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THE EFFECT OF Glomuss mosseae AND Aspergillus niger ON THE AVAILABILITY OF
PHOSPHORUS OF ROCK PHOSPHATE, SOME ELEMENTS AND WHEAT GROWTH

Bahaa A.A.Al-Hadithi and Ashraf Mohammed Sharef ALazawi *
Dept. Soil Sciences & Water Resources, College of Agriculture, University of Baghdad

ABSTRACT
Key words : To study the role of microorganisms in the solubility and availability of
A'\gyg?rm:]zsa Rock phosphorus from Rock phosphate and phosphate fertilizer (TSP) in calcareous soil
phgspﬁate,’ and their effect on growth and Wheat yield. Pots factorial experiment was
Microbial conducted,using SiCL sterilized soil with RCBD design. The experiment included
inoculants 60 units result of combination of two treatments of mycorrhiza, two treatments of

Correspondence:  Apergillus fungus inoculums, three levels of TSP fertilizer and two levels of rock
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Bahaa Al-Hadithi  phosphate. Results showed significant increase in height plant when Mycorrhiza
Email: and Aspergillus inoculants were added which reached 4.87% , 3.37%

5:#33?52{1952@ respectively. While interaction treatments between TSP and rock phosphate gave

Ashraf M.Alazawi  Significant increase in height plant which were 10.19% , 13.31% compared with

Ashrafshareef a@ control. Also results showed significant increases in the plant biological product

yahoo.com In interaction treatments between Aspergillus, Mycorrhiza and phosphate fertilizer
which were 17% , 73.89% , 61,10% respectively. While the interaction gave
significant increases in nitrogen concentration in the plant shoot during branched
stage which reached 32% , 58.69% , 25% while this increases at harvested
period were 50% , 80% , 20% for the same treatments mentioned above
compared with control. Also Mycorrhiza were gave significant increase in the
available of phosphorus concentration in the soil which was 53.2% at branched
stage while the same treatment was gave 18.72 at harvested period. Aspergillus
treatment also gave an increase in the availability Of phosphorus in the soil which
were 28% and 9.5% at branched and harvested stage respectively. While the
interaction between microorganisms gave active role and increases in the
availability of phosphorus in the soil through two stages which were 42.72% and
82.40% at branched and harvested period respectively compared with the control
which gave 5.16% and 2.4% for the two period respectively.
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75.96 74.92 78.67 77.17 73.75
R, R, P, P, Pob | P—A
74.83 75.17 74.17 76.50 75.67 72.87 Ao
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. (1999 (y5,a)5 sl ; Fracchia et al 2004 ; Hussainetal 2001

L Alaleall il f Lo cilejiill Alaye 3 (4) Jsan sl 3 5 dsaly Aniger kil cleles ciaal LS
st Je (2010 ) « Abd EL-Ghanytal Juass (el dlalesy Ljlia %6.64 cialy slaall dlsje b 4y 5ine 5305
S ANiger hdl sy ) sall sda (ghan 3 L i) Gid as Malviya el al |, 2011 i<y ddaial) il aa 4y)lia
S5 rimg il ahi) ALY geall Cpmg sl i b oyl Al Layys Tarafdar (1996) [l LS juims sulill w5158
Sl e Cppand o Jant A saill Ciladiia gmny 5 kil 13 of LS (1985) @yamlly mlad) 13g) L
(2010) 5 Vaddar (2007) 13 als G il Lins puabial) (abiaia) 5aly) ) sasle CafS 5)2a allay (6
Dby sSalall (pan Jalail) clalae (A dysina 335 (4) Jsaad) 8 aadl LS Yadar etal . (2011) 5 Nenwani et al
Gla lad AIMI dlalaall %9.85 caly cule il As ja 8 Gang 5l (aliaia) 8 A Lniger kil G.mosseae
Jalaill ael L . ulll dlalaay 43560 %15.99 cialy cpms il 385 8 Aysina 325 dbaall Alaje 8 Lo dlaledl)
gsanall B Cpag Al 58558 Jliasdl) Aually TSP slewy A.niger s Mycorrhiza ) 4dlaf il 5 Jgaa
slaal) s e (A Yo g padl)

