WA e ) ojled (Y s

255 P54 SRS g 5 SrasSe Slag OLLS Rul

Y o z. Y . Y \*
d\:-”u,.Sj} f.u.ad.l.q."-“_;\.ﬁ;s:gj 6)%#4.«.:&

Bl e p e 5 45 39555 5 p e S

rld e g she 0 IS0l S Al dgd oKLl i

AN E: o dy 56

AL/A/O: 3l 53 Gy

oS>

- e

3 s OLLS ()8 4 o3, £0 (Phaseolus vulgaris)ly J oS cuslio 13755, 550 Cands U anllae g
DB Sas 4w o) mblie wNaCl Ve e §0 570 Jgloe b okl Sk hoss cline Ol b (6520550 8
ObalS b e b o 2l (5550 e b GrosSe sl 4 iy STl sl ol b L Sl
whay opSan JMae L s b mMMg,pd 5 J S d 5 ades 5o oY mMMguss 5 J S J s S s s
A sl Slie bl syl 35U b s IS 5 s S 53 500K el (5505500 i OLLS Sl 2in Yo MM slaw s
Na Ol bl o3 2is s 550e 0balS ;3 K,Ca,P ol .b.wj:sjrsd)yic]a..ﬂ)a el o (55 OLS s

.:ﬁdﬁc—’eOLALS)AL;)_,JQI;\JA\SJ;_VAM6%)Bﬁ@@§b@u.¢azjgwb Se Cund s

<3« VAM ( (Phaseolus vulgaris ) Ly 1 gads sl o315

h_mansuori@yah00.com : s s xS Gy ¢t OTYEFV O 1 les il o soms oo 55

dolie gl bl sl 03 el Codbge 4 ST LI
S5 owlige LUS 5o (ML b LBl (g5,5Li8
oolid b 5 pslie o851 5l eslinal Jaa (SO5 50 50 sleal,
Shte oy Olgm o585 Sl 6l by S
S Jams collindasl 3 Bl (V) el slgiiy
ol 5 Seisl (ug e S LIS e gssd dex
Gl o B adoy W) 0y Sl by S Ol
LS 05 S wlal &S cl sl Jag1S sl ails
G Suidl g5y e ol Sl a il
Cl 5 Na slls LSl a5 ol sdds Sl poman 3500
Slay sl Ol oy 5 g3 al (s e O
Vit (55550 Sl (VD05 Gy jan sle 6
S oS L) 5 e el s lpenslSe G b

PRV

SoosleS sl 0ol 5, e S S g5
My s 0blS Wiy co o ald Col s ol
05 okl 4 gl 6 (65558 Glgey 53 (0)3 5%
25 s bl o S s O s s s gl Ll
LS 5y Kol ol Y5 aex 1OV
b i s s Sl 5 Wasls Delu eue
Sad sy ol clle 5l ol Caan 5 O IS
DL d}l}cﬂ LS:LLG J‘}A uJo— 4\5 w( ol MU C,.w\
3 b Cos el el ok b 5l S
ol Gk Sl osh w pslae DL bl (12,8

Sad e G b Sl S ()58 05 o S L S5



WA Sle ) oyled Y s

o 2ose il gla el b axlllas (gl ados 5 S

235
i b A3 lhe tedd (68 o3Il jolis 5 sl
s (YY) (Sumegyi) S e s
(V) (Bates) j i3, L &"J)J._! (Y+) (Lowry) s, s
s (04) (Lichtenthaler) Jb  ->d 25, L Jds S

JJUJ;.L:'LS;A‘)\J\J‘KJJ)W)JJ)PcKcNadLéaﬁ

o b

)\ abmw\bwjdﬂpmbﬂ ebU.L»lL:CEl;K;Na
ahyy Saidl dons i 6,8 o3l s S8 b,
(Rajapakse and J. 5 SLL-l, 5s, 5 esliwad U
aisy Olakas gy pl padd (58 o310 (YA) Miller)
S S Sl i b el S S ey e
E) ERIRLY 4&:1:‘}2.2 JelS (g ok esls Bt o 2
S S g3 03 s NS sy olal gk
L oado) ol il bl 5,55 5 sldws elud 5 o 25
Gl b @ an, SKemil Ol bl (bl

