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ANAL: WSN, anthracnose disease, Bacillus spp., chilli, Colletrotrichum gloeosporioides

SWANIINAADY 03-04-54-01-03-01-12-57

ABSTRACT: Efficacy of Bacillus spp. antagonists for controlling chilli anthracnose disease
cause by Colletrotrichum ¢gloeosporioides was evaluated during October 2013 -
September 2015. 5 isolates of Bacillus spp., 20W16 20W8 1G8 20W33 and 20W5 those
found to highly inhibit mycelia growth of C. gloeosporioides in laboratory be selected
for testing by foliar spraying under field trial. Testing of chilli fruit by soaking in B. subtilis
powder formulation suspension and chilli seed treatment with B. subtilis wettable
powder were evaluated under laboratory condition . The 5 isolates found to highly
inhibit mycelia growth of C. gloeosporioides were then tested for the disease control
under field trial at Tha Muang District, Kanchanaburi province by spraying of theirs cell
suspension prior to the inoculation of the pathogen. The result showed that B. subtilis
20W16 isolate was the most effective which which showed disease incidence to 47.76%.,
then, 6 isolates of Bacillus spp. were formulated into powder formulation and brought
back to test at the same field. The results showed that Bacillus spp. B23 isolate was the
most effective and the same level of 20W33 isolate at 50 grams/20 liters of water and
carbendazim 50% WP at 30 grams/20 liters of water which showed disease incidence to
22.47% , 28.59% and 37.96%, respectively and significantly control the disease better
than water spraying treatment which showed disease incidence to 69.23 %. Testing of
chilli fruit soaking in B. subtilis powder formulation suspension, the results showed that
at 40 grams/20 liters of water on 30 minuites soaking could reduce the disease to 30%
compared to water soaking. Testing of chilli seed treatment showed that B. subtilis
powder formulation at 50 grams/1000 grams of seeds more effective than carboxin 75%
WP treatment and non treatment which showed the disease incidence to 31.5, 35.0 and
64.5%, respectively. In conclusion, the bacteria B. subtilis 20W33 and 20W16 are high
potential to develop to be bioproduct to use in farmer’s field and upgrade to a
commercial scale.

Key word: anthracnose disease, Bacillus spp., chilli, Colletrotrichum gloeosporioides
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an1sAaed WinJuil 2 wui1 nssuAsAviugne Bacillus sppynlelman warnssuisd
nwumwasdesiumdnlsaivuuulawy  80% WP luflanuuansniunisada  laslelsan
20W33 fiefidudnmaiinlsaueuunseluauunanindign iy 43.89 sesasnldun nssis
finiugaelelaian 20W16 22W8 1G8 way 20W5 Fallesidudinisiialsawiiu 46.36 46.85
49.45 way 55.25 Audeu Taedinssudsinuseasuiulawy 80% WP fefidudnsiinlsa

¢ @

Wwihiu 45.33 i nssuREaiviudeleluan20W3s 20W16 22W8 uay 1G8 Hiedifusnisiin
Tsasninnssuisalifiniswugne Bacillus spp. sgniaruuansasadfegafitodfey Fa
Wodduinisifinlsawintu 69.08 (1n319i2)

2. MINAERUUTEANSNINYRY Bacillus spp. TunsAIuANlsALauunIAlUansn lagdsnu

¥ a o 4
AVWEAITYINUNEGAINI



HANISNAGBY N3N U 1 Wud1 nIsuIswweme Bacillus spp.leleian B23 ns1 50

n3useln208ms  HiasidudnisiinlsALauunIAlLAUUNANSNANER WiIndU 22.47 wazAINI

[

NSIUATANUMBAITANTUUAITY 50% WP FailiUasidudnisiialsaviniu 37.96 agradivfadnsay

>

Y

ysadin TnofingsuiBdinudae 8. subtilis Tolsian 20W33 $ns1 50 niuseth208ms uazsiude
Bacillus spp. lelawan B23 w1 40 way 30 n3usern20ans swiosduinmsiinlsawiniu
28.59 29.99 uaw31.02 muadu ifanuuandnsiunisadffunssisiviusansansiuunnd
50% WP Fsfiosifudnininlsaminiy 37.96 (1519l 3)

