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Fig. 2. The number of pustules on leave of the
winter wheat varieties Boulani and Forno (highly
susceptible), and Roushan (moderately susceptible)
inoculated with root-colonizing P. fluorescens
strains. Mean values (three replications) followed
by the same letter are not significantly different
(p<0.05).
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Fig. 1. Disease severity of leaf rust on the winter
wheat varieties Boulani and Forno (highly
susceptible), and Roushan (moderately susceptible)
inoculated with root-colonizing P. fluorescens
strains. Mean values (three replications) followed
by the same letter are not significantly different
(p<0.05).
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Fig. 3. Colonization levels of two P. fluorescens
biocontrol strains on the roots of the winter wheat
varieties Boulani, Roushan and Forno (in CFU/mg
of dry root mass). Mean values (three replications)

followed by the same letter are not significantly
different (p<0.05).
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Table 1. Peroxidase activity in the leave of three wheat varieties in the interaction among Pseudomonas fluorescens

CHAOgfp2, P. fluorescens PF153mcherry and Puccinia triticina after 48 hour inoculation by pathogen.

Treatment Peroxidase activity Treatment Peroxidase activity
Boulani 0371¢g Roushan+Pt 0.480 bed
Boulani+CHAO 0.395 fg Roushan+CHAOQ+Pt 0.505 abc
Boulani+PF153 0.364 g Roushan+PF153+Pt 0.487 bed
Boulani+Pt 0.535 ab Forno 0.367 g
Boulani+CHAO+Pt 0.536 ab Forno+CHAO 0.363 g
Boulani+PF153+Pt 0.521 ab Forno+PF153 0.407 efg
Roushan 0.446 def Forno+Pt 0.548 a
Roushan+CHAQ 0.456 cde Forno+CHAO+Pt 0.508 abc
Roushan+PF153 0.450 cde Forno+PF153+Pt 0.558 a

Pt: Puccinia triticina

Mean values followed by the same letter are not significantly different (Duncan test, a=0.05)

Puccinia Jf)l_.,.ﬁ 3 P. fluorescens CHAOgfp2 4 P. fluorescens PF153mcherry aslda> 95 la Jolad gy =Y J s>

Sl b G5l Colu FA 5l an &8 53 (PAL) UL 5T VT b 0 5T Clld Ol 3 005 035 L triticina

Table 2. PAL activity in the leave of three wheat varieties in the interaction among Pseudomonas fluorescens

CHAOgfp2, P. fluorescens PF153mcherry and Puccinia triticina after 48 hour inoculation by pathogen.

Treatment PAL activity Treatment PAL activity
Boulani 36.75 ef Roushan+Pt 55.08 a
Boulani+CHAO 35.87f Roushan+CHAO+Pt 5771 a
Boulani+PF153 37.45 def Roushan+PF153+Pt 5794 a
Boulani+Pt 38.75 cde Forno 34.77 t
Boulani+CHAO+Pt 4127 ¢ Forno+CHAO 3493 f
Boulani+PF153+Pt 40.37 cd Forno+PF153 3561 f
Roushan 3412 f Forno+Pt 49.25b
Roushan+CHAO 37.99 def Forno+CHAO+Pt 49.87b
Roushan+PF153 36.38 ef Forno+PF153+Pt 49.08 b

Pt: Puccinia triticina

Mean values followed by the same letter are not significantly different (Duncan test, 0=0.05)
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Abstarct

In this research, the interaction between two biocontrol strains of Pseudomonas fluorescens
(PF153mcherry and CHAOgfp2) and three wheat cultivars (Boulani, Roushan, Forno) were studied to control
wheat leaf rust disease (Puccinia triticina) under greenhouse conditions. Bacteria were appliedusing the seed
treatment method. Results showed a reduction in disease severity on the leaves in certain combinations of
bacterial strains and wheat cultivars. This was particularly evident for the interaction between CHAOgfp2 and
Forno with 69.74% decrease in the number of pustules on leaves. The Bolani and Forno cultivars that were not
treated by bacteria exhibited the highest infection of leaf rust. Study of bacteria—wheat-pathogen interactions
showed that the interaction between PF153mcherry with infected and non-infected Forno showed the highest
bacterial colonization (7801.1 and 8154.4 cfu per mg dry root, respectively). Interaction between CHAOgfp2
with infected and non-infected Roushan cultivar induced the lowest colonization on the rhizosphere by 938.2 and
887.3 cfu per mg dry root, respectively. However, interaction between pathogen and cultivars resulted in the
increase of peroxidase and phenylalanine ammonia lyase (PAL) activity in the leaves. In summary, we observed
negative correlations between the bacterial colonization (cfu per mg dry root) and the number of rust pustules on
the leaves. There was significant correlation between PAL activity and disease severity. Overall results of this
study indicate that there is a promising beneficial interaction between the bacterial isolates and wheat cultivars

which induce systemic resistance and suppress the leaf diseases in the sustainable agricultural system.

Keywords: wheat rhizosphere, beneficial bacteria, induced resistance, leaf rust, enzyme activity