A3 S ale VA (555 580
claw Y el YXY st bsTiigobel I
3 Srose sles 5o 5 (sYeuts NaCl mM)g, 5o
S E L elal Sl b e (655 8
bl BT 5 eslinad W slal i 5l s osls i ol
OSSO0l b S Whles :Kke 5 das U
OIS a s adu; Slaad 51 ole 4 SislesT OLL o
S50 GrosSer Satdl s n lp lal o)y

285 I
o
OIS a5 iy, Oladad 51 ols @5 Siolesl OLL o

S oSS kel sy sl Sl O sa
aiyy 3l s JsSss 5 WsSalyl L ca S 8 ey

A

CUJZHL}LAQWVSJ,&L&}MLM e

(V)
Soss a e LS S (Phaseulus vulgris) L J oLS
23 oS OE S

Sslite ol 53 ol Ad, sy gosd SIS RS

Dl 4B S 350 S5
sy 5315

«5, (Phaseulus vulgris) sl «ls 0 0l cuis
b Sty SIS TE s 04 Gsde 4 5l o (O
S pf S IVl K e Mem gl
sbes 5 el b Ol DL a5l s2)edd OIS 5
W) pns) eslinal 5550 St ilids axlS (amys VY
Slosas b (ol doj5 £0 (Y Ao y3 YA ( oy Aoy
LSOPH VY CEC WY Hsfem sod 5 slbesd
Sad doys /Y S 055 oy 0 /WA T
LIS s LlS YYE (mg/kg) (el Y/ ¥ (mg/kg)
Sl Sl A OIS j3 s esls Hl 3 ek 5 kil s L
aia G anilgSS o3Il a0l 5s Ladb Ak, 5
oS Jles sl ke QLS S, Sl
SesS K S 4 Ldd el 055 53w S,
ey 3 &S Olo S 2l adles St Sl e S Ve dlgllS
Gal 5ok iSOl gl el (23 gl aenb S
Ao Lol L Al Sospans VA gl 000 L8
S o s slad dlesl Sl ey Ol ey s 5o
A5 GrosSe OLlS ol slgllS 0 S s
s G 3 LSS Sl bes S a4 g5
A5 GroSe QLS Sl Lller 6 S e s
ORI FTUI RS B UL PRI PNy
5 LS Sy aw pad Ol 53 edd Jo NaCl Y
0rsgd Do onl Isb 3 LA (bl Sa) e Sk
S Sas SV e Ergnsd s S 2 o

A‘)U 44}.4;.? cb)j.&.; C)t;- Sl}- )‘ b dul.:f B et RS E WA



WA le ) oolad Y Al

23 O MR ol s Dl pme SulE Sy el
ol SRS 5 Gosd sl a4 alyy 5 Sy
Sl e b sa LS (8 s das e 0L
3 w8 a s IS 5,0 53 b e el (5,50
A b Jds S Js 55l 55 S 5 S )50 rha
SIS FRCIRE S R
S AL S b 5 SrosSer Slaslesi (0
Gl s 68 2alS Bl Ll oylla s, bl
Szt RIPl om0 dd Sy 58 mhw 53 55 b J3slS
sl il Na clle syl S K chle s 3t

Dlssad) das

Col s 65,550 (0 Jlose) LS o i Ca
Sl S s Na [2ale Sy sl s Ko clle a5l
Al cos S P clle 5pd #8158 0 v ;3 Ca
Chle 50550 OLLS dix a il o SRS (g5
So gl 3 g sl ol s s e LIS (5 SV P
Sl Sy b (g5 atss 53 (A Slose0) Sl Jls sns
gl Ca sy 5 adl s o Ca g K chale giihl
2 olS 5o 5 Sl (558 oS @ by e L
eLS);v.mK.(\/)l:)».}) s o Ol alS 65 s
5 aBh SR S8 8 olS 3 eAly $5usSe
chle (Vylssel) Sl i SpusSee oS 53 il 5l
SrosSen o oS 3 Lad(S) mhae s 4iy, ;5 Na
55 m Sy i L bl ey bl w2l
Na chle il S s $nosSer olS Sles