Tundniuit 2 ldamnsaufusandmnananald iesnninlaunisidviaieveslse
lh¥a aufanondslsifismeronismmada Seliaunsatdoyanasunamamanodls fadulels
v B23 Fsldnansvasoudiss 1 n1svnaes Sflenudnduiidostinimaaestifioududuna
nsneaeiBnas
3. nMnadauUszAnsnwuasansdanud B. subtilis lelyan 20W16 Tun1saauaulsa

wauunsAluansn lagdsn1sudnansn

NANIVIAREY WU NaNINTiuTBasTasug 8. subtilis feulgniien C
gloeosporioides T8n31 10 20 30 ua 40 ndusiotn 20 Ans TouAdurhaudnasuosualsn
LouunsAlUAUNANEN WiiAU 0.86 0.87 0.96 Wag 1.07 Wwuflwns mudu lnedinnssuisd
yupuNalsALouunsAluadnnIns s lidnsudnanindnenandtel B subtilis Failuu
WU 122 wuiuns egnadifeddyneadd waznssuisiwtnandndaeanstisg 8
subtilis $051 40 ndusiotn 20 Ans Svununalsauouusaluadniian Aeduuaunalsnueu
unsAluainiy 0.86 Wwuiung (5197l 4)

4. mMsvedeulszansamuasastadast B, subtilis lunstugadiosn C gloeosporioides
ARnsnfumaawin Tne3Sagniudn

HANNTNARDY WU ﬂismﬁgﬁﬂqﬂmﬁﬂw%awﬁam C. gloeosporioides ML@a5¥ 0
B. subtilis $m51 10 20 30 40 waz 50 ndu fedduinmsindes C sloeosporioides wdn
anamNdns Aefiiofifudvindy 485 42.0 46.0 40.5 uay 31.5 MUAWY BUANAIIMEDR
funssuislaingnanstafag Bs Gelediudnishnilion C gloeosporioides Whity 64.5
waznsssisfinanansdastost Bs $n31 20-40 ndu fwedidudinishnies C gloeosporioides i
faruanievneadffunsaiBfiegnénsasaivendu 75% WP Fsdieswudnisindon
Wi 35.0 (AN57991 5)

A TRRRIdmNAenRdesiUNINAABIYRIfINTHAzAME (2551) Gwhnmagdey
Uszdvisnwide Bacillus megaterium SBK5.7 wag Bacillus sp. SPT41.1.3 Tun1sannisiialsa
wauunsAluAvauuAANUSINTHlATE standard blotter plate wuhnsutiAanindfide

\Wo B. megaterium SBK5.7 waufiu Bacillus sp. SPT41.1.3 fiuszansnnlunisanseiuainu



suksslunsfialsaminiu 41.90% wazunnsegeiitdudAynisadadaUSouiisuiunssuisn

14%0 B. megaterium SBK5.7 %39 Bacillus sp. SPTA1.1.3 LNg40E19LAE7

M15°99 1 Wesidudmsiialsauauunsaluaaninaniies) Colletrotrichum gloeosporioides
UUHansn Wenusie cell suspension 489 Bacillus spp. 5 tolaan nagdeuiilas

! 1 =) a ! d'
NWATAT 8. Y1119 2. AIYIUYT (WSNFUAN 1)

n35175/Bacillus spp. nsiialsaLauunsalud (%)
(7 DAI) *
T1 (20W16) 47.76 ba
T2 (22W8) 64.50 cb
T3 (1G8) 57.75 cba
T4 (20W33) 53.95 cba
T5 (20W5) 59.60 cb
T6 (mancozeb) 54.61 cba
T7 (C+) 71.68 c
T8 (C-) 39.15 a
CV (%) 19.79

* DAl = Day after inoculation

M15199 2 Woesidudnsiinlsauauunsaluaanainiiiosn Colletrotrichum gloeosporioides
a A v . . =
Uunan3n Wenume cell suspension w83 Bacillus spp. 5 lolwlan nageunuuas

