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Abstract

Introduction: Erwinia amylovora, the cause of apple and pear fire blight disease, is one

of the main factors limiting the production of these fruits in the world. Since only a limited

number of copper compounds have a protective effect in controlling this disease,
increasing attention has been paid to investigating the effect of plant essential oils on this
pathogen. Materials and Methods: The effect of different concentrations of carvacrol

(the active ingredient of thyme, oregano, etc.) and trans-anethole (the active ingredient of

fennel essential oil) on the growth of E. amylovora colony, was investigated in laboratory

conditions, and their minimum inhibitory concentration (MIC), and minimum
bactericidal concentration (MBC) were determined. The inhibitory effect of MIC of these
substances alone and the mixture of one-half of their MIC and MBC concentrations was
investigated by disc method on nutrient agar medium on the growth of E. amylovora
colony. The effect of the three best mixing ratios of these materials on the fruit tissue of
the pear Spadona variety was evaluated on the severity of fire blight disease. Results:

Carvacrol and trans-anethole both had antibacterial effects against E. amylovora, but the

effect of carvacrol was greater than the other. Mixing carvacrol with trans-anethole

increased its effectiveness. Among the three mixing ratios, 47 pug/ml of carvacrol + 141

pg/ml of trans-anethole caused the greatest reduction in disease severity in pear fruit

tissue. Conclusion: The use of a mixture of carvacrol and trans-anethole can be
considered for the management of fire blight disease.

Key words: Erwinia amylovora, Minimum inhibitory concentration, Minimum

bactericidal concentration
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Table 1. Growth inhibition zone diameter of carvacrol and trans-anthole, against Erwinia

amylovora . In total, six concentrations were investigated; the separate application of
substances was in MIC concentrations and the mixed application of substances was

carried out in four ratios containing MIC and the average between MIC and MBC.

Mixing ratio Inhibition
Carvacrol trans-Anethole zone diameter
(Hg/mL) (Mg/mL) (mm)

47 - 0d

- 94 0d

47 94 0d
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47 141 17.3a
70 141 10.5b
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Table 2. The progress rate of fire blight disease on pear fruit (Spadona cultivar) in
millimeter after a period of seven days, under the treatment of three mixing ratios of two

compounds of carvacrol and trans-anthole.

. MIiXing rati;)\ - Necrotic zone
arvacrol + trans-Anethole diameter (mm)
(ug/mL)
47+141 16.3d
70+141 21c
70+94 25 b
Check 2862

95 50 cialejl 9,0 5l am el VY (loj Gae 40 0o (bl (g j0 (KB gw S>oS
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SR
S (e ot S (Bgolel 68)) (M 0500 59, ST (g lony 285t Gliee ) SIS
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G C NFY + Vo DM Cas B AFY + FY WS cas A 1 ,S19,l5 g Jgil - il 5
(2l 4 Erwinia amylovora s 2SU o )15 ) aals D AF + Ve LMo

Figure 1. The progress rate of fire blight disease on pear fruit (Spadona cultivar) under
the treatment of the best mixing ratios of trans-anthole and carvacrol, after a period of 72
hours. The mixing ratios are respectively inclusive trans-anthole and carvacrol: A. Mixing
ratio 141 + 47, B. Mixing ratio 141 + 70, C. Mixing ratio 70 + 94, D. Control (Erwinia
amylovora application alone).
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