(V)‘J)N>M) ‘5A QL«LJ b

NaCl mM

oy LS:JJ«TJM); RGO IS WP PR A (PR B U

(\ )‘J)N) g;..w‘ OJJS ‘Jﬁ &Als 6)}.2 &“Jﬁlb

= NM
aM

7

NaCl mM

Soxd Gl s L oS ady; (Saiel ao s - s gl
1 SE b sllas L (555 oo 5,15 & Sk sue )
sy ls o slite Ly S s Sile e s OLES
NM' (50680 80 (Ll s e Syl Ao 5 40 Olabl
M (558

oS 5 Yo mM(S1) s C]a.d BYIRC VRN RN
ol 4l (L5 (5555500 b ol 4 Sl (52550
sl £emM (Sy) uss 5 (So) IS s (Y lasel)
355 SrosSe pEs Srosse OLLS o gl as
LS o s Bl il Sy Tl 53 4y, A8 )l
e Dol Sy 5 Sy mhaw 53 ($5558e E s SN
GV S CllE (65, SLLS 5 sl s Ll
SRSy e s wisy 35S oS (Y a5 0
Dl sed) s e Ol s cbd 93 4 Cad (G o

Y

s Grosses OlS o S B e b
0 iy g s S el edalie e (6555

o NM
oM

—an

ab ab

20
NaCl mM

S Ss sled S S35 s 5 SiiosSer ks olS alyy (O S (CAl LS IR =Y Sl g0l

AY



\YA JLQ A a)w AK .\l’: b‘ﬁl wu [GINWE 4.1.3'90

a1 o NM
40 am
35 | 120
E 30 4 ‘§“ 100
~§ 25 4 B 80
20 |
T 15 | E 6o
ﬁ 10 g 40
5 | 20
o " o4 .
) 20 o 20
NaCl mM NaCl mM
G e Lo S50)550 8 5 GrosSee Slus) olS alu; (0 S u (W 155, Sldde =Y s sed
- it OnNMm
aMm
. 7
T 64 T 64
.s, 54 'g, 5 4
[ [
3 3
I I 2]
1] 1]
B3 ‘ B3 LB
0 20 40
NaCl mM NaClmM
Gob et S Giu55en b 5 SrosSer Slud oS aies (C S5 (G s e =8 ls el
< Al O NM
Ry

chiorophill bugnd)
» o
chiorophill a(pgfi)
B

o 20 40 o 20 40
NaClmM NaCl mM

S lad Lo G355 5 SiosSee Slus oS b (Caldl b5 IS jlads =0 515 50l

o NM
Ba M

Na(ng/grdw
O Fr N W N 00O
Il
Krmggrdw)

NaClmM
NaClmM

Amg/gdw)
Ca(mg/g.d.w)
5

NaClmM

NaCl mMm

s Gos ol S SusSer i  SiosSe Slusd olS S s K,Na,Ca,P jlais -0 50

AY



WA Sle ) oyled Y s

sl 1) et pl S s S e ) 5
Copd aday 55 5 oS Gosd S s 03 XS
581 Sosd sk 53 oS LS S el

MJ&QL«Q&%MJ‘MSZ)JW)
G e Gopt 4 alis 5 Whias SIS sl
Lol Sslize SIS > LB 5 oS Lol (glaus
Sl Glgla s S IS 5 analis Vaene (5553 il
OP)l o il oS elml slans Ly ol e
oS aslie L2151 Vel &5 b edlSe 1 S
5 s U S s S hes Gosh o w

S L@.?)LB U'j-‘ cC,.w‘ ol Um ‘X:jua.ﬁ u,,;..«b}: DL
Dby SLS Glgldns S 5 awel ladal S5

(P18 e 5 gsd ol 3 55 03 S LS,

21

20.5 -

20 +

O NM
@M

2.5 4

Knggdw)

19 -

18.5 4

i8

20
salinity

G S o g Loy

oy Snbl doys gy Sl s e Ol =l
2 G b s s e a alS Ly oS s
5SmSR sl w ly, Sisl O s
Lsls a8 () uLen 5 e sS 5ol 2 ol
Gosd SlPl b (S am S aly,y Seidl ass &S
oo OV g ol 3 4l s 558 e L
SRl (Citrus) ey mee adu, Siél & XS
Sl p e @b SLEIS 5 S e e s
YOV AVs,Isnu s §opd s 5o aky,y Sxisl

.

