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Abstract
In this study, inhibitory effects of five plant essential oils (EOs), including Zataria multiflora, Nepeta sp., Lavandula
stoechas, L. officinalis and Artemisia dracunculus, on Fusarium graminearum UM29, F. graminearum UM89, F.
verticillioides, F. brasilicum, F. oxysporum f. sp. lentis, and F. oxysporum f. sp. lycopersici and two antagonistic fungi
Trichoderma harzianum and T. viride at five concentrations (75, 150, 300, 600 and 1000 pl/1) by mixing with PDA
medium was studied. The chemical composition of EOs was explored by GC-MS. Also, the inhibitory effect of
Trichoderma (T. harzianum T447 and T. viride T125) was investigated by dual culture assay and the effect of volatile
compounds methods. Based on GC-MS results, thymol and carvacrol were identified as main constituents of Z. multiflora
EO, and Nepetalactone and 1,8-cineole were the major components of Nepeta sp. EO. Zataria multiflora EO at
concentration of 300 ul/l completely inhibited mycelial growth of the majority of Fusarium species evaluated in this
study. The results of dual culture assay revaled the highest percentage of inhibition in the interaction between T. viride
and F. brasilicum with a mean of 64.78% and the lowest in the interaction between T. harzianum and F. oxysporum f. sp.
lycopersici with a mean of 36.52%. According to our results, Z. multiflora EO and T. harzianum T447 and T. viride
T125had high mycelial growth inhibitory potential against Fusarium spp. Greenhouse and field assays are necessary to
further evualte their efficacy in control of these plant pathogens.
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Table 1. Characteristics of fungal pathogen isolates, host and isolation site.

Host Location Isolate code Species

Wheat Kalaleh Golestan UMB89 (CBS131571) F. graminearum

Wheat Netherland UM29 (CBS 389.62) F. graminearum

Tomato Tabriz UM56 F. oxysporum f. sp. lycopersici
Lentil Bileh Savar UMG60 F. oxysporum f. sp. lentis
Corn Germany UMY (CBS 218.76) F. verticillioides

Barley Brazil UM20 (CBS119179) F. brasilicum
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Table 1. Type and percent of main components identified in studied essential oils.

Compound RT (min) Percent (%)
Z. multiflora EO
Thymol 14.695 36.18
1-Carvacrol 15.129 32.53
p-cymene 7.033 7.52
y-Terpinene 7.697 5.28
a-Pinene 5.333 3.02
Nepeta sp. EO
Nepetalactone 17.640 39.23
Crypton 18.448 9.16
1,8-Cineole 7.176 6.82
B-Ocimene 7.250 4.85
B-Pinene 6.117 4.09
L. stoechas EO
Terpinolene 16.892 23.61
Nopyl acetate 19.421 12.94
a-Pinene 5.282 8.84
dl-Limonene 7.067 6.32
L. officinalis EO
1,8-Cineol 7.245 33.72
Borneol 10.420 16.29
Anisylidencampher 9.857 8.39
Linalool 8.595 5.70
A. dracunculus EO
Estragole 11.616 82.20
a-Ocimene 7.262 4.74
B-Ocimene y 7.462 3.82
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Figure 1. Comparison of average inhibitory percentages of Zataria multiflora essential oils.
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