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Colletotrichum capsici (Syd. & P. Syd.) Butl. & Bisby
Efficacy of Bacillus subtilis to Control Anthracnose Disease of Chili Caused

by Colletotrichum capsici (Syd. & P. Syd.) Butl. & Bisby
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Abstract

Efficacy of Bacllus subtilis;, B23 20W15 20W19 and  19W6 to  controlling
Colletotrichum capsici which causes anthracnose disease of chili. Field trial at Tha Muang
and Tha Maka District, Kanchanaburi province during October 2016 - September 2017. We
found that cell suspension of B23 and 20W16 could effectively reduce anthracnose
disease, the percentages of disease were lower than a non-antagonist spraying treatment.
Then B23 and 2W16 were formulated into powder formulation and brought back to test at
the same field. The results showed significantly control the disease better than a non-
antagonist spraying treatment. Efficacy trial of the B23 isolate at 40-50 grams/20 liters of
water showed the disease control at the same level as using 20W16 isolate at 40-50
grams/20 liters of water and the percentage of disease were lower than a non-antagonist

spraying treatment.
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Duncan’s New Multiple Range Test (DMRT)
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fanududu 10° ales defiadans thansuuiuassalesvesdesfildlulgnidelnsnisnu
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MIANRAUUATIATITANALAYTD Analysis of Variance waglUSsuliguA1ladenieid
Duncan’s New Multiple Range Test (DMRT)
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AMINAdEUUSEAVSAMMNITaaWIILaBEUUATISY Bacillus subtilis Tun1sdesiuidnlsauey
unsaluaniniifawmnnidos Colletotrichum capsici
wamaaesdl 1 seninafeudamay fufiou natau wea. 2559 Ag1Lnoviuag s
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NSSUTTNUDRAUVIUARY B subtilis a18ug B23 20W16 waznssuisnuaistesduindalsa
fies mancozeb 80% WP $n51 40 n¥usierin 20 ans Ailn1siinlsaads 21.70 20.22 uas
23.96 Wosldus mua1du MnIuasuanaaEd At uNITIdSNuEadLIIYaRY B, subtilis
aneug 20W19 19W6 uay 20W15 waznssuisnutilat fnmaislsaads 31.93 32.25
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waz 2212  wWosidud mudidu dindiuasuansanis@datunssudSiusaduaiuany
B subtilis aeWug 19W6 20W19 20W15 uaznssuiswudiuaiiinsifelsaade 29.21
32.76 35.04 WAy 39.54 Wasidud suanau

Aounuasageuadadl 4 nansUssifiuleiidudnisiinlsauouunsalua wuin
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NISUIBNULATUVIUGRY B subtilis @eug 20W16 B23 20W15 19W6 wag 20W19 3in1s

AnlsAaay 12.04 12.73 13.28 19.58 21.79 uwag 25.41 wWosdus audsu snduag
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wdmiuansasedt 4 7 7 Yu nansusediuedidudnisiinlsauauunsalualunin
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20W15 20W19 wag 19W6 ﬁﬂ’]iLﬁﬂIiﬂLaga 19.37 21.02 29.09 30.09 waz 32.05 wasidus
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wamaaesil 2 seninafeuliquisu fufeu Awnau w.e. 2560 fi81Lnevintig Sanie
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waznsssmiuaniinsiAelsaads 23.82 uay 25.58 Weosdus audu
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TsALade 11.39 Wosldud nsniSviuwaduviuasey 8. subtilis aneWus B23 20W16 20W19
20W15 way 19W6 ﬁﬂ’]ilﬁﬂiimﬂ?ﬂl&l 15.77 16.15 19.82 21.29 uwag 2597 wasidus
AU mnduasuanansaaRtUnSSIAEIULaRiTinsAnlsaLaas 34.60 Wesiius
nysAsuadWIaRY B subtilis aneus B23 Wag 20W16 finmsiinlsanassiniiulsl
WANAN AR ANUNTSUIDNUasUoeumdnlsafia mancozeb 80% WP nssuiSwuwwaa
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Aeunuasageuadedl 4 nanisussfiulesidudnisiinalsauouunselua wuin
nssuAsviuansdesiufdalsafia mancozeb 80% WP 8as1 40 ndusiatn 20 ans finsiAn
TsALade 12.00 Wosliud nssuiSvuwaduviuasy 8. subtilis auviug B23 20W16 20W15
20W19 uay 19W6 dnsiiinlseade 15.15 18.26 2277 24.18 uaz 23.99 wWodidus
AUEFU snuazuAnAansaaRfunssIAEu I a TS ielsaady 36.03 Weaddus
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20W19 wag 19W6

wdmuansnsedt 4 7 7 Yu nansussfiuesifudnisiialsaeuunsalualunsn
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msiAalsalade 18.26 Wesldud nsnidviuwaduuiuasy B subtilis anosiug B23 20W16
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AUEEU snuazuAnsmsaaRfunssIRu L aiinsAnlsAwas 41.29 Wesdud
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waife B subtilis anewus B23 Smsn 40 50 n¥useti 20 Ans nssuivunade B subtilis
aneug 20W16 §031 40 50 n¥usiey 20 Ans warnssuiswuarsdostuidnlsadi
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uay 16.91 wWeddusd mudidu dnduazansnemaaditunssisnudiua Afinsdalsae
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mancozeb 80% WP 8§51 40 n3usieth 20 Ans finsiialsawds 19.18 18.85 20.36 18.41
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Table 1 Percentage of anthracnose disease after applied with cell suspension of
Bacillus spp., compared to mancozeb fungicide, Colletotrichum capsici
inoculation (C+) and water (C-), at farmer‘s farm location 1 in Kanchanaburi
province, Thailand.

