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Table 1- Analysis of variance for different plant parameters as affected by experimental treatments
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(%) s gy 2091 13.80 22.92
CV (%)

Lt Y5 gime pE 1S g7 50 Jloin! o )0 45 jxe a5 4 FF g F
** *and: significant at the 1%, 5% probability levels

L9 o Figd Joas ploml | (£pSole ol g osiliny |y w2
5955 el g g cupd g (ol pez) Lol 085 3 (V)
4 aS) 0y 55 sl 4l>)n 198> cyinlojl 3590 dsyie )3 Nidg
A odaliie (Cawl S5y ol MolS™ 8305 9 (5)lg8 slosben & youo
aloyo (gl pUS 3,5 5553550 3 55 (V) esn ST s okl 3o

Solass pidle
L35 slagbsn @90 4 039l (S (55) )lon Mo
@ lahg 4 b 010 S b b (Vb daw 1 S5y (2800
b )3 839, 48,5 )15 o p iy 9 )l95 g plate g ) Syg0
S prgad 0 LS v pled dabgr «s)low (92 8



QD s ¥ oylocd o alo o((5359LiS @b 5 pole) LS cbili> 4y s FAY

Solo a5 J0)d 00 B 135550k 5,8 pas jlas 4y G o
aaglin 45 2255 e () o5 5 s ) JS) 25 azals
Aile Sy pign (S95) 2 b Sbisl 4 shses GlalS
5 lagsale Jlite 313590 )5 sl jiy S35 9 (639 Ssies
G. 565 ;)L 5l ao 0 VA v Joleo (g)lows i oy 208 (08
3 Ao D FA Jolre (glows ud oy iiin ¢ Ud o8, > MoOSseae
() JS8) 48 03 plyex 08 piS 2lipeSule 485 pae Lo )
248 jbplen el sl g o8y Jlite 51 BT 5 ian
Qo pd YAIYY Jaleo (6 )lows coids o oS 2945 o0 sdaliie (V) JSUi
g Al s dy psby g3l Ly Sy paS 9k el Jlos )
il pie jlaw )0 50 (4o yd YAFY) (g)law i oy i
L bls)l ) gladlas an ST.0d 00> olyex 08) 55d (2L Sh
Lol 395 o3 53 pols gl b o geidli e Cuoglio 2381
e (8 angS oS Conglie W08 Ml (B) il 5 il
Pk il Ly a8 B po (oligegdge Gyan 2yl S
A A (ool )3 (poren (Bl Gl 09 0ad s
o ()8 2 sbhedld (il el psh gl b (LS il

(W) 29500 5itsS wil oatiS S8 (glo3 ol G131

5 4 Al polals o] B s 5 005 ol 5 L
(sAnsly 50l Ylaial 3 Yl g ooy iz 31y (S35 Sy
dg2ge s3I 53 VL plislen 008 AL 535 SUj wa
aS Cowl o dalais (0 K5j (ghlow (ol G99 g cddlaio )
cilbao (V) (w92 ST 9 (1) OSan 5 (,Ladl lylebl b aoes o
Sy
S99l sl g Ljlass jo (Sasll ciad

JSb a4z 51 pob g L yodos il ¥ Jgi (ollas
A LialS a e Jg ais Sogll ond el el (o)l sne
L5 a8 oS b o el (clapdiS 55 Sogll G shod
295 4 glis polie e 5o (Il Gyl 1 ol gl ey o0
0)lg2d Cuoglie inlidl 4y yoio ol didy )y yidg My S ym0 (il )
S8 31 5 aS gpolie alen jlas s aiload Joluw
S P i & Cunl (s i 35800 > yidi psh ypus ]
sleassS sloslawl Lol (Vo) o)l Jok o)lasd Cuoglio yiul3al )
4z )S1ob Jials (e sl JSB @ ]y (g)low a8 12)s0e
Oy (Jg Cublis 392 (61 me D9l 152)9S0le lakieS (e
950 40 Jel Cawd 4 G, MOSSEAE 4355 50,8 51 (¢ )lows S