G.mosseae (M) kil (A) @\ P il s
M, Mo A.niger
1.34 1.31 Ao b
1.35 1.32 A 0
1.59 1.55 Ao b
1.73 1.56 Ay !
1.87 1.77 Ao b
2.08 1.82 A 2
1.52 1.50 Ao R
1.56 1.54 Ay !
1.62 1.48 Ao
R2
1.64 1.58 A
R, =3 P, P, Po | P
1.54 1.53 1.52 1.80 1.56 1.32 Mo
1.63 1.63 1.54 1.98 1.66 1.34 M,
1.58 1.53 1.89 1.61 1.33
R, =3 P, P, Po P—A
1.56 1.55 1.51 1.82 1.57 1.33 Ao
1.62 1.61 1.55 1.95 1.65 1.34 Ay
LSD MAP AP MP MA P A M
0.05 0.217 0.154 0.154 | 0.097 | 0.109 | 0.069 0.069
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G oma ) 585 A (4) s el Aaje (b Aygine @ligh TSP alews Sl Jaally dagal) 32euY) (g
R1A1M1 5 P2A1 M1 ;P1 AL M1 Olledll %25 5%19.21 5 %58.69 5 %32 32l duus chaly colal)
5alyy (5) Jsan ( sliasd) dlaye ) Apll) saill Alaje chlas gua . Gl Alelaay 4lae sl e R2 AL ML
s RLAML sP2 A1 M1 sP1 A1 M1 uladll %61 5 %29.22 5%108.72 5 %47.86 <l dygina
Gy gl sland) CBalee B cpmg il 3855 5ol o3 (et By . Gl Alaleay 43lie bl e R2 AL M1
Gliseyny lagsd Shil & Aniger s BbsSlll hi sy0ie ) gas alew L Gilaall ShesS) slawdl <D leles
eaaall dlaill a GlSalSie 30 PlA (e Glhugdll Asally ganll dlsall Jlad 4 layso XS, gai Cilladiag
By ol e JS gl ClSHally 4ty Al oISl Gaasall Shil clind) palaids J)5aYls syl
s Souchie etal , 2010 ; Omar, 1998 (2001 ) glalu ) .clall J8 (o iyl 8 g ) aliaia)
(1999 0ssals syl ; Fracchiaetal 2004 ; Hussainetal 2001

S5 Lgime 3ol el G.Mosseae  BubsSilll # ) dila) of (75 6 ) dslaall & il s
il "L dysina 5ol Leasts Alelead) cilael Lo cilejiil) Alaye 3 ML Allaall 3 %8.5 il clall 3 ) saudl)
Oo 2l lilisd L5 8 G.MosSeae il cila ASus Ll ) salll sda (ghan s . sbasll Aaje 3 % 9.99
Jaly 068 Shaill o LS calal @) g senall 4868 3L e Sad (alatdl Aol daluall 300) & (e b g W)
Dbl Bl e Hstedll Hhadll Cilie (aliaial 5)aay 5l Jaly (aieadl sl (lae Jasd dgpmd COagss )52al)
Glall sda Jaby studll Jl) Aoy Cilboal i gols ) il i Jaly shudll AS)a Aejus ik gl) i)
IS (el slendl jsiudy iusdl) paall jsind lish (853 gl ) Galeals Ayguiaad) CLSHall any )] U
Gl pe Aplie 2l o phald) e 2 Jeany 5l Jolae e siadl) aliaia) 324 ) <ol dadine Jalsall 538
Khan and (2007 ) 5 Sarajuoghi et al ( 2012) 5 ( (2003) _xius (2003 ) Shabudl ) ohaall 3,35 ddaiall
. (2011) g 5 Zaidi

