;m_\ﬁr,s“_,__‘

ool s Wl Sl Jaoe e 5 IS 5 i S olsSs 5L 6ol sbig $os Cov OlS
;Rahman et al., ) s5i 0 Jool= a3 5 S Lol (ol Josly Cle cpl 0 5 Sz |y ol
sl 3l5 .(Munns and Tester, 2008, 1995 G o 3580 36 olS &S g sba Ll e ials
Sels O 3 sbs il 5 oS Jshe 035 LSS0 Looss el 4 oblS Gl 65 ol bl ol

ogﬂfw&\fbjwwéﬂ\j]m 6@;})&;).).7&{)]&)\@9\6.&»[4@6}4“#\&;%


www.SID.ir

Puccinellia distans (jacq.) o\S o) 55 WS 5 5 b sansl Oljae iy 5 558 oy

F8
Y Oy i 9
W]\
S .,
‘} a
_} r
v L b
a3 a
W]\
a4 M
2 b
5 N
3
4 v.°

L]

* mM Nacl ¥+« mM Nacl

3

) \é O s o5 = a

3

s:j; \F ., I

o 1

2y, b

L,

\q\

.

by F

b

"] At a a

N I
* mM Nacl Y+« mM Nacl

oS3 Olgn (o S dial sl O s (I oot g (W2, 56 (g Hlewd 5 aw o ¥ 03
AL Sl e OVl KusG b SSls 0651 L 740 e 53 Spie S oSle (asge Ol |y sl gl 0, Sle b ool

X O 4se o o
V{é’; ] e i a a
% £
Doy b
S
ta,
LU |
__i.
\‘2 \
* mM Nacl T+ mM NaCl

(S Sl 8 50 18 ) oo Ol

As
|

O lps o -
A .“-3'1; :
F'
r' h
T -]
Yo
* mM NacCl Y+ mM NacCl

Do Blies (0 & Olsmn (I 00005 SLS 5 5 55 9% slos U amalin -F IS
.Ji)l_k.i)bﬁnd‘)f\;&ljfﬂ.&iL.;SH:()}A)‘TL!'/.‘\OCE.N)AJﬁQFQﬁQgMAJQLLb:)L\JbM;&} iwf.il.:nl.auh

Ol al53 .(Muscolo et al., 2003; Das, 2002
Jlaml & das e 0Ly 55 bl b Jsle 23
Puccinellia ;5 s, ewss abaaly A3 550
« 3L (Myrene et al., 2009) | wlis distans
Sy st ORI L s Ol SR 0T ams
Llg o 520l godae Gla 8 A5 kil s s s
3 G54 O (S O (SEpel S Ol w
3 JeSsodes ISl o VL (25 Tl 5 s 5 05 %0
Harinasut ef ) w5l LaSeldil 5 b 5l sdes bl
o Bl s s I peaes (all, 2000
S o 5 L;Laﬁ}ﬂ Glwdld cle 4 el S

> (Ashraf and McNeilly, 2004) 1S o atl
oS > (o3 Tt Ugloee A Ulpe S5 e
Jole lans sl b3l Puccinellia distans
Syl SRS Jomd 3 e la S8 4 15
oo Gk s Ll 252 LS s
Slid ol (55 Mg e e 0o Al
s e ot s KM S5 i e
LS o S5 Sl (hjgesn 4 aacdle) oS
.(Nayer and Reza, 2008 ;Roland et al., 2006)
Sk e b ()58 Cow a3 Dl Sl
Parida and ;Tattini et al., 1996) cl e 515