NYATNT 0. Y111 3. NYIUYT (WTNFUN 2)

n35u75/Bacillus spp. nsinlsaLauLnsalug (%)
(7 DAI) *

T1 (20W16) 46.36 ba

T2 (22W8) 46.85 ba

T3 (1G8) 49.45 ba

T4 (20W33) 43.89 ba

T5 (20W5) 55.25 cba

T6 (mancozeb) 45.33 ba

T7 (C+) 69.08 c

T8 (C-) 42.82 a

CV (%) 19.58




M15719% 3 Woesidudnisiinlsauauunsalugannnainiiiosn Colletrotrichum gloeosporioides
UUHANSN  emnuiieas¥iioe ansus Bacillus subtilis lelaian 2016 20W33 way
Bacillus spp. lolwian B23 N18ms1 30 40 uag 50 nsusoun 20 ans nageunulas

=

NWATNT 8. 119 2. NYIUYI

n35u3%5/Bacillus spp. mstialsauauunsalud (%)
(7 DAI) *
T1 48.55d
T2 46.55 d
T3 4570 d
T4 50.44 d
T5 46.42 d
T6 28.59¢cb
T7 31.02 cb
T8 29.99 cb
T9 22.47ba
T10 37.96dc
T11 (C+) 69.23 e
T12 (C) 1292 a
CV (%) 23.96

A19199 4 PUIALKALIALOULNIALUAUUNANINILARANLATY Colletrotrichum
gloeosporioides mﬂms‘mmaaumiLLstj'maw%ﬂéhami%aﬁmeﬁqmm Bacillus subtilis
Tolgian 20W16 M16m51 10 20 30 wag 40 nJumsUl 20 ans sowsn 1 Alandy

7 5 U AINSNdaU

nIsu’ WWURAUINA 90 UHATIALBUUNTALUAUUHANIN
(2.41.)

T1 (40 n3%) 0.86b

T2 (30 n3w) 0.87b

T3 (20 n3w) 0.96cb

T4 (10 n3%) 1.07c

T5 (huudn; C+) 1.22d

T6 (Nawsn; C-) 0.00a

CV (%) 10.67




a s & @& A da X . L. ) P
A13199 5 LastgualuaanInnanlgesn Colletrotrichum gloeosporioides #ada1NA1IARNAIE

% s

a5 gaska Bacillus subtilis lelsian 20W16 wWisuiluiunssuisntiiinis

ARNLIAR
n3sUA Woddudwdandniinmdas
C. gloeosporioides
T1 (50 n3) 48.5 ¢
T2 (40 n3w) 42.0 cba
T3 (30 N3) 46.0 cb
T4 (20 n3w) 40.5 cba
T5 (10 n3u) 315a
T6 (A15UBNTU) 35.0 ba
T7 (C) 64.5d
CV (%) 16.48

9. a@yunan1snaaatazAugin

NuaNImeaes ajuladn Mmameaeulsednsamaes Bacillus spp. 7 5 lelaan Ine
s cell suspension ¥84 Bacillus spp. TukUasUgnusn fi 9. v 2. NQYIUYT WU
B. subtilis lelaian 20W16 fszAnsamagagalunisanninfnlsauauunsalua auvmanndes
C. gloeosporioides lunsnageuuseansnmluslans¥iioe gasue wudn leleian 20 W33 7
Sa31 50 nSusietin208ms a1unsnannsialInlagasanivingu 59% uae Bacillus spp. leluian
B 23 718m31 30-50 nSusienh 20 Ans anansaannisiinlsals 55-68 % WewSsudieusunssuis
Flaifinnswuseansdast Bacillus spp. wasnsuinansnudsfuiedeasazaieTafos 8,
subtilis lelaian 20W16 #idasn 40 n3useri 20 ans Wunan 30 Wit @ansnannsiialsaiian
unifuransnld 30 % ewdsudieufiunssAsiwseien uaﬂmﬂﬁmiﬂqmuﬁﬂﬁamL%asﬁ
C. gloeosporioides srua1sTIN e B. subtilis lolgian 20W16 8n31 50 numsluan 1 Alansu
ansnanUsinandesiinawdalade 519% Fsgeninsmgndneansanidendu 75% WP s
annsaanUsinandesly 45.7%

desan Bacillus spp. lelwan B23 sudugesiinsmaassnsn 1 aly \eBusuranis
nPRDIarATITItedtalTanouiazhluimunde faidu 8. subtilis lolean 20W33 uay

