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d}b)ag@\ont}{GSB—cbd‘YQ):@):
O 5 206 55 05 (Sl ed ko 1035 & 0T
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hlde iy Jsho oS5 5 i 0508 Lydgome ¢ iy
2= & Bacillus velezensis S —Y .S
Bl wa,S A oldss ool e 4y O sl S
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5 2Me me O 5 b 5l g 258 0 sy b & 5 ST,
&5 Uslaze 1y SIbl Lamms PH 5 ol 555 sl ST

s3h G or Aoy B b mlse ol 3 5 edd
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Do b awlie 5o oles i, 5 Saislasl s S
VeSSl eSis ¢Sl (EPS jldds op 28) dalis
e I R Sy SL TS
O Ly i 0313 15 NA+PDA  =iS Lo (g5l
Al s B el om0 (6 ST O gl s 1 205 S
0313 513 5l 7 51 e Bl F10 Al b ot 1S 5
Lks U i 433 YA Glos s bajles s
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sy AT (a5 o =i b o LT BT
oyl QIS 5 s 136 Ol e SIUT Cgr JT 5 ukma
25 s b oS b g ol dops S

.(Gutpa & Diwan, 2017) i awl>es

1-F
x = (——)x 100

o o 5 Dl Ao y3 X
o B gl bl F
oK o adgl ki

&3819> HEPS of 0 4 S 55 1 sy
AUl 3T Ll 53 pis” 590

S8l Ol 2 sl s B 5 s

a8 s 3 51 sl 51 eSKa il Il sk
CiS Loes (6 ;S o jan 4 EPS I 4ty jlke s~
Jhie OT 5 EPS jldie o S slols sles Olgie 4 NB
A A odd Jateds Hdsde Vbl ks Ol e
“ ke Vsl e 00 e b 0806 sl e
b b Sh Osmiligwr boodd mdls 0287 Looe 2

by o Celn ¥ Ods w V7" CFU/mI Cumezr Ol jus



Yo

YRR Lo c93 8ylowd el s ¢ S 330LS )3 (a5 lgeo

i o33 L3 5 sde 7 s OIS 1S a 0,5 5 Ldd
o plonil B3l Sl = b B s g6t T
BBCH- 53, 3l ool 3 ST Ol i g
A3 eslansl Witzenberger et al., (1989) L. 5 Scale
I il ol Solew S8 Oljms 5 (S okes ks

dls 25 Jge b Gl Lasles 53 3T OlaLS 1 e

: -
Gl s =
I gl ol X aslE OF L Slalf 210)
cnzz 33aa SLLE 1S 80 X gyl oz lE oa AL
XYoo
G
&

b Bacillus amyloliquefaciens 38 eps E O w5
PCR SuisG 3 08 Laku!
L S SN0 B b 4okt S JIs
Ssms S SL 3 05 ol 3ls Ol EPS E 05 sl S5leT
Wy 5 05 Cemal 4 gl ol (0 JK8) 5l
Gty S L 3 05 0L Olpe S s S
S Lo b amlie 53 L by BT e aniy
Real ¢SS5l eslizul L EPS lude aS™ (slyls NB

Ad gy plime PCR

* 1500bp

B Om 8 ERYDEEREE

oA Jsb weds ST EPSE 05 a by e LL—) IS
PCR ¢SS5 Law 5 3L i V00

Fig. 1. A band amplified of eps E gene of 1500 bp
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Fig. 3. Comparative analysis of the eps E gene
expression in bacterium
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Fig. 4. Relative expression of eps E gene in liquid
culture medium containing exopolysaccharide. T1
medium containing 20 g of sucrose per liter. NB

medium served as control.
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Fig. 2. Production of exopolysaccharide around
bacterial colonies in solid culture medium. Lower
and upper photo containing 20 g of glucose and
sucrose per liter of culture medium, respectively.
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Table 2. Effect of EPS on seed germiation after 48
hours

Treatment Ohadi Baran
NB 8.66 Ab 833 Ab
20g Glucose 10 A 9.33 Ab
20g Sucrose 10.66 A 1033 A
Distilled water 10 A 10 A
(Control)
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The mean comparison was performed with the
Duncan method. Similar letters indicate no
significant difference at the 1% level.
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Fig. 6. Percentage growth inhibition of fungal
pathogen by exopolysaccharide. T1, T2 and NB
treatments medium containing 20 g of glucose, 20 g
of sucrose with high EPS and NB as culture
medium with low EPS, respectively. The mean
comparison was performed with Duncan method
(Treatments with 2, 3, 4, and 5 replicates). Similar
letters indicate no significant difference at the 1%
level.