o) (553151 Cliao 2 @35 @l g 1525501 46 L bl 1 31 (eSilen Ammllo Y Jgan
Table 2- Mean comparisons of main effects of mycorrhiza, azospirillum and wheat cultivars on measured treats
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| & r G e A 5
orE e > ' G. intraradices A 55,5 pas
Chamran Behrang  Dena mosseae 28 lipoferum No use
No use
Sl Cops Sl
Average coefficient of 2507a  16.80b  7.33c¢ 5.38¢ 9.25b 34.57a 14.95a 16.85a
infection
Sagll s
Sl 49.88a 3538b  29.55b 27.66b 31.88b 55.27a 34.40a 38.14a
Intensity of infection
AUDPC 350.66a 235.63b  102.90c 75.60c 128.45b 485.14a 200.69a 221.77a
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Means followed by the same letters in each column are not significantly different (Duncan’s multiple range test).
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Table 3- Mean comparisons of interaction effects of mycorrhiza, azospirillum and wheat cultivars on measured treats

Intensity of infection

PN
Type of infection

o3 S AUDPC

;Lo S b (Sl
Treats Average coefficient of infection
CXM X A
Clx M1xAl 25.24d
C2x M1xA1 41.29bc
C3x M1xA1l 54.42a
Clx M2xA1l 20.49d
C2x M2xA 1 12.37¢
C3x M2xAl 2.69fg
Clx M3xAl 2.11fg
C2x M3xAl 4.84efg
C3x M3xAl 11.42ef
Clx M1xA2 25.55efg
C2x M1xA2 33.24c¢
C3x M1xA2 43.09b
Clx M2xA2 2.57fg
C2x M2xA2 7.75¢efg
C3x M2xA2 4.69efg
Clx M3 xA2 2.04fg
C2x M3 xA2 0.69g
C3xM3 xA2 9.55efg

48.00b 355.13d Mr
55.33ab 578.67bc S
68.33a 764.17a S
26.00def 36.07gh Mr
31.33c-f 174.07ef M
38.66bcd 283.03de Ms
19.66f 34.57gh R
22.33ef 67.43fgh M
45.00bc 159.37efg M
43.00bc 131.83fgh R
50.33ab 475.30c Mr
57.33ab 605.73¢ Mr
21.33ef 31.70gh R
28.00def 109.67fgh Mr
36.00cd 134.17gh Mr
18.33f 30.10gh R
20.00f 8.63h Mr
43.00bc 131.83fgh M
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Means followed by the same letters in each column are not significantly different (Duncan’s multiple range test).
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Figure 1- Effect of mycorrhiza levels and wheat cultivares on on intensity of infection, average coefficient of infection, type
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Figure 2- Effect of azosprillium levels and wheat cultivares on intensity of infection, average coefficient of infection, type of
infection and AUDPC

Olao a8 5550 50 s Al 3,5 4 Cans) 55 (5 lows
0db 03y )L Ay (gl yoSole 465 93 (g Lol g (Dbl 3590
Olialin 55 pB)l 5)90 13 93,5 Jos 53950 G. MOSSEAE 4o
sLaags 3 )8 pas 938 Lailyd 93 1 53 )93 pBl sl (L5
o (Ol 08y 4 Cund) (st Cenglio cpby gl g 152)950Le
o s Lo clumlie aSol ol 5 455 Lol o)l <55 (g lows
Gty 5 ©ad 30> Vo B gl sl g 152)sSile )08 51
OialS (6355 45 pis &y Cud )0 pB)) 3 (ko 4 (Sl

JOER

5 S5 ot
450 (oolod 33 3)5 S35 (§)lens odal Cund & @l 4 425 L
Ve O 3 olew E89 (e (imen Culld 2929 (o) 3y90
08 ol s Gislel cpl guls (IS jobo 4y gy pusio duo pd V-
3y S5 & o pAS Canglio SlE)) o (l5w 4 (35 155500
e S5 4 4251 55 psh sl b 9is gl sizzan 315
allio oy Jsd o s 3 Jp Bl B silewr JES 5
38 b 4 bgsye cng B 4SS Lol sl ial8l 1) 55 b puiS
o3l 93 oyl (SauSais sl a8 e 59y 6,58b g )6 plgs
4o pS plB)l Cnglie ) (gumo 3 Vel iy Gl 4 e

&be

1- Afshari F. 2003. Studies on rust resistance in wheat with particular emphasis on stripe rust. Ph.D. Thesis,

University of Sydney, Australia. 252 p.