www.SID.ir

(Qasim et al., 2003 Munns, 1993) Llawils IS
A3 S elS ady; s S Olsme 58l 4 s (g5 9
Sl sl 5 S o i plinST ol 1 sk b L6
.(Burguieres et al., 2000) L i o Jsho slis gll
5 o@le o Je R e o RIS
oS 5 Jshe 05 S Puccinellia distans oS o
djjw‘ 63}5}3)};0 9 Jg_,:, S 40.\}.3 ﬂ.;jl“ e)‘ﬁ} L;&Lw\
S skt S s S S e L
LQLJ.& 03 9 03 g e v.(.:;&ajjm )\ chE.a &w
JESETIPCRICHN PP ELeY S ap eSSl ssd
s sy slee Sl IS s Lol 31 &
(Kimura et al., 1999; Mueller and Brown, 1980)
e 5 b Jolss oy © LIS s Pl sz
QL‘:})J B )L:JJJJJJ )_}L“j:‘“‘“)_}“:’jmjﬁ‘:
05 Ol Sl s a4 ol (K &8 A sl albolg
Wu et al., 2000; ) Wil osase Sl sl
oS 5 s ol il s 5l (Bhandari et al., 2006
e Sise s 28K il Puccinellia distans
Ll b olss Jbabel i S s
ol odd LSS S b 5 ks sS < obesS
Gops oo &I lsl.(Goujon et al., 2003)
5)}. O350yl oS o e ﬁe.:.aiY\Ab-\
Puccinellia distans oS A, ialS 5 b Oas
Sl b Yt oS Bl e Sl ol
Ll ol ol Bl esbe ol Sl iy Olsis w b Ji3
Soxd Do S S alpn o o S RIS
o olS (Hashemi et al., 2010) s,ls cdilks
Gk 3T B s Sl S sk lp asd S
Garcia ef ) das o il 5l 1y &) st go ( Jsbo o550

(al., 1997

WA Jlo ) oples )t ( AE 5 S8 5T s A

5 SLUS w4 O Jas 5 OpeltenS] 1S (s
WL Loty e 53 Gdsn O elitd RS
Olsas Soss Gatss ol > .(Maggio et al., 2002)
Bl i ol 5 s alyy JS aneli
Gosd A5 o OWLS 3 by (Il s gme b
S 8 e asll eadame O3 bl oSS
5 Loty ekl el ladeud WOT o 55l
Ghls SlS 5 (Seilil Olgee 5 ¢ kil o Lol L
b el Dsline alS ke ladi S s 05,
o ;b sk @Al Sye iyl Chails (el
oV ke St e Il pH L 035 20
Gl den Jlesldlex 51 058131 GaJICsl,
Cealond slgin gopd 5 kil d s LS Sl
oo b Ygans 03555 Gl LS5 0k wsll
O see ol 531 .(Mansour, 2000) 3513 S (5553
AL LS 5l (ol 53 Gosd S s LS
Jsloes la 59 0 2ol Jle (gl ol ol odalie
b g Goph Sl pa (3 ar S S 5 6l
oLl s 1,8 (v++0) Ehsanpour s Amini
el g R S (P2 ) sl lagnSsn SRl
oy w4 shtle GbSs s Loy b sl il
skins il Slacaty, ol e 5 S Lol
ool sl e ipls cdts Jeka ol ol
pslis gbaan,ls 5> (Yo ¥) Harris 5 Ashraf Sl
Sors g 3 Vb Ol g 5 050l Ol Sl o
OF ool slaaly 55 &5 sl 0l odalive Jylos
oS s of Gl il Yl ul by syl s s
b5 slp olS S & e Puccinellia distans
Slad 5wl et sy Bl L syed
S U 5l byl 1 Ul s S e
2l 2l OlLS Ak e 55 53 B O

Gy Gosh Cow VLS Al JalS gadae Oliiss


www.SID.ir

Puccinellia distans (jacq.) o\S o) 55 WS 5 5 b sansl Oljae iy 5 558 oy

Academic Publishers. Printed in the
Netherlands 1: 35-44.

Amini, F. and Ehsanpour, A. (2005) Soluble
protein, carbohydrates and Na'/K*
changes in two tomato (Lycopersicum
esculentum Mill.) cultivars in vitro salt

stress. American Journal of Biochemistry
and Biotechnology 1: 212-216.

Ashraf, M. and McNeilly, T. (2004) Salinity
tolerance in Brassica oilseeds. Critical
Reviews in Plant Sciences 23:157-174.

Ashraf, M. and Harris, D. J. C. (2004)
Potentioal biochemical indicators of
salinity tolerance in plants. Plant Science
166: 3-160.

Azaizeh, H., Gunse, B. and Steudle, R. (1992)
Effect of NaCl and CaCl2 on water
transport across root cells of maize (zea
mays L.) seedlings. Plant Physiology 99:
886-894.

Bates, L. S., Waldern, R. P. and Teare, 1. D.
(1973) Rapid determination of free proline for
water stress studies. Plant Soil 39: 205- 207.

