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Control of Powdery Mildew by Garlic Oil in Cucumber and Tomato
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The effectiveness of four plant oils (garlic, ginger, cinnamon and lemongrass) against a range of plant patho-
genic organisms was tested in vitro. Of the four oils, two oils (garlic and cinnamon) showed relatively good
antimicrobial activities. Activity of garlic oil was shown against the plant pathogenic bacteria Agrobacterium
tumefaciens, Erwinia carotovora, Ralstonia solanacearum, Xanthomonas campestris, and the fungi Phytoph-
thora infestans, Fusarium oxysporum, Collectotricum sp., whereas Acidovorax avenae and Pythium sp. showed
the resistance towards garlic oil. Results from the planta bioassays under greenhouse conditions indicated
that garlic oil significantly reduced the cucumber powdery mildew (Sphaerotheca fusca) and tomato powdery
mildew (Erysiphe cichoracearum) showing control value 70.0-74.6% and 71.2%, respectively.
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Table 1. Antimicrobial activity of plant oils against some plant pathogens

Concentration (u//ml)

Test organism® ‘Garlic Ginger Cinnamon Lemon-grass

100 10 100 10 100 10 100 10

Acidovorax avenae Avcl o 0 0 0 9 0 0 0
Agrobacterium tumefaciens KACC 10298 33 11 0 0 38 0 0 0
Erwinia carotovora MAFF 301629 38 0 0 0 0 0 0 0
Ralstonia solanacearum R4 42 13 25 0 40 0 12 0
Xanthomonas campestris Xcl 39 14 0 0 25 0 13 0
Fusarium oxysporum F1 37 23 0 0 19 0 10 0
Phytophthora infestans P6 43 25 13 0 24 0 14 0
Collectotricum sp. C3 39 25 0 0 15 0 0 0
Pythium sp. P1 0 0 0 0 17 0 35 18

*KACC, Korean Agricultural Culture Collection; MAFF, Ministry of Agriculture, Forestry, and Fisheries Genebank, Japan.

®Zone of inhibition is expressed in mm.
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Table 2. Effect of garlic 0il on control of cucumber powdery mildew in greenhouse

Control value

Treatment

Degree of disease incidence

Lst 2nd 3rd Av. (%)
Garlic oil (1 ml/1 /) 20.7 8.9 19.2 16.3¢* 74.6
Fenarimol (0.25 m//1 ) 25.0 28.8 26.1 26.6b 58.6
Control 65.0 59.0 68.7 64.2a -

*Mean separation by DMRT at 5% level.

Table 3. Effect of garlic extracts and garlic oil on control of cucumber powdery mildew in greenhouse

Degree of disease incidence

Control value

Treatment Ist 2nd 3rd Av. (%)
Garlic 0il ND (1 mi/1)) 154 10.2 19.5 15.0¢? 73.2
Garlic Barrier (50 mi/1 /) 30.7 41.7 335 35.3b 37.0
Garlic GP (50 mi/1 /) 26.9 36.6 39.1 34.2b 38.9
Garlic oil (1 mé/1 ) 20.5 9.8 20.2 16.8¢ 70.0
Fenarimol (0.25 m//1 ) 16.3 10.5 18.5 15.1¢ 73.0
Control 554 50.6 62.1 56.0a -

*Mean separation by DMRT at 5% level.

Table 4. Effect of garlic 0il on control of tomato powdery mildew in greenhouse

Degree of disease incidence

Control value

Treatment

Ist 2nd 3rd Av. (%)
Garlic oil (1ml/t ) 10.8 15.1 9.1 11.7a* 71.2
Fenarimol (0.25m//1 [) 12.0 18.8 6.3 12.4a 69.5
Control 40.2 39.1 425 40.6b -

*Mean separation by DMRT at 5% level.
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