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Abstract

Efficiency of B. subtilis was firstly tested on B. subtilis 10 isolates in growth inhibition
of F. solani, a fungal pathogen of wilt disease on cucurbitaceae. Dual plate technique was
conducted on PDA revealed that B. subtilis 10 isolates had ability to produce inhibition zones
between their culture and F. solani colony. The wide of inhibition zones among 10 isolates of B.
subtilis following their good to less ability were isolate 17G18, 22W10, 20W12, 20W16, 17G15,
20W5, 20w4, 2G4, 19wW42 and 20W8. Five selected B. subtilis isolates, 17G18, 22W10, 20W12,
20W16 and 17G15, were tested for their efficiency on cucumber wilt control in greenhouse with
F. solani soil infestation. After cucumber seeds were planted 21 days in fungal infested soil and
pour on with B. subtilis cell suspension, we found that among 5 isolates of B. subtilis following
with their good to less ability to control wilt symptom on cucumber were isolate 17G18, 20W12,
17G15, 22W10 and 20W16. Comparison of control ability, of two selected B. subtilis and two
trade name B. subtilis, on wilted or no germinated seed of cucumber, water melon and bitter
cucumber, caused by F. solani, in growing plots with F. solani soil infestation. After seeds were
planted 21 days in fungal infested soil and pour on with B. subtilis cell suspension, the result
revealed that treatment with BS1 (17G18), treatment with BS3 (Trade 1) and treatment with BS4
(Trade 2) had the same ability level to control wilt disease on cucumber, water melon and
bitter cucumber with no significantly difference among them. Meanwhile, a treatment with BS2
(20W12) had less ability to control the disease, in which more than 20% of wilted or no
germinated seed have shown, on cucumber, water melon and bitter cucumber, with a
significantly difference.

Keywords : Bacillus subtilis, controlling Fusarium wilt, cucurbitaceae wilt, Fusarium solani
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17G15
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20W12
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20W16
auﬂqm‘%@ﬁ F. solani +37@ B. subtilis 0.00 a 53.20 ¢ 87.00 d
22W10
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feide BS1 (17G18) N35uAsTITIAMILITE BS2 (20W12) n35uA5Ais1asieite BS3 (aefugnisii 1)

a al
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§ @ (3

lalsan 67.30 Waskium

%

lufun 14 ndudesugnudaunind luAufiagniieieas £ solani k833519078 cell
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suspension UBILUATILSY B. subtilis Tugms1 1,000 Tadansnaiuil 1 A1919UAT WU NTTUITNTIA

MeLe BS1 (17G18) NT3UTNTINAILLTD BS3 (@18UgN15A1 1) kagnIsuisnsneiede BSA (anewug

A19A1 2) TUIUAULAININLANIDINTIsATEIMSaleen 3.25, 4.75 waz 4.10 Wasidud anuaisu Tal
TAMULANAAUNIEDF LAAINILAZLANANNNINEDANUNTIUITNTIAAELTD BS2 (20W12) NTT1UIU
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% A -1 ° v A A o | ¢ 2 e
AN IYUINAUUINYD WUQWUFJUWULLWQINV]LLa@Q@qﬂrﬁIiﬂLﬁﬁ]’)ﬂi@lﬂ\iaﬂ 100 LWastgus

] [
a = ¥ =

lutun 21 ndndeslgnubaundy Tuduiinandieiies) £ solani k83519078 cell

suspension UBILUATILTY B. subtilis 1usns1 1,000 HaddnsAoNuyl 1 A1514UAT WU ATINITNTIA
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ATTULANANAUNNEDNR WARINTILAZLANFNNNADANUATIUIENITINAELTD BS2 (20W12) NHTUIUAY
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s1essiInaudeinge nuTuduwasuiuanseInsisaiieanselisen 100 Wesidud
WenaasuUseansnmuesrdunsdufinefe 8. subtilis lun13n1sAIVANNISHIALIALAET
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Wosidud vauedl nssuiBagniuugndneilon £ solani saesinnduieinte wumdaeseiildson
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MeLe BS1 (17G18) NT3UTBNTINAILLTD BS3 (@18ugn15A1 1) wagnIsuisnsneiede BSA (anewug

A5A1 2) TUIURULLSENLAAIINISISALAEINSaleaN 2.50, 3.50 waz 3.75 Wasidud audisu ludl
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melde B. subtilis wagnssxIsNTamsasindvesiuidniaes Terraclor ldnudnuiuduszseiiuans
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Mewe BS1 (17G18) N33UTNTINAILLT0 BS3 (@18ugn15A1 1) wagnIsuisnsnemiede BSA (anewug