SN ol goss Sl &S Cl edd el
w)ﬂ)lf LSLA 4.3}5 dJuLa e.l.?j) &.ﬂ.:.i .L.i) S Jw
oL adlae ol Sl el Gy s (M) LEL il

A3 s LIl el osdll sk (650 S e

b
)
==

40

salinity

20
s alinity

Sz sled S 355 P 5 SisSen sl oS als;y 53 K 5 Na,Ca, jliis -V s 5e

ol Sl L Kgd e A3 lie Al el 5 b
AVDLEL el a2 4 Llg 0 (555 3 add
Qqubdu:g.)u?ﬁ_}ﬂ)‘.liaslc)a.ﬂ)bdﬁdﬁ)}i:&
Szcbdy}gfﬁﬁ(_;);bmg)w\ml@

A¢

s Glp b Sl Glendle L LYs Gliise

S ot Ol e g 1 a3l £ 5 153l
Coba e e B sk VAM ler B

ol s X e Gl ) Ol OIS (6l Ll



WA Sle ) oyled Y s

Al o SRS St 5 Sy e 55 58 b OLLS
S OllS s S ¢k~ 5> Na chle S,
Sl Sy sl 53 P 5 S15 Sy paw o Cay ials
S ol 0 SrosSe U sy 55 das e 0L
ol s olS s e jole chle 5
K Sl V0 chle (6,550 5ky olS 53 5508 35
ok Gosd el S s Wl 5 s sl s
> ClsNa (g5 lBI L Ons cotys 5o (YE)s 50
SroSe b 5 GroSe LS Gl 5 b i)
e GrusSe LIS b aiy, Wb e RIP
S » Sl s s o OLES 1 pmie 53 51 5V
s S Al s S s ad i Se
Al el 5, S dile o kS Ok S o3 s b
OLLS aip) o @a K gl o aly) o 53 (g 208
G2 02 Al o AalS (55K b ors S Se
22 0L 3 sl o ks 03K (52,550 OlalS
el L8l (Y4 5T e 28 (65050
odkal ks Sesbania aeggptiaca, moong OlalS SH4e 53
Srossee OblS o, Sllas  mas COA )l
K s Na chle std wisl gls adyy S aas o 0l
£) diS e ki 1) K/Na condiass 350 s 5V

(T

21 Ca 5 K chle qgusd Ll Ly olS 55 )
2 OlalS st LaiNay cul els il S, s
Jhsz&ﬂ))‘}”)&oucﬁw&\?\dﬁ)‘}gf
b Na Clls ol ()58 8 5 oS sl 32
clle als 5 Ca 5K clle (il das e ol
S oS G Olgns L5 0 5205500 olS ;5 Na
50 oS s Sopd 4 b oS Caslis S5l
S 2 boanlie s ado; 53 Na clale ) ast b
JGsl 5l g ssd o hi> aly; ;3 Na oS das e 0L
Llg o Ca opd o Sl ol sleslil & O
o oSl g addss s lie e pels Olgas

03 S ey o Ol Loy o 358 o odalie iy 3
s B Ul peslS sla 655 s lse san
5 ol Bl Bl opl Ll 1 5k ss, Sl sl
old ell Sl sl (Wl ol el
OFs g e Gl Sl osdll ble Ll s
S sboles o Nobals (L1 poman 3L
Ll o 88 Sl odd 215 50 ot Wb cou
S pshilen L (PG 8 e Ll sl Lo
5 el slge smaldl LVAM gl )6 0wl Ol ge
oRlBl s W) ol aplie WIS e (6 el i
53 &S i ol 5 LeSenl ol e 1 s
03 A5 ssd e 3k 0T Jlde 58 SRl L 65,5
Soss sbes g U SUld e Sl el plil andla
oOldlas TR PR N S R sdalie ng-.i)jﬁﬁ,a g
SHoSr 28 oS 5 don GRIP S 550 e SIS
YD) A2l o o8 25 o G5 oS 51 R
chle (opd 5 Cou (g5, moong olS s

