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Selection of Bacillus amyloliquefaciens M27 for Biocontrol

on Lettuce Sclerotinia Rot
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ABSTRACT : For selection of effective antagonists for control Sclerotinia rot of lettuce, 29 bacteria were isolated from soil in Korea.
The bacterial isolates M27 and RM43 identified as Bacillus sp, were selected as prospective agents for inhibiting mycelial growth
of Sclerotinia sclerotiorum and Sclerotinia minor. Among the selected isolates, Bacillus amyloliquefaciens M27 effectively suppressed
incidence of Sclerotinia rot by Sclerotinia sclerotiorum and Sclerotinia minor in the lettuce nursery.
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Table 1. Inhibition of mycelial growth of Sclerotinia rot
pathogens by bacterial antagonists on potato dextrose agar

Table 2. Suppressive effect of bacterial antagonists on lettuce
Sclerotinia rot (Sclerotinia sclerotiorum)

Inhibition of mycelial growth (mm)*

Lesion diameter (mm)*

Isolate Isolate
Sclerotinia sclerotiorum Sclerotinia minor 1 day 2 day 3 day
M27 19.8 b’ 220 M27 192" 193" 39.2a"
M49 82d 93d M49 12.6 ¢ 740 b 105.7 be
M55 21.3 ab 274 ab M55 l.la 79 a 183 a
RM29 11.8 ¢ 13.3d RM29 9.2 be 55.2b 93.1 be
RM43 233 a 30.1a RM43 35a 30.1a 75.0b
‘Measurement was made 7 days after inoculation of S. sclerotio- Benomyl WP (x1,500) 4.3 ab 10.1a 173 a
rum and 8. minor. Control 113 ¢ 67.7b 108.5 ¢

*In a column, means followed by a common letter are not signifi-
cantly different at the 1% level by Duncan’s multiple range test.

Fig. 1. Inhibition of mycelial growth of Sclerotinia scleotiorum
and Sclerotinia minor by Bacillus amyloliquefaciens M27 on
potato dextrose agar media.
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‘Sclerotinia sclerotiorum was inoculated to the leaves for the test.
Measurement was made 1 to 3 days after incubation at 22 in 100%
of RH.

"In a column, means followed by a common letter are not signifi-
cantly different at the 1% level by Duncan’s multiple range test.

Table 3. Suppressive effect of bacterial isolates on lettuce
Sclerotinia rot (Sclerotinia minor)

Lesion diameter (mm)*

Isolate

2 day 3 day 4 day
M27 0.8a" 6.32" 11.62"
M49 23.7cd 53.1cd 76.5cd
M55 8.1 ab 23.1ab 54.7bcd
RM29 12.4abc 35.0bc 75.6¢cd
RM43 5.5a 20.8ab 39.6ab
Benomyl WP 19.4bc 34.7bc 43.9bcd
Control 34.4d 65.1d 80.9d

‘Sclerotinia minor was inoculated to the leaves for the test. Meas-
urement was made 2 to 4 days after incubation at 22 in 100% of RH.
’In a column, means followed by a common letter are not signifi-
cantly different at the 1% level by Duncan’s multiple range test.
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Table 4. Control effect of Sclerotinia rot on lettuce seedling by treatment with two selected bacterial isolates after inoculation of
a barely seed colonized by pathogens per a seedling plant in seedling bioassay

No. of infected plants*

Treatment Sclerotinia sclerotiorum Sclerotinia minor
7 day 11 day 13 day 7 day 11 day 13 day
M27 0 1 4 7 4 9 17
x 10 4 27 35 7 20 25
x 20 3 19 25 5 29 31
RM43 0 1 10 13 2 10 18
x 10 2 9 14 8 23 35
x 20 1 8 12 22 45 49
Control 2 11 21 18 44 49

‘Fifty plants of lettuce were used for the test.

Fig. 2. Suppressive effect of Bacillus amyloliquefaciens M27 on lettuce Sclerotinia rot. A, Treatment of Bacillus amyloliquefaciens
M27 against Sclerotinia sclerotiorum; B, Inoculation of Sclerotinia sclerotiorum; C, Treatment of Bacillus amyloliquefaciens M27
against Sclerotinia minor; D, Inoculation of Sclerotinia minor.

Table 5. Density of total bacteria and Bacillus species isolates in the nursery soil of lettuce after treatment of each antagonistic
bacterial suspension with different dilution times

Density in the pot soil inoculated with pathogens

Dilution times

Isolate ®) Bacteria (x 10%g soil) Bacillus sp. (x 10"/g soil)
Sm Ss Sm Ss
0 120.0 144.3 4.7 51.0
M27
10 74.3 58.3 2.0 18.3
0 102.3 99.7 11.3 11.0
RM43
10 74.7 45.5 6.3 6.3
Control - 49.3 29.7 17.5 8.3

Soil samples were collected from the nursery 30 days after inoculation of antagonists.
Sm: Sclerotinia minor, Ss: S. sclerotiorum.
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