VWAA 5l o o,led oV ol S g5, lisios

ol (guby sl S 39 » w s gL g Glaws suiss Jo Il 3y Jib
g e daglpl jo (Zeamays L.) w,d

. a Y A s o # o ou
f6)5£w4¢b5 yw‘g)wbblw‘rw'xw“@wm‘;w)w#
YRV 0N +: by s VWAFN VY il o b)

ouS

25b ey ehite 4 ams als (LS o 1) el Wlgae (i 3l Sl slS e ol ) eslil
M) 5,55 slag,B (PSB: Pseudomonas fluorescens, PSF: Aspergillus niger) olawsd ooisS J> o )lail> 5
Rhizophagus fasciculatus Rhizophagus irregularis (G. intraradices) [unneliformis mosseae (G. mosseae)
S35 &0 4 olojl «gyed Ll cou Slae ol Cds sgp o] blite il il ¢ ((G. fasciculatum)
~oasll By oye0 LL jo ol [zl e, Ve ol 4 GlallS Ll i o Bolas JulS sl Ssl 7, LJB o
2S5 ok loliae ).u‘.: IS s ol g8 e5lail olS olea slail o Sl olie clale 5 ol 0, oo
I35 (Sn e 2 JseesSen +17) Sp )3 (don gead 39 lse pladl g1 IS cmats oy 5 Hiud i
alyoad pSoslal gla el polie n 3Vl (6558 Jlord (25,500 Slojlord G yo O )95 SlSL s
YAIAQ) olea plail elas )| adlom 5l ool (6503l 0y o aslis polie o 5 i a5 (5, 9bas Ol plas! oe>
Slowd 5o (GlIS o 65 AMFY) an, Sis (g 9 (OIS 5o £,5 VOIVY) Glse idu Sis (g (e sBle
IS g mrons (S 2l al) (9)5ee gedli Laalyd 50 LS ey 5 (9 polie 0B csalin (655950
oiid Ol ralS )8 (655950 gudli a5 09l o blazwl pu aisls il aalls jles b avslie ;o do )0 VOIAD 4
Syl ohlal 5, ple s Cand ,55,b G &L olS j (5,98

‘}.’)95.3.6 ‘QM Oa.\.«.QSJ? u‘)ldjl.?})) s)m ‘(5)9"'“ cQ)\.) :‘5.\.,'\]5 6&03‘9

Sl Shy 2 rysSee szl g Slind cansS Jo phlaile i) 256 ATAA LS (65980 o (B3l e p g e GlBoe o)
FA-V0 razmao Voo leds .V al> .S (60,,5 Gliass .g,08 i Ll ,o (Zeamays L) &3 oLS suus,

dag,l ol8iily (65,5lis 0uSiiils (S pole 09,5 oliwl-)

(00 45150) duag )| o8l (55,9l 0uSiils (S pole 09,5 JLoliwl -Y
dung,l olBils (65,5liS 0uSiils (S pole 09,5 (6550 (goziils - ¥

dung )| oK1y (55,0l 0uSisls S pole 09,5 als | ol IS ggomiils -F
M.barin@urmia.ac.ir :Ssg xSl oy