Caly clall B sl 585 3 Lygiea 3ol ) o Aniger il #lil <@l o 7 Jsas B bl cay LS
O Y e Aagil o3 L (bl Alaleay A3jlie %7.31 aliaal) dlaje 3 50l il g ISV salll 300 8 %5.10
o5l DA (e plal) il e o Sliesdl)l Slandl (e el ysindl) djala 32l a5 AL niger ki) -l dil)
zw) s ( Citric acid , Oxalic acid , Formic Acid , Malic acid , Salcilic acid ) dysasll palaal) (e
Sl 5 el al 5D QIR 3auSY) dea SN aaliaia) (ual shadl) alas S A5l 8 Al LSl
e o A ((TAA Y, Gibberellin, Cytokinins ) sell cilabaia 518 oo Db culall il djala (e 25 )
Aaludl 30l &5 ey g bl dBhie e phdll clia L) e Db )sdal) AES e yFs @) Eaeaall s
o3 ) ofiall) Gmay Ol bl N Al & ey (oiad) gaanall Aashhie b siudl) 585y Galaiadl dadal)
QsAly silue s Kumari et al 2008 ; Raganka et al (200 7)) ; Maliha et al (2004 ) ; ) 4ulag¥) bl
il 585 8 Aysiea salyy Slhusill aually TSP alewdly Db Sl o dalall cleles cilaef WS (12008 )
e R2M1 sRIML P2 M1 5P1L ML cdkladll %38.67 5 %26.79 5 %60.25 5 %51.17 <l
lendly Slawsll Al xa Aniger hill ~ll Clebee o Led Guldl) Alebeey Ajlie el Aaje 4 sl
Pl cdlalaall %31.91 5 %24.66 5 %57.51 5 %47.06 ki (6) Jsan e il Alaja b Lad y5ina a5 TSP
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goanall B jofudll 3iid Sl Aally TSP slews A.niger » Mycorrhiza ) Bl i 6 Ja
e itl) s ja (B % gpadl)

G.mosseae (M) kil (A) @\ P il ilas
M, Mo A.niger
0.18 0.13 Ao b
0.19 0.18 A 0
0.23 0.23 Ao b
0.24 0.23 A !
0.25 0.24 Ao 5
0.25 0.25 A 2
0.19 0.18 Ao R
0.20 0.19 A 1
0.21 0.19 Ao R
0.22 0.20 A 2
R: Ri P> Py Po | P
0.20 0.20 0.19 0.25 0.23 0.16 Mo
0.22 0.22 0.20 0.25 0.24 0.19 M,
0.21 0.20 0.25 0.23 0.17
R, R, P, P, B P_—A
0.21 0.20 0.19 0.25 0.23 0.16 Ao
0.22 0.21 0.20 0.25 0.24 0.19 A
LSD MAP AP MP MA P A M
0.05 0.016 0.011 0.011 | 0.007 | 0.008 | 0.005 | 0.005

Grover 2003 ) odislll e 2 138 s el Alalaay dlie Sl Je R2A1 5 RIAL 5 P2 Al AL
K, ( Mohammad et al 1995 52007 (5,405 Siwladl 5 Richa et al , 2007 52011 ¢ Slixlls anld
lgads Calaall 7 Jsaa dbanll Ay (g pnddl goanall & o3S)i Clyy Hsdudll (aliaia) (8 dysine Clalyy Cilias
@l Lay el 2 Sliwsdll Aually A8beslly dygal) saanl) G dalal) W clall 8kl 585 4 odel
P2 A1 M1 5 P1 AL M1 <3laladll %65.65 5 %51.98 5 %89.54 5 %79.24 clejill Alaje 3 cialy dygina
shaal) dlaye 8 5ol Caly s el Alalaay A3)ae 6 Jsaa sl Je R2 AL M1 5 RLIAL ML
Jeans Uil ys I Ll oMol (37 Jgan Lents Jalaill cDleledd %32.8 5 %29.51 5 %80.25 5 %50.17
;Hussain et al 1999 saTs sl ¢ Souchie et al 2010 ; ) o) 13 3 dplie @il o il e 2ae

.( 2010
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goanall B jofudll 3iid Sl Aally TSP slews A.niger » Mycorrhiza ) Bl i 7 Jes
sbasl) dlaja b % g padl)

