f)‘ﬁ‘ duy K] c'f Ou.:ﬁ:d wih}}é—wlﬁ iallad
O IVYAAT Gomio o) 6l A W

Seshania aculeata 45 ;8 (5 gd 4 Cwglio ow) g

Loy ambe 5 0L ge Obg o Bslo Loy dam ¢ esl3de del ey S Coen
OvaJS" g aL{:.J‘: ‘rj\& oSSl gwul.\.::\;.,u) ejj.f «k;&l.'s 65}5};,:5 J.ir)‘ WL,.Z)S -\
ah_ab99@yah00.com:G 5 31 oy 0leadS ol&iils b3 05,5 GLisls «Jptms odin 5 =Y
OleadS oBils wlidn ;03,8 Lokl ¥

OlndS oKl ‘r}lﬁ Ay ( ALS (65 5 5 (61 S (g ammiils -t
oS ol N CMJLQ)))LJSQLL};JJSJA «)LAJL:.»:‘—O

A VYO iy s ANARYA R RC IR

oS
Olpl ez 31 Ls bl 51 (ol 5o ek Glainn, 5 (5558 SV pame a8 Lalge op g 51 (SO o5
Sl Sl Sl il 0 85 ol (5555 & pislie e 5 STy 5 sledsle LS SV o 51 BV ST Wil o
St 5 L0 K2l 5 4SS b olS cpl (opd 4 Suslie sk SUsol sk 4 Jrasn cnl i enn G Hsacd
St A andlS LS s Jslows L GblS 55 o S Laes 55 Ll S skite i il ol plsil o 25
DS 35 ooy IS Y pn e 100 5 V0 als (5558 o aw oli JRlT slasleg 5 isbat SLlS LT £ b
5 OLS Ll isu 5wy, SO 5 5 055 osd oS 8ls 0L Lelesl (pl sl ad Sosls r as e ole 3 5l e
53 ORIl ) 5 Bl Gl LS s IS 5 e sla0g SMs (6558 LRIl L e sbay s S | s O Ol
Ol alsp (o 5 ady; 55 mdes & el S 5 eslty O3 JMe &Sl o sDlos 0y 5 Sair i) @ Cand S
DIBl o ($o58 pen 3l R OLS S 55 ke slad3 5 anel sladend Olge 5 S8l (6558 o
Sl odleay .3l ShalS S il iLL Culbihs S Jl s i S S cslis 5 Sl el culis
Ll Yzl o8 s3bon ST s ol A o ) OWLS 4y 53 5T Syl & Gy Sl 20l (555
bl b odd s S glaatl g st 5 Yozl 15 a3 5 il sladul 5 W B5S15 55 1, S 5 e slao s
o Sl Al o dlews 3 pd e plowil 6551 JB L olS DT il 5 (el i Go b ol 15 03500 ardlil Sl

S s A LY ST Ll (50 15 dS (slao3ly
oS dls s Olgr o3 o IS 5l e Ll doddo

Sl Ylaal 5,03 (65,5LES 5 o 5 sl il S o )séﬂ_;g‘uc,;gwwug%wm [,

L@JTJ_@deLg))_lam.eMJk}):);iﬁglﬁ)lé Lo larws JS 5 dass Vs sl a5 5505 555 Ol



\\ax

o5 3ty b sladul 3 53 0 gy sLadl Sl sl
5 ety i SalS ol bl el slayl 3
Lol g5 e css lalS s KNE" s
(Na") 552 S o oo Yazml 2 ls Jises 1 s,L0L
O SV CBls ams 5o Loy e 28 OLLS s
so—= (Tester & Devenport, 2003) «—ul ol
338 0 55 oS (a5 (s Sl e (e
ol b s i oS s 131 4 g sbay
S OLalS 3 ples sladyy) slins 53 iS¢ o
O g Lol s bl el (518 6 5d
3 Gosb 4 ol sle am ol (S 5 035 O gline
Poljakoff-) u_il (5,53 31 J—ol> o sllaslls —Ne
Baum et <dongstreth & Nobel, 1979 Mayber, 1975
.(Karimi et al., 2009 «al., 2000
o35 3l laiens el oL L Sesbania aculeata oS
33 058U aS ol i 31 g Cr 0lalS o5 5 Y0
3 AL (gl g olS al o sile antlisl b 48
b 5 a8l b glasS s g e Al
L) 0555 Sl CghB O ) 5 AS 0 A3, ey
Gl 055 Sy s Ol ate gl 3550l
Hossain ) el S (555 ol 5l o 35 5 Lapls
LS ol aS duy o li a5 8 b 5l (et al., 2002
Ashraf & Al ails 55 10 ()53 4 cwslie
Loy s BYeST Gl — (5,53 il Bashir (2003)
Ol S b5l 1 s tindls Slgbl 5 65 S e 2
2 lasiey Culdas 5 By Ol COp 2l Ol
oS Ll 3 2alS cul Ao s 5 b o a8 658 53
039 pslde (Vs aS a5 5158 el ol Ly

