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Abstrac: Formulation of Bacillus subtilis 20W1 to commercially Bioproduct formulations,
wettable powder,the bacteria B. subtilis be cultured in P:K medium (marinade of fish : soybean
meal, rate of about 1:1) to produce endospore and using broken-milled rice, rice bran, zeolite,
wheat flour ,maize flour and talcum powder as carriers/protectants. The bioproducts be
maintained at room temperature (25 + 5 °C) and in the fridge (5 + 2 °C) condition. The viability
cell of bacteria be assessed on potato sucrose agar medium by dilution plate technique every
month. The results showed that using wheat flour ,maize flour and talcum powder as carriers
could maintain the highest cells of bacteria as 10° cfu/ml. After 15 months storage at room
temperature condition, we found that using talcum powder as carriers showed the highest
viability cell was 3.8 x 10" cfu/ml. and in the fridge condition, the bioproducts which using
talcum powder and maize flour as carriers showed the highest viability cell were 4.3 x 10" and
1.0 x cfu/ml, respectively. Efficacy trial of all bioproducts were then tested for the disease
control in the screen house by spraying. The results showed that the bioproducts which used
zeolite and talcum powder as carriers could effectively reduced the chinese kale leaf spot
disease to 0.06% and 0.11%, respectively and significantly control the disease better than using
broken-milled, maize flour, rice bran, wheat flour as carriers and water spraying treatment
which could reduced the disease to 1.549%, 1.96%, 2.43%, 3.77% and 3.82%, respectively.
Efficacy trial of the bioproduct at 40 and 50 grams/20 liters of water showed the most effective
to reduce the disease to 1.22% and 1.24%, respectively and showed the disease control at the
same level as using mancozeb 80% WP when applied at 40 grams/20 liters of water. Testing of
water soluble of all bioproducts found that the bioproduct which used maize flour as carrier at
40 grams/20 liters of water showed the best solubility and using talcum powder and wheat
flour showed better than broken-milled rice, rice bran and zeolite as carriers, respectively. In
conclusion, wusing talcum powder and zeolite as carrier are appropriate to bioproduct
formulation into wettable powder.
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\oud Usunew Bacillus subtilis (cfus/ml)
Uared1a 5191 Folan uwleand  wdednilne  vianu

0 6.6x 10" 25x 107 83x 10" 1.8x 10® 32x 10® 14x 108
1 25x 10" 42x 108 18x 10" 41x 10" 49x 10" 15x 108
2 34x 10° 1.8x 10" 33x 10’ 58x 10" 56x 10° 20x 108
3 1.9x 10° 1.0x 10° 22x 10° 83x 10" 75x 107 27x 108
4 33x 10° 0.8x 10° 1.7x 10° 58x 10° 7.7x 10" 1.9x 107
5 33x 10° 1.7x 10° 08x 10° 92x 10° 1.0x 10° 7.2x 10
6 6.7x 10° 50x 10° 16x 10° 83x 10° 62x 10° 3.0x 10
7 47x 10° 0.8x 10° 68x 10° 42x 10° 45x 10° 1.9x 107
8 233x10° 25x10° 83x10° 16x10° 58x10° 27 x10’
9 1.7x10° 41x10° 58x10° 37x10° 69x10°  1.25x 10’
10 20x10° 53x10° 83x10° 50x10° 34x10° 20x 10’
11 6.3x10° 28x10° 38x10° 58x10° 9.7x10° 54x 10’
12 56x10° 89x10° 1.8x10° 84x10° 68x10° 21x10’
13 1.5x10° 83x10° 1.3x10° 12x10° 65x10° 32x10’
14 50x10° 1.7x10° 75x10° 1.7x10° 78x10°® 1.2x10’
15 42x10° 20x10° 19x10° 1.7x10° 46x10°® 3.8x 10’
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\oud Usunew Bacillus subtilis (cfus/ml)