Bhandari, S., Fujino, T., Thammanagowda, S.,
Zhang, D., Xu, F. and Joshi, CP. (2006)
Xylem-specific and  tension < stress-
responsive coexpression of KORRIGAN
endoglucanase and three secondary wall-
associated cellulose synthase genes in
aspen trees. Planta 224:828—-837.

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

Brayant, J. P., Chapin, F. S. and Klein, D .R.
(1983) Carbon nutrient balance of boreal
plants in relation to vertebrate herbivory.
Oikos 40: 357-368.

Burguieres, EP., McCXue, Y., Kwon, 1. and
Shelty, K. (2006) Effect of vitamin ¢ and
folic acid on seed vigour response and
phenoliclinked antioxidant activity.
Bioresour Technol 95:1393-1404.

Delphin, S., Alvino, A., Zacchini, M. and
Loreto, F. (1998) Consequences of salt
stress on conductance to CO, diffusion,
Rubisco characteristics and anatomy of

15 S e

Loy RS e (555 oS 31 OLES aalllas ol gl
) Sl s «S s S Puccinellia distans oS
Olpe JalS (f om0 Ol e ) Aoy JalS
Aor Sk gl sl ey sl el el
5 beal o olad Jlasl el L s O hals
Lol o)lps bl Cpld als L oS3 il
Sles 1 elS ;5 badile 0us Sy ol S
AL 03 ged M

:c\:.a

O ply oKils e s (VWA § ( SSls isy
OLes

55 O5SSkh wls 3 OYAR) U eslydas NP
ds Puccinellia distans o\S ;5 & Jos
DYV b mbe 5 535l psls

Puccinellia 54 5S| ooyx (\YVY) E s
il Jlos oL 5 558 o8y s, s distans
oske Ml i)l wldylS asl 0Ll 08 S
Dl O S O S b e 5 (55518

O3k sl 5L Ol ) b sy (WWOF) LGBslos e
Ol g o8l wlylast {Jyl o (bl S

Sl OTA) O (oled 5 cShame e
OLLS op  @olie s Sidasd
Olghol Olghol o oK2ils oo Las]

Alshammary, S. F., Qian, Y. L. and Wallner,

S. J. (2004) Growth response of four

turfgrass species to salinity. Agricultural
Water Managemet 66: 97- 111.

Akhani, H. and Ghorbanli, M. (1993) A
contribution to the halophytic vegetable
and flora of Iran. In: H. Leith and A. A.
Almasson (eds) towards the Rational use
of High salinity tolerant. Kluwer


www.SID.ir

Australian  Journal of Experimental
Agricalture 42: 631- 636.

Kimura, S., Laosinchai, W., Itoh, T., Cui, X.,
Linder, CR. and Brown, RM. Jr. (1999)
Immunogold labeling of rosette terminal
cellulose-synthesizing complexes in the
vascular plant Vigna angularis. Plant Cell
11: 2075-2086.

Kokubo, A., Kuraishi, S. and Sakurai, N.
(1989) Culm strength of barley. Plant
Physiology 91:876-882.

Kumar, S.G., Reddy, A.M. and Sudhakar, C.
(2003) NaCl effects on proline metabolism
in two high yielding genotypes of
mulberry (Morus alba L) with contrasting
salt tolerance. Science Direct 162: 1245-
1251.

Langlosi, E., Bonis, A. and Bouzille, J.B.
(2003) Sediment and plant dynamics in
saltmarshes pioneer xone: Puccinellia as a
key species. Estuarine, Coastal and Shelf
Science 56: 239-249.

Lavid, N., Schwrtz, A., Yarden, O. and Tel-Or,
E. (2001) The involvement of polyphenols
and peroxidase activities in heavy-metal
accumulation by epidermal glands of
waterlily (Nymphaeaceae). Planta. 212:
323-331.

Maggio, A., Miyazaki, S., Verones, P., Fujita,
T., Ibeas, J. I., Damsz, B., Narasimhan, M.
L., Hasegawa, P. M.,~Joly, R. J. and
Bressan, R.A. (2002) Does proline
accumulation play an active role in stress
induced growth reduction? The Plant
Journal 31::699- 712.

Mansour, M.M.F. (2000) Nitrogen containing
compounds and adaptation of plants to
salinity stress. Plant Biology 43: 491-500.

McCready, R., guggolz, M. J., Silviera, V. and
Owens, HS. (1950) Determination of
starch. and amylase in vegetables.
Analytical Chemistry 22: 1156- 1158.

