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Table 1. Treatments along with their code number and their applied concentrations.

Treatment L Concentration  Treatment L Concentration
Essential oil Essential oil

code No. (ppm) code No. (ppm)

1 Wild marjoram 200 9 Fennel 600

2 Wild marjoram 400 10 Wormwood 200

3 Wild marjoram 600 11 Wormwood 400

4 Savory 200 12 Wormwood 600

5 Savory 400 13 Rosemary 200

6 Savory 600 14 Rosemary 400

7 Fennel 200 15 Rosemary 600

8 Fennel 400 16 Control -

o3 8 Jluyl (L3S uilud abk slsls o8 3
SLS 5 Aoy b eslatal LV o Olge 4 5 g
S ) S I IS )l DS Dlides

(Y Jgao) 3 8 ams

b bl 33 39290 Lol Ol § -l Sl

s Ll gla sl 5l Sl bt el sl

.L.ﬂjsdé)b)’)jujb‘@lijbcojﬂcdj‘ﬂ_&

T el OS5 ds s Sl le3T 53 eslizal 5 g0 (gla il G =Y J it
Table 2.List of essential oils tested and the percentage of their main corresponding compounds.

Name of the essential oil Scientific name

Compound (%0)

Wild marjoram Zataria multifolia

Savory Satureja hortensis
Fennel Foeniculum vulgare
Wormwood Artemisia sieberi
Rosemary Rosmarinus officinalis

Thymol: 31.10, Thymol + Carvacrol: 58.59
Carvacrol: 50.46

Anethole: 71.02

a-Thujon: 41.02, B-Thujon: 11.24
a-Pinene: 20.80, B-Pinene: 6.06, Limonene:
4.68, Cineole: 20.77
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Fig 1. Growth of B. cinerea on grape berries (Var. Askari) after pathogenicity test.
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Fig 2. Comparison of the effect of essential oils (200 ppm) on mycelial growth of B. cinerea on PDA.
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Fig 3. Comparison of the effect of essential oils (400 ppm) on mycelial growth of B. cinerea on PDA.
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Fig 4. Comparison of the effect of essential oils (600 ppm) on mycelial growth of B. cinerea on PDA.
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Fig 5. Effect of treatments at 200, 400 and 600 ppm concentrations on germ tube elongation of B.
cinerea on PDA: 1, 2 and 3 (Wild marjoram), 4, 5 and 6 (Savory), 7, 8 and 9 (fennel), 10, 11 and 12
(wormwood), 13, 14 and 15 (rosemary) and 16 (control) respectively.
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Table 3. Analysis of variance of the data on the effect of treatments on mycelial growth, spore
germination and germ tube elongation of B. cinerea.

Mean square

Source df
Mycelial growth (cm)  Spore germination Germ tube length
(%) (1)
Treatment 15 49.968 % % 5899.443 * * 6907.378 * *
Error 30 0.049 4.022 71.128
Total 47 e e e
cv 4.68% 3.96% 18.74%

/Al LS)L‘Tc!dﬂ')—‘)'J sm:**
* %= Significantly different at 1% level

i8S s 53 B. cinerea g, s sy 5 S5l S Ady p lasled S0 ke anlie —F U
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Table 4. Comparison of means of the effect of treatments on mycelia growth, spore germination and
germ tube elongation of B. cinerea on PDA.

Treatment Mean mycelial Mean spore Mean germ tube
(ppm) growth (cm) germination (%o) length (W)
Control 9.00a 100 a 134.33 a
Rosemary-200 9.00 a 100 a 120.00 b
Rosemary- 400 8.96 a 100 a 87.67d
Wormwood -200 8.90 a 97.00 a 98.67 c
Wormwood- 400 8.90 a 90.00 b 53.33 f
Rosemary -600 8.90 a 90.67b 73.33¢

Fennel- 200 7.26 b 73.33¢ 85.67 d

Wormwood- 600 6.20 ¢ 77.67 ¢ 28.67 ¢
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Fennel- 400 5.50d 47.33d 26.33¢g
Savory- 200 3.03e 35.00 e 13.00 h
Savory- 400 0.00f 0.00f 0.00i
Savory- 600 0.00f 0.00f 0.00i
Fennel- 600 0.00f 0.00f 0.00i
Wild marjoram- 200 0.00 f 0.00 f 0.00i
Wild marjoram- 400 0.00 f 0.00 f 0.00i
Wild marjoram- 600 0.00 f 0.00 f 0.00 i
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Numbers in the same columns followed by different words are significantly different with LSD test (p=0.01)
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Abstract

During the last several decades the efficacy of plant extracts and essential oils in controlling plant
diseases specially those of leaf spots and fruit rots have raised the interest of many researchers
worldwide. Several findings have approved the antifungal potential of plant products containing
Thymol and Carvacrol compounds against a wide range of plant fungal diseases including grape gray
rot. Botrytis cinerea, the causal agent of grape gray rot has a wide host range and can cause severe
loss in the field and during storage. In this study the antifungal efficacy of five essential oils, ie: Wild
marjoram, Savory, Fennel, Wormwood and Rosemary were evaluated at three concentrations 200, 400
and 600 ppm on mycelia growth, spore germination and germ tube elongation of B. cinerea under
laboratory conditions. Results indicate that Wild marjoram, Savory and Fennel at 200, 400 and 600
ppm could completely (100%) inhibit the mycelia growth as well as spore germination of this fungus
respectively, while Wormwood and Rosemary had either very little or no effect on this fungus .
Results also approve that Wild marjoram and Savory essential oils which contain Thymol and
Carvacrol compounds, specially the first one containing both the compounds showed the highest
antifungal activity against B. cinerea.
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