20W16 Fudulelmaniasihluimuiioduastiiariaunulsauouunsaluaninluueil



10. nsuwanuIdelulduselevi

1. idndandnsoue 8. subtilis WituaudIdeuasiamnisineasuasnu tluldlunis
JosiumainlsaluisinaiulasinisidenaasuwmalulagnisudaisinUasnsie wenia
nyiupandeamilonauuy waznanielimnunsnslunaaedddluwdasign

2. fAmmsiiAgtesannsatdeyaluimunnisndnansiadus 8 subtilis gngus Lile
sz nmuamanturiludomnstestuiidalsauouunseluaninisluaninuuasuazan

msfngelunaaziuaniug
11. AveuRn -

12. 19Nd15919949

aa a a 6

alngun laEnasyna, Sall §anesaned , asnssa Iavded wag 196 ygyduana.
2548. n3l4ide Bacillus spp. Tumsmumsilsaiieavestis. wih 90-105. Ty 51091y
naiteEeudy 2548, dinddeimuinisendnuiiy nsudvinisinuns

51371Ne NEYRS, qwﬁﬁ’ﬂﬁ wenlvers, afsue amqw'§ WASTINITI AUMIYIR.2557. NTNAFDU
Usedvsnmuwuniitse Bacillus subtilis ‘Lumié'uéy’amm‘%fyjuau%aﬂ Colletotrichum
capsici (Syd. & P. Syd.) Butl. & Bisby @wiglsALauuwnsAluansn. vl 540-546. [y
enuNanyiteEendiu 2557, dnindsewauinisensnuifia nsuivinisinens

Hnus Ty, 2538. nuidelulagtuiunislduuaiiiseunswiinaiunulsaialagds

a o =l ]

Fanm. uth 118-129. Tu Wogduvdmuaudngiia drinmunomu
AUUAYUIUITLUALNTUIVINTNYAT
Y@l geandng wag dinfun leSmaiyna. 2550. dAmeniuniunasfnwaneiug
wuai3ends Bacillus fiadnanwlunmsdudadearvelsaiio : Anwaeiusuuniise
A& Bacillus fididnsnwlunssudadonanvalsafinasugia. wih 896-913. lu
F89UNaNEITEUTEINT 2550 dUnIeRALINTTeISNNY NTUIRINITNEAT
Ufuns Yaeadeiausla Fudad uay 2dual InvsSRel.2551. nsliide Bacillus
spp. 1u ﬂ?iﬂ?ﬂﬂﬂiiﬂﬁua\‘ﬁ/ﬁﬂﬁﬁmﬂﬂL%@ﬁ’]U’N“UﬁﬂI@EJ%’ﬁ%. NTANTINGIPNERTINYAT
39(3) (fe) : 185-188 (2551) (sxuueaulal).
Lma'ﬁa;ﬂa:http://wvvw.agi.nu.ac.th/proceeding/@ral/
3.CO%E0%B8%AA%E0%B8%B2%E0%B8%82%E0%B8%B2%E0%B8%IE%E0%BE%B
7%E0%B8%8A%E0%B8%IC%E0%B8%B1%E0%B8%81/CO 185 188.pdf Juil 14

W.A.2555)
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Winies a3eyunse, wesey danited, 10e AsdusUE uay dUAn AdaINS. 2544,
UsAnSamvestdio Bacillus subtilis lun1sruaulsamuluwisueadna.

MSANTIVINTHAYNT.L.A.- 438, 2544, 19(1) v 4-12

Asney AUy uagnsiiua o5lnygrau.2554. lsauauunsaluanin. v 3-4. [y dile

1 CY v v

15ARNWALAISUBINUNTA NANITELIANY F1UNITENAUINITBISNVINY N

9

ABINITAYAT
U35 viAuALATUMAUNS s, 2539, NMsAnwIANUtTuR eIt IfugUTTLAN

wuATISEBacillus subtilis eaneiug AP-01 uag B. subtilis AP-04 dwsudesiumdnlsa

a

<~ a [ 4 a a . s Qg.Jl
Wszﬂwyauam. w1 99-104 Ty ﬂﬁﬂizﬁmm’mmmﬂmwnwmasmwmmam A3

34, UANINGIRUNEATAERS, 30 UNTIAL - 1 NUAIAUS 2539, NFINN°
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