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Elsinoe fawcettii causing citrus scab was suppressed by rhizobacterial strains such as Burkholderia
gladioli MRL408-3, TRH423-3 and Pseudomonas fluorescens THJ609-3, TRH415-2 having antifungal
activity. The leaf surface of Satsuma mandarin, which was pre-treated with the rhizobacterial strains,
was observed by a scanning electron microscope (SEM) after inoculation with E. fawcettii. The number
of lesions was reduced on the leaves pre-treated with the rhizobacterial strains compared to those of
untreated leaves. Especially, the lesions numbers was apparently reduced on the leaves pre-treated
with B. gladioli MRL408-3. The observation by SEM revealed that not only the germination rate but
also the length of germ tube of the pathogen were decreased on the rhizobacterial strains pre-treated
leaves. These inhibition of the fungal growth was more strongly expressed on the leaves pre-treated
with commercial fungicide imibenconazole, by which the lesions was rarely found on the leaves. Based
on these results, it was suggested that rhizobacterial strains may inhibit the germination and growth
Received September 8, 2015 of the E. fawcettii on the surface of citrus leaves, resulting in decrease of disease severity.
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Fig. 2. Number of lesions on Satsuma mandarin leaves untreated,
pre-inoculated with the rhizobacterial strains Burkholderia
gladioli MRL408-3, TRH423-3, Pseudomonas fluorescens THJ609-
3, TRH415-2 and commercial fungicide imibenconazole at 14
days after inoculation with Elsinoe fawcettii. The concentration of
the pathogen, the rhizobacteria and the fungicide were 4.0x10°
conidia/ml, 2.0x10” cfu/ml and 0.5 g/I, respectively. Different
letters indicate significant differences (P<0.05) according to
Duncan’s multiple range test.
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Fig. 1. Satsuma mandarin leaves untreated
(A), pre-treated with rhizobacterial strains
Burkholderia gladioli MRL408-3 (B), TRH423-
3 (C), Pseudomonas fluorescens THJ609-3
(D), TRH415-2 (E), and commercial fungi-
cide imibenconazole (F) at 14 days after
fungal inoculation with Elsinoe fawcettii. The
concentration of the pathogen, the rhizo-
bacteria and the fungicide were 4.0x10°
conidia/ml, 2.0x10’ cfu/ml and 0.5 g/I,
respectively.
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Fig. 3. Photographs of scanning electron microscopic images on Satsuma mandarin leaves untreated (A), pre-treated with the
rhizobacterial strains Burkholderia gladioli MRL408-3 (B), TRH423-3 (C), Pseudomonas fluorescens THJ609-3 (D), TRH415-2 (E), and
commercial fungicide imibenconazole (F) at 3 days after inoculation with Elsinoe fawcettii. The concentration of the pathogen, the
rhizobacteria and the fungicide were 4.0x10° conidia/ml, 2.0x10 cfu/ml and 0.5 g/l, respectively. C, conidium; Gt, germ tube; Bt, bacterial
cell. Scale bars=10 pm.

>
[oy)

100 100 1

80

60

40

20

Rate of germination (%)
N B [} [e:]
o o o o o
1 1 1 1 1
— -
I -
I -
F .
Rate of germination (%)
o
1 1 1 1
I -
I <
I <
I -
F ;

I T N N S
S & Ny & NS <& s \)(& N§ <& S < &
QQ'Q QQ"Q
N N
Treatment Treatment

Fig. 4. Rate of germination of Elsinoe fawcettii on Satsuma mandarin leaves untreated, pre-inoculated with the rhizobacterial strains
Burkholderia gladioli MRL408-3, TRH423-3, Pseudomonas fluorescens THJ609-3, TRH415-2, and commercial fungicide imibenconazole at
3 days (A) or 5 days (B) after inoculation with Elsinoe fawcettii. The concentration of the pathogen, the rhizobacteria and the fungicide

were 4.0x10° conidia/ml, 2.0x10” cfu/ml and 0.5 g/l, respectively. Different letters indicate significant differences (P<0.05) according to
Duncan’s multiple range test.
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Fig. 5. Photographs of scanning electron microscopic images on Satsuma mandarin leaves untreated (A), pre-treated with the
rhizobacterial strains Burkholderia gladioli MRL408-3 (B), TRH423-3 (C), Pseudomonas fluorescens THJ609-3 (D), TRH415-2 (E), and
commercial fungicide imibenconazole (F) at 5 days after inoculation with Elsinoe fawcettii. The concentration of the pathogen, the

rhizobacteria and the fungicide were 4.0x10° conidia/ml, 2.0x10” cfu/ml and 0.5 g/, respectively. C, conidium; Gt, germ tube; Bt, bacterial
cell. Scale bars=10 pm.
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Fig. 6. Length of gum tube of Elsinoe fawcettii on Satsuma mandarin leaves untreated, pre-inoculated with the rhizobacterial strains
Burkholderia gladioli MRL408-3, TRH423-3, Pseudomonas fluorescens THJ609-3, TRH415-2, and commercial fungicide imibenconazole at
3 days (A) or 5 days (B) after inoculation with Elsinoe fawcettii. The concentration of the pathogen, the rhizobacteria and the fungicide

were 4.0x10° conidia/ml, 2.0x10” cfu/ml and 0.5 g/l, respectively. Different letters indicate significant differences (P<0.05) according to
Duncan’s multiple range test.
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