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TRH423-3, D : MRLAO8-3, E : THJ609-3. F. TRH423-3 mixture Dithianon®,
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ABSTRACT

Citrus melanose 1s known as an important disease in the citrus cultivation
of Jeju island. Mostly, citrus melanose is controled by spraying chemical
fungicide. The frequency of using fungicide become increased which caused
the fungicide resistance and environmental destruction. Recently, eco—friendly
agricultural products is demanded in the citrus industry including biological
control wusing microorganisms which can be an alternative method to
pesticides. In this study three rhizobacterial strains TRH423-3, MRL408-3,
THJ609-3 are selected by testing its antifungal activity against Diaporthe
citri causing citrus melanose. To investigate the protect efficacy of the
selected rhizobacterial strains to citrus melanose, the Dbacteria were
pre—inoculated on citrus leaves following inoculation with melanose pathogen.
Pre—inoculation with all selected rhizobacterial strains showed disease
suppression in which the levels of protection rates were different by the
rhizobacterial strains. Additional inoculation with the rhizobacterial strains
after the pathogen inoculation was enhanced protection rates in all cases. In
the orchards disease severity of citrus melanose was suppressed at 20% by
the selected rhizobacteria strains, whereas at 94% by commercial fungicide
Dithianon®. In the case of alternation treatment with the rhizobacteria and the
fungicide the protection efficacy of the rhizobacteria could be apparent due to
the fungicide. On the other hand, the strain MRL408-3 and TRH423-3 were
identified as Burkholderia gladioli, TH]609-3 as Pseudomonaspudiaas a result
of analyzing the internal transcript spaces(ITS) of the rhizobacterial strains
rDNA. The selected rhizobacterial strains may be valuable in the

environment—friendly citrus farm in which chemical application is limited.
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Fig. 1 Photographs of citrus leaves at 7 days after inoculated with Diaporthe
citri(A), pre-treated Dithianon™(B), pre-treated TRH  423-3(C),
pre—treated MRL 408-3(D), pre-treated TH] 609-3(E). The concentration
of D. citri, the rthizobacteria and the fungicide were 3.0x10° conidia/ml,

1.0x10°%fu/ml and 1g/L, respectively.



Fig. 2. Photographs of citrus leaves at 7 days after inoculated with Diaporthe
citri(A), pre-treated Dithianon™(B), pre and post treated TRH423-3(C),
pre and post treated MRL 408-3(D), pre and post-treated THJ 609-3(E).

The concentration of D. citri, the rhizobacteria and the fungicide were

3.0x10° conidia/ml, 1.0x10°%fu/ml and 1g/L, respectively.



Table 1. Number of lesions on citrus leaves inoculated with Diaporthe citri

after pre and pre-post treatment with the selected rhizobacterial

strains.

Treatment”

. b
Number of lesions

C
Duncan’s test

Control

TRH423-3 pre
MRLA408-3 pre
TH]J609-3 pre
TRH423-3 pre—-post
MRLA408-3 pre-post
TH]J609-3 pre—post

Dithianon”

+

1521.8 +

399.3 +

1056.0 £

385.1 +

2829 +

399.3 +

280.7

-+

86.7

-+

1397.2

240.0

698.3

404.4

214.4

248.9

288.5

103.5

bc

ba

bc

? The concentration of Diaporthe citri, the rhizpbacteria and the fungicide were 3.0x10°

m, 1.0x10° cfu/m¢ and 1g/L, respectively.

" Values represent mean * standard deviation of three separated experiments.

conidia/

¢ The different letters are significantly (P=0.001) different according to Duncan’s multiple test.
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Fig. 3 Photograph of citrus fruit infected Diaporthe citri at the treated alone
rhizobacterial and mixture Dithianon®. Control(A), Dithianon®(B), TRH423-3(C),
MRLA0O8-3(D), THJ609-3(E), TRH423-3 mixture Dithianon®™(F), MRLA08-3
mixture Dithianon®(G), THJ609-3 mixture Dithianon™(H). The concentration
of the rhizobacteria were 1.0x10°cfu/ml treated 10 times with 7 days and 6
time with 7days interval. And D. citri, the fungicide were 3.0x10° conidia/ml

and 1g/L, respectively.



Table 2. Disease severity on the citrus trees of non treated control, inoculated
with the selected rhizobacterial strains, bacterial strain and fungicide

and treated with commercial fungicide (Dithianon®) in the orchard.

Treatment Disease severity(%)* Control value(%)” Duncan‘ s test’
Control 944 + 49 - a
MRL408-3 71.8 £ 58 23.9 b
TRH423-3 772 £ 93 18.2 b
THJ609-3 72.2 £ 11.8 235 b
MRL408-3+Dithianon 5.7 £ 3.6 94.0 c
TRH423-3+Dithianon 9.7 £ 10.2 89.7 c
THJ609-3+Dithianon 34 £ 30 96.4 c
Dithianon® 55 + 4.1 94.2 c

? Disease severity (%) = (Number of infection fruit/Total fruit)x100
" Control value (%) = [1-(disease severity of treatment/disease severity of non-treatment)]x100

“ The different letters are significantly (P=0.001) different according to Duncan’s multiple test
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EN

AEA2dFEY dAd a297F 9l TRH423-3, MRL408-3, THJ609-391 A
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A3 TRH423-33% MRL408-3 700bpolA Wh=7} yeEstew THJ609-3<
350bpoll A W=7} vERYth 18] 32 PCRSF DNAE sequence®d A * sequence
scanner v1.0 T2 S E3 E4¥ DNAY7|HES NCBI gene bank? %
2y #3537 vlustr)9s] blast ZRIOAS Bt AT Ay}
TRH423-3(NCBI NO. EF522070.1)3 MRL408-3(NCBI NO. EF552064.1)=>
Burkholderia gladioliZ &% %2™, THJ609-3(NCBI NO. CP000949.1)-=

Psedomonas putida®Z %73 % )t}
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