G.mosseae (M) kil (A) @\ P shudl) il
M, Mo A.niger
0.108 0.088 Ao o
0.110 0.102 A 0
0.126 0.116 A, 5
0.132 0.122 A !
0.157 0.127 Ao 5
0.159 0.138 A 2
0.114 0.103 Ao R
0.114 0.112 A !
0.116 0.105 Ao R
0.117 0.114 AL 2
R, R, P, P, Po | P
0.09
0.113 0.110 0.107 0.133 0.119 5 Mo
0.128 0.116 0.114 0.158 0.131 109 M,
0.41 0.34 0.45 0.37 0.30
R, R, P, P, Po P_—A
0.09
0.116 0.109 0.108 0.142 0.123 9 Ao
0.10
0.125 0.116 0.113 0.149 0.127 s A
LSD MAP AP MP MA P A M
0.05 0.017 0.012 0.012 0.08 0.009 | 0.005 | 0.005

%53.26 <l sl # W ddlal wie L5l 8 Saladl jshudll 3 dysiee 5ol (95 8) Jslaadl 8 il caaa
B Gull) Aalaay Ljlie %18.72 sbeaall dlaje 5005 lgasit Alalaal) ilae Lo cle i) Aape 3 M1 dleladl) b
dalad o dery 3 Situgdll ayil L) (A DihsSlall 3yade () 45l 8 Saladl pedudll 5855 (8 Balll sda (g
Ji e il A (P04 ) Clinsdl) degana a5 o ey Aysemal) 5ol el psiedl) Ly ) 1 el
S <K endorhizosphere  dilaie b las 5y GG, spdiiall il o3 Alawly clall ) Ll 5 yladll il
NS Gadla lgie Aall sl Auaitie dysanll (adall 2l 8 il 400 e Slad .actorhizoshpere

Sltine DA (e 5l siedl) e Tpglall QLY Gales 3 dpeaill Ve 50l Gk e siedll Agala e a3
Habte ) ol (e aae Ul lewasi & gas cilingdll bl Ca™ 5 Fe @ 5 AL™? wo iisdll dunge
Dubey et ; Vierheilig etal , 2005 ; Nirmalnath , 2010 ; Bardgett, 2005 ; and Osorio, 2010

Caly Ayl 8 aladl saudll 8 dysiea sl ) ool Alniger  hally mahll of st cun WS ((al, 2011

oday (bl Alalee ) A36e %9.52 cialy saly) dlasll Alaje Cilaws L eyl Alaje 3 AL dlledll %28.53
Uaddy gsamall Galeal) Gans lily SHH A e clall Hsbadl) dpala 32l A AL niger hadll sliS G dsill
« Citric acid JI s Micro habitat s Micro environment ,siall Js 4agall Ghil 8 pH JI aad
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LS pe dxilisd e i Al alally Silisdl) Glayy) 58 e Slmd Formic acid < Malic acid « Oxalic acid
; Rajanka et al , 2008 ; Kumari et al , 2008 ) odialdl e 2ae oda af . aiala 52l 5 (ay shudl)
. (EL—Ghanyetal, 2010 ; Yadavetal, 2011 ; Malihaet al, 2004

LAY A salal) ehudlld Sliugdll jially TSP slews A.niger s Mycorrhiza J) ddlal a6 8 Jgan 585
el Alase b 17 aiS aile

G.mosseae (M) kil (A) @\ P sl slas
M1 Mo A.niger
11.38 5.16 A, 5
12.75 10.18 AL 0
25.82 18.86 Ao 5
29.62 22.18 A 1
33.79 24.36 A, 5
42.71 29.52 A 2
17.62 7.90 A, R
20.76 16.74 A 1
21.89 13.06 A, R
29.52 20.51 A 2
R, R, P, P, Po P
1885 | 16.79 | 12.32 26.94 20.52 7.67 Mo
2889 | 2571 | 1919 | 3825 27.72 127°° M,
2125 | 15.76 32.60 24.12 9.87
R2 Rl P2 Pl PO P
20.89 | 17.48 | 12.76 29.08 22.34 8.27 A,
26.85 | 25.02 | 18.75 36.12 25.90 116'4 A
LDS MAP AP '\Ff' MA P A M
0.05 4 3 3 1.9 2 1 1

b oalall shudll 8 dygiea saly) calae] a8 Slawsdll jaally TSP slews dygad) clalalll g dalal)l cblalee b Ll
Gibaef Log %5.16 calans ) Gl dlalasy Ljlie cilejiil) dlaje 8 P2 AL ML dlaladl) 3 %42.71 caly 45
S oslel) e g 138 L (%2.4) elil) Alalre ) A3jlie sbiaal) Aaje 8 %20.82 cuily dygina 520 L Alalaal
Glall sai e S (g)ia paana sall Al Cagylh B8 Jal e A Jaalls B 3 Apeaall e L) g Jaul
2 ) il Gma Hlaly Bile S S LY Gy Lpaliaia) & ey paliall dals 3245 DA e Y ae g