1- Dhaincha

\bLa..ﬁg\AJJ::Mj_‘blfLﬁ;éf&&:&:ﬁhM

Tester & ) s 5,58 Wb Cou (gl re O ot
sl 0 93 1> (55 55 sla il (Devenport, 2003
Lol Ol 0315 oo 5 58 Juld o sl slo
TR INE S E SR I S WPV I IPRCIN
Llis |as 53 sl (ROS) 5T sladlsly sl
e 3 o o e Clab 5 L 5T s talS
23 S+ (g5 (Munns, et al., 2002) . L;,L_w
AS ASS o e i | Sk O el ey s Lo
Tester & ) 353 0 olS Lv g Of Ll 2als sl
1y olS 55,05 Sdesls S 5 S (Devenport, 2003
Odd S5 5 et s s Vb 55 5 551 Jlisw,
a3 ol oS3l Jols 035 a5k
e Gl gl oS Kes b Sl (g5 45
a0 Sl 0 SUelS (S » 00l 30 5 O
2 A5 5 s slas (SAL el 235 e
SIS 5 Syl O35 03,5 o 45 S
Gl S als cpl O 20ls dlis 4 ) lis ol (b b
R T T RS PRI T
LS 3G Do Sl 3 gl 3 g e
o2l 2l (Tester & Devenport, 2003) 5 55 o 5L
s 3 T s il (555 5L0LS sla 151 5
53 S 5 e slal s Bl 3 VL a5
O dslanel 31 (ool ise il LS, eyl
e JalS e slalp (SR M 55 s
e Ll P 5l e 5555 a5 0 pols
el 5 ke O 92 P PR WS Cu call 3l AU
ISt ol L 55y ol LSS oS
Cnms 31 (9365 is (Blumwald et al., 2000) .S

ool b oy 5o s SUIS amd e 05 (S ple



w53 Gy ph 4 uslis g

N s /60 KHPO, N gn oo /0 Jallis 1S 48
53 dse s +/0 5 Ca(NO3), [,V 50 Lo 1/0 KNO3
4 di 5 solal 2m Bae oS ol Lol s MQSO,
A6 e Jgdoms dly 4 (S 0 53 4> 0 b OlaLS
33 b s ot Glasles OF 1 5 A ol (5550
S S0 A dlasl (g den VO o 2) (JIgte
A NalS o 53 ilesl 25 (5 sl (550
o (S5 pa a Jols (el (slajleg A8l
WM 3 VA0 Ly ol ) e A S N g ks Y00 5 V0
aSsban Al ol ST e b (e ey g
ool s Sl a0l ole 53 5l s LaanealS
ao Vel s e Sl Bl gl > 4o
B g P A TSI I J g W
Jolss 35 IV ialesl oyss b o a8 s b
(ol o dob (i 5 5 055 el sl (g Sl
(o Ol Sl (o O Aoy daenS 5 S sl
WS Sl i Sl e 05 S ey
o Sy 0 Lo 50 5 Gl s amdl (AL
Laplil ol sla i s Bl 5 alyy 3 sl &l gzl
Sl J5 = 055 gl 3 (o Sl do)s Ad )
el JS 5 035 IS Ko 03
ol o s St b pnly 5 SRS el gl
A ol g 31 S Bl a3 000 (glos 550,55 3 SlalS
Ao S e Jle 5 Sl S el s ol ruS
G o e g5l olSas b onliy 5 oiow (5 S 05100
L aud 6 ,Soslil . as o=l (Model Jenway PFP7)
53 pi gl Sl se 5 o s sl Sl Jlome S eslind
(Gupta etal., 1985) 15 5 plosl e 5l £V = 50 J5b

OS5 il 5l e S 010 ol gl 5l ey JS (5805100

\\23

Mahmood .ol il cpadS 5 s 0 e o151 aial
Cnslie Esl aS s op fage 5 b o JalS (o5
L{.‘j—‘j‘))d “:’—""‘OTJJ—":’J‘LSJJ‘J‘)"J‘)JAT.gw‘
aia; ) il i s KINRT o S5 sba
Al e a8 lsa s 3K e 5 el sl ads
Wil oLS 45 5 S 5,158 Jungklang et al., (2004)
S ol IS N ge L V0 ()58 0 Sgsba
oS 55 el 4085 5 (558 S anllles L (VYAY)
el 4 olS 3L (5o 58 45 W5 S 0158 BY ST Wil
Ol pts Lo ils ada 53 pl sl dias o 2l58l
5 sl 0l anlllas O 2SU (6508 S olS ol o S
.»Jfd|fc>u|)sgi,~|%oswm|j@p&>;

A s G sl Sl Sl Gl b Gy
BV 5T ol oS oy 25 Jol g 52 5 el Ol
cM&Wdﬁ‘fw\M@A}ﬁbW\aMu;-\jb
w‘)béqug}a&dw&ﬂj‘éﬁdjéuw|
535 &Ll olS

Ledg 9 dlgo
S ,» ;I Seshania aculeata (Willd.) Pers. .L_S ;i

5 A 4 Okl Ol aob e 5 (55558 Slids



\Vo

A eslial S 518 51 Jskees glan3 3kl 4 () 5
i zeal sladend (5,511 .(McCready et al., 1950)
elasil e slo OV g b 5 (5 e 585 Sl D50
o3liwl S 5l wiel gladadl 3 lilead 4 (gl A
(Yemm & Cocking, 1955) .

