29

N15UTEYNIVINTIZAULIA ATIN 17 WM INeaesviguAsUFL
3 - 4 NINYIAY 2568
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Colletotrichum capsici
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Hymitddn Ao Tsaueuunsaluaninduinainnisdiateveadies Colletotrichum capsici Tiaz\intuaens
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Uaonsfounndtuiioanusinanisidasiad Tneamznsldidoqaunidaedu wu e Bacillus spp. F9vinns

nadeulsyansnmueade Bacillus spp. S 9 lelean LLaBEULLUU%’JﬁmsﬁﬂlﬁWNQﬂJGGL%@ Bacillus spp. $18n13
arvaalsaneuunsalualunin S aunnanid e Colletotrichum capsici 1A821ILHUAITNAADILUY
Completely Randomized Design (CRD) WUi’lL%@ Bacillus spp. ‘1/1ﬂi@IﬁlLﬁ(ﬁﬁﬂM‘iﬂE‘]’U‘c’j’jﬁﬂﬂ‘jlﬁlfjﬁylﬁulmadlﬁa

amglsalawananesiunisadfegeliveddn WewSeuisuiuyaauau uanuitlolsian Al-2, Al-5, Al-12,
A1-15, B1-19, B2-2, B2-6, B2-21 wag B2-32 aunsadudinisiialsalalaiunnenaiunieada dvuauwnasgsening

0.70-1.38 Lguftuns luvasy T usivilanveas o Bacillus spp. 111 cell suspensions, culture filtrate
waz cell suspensions + culture filtrate ¥1117 ugUidunsson1sdudenisiinlsanouunsaluanin wuin
Fafuaigianevoade Bacillus spp. wiazlolganaiuisaniunulsawauuwnsaluan3nlaunna19iuni9ais

awlSguliisuiuynaIunu

oeslledAgy 1

AdAeY: Bacillus spp. Colletotrichum capsici
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Abstract

Chili is an important economic crop in Thailand. It is widely consumed domestically and exported in
various processed forms such as chili powder, chili sauce, curry paste, pickled chili, and dried chili. A major
problem in chili production is anthracnose disease, caused by the fungus Colletotrichum capsici, which
spreads rapidly and severely during the rainy season under high temperature and humidity conditions.
Currently, biological control has played a significant role in the production of safer crops by reducing the
use of chemical pesticides, particularly through the application of antagonistic microorganisms such as
Bacillus spp. Therefore, this study was conducted to evaluate the efficacy of nine Bacillus spp. isolates and
powder formulations of Bacillus spp. in controlling anthracnose disease in chili caused by Colletotrichum
capsici. The experiment was arranged in a Completely Randomized Design (CRD). The results showed that
all Bacillus spp. isolates significantly inhibited the growth of the pathogen with statistical differences
compared to the control. However, isolates Al-2, Al-5, A1-12, A1-15, B1-19, B2-2, B2-6, B2-21 and B2-32
were not statistically different from each other in terms of disease suppression, with lesion sizes ranging
from 0.70-1.38 cm. In addition, powder formulations developed from Bacillus spp. in three forms cell
suspensions, culture filtrate and cell suspensions + culture filtrate a combination of both were also
evaluated for their effectiveness in suppressing anthracnose disease. The results indicated that the powder
formulations of each Bacillus spp. isolate exhibited statistically significant differences in disease control

efficacy when compared to the control.
Keywords: Bacillus spp., Colletotrichum capsici
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Tsauouunselualunin Aifiamnande Colletotrichum capsici Tsifntuegmniiuaysunssludienauuiid
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Lenau sawsandu lu A aen wazka FedulsaiviliiAsanudemenonandavisluiuusunauazAnnm
Uszdnnmaannusndnneliiiadgvivaiseganiuun wu n1sand1svesansiadilunandanianisinuns
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liorgnisiiiusnerdu (3] nmsdesiumdnlsanunsnsdiulug dnisldarsiad dadanluszozusanuind

wagludaindeun uuvsneliiianaduivavnmvesnensnskasuslan Aeiu
Usednsnmuendia Bacillus subtilis lun1sduganisiasqiulnvedtiasn C. capsici @169 lsAkauRNIALLaNTN

