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Abstract Squash is an economic fruit crop used for various purposes in Korea. A typical root galling symptom
caused by Agrobacterium tumefaciens was found in the Cheongju region, although no specific symptoms were
observed on the above-ground plant during the growth stage. Using E-test strips, the minimum inhibitory
concentrations (MIC) were conducted with streptomycin (0.064~1,024 pg/ml) and tetracycline (0.016~256 pg/ml)
antibiotics to find an effective pesticide against root gall bacteria. Even at the highest streptomycin concentration of
1,024 pg/ml, the minimum inhibitory concentration of C-1-1 isolate was not observed. However, tetracycline
showed a consistent susceptibility response with no difference among isolates, and a minimum inhibitory
concentration of tetracycline range of 0.5 to 1.5 pg/ml. Futhermore, domestically registered antibiotic pesticides,
including streptomycin (200 pg/ml), oxytetracycline (170 pg/ml), kasugamycin (100 pg/ml), oxolinic acid
(200 pg/ml), and copper hydrate (770 pg/ml), were examined the colony production of root gall bacteria. As
a result, no colonies were produced at the recommended concentration of 170 pg/ml of oxytetracycline, a
tetracycline-based antibiotic pesticide. The effective concentration of oxytetracycline for the suppression of
pathogen colony formation was found to be 17 pg/ml. From this experiment, oxytetracycline pesticide antibiotic
had a confirmed susceptible response to root gall bacteria and is recommended as basic data for pesticide
registration. However, further research and field testing need to register of accepted safe pesticides.
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Fig. 1. Typical symptom of root gall disease collected from squash farm at cheongju area in 2025. Small root galls are attached to the
fine root in the early growing stage(A,B) and irreguarly grown root gall symptom(C) were observed on root collected after harvest.
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Table 1. Usage concentration of antibiotic pesticides used in this study

Antibiotic Formulation Active ingredient (%) Dilution ratio Concentration (pg/ml)
Oxytetracycline WP 34 10 g/20L 170
Streptomycine WP 20 20 g/20L 200
Kasugamycine WG 10 20 g/20L 100
Oxolinic acid WP 20 20 g/20L 200
Copper sulfate WP 77 20 g/20L 770

IWP: Wettable powder
YWG: Water-Dispersible Granule
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Table 2. Comparison of colony formation of pathogens isolated from squash root gall symptom in different antibiotic pesticide

Antibiotic Strain (pg/ml)

pesticide B-1-2 B3-1 B41 B42 C1-1 C-12 C22 12 147 J48 J49 410
Control” TNTC TNTC® TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC
Streptomycin TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC
Oxytetracycline 0 0 0 0 0 0 0 0 0 0 0 0
Oxolonic acid 5 TNTC TNTC 0 TNTC TNTC TNTC TNTC TNTC TNTC TNTC
Kasugamycin TNTC 1 TNTC TNTC 0 TNTC TNTC 0 TNTC 3 TNTC 2
Copper sulfate TNTC 0 TNTC TNTC 1.5 TNTC TNTC 0 TNTC TNTC TNTC TNTC

“No. of bacterial colony on TSA only
PTNTC: Too numerous to count
“No. of bacterial colony on TSA containing antibiotic pesticide

Table 3. Investigation of minimum inhibitory concentrations (MIC) of root gall pathogens isolated from squash plants using the E-test

method
Strain (pg/ml)
Antibio
ntibiotic B-1-2 B-3-1 B-4-1 B-4-2 C-1-1 C-2-2 12
Streptomycin 44+0.57 160 128+1.15 48+0.57 1,024+0 64+0.57 64+1.15
Tetracycline 1.040 05£0.07  0.5+0.05 0.5+0.07 1.0£0 1.040 1.540
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Table 4. Comparison of colony formation of squash root gall
pathogen treated with the different oxytetracycline concentration

Oxytetracycline concentration (pg/ml)

Isolate  Control

170 85 4.5 17
J2 TNTC? o 0 0 0
J-4-7 TNTC 0 0 0 0
J-4-8 TNTC 0 0 0 0
J-4-9 TNTC 0 0 0 0
J-4-10 TNTC 0 0 0 0
B-4-1 TNTC 0 0 0 0
C-1-2 TNTC 0 0 0 0

TNTC: Too numerous to count
"No. of bacterial colony on TSA containing oxytetracycline pesticide
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