Uared1a 5191 Folan uwleand  wdednilne  vianu
0 6.6x 10" 25x 107 83x 10" 1.8x 10® 32x 10® 14x 108
1 1.7x 107 42x 10" 05x 10" 1.0x 10® 1.2x 108 18x 10°
2 24x 10" 08x 10" 1.5x 10" 6.7x 10" 1.7x 10® 20x 108
3 25x 10° 09x 10° 59x 10° 25x 10" 1.4x 10® 12x 108
4 20x 10° 1.7x 10° 08x 10°® 13 x 10" 45x 10" 1.5x 107
5 1.7x 10° 1.9x 10° 59x 10° 19x 10" 65x 107 26x 107
6 6.7x 10° 42x 10° 6.7x 10° 75x 10° 47x 10" 44x 107
7 75x 10° 58x 10° 9.2x 10° 13x 10° 54x 10" 58x 107
8 19x 10° 1.1x 10° 17x 10° 6.1x 10° 6.2x 107 1.7 x 107
9 10x 10° 1.0x 10° 25x 10° 43x 10° 43x 107 19x 107
10 21x 10° 1.8x 10° 13x 10°® 75x 10° 4.1x 10" 27x 107
11 13x 10° 2.0x 10° 10x 10° 1.0x 10° 28x 10" 1.2x 107
12 16x 10° 69x 10° 14x 10° 26x 10° 27x 10" 43x 107
13 13x 10° 1.0x 10° 1.8x 10° 1.0x 10° 35x 10" 3.8x 10’
14 26x 10° 1.0x 10° 1.0x 10° 53x 10° 40x 10" 4.1x 10
15 53x 10° 49x 10° 22x 10° 14x 10° 10x 10" 43x 10




M15°9% 3 Wesidusinisiinlsalugaezinavnen@es Altemaria brassicicola fiusaenan o

a3 e Bacillus subtilis lolawan 20W1 Aldansni 6 vilia 91 15 Fundanmmeaeu Tuann

T5a5ou
n3suas wWasidudnsiinlsa
15 DAI"
T1 (Uanedm) 154 b
T2 (5197) 2.43 b
T3 (Wlstlng) 1.96 b
T4 (wileanad) 377 ¢
T5 (@lolav) 0.06 a
T6 (ViaAw) 0.11a
T7 (C+) 3.82 c
T8 (C-) 0.00 a
CV (%) 29.05

DAI" = Day after inoculation

PN s & & a v & i L. Y] A o ¢
M13199 4 Wesdudnisiinlsaluanasinaimnanies Alternaria brassicicola MMiusgnansae
ansns Bacillus subtilis lelawan 20W1 Mldviaruluansmn xs1 20 30 40 uaz 50 n3usew

20 305 7 15 TU MaINSNAEeU luan nlsasau

n55u35 wWasiudnisiinlsa
15 DAI

T1 (20 n3w) 1.98 dc

T2 (30 n3w) 2.66 d

T3 (40 n3w) 1.22 cb

T4 (50 n3) 1.24 cb

T5 (mancozeb 80% WP) 0.45ba

T6 (C+) 1.87 dc

T7 (C) 0.00 a

CV (%) 45.0




M19197 5 Wiguiisumsazate vesrdnsadignsneiilduanadn $191 Flelant wleand udetalne
wagviady Wuansn Tutsssunn gungll 24 esrnwalded N9ms1 40 nSusien 20 G0

1281 5 10 wag 15 W

dNIINITAZAY

5 Uil 10 w1l 15 w1l
Uane1? ++* ++ ++
FalTale ++ ++ ++
Folan ++ ++ ++
wdsana -+ o+ I
utlsglng 4 4+ A+
Naf 4+t ++++ ++++

* bttt = NNSAYANUANNN WWREATRNALNBY, ++++ = NITALAYR WdREISANATNBUYSEUIN 1%,
+++= NMFaza18UIUNANe ARRENSANAENaY Ussunad 5%, ++ = nsavanglilf deansnnaenou

11NA731 5%



uietalne

AN 1 WEnfueiansHe ¥es Bacillus subtilis 20W1 Nlga1sn 6 wila lauwn

Pany wilead $9919 waduu ngeluun) wietnlne Yanetn dlelan

(waa19 e lu)

9. agUnan1IAaRLataLauaLUL
NSARNFULUURERNTUI B, subtilis (Bs) ansus eldaiunaniasn Altemaria brassicicola ng
MINeERUANSINTIMINZANENISNUSIWIUSIN Bs Wud1 Avinswauusussudnilldiui wud s
Tglelaviduansmiivssansnmlunmsavnulsaliasan dunsldasiaruduasmiiamumnzaly
& a o s v I3 a o VY ! oA [ 3
msnanUsuratundadunndeansinundadae i iidunannuannndt 1 U Wewinanansainwiead Bs
WUTnueawdelanngn Ussdnsamlunsauaulsaluiitlieas uagnmsazaneiegludning deaeii

Trlusinnsanendludedaiiotlunuuuiis uanaintdnaiasruuazdlelaniduaisinaedie wazsianly

wing satudadiannumnzanlunisiilildduasniluniswdsgdiluanstadoe



10. nmsunasuIelUTgUs vl

fa o £ o

1. lddndandndoue 8. subtilis WitugudIdeuasiaminisineasuasnu dluldlunisdeaiv
minlsaluisinanulasinsidenaaeumalulagnisnaniivinuasndy waniangiusenideunile
MOUUY