- ( Wahid and Mehana 2000 ; Chakraborty et al , 2010 ; Velazquez etal , 2005 ) iglis
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LAY B salad) jehudl) 38558 Sliugdl) jaally TSP slews Anige s Mycorrhiza J) dlal il 9 Jean
shaal) dlaye B 17 akS aile

G.mosseae (M) kil (A) ?M P il ilas
My Mo A.niger
8.04 2.40 Ao b
10.00 6.80 A 0
16.51 13.72 Ao b
16.60 14.45 A 1
18.86 17.94 Ao 5
20.82 18.16 A 2
12.02 5.49 Ao R
13.23 10.30 A 1
12.45 10.62 Ao R
13.79 11.88 Ay 2
R, R; P, P, Po P
12.07 | 11.25 7.90 18.05 14.08 4.60 Mo
14.33 | 13.12 12.63 19.84 16.55 9.02 M,
12.19 | 10.27 18.95 15.32 6.81
R, R; P, P, Po =)
12.60 | 11.54 8.76 18.40 15.11 5.22 Ao
13.80 | 12.84 | 11.77 19.49 15.52 8.40 Ay
LSD MAP AP | MP [MA] P A M
0.05 1 0.7 07 | 04 | 05 | 03 0.3

Aaje & gradll poendll S anulisll 385 (3 dygiee 304) dsan (115 10 )odlsandl (e bl cay

8 Alalee o Leg Guldl) Alalaay Alie M1 dlebadd) 3 Il e %7.23 5 %9.2 Loy dlaslly cile il
cilael 28 eyl Alaje 3 WAL Alabeall %3.2 <y clejil) Aajye b aslisd) 585 85245 Aniger
30l cabael 238 MIAL 1alysSildly Aniger  Shdl g Jalall cdlebae Wi o Gulidl) dlalaay 43)lie %2.98 caaly 30L)
jlae sl e slaslly cle i) dlajye 8% 10.48 5 %12.67 tly gpndll gsanall & asanslisdl 385 & dysine
(sl Saalls TSP alewd) dilaals 1y sSlalls Aniger  ladl) 716 g Jalll Clalas Cilans WS Gulidll Alalaag
sl 385 8 Lygmasalyy R2ZAIML ;RIALML ;P2 A1 ML 5P1AL ML cdlebed) e 3)
Baly) Lgmati Bl cilaef a8 cle il Alaje 3 N e %30.38 5 %25.76 5 %56,46 5 %46.3 il
Dlasll Aaje b guadll poendl b asulisll (S5 & %2748 5 %19.53 5 %41.85 5 %3422 <l
O YT sindll e Al iy cmg il diala (sgina anbing i) of YT gm0 (6F (B JRAY eaie apulisil
il o€y Al dygmall palea¥l Gany 08 3 dulay) hsd 0% Lgm Glald) I3 e lgiila) vie sLaY) 5
s gl el (Jub oy A sl Glabiey Glisased Glary il il cley) 5D e Sl
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o asmalisdl 385 B Sliasdl) Aually TSP alews A.niger s Mycorrhiza J ddlaf a6 10 Jga
Gle,ant ZL‘AJA gﬂ %‘é)a.bﬂ\ W\

G.mosseae (M) kil (A) @\ P il ilas

M Mo A.niger

1.24 1.12 Ao b

1.31 1.17 A 0

1.55 1.42 Ao b

1.64 1.49 A !