2-  Agrios G.N. 2004. Plant Pathology, 4th edition on Academic Press. 635 p.

3- Amooaghaie R., Mostajeran A., and Emtiazi G. 2003. The effect of Azospirillum strains bacteria concentration on
the growth of wheat roots. Journal of Agricultural Science, 33 (2): 222-213. (In Persian)

4- Balol G.B., Shilpa Kumari M.V., Raaghavendra M., and Divya B. 2012. Role of Mycorrhizae in Plant Disease
Management. Research Journal of Agricultural Sciences, (3): 1. 01-09.

5- Bashan Y., and de-Bashan LE. 2002. Reduction of bacterial speck (Pseudomonas syringae pv. tomato) of tomato



QD s ¥ oylod ol o((5359LiS @l 5 pole) LS cliliz 4,85 YAP

11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-

30-

31-

by combined treatments of plant growth-promoting bacterium, Azospirillum brasilense, streptomycin sulfate, and
chemo-thermal seed treatment. European Journal Plant Pathology, 108:821-829.

Bjarko M. E., and Line R.F. 1988; Heritability and number of genes controlling leaf rust resistance in four cultivars
of wheat. Phytopathology, 78: 457-461.

Campos-Soriano L., A-Martinez J.G., and San Segundo B. 2011. The Arbuscular Mycorrhizal symbiosis promotes
the systemic induction of regulatory defense-related genes in rice leaves and confers resistance to pathogen
infection. Molecular Plant Pathology, 1-14.

Campos-Soriano L., and San Segundo B. 2009. Assessment of blast disease resistance in transgenic PRMS rice
using a gfp-expressing Magnaporthe oryzae strain. Plant Pathology, 58: 677—689.

De la Noval B., Perez E., Martinez B., Leon O., Martinez-Gallardo N., and Frier J. 2007. Exogenous systemin has
a contrasting effect on disease resistance in mycorrhizal tomato Solanum lycopersicum plants infected with
necrotrophic or hemibiotrophic pathogens. Mycorrhiza, 17: 449—460.

Egamberdiyevaa D., and Hoflich G., 2003. Influence of growth-promoting bacteria on the growth of wheat in
different soils and temperatures. Soil Biol. Biochem, 35: 973-978.

El-Hamshary OIM., El-Gebally OG., Abou-El-Khier ZA., Arafa RA., and Mousa S.A. 2010. Enhancement of the
chitinolytic properties of Azospirillum strain against plant pathogens via transformation. Journal American
Science, 6:169-176.

Higa T. 2000. What is EM Technology? EM World Journal, 1: 1-6.

Huang J., Luo S., and Zeng R. 2003. Mechanisms of plant disease resistance induced by arbuscular mycorrhizal
fungi. Journal Public Medical, 14(5):819-22.

Leon-Reyes A., Spoel S.H., De Lange E.S., Abe H., Kobayashi M., Tsuda S., Millenaar F.F., Welschen R.A.,
Ritsema T., and Pieterse C.M. 2009. Ethylene modulates the role of Nonexpressor of Pathogenesis-Related genes1
in cross talk between salicylate and jasmonate signaling. Plant Physiology, 149: 1797-1809.

Liu J., Maldonado-Mendoza I., Lopez-Meyer M., Cheung F., Town C.D., and Harrison M.J. 2007. Arbuscular
mycorrhizal symbiosis is accompanied by local and systemic alterations in gene expression and an increase in
disease resistance in the shoots. Plant Journal, 50: 529-544.