Yo


mailto:M.barin@urmia.ac.ir

e sSes slag, 5 lind sasS o> ol il 5, 5

mo RPN s (539381 Jl 0 ol a5 Hhd i
Sty 5l oolainl ( olde polie G yae (LS ,0 a0l
NsSom)l glaats )z B ohga Sk Gl il
ol gl Slawd saS > slas iSL g (AMFY)
@ «5)5d aloz I Jame Sla i 4 LS 55k
el 485513 az g5 3550 dnho () )10l (e
Pl Sllg &5 o5S ollaileg, 5l eolai!
5SS wyle |y Jolme yiud 4 o] hows g lacslans
LS o joud Ods coblB 2oli8l gl 36 sleol,
ol b aulgs oo Joloal wland oS 5 .alil oo
5 olS daiy, oy a5 5blaud sl Bl 5 JI
Sharma, ) aul Pl gl oo odss ol lail> 5,
SauS e oblg L oSt o o (2002
Ghaderi ) Bacillus Pseudomonas sl iz «olawd
5 Achromobacter Agrobacterium (et al., 2008
sl (Rodriguez & Fraga, 1999) Flavobacterium
%Y Slaws o..\;.;SJ> ‘5&@)@ Ry e i Cot]
Penicillium slaaisS >, ¢ Aspergillus >
L ,ySh 4 Cawd a5 ail oo (Whitelaw, 1999)
ol SanTd wls wlawd Pl )0 55 Sse ks
odzmn Jobel slaslawd Pl o ol il
L ohlale gy, ol (pliime olpa ululy Jg ol
S o adg T slaan! daoid (@l gamlonS]
M g yawg i, ddlaie PH ials 3,k 5l leawwl o
SLSL 5 5750 medS 5 iasll slapisy (35l
s BB s Bl 4 e QLI g o]
5595 5 I ool udg (Kucey, 1983) aigs o
oopm, Sl @ LS Game slaolind oS >

.(Rodriguez & Fraga, 1999) <.l
oLl et 5 Y sSws)] 52,550e lag,B
$odxe Wlgs HlalS L Loy () jo2 &S 039y S
e sl i pels Ol s ol ales )
Slitl g s jolie clale galS (5,08 julas
shisslem ol & okS Cuglie
ol 3l egdle oz 18 1 .(Hoeksema et al., 2010)

Sl ads,

[ERVew) ..\..4‘59 < ‘OLS B ‘S'JM (5""\9 .)‘3.0 u..\?

Sguts ¢ iduwgid ol 38l (il y 00iS pulals olge S 2

1. Arbuscular mycorrhizal fungi

\td

doddo

odiad Aol Jelse (pipee e lai
awd Gl maw jo 65,5l DY game o Sles
S 5,55 (Kafi & Mahdavi-Damghani, 2002 )
Can oy &S ol s gl il alex )
YY 5 (Al-Karaki, 2006) = sboipe; 5l 2oy
FAO, ) ogd oo omyo el g ool 5l asyo
4 Loy y5i glalaze o olS Lol JSis (2005
b G oy S S s sl Ml S
# B oy sy I (S S (pelazs]
Jolss 35 555 530 5 e S ol B Jslone
=05 SYL polis 092y a5 Jxe oy el glaydss
Jolss 055 woay sl ol Rl 5 LS o sl
lles 5 ond S Jobue o o350 I olis
4@ Sl Gpepe 2l pole ple Jisl O
Heydari-Sharifaabad, 2002 ) slei so Jiseo |, LS
ady Gals Lol cde o el o1 5 (Sl b o €
@l dlge Dax 3 6l wg)ed AT AL
i S el o b ol cle 4y oo
5 eelS (e S Gl 9 i oole wdgs
(Francois, 1996) was oo ials |, I 5 ol
6‘)) )L§0|) s_i: U‘ﬁ"" O J"‘ﬁ"kﬁ‘c @‘d& ).aL.C d).a.a
Slaudss dLmé)Lsz 9 (PP Coew )L,T u.@ls
SlogS B azgs 9)9e j9d saS s Glals
Ll pd 4ol Ful 4 (2lde yolie 5 5)0h Jline
S (K 20l b oauiSdga0me pé molaw 3l o550
295 2l 5o a5 (Vgame sl 995 Bran g,
By U 5,00 Jl rals Lo 4y wilgs se ciloas S
Sgus &8ly dude Wil lawgin b oS 3> o ool (9
Sy9ro pole 5l S5 e (Malakouti et al., 2008)
3 oot G 45 Al e lalS (59000 9 035 sl 0
o e ) St el sl
Gy 5 Sk, i (sanns) 3iiusid o sk
Sharma et al., ) wS oo Wl (LS o Olhuws,S
Gy Lgy o 08 Laisms yo IS a4y L5 (2011
P Lo S b bags aexd mplas )3 yaie )
Khalil-Arjmandi, ) saies )l Jds .col Jobo Jo1s
Alo, ad, Suals L g, ed a5 o5)ls sanae (1998
Ol 1 058 00 obS Lasgi Soud Qi oS e



