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Figure 1. PCR product from phenazine-1-carboxydid §2CA) synthase gene with the specific primBSA2a
and PCA3b (1150 bp), iR. fluorescens isolates on 1% agarose gel. The wells are inctndin100 bp DNA
ladder, 2. dn2, 3. w_13, 4. wtl_65, 5. 2-79 astpascontrol, 6. CHAO as negative control.

G. graminisvar. tritici z & sguluss 05, » PhZC, D 5 ozl P. flUOrescens sloa s b cpoSils awslio -\ Joo

Table 1. Mean comparison of the influencehffluorescens isolates havinghzC, D on mycelial growth of
Gaeumannomyces graminis var. tritici

Strain Inhibitory halo  Strain Inhibitory halo Strain Inhibitory halo Strain Inhibitory halo
on KB (mm) on KB (mm) on PDA (mm) on PDA (mm)
wkz1l 89 9.66 a wt_20 5.33 ghi eql_3 13.33a gn2_2 9.33 efghi
j_kh9 9.33ab eql_4 5.33 ghi wtl 65 12.66 ab whm3 9.0 fghij
2 .79 9.0 abc bl 3 5.33 ghi dn2 12.33 abc b_14 8.33 ghijk
b_70 8.0 bcd whm_90 4.33 hij wh_m5 12.33 abc w_13 8.0 hijk
gn2_2 8.0 bed dn2 4.33 hij wkzl 89 11.66 abcd bl 3 7.33 ijkl
wh_m5 7.66 cd wbl_2 4.33 hij j_kh9 11.66 abcd wt_20 7.33 ijkl
whm3 7.33 de b_14 4.33 hij 279 11.33 abcde whbo2_7 7.0 jkl
wtl_ 65 7.0 def dn2_2 3.33jk whm_90 11.33 abcde eql 4 6.66 ki
wtl 48 6.0 efg eql_3 2.33 Kkl dn2_2 10.66 bcdef wbl 2 5.331Im
whm_2 6.0 efg wkz1l 105 1.331 wkz1l 105 10.33 cdefg whm_2 4.66 m
w_13 5.66 fgh Check 0.0m wtl 48  10.0 defgh Check 0.0n
who2 7 5.66 fgh b 70 9.33 efghi

Means followed by the same letters are not siganifily different by Duncda test at 5% probanility level.
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Figure 2. Siderophore production Byfluorescens isolates (umol/lit). Means with the same lettaes rzot
significantly different by Duncds test at 5% probability level.
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Table 2. Production of hydrogen cyanide (HCN)Royluorescens isolates undein vitro conditions

Strain HCN Strain HCN Strain HCN
2-79 3 wtl 65 2 CHAO 3
whm_5 1 w_13 1 b 70 1
b 14 2 jkh_9 2 dn_2 3
wtl 48 1 wbl 2 3 wbo2_7 1
wkzl 105 3 whm_90 1 whm_3 2
b 13 1 whm_2 2 dn2 2 2
wkzl 89 3 wt_20 1 eql 3 3
eql 4 3 gn2_2 2 - -

G. graminisvar. tritici z,6 4 005/l puiS 50, sl asls » P. fluorescens s xsb slaaslaz L3506 uil g 4526 Y Jso
Table 3. Analysis of variance for the effectdPofluorescensisolates on growth factors of wheat infected by
G. graminis var. tritici
Mean squares

SOUGSOT g tem lengh oo engn PRI S fesh Sl iy oot ot
Isolate 23 511 89.48" 5.87" 0.0024 0.0005 0.0240° 0.0020
Error 48 0.17 0.19 0.22 0.00008 0.00008 0.00004 O0OGmB
CV (%) - 2.31 2.96 18.44 3.16 6.33 3.22 5.30

™ Significant at 1% probability level.
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Abstract

Wheat take-all disease caused@aeumannomyces graminis var.tritici is one of the serious wheat
diseases in our country, Iran. TRgeudomonas fluorescens bacteria by root colonization and antibiotic
production ability are an important biologic corniagent of soil born disease. In this study, presesf
the phenazine 1-carboxylic acid synthase gene naakdd in 21Pseudomonas fluorescens isolates via
PCR using specific primers of PCA2a and PCA3b. Albe ability of antimicrobial metabolites
production by all of these bacterial isolates saslsiderophore and hydrogen cyanide and influences
on the growth of pathogenic fungi was investigatiedn vitro culture. Ability of the selected baritd
isolates for controlling wheat take-all diseaseantested in a greenhouse experiment using a coshplet
randomized design with three replications. The ltesshowed that bacterial isolates were able to
produce siderophore and hydrogen cyanide undeitrio ®onditions. The results of the greenhouse
experiment showed that wt_28g1 3«wtl 65:eql 4«2 79«whm_3 s wbo2_7 isolates had positive
effects on a number of wheat growth factors sualeishoot length, root and shoot dry/fresh weight
and also reduce in the pathogenicity index wastiein controlling take-all disease in effectddr.
In total, the results of this research showed Ehd#ituorescens bacteria can be used to biologic control
of the take-all disease.
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