Mostajeran A., Amooaghaie B., and Emtiazi G. 2005. The effect Azospirillum and pH irrigation water on yield and
protein content of wheat cultivars. Journal of Biology, 18(3): 248-260. (In Persian)

Peterson R.F., Campbell A.B., and Hannah A.E. 1948. A diagrammatic scale for estimating rust intensity of leaves
and stems of cereals. Canadian Journal Research, 26: 496-500.

Pieterse C.M., Leon-Reyes A., Van der Ent S., and Van Wees S.C.M. 2009. Networking by small-molecule
hormones in plant immunity. Natural Chemical Biology, 5: 308-316.

Pozo M.J., and Azcon-Aguilar C. 2007. Unraveling Mycorrhiza-induced resistance. Plant Biology, 10, 393-398.
Pozo M.J., Jung S.C., Lopez-Réaez J.A., and Azcon-Aguilar C. 2010. Impact of arbuscular mycorrhizal symbiosis
on plant response to biotic stress: the role of plant defence mechanisms. In: Arbuscular Mycorrhizas: Physiology
and Function (Koltai, H. and Kapulnik, Y., eds), pp. 193—207. Heidelberg: Springer.

Rejali F., Alizadeh A., Salehrastin N., Malakouti M.J., Khavazi K., and Asgharzadeh A. 2006. In vitro preparation
and reproduction of inoculant of Glomus intraradices. Iranian Journal of Soil Research (Formerly soil and water
science), 20(2): 273-283.

Roelfs A.P., Singh R.P., and Saari E.E. 1992. Rust Diseases of Wheat, Concepts and Methods of. Disease
Management. CIMMYT, Mexico. 81 p.

Safavi P., and Turabi D. 2008. Evaluation of promising wheat lines resistance (C-81) climate green to yellow rust
in Ardabil. Research and development in agriculture and horticulture, 187-179.

SAS 9.01.3 Copyright (c) 2004. By SAS Institute Inc., cary, nc, USA. SAS (r) Proprietary Software Version 9.00
(TS MO).

Singh G., and Mukerji K.G. 2006. Root exudates as determinant of rhizospheric microbial diversity. In, Microbial
activity in the rhizosphere. K.G. Mukerji, C. Manoharachary J. Singh eds. Springer Verlag, Berlin, Heidelberg, 39-
55.

Smith S., and Read D. 2008. Mycorrhizal Symbiosis. London: Academic Press.

Tortora ML., Diaz Ricci J.C., and Pedraza RO. 2011. Azospirillum brasilense siderophores with antifungal activity
against Colletotrichum acutatum. Archive Microbiology 193:275-286. doi:10.1007/s00203-010-0672-7

Van der Ent S., VanWees S.C.M., and Pieterse C.M. 2009. Jasmonate signaling in plant interactions with
resistance-inducing beneficial microbes. Photochemistry, 70. 1581-1588.

Wayne AS. 2009. The incidence of yellow rust of wheat in irrigated fields in cold regions Kohgiluyeh and Boyer
ahmad. Journal of Agricultural Sciences and Natural Resources, 16 (2): 67-78.

Whipps J.M. 2004. Prospects and limitations for mycorrhizas in biocontrol of root pathogens. Canadian Journal
Botany, 82: 1198-1227.

Yasuda M., Isawa T., Minamisawa K., Shinozaki S., and Nakashita H. 2009. Effects of colonization of a bacterial



YAV )3 K3j 4 puiS 6l Cangliio 2 pols ypwsl 3 1525950k 5l (oo

endophyte, Azospirillum sp. B510 on disease resistance in rice. Bio Science Biotechnology Biochemical, 73:2595-
2599. doi:10.1271/ bbb.90402.

32- Zegg R.S. 2006. Disease resistance in plants through Mycorrhiza fungi induced allelochemicals. Springer:
Biological Control of Plant Pathogens and Diseases, 181-192.