COVIAL o SRl oS o5 3 WS s

b cos g3 S s 0lE b sa s S 6,8 o5l
Sl a Jos S Tl Jy ol o S (55
s S i (552555 oS s s acl
Ch«)skgxo;ww\&ﬁMajowbéM
@B ol el ls gae b 35S 3550 53 5S) 5 S
e 5 el 3 Sladlas Sl edel ot =l wlis
Srosses & 0alS 5 rals ol LY 51 SOl
cees 08) Wil Jos ks e b Ko iy 2l
Oli Na oS cl ol Lds IS 2alS 555 55 Koo
o ey S 0y (M3l Mg Sl 535 s SWT
J5 IS e WIS o S (o S LS s Mgodr

dbjsumiﬁgfﬁ)JchajK‘jNad;aj‘J@\
23 s Bl o kS Osd g oS 2 K chile



WA Sle ) oyled Y s

S pkiles 0 S GU 6oss 4 Ly caslie
53 edd (6,8 3l sla bl Sl bt s Al sdalie
G055 LS o ()l re sl (558 el ]
doys SalS Ylaml 5yl sy ShpsSen b
b Al el s LRl s SKesdd
Sl oS s e 5o Lol ad 60U (5555
5 eliS el Sl e S b (655K
25 Sy S i o S s b el
s Na ol Sl Sl o S5 smess e
5 Kbl Ul 5 Ol s adyy s 0f Rl
Goss pin D (5350 b Wlg o Ca codor il 3l
Gl £8 Cl sl asie o bl ey 2alS
Loy oy ol Olbl jesie Cagies )6
b sl S 5 eslaal 5,18 s Olse OLLS
Lo b dete A5 e Dlallas 655 ) g o
U5 o oS wusa ol OLLS i) s W 1 s

35S SGS b sl s LS pl L) sl

@ty S35 sl S5l S LS
ol el g o3Y UK &S Ol S, il
.JJ.J‘J )‘ﬁb)l&'}‘ L b CJ..]&

1 Al-Karaki  GN, Clark RB 1998. Growth,
mineral acquisition and water use by mycorrhizal
wheat grown under water stress. Plant Natr 21:
263-270.

2 Al- Karaki GN, Al-Raddad A 1997. Effects of
arbuscular mycorrhizal fungi and drought stress
on growth and nutrient uptake or two wheat
genotypes differing in drouhht resistance.
Mycorrhiza 7:83-88.

3 Alam SM 1994. Nutrient uptake by plant under
stress Condition. In: Pessakakli M(ed) Handbook
of plant stress. Dekker, New York, pp 227-246.

4 Allen EB, Cunningha GL 1983. Effects of
vesicular arbuscular mycorrhizae on Distichlis

AT

3 os I U Olsimr b 5 A3L azils 25 K/Na
P, S o3Il (FY 5 YA)AEL a5 3,50 Bl @ 2l
ngjavﬁfmdlgﬁlbéﬁdcumbgﬁ
Gl B Ll e el (65K e e S sSee
O b (oo 2alS olS 3P a o iy CB (g5
el Yzl 5 dzs 0550 55 s CL 75 HPOS
G Sl AICHChle 21l 5 el LSS 6T wods
e Ol ool Slaass (W)a,I8 s P Ol s
Geb 5l olS i, @i oS Sl b S &S s
oS e Sl losate e sl Gl 05
Bl5 55 (MDAl 56 i d s olS & 0T Jlis
ougﬁpgku‘;ﬁsgﬁmﬁf;um@&@up
P Sl 3 (pd S e ($5usSes
YWY Y sl ods 5,058
6)%)5&%\AJ))\>JJMDL5AQL:4°JAT@J¢@LD
chle Bl s P Ol s s | 5K L6 sl
Sl e 50 650 SleenslKe Lils o e oyl
gl eslinal olS Wiy 55 53 Lily P oble

Sy Nl e Y (e dﬂ“ 03 OAE SosSee

@L:.o

spicata under three salinity levels. New Phytol
93:227-236.

