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Fig. 1. The number of viable Colony-Forming Unit (CFU) of room temperature (28°C)
storage 24 months stability test of ML15-4 suspension concentrates and wettable
powder.
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Fig. 2. Disease severity of ML15-4 suspension concentrates on strawberry gray mold
(Botrytis cinerea) from three locations.
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Fig. 3. Disease severity of ML15-4 wettable powders on strawberry gray.
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Table 1. Disease severity of three species of B. amyloliquefaciens ML8-8, ML15-4, BaNaNa
11 and 62.5% Cyprodinil + Fludioxonil water dispersible granules to control

strawberry gray mold (Botrytis cinerea)

MLS-8 ML15-4 BaNaNa 11 62.5%Cyprodinil Water

+ Fludioxonil

Dilution factor 300 300 300 2000 CK

182 +3.0b° 202 % 1.1b 202 £ 350 13.0 £ 29b 347 £ 45a

x:Mean =% standard error (n=50). Means within each row followed by the same letter(s) are
not significantly at P<0.05 by Fisher's protected LSD test.

# = MLI15-47K Re 7 6 ] 3 14 8 1 A SC-EUP 1EEWP-EUP 132 58 [% 7 0 5 5 K fl
s 2 T 2 15 T %)
Table 2. Disease severity of B. amyloliquefaciens ML15-4 control strawberry gray mold
(Botrytis cinerea) at SC-EUP1 and WP-EUP1 test area

Number SC-EUP1 dilution factor WP-EUPI dilution factor
of

Surveys 100 300 500 CK 100 300 500 CK
1 9.0a" 99a 104a 104a 91la 10.6a 10.6a 104a
2 83c 113b 114b 148a 9.1c 10.0b 120b 155a
3 8lc 90bc 11.0b 16.6a 99c¢ 11.5bc 13.8b 234a
4 98c 100c 12.6b 178a 98¢ 1l.lc 141b 266a
5 84c 88c 11.0b 215a 9.6 ¢ 9.0c 109b 23.1a
6 53¢ 51c 103b 17.0a 6.1c 7.8¢ 11.0b 229a

7 6.6c 69c 99b 19.8a 7.6c¢ 79c¢ 138b 293a

x: Mean £ standard error (n=50). Means within each row followed by the same letter(s) are
not significantly at P<(0.05 by Fisher's protected LSD test.
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Table 3. Disease severity of B. amyloliquefaciens ML15-4 control strawberry gray mold
(Botrytis cinerea) at SC-EUP2 and WP-EUP?2 test area

Number

SC-EUP?2 dilution factor WP-EUP?2 dilution factor
of
S 100 300 500 CK 100 300 500 CK
urveys

1 83a% 9.0a 8.0a 8.0a 89a 95a 95a 93a
2 100b 94a 89%9a 124a 9.1c 95bc 11.6ab 12.6a
3 74b 8.5Db 99b 144a 59c¢ 69c 96D 13.8a
4 100b 96b 113b 19.8a 75b 83b 11.6b 219a
5 125b 11.5b 13.0b 433a 8.8¢ 11.1bc 139b 244a

6 114b 109b 150a 465a 128¢ 125bc 165b 348a

7 17.5b 198b 22.8b 434a 143¢ 16.1bc 20.8b 409a

X: Mean £ standard error (n=50). Means within each row followed by the same letter(s) are
not significantly at P<0.05 by Fisher's protected LSD test.
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Table 4. Disease severity of B. amyloliquefaciens ML15-4 control strawberry gray
mold(Botrytis cinerea) at SC-EUP3 and WP-EUP3 test area

Number SC-EUP?2 dilution factor WP-EUP2 dilution factor
of
100 300 500 CK 100 300 500 CK
Surveys
1 17.9a% 185a 19.6a 195a 160a 168a 168a 163a
2 446b 464a 498a 62.1a 384b 393a 441a 52.1a
3 37.1b  37.8b 429a 472a 319¢  343b  403ab 413a
4 16.6b 199a 208a 29.1a 171b  203a 19.1ab 25.6a
5 183b 223b 283ab 36.0a 171¢  189b  238b  28.6a
6 31.6b 314b 33.6a 455a 249b  274a 306a 4l.la
7 37.1b  35.6b 403a 619a 255b 228b 278a 395a

X: Mean £ standard error (n=50). Means within each row followed by the same letter(s) are
not significantly at P<0.05 by Fisher's protected LSD test.

KT ML1S5-47K f5 7 B AT 3 P by 7 172 3 B A [ ek B Dt 36 0 2 SIS 915 08 2R (%) 2 EL R
Table 5. Control rate of B. amyloliquefaciens ML15-4 control strawberry gray mold
(Botrytis cinerea) at 3 different test areca

Dilution
SC-EUP1 SC-EUP2 SC-EUP3 WP-EUP1 WP-EUP2 WP-EUP3
factor
100 66.5 59.7 40.0 73.9 65.1 354
300 65.2 54.5 42 .4 73.1 60.6 42 .4
500 50.0 47.6 34.9 53.0 49.2 29.7
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Development of bio-pesticide Bacillus amyloliquefaciens
ML15-4 to control of the graymold(Botrytis cinerea)
of strawberry(Fragaria x ananassa)

Zhi-Wen Zheng' * Ji-Feng Li' » Dai-Rong Wu' » Mei-Chun Lu' »
Ying-Hong Lin2 * Sheng-Chi Chu'”

'Miaoli District Agricultural Research and Extension Station, Council of Agriculture,
Executive Yuan

’Department of Plant Medicine, National Pingtung University of Science and Technology,
Neipu, Pingtung

ABSTRACT

Strawberry (Fragaria x ananassa Duch.) is one of the most economically important fruit
crops in the world. However, the necrotrophic air-borne fungus, Botrytis cinerea, which can
affects many plant species, occurs abundantly throughout the year as a saprophyte and
facultative parasite on strawberry. In this study, the Bacillus amyloliquefaciens ML15-4
isolated by the Miaoli District Agricultural Research and Extension Station was formulated as
the bio-pesticides for control of Botrytis cinerea. Specifically, we optimized the five-tons of
industrial-grade production processes and completed two bio-pesticide formulations of
suspension concentrate and wettable powder. We proved that 1 X 10° CFU/ml of viable
bacteria can be maintained at least for 24 months at room temperature (28°C ). The data of
storage stability evaluation indicated that shelf life of the suspension concentrates and
wettable powder was at least 2 years in duration at room temperature. In the greenhouse
experiments, the disease severity of strawberry fruit gray mold (SFGM) in the early stage
could be reduced about 12.8% by the ML15-4 suspension concentrates. To further evaluate
the efficacy of the two bio-pesticide formulations on controlling SFGM, three preventive
application experiments in fields were conducted. The results indicated that the applications
of the formulated B. amyloliquefaciens ML15-4 (in 1:300 dilution) significantly reduced the
disease severity of SFGM up to 54% to 58.7% in the field trials. The two bio-pesticide
formulations of ML15-4 without residual toxin have the potentials to serve as the safety
management methods for enhancing fruit quality and reducing the economic impacts of
SFGM on the strawberry industry. We expect that the two bio-pesticide formulations of
ML15-4 could provide an alternative approach to chemical pesticides in management of
SFGM more safely and reliably.

Key words: Bacillus amyloliquefaciens, bio-pesticide, gray mold (Botrytis cinerea)
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