VA 5l ¥ ol ¥ al>

S 60,5 wlabss

g, 5 siogl Yook b Srdly sleglals)
IRVRWAPLEIPN QLN+ W VNN

oolitl degyl 4zl o O 5l (6)98 Hles Jlee! (sl
ol oads 53, Jslmo ags 5l SSisysb 4 0
wbil > bl ) S5 5,00 EC Jpa> 5 4zl
B0 5l G o fdes 2ol g )50 4 O)8 Jos
ol Ol yie p eienj owd FIO (6,98 wo o
FC o> @ G sl SB Cusb; Sloslore
@5 Ay oad oogidl LIS e Sy yeh O
32 e Jleel e slajless 990 )0 ol byl
o a4y jlaie O by 4 csl 51 LS laglals S
il ol el cud b

soliiul il asle 51 5 s S sl L Jlos! (sl
syt 5l oSy Jels oLl Gl al
D5 aw 5l ulipegsw iz 4 Blaie S jold
¢ (P. fluorescens) _uiw,sls «P. putida) [isg
Bl =B s 4 (P. aeruginosa) /iaijs ./
-4 bz )8 g b sSL lal Log Aspergillus niger
SLTPDA 5 T ey g ctS ladae )0 iy
Gy 3l e el A usee ol oS
Voo ol Ol g il b slwoolel jglaie
2yl Ko g s Tl cn g ctS lme ) e
o o pedli lasre cpl o wlas e o3l s )
sl 4z 0 YA leo jo oged SO el YY)
S e L) mdl ale 5l L 10 WIS
S 5 @8 Jsbo FIF )+ 5 (5,551 Jobo Vi) -
23 63y iy 9 Jbe s Oyge a4 (Joloe i oo
e Ve laie s 5l 8 5 Y eSg )l ads 7,8
Sl 90 (e B Cwlbs b gl Oj5e 4wl
Gl el JS olaws) al eols (8 oy py 0 e
Slowd (09 wleoly .5 00 ;o 40 el YO (2,8
S 09 (28 wlesl) 5l (o5 5 Jold 15 (slasia 7,18
5 od S e 5,5 (GlOMUS) LugeslS i o als
Funneliformis mosseae (G. sl Joli
intraradices)

Rhizophagus (G. amosseae)

Rhizophagus fasciculatus (G. 4 irregularis

1. Nutrient agar
2. Potato dextrose agar
3. Nutrient broth

Yv

Cosslie alil o (Sis Ll s s jeml [LaS qulass
(Khavazy et al., 2005) wisss 35 awo sbo i 4
ol (Rabie & Almadini, 2005) ool 5 i,
21 ollS YeSusl 565 slag B a5 axcils
Lsl, ol o S o bl Sai e Il
ol e (Sepehr et al., 2009) ol )San 5y
Olpd el Ay s B L e jon a5 Wis S
Sas2 G5 plp p Jeod GlBl g (Safele
03y ol 5 S Sail wx e Sl iagh ed e
adls Gals el Lylyd 5o (595 GlalS ol a5
S S ySannt Sl b alis o L
sleiogh (Al-Karaki et al., 2001) <ol axsls
oo al331 38 a9sSn Gl b Lis o Sslics
en Gl GllS o o w5 6l @
6L o9 Sen Sitile Il ey o Lol wilosgas
S Sy » AMF 5 claws S )> ob
b 690 b gl s ol (Sojels sl
ae plply el 48,55 O Hge Slais Sldlas
Bl oaiiS Jo il 53l s o5 o
Zeamays ) o8 ol s, slaTis 2 WiessSes 3
Gl bylyl o b (590 i Wyl o (L

