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Efficacies of Plant Essential Oils in Controlling

Bakanae Disease of Rice Seedling

ae7a Tude” uas ANn A579A"

Saichon Nochai” and Sombat Srichuwong”

Abstract: Blotter method was used to detect Fusarium moniliforme, the causal agent of bakanae disease on rice
seeds cv. Khao Dawk Mali 105 (KDML 105). Only 13.50% of seeds were contaminated with the fungus. Another
trial was dealed with 5 essential oils extracted from 5 different plants and they were incorporated with PDA and
tested for their ability to cease the growth of F. moniliforme. It was pointed out that essential oils from clove,
cinnamon and geranium at the rates of 400, 500 and 1,400 ppm, respectively, gave 100% inhibitive results.
Among them, clove oil had the abilities to reduce the incidence of the disease and increase seed germination,

seedling emergence, shoot length, root length, fresh weight and dried weight.

Keywords: Rice, bakanae disease, Fusarium moniliforme, essential oils, control
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Table 1 Percentage of fungi associated with seed of rice cv. KDML 105

Fungi Percentage”
Aspergillus glaucus 0.25
A. niger 0.50
A. flavus 4.00
Bipolaris oryzae 2.25
Curvularia lunata 0.50
Fusarium moniliforme 13.50
Penicllium sp. 2.25
Trichoconis padwickii 0.50
Trichoderma sp. 1.00
Xylaria sp. 1.25
Unknown fungus 0.25

" Each value is a mean of 4 replicates of 400 seeds.

Table 2 Effectiveness of 3 essential oils at different concentrations mixed with PDA on growth inhibition of

Fusarium moniliforme after 10 days of incubation.

Growth inhibition (%)"at different concentrations (ppm)

Treatment
500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000
PDA + Geranium oil 67.11 90.22 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
PDA + Lavender oil 49.78 54.56 57.33 60.67 64.67 64.67 71.89 75.44 81.11 86.11
PDA + Marjoram oil ~ 57.89  60.78 67.44 73.44 74.33 80.78 86.11 89.00 89.00 93.33
PDA (Control) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
LSD, 45 6.71 CV,, (%) 15.21 CV,, (%) 13.39

" Results showed the average of 5 replications.
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Table 3 Percent inhibition of Fusarium moniliforme grown on PDA mixed with 3 essential oils at 5 different

concentrations.
Treatment Concentration Percentage of inhibition"
(ppm) (%)
PDA + Clove oil 100 19.22 g%
200 23.44 g
300 90.22 b
400 100.00 a
500 100.00 a
PDA + Cinnamon oil 100 18.78 g
200 30.33 f
300 48.89 e
400 62.11d
500 100.00 a
PDA + Geranium oil 1,100 79.78 ¢
1,200 80.11 c
1,300 84.89 bc
1,400 100.00 a
1,500 100.00 a
PDA 0.00 h
LSD, 45 = 6.57 CV (%) =8.10

" Results showed the average of 5 replications.

? Means in column followed by the same letter are not significantly different at P = 0.05 according to LSD.

Cinnamon Geranium

control 100 control 100 control 1,100 1,200

300 400

1,500

Figure 1 Growth inhibition of Fusarium moniliforme 10 days grown on PDA mixed with
clove, cinnamon and geranium oils at 5 concentrations (ppm).
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Table 4 Effect of 3 essential oils on seed germination, seed infection and abnormal seedling of rice seed

inoculated with Fusarium moniliforme in moist petridishes.

Seed germination”

Seed infection ' Abnormal seedling

Treatment
(%) (%) (%)
Control (uninoculated) 99.50 a” 10.25 ¢ 0.76 bc
Control (inoculated) 97.25b 95.25 a 4943 a
Inoculated + water + Alcohol 99.00 a 4550 b 2.03 bc
Inoculated + clove oil 98.75 a 13.50 c 1.53 bc
Inoculated + cinnamon oil 67.50 c 0.00d 4.04 b
Inoculated + geranium oil 0.00d 0.00d 0.00 c
LSDy s 1.29 7.95 3.62
CV (%) 0.97 19.52 25.30

1 . .
Each value is a mean of 4 replicates.

?Each value is a mean of 4 replicates of 80 seedlings.

“Means in column followed by the same letter are not significantly different at P = 0.05 according to LSD.
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Table 5 Effect of 3 essential oils on emergence and seedling vigour of rice seed inoculated with Fusarium

moniliforme in sterilized soil.

Treatment Emergence” Shoot length” Root length”  Fresh weight”  Dry weight"
(%) (cm) (cm) (9) (9)
Control (uninoculated) 93.50 b* 27.63 b 8.80 c 3.50 ab 0.55b
Control (inoculated) 88.25 ¢ 2742 b 7.85¢c 3.24b 0.52 b
Inoculated + water + alcohol 98.75 a 28.27 ab 13.64 a 3.70 a 0.62 a
Inoculated + clove oil 97.00 a 29.43 a 11.89 b 3.87 a 0.66 a
Inoculated + cinnamon oil 80.75d 2949 a 8.82 c 3.58 ab 0.62 a
Inoculated + geranium oil 0.00 e 0.00 c 0.00d 0.00 ¢ 0.00 ¢
LSD 446 2.19 1.54 1.22 0.38 0.05
CV (%) 2.56 4.38 9.67 8.62 7.28

1 . .
Each value is a mean of 4 replicates.

? Means in column followed by the same letter are not significantly different at P = 0.05 according to LSD.
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