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Antibacterial effect of some essencial oils on rice pathogen Xanthomonas oryzae pv.

oryzae and non pathogenic bacteria Pseudomonas fluorescens CHAOQ
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ABSTRACT
Bacterial blight disease of rice, caused by Xanthomonas oryzae pv. oryzae, is one of the most important
diseases of rice worldwide. Incidence of this disease has been reported in Iran. In present study, antibacterial
effects of some medicinal plants of Kohgiluyeh and Boyer-Ahmad province on this bacterium as well as on
Pseudomonas fluorescens CHAQ was investigated. Antimicrobial effect of essential oils of Thymus
daenensis, Rosmarinus officinalis, Foeniculum vulgar, Mentha spicata, Mentha piperita and Pelargonum
graveolens was determined by agar diffusion method, under laboratory condition. Minimal inhibitory
concentration (MIC) and Minimal bactericide concentration (MBC) of essential oils were also determined.
The results showed that, at the concentrations of 4 and 100 mg/ml, the essential oil of T. daenensis had the
highest antibacterial effect and at the concentration of 4 mg/ml, Mentha spicata had the lowest antibacterial
effect. At the concentration of 1 mg/ml, essential oils of Mentha piperita, Mentha spicata and Foeniculum
vulgar showed the most antibacterial activity. It was found that Xanthomonas oryzae pv. oryzae was the most
sensitive to Thymus daenensis with MIC of 0.122 mg/ml and MBC of 0.245 mg/ml, while Pseudomonas
fluorescens CHAO was the most sensitive to Foeniculum vulgar with MIC of 1.95 mg/ml and MBC of 3.90
mg/ml.

Keywords: Essence, Minimum inhibitory concentration, Minimum bactericidal concentration, Antibacterial
activity, Medicinal plants.
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Table 1. Medicinal plants used in this study

Scientific name Parts used Family
Rosmarinus officinalis Flower, Leaf Lamiaceae
Thymus daenensi Leaf, Stem Lamiaceae
Foeniculum vulgar Leaf, Stem Apiaceae
Mentha spicata Leaf, Stem Lamiaceae
Mentha piperita Leaf, Stem Lamiaceae
Pelargonum graveolens Flower, Leaf Geraniaceae
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Figure 1. Mean comparison of inhibition zone diameter produced by essential oils used against

Pseudomonas fluorescens CHAQ in laboratory conditions. (For each column, the data followed with the
same letter were not statistically different)
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Figure 2. Mean comparison of inhibition zone diameter produced by essential oils used against

Xanthomonas oryzae pv. oryzae in laboratory conditions. (For each column, the data followed with the
same letter were not statistically different)
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Table 2. In vitro antibacterial effect of different essences used in this study on Xanthomonas oryzae pv.

oryzae
Plant Minimum bactericidal Minimum inhibitory concentration
concentration (mg/ml) (mg/ml)
Rosmarinus officinalis 15.63 7.8
Thymus daenensi 0.245 0.122
Foeniculum vulgar 125 62.5
Mentha spicata 0.98 0.49
Mentha piperita 15.63 7.8
Pelargonum graveolens 7.8 39
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Table 3. In vitro antibacterial effect of different essences used in this study on Pseudomonas fluorescens

CHAQ
Plant Minimum bactericidal concentration Minimum inhibitory concentration
(mg/ml) (mg/ml)

Rosmarinus officinalis 250 125
Thymus daenensi 250 125
Foeniculum vulgar 3.9 1.95
Mentha spicata 7.8 3.9
Mentha piperita 250 125
Pelargonum graveolens 7.8 39
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