Mueller, SC. and Brown, RM. Jr. (1980)
Evidence for an intramembrane component
associated with a cellulose microfibril-
synthesizing complex in higher plants. The
Journal of Cell Biology 84: 315-326.

Munns, R. (1993) Physiological processes
limiting plant growth in saline soil some

WA Jlo ) oples ) e ( AE 5 S, 5T 5 Y

spinach leaves. Annual Review of Plant
Physiology 25: 395-420.

Fukoda, T., Ito, H. and Yoshida, T. (2003)
Antioxidative polyphenols from Walnuts
(Juglans regia L.). Phytochemistry 63:
795- 801.

Garcia, A.B., Engler, J.A,, Iyer, S., Gerats, T.,
Van Montagu, M. and Caplan, A.B. (1997)
Effects of osmoprotectants upon NaCl
stress in rice. Plant Physiol 115: 159-169.

Goujon, T., Sibout, R., Eudes, A., MacKay, J.
and Joulanin, L. (2003) Genes involved in
the biosynthesis® of lignin precursors in
Arabidopsis thaliana. Plant Physiology and
Biochemistry 41:677-687.

Harinasut, P., Srisunak, S., Pitukchaisopol, S.
and Charoensataporn, R. (2000)
Mechanisms of /adaptation to increasing
salinity of imulberry: Proline content and
ascorbate peroxidase activity in leaves of
multiple shoots. Science Asia 26: 207-11.

Hasegawa, P. M., Bressan, R.A., Zhu, J.K. and
Bohnert, H.J. (2000) Plant cellular and
molecular responses to high salinity.
Annual Review of Plant Physiology and
Plant Molecular Biology 51: 436-499.

Hashemi, A., Abdolzadeh, A. and
Sadeghipour, H. R. (2010) Benefical
effects of silicon nutrition in alleviation
salinity stress in hydroponically grown
canola, Brassica napus L., and plants. Soil
Science and Plant Nutrition 56: 244-253.

Hubbard, C. E. (1954) Grasses: a guide to their
structure identification  uses, and
distribution in the British Isles.
Harmondsworth: Penguin Books.

Iraki, N. M., Bressan, R. A., Hasegawa, P. M.
and Carpita, N. C. (1989) Alteration of the
Physical and Chemical Structure of the
Primary Cell Wall of Growth-Limited
Plant Cells Adapted to Osmotic Stress.
Plant Physiol 91: 39-47.

Iyengar, E.R.R. and Reddy, M. P. (1996)
Photosynthesis in highly salttolerant
plants., Handbook of photosynthesis.
Marshal Dekar, Baten Rose USA, §97-909.

Kaya, C. B. E. AK., Higgs, D. and Murillo-
Amador, B. (2002) Influence of foliar
applied calcium nitrate on strawberry
plants grown under salt stress conditions.


www.SID.ir

A Puccinellia distans (jacq.) o\S o) 55 WS 5 5 b sansl Oljae iy 5 558 oy

Roland, F., Baena-Gonzalez, E. and Sheen, J.
(2006) Sugar sensing and signaling in
plants: conserved and novel mechanisms.
Annual Review of Plant Biology 57: 675-
7009.

Romero, J.M. and Maranon, T. (1996)
Allocation of biomass and mineral elements
in Melilotus segetalis (Annual Sweetclover):
effects of NaCl salinity and plant age. New
Phytologist 132: 565-573

Sairam, R.K. and Tyagi, A. (2004) Physiology
and molecular biology of salinity stress
tolerance in plants. Current Science 86:
407-421.

Tattini, M., Gucci, R., Romni, A., Baldi, A.
and Everard, D. (1996) Changes in non
structureal carbohydrates in olive (Olea
europaea) leaves during root zone salinity
stress. Physiologia Plantarum 98: 117-124.

Tester, M. and Devenport, R. (2003)
Na'tolerance Na'transport in higher plants.
Annals of Botany 503 — 527.

Tsvelev, N. N. (1984) Grasses of the soviet
union (Par2). Taylor & Francis, Inc.

Updegraff, DM. (1969) Semimicro determination:of
cellulose in biological materials. Analytical
Biochemistry 32: 420-424

Wu, L., Joshi, C. P. and Chiang, VL: (2000) A
xylem-specific cellulose synthase  gene
from aspen (Populus tremuloides) is
responsive to mechanical stress. The Plant
Journal 22: 495-502.

