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We have conducted in vitre experiments with nano-silver liquid for their effect against various plant patho-
genic bacteria. Different types of nane-silver liquid WA-CV-WA13B, WA-AT-WB13R and WA-PR-WB13R
were used. These are classified based on different manufacturing processes. The tested bacteria were pro-
vided by KACC. We experimented ten bacterial isolates in Clavibacter, Erwinia, Pseudomonas, Ralstonia, and
Xanthomonas genera. In order to determine the level of concentrations of control effects, different concentra-
tions (10, 25, 50, and 100 ppm) of each different nano-silver liquid were added in the culture media. As a
result, WA-CV-WA13B showed high inhibition effect against C-1 at 10 ppm, and showed minor inhibition
effects against P-6, X-1, and X-2. WA-AT-WB13R showed bactericidal effect against P-6 at 10 ppm. At
10 ppm, WA-AT-WB13R showed relatively high inhibition effects against C-1, X-1, and X-2. WA-PR-WBI3R
showed bactericidal effects against P-5, P-6 and X-2 at 10 ppm or higher concentrations. All the tested three
nane-silver liquid showed bactericidal effects against all the tested plant pathogenic bacteria at concentra-
tions of 25 ppm or higher. These results indicated the possible use of nano-silver liguid for the control of plant
pathogenic bacteria.
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Table 1. Three different types of Nano-silver used for the experiments

Physical Average particle size Silver contents
Type form (nm) (ng/mi) Solvent
WA-CV-WAI3B Dark brown 7~25 40,000~50,000 Pure water
Colloid
WA-AT-WBI13R Colorless 7~25 5,000~15,000 Pure water
Colloid
WA-PR-WBI13R Colorless 7~25 5,000~15,000 Pure water
Colloid
Table 2. Plant pathogenic bacteria tested in this experiment
Plant Pathogenic Bacteria Code KACC Host plants
accession No.
Clavibacter michiganensis subsp. michiganensis ~ C-1 20122 Pepper
Erwinia tracheiphila E-2 10084 Cucumber
Pseudomonas cichorii P-1 10137 Cabbage, Garlic, Banana, Foxglove
Pseudomonas corrugata P-2 10141 Tomato
Pseudomonas marginalis P-4 10466 Onion, Tomato, Pepper, Lettuce, Cucumber, Ginger,
Cabbage, Garlic, Carrot, Kale
Pseudomonas viridiflava P-5 10387 Eggplant, Pepper, Carrot, Cabbage, Lettuce, Tomato
Pseudomonas syringae P-6 10396 Eggplant, Pumpkin
Ralstonia solanacearum R-1 10220 Eggplant, Potato, Pepper, Tomato, Ginger, Perilla
Xanthomonas campestris pv. campestris X-1 10377 Cabbage, Kale, Radish
Xanthomonas campestris pv. vesicatoria X-2 10563 Pepper
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Fig. 1. In vitro inhibitory effects of nano-silver liquid (A: WA-CV-WAI13B, B: WA-AT-WB13R, C: WA-PR-WB13R) against various
plant pathogenic bacteria (C-1: Clavibacter michiganensis, P-1: Pseudomonas cichorii, P-6: Pseudomonas syringae, R-1: Ralstonia

solanacearum, and X-1: Xanthomonas campestris) on NA media.

Table 3. In vitro inhibitory effects of three different nano-silver liquid against various plant pathogenic bacteria

Colony number/plate at 1.0x10°CFU/m/*

Plant
Pathogenic WA-CV-WAI3B WA-AT-WB13R WA-PR-WBI13R
Bacteria Control 10 ppm 25 ppm 50 ppm 100 ppm 10 ppm 25 ppm 50 ppm 100 ppm 10 ppm 25 ppm 50 ppm 100 ppm

C-1 51.0 90 00 0.0 0.0 473 00 0.0 0.0 443 00 0.0 0.0
E-1 1,3546 1,1493 00 0.0 0.0 962.6 00 0.0 0.0 10080 00 0.0 0.0
P-1 1,416.0 1,043 00 0.0 00 1,153.0 0.0 0.0 0.0 1080 00 0.0 0.0
P-2 2463 3973 00 0.0 0.0 2033 0.0 0.0 0.0 1920 00 0.0 0.0
P-4 14720 13133 00 0.0 00 L0670 0.0 0.0 0.0 9733 00 0.0 0.0
P-5 8640 9093 0.0 0.0 0.0 8993 0.0 0.0 0.0 00 00 0.0 0.0
P-6 104.0 69.6 00 0.0 0.0 00 00 0.0 0.0 0.0 00 0.0 0.0
R-1 5173 3626 0.0 0.0 0.0 408.0 00 0.0 0.0 3040 00 0.0 0.0
X-1 42.0 376 0.0 0.0 0.0 163 0.0 0.0 0.0 390 00 0.0 0.0
X2 75.0 616 00 0.0 0.0 646 00 0.0 0.0 00 00 0.0 0.0

“The number of colonies are the average number of colonies counted on YPG YGC, NA and MNA media. The experiments were performed

twice.
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michiganensiss L33 10714 & oz 23S
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