..)y

59, g olge
slaSsh 7k CIB o Sl Ojge 4 il
Jol )56 a5 GI,S5 aw b (5,956 g0 (Solas JulS
Lo (eald) ysd (9) g 99 50 (500 Jol
Tl pgo )5Sl 5 o wier) (oo TI0 (550
o9 wald el Gl gl ez b g9

sl St malh (M) 65,050 mdl (il
°‘)“‘“5J'> LgLa’C)lS C-»-Ol) 9 (PSB) Slawd cw&

pole 09,5 Sladss bkl o wge (PSF) olaws
Glp ki 0500 S 0o 5 izl aeg,l oKiils S
G yo il Yo U jao Ges 3l (glalBdS iolesl plxil
oo 5 coBlo  anag)l o2S (553U o Slacse;
) A ools Y9 LS)"“’(_;L"" = S )‘ 9 ol S
SV ced L) ok awle L S 0,5 bglxe )
g ol F gl a0 WYY Gl yo baiged d(avlke 4
J.').H..:‘ 6L®u‘..\b’ 9 o..\g.bjf JJJ.H..:‘ )L' VO )L.....B



e sSes slag, 5 lind sasS o> ol il 5, 5

olKws )‘ oolazwl Lu p.....uLu 9 p.n.\...u ‘(Cottenl, 1980)
booselyind Ghgy @ 2l plail LIS regisen s
Mulvaney, ) Jlad=S jbg, 4 oy5e,0m i Ol s
Bates et al., ) u‘)lio.(b 9 ‘)';35) la U"Jﬁf E) (1996
Wao,S (6,5 0;lasl (1973

5 oeibly iz Jols bosls g lel ol g 452
20 oSl glasls wix gesl b peSiles Sl lis
ey sl eslaal b oweys mn Jlis! mlaw
& plxil MSTATC

3 e 4 eolitl 8550 Of g S la Sy (F
GrSoslail sl eals edls Hlid Y o9 Y Jslos
3,90 S as el ] 5 S S adsl sl T
5y o) L Ly 9dd o Sal gl 5l eslina
S Gl e laylpl g plde slge a5 5l g 00
el Sy @B Wl 5 olS

i fasciculatum)
Single
$edd mdw o lSene Jole L (Cross- 640
G lalE s plite Lolss b Ly Coid s .00l
ez ey o) allex 5l ey el cas Ao e
S NAD (5)0aS (568 9 Sl sladis) Gn
“SeBle g Gnd Sl e) (2ldE polie il 0)90 Jobo
CHpSs ok 4 bjles (ol slp oY (o) sla
olS el 9, Vo 5l o 0y99 bk 5o s S Jlos!
5 @l lapltl s, Sl bass soles
g shie Ol L ikl 5l g 00l SISE LS aty
ol Jiie @3l slacsly )8 a4 03,5 Sis

w8 38 eyl deles Jleel 51

sbes ,3 g oyl o el VY Soea oLS sladiges
Ot yshaie 4y g ol ools 1,8 ol 5 il ax 0 £O
mo,lac 8 S 8 e 0,50 S oole o, Sles
9y 4 olS (2lse AWl 50 o eliy Ghad (55
8,8 Oyse (Gupta, 2000) Sis (gewlans]
ol YV zae Job 5o yiegishy il oliws

o3l 350 yms (21loornd 3 (S b LS9 3l (B2 @l ) J9ua
Table 1. Results of some physical and chemical properties of used media
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Table 2. Results of water analysis of the Lake Urmia
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C, B, Fand M show control (without inoculation), bacteria,
fungi and mycorrhiza, respectively. NS and S show non-
saline and saline condition.
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C, B, F and M show control (without inoculation), bacteria, fungi
and mycorrhiza, respectively.
Non-similar letter(s) above graph are significantly different at 5%
probability level.
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C, B, F and M show control (without inoculation), bacteria,
fungi and mycorrhiza, respectively.