Slyle = Sheslial b Lajls sod gy 5 Laosls apuloms
Lo oSSl o 5 bl 4325 4l s plonil fS]
g s 0 Jlat ma 53 SOl Oe5l ol
5 S oLl SAS &olel sl

IS s o ol ST bl a s

Jelse adS (6555 () Jsd) 3505 Jls pme Jl A, Olio
Sl it g aie, S35 5 03 Jels olS 05
oA 3 (5o H ol Al (gl e sk 4 1y OalS
O35 PalS e 4S5 5 ba 0 m 5 QLS A2,
S N ke 100 5V0 (5558 3 SlalS s S
Jsd) 350 dopn £Y 5 do s V1 s dals Olals
g i 5 OLLS i T s (58 pmen (Y
plale ols falS uo s aw U g s> 53 (g)ls sme
s O 35 b8 4y el il Sile G eyl
OLalS ol i J bl onn a8 o (055 &S
Job s LIS ¥ 5n e 100 Jlad 5o S5 sbas
oalS o s TV sad > s dald 4 s ol A
s (6558 Olsae sl 53l 4ol o Meas (Y Jgd) il
Gols e Do w0 ) S s ez 5 olS 53 S
e LIS ¥ ge L tor Slag 5o (Y o) ol 2alS
OLalS s s S 53 baanS 5 olS 50 S las

3L Al As s £ ST S e dall

\bLa..ﬁg\AJJ::Mj_‘blfLﬁ;éf&&:&:ﬁhM

oo o8 2l olSan b el ol s Jlade T L
A5 ool s £ = ged b s (UV-160 Shimadzu)
.(Diatloff & Rengel, 2001)

Vet S olabs S ou s Sladlas 6l
DS 52 S 655 0 i 53 gl Sl sl b e e
@Wlw 5 aioy sla B gl o dd ol Jol S5,
Voospds 5l e Sl ) s> Js b a e Olakad
ks oy (S e Bl 05 Bl gl Ak (VL (g e Sl
23 Sl 5 o ladad A3 4B 5wty 6y
Ll 5 adyy oS gbafp Ll (656 Ll
e S s, Sl el Ly ey S 10 s
5O el 3l 5 eslizad b 5 A2 4 (HM 335 EJus)
e (Ruzin, 1999) 13 3 (55l K, (10) o Sls
G2 S 5 0dallin o gpedl g y Som 3 a2
IS s 5 Gl s el il Sl
s Wl & gy 5 e 5 S 0 S
o e Son 3l esliul L OLalS 6le 5 ady) )
3 S sl

5 ool Gladul IS oJ sl (sladd (6 Se3ll ol
Ao o e 53 55 Gl iS5 IS Ol e
Lyl pll 1SS e b s LIS Y s s Ve
G N J AS Sl s B OlalS wlie oS
&l LS 5l g e las i (s ,Se 311 Arnon (1965)
o L el ladal 5 J o (slads (6 S5l
b L OlalS o jlas s plenil Omokolo et al., (1996)
S d=ba S Bl gl s il Al YA JSGIL 5
laoslas 4 SO sloml gl s S eslinad o35 JS
by Ll a0 Oder g el dlsl oy 0l J bl Glas

A ekl e gAY s Jjb)sﬂ}:éjj&ﬂ\olfzﬂz



S 53 Ggd 4 glhe g g

S les cow Sesbania aculeate ol Ly Slive (Sl o Kilwe) uibiyly 4 o zW ) Jyaer

A\A

M ol edb ol s KEE 055 e KOs KEE 055 5 0% A S O3 F 05 x5 mbe
oSy S, <=l S S 5 » <l Ay ;5 =l as) ] ot
My ¢ v **q/¢ i TRVLY "y /oy **Y/04 x4 **0/4 ) VAR *Y 0¥/ **179/0 *HEAY0/F Y Sogs
YV/Y 0/Y Yo/ 8/ey A v/48 v/01 /Y VY/VO Y/t YW/ YV Uas-

