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Abstract

Bacterial canker disease caused by Pseudomonas syringae pv. syringae (Pss) is one of the
destructive diseases of almond trees. Due to the harmful effects of chemical compounds,
researchers are seeking suitable alternatives for these compounds; one of these solutions
is the use of essential oils and natural compounds, which, in addition to not having
phytotoxic effects on plants, are not harmful to human and animal health. The present
study was conducted with the aim of investigating and comparing the effect of essential
oils of lavender, mountain thyme, mountain oregano, Cardueae and red root amaranth,
along with the chemical compound Bordofix, on inhibiting the growth of Pss bacteria and
suppressing the symptoms of Pss-induced leaf spot under laboratory conditions. In the
bacterial growth inhibition test, mountain thyme essential oil at concentrations of 500 and
750 mg/L with 79.8% and 82.38% inhibition, respectively, and lavender essential oil at a
concentration of 750 mg/L with 78.30% inhibition, showed the highest inhibition, which
were not significantly different from Bordofix 500 mg/L. The greatest reduction in leaf
spot symptoms in this study was related to mountain thyme essential oil at a concentration
of 750 mg/L, which, with a 69.66% reduction in leaf spot symptoms, showed a significant
difference compared to the Bordofix treatment at a concentration of 500 mg/L; also,
lavender essential oil at a concentration of 750 mg/L and mountain thyme essential oil at
a concentration of 500 mg/L did not show a significant difference in suppressing bacterial
leaf spot symptoms. Based on the results of the aforementioned research, it is suggested
that by preparing suitable formulations of mountain thyme and lavender essential oils and
using them as alternatives to Bordofix, can be taken as effective steps towards managing
almond bacterial canker disease and promoting environmental health.
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Table 1. Characteristics of the plants used in this research and the amount of essential oils obtained from them.

scientific name family Used section Amount of essential oil after 6 hours (mg)
Lavandula angustifolia Lamiaceae leaves & flowers 0.9

Thymus vulgaris Lamiaceae leaves & flowers 1.2

Origanum Vulgare Lamiaceae leaves 0.8

Biarum caruhrum Araceae leaves 1

Allium Jesdianum Lilaceae leaves 0.75
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Table 2. Results of biochemical and phenotypic tests of Pseudomonas syringae pv. syringae isolates isolated from almond
trees in the Saman County.

Test Name Result Test Name Result
Gram reaction - H,S production from cysteine -
Oxidase - H,S production from peptone -
Levan production + H,S production from sodium thiosulfate -
Potato rot - Methyl red -
Hypersensitivity + Indole acetic acid production -
Arginine dihydrolase - Phosphatase +
Growth at 4°C + Ketolactose -
Growth at 39°C - Glucose utilization +
Catalase + Sucrose +
Gelatin hydrolysis v Sorbitol +
Starch hydrolysis - Galactose +
Tween 80 hydrolysis + Fructose +
Casein hydrolysis - Mannitol +
Esculin hydrolysis v Mannose +
Lecithinase - Arabinose +
Tyrosinase - Trehalose -
5% NaCl tolerance + Inositol -
7% NaCl tolerance - Cellobiose +
Aerobic growth + Raffinose -
Anaerobic growth - Rhamnose +
Urease + Lactose -
Nitrate reduction - Citrate utilization +

+ = Positive

- = Negative

v = Variable
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Table 3. Analysis of variance table related to the effect of different concentrations of plant essential oils and Brodofix on

inhibition of bacterial growth on Nutrient agar medium.

S.0V df MS F
treatment 16 102.17 10.00™
Test error 34 10.21
Total 50
** The difference is significant at a probability of 99% (p<0.01).
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Figure 1. Comparison of the average percentage of inhibition of Pseudomonas syringae pv. syringae by plant essential

oils and Brodofix on NA medium.
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Table 4. Analysis of variance table related to the effect of different concentrations of plant essential oils and Brodofix on
the reduction of almond leaf spot caused by Pseudomonas syringae pv. syringae.

SHOAYS df MS F
treatment 16 105.14 8.59™
Test error 34 12.23
Total 50
** The difference is significant at a probability of 99% (p<0.01)
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Figure 2. Comparison of the average concentrations of different plant essential oils and Brodofix on the reduction of leaf

spot caused by Pseudomonas syringae pv. syringae, the causative agent of bacterial canker disease.
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