Winannsldanswaiivasiumdnlsaiiy [4]

2. JnsAne
2.1 Anwrdnuazanmsuazdesuvglsauauunsaluanin
yhnsdrsalsaueuunsaluaninainudasmeununsnsiivgnwdn o Truavil 318 vy 1 duavoanssn
Suneaesiitios Sminanssniy3 thiegwamaniniinansonisvedlsaueuunsalua mv‘hnmt.am%aml,mim
Tnei33n1s tissue transplant technique thiegsasraninufmdudulaiiowa 0.5 x 0.5 fadwns thaneide

3

UShaiiuiafe clorox 5 Wesidud Wuan 3-5 wiil wdshundredneiinduiisndouds 1unan 3-5 unil
d3u 2 AS MnwhTuduvesiivnsuue1ms Water Agar (WA) udlilugamaiivies {uian 3-5 Tu dausiom
Waumngilvies

Yanedulenasgeonuandudiuveilodeiie §1uasuue1ms Potato Dextrose Agar (PDA) Usll
(27-30 osrwaided) Wuan 5-7 Tu inudieusaislilu PDA slant Wil inisvaaessaly

2.2 nswideadie Bacillus spp.

WYwie Bacillus spp. iduszAnS s 9 lelwan laun Al-2, AL-5, A1-12, Al-15, B1-19, B2-2, B2-6,
B2-21 uay B2-32 fifluseAvsnmlunssudsmaaiyivlnveadoamalsaluin deldsuanueyiaserian
a1v13vnunaluladnisndany un1Ine1des1sa quasugy wmaaeun1seud an1sias i ulaves

o Colletotrichum capsici anglsauauunsaluansn tideudssuuoims Bacillus Medium (BM) Usl7

gaumgvies (27-30 ssrwadea) Wuwian 24 $2lua el iveasusiely

2.3 NMIVAFIUANNAINITNVBUYD Bacillus spp. Tunrsaruaulsatauunsalugalunsndanvnuniain

wWaColletotrichum capsici

WL e Bacillus spp. 91u2u 9 Lalgian lawn Al1-2, Al-5, A1-12, A1-15, B1-19, B2-2, B2-6, B2-21
waz B2-32 1 nd 8elue1m1sivas Nutrient Broth (NB) Uid ol3uuias esiag 17 Aaais§aseu 120 rpm/undl

vuran 3 Tu andudinansnuiwyluaisazarsvend o 1duiian 5 uni wdhnansnuulia
g d 22 esrwardea tduiian 24 Talus neuvhnisugnideanvalsn Yuid olivi g aumgdves

(27-30 psrugaidea) Wwan 7 u vhnsTavwaunaiuieuiisuiugaaiunu (control) In8anaukuNITNAADS

wuU Completely Randomized Design (CRD) 41121 5 T
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2.4 nanaseudadmsivanda Bacillus spp. Tun1sauaulsausuunsalualuniniifianvgunainide
Colletotrichum capsici

i fsisliansoate Bacillus spp. 91NM3U1 cell suspensions, culture filtrate wag cell suspensions
+ culture filtrate svinduiasustazarluthndusiuge lusas 1:50 anduthnansnuudlumsazansrente
Buaan 5 und udadwandnunliigungd 22 ssrisaidoa iunan 24 dlus neuvhnisugnidoanivelse
qu“nyaﬁﬁqmmﬁﬁaﬂ (27-30 ssruwardea) Wuna 7 Tu vhnsiavuneaunaiUSeuidisuiuganiuay (control)

1A8NLNUNITNABB9LUY Completely Randomized Design (CRD) 41u2U 5 @1

3. NAN153Y
3.1 Anwidnuazanisuazdea g lsauauunsaluslunin
Mnmsfndnuazeimslsausuunseludlundn e1nsduusnaatzianse nmsusagadni edeuiim
WHAG U WNave1e23n A Aduasdimady asausnaunanvaleids Wousnideannnvedlsany
o Colletotrichum capsici Snwaizvendeidleidssunemms Potato Dextrose Agar (PDA) Taladifidmddinash

ulewwmiesmisidndesuneaswuusulvvuemsiiyadaidsegluemsideate dnvaralesadie

N5EIUNSLELD wadien Ta Lidd (5] dennd 1

P o a ada & . ..
A 1 dnwaura1n1svedlsAuauLnALUANSN Na1ANIRNe Colletotrichum capsici
n. anwazeIn1vedlsauouLnIaAlualunansn
2. dnwaurlalativeats Colletotrichum capsici UW©1%15 PDA