A5A1 2) TIUIURULLSEALAAIINTSISALAEIMS B l9eN 4.50, 5.10 waz 5.30 Wasidud audisu ladl
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ANULANATIAUNIEDRA Lmem’]LLa LLG]ﬂGH\W]’NﬁﬂG]ﬂUﬂiill’JﬁVli’]@@’JEJLGUEJ BS2 (20W12) mmmmumu
uzsziuanse1nslsaiiednielison 26.30 Wesidus van nssuisnaulildnan £ solani wazlise
Y & . ad Y a v o o & ' ° v P
PIELe B. subtilis karnIsUITNIIANIwa1sATIURINUANTALYBS1 Terraclor MINUINUIUAULLTE AR
a1nshsafieviseliten w3e wante1n1slsn 0 Wesdud diu nssuisagniudgneneidest F. solani
i % 96’ ﬂ:l dl’ 1 d’l’ o U d' d' G 1 & @ 3
98NN UTEYD  WUIIWIUAULLSERERIDINTSIsALEIUTallgan 100 Wasidus
WaUSeuLieuUseanSnneeanssuIsn1ss1alie B. subtilis ManuAlunISTUTInNToan
° v A = ! aa & A )
IUIUAUTE T leeNTRIAINIT wasll wazuETENTanaINes F. solani Tuan nuwdasdan vids
N5NAaed 21 YU WU NISUIEATAEIeEe B, subtilis BS1 (17G18) n351isfisnagiede BS3 (a1e
Y4 [ ana [ & v 6 v I3 Aanaa a a = aca
WUGN15A 1) wag N3INTTNTIANIELYe BSA (aneiugni1san 2) Wunssudsniuseansnma laenssuisn

3’]@@’38%8 BS1 (17618) UIUAULAINIT LAl Lazssse LLﬁGNE]’]ﬂ’]iIﬁﬂL‘ViEJ’J‘WiEJbLlN@ﬂ 5.30, 5.75

waz 4.50 Wesidud aud1du n3suisTisndlede BS3 (@187 ugN15A 1) FTIUIUAUKAINDT wadly



LATLESY LaneINTslsAisvSelleen 5.30, 5.45 uay 5.10 Wesidus sudeu nay nIsIASsnee
o BS (aneiugnisdn 2) Sdwuduunnan ussly uasuzsy uansornslsadieavidolisen 5.75, 5.50
way 5.30 Woddud muddu vasd nssuiERisadaome BS2 (20W12) fsiuiuduuninin undy uas
UzsE wanoNTslsdisanselileen 25.30, 27.50 uay 26.30 wWesidus audey egnslsAnny nssuIed
s1adrsasiaiitestuidnios Teraclor WunssuisnisdudmIoansiuiuduiiisivioldsenues
w7 sl uasasy Tnglanudnauduiivnszgaunsia 3 oia fuansornislsaifioaviolien vie

waRMgeIN15lsA 0 Wasidud

PN ° v a Al a I3 ! PN Y] o
BTN 3 AUIUAULLHNININ LL@QIN LLagllgﬁg‘V]LLﬁﬂQa']ﬂrﬁLWEnwiaLllaﬂvl,llﬂ@ﬂ‘w 7, 14 0@z 21 MU 189910
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UanluAunilie F. solani Was1aausewe Bacillus sp. Tuanmwdasign

FUIUAULRITILAAIDINSTEIUToLAR Ll aanY (%)

N33375 7 DAl % 14 DAl 21 DAl

WAINI| wadla| wEse | wmenan | wealy | sy | weendn | wedld | sy

fumgn F. solani + 0a¥ | Oa Oa | 325b | 275b | 250b | 530b | 575b | 450b
BS1(17G18)

AuAgn F. solani + 0a 0a Oa | 1030 c| 12.10c| 1250 c| 2530 c | 27.50 |26.30 c
BS2 (20W12)

AuAgn F. solani + 0a Oa | Oa | 475b | 325b | 350b | 530b |545b|5.10b
BS3 (Trade 1)

AuAgn F. solani + 0a Oa | Oa | 410b| 310b| 375b| 575b |550b | 530 b
BS4 (Trade 2)

a

AuAQN F. solani + | 67.30 b| 70.5 |68.10b| 100d | 100d | 100d 100d | 100d | 100 d

Y1nauTaeiie 0b

fulsirgn F.solani | 0a | 0a | Oa 0a 0a 0a 0a 0a 0a

+ lais1@ B. subtilis

Aurgn F.solani+ | 0a | Oa | Oa 0a 0a 0a 0a 0a 0a

1 Terraclor

CV (%) 30.10 | 29.85 | 30.45 | 23.25 24.10 2531 19.20 20.10 19.35

Y @0a891n 4 91 wiaggidl 20 nsrand
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9. @jUNaNIINAaRILaTTaLEUBUY
NTYAFDUNITHATDUAD B. subtilis 3112w 10 Telatan lunsdudinisiaseyvesdulaos