Y4 i
YA RPRAY (—:Ja..d 03 035 s sae s ksl S Sy r,x (Sols e ple ns
G55 ks cou Sesbania aculeate ol A, Jol g Kl annslie —YJ g
b - e L S 05 . e 785 .
_ _ <! Ol B R K XY) KLY F 038 o F 058 ) S
47;5)3.5‘.&5 &Sﬁé‘.bd &‘}A B &‘}hufar.t _ B _ 4.5;,1_)
(Mo 3) (oo a4 gle (f;)JS _ (f;)e\.i.w (f;)JS (f;)sf»b‘h _ (Y 4
(e lw) (A (¢ A
Y/ g? Ve/vYR /072 q1/40? \AS o/ AN Vg8 WAAE Yy end YY/VVE .
AVAP YA/AAP /4P AA/+ 0P Y/VVE £/VVP A /aqP Te/vel Vel Yv/00P Vo
v/ovP ye/Aye Yo/ ¥P AQ/g¢P /42 \ALY Y/04¢ Vatt §o/v0P YosveP V4/09° 10+

Il e Dt ji,,& LSSl ;)fjb_‘/.ﬁo c}w 3 kil S i U KK slyls Bl o5 w“&ﬁ‘:‘



Wy Vaslad DA Al O a1 OLLy 5 @50 Sladow dalidaal

o545 slsles o Sesbania aculeate olS 3 bad g hilé (Sl p (xKlke) ibsly 428 b Y o

JJS . 2 Mb‘ ra_J.w _
(&ié-bj;c;ﬁf;‘;\-_.a) (‘S’:‘."BJ.J(‘JSJ"(‘JS&‘L?“) (&i&b};r;):r;‘,&a) (‘S"i""aji(‘;ﬁf;dl?‘)
&S/ﬁ Fr{w 4.:%) Afﬁ aslw 4.-:'J_J Afﬁ Fr{W 4.:%) hfﬁ aslw 4.:%)
**Yoo/v **YAA **oY/4 ns+/+YY nse/+ 1 ns+/++v **NY4/ . **oY/V ARYA **OYVE AN *F*Y QY Y Sos
Y/YV +/00 /T o/ v/e00 v/e00 Y/\Y &N o/VY YVAA ARVAR RYAR3 YV Uas
Y4 Js

*

P YA R IAY (—:]a.w 03 0551 Jls s sdasglis S K G * (Sls gmn ple ns

55 sbles 53U cou Sesbania aculeate ol Cilises slajisu s oy 5 b S il gl — £ Jpur

,\S . ML:_: v.l.l.» ‘5)}:*
(K5 )5 05 53 p S ) (K5 055 05 50 p S ko) (K 055 05 50 p S ) (K 055 05 55 p S ) Y go o)
S, Gl iy g Gl iy S, Gl iy g Gl i
b\/ev by/ae by/\VY +/\4a v/80a +/Yta V/oa $/¥a A/tYa Y/+c V/oYcC \/Yoc .
avy/yy ag/yo ao/«+/ */VAa +/i¥a +/Y4a V/\Yab Y/0Ab ¢/0Yb Y¢/\4b a/¢0b \o/YVb Yo
aV\/aA aL/ya ao/YVv +/VVa +/¢4a +/Y4a 1/60+b Y/07\b Y/\Ve Y+/44a \\/VYa \W/¥a Vo

LI s e el KusS b SOl 0ge3T L 740 o 53 Bl S mie G G ghls Bl oS e Sl



w53 Gy ph 4 uslis g

Glasles 5o a5 als OlalS s e Bl 5wl
(& o) o p i G50

S p sl i) e @ aly S (6555
OLalS 5 aS (g, bas wls 2als (ols ms Ssb w
o Sl oS Glapl il s 5 (9550 Sl oS
o AS A Sl e 35 Jo Sl RS
Sl el S Cu iy g o 0L el s
(0 Jsa)

Sy S poleal CS S Y 5 Y O lds
L BYST Bl oS iy 5 8l oS sl
ol s me Julsbl Cel (g 00 e o 0L
22 L ol Culies aS g sbay i (glos S ol
=l s 3l S s Ve e V00 Cos a8
Colbies S (U dsdr ) JKS) 550 dals OlalS
B RS~ RUE Oals S, 5 il sl
S Flos e diol Culs Al Sl aS g e
B il 2L Culbe s rals ) 5 Seis
Gold re Sl (58 S Szl nl 2l
bl 5 S el it S kil
el eaalie YVse o ha V00 (5555 L3 (gles
Cosd oo atyy sl Wlsul 4 gy o
Wlgal an Cov gy Cod G5 Lol (2Bl ialS
G (VU dsds) Sl ol gme Sl Bl 5]
Ll oS S 1 IS Slie 53 ()13 pre ks
Jsbome a3 5 el sladenl Ol e Lol 03,55 sl