Yemm, E. and Cocking, E.  (1995) The
determination of amino acids with
ninhydrin. Analyst 80: 209-213.

Zhifang, G. and - Loescher, W. H. (2003)
Expression ‘of a celery mannose 6-
phosphate teductase in  Arabidopsis
thaliana enhances salt tolerance and
induces biosynthesis of both mannitol and
a glucosyl-mannitol dimmer. Plant Cell
and Environment 26, 275-283.

Zimmer, M. (1999) Combined methods for the
determination of lignin and cellulose in
leaf litter. Sciences of Soils 4: 20- 32.

dogmas and hypothesis. Plant Cell and
Environment 16: 15-24.

Munns, R. and Tester, M. (2008) Mechanism of
salinity tolerance. Annual Review of Plant
Biotechnology 59: 651-681.

Muscolo, A., Panuccio, M. R. and Sidari, M.
(2003) Effects of salinity on growth,
carbogydrate metabolism and nutritive
properties of kikuyu grass (pennisetum
clandestinum Hochst). Plant Science 164:
1103.

Myrene, R., Souza, D: and Varadahally, R.D.
(2009) Biochemical responses of Hyacinth
bean (Lablab purpureus) to salinity stress.
Acta Physiologia Plantarum 32:341-353.

Nayer, M: and Reza, H. (2008) Drought
induced ~accumulation of soluble sugars
and proline in two maize varieties. World
Applied Science Journal 3:448-453.

Parida, A. B. and Das, P. (2002) NaCl stress
causes. changes in  photosynthetic
pigments, proteins and other metabolic
components in the leaves of a true
mangrove, Bruguiera parviflora, in
hydroponic cultures. Plant Biology 45: 28-36.

Parida, A.K. and Das, A.B. (2005) Salt
tolerance and salinity effects on plants.
Ecotoxicology and Enviromental Safety
60:324-349.

Qasim, M., Ashraf, M., Ashraf, M.Y,,
Rehman, S.U. and Rha, E.S. (2003) Salt-
induced changes in two canola cultivars
differing in salt tolerance. Biologia
Plantarum 46(4): 629-632.

Radin, J. W. and Ackerson, R. C. (1982) Water
relations of cotton plants under nitrogen
deficiency .II. Stomatal conductance,
photosynthesis and abscisic acid

Rahman, M. H., Krishnaraj, S. and T. A.
(1995) Selection for salt tolerance in vitro
using microspore-derived embryo of
Brassica napus Cv. topas, and the
characterization of putative tolerant plants.

In vitro cellular and Developmental
Biology 31: 110-121.


www.SID.ir

Journal of Plant Process and Function, Vol. 1, No. 1, Year 2012 \Y
Received: 11 March 2011
Accepted: 18 July 2012

Effects of salinity on growth, osmolite contents and cell wall components of
Puccinellia distans (jacq.) parl.

Zahra Soleimannejad, Ahmad Abdolzadeh* and Hamid Reza Sadeghipour1

"Department of Biology, Faculty of Science, Golestan University, Gorgan, Iran
*Corresponding Author: ah_ab99@yahoo.com

Abstract:

Salinity is one of the most important limiting factors in growth and production of plants. Puccinellia
distans is a perennial, salt tolerant forage. The object of this study was evaluation of the salinity
effects of NaCl on growth, osmolite contents and cell wall components of Puccinellia distans. The
plants were grown in greenhouse in hydroponic culture with Hoagland nutrient solution. Salt
treatments included two levels of 0 and 200 mM sodium chloride. Plants were harvested before
achieving to the reproductive stage. The results showed that salinity reduced growth parameters such
as fresh and dry weight of shoots, dry weight of roots, relative water content and leaf number. Salinity
induced significant increase in concentration of Na" and drastic decrease in potassium concentration in
shoots and roots. Also electrolyte leakage increased due to salinity in shoots. Salinity imposed
significant increase in soluble sugars and phenols in the roots, but did not impose significant effect in
shoots. Also, the total amount of amino acids, proline and cellulose increased due to salinity in both
roots and shoots as well. Besides, lignin and soluble proteins increased in shoots under salinity. These
results indicated that probably water deficit led to accumulation of osmolites for osmotic adjustment;
however, it was not sufficient for maintaining relative water content. Consequently, water deficit
accompanied with ions toxicity resulted in retardation of plant growth.
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