5 Apse Mp, Dharon GS, Snedden WA, Bumerokd
E 1999. Salt tolerance Conferred by
Overexpression of a Vacuolar Na"/H" antiport in
Arabidopsis. Science 285: 1256-1258.

6 Azcon R, El-Atrash F 1997. Influence of
arbuscular ~ mycorrhizae and  phosphorus
fertilization on growth, nodulation and N fixation
(®N) in Medicago sativa at four solinity levels.
Biol Fertil Soils 24: 81-86.

7 Bates LS, Waldren RP, Teare IB 1973. Rapid
determination of free praline for water-stress
studies. Plant Soil 39: 205-207.



WA e ) ojled (Y s

8 Cantrell IC, Linderman RG .2001. Preinoculation
of lettuce and onion with VA mycorrhizal
fungireduces deleterious effects of soil salinity.
Plant Soil 233: 269-281.

9 Copeman RH, Martin CA, Stutz JC. 1996.
Tamato growth in response to salinity and
mycorrhizal fungi from saline and nonsaline
soils. Hortic Sci 31: 341-344.

10 Dixon RK, Garg VK, Rao MV. 1993.
Noculation of Lecaena and prosopis seedlings
with Glomus and Rhizobium species in salinesoil:
rhizosphere relations and seedlings growth. And
Soil Res Rehabil 7: 133-144.

11 Duke ER, Johnson CR. Koch KE. 1986.
Accumulation of phosphorus, dry matter and
betaine during Nacl stress of split-root Citrus
seedlings colonize with vesicular-arbuscular
mycorrhizal fungion on zero, one or two halves
New phytol 104: 583-590.

12 Estaun MV. 1989. Effect of sodium chloride and
mannitol on genmination and hyphal of
Vesicular-arbuscular mycorrhizal fungus Glumus
mosseae. Agric Ecosyst Environ 29: 123-129.

13 Ezz T, Amr N. 1994. Salinity and mycorrhizal
association in relation to carbohydrate status, leaf
chlorophyll and activity of peroxidase and
ployphenol oxidase enzymes in sour orange
seedlings. Alex, J. Agric RS 3: 263-280;

Giri B, Mukerji KG. 2004.  Mycorrhizal
inoculate alleviates salt stress. in Sesbania
aegyptica and Seshania grandiflora under field
conditions: eviderce for reduced sodium and
improved magnesium uptake.

15 Giri B, Kapoor R, Mukerji KG. 2002. VA
mycorrhizal techniques/VAM technology in
establishment of _plants under salinity stress
condition, In: Mukerji KG, Manoracheir C,
Singh J (eds) Techniques in mycorrhizal stueies
Kluwer, Dordrecht, pp:313-327.

16 Granam JH, Syvertsen JP. 1989. Vasicular
arbuscular increase choride concentration in
citrus seedlings. New Phytol 113: 29-36.

17 Hirrel MC, Gerdemonn JW. 1980. Improved
growth of onion and bell pepper in salin soils by
two vesicular-arbuscular mycorrhizal fungi. Soil
sci soc Am J 44: 654-655.

18 Jindal V, Atwal A, Seckhon BS, Singh R. 1993.
Effect of Vesicular-arbuscular mycorrhizae on
metabolism of moong plant under Nacl salinity.
Plant Physiol Biochem 31: 475-481.

19 Lazof D, Lauchli A. 1991. The nutritional status
of the apical meristem of Lactuca sativa as

14

AV

affected by Nacl solinization: An electron-probe
microanalytic study. Planta 184: 334- 342.

20 Lichtenthaler HK. 1987. Chlorophills and
Caretenoids:  pigments of  photosynthic
biomembrains. Metlaods in Enzymology. 148:
350-382.