2. fAmmsiAgtesannsathdeyaluiaunnisadnanstafu 8 subtilis gngns Lol

UszanSnnveaandndueiluisasnistastuiidnlsanaznisiAusne
11. ArvauANl -

12. 18N&13581989

nsNaALEsUNITNYAS. 2549. adnuTunanisiwzaniiuin Un1sudn 2548/2549. seuu
ANSAUVIANISHAATAIUNITNEAT. WABITILN http://production.doae.go.th/
estimate/report P2_display.php, 15 ngeangu 2553

nsuawNLlE. 2535, M51ekanInnAIlaTuINIvesive. wi 108. Tu: wirassdnn.
UNNINYREURAR NTUNWE.

a [ a 3

v a a a aa a a v 6 s =
fUHIUN Imwmmfyqa, AN IANYIANIY , BINTTO IAYENT Las INFA Yoydudna. 2548.

9
(%

nsldiie Bacillus spp. lunmsmuaulsaiieves®a. i 90-105. lu: MeuRanuITeEouny
2548 dNTURAILINITENTNVINY  NTUIBINITNEAT.
Tnus 3Ty, 2538. nuidelulagiuiunislduuaiiiseunsstinaiunulsaiialagds

a o A ]

Fanm. nth 118-129. lu: WWeqdunidmunudngiiy difneunesuaivayuniifouaznsy
INTNEAS.

Y@l gandng wag dinfun ledmaiyna. 2550, mdadenmeiuduuaiite
naw Bacillus sp. Aadnenmlunisdudadesingy Fusarium awlsadieluusdomeuas
WA9N27. Y 210-211. 1w MsUseivINsesnuivwiend (unfAngs) i 8, 20-22
WeAINEU 2550 o L5 TUSUTUNTAINU B. Lilad
3. fwalan.

Yy gaNdnd wag ainfun ladniadnna. 2553 MswansUwuusAnSasidulnalos
Bacillus subtilis AmuAxlsALeYed4. 1111 988 -1005 . Tur Teausauifeuszdl 2553
d1in3TeiiuIn15oSNVINY NTIVINISINYAT.

Ufums Uaende auele Juied wag wdunl esiom 2551, nsl#ide Bacillus spp. Tu
nsmuaslsrvesinfiinainiostuseialasTiis. wii 185-188. Tu: 1sansinenmans
YRS 39(3) (Fifity) © WnATINN: http://www.agi.nu.ac.th/

proceeding/Oral/3.CO%E0%B8%AA%E0%B8%B2% E0%B8%82%E0%



B8%B2%E0%B8%9E%E0%B8%B7%E0%B8%8A%E0%B8%IC%EN%B8%B1%E0%B8%81/CO
185 _188.pdf, Yuil 14 W..2555)

WINYST 938YU1T0, WIShl danited, Te ASdusUr uag auAn AdaINs. 2544,
Usedninmwestidiom Bacillus subtilis lunmsauaulsanmuluwiavestnmi 4-12. Tu:
MFENFIVINTNEAT U.A.- 1.8, 2544, 19(1) .

wiiua o5Uayeyraw. 2552. 1salugn.vth 93-94. lu: Allelsain d1inIdeimuinis
915N1WY NFUIVINTNBAT.

753003l Buny I5pny UINAIN wAEITINTAL anSan. 2548. MInuaulIAlugn
AzthamgaNiles Alteraria brassicicola #ediisseaduniauiilng. wih 123-130. Tu:
NSUTEYUNIIYINITVRIUNING TN WA TAENS aSait 40 @i,

Ta3au wwafinena, Funiis agas, NuNITIA WUNNTI, wasde onUsenudy wae
Wieydung weddnsua. 2550, N1sAn¥gnsemswaznIzUIUNSHARaUes Bacillus subtilis
doiduluslulefnludnd. i 251-259. Tu: M3anHeuasiaun 195,39 30 atud 2 wweu-
dgueu.

pusSPU viruRuarIATUNS Wwasy. 2539. Msanwanuluivresdifueiussian
wuATiLse Bacillus subtilis aneiiug AP-01 wag B. subtilis AP-04 drwsudesiuidalsaiialuny
fudng. wth 99-104.1u : MsUsERMSATINTTeMTINeduinuasmans adedl 34
UINGIRENYATAIENST 30 UNTIAY - 1 QUATNUS 2539 NFINNI.
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