Non-similar letter(s) above graph are significantly different at
5% probability level.
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C, B, F and M show control (without inoculation), bacteria,
fungi and mycorrhiza, respectively.

Non-similar letter(s) above graph are significantly different
at 5% probability level.
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Figure 7. Different microbial treatments impact on shoot

phosphorous amount of corn
C, B, Fand M show control (without inoculation), bacteria, fungi and
mycorrhiza, respectively.Non-similar letter(s) above graph are
significantly different at 5% probability level.
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C, B, F and M show control (without inoculation), bacteria, fungi

and mycorrhiza, respectively.

Non-similar letter(s) above graph are significantly different at 5%

probability level.
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NS and S show non-saline and saline condition.
Non-similar letter(s) are significantly different at 5%
probability level.
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Figure 11. Different microbial treatments impact on

shoot sodium concentration of corn
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C, B, Fand M show control (without inoculation), bacteria,
fungi and mycorrhiza, respectively.

Non-similar letter(s) above graph are significantly different at
5% probability level.
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Figure 10. Salinity levels impact on shoot sodium

concentration of corn
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NS and S show non-saline and saline condition.

Non-similar letter(s) are significantly different at 5% probability

level.
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shoot chloride concentration of corn
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C, B, F and M show control (without inoculation), bacteria, fungi

and mycorrhiza, respectively.

Non-similar letter(s) above graph are significantly different at 5%

probability level.
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Figure 12. Salinity levels impact on shoot
chloride concentration of corn
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NS and S show non-saline and saline condition.
Non-similar letter(s) are significantly different at 5%
probability level.
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Table 3. Mean comparison of salinity and microbial inoculation interactions on K/Na of corn shoot

K/Na
Salinity levels Control F M
non-saline 22.06 ® 10.1¢ 24.442 16.06 bcd
saline 11.79¢ 16.03 bed 12.87 “ 19.15 @
LSD ¢.05 91.37

Means with similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test.
B, F and M show bacteria, fungi and mycorrhiza, respectively.
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Figure 14. Salinity levels impact on shoot proline
amount of corn

Figure 15. Different microbial treatments impact on

shoot proline amount of corn
C, B, F and M show control (without inoculation), bacteria,
fungi and mycorrhiza, respectively. Non-similar letter(s) above

NS and S show non-saline and saline condition.Non-similar
letter(s) are significantly different at 5% probability level.

graph are significantly different at 5% probability level.
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Abstract

Using of microorganisms in stress affected soils can alleviate the condition in plants. In order to
assess the effects of phosphate-solubilizing microorganisms (PSB: Pseudomonas fluorescens, PSF:
Aspergillus niger) and mycorrhizal fungies (M: Funneliformis mosseae (G. mosseae), Rhizophagus
irregularis (G. intraradices), Rhizophagus fasciculatus (G. fasciculatum)) and their interactions on
improving nutrient uptake under salinity stress condition, an experiment carried out in a
randomized complete block design under greenhouse conditions. Some plant growth indicators and
nutrient concentrations in plant shoot were measured at the end of growing period (70 days). The
results showed the significant influence of salinity levels on phosphorous uptake, potassium,
sodium, and chlorine concentrations, and shoot length. Proline accumulation in leaves (0.96 pmol
g?!) was resulted with increasing of salinity levels. Among all microbial treatments, the maximum
values of the parameters were resulted with mycorrhiza treatment, including shoot length (78.89
cm), shoot dry weight (15.77 g pot™) and root dry weight (8.47 g pot™). Unlike shoot sodium and
chlorine concentrations, leaves nitrogen and potassium contents increased in microbial inoculation
condition. Leaf proline was increased by 14.46% and 15.85% with fungi and mycorrhizal
treatments compared to control, respectively. It is inferred that inoculation of AMF drastically
decreased salinity effects in compared to other phosphate-solubilizing microorganisms in corn.
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