21 Lowry OH, Rosebrough NJ, Farr AL, Randall,
RJ. 1951. Protein measurement with folin
phenol reagent. J Bioll chem. 193: 265-275.

22 Mancuso S, Rinaldelli E. 1996. Response on
young mycorrhizal and nonmycorrhizal plants of
olive tree (olea europaea L.) to saline conditions.
II. Dynamics of electrical impedance parameters
of shoots andleaves: Adv. Hort Sci 10: 135-145.

23 Marschner H, Dell B. 1994. Nutrient uptake in
mycorrhizal symbiosis. Plant Soil 159: 8§9-102.

24 Nylanel JE, Wallander H. 1989. Effect of
ectomycorrhiza on host growth and carbon
balance in a semi-hydroponic cultivation system.
New Phytol 112 (3): 389-396.

25 Ojala JC, Jarrell WM, Menge JA, Johnson Elv.
1983. Incluence of mycorrhizal fungi on the
material nutrition and yield of onion in Saline
Soil. Agron J 75: 255-259.

26 Peiffer CM, Bloss HE. 1988. Growth and
nutrition of guayule (parthenium argentatum) in
a saline soil as influenced by besicular-
arbuscular  mycorrhiza and  phosphorus
fertilization, New Phytol 108: 315-321.

27 Pond EC, Merge JA, Jarrell WM. 1984.
Improved growth of tmato in salinized soil by
vesicular-arbuscular my corrhizal fungi collected
from salin soils. Mycologia 76: 74-84.

28 Poss JA, Pond E, Menge JA, Jarrell WM. 1985.
Effect of salinity on mycorrhizal onion and
tomato in soil with and without additional
phosphate. Plant soil 88: 307-319.

Rajapakes S and Miller JrJ. 1992. Methods for
studing vesicular- arbuscular mycorrhizal root
colonization and related root physical properties.
Methods in Microbiology. Volum 24. IBSN 0-
12-521524-X.

Rinadelli E, Mancuso S. 1996. Response of
young mycorrhizal and non-mycorrhizal plants
of olive tree (Olea europea L.to saline
conditions.I. short-term electrophysiological and
long-term vegetative salteffects. Adv.Hort sci 10:
126-134.

Rosendohl CN, Rosendal S. 1991. Influence of
vesiclar-arbuscular mycorrhizal furgi (Glonus
spp.) on the response of cucumber (Gucumis

29

30

31



VWA Hle O opled Y Wl

sativus L.) to sait stress. Environ Exp Bot 31:
313-318.

32 Ruiz-Lozano JM, Azcon R. 2000. symbiotic
efficiency and icfectivity of an autochthonous
arbuscular mycorrhizal Glomus sp. From saline
soile and Glomus deserticola under salinity.
Mycorrhizal 10: 137-143.

33 Ruiz-Lozano JM, Azcon R, Gomez M. 1996.
Alleviation of salf stress by arbuscular
mycorrhizal Glomus species in Lactuca sative
plant. Physiol Plant 98: 767-772.

34 Somogy M. 1952. Nots on sugar determination.]
Biol Chem 195:19-29

Response of Mycorrhizal and Non-mycorrhizal bean plants to

salinity stress
Mansouri H.*?, Ahmadi Moghadam A.%, and Rohani N.?

! International Center for Science, High Technology and Environmental Science, Kerman, lran

? Biology Dept., Faculty of Sciences, Shahid BahonarUniversity, Kerman, Iran

Abstract

Mycorrhizal and non-mycorrhizal bean plants(phaseulus vulgaris)were treated with 100
ml solution containing 20 and 40 mM NaCl at three days interval in a pot culture
experiment.The results showed decline in root infection by VAM as salinity
accumulate.Sugar and protein content in imycorrhizal plants were significantly higher
than those in treatments.Prolin and chlorophyll b content were not affected by salinity
and mycorrhiza.At low and medium level of salinity K,Ca and P concentration were
higher and Na concentration was lower in mycorrhizal plants.Results are discussed with
respect to the role of VAM on diminishing the salinityeffects on plants.

Keywords: salinity, VAM,Phaseolus vulgaris.
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