28 Wl Ll ol 4 sL S
4L & g0 31 (Tl

O e b okl Hlad e ol Ol Slalie ) p
2> Sk e 4 Somn Osks AL s B s
Bl ol 53 0 Jled Hsds g b 5 5d Cand
35 LS g cpl pmed (L3 g ol cblas b
S5l S35 g e klsil il eds W5 S L s S
g_JT o S aals D s p opl 3 Ll il 9k
Golrs B ol plp 3 ding eds Jlojdy Jhads
» S e Glos e Wl Sy o
AV JK) 59 0 48 b Caad



74 YRR Lo 093 8 yloud pinis sl ¢ Sd 390LS 45 s § 5lapo

OLL o8, Hles 53 soles ) EESTS NN FNWSPE Y PRES

Table 3 . Percentage of disease inhibition in Baran cultivar

Scale Disease severity in root and crown Infected EPS NB
control treatment  medium
0 No symptoms 0 22 16
1 1to 25 % of plant tissue darkening symptoms 2 2 4
2 26 to 50% of darkening symptoms 1 1 2
3 51 to 75% of infection in roots and crowns 3 0 3
4 76 to 100% of infection in roots and crowns 19 0 0
Percentage of disease inhibition Oc 88a 64b
Percentage of infection 100a 12¢c 24c
Total number of plants studied 25 25 25
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The mean comparison was performed with Duncan method. Similar letters indicate no significant difference at
the 1% level.
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Table 4. Percentage of disease inhibition in Ohadi cultivar

Scale  Disease severity in root and Infected control EPStreatment NB medium
crown
0 No symptoms 0 20 14
1 1to 25 % of plant tissue 0 3 6
darkening symptoms
2 26 to 50% of darkening 1 2 4
symptoms
3 51 to 75% of infection in roots 3 0 1
and crowns
4 76 to 100% of infection in 21 0 0
roots and crowns
Percentage of disease Oc 80a 56b
inhibition
Percentage of infection 100a 20c 44b
Total number of plants studied 25 25 25
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The mean comparison was performed with Duncan method. Similar letters indicate no significant difference at
the 1% level.
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Abstract

Plant growth—promoting rhizobacteria (PGPR) release polysaccharides extracellularly into the environment
called exopolysaccharides in the form of capsules or sime, protecting them from biotic and abiotic stress
conditions and enabling them to survive in the rhizosphere. Bacillus amyloliquefaciens is well known for
producing wide spectrum of biopolymers and antimicrobial compounds. On the other hand, take-all is one of
the most important diseases of wheat caused by the fungus Gaeumannomyces graminis var. tritici. Biological
control of this disease depends on the colonization of bacterial population in rhizosphere under stress conditions.
In present study we targeted one of the most important genes in the production of exopolysaccharide polymer
called eps E gene showed that bacterium has. The eps E gene expression analysis by Real Time PCR technique
showed that bacteria in the treatment of culture medium prepared with sucrose and glucose compared with the
control treatment had a 60-fold increase in eps E expression. The results of disease control showed that there
was a significant difference in the disease incidence when seeds were treated with bacterium plus the maximum
exopolysaccharide and bacterium with minimum exopolysaccharide, in comparison with a control treatment.
The percentage disease inhibition recorded for the treatments of Baran cultivar 88 and 64% and Ouhadi cultivar
88 and 56% related to culture medium containing EPS with maximum amount and nutrient broth culture medium
with minimum amount of EPS, respectively. The overall results of this study demonstrated that the B.
amyloliquefaciens with high production of exopolysaccharide had a strong ability to control take-all disease in
comparison with treatment of NB culture medium.
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