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The disinfective effect of garlic extract against Bakanae Disease

Sung, Chang-Keun® - Choi, Ji-Ho?

ABSTRACT

Bakanae Disease is an abnormal plant growth caused by Gibberella fujikuroi. The infected

plants several inches taller than normal plants in seedbed and field. To control bakanae disease,

we made a seed disinfectant from garlic extract. And we isolated allicin(CgHi00Ss) from garlic
extract and the content was 0.62%.

In order to develop efftive seed disinfectant from Garlic extract, we compared it with three
seed disinfectants(benomyl, prochloraz, fludioxonil). Prochloraz, fludioxonil and Garlic wettable
powder controlled Bakanae disease of rice very well, while benomyl did not suppress the disease
enough. Water temperature was turned to be an important factor for controlling the disease by
treating seed disinfectants. It was confirmed that the seed disinfectant from garlic extract can be

used as non-toxic agricultural medicines.
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Fig. 1. TLC chromatogram of the crude extract of Allium sativum.
(frc. no. 13724 are antifungal active area).

Table 1. Antifungal activity of fractions separated through column with garlic extracts

Colletotrichum gloeosporioides

Column fraction

pathogen diameter(mm) inhibitory percentage(%)
1~4 fraction(F-1) 14 6.7%
5~12 fraction(F-2) 14 6.7%
13~24 fraction(F-3) 5 66.6%
25~45 fraction(F-4) 14 6.7%
control 15 -
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Fig. 3. HPLC chromatogram of the crude
extract of Allium sativum. Fig. 4. Antifungal activity of garlic wettable
powder.

Table 2. Effects of seed disinfectants on suppression of bakanae disease

Inoculation Non-inoculation
Seed disinfectant No. of infected antrol 'Percent gf No. of infected Coptrol
plants per efficacy  infected hills plants per efficacy
seeding box” (%)Y per 10m”* seeding box ¥ (%)"
Benomyl 5,138 0 304 32 79.6
Procholraz 16 99.6 32 3 98.1
Fludioxonil 15 99.6 2.3 4 97.5
Garlic Wettable Power 618 87.5 10.5 27 8L.7
Untreated check 5138 - 46.2 157 -

¥ Tnvestigated at 30 days after seeding and 30 days after transplanting, repectively

P Calculated based on(No. of infected plants in untreated check - No. of infected plants in chemical
treatment plot) x100
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Table 3. Effects of water temperature on

occurrence of bakanae disease in
experiments carried out sterilize
rice seeds

Water temperature of No. of infected  Control
seed-disinfection(C)® plants per seedhng efficacy

box " (%)

10 53+4.7 61

15 51+39 63

20 32#5.1 77

25 16+2.9 82

30 7411 91

35 3+0.7 95

Non-disinfection 137+13.1 -

¥Seed disinfection was conducted by soaking rice

seeds in the suspension of Garlic wettable powder
(1%) for 24 hrs

"No. of infected plants was investigated at 30 days
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Table 4. Influences of water temperature, soaking period and chemical dosage on the
occurrence of bakanae disease in experiment carried out to sterilize rice seeds

with Garlic wettable powder

Disease incidence

Treatment
(Tem., C/time/dosage,ppm)

No. of infected plants per seedling Percent of infected hills per 10m’
box at 30 days after seeding

at 30days after transplanting

15C-12 hrs - 2.0
15C-12 hrs - 1.0
15C-24 hrs - 2.0
15C-24 hrs - 1.0
15C-36 hrs - 2.0
15C-36 hrs - 1.0
15C-48 hrs - 2.0
15C-48 hrs - 1.0
15C-24 hrs - 1.0
(Disinfection at 5 days after seed soaking)
30TC-24 hrs - 1.0

5251 7807
5973 7612
53+4.0 5.3+0.5
65+10.0 74£1.1
55+4.9 5404
52457 5.6+0.9
88+11.0 8.7+1.7
119+15.3 10.9+2.1
45£3,6 4502
6+1.8 2.0£0.09
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