\VA

ot S cba SISAT bl 4 s

3515l e i 5 S el bl
23 b O (SIS Rl el )58 (Y Jsir)
e A5G pban A DalS S s Sl caty
Olims s V0 Ao V00 (6558 )3 s O e
S 53 SEF Uis p S 2 oS e T a5l
23 e O Rl b (8 i) Al edalls
Bl 5 ado) & Sl Gosd Lled Cou OALS S
S p 5wty 53 by O Sl sy 5 St ]
o Jles 3L OLLS 55 LT Bla 4 s OLS
Sons alS o st 4SS sbay s i
s olalS S s sl oy 33 ey O oS15
Bl a4y Cond ada) 53 Gosd Lo euly O ol
2 a8 sba (f Jsdz) sy Sad OIS S
WSl 4 Cd i LIS Ve Lo Vor Sl
A3 VA S 55 5 o WY a3 penln O
) PR Olpe iy G 5 iy 2l DL falS
A 05 oS (8 dsdr) A edalin aly) 5 Sl
Soxi I AL 5 a5 5l dals QLS sleplil s
A O SRl (el O dle) S 0L il
B Bl 5 i) 5l iie S s ot oS
oS oY e e V00 5650 slad 3 4S5, sk
RSV s S Bl 5 i, 53 IS O
Gosb s sl ol o VA S s Js cal il sl
LS S s sl Wiy b @S| 53 ols e S
o S a8 3 i oS5 Ll Wil



V4 \EJLQ..Z‘\AJJ:.-MJ;_‘OQQ;@,AQ&:E:JZAM

Seshania aculeate olS )3 AS 4 jiwd 5w 4 ponwlly S 585l i ~0J 5utx
$a5 SWsles 3T Cos

AS 4 b Sl b & el o Soss
S 5 Sl ) S Sl ) (Y g )
A% o/YYR YAk /042 y /v 08 /478 .
/eVP YARN N VALY Yals YidH vo
% ARk VP ARK /80" AP Voo
I I e Dt S L STl 05031 L 740 a3 Bl S ke G S sl JBla S (sla Sl
Sesbania aculeate oLS w5 Jolge & 5 5ule auylie —1J 5>
Soss sl S oo
el Calies Sl Spcubed 4y o & o gy o S gl
(o) S35 el (a3 5) sl Bl Ay sl & gl
(a3 (a9 ,5) Gl
GYse ) 5555
va/ @ ARLYAR AARVARY YA /oA .
OA/NYP YVa/aaP ¥ /¥ol ‘/ov? vo
oV Yre/\ e Y /AYE VYoR P Vo
L1l e Ml S b S5 05T L 780 e 53 il S e G G sl BBl S ol Sl
S 95 il adel (s S0l (b5 S O3e 55 ey 5 555 1Y Jpr
Seshania aculeate oLS
05 2SS IS S s JS dos glans JS wsl (slaaen!
- ~ _ _ (Y sa ) 6595
(5 058 (FOises refk) (FOiseS refaSe)
VA PA/AL Py /vy .
&y /vy A0/ ay1/41 Voo

Il e Ml SuSS b STl a1 L 740 e 53 b S e B G lls BBl oS ol Sl



S 53 g 4 glhe g g

wals — ) 6,98 slayles ,5b cou Sesbania aculeate ol S, it w5 Ol ek —) K
(Gag S Vv = st IS ¥ g0 s 100 -0 e IS Y e e VO -

VA



\AY V5led A Ao 01l Obly 5 5 0 i dalda

als —dl) 6,08 sla,les 5U cou Seshania aculeate ol Blu idu ow 5 Ol i Y K3
(g S Vor = st IS Y50 s V0~ e S Y 50 s VO -



A 5> Sosh 4 Caglis g p VAY

[t -

Wl - g9 sl les ,;E >u Seshania aculeate sLS ady; Sidu o i Ol s Y KS
(ng S Vo = s tpadas i 1S ¥ gn e 101 0 ks IS Y e e VO -



\AY

Olgeas Llg o 5 20l o5 4 Cuslie L (S5
LS s st 4 Caslis 5l o esls
DS Sl s e il ARl el
ol il Coaw arld Olgea Cajip il
ol e e oS Lkites O Siassy 123 05 o0
Sydip pemly 4 el lan BTl 5y bl
Brownlee, Bohera & Doerffling, 1993)
5 a8 mpdke 4 el o (Shabala, 2003:2002
A il bl IS Ul 4 wds L S
Dl BLL e el s S Sl
S ol Ol ol s S (Marschner, 1995)
S i oS als Gl iz 55 IS 5 i O s
Mahmood (1998) « =l L LTIy
DL edaze slei)l S sl cilhe 5,50 ey
Bl b S sk 53 IS 5 ek o J S 6 A0
OS5 gupd 4 aslie b ks o pge (S50 50
53 s (Maser et al., 2002) 55, oo sleiy Gy o
oy 03 S 5 e O SIS oot
Wl oS s o 0 w0 ol plpe i Sl
3 el S 25 OlS Sl ol NS
sl S Sl S alyy g e glaoy chle
3 e e a0 Rl e B4 L e
oS iy Sl s G g U5l 0o, a5 NS
OLLS & 4 a5 b i 0 3L (5558 o Ll
SLos il Sen (5558 o5 O e g BB A
lednl S Ll il old gdo i BSTy o e
Joo plis SlapS s 5 25 s el 5l oS (odate
goA o2 oS sl adlgy NaTHT e 5y i