1.70 1.50 Ao 5

1.75 1.52 A 2

1.38 1.32 Ao R

1.41 1.34 A 1

1.43 1.37 Ao

R>

1.46 1.37 A

R, R, P, P, Po | P
1.36 | 137 | 1.33 1.51 1.46 1.15 Mo
1.49 | 144 | 1.39 1.73 1.59 1.28 M,

141 | 1.36 1.62 1.53 1.21

R, R, P, P, Po =)
1.40 | 1.40 | 1.35 1.60 1.49 1.18 Ao
145 | 142 | 137 1.64 1.57 1.24 A
LSD | MAP | AP MP MA P A M
0.05 | 0.074 | 0.052 | 0.052 | 0.033 | 0.037 | 0.023 | 0.023

Aaly) Akl A8 eabiad) Jlady pabaidl dabd) daladl ah le S (53 poans

By sl Leaags A0 U (mmy I i) (mmy LT 83855 80l Lealiaial 5 (1a5 RDiZOplANE  yius s 3l

Formic , Malic acid Jls Oxalic acid s Citric acid =<l Jia ‘;..mui Jalaill g A5l 8 clyyladll

paliaia) alafiy uad @ ey Al GLSally Aiae¥ly Ll enlS Galially 1Ay 508V e s acid

Souchie et al ; 2011 ¢ glalu 2003 uiys ¢ 1993 ¢ el ) agie ofinlll ey 138 affy il J8 (e cilidaall
. ( Abd EL- Ghany et al 2010 ; Yadavetal, 2010 ; , 2010
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gsanall & agulisdl 585 A Slhasdll dually TSP slewy A.niger y Mycorrhiza J ddlal il 11 Jgaa
aal)  Alaja gﬁ Yo g i)

G.mosseae (M ] . :M' 8l jalaa

()Jhﬂ (A)Jhl.“ PJ

M; Mo A.niger

1.20 1.11 Ao b

1.23 1.14 A 0

1.49 1.33 Ao 5

1.50 1.48 A 1

1.57 1.47 A, 5

1.58 1.49 AL 2

1.29 1.24 A, R

1.33 1.25 A 1

1.41 1.27 Ao R

1.42 1.31 A 2

R, R1 P, Py Po P
1.31 1.29 1.24 1.48 1.41 1.13 | M,
1.41 1.41 1.31 1.58 1.50 1.21 M,

1.35 1.28 1.53 1.45 1.17
P
R> R1 P, Py Po 7
1.34 1.34 1.26 1.52 1.41 1.16 Ao
1.38 1.37 1.29 1.54 1.49 1.18 A
LSD MAP AP | MP | MA P Al M
0.04 0.02 0.0 | 0.01
0.05 0.061 3 | 0043 | ST 10030 | Lo Ty

laddl

Azotobacter 5 Glomus mosseaelusSlall phdl Jaluidl st . 2003 . Bk deled ¢ Sl
(34) Al A8l o))l aslall dlae LAdaindl Juals 30L)s NLP.K palaial 32168 (uuas & chroococcum
- (2) 2aa)

Azotobacter 5 Glomus mosseaeluh bl jhdl Jalsiadl Lul . 2003 . Jld deladd o Shaludi-
(34) Aae Adhall o)y aslell das Adaial) Jiala 32L5s NLP.K (alaial 3. (a8 chroococcum
- (2) 2

Sk plasinly lseall Jsiy Ahiadl Jpane sai 8 Aiball L@ 5 . 1993 L Lihuas Sy aae ¢ el
cdasdl daala L Ae)) ) AL o)yei€a Aag ) L 5yl

BabsSolall iy gsaad) apandll 536 . 2011 . AUl sage golea Gl 2 3has aos e apSl ae ¢ il SO
salll Slea (amy (A (g5basl el HUumIC acid gl (aslay (gsanll mandlly Glomus mosseae
o S Aaala — Ae ) AIS) Gudlal) adal) painall A A5 8 dalid) ¢ hiuall 5,3 clal
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Jshdlls (Db sSolad)ashaall Hodadll (pule ddaliall HEYI . 1999 . (56168 daa) dea) 5 3lsh dena OlagS 5 e ¢ el
e Gualad) alaall Ao )yl aslall (e drals Alas L Jiad) gai (8 Lyl Al LSl ()R

eyl Aalal 51 L AShLeY) adyall Alas . aslsnd) el 3 Sl b alasiud L 2008 . e deas ¢ gsa
- (38) 2 . b

dagbl LAl dualsy e (8 0xils b Wy 5iSigi5¥1s BabsSolall o dalaill 2003 . (wisy elde ¢
.k dxala. eyl AS L6y i<

