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ABSTRACT

In the present study, antimicrobial effects of the ethanolic herbal extracts of seven medicinal plants including
Absinthe, Chamomile, Cumin, Asafoetida, Gum tree, Balm and Tree of heaven against Erwinia amylovora
bacterium were investigated. Pathogenicity test of the bacterial isolates on the immature pear fruit of the
Spadona pear cultivar was performed, and the most pathogenic bacterium isolate was selected for further
evaluation. Sensitivity of the selected isolate to two copper compounds and five antibiotics was examined.
Antibacterial properties were assessed at three concentrations using the disk-diffusion method. To investigate
the synergistic effect of the plant extract with copper compounds, the extract of Balm, which have been
indicated maximum antibactericidal effect was used. The Balm plant extract was also tested on the seedling
of Spadona pear. The ethanolic extract of Balm had the most significant antibacterial effects with the 15.66
mm diameter average of the zone of inhibition against the GA3 isolate. The bactericidal effects were not
exerted by Chamomile and Heaven trees. Moreover, the results indicated no synergistic effects in the plant
extracts of Balm and the tested copper compounds. Our results demonstrated the positive stimulating effects
of the plant resistance system by the Balm extract. Evaluation of guaiacol peroxidase at seven different
intervals indicated the elevated level of GPX within the first 24 hours compared to the control and bacterial
treatment. The results of this research can introduce novel suggestions for future researches in order to
control of fire blight disease of pome fruit trees via using active components of medicinal plants.

Key words: Fire blight, Biological control, Plant extract, Herbal plant, Guaiacol peroxidase
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Table 1. Medicinal herbs used in current research

No Plant species Family Common names Plant part used Area (Province)
1 Artemisia absinthium Asteraceae Absinthe Leaves / Stems Fars
2 Matricaria chamomilla Asteraceae Chamomile Stems Razavi Khorasan
3 Cuminum cyminum Apiaceae Cumin Seed Fars
4 Ferula assa-foetida Apiaceae Asafoetida Leaves / Stems Semnan
5 Eucalyptus globulus Myrtaceae Gum tree Leaves Razavi Khorasan
6 Ailanthus altissima Simaroubaceae Tree of heaven Leaves Razavi Khorasan
7 Melissa officinalis Lamiaceae Balm Leaves Mazandaran
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Figure 1- Images of separation of isolates based on pathogenicity, A: Isolate with very severe
virulence, B: Isolate with severe virulence, C: Isolate with moderate virulence, D: Isolate with low
virulence, E: Isolate without distinct symptoms, F: Negative control (distilled water)
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Table 2. Isolates code, host plant, area of sampling and pathogenicity test for isolates of E.

amylovora used in this research
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B: Bastam / R: Royan / T: Torogh.

A: Isolate with Very Severe Virulence, B: Isolate with Severe Virulence, C: Isolate with Moderate Virulence, D:

Isolate with Low Virulence, E: Isolate without Distinct Symptoms
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Table 3. Results of sensitivity and resistance isolate to two common copper compounds in controlling fire

blight
E. amylovora (GA3) E. amylovora (Ea 1.79)
No Compound
500 1000 1500 2000 2500 500 1000 1500 2000 2500
1 Nordox + + + - - + + - - -
2 Copper oxychloride + + + - - + + + - -

Growth : +, Not growth : -
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Table 4. Results of sensitivity and resistance to antibiotics (ug/ul)

E. amylovora (GA3)

E. amylovora (Ea 1.79)

NO Antibiotic 0 25 5 75 100 0 2 5 _ 75 _ 100
1 Tetracycline R S S S S R S S S S
2 Streptomycin R S S S S R S S S S
3 Chloramphenicol R S S S S R S S S S
4 Ampicillin R R R R S R R R R S
5 Kanamycin R R R R S R R R R S
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Table 5. Mean inhibition zone diameter in three concentrations of plant extracts to millimeter

No M E. amylovora (GA3) E. amylovora (Ea 1.79)

100 250 500 100 250 500
1 Melissa officinalis 0 9.1F 15.66°F 0 93F 16.71°
2 Ferula assa-foetida 0 7.4°¢ 13.6° 0 85F¢ 15.328
3 Eucalyptus globulus 0 0 10.34 °F 0 0 11.33°
4 Cuminum cyminum 0 0 8.3F¢ 0 0 9F
5 Artemisia absinthium 0 0 8.1F¢ 0 0 g.2f
6 Ailanthus altissima 0 0 0 0 0 0
7 Matricaria chamomilla 0 0 0 0 0 0

*The results are the mean of three replicates
*Numbers followed by the same letter are not significantly differentns

Bal79 5 GA3 alaz 59 5 (ow)n 950 oo las (SouiS J7uS Gl (o) 2 5l (256 sloosls (il )y anjo — 7 Jgor
Table 6. Analysis of variance of data resulted from assessment of biocontrol abilities of plant extract on

tested two isolate GA3 and Ea 1.79

Mean squared

Source of Variation DF SS VS F PValue
Block 2 0.2 0.1 0.72 ns 0.49
Isolate 1 17.53 17.53 121.9** <0.01
Plant extract 3 1018.5 169.72 1180.04** <0.01
Concentration 2 1749.2 847.62 6081.19** <0.01
Isolate x Plant extract 6 24.85 4.14 28.8** <0.01
Isolate x Concentration 2 26.87 13.43 93.42** <0.01
Plant extract x Concentration 12 728.63 60.72 422.18** <0.01
Isolate x Plant extract x 12 499 415 28.92%* <001
Concentration
Error 82 11.79 0.14
Total 125

**Significant in 5% level
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Table 6. Results of MIC and MBC for ethanolic plant extracts of seven tested medicinal plants

No Plant E. amylovora (GA3) E. amylovora (Eal/79)
MIC(mg/ml)  MBC(mg/ml) MIC(mg/ml) MBC(mg/ml)

1 Melissa officinalis 125 250 64/5 125

2 Ferula assa-foetida 125 250 64/5 125

3 Eucalyptus globulus 250 500 125 250

4 Cuminum cyminum 250 500 250 250

5 Artemisia absinthium 250 500 250 500

6 Ailanthus altissima - - - -

7 Matricaria chamomilla - - - -

et 39S ST 5 593,95 (omn s 5 93 5 g0l ojlas 153l ob il s - Vo Lok Jour
Table 7 - Synergistic effects of M. officinalis plant extract and two copper compounds of Nordox and Copper

oxychloride
No | Copper Compounds FIC Index Type of effect
1 Copper oxychloride (H;CICu,) 15 Ineffective
2 Nordox (CuO) 15 Ineffective
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Figure 2. Chart of variations of guaiacol peroxidase enzyme in pear plant: E. amylovora inoculated treatment,
M. officinalis plant extract and fogged water treatment (negative control)
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