anthracnose disease incidence (%)

Treatment Rate before spray before spray before spray before spray  after spray

1 2 3 4 7 day
1.B23 1:1 12.20 23.96 a v 22.12 cd 13.28 b 19.37 bc
2. 20w19 1:1 11.90 3193 a 32.76 ab 2541 b 30.09 bc
3. 20w15 1:1 11.87 35.7b 35.04 ab 21.79 b 29.09 bc
4. 20w16 1:1 12.56 20.22 b 19.72 cd 12.73 b 21.02 bc
5. 19w6 1:1 11.87 32.25a 29.21 bc 19.58 b 32.05b
6. mancozeb 40 ¢/H,0 20 L. 11.63 21.70 b 17.81d 12.04 b 18.03 c
7. water+ 11.19 36.25 a 39.54 a 4321 a 47.10 a
8. water- 12.05 20.46 b 26.21 bcd 24.20 b 27.54 bc
CV. (%) 11.98 10.21 13.51 23.22 17.31

o Average of 3 replications.

? Means followed by the same later in column were not significantly different at P<0.01 by DMRT

J o J/

Y o) o/
7'7(’4’7”&1@4’7%’3‘17%/1/7%’71/%@00 4%7”770‘17%’7\’?”14777’7?@7777‘”7

i

ﬂiﬂ?%ﬂﬂﬂﬂﬁﬂi



Table 2 Percentage of anthracnose disease after applied with cell suspension of
Bacillus spp., compared to mancozeb fungicide, Colletotrichum capsici
inoculation (C+) and water (C-), at farmer‘s farm location 2 in Kanchanaburi
province, Thailand.

anthracnose disease incidence (%)
Treatment Rate before spray  before spray before spray before spray  after spray

1 2 3 4 7 day
1.B23 1:1 15.47 ab 7 14.29 ab 15.77 cd 15.15 de 16.56 a
2.20w19 1:1 14.35 a 16.77 ab 21.29 bc 24.18 bc 27.46 c
3. 20w15 1:1 16.55 abc 17.11 ab 19.82 bc 22.27 cd 25.55 bc
4. 20w1l6 1:1 15.58 ab 16.34 ab 16.15 cd 18.26 cde 16.26 a
5. 19w6 1:1 13.96 a 2382 c 2597 b 23.99 bc 27.59 c
6. mancozeb 40 g¢/H,020L. 16.16 abc 11.85a 11.39d 1209 e 18.26 ab
7. water+ 19.40 bc 2558 ¢ 34.60 a 36.03 a 41.29 d
8. water- 19.97 c 18.99 bc 26.34 b 30.50 ab 30.13 ¢
CV. (%) 13.48 15.78 13.33 12.98 13.54

v Average of 3 replications.

 Means followed by the same later in column were not significantly different at P<0.01 by DMRT
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Table 3 Percentage of anthracnose disease after applied with wettable powder
suspension of Bacillus spp., compared to mancozeb fungicide, Colletotrichum
capsiciinoculation (C+) and water (C-), at farmer‘s farm location 2 in

Kanchanaburi province, Thailand.

. . Y
anthracnose disease incidence (%)

Rate

Treatment (g/H,0  before before before before before after spray  after spray
200 spray 1 spray spray spray spray 7 day 14 day
2 3 4 5
1.B23 40 1669 17.85bc? 2221bc  19.18a  24.84 bc 36.79 cd 38.90 b
2.B23 50 16.35 16.31 ab 1836ab  1885a  24.55 bc 31.37 bc 34.99 b
3. 20w16 40 18.46 14.35 ab 1749ab  2036a 2220abc  41.04 cd 39.69 b
4. 20w16 50 15.96 13.44 a 13.74 a 18.41 a 19.23 ab 40.48 cd 31.61 ab
5. mancozeb 40 19.41 12.24 a 1691ab 17.78 a 14.32 a 23.11 ab 21.62a
6. water+ 16.25 23.18 d 30.14 d 38.46 b 39.73d 59.75d 59.14 c
7. water- 15.72 20.57 cd 29.07 cd 26.62ab  29.23 bc 18.65 a 23.85a
C.V. (%) 23.96 15.4 22.9 33.4 26.29 18.5 19.7

v Average of 4 replications.

? Means followed by the same later in column were not significantly different at P<0.01 by DMRT
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