o oo 55STs 55 O o i 5 Jge st I NAT

\bLa..ﬁg\AJJ::Mj_‘blfLﬁ;éf&&:&:ﬁhM

Le QLS k) Rk Al el e 5058

o b (SaS s 5 05 pRaE e el ol &S
LG LS slaanS 5 S, slaw 5 il ks« olss
Sosd Cov by Jals pl BYs 5 5s) Gl sdalis
5 b SbOs Rl Eel g5 (055 e Eom
ety Slis (5558 (b 5l Ad Bl olS 5 IS
ST EE ol sl RalS 1) olS Cilie la i
Sosd Ol Jol Ay RalS Sl el o oS 35l
Wos 03155 pde 5 IS 5 s a0 g Cas a2 5o
»> Mahmood (1998) &5 =l L =l pl ol
5> Khan et al, (2000) {Llgaes, LWleo
ek L) > Shereen & Ansari (2001). .S ;1
oy chle 8 Sl opl ol syl cilas (L5l
JB slads sldie (Ll o il oS s IS R
Byhp oS oS 3 s 5 aly O oRsu e
Rl e &S s e s Gl el O e
Sl a ar 5 b opd il gla STy s el O
AL s Sl O el Bl ey 5
s s spme 5s3S SLJUS il e alia
b g o dd JS2e Jles O g3 () SKE s Lad sl
A 5 e RIB s al Sl ssd e S olS 4
byl cdls el Sen e 53
Pl s | dsho glalie Jas 5 slrle S LSS
Maathuis & Sanders <Benlloch et al., 1994) .s
i &S] o\ew (Zhu, 2003:Essa, 2002 1996
SRS @ s e QLS 3 e 4 by
SIS 3k Ol Ssosba il Jals (S

4.b..sb QL@lﬁf PL r.:.kw 4 m.wbi LSYL’ w aS J.;\GJJS



w53 Gy ph 4 uslis g

Culies a5l d s A8 e SWS olS s of i
lab ials s 5o 5 Slas il SRl L S,
-3 58 Ll Laals el (Sae S 5 ps Jske
5okt e L S ddspe I 1 S S|
Colbis gals (s Oob gl ey 2alS | g
53 S5 bl Cules Rl il 200
S O35 e Jda Sl (el G50 et
B e o]
bug alie als oIS 5 6o Cou OlalS
Chavan & ..s i, Parida & Das (2005)
23 Fewss Olye oS XL S 5,18 Karadge (1986)
ol b SRl o bl il s Wk dil S Ll
Sals LY LST Ll olS o8 el KT =l
LS Vs e V00 (5o5d 53 Aoy £Y sl Al
Saxt m Jom G e WD)
L sle ool lp Ol Of 515 awdls Jaw s
ol 03 SOk lafl cnlple 5 S eslinal oS ) 50
P 35S 3 Lo a2l 35S 5l 5L oS

Al e e ule

solaiw! 8,40 ol

E) Ls)}"':' JJ\ oS AYAY T ;éhl"’f A ‘53‘)'JJ~:~° .o ‘Lf“'-"JS -

> (Seshania aculeata) GY,ST o olS L3 oooly 418

=YoA :(\) Vo ‘@-:'.‘b cLﬁj 6)')‘5\.:5 6"19 AJM PHES(y Ja.:>u=
AR

- Amon, D. 1, 1965. Photosynthesis by isolated
chloroplast, 1.V. Central concept and comparison of
three prochemical reaction. Biochimica et Biophysica
Acta, 20:440-446.

- Ashraf, M. and Bashir, A., 2003. Salt stress induced
changes in some organic metabolites and ionic relations
in nodules and other plant parts of two crop legumes
differing in salt tolerance, Flora, 198: 486—498.

- Benlloch, M., Ojeda, M.A. Ramos, J. and Rodriguez-
Navarro, A., 1994, Salt sensitivity and low