A. dnwauzalesveute Colletotrichum capsici AMAsW81E 400 LN

3.2 MINARBUANENNIAVaNTD Bacillus spp. Tuguuuuidaaasansaaugulsauauunsalualundn
ﬁﬁmmqmmmﬁa Colletotrichum capsici

91nn1581T © Bacillus spp. W 9 lolewan laun Al-2, A1-5, Al-12, A1-15, B1-19, B2-2, B2-6, B2-21
uay B2-32 sion1sdudansiislsausuunsaluanin wuimnleluanansadudansfslsalduaneatumeedn
ogeiifoddny WeSeudisutugamuny Tasynleleaniauansalunisdudamaaiadvinvendelse

TauaneAaiuneedif (Hamn5199 1 2nd 2)
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M99 1 N1TNAABUANNANNTAVBUYD Bacillus spp. TugUuuuidean udaglelgansenisiinlsaneuunsalua

lunsniiflanmnunainie Colletotrichum capsici

Isolates YUK (FU.)
control 2.53 b"
Al-2 097 a
Al-5 0.70 a
Al-12 1.20 a
Al-15 1.31a
B1-19 0.70 a
B2-2 0.99 a
B2-6 1.09 a
B2-21 1.38 a
B2-32 0.99 a

F-test *
CV. (%) 40.00

o

V aadeiinnusiesnuyswmilsunululsazaadudliiimuwandisiunisadfinseauainuidieiu 95 wWesidud

A 2 MINAFUATINENNIATENTD Bacillus spp. IUEULLUUL%@aﬂ wiavlolaansionisaunulsauauLnsAlua
GLuw%mﬁﬁmm@mmm%a Colletotrichum capsici

n. ganuAs (control) . lelwian A1-2 A, leleian AL-5 4. lolawan A1-12 4. lolaian A1-15

2. lolgian B1-19 4. loloian B2-2 @ lolwian B2-6 . loloian B2-21 . lolgian B2-32

3.3 N1SNAFBUANENLNSAVRST AT uaTvliansueadie Bacillus spp. luguuuusng 9 udazlelaanly
nsdugamaifalsaueuunsalugluniniifianmaunainide Colletotrichum capsici

mﬂﬂﬁﬁﬂ‘?j’sﬁmqflﬁuaw’?}’a Bacillus spp. fith cell suspensions m%mﬁugﬂm@iamilﬁmkﬂLL@ULLMiﬂIuaU‘u
wawsn nudmnlelmaninadenissussninaalsaldunnsnatunsainegteddoddny lolwan B2-6, A1-2, B2-32
uay Al-12 fanuannsalunissudsnmaielsalddfian lnedvuaunaliunnsistunsada sesndelelaian

A1-15, B2-2, B2-21, uaz B1-19 luvaziivamuauininialsagean (13afl 2 amdl 3)
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N5 udivede Bacillus spp. A culture filtrate 11T wdugunsanisiinlsaneuunsalua

o w a

vunansn wuimnlelsaninadenisdudnailsalfunnisiunsadfodnedioddy Weseudvuiuyn
ATUAN (1571971 2 2l 4)

Tnmshdafasivesde Bacillus spp. 7114 cell suspensions + culture filtrate m‘ﬁm‘ﬁugﬂmmﬂmﬁﬂ
Tsausuunsaluavunanin wuiimnleloaniinadonisdudnisifalsalduandretunisaifogiedivoddy

WalUSgumeuiugnAIuau (AN519 2 7w 5)

M13199 2 NMINAFBUANNANNN TV UTIFlANVRTD Bacillus spp. TugUwuUing 9 usazlaloianlunisduds

nsiialsaweulnsalugluniniilanwnuiainie Colletotrichum capsici

YUNAVDAULNE (TL.)