F. solani Uu81915 PDA nadoulaeis Dual plate technique Wu31 WWaLUATILSE B. subtilis NN

¥ ' 1
ot v 4

NAFOU @1U15083519 inhibition zone #IONWUNTUGINITIATYVRUTIDIT F. solani UUBIU1S PDA 19l
N 10 Lalwiayn wallseauaunInewasiuikansanuanuntumtes Aslelaan 17G18, 22W10,
20W12, 20W16, 17G15, 20W5, 20w4d, 2G4, 19wW42 way 20W8 WINAU 1.23, 1.14, 1.10, 1.08, 1.03,
0.94, 0.82, 0.81, 0.76 kag 0.65 LURLUAT AIUAINU FILAANLEBNLYBLUATILSY B. subtilis talewan
17G18, 22W10, 20W12, 20W16 way 17G15 lunaaeussansnimuaaaa B. subtilis Tun1saiuAunIs
WAALSALAEIVBILAINTARNANMTDIT F. solani TUan WLsa5au 83515 soil infestation salu
N1sVeaRUUTEANSA MUY B. subtilis Tun13AIUANNITAALIATIEIVBILAINIILAARIN
W51 F. solani Tuan1wlsasau a1835n15 soil infestation wuan Tuiuf 21 Mé’uﬁmﬂgmmﬁmmqmw
lufuirgnamedes F. solani Wa331amae cell suspension ¥ada B. subtilis ludns1 100 Iadansse
AS¥A19 NSTUITNNTINNIELR B. subtilis tolaan 17G15, 17G18, 20W12, 20W16, 22W10 H31u1UAY
Ql' Ql' & | ¢ @ I3 o r-:l'
WAININTLARNIDINSLSALAEIUT B L9aN 25.30, 3.50, 12.30, 96.30 wag 87.00 wWastius anudsu vaeh
nssusldlamgniudgnaneidies F. solani wazldsiadiede B. subtilis linuwdauwnnnilisen lned
I3 s & & 1 aa a Y & . v S & 24 &
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Wi 12.30 Wasiusd #1nI19871958ANUANANNNE@RRNUNTSUITN1T51Ae B. subtilis Bn 3 Telatan

A1UNTIUIASN15919 B. subtilis lolatan 17G15 H91UIULAINILAAIDINITAULAE 25.30 Wastdus fin
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LAINILARIBINSHULTED 96.30 az 87.00 Wosifust muddy

nsmeaeUUsEAvBA MDD B. subtilis TumsmupumsiAnlsaiieIvesivnszgaunsiin
e . solani Tuanmidasgn wut Wevnaeulszavsnmuesaunisufitinsde 8. subtilis Tu
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infestation Tngusunuduuninniflemaiisanielsisen nudr Tufufl 21 vdaFesgnadaunan
lufufinandeilesn £ solani wéa31adae cell suspension wasuuadide B. subtilis Tusns1 1,000
fadfnseofiudl 1 mauns nui nsuisiisndeide BS1 (17618) nssudsiinndieide BS3 (a1
WUGNI5A 1) Uag nsnuisfisndeide BSa (aeWugn15A 2) & S uudunnsnniluansonislsaiiien
wapldleen 5.30, 5.30 waz 5.75 wWesdud audisu lddeuunnareiunieda waeiniiuazuansng
ynsadRfunssisiisadede BS2 (20W12) ffiduuduunsnniluansennislsatanieliison 25.30
Wesibud vauedl nsudsiaulilénan £ solani uaglisiadeitie 8. subtilis waznssuisiisinadae
mimﬁ{laqﬁuﬁﬁm%asw Terraclor linuduiuduunsnaniuansenislsaiieandeliisen vie uans
91n1513A 0 Wosidust du nssuTBnqniugnieidien F. solani Safetnduiisnge wusiuaus
uAINLansINsIsALievelsisen 100 Wesidud
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At cell suspension VBILUATILTY B. subtilis Tuens1 1,000 HadansaaNuyl 1 A1519UAT WU
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Wenedauuseansnmuesgaunsduiindae 8. subtilis lun1sn1sAruANNISIialsALe,

YD IEANINTRI F. solani Tuanimudaugn ¢e35n13 soil infestation IneiuduIuAuLAINI



aa a N 1 1 o A 1% dy =3 a a 14 dy . 14
VlllE]’]ﬂ’]imEJ’ﬂﬁiB‘hN@ﬂ wud Tudun 21 WﬁﬂLﬁEJQUQﬂLiJﬁﬂNBiS TuRufranmees F. solani L&1519

q

(% '
1 A )

Ay cell suspension VBILUATILTY B. subtilis Tuen31 1,000 HaddnsnoNuyl 1 A19194UAT WU
nsuisTTndeide BS1 (17618) nsaudsiismeite BS3 (@ewuinisdn 1) waznsnisiisndede
BS4 (aeiugn1sm 2) feuudunzsyinansennisisaioavielisen 4.50, 5.10 wag 5.30 Wosidus
auddu laiflnuuansnsfun1Eta wasinIuasLensssERRfUNSIIASAsIAGIEEe BS2 (20W12)
Al unusuuzssiuansonslsaiisvielisen 26.30 Weosidud v nsnisaaulildegn £ solani
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