VAL

< ,b 31 .(Wu, et al., 1996, Qiu et al.,, 2002) . ls
55 Jdoe glaad 5 sl glanad Bl (s
pes i Sl S (6) 5 Sow OalS s S
Gl 4 oS sl S el J g st 3 350
Ut Syl 03155 5 05,8 SaS a5 5a5 SLe 5 alis
Tester & ) s3le oo L0l |y atl il gla i
.(Devenport, 2003
S Wil @ ey o Sl Sl 550
Sl el S sl gl s Sy Ad ada
o Bl 55 G cpl Ll bles g 1 oS s O
Cod QLS e B 4l 5 S0 (et 508
Sogba vy axlp 5 Ol Clr (RS L g4
5l EalS s Cou OLLS L3 s of Ao
Goxd 3l Shady el 5 o K s ol ol
S Lo ooy QLS ol 53 Ol apeS 4 by
S 5 53 sk laas 5wl sladeal 2l
Sl gl oS A Sl e 5o o SlalS
L Glacd sl b il oas 3k 5l O
o ooy Wl awel glaad Bl LlLast
chbli= 5 el kS S LBl glad s
Olime b ()58 o Jshe e Lol
Tester & Devenport, ) sl sl 5,58 Calise
Li,y Sals ol by (Ashraf & Bashir, 2003 2003
ol ol SERIC O I G X OV ST - e
s of fedly 5 30 T Ol )l s
o3 5 S5 e B by ady) e i
DBk gladslms ol b el el g olS o S
S 5 Calies il g ss adl .(Munns, 2006) sl

4 O e Al L e B S US|



Ao

Mahmood, k., 1998. Effects of salinity, external K*/Na*
ratio and soil moisture on growth and ion content of
Seshania rostrata, Biologia Plantarum, 41(2): 297-302.

Marschner., H., 1995. Mineral nutrition of higher plants.
Academic Press. 864 p.

Maser, P., Gierth, M. and Schroeder, 1.J., 2002.
Molecular mechanisms of potassium and sodium
uptake in plant, Plant and Soil, 247: 43-54.

Munns, R., 2006. Physiological processes limiting plant
growth in saline soil: some dogmas and hypotheses,
Plant Cell and Environment, 16 (1): 15-24.

Munns, R., Husain, S., Rivelli, R.A., James, AR,
Condon (Tony), A.G., Lindsay, P.M., Lagudah, S.E.,
Schachtman, P.D. and Hare, A.R., 2002. Avenues for
increasing salt tolerance crap sand the role of
physiology based selection traits, Plant and Soil, 247:
93-105.

Omokolo, N.D., Tsala, N.G. and Djocgoue P.F., 1996.
Changes in carbohydrate, amino acid and phenol
content in cocoa pods from three clones after infection
with Phytophthora megakarya Bra. and Grif. Annals of
Botany, 77 (2): 153-158

Parida, A.K. and Das, A.B., 2005. Salt tolerance and
salinity effect on plants, Ecotoxicology and
Environmental Safety, 60(3): 324-349.

Poljakoff-Mayber, A., 1975. Morphological and
anatomical changes in plants as response to salinity. In:
Polijakoff-Mayber, A., Gale, J., (Eds.). Plants in saline
environments. Berlin: Springer-Verlag, 213 p.

Qiu, Q-S., Guo, Y., Dietrich, M.A., Schumaker, K.S. and
Zhu, J-K., 2002. Regulation of SOS1, a plasma
membrane Na'/H" exchanger in Arabidopsis thaliana,
by SOS2 and SOS3. Proceedings of the National
Academy of Sciences of the United States of America,
99(12): 8436-8441.

Ruzin, S.E., 1999. Plant microtechnique and
microscopy, University of California Press. 322 p.

Shabala, S., 2003. Regulation of potassium transport in
leaves: from molecular to tissue level. Annals of
Botany, 92: 627-634.

Shereen A. and Ansari, R., 2001. Salt tolerance in
soybean (Glycine max. L.): Effect on growth and water
relations, Pakistan journal of biological Sciences, 4(1):
1212-1214.

Tester, M. and Devenport, R., 2003. Na" tolerance and
Na* transport in higher plants, Annals of Botany, 91(1):
1-25.

Wu, J.S., Ding, L. and Zhu, K.J., 1996. SOS1, agenetic
locuse essential for tolerance and potassium
acquisition, The Plant Cell, 8: 617-627.

Yemm, E. and Cocking, E., 1955. The determination of
amino acids with ninhydrin. Analyst, 80: 209-213.

Zhu, K.J., 2003. Regulation of ion homeostasis under
salt stress. Current Opinion in Plant Biology, 6: 441—
445,

\bLa..ﬁg\AJJ::Mj_‘blfLﬁ;éf&&:&:ﬁhM

discrimination between potassium and sodium in bean
plants, Plant and Soil, 166: 117-123.

Blumwald, E., Aharon, S.G. and Apse, P.M., 2000.
Sodium transport in plant cells, Biochimica et
Biophysica Acta. 1465; 140-151.

Bohera, S.J. and Doerffling, K., 1993. Potassium
nutrition of rice (Oryza sativa L.) varieties under NaCl
salinity, Plant and Soil, 152: 229-303.

Baum, S.F., Tran, P.N. and Silk, W.K., 2000. Effects of
salinity on xylem structure and water use in growing
leaves of sorghum, New Phytologist. 146: 119-127.

Brownlee, C., 2002. Plant K* transport: Not just uphill
struggle, Current Biology, 12: 402-404.

