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Antifungal Activity of Some Essential Oils and Their Major Constituents on 3 Plant Pathogenic
Fungi. Hyun Ji Cho and Dongill Shin*, Department of Plant Genetic Engineering, Catholic University of
Daegu, Hayang, Kyungsan, Kyungpook 712-702, Korea - 11 plant essential oils are screened in vitro for
their antifungal activities against Botrytis cinerea, Fusarium oxysporum and Rhizoctonia solani, which are
causative agents of serious plant diseases. The radial growth of the test fungi were reduced in
response to the oils. Among them, the essential oil from the bark of Cinnamomum zeylanicum inhibited
3 tested fungi growth, strongly, followed by those of oregano and thyme. The major constituents of
the three essential oils, cinnaldehyde, carvacrol and thymol were tested for their effects on the fungi.
From the results obtained, cinnamaldehyde, the major constituents of C. zeylanicum bark esential oil,
has potential to be developed as a biopesticide for controlling phytopathogenic fungi causing serious
damages on the important crops cultivated in Korea.
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Table 1. Inhibitory effects of growth of three pathogenic
fungi against essential oils.

Oils Botrytis Fusarium  Rhizoctonia
cinerea oxysporum solani
Control (95% EtOH) -* - -
Clove Leaf - ++ ++
Rosemary - - +
Menthol - - +
Thyme - +++ +++
Cinnamon leaf i et .
(Cinmarmomum verum)
Eucalyptus - - +
Cinnamon Bark
(Cinnamomum ++ +++ +++
zeylanicum)
Oregano - ++ +++
Palmarosa - + ++
Basil - - ++
Cedarwood chinese - - +

*+++, > 90% reduction of fungal growth;++, 60-90%
reduction of fungal growth; +, 60-30% reduction of fungal
growth ; -, (30% reduction of fungal growth.
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Table 2. Inhibitory effects of the cinnamaldehyde on three selected plant pathogenic fungi.

Fungi tested

olate B. cinerea E. oxysporum R. solani
Size (cm)* LV (%) Size (cm) LV (%) Size (cm) LV (%)

Control 8.00.0°" . 6.920.36" . 8:0.0°
95% EtOH 6.4£1.5 20.0 6.7£0.53° -14 8+0.0° 0
200ppm 2.6:0.40° 67.5 0.0° 100 7.8+0.29° 25
300ppm 0.0° 100.0 0.0° 100 7.8£0.35° 2.5
500ppm 0.0° 100.0 0.0° 100 0 100
700ppm 0.0° 100.0 0.0° 100 o 100

* Average diameter of fungal growth measured 5 or 7 days after culture.

** 1. V.: Inhibitory value, calculated with reference to the negative control.

*“** Significant differences between treatments are denoted with different superscript letters beside SD (tested with a one-way
ANOVA, multiple range test after Tukey HSD; P <0.05)

a. cinnamaldehyde
control 95% EtOH 200 ppm 300 ppm 500 ppm 700 ppm

y

B. cinerea

F. oxysporum

R. sloani

b. carvacrol

B. cinerea

¢. thymol

R. solani

Fig 1. Inhibitory effects of the cinnamaldehyde, carvacrol and thymol on three selected plant pathogenic fungi.
a, The effect of different concentration of cinnamaldehyde on the growth of 3 tested fungi; b, The effect of different
concentration of carvacrol on the growth of B. cinerea; c, The effect of different concentration of thymol on the growth
of R. solani.



B. cinerea
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b. cinnamaldehyde (300 ppm)

Fig. 2. Effectiveness of cinnamaldehyde on germination of B. cinerea spores. (200x magnification).
a, Some germination with ethanol (95%) treatment; b, No growth due to cinnamaldehyde treatment.
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