Isolates cell suspensions culture filtrate cell suspensions + culture filtrate
control 2.08 b 271 b7 2.86 b
Al-2 083 a 1.33a 1.46 a
Al-5 0.94 a 1.33a 1.18 a
Al-12 1.66 a 1.20 a 1.36 a
Al-15 1.31 ab 1.27 a 0.83 a
B1-19 1.60 ab 1.50 a 1.27 a
B2-2 1.40 ab 1.19 a 091 a
B2-6 0.74 a 1.15a 1.40 a
B2-21 1.43 ab 1.03 a 1.22 a
B2-32 0.98 a 141 a 0.96 a
F-test * * *
CV. (%) 51.00 52.00 58.00

o

Y aadeiinnusiesnueswmilaunuluisazaadudliiinmuwandisiunisadfinseauainuidieiu 95 wWesigud

Al 3 ﬂﬁﬁnmaaummmmmmm%aﬁmsﬁmﬁmasuaw‘z“?a Bacillus spp. fith cell suspensions msﬁugﬂtﬂum
wiazloluaslunmssusinsifalsauouusalualuniniiflanvssnannidie Colletotrichum capsici
n. gaauAs (control) . lolowan Al-2  a. lolatan A1-5 <. leluian Al-12 9. leloian Al-15
2. lolwian B1-19 . loloian B2-2 @ lolawan B2-6 ol lolaian B2-21 . lolwian B2-32
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A il 4 manaaouamaInInvesttusislansreade Bacillus spp. A culture filtrate undugzuiuns
wiazleleanlunissudsnaninlsaueuunselualuniniifianmnunainide Colletotrichum capsici

n. gaAuAu (control) . lelwan A1-2 . lalwian AL-5 <. lolawan Al-12 9. lelwian A1-15

2. lolwian B1-19 9. lolwian B2-2  @. lolwwan B2-6  al. lolatan B2-21 ¢y, lolwian B2-32

AT 5 NSNAROUANNEILNTAVRITIN M sTInNIeT e Bacillus spp. U1 cell suspensions + culture filtrate
wugUdun wiaglolaaslunsdudimsifalsaueuunsaludluninifiawsuiainie Colletotrichum capsici
n. ganuAu (control) . lelaan A1-2  a. laloian AL-5 4. lelgian AL1-12 4. lolaian A1-15

2. lolgian B1-19 . lolsian B2-2 @ lolwian B2-6  al. lolwian B2-21 . lolwian B2-32

4. M38AUTIENANUITY

91nn158NE 0 Bacillus spp. 1 9 leletan laun Al-2, A1-5, Al-12, A1-15, B1-19, B2-2, B2-6, B2-21
ey B2-32 1‘141‘0 IRTRY) L%aaml,am?"m”mem‘ﬁ' 141 cell suspensions, culture filtrate hag cell suspensions +
culture filtrate ﬁwmfugﬂLﬂumm'amﬁué'?qmit,ﬁmiimmmmsﬂiuaw%ﬂ wuinde Bacillus spp. nnleleian
annsadudsnaifalsaldunndatunsadfosiideddy Wodsudeutugamuan futu wuiuwuadide

Bacillus sp. Ks5 dauanunsalunisdugadenalsaveuluwisluini Xanthomonas oryzae pv. oryzae ldign

v
o

Tefiusududindig 1.43 wufiwes wanaddewuaiisesufjinundnans Secondary metabolites aanungues

N33 eamlsaveuluwislutny wazandseansamlunisdudude X oryzae pv. oryzae Aliuansing

< N eaa 9

sy aiveddynaiftuvesuafiisens 6 aeiug fanudulldineaduiderdunidnfiaeiuslndifssiu

¢ a @

Tngvinisusnuuaiise 93 aeiug wulnililes 16 aneug Mdwdeufiing X oryzae pv. oryzae wagwuindu

q
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W8 Bacillus licheniformis $U3IEUEINT9E97dn An 1.50 wudlauns naIdeaeiug FVP22 uenanau

UShasndiaunsadugs X. oryzae pv. oryzae Mvian 48 $3lue fusiududaininegeiign Ao 4.91 wudluns [6]

5. dyunauide
e Bacillus spp. 13 9 lelwian lugUweanuardidusianansadudinisasayivlnvedlsaiauunsaluansn

launnsnafiunsadfegralitdeddny WellSouieuivynniuay
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