Chavan, P.D. and Karadge B.A., 1986. Growth, mineral
nutrition, organic  constituents and rate of
pothosynthesis in Seshania grandiflia L. Growth under
salin conditions. Plant and Soil, 14: 395-404.

Diatloff, E. and Rengel, Z., 2001. Compilation of simple
spectrophotometric techniques for the determination of
elements in nutrition solutions, Journal of Plant
Nutrition, 24(1): 75-85.

Essa, T.A., 2002. Effect of salinity stress on growth on
nutrient composition of three soybean (Glycine max L.
merrill) cultivars, Journal of Agronomy and Crop
Science, 188: 86-93.

Gupta, A.P., Khanna, S.S. and Tomar, N.K., 1985.
Effect of sodicity on the utilization of phosphatic
fertilizers by wheat, Soil Science, 139(1): 94-103.

Hossain, M., Focken, R. and Becker, K., 2002. Nutritinal
evalution of dhaincha (Sesbania aculeata) seeds as
dietary protein source for tilapia Oreochromis
niloticus, Agaculture Research, 33: 653-662.

Jungklang, J., Suonohara, Y. and Matsumoto, H., 2004.
Antioxidative enzymes response to NaCl stress in salt-
tolerant Sesbania rostrata, Weed Biology Management,
4: 81-85.

Karimi, E., Abdolzadeh, A. and Sadeghipour, H., 2009.
Higher salt tolerance in Olive, Olea europaea L. plants
by supplemental potassium nutrition involves changes
in ion accumulation and anatomical attributes.
International Journal of Plant Production, 3(4): 49-60.

Khan, A.M., Unga, A.l. and Showalter, M.A., 2000.
Effects of salinity on growth, water relations and ion
accumulation of the subtropical perennial halophyte,
Atriplex griffithii var. stocksii. Annals of Botany, 85:
225-232.

Longstreth, D.J. and Nobel, P.S., 1979. Salinity effects
on leaf anatomy, consequences for photosynthesis,
Plant Physiology, 63: 700-703.

Maathuis, F.J.M. and Sanders, D., 1996. Mechanisms of
potassium absorption by higher plant root, Physiologia
Plantarum, 96: 158-168.

McCready, M.R., Guggolz. J., Silviera, V. and Owens,
S.H., 1950. Determination of starch and amylase in
vegetables. Analytical Chemistry, 22: 1156-1158.



186 Iranian journal of Range and Desert Reseach, Vol. 18 No. (1), 2011

Evaluation of salinity tolerance in Sesbania aculeatea (Willd.) Pers.

Karimi, H.', Abdolzadeh, A.%, Sadeghipour, H.R.%, Mehraban, P.* and Norinia, A.A°

1-MSc in Plant Physiology, Dept. of Biology, Faculty of Science, Golestan University, Gorgan, Iran.

2*- Corresponding author, Associate Professor, Dept. of Biology, Faculty of Science, Golestan University, Gorgan, Iran.
Email: ah_ab99@yahoo.com

3- Assistant Professor, Dept. of Biology, Faculty of Sceience, Golestan University, Gorgan, Iran.

4- PhD. Student inPlant Physiology, Faculty of Sience, Golestan University, Gorgan, Iran.

5- Assistant Professor, Research Center of Agriculture and Natural Resources, Golestan, Iran.

Received: 16.01.2010 Accepted: 06.09.2010

Abstract

Salinity is one of the most important causes in reduction of agricultural products and
depletion of natural vegetation in many parts of the world, like Iran. Sesbania aculeata is a
palatable forage and relatively salt tolerant species from Fabaceae family that can be used for
reclamation of semi- saline rangelands. The study was performed to evaluate the salinity
resistance of this in view of ions accumulation and anatomical changes. S. aculeata seeds were
planted in sand under greenhouse conditions and irrigated with Hougland nutrient solution. A
completely randomized design including three levels of salinity (control, 75 and 150 mM NaCl)
was applied and plants were harvested after two months. According to the results, fresh and dry
weight of roots and shoots and relative water content were decreased under salinity. With
increment of salinity level, Na* and CI" accumulation increased in all organs of plants which
were more obvious in shoots. Furthermore, the potassium concentration and K*/Na" ratio
decreased in shoots and roots while total amino acids and soluble carbohydrates increased in
plants in response to the salinity. Salinity also increased the palisade parenchyma cells thickness
and total thickness of leaves, while spongy parenchyma cells thickness decreased under salinity.
In addition, ratio of cortex to stele decreased in roots of plants grown under salinity. The results
reveal that S. aculeata probably accumulates Na+ and CI- mostly in vacuoles and amino acids
and sugars in cytosol of thick leaf cells with palisade parenchyma through which osmotic
adjustment and water absorption by plants is done with minimum energy. Increase of stele area
in comparison with cortex in root may also facilitate water uptake under salinity.
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