cala dadls L A Gy Acbuall Appead) el L 1989 L Gisaae b)) crliadlly jaal) ae ALK aUai ¢ gyl

gl jaally liugd sl e studl) Galaial & b sSld)l @byl 536 L 2003 . ol Gl ¢ olals
-2k Axala. Aoyl S L)) 6K dag k) L (Nicotiana tabacum ) adll Jealay gaiy 4383le

e Lag by Db sSolall Glpphady il Gpall J5b Jsaane dalainl .+ 2001 .+ ol 438l bl 5 asaly) Ll ¢ Gulie—
82-73 o . 2 aac . 6 alaa . Al e )l Alas . liul) dlendl (e dibide g

saany] (any mlll dlekll il Llaiul L 2009 . ald)) adla Gseaes Gua Glue Mo deas Goba ¢ Jlem
- (26-13)=(2)2asdi=(1) alaall Ase )3l aslall 43S0 Alaa L A50aY) Clagallg

e Al A4S L 35 daals st il ale L 2009 . g i gileads 5 BisiBasa ¢ Jpuabe

s b oelly by gliagdl) Al A3 b clphaill s L 2011 0 Sl e e oaas dese Gl ¢ aunlis
drala L llally de )y A4S L(3) aasdl (39) alae . Al ol Gule DU Alas .(Zea mays) 5 Jsass

. daasall
-Abd El-Ghany, Bouthaina. F.; A. M. Arafa Rawhia.; Tomader, EI-Rahmany and Mona. Morsy.EI-
Shazly. 2010.Effect of some soil Microorganisms on soil propertiesand Wheat production under
north Sinai conditions.Journal Applied Sciences Research. 4(5):559-579.
-Ahmed, Farah.; Ahmed.,Igpal.and,Khan.,Mohd..Saghir. 2004. Indol Acetic Acid production by the
indigenous isolates of Azotobacter and Fluorescent pseudomonas in the presence and absence of

tryptophan .Turk . J . Biol 29:29-34.

-Chakraborty, B. N.; U, Chakraborty.; A, Sunar. and P. L. Dey. 2010. Evaluation of Phosphate
Solubilizers from Soils of North Bengal and Their Diversity Analysi. World Journal of
Agricultural Sciences. 6(2):195-200.

-Fracchia, S.; I. Sampedro.; J. M. Scervino.; |. Garcia-Romera.; J. A. Ocampo. and A. Godeas.
2004. Influence of Saprobe Fungi and Their Exudates on Arbuscular Mycorrhizal Symbioses.
Balaban, Philadelphia/Rehovot. Symbiosis, 36 (169-182).

—-Grover, Ms. Richa. 2003. Rock Phosphate Solublizing Microbes as a Source of Nutrients for

Crops. Department of Biotechnology and Environmental Sciences Thapar Institute of
Engineering and Technology. Patiala-147004.

-Guang-Hua, Wang.; Zhou, De-Rui.; Yang, Qian.; Jin, Jian.; and Liu, Xiao-Bing. 2005.
Solubilization of rock Phosphate in liquid Culture by Fungai isolates from Rhizosphere Soil.
Pedosphere. 15(4):532-538 .

-Hussain, Azhar. A.; Hoda, H. Abo Ghalia. and Soad, A. Abdallah. 2001. Rock phosphate
solubilization by Aspergillus species grown on olive-cake waste and its application in plant
growth improvement. Egyptian Journal of Biology. vol, 3, pp 89 - 96 .

-Khan, Mohammad. Saghir. and Almas, Zaidi. 2007. Synergistic Effects of the inoculation with
plant Growth — Promoting Rhizobacteria and an Arbuscular Mycorrhizal Fungus on the
Performance of Wheat. Turk. J. Agric for (2007) 355-362.
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-Kumari, A.; K. K. Kapoor.; B. S. Kundu. and R. K. Mehta. 2008. Identification of organig acids
producedduring rice straw decomposition and their rolein rock phosphate solubilization. Plant
soil environ., 54,(2):72-77.

-Mahdi, S. S .; Hassan, G. | .; Samoon, S. A .; Rather, H. A, Dar, S.A and Zehra, B. 2010 . Bio
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