4

FRNURANUSTOUAUNTVINRBINT UG

1. ¥alATINISIY : 913NVINY
2. 13en1339y : WeuazdmuInslEiIunsdauaudngive
nanssy : MIuaALazNslYwaaunsdaIuANlsANY

3. Yamamaaes (Mwlng)  : n1sauanlsAiglgIvaninlnewuaiiiie Bacillus subtilis
Yan13naass (nMw1dengy) : Controlling Ralstonia solanacearum Cause of

Bacterial Wilt Disease in Chili by Bacillus subtilis

4. Anzganiiuau

C%

MUIN1TNARD sl Wedimd @

o v W o |

NIUWAIUINITOITNUIN

a v av o [ |

U alngun ladaasgyna  dinddeimuinisonsnuii

eDe

AN NURIUIR AinIFuWmUINITIISNUNY

o

v W [ ]

UM VBUAS dinideimuinisensnvi

5. UNAnga

nsneaeuUsednsnmvasiuaiiseudng Bacillus subtilis lun13AIuANLIAETLIVDINGN
aa & A a . ° A o v Y] Y] o o a
a9 INWBRUATLSY Ralstonia solanacearum ¥iNsNAaRUNBLABNINEAT JanTaaiuis Tul
2557-2558 19WNUNITNAGDILUY RCB 31 4 91 5 n55135 n353357 1-4 Aewuaniseufune B. subtilis 4

s

g1eWug laun B subtilis @1eWUSAUIINGIAU no.4, B. subtilis agug DOA-WB4, B. subtilis aneWug
UB no.2 wag B. subtilis anestug UB no.25 et B. subtilis 11 4 anewus umeaevluaninuyas
ynas Ingsafedna 50 n¥udetn 20 Ans un 15 Ju Wisuifsufunssuitauauiilisawuaiide
UfUn¥ B. subtilis Tud 2557 winulsafien 9.2, 100, 9.2, 11.7 uaz 10.8 Wasidusd audidy T
5 nssudswsndulsadienldunndnetunieadd Tl 2558 windulsewfien 7.5, 5.0, 6.25, 5.0 wa 3.75
Wesidud muddu Fata 5 nssudawsnifulsmitedliunnsstumadnuuiotunsmageulud 2557
wazdta 2 U windulsadesunnyililiannsoasulduuaiide 8 subtilis famagouiiuszansam
viielsllunseuaslsafieniinandenuafife R solanacearum

Efficacy test of Bacillus subtilis (Bs) for the control of bacterial wilt disease of chili
caused by Ralstonia solanacearum was conducted in the chili fields at Hang chat district,
Lampang province during 2014-2015. The experiment was arranged in RCB with four replications.

Four B. subtilis strains, tobacco root soil no.4, DOA-WB4, UB no.2 and UB no.25, were applied as



soil drench at 50 ¢/ 20 liters of water every 15 days. The untreated plots were used as control.
In 2014 trial, the result was not significantly different. The average percentages of wilt plants in
each treatment were 9.2, 10.0, 9.2, 11.7 and 10.8 percent respectively. In 2015, similar result
was obtained; the percentages of wilt plants were not significantly different in all treatments.
The disease severity in both trials was low. Therefore, the efficacy of B. subtilis on chili wilt

disease control could not be confirmed.
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wuAse R. solanacearum (syn. Pseudomonas solanacearum) WU upfisga1velsafivndl
o o a P ° v a a a a Y a & |y a =
anuddgunyianis vinlviAalsaiiganinennudemeiuiivgnvateyin AsAigATygRaauds
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o N a & - a YY) o a I3 v
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JasfiufdnlsailvildennidesanuuafiGeanalsranunsadidineglufulunauuuasifivendunig
Liflanstosiumdnlsaianiivseansnmadunisaivaulse I5enumsldiuginuniu nsuanssuuay
YA ad = ] v ad a = ] v & A 'y |
nsldTvIslunisatuaulse Fanudinislediisauaulsaiigaianudululaas uasiluneeusuedis
A AN ad & = P v o w A A % ~
1N nsmvAulsaitvlaedIsilumadennilunstesiuidalsaniandivandaymnisldasainig
Mo v < ° a AN a v a ¢ a A caa
nsinunsnligndes wazilunsdiengdunidnileglusssunaunldlininuselon Insangadunidnd
wa & P a ¢ = ) v ° o O A
AuautAlluwuafiseudng dddulagiuladnisiianldlunismivauanvglspiiviasiaswuniiise
aumzﬁamﬁmgﬂww%mﬁm% wazInuedunNITAIAUDE LN a8 Y 51 Trichoderma wag
wWUATLSE B. subtilis L UUAY
wUANSY B. subtilis \Wunuaiisennulasiiluluaninsssusia fegununevalufiu auiIfiY
' aa & v a v & a a &
wazunasemsifiansuseneumsiulawsnaiwazanunsanenlaing uasiasglasiasiuiusniy
YINAINNULUATISY B. subtilis §931A0a 10150l UN15A5 19U NNUADAININS DU WALEINNTNAS19ENS
Ufj¥ue (antibiotic) (Baker and Cook, 1974) fis1eaunsiduuaiiiselungy Bacillus lun1saiunulsa
WgIMANANNLUATILSY R. solanacearum lown Celino and Gotllieb (1952) @nwinisianuaiise
UfUnw Bacillus polymyxa Bs A ldasluauiiiuuaiiseavnlsn amnsaduginisiasgueswuailise R
solanacearum loazann1siinlsnan 70 Weosidus wideifies 33 1Wesi@ud Aspiras and de la Cruz
(1985) iﬁiﬁﬂmumﬂ%lwﬂﬁL’%ﬂUﬁﬁﬂﬁ Bacillus polymyxa FU 6 wag Pseudomonas fluorescens 913
Uszdnsnnlunisanainuguusavadlsaiiedluuziamea wasdunss iwosniuanissvialaiunsosey
A a P v Y va ) Y o A a v
AUSNUSINVRIAUNALIR WaraIN15TaINUNITINYNaNevadLUARlse R, solanacearum 9 Karuna et
al. (1997) lad@nwinuadiisenlalunislesiumdnuuudais laun P. fluorescens, P. aeruginosa Wag B.

subtilis Tun158ugsn191aseLAulnvenuAiilse R. solanacearum WuILUATLTY P. fluorescens i



UsgAvBammanniian sesasunldun 8. subtilis Wethluldludeunaass wuiannsamunslsaiisives
funzidomefiasaivinlufuiifiiuafise R solanacearum 87 Sanaina et al. (1997) finwiwuaiiSe
MnuInunvesduliunilasuenuuaiifsansnvesiuuniuagsinvesduiiiulsa dundaiden
wuanSsUUn¥nuIwuaiise Bacillus cereus, B. subtilis wag Enterobacter cloaceae fuenlaann
sinsfunds Suszansamlunistudinsasydivliavesuuaiile R, solanacearum Tagvihmsanwfuiy
fiduuniiSe R. solanacearum 3 wiiwealszmaduiie fo e Bhowali Palampur &g Bhubaneswar
anusoann1siinlsald 66-83, 27-70 wag 24-71 Wesidus audsu wazwuinfiiieos Bhowali waz
Bhubaneswar finandnifinduis 160 Wosiud Guo et al. (2002) MeunsArUAslsAREITaINEN
1083935 lnglduuaiise 3 anewug lounuuailisungu Pseudomonas @18Wus J3, wuAilisungy
Bacillus a1e¥ug BB11 way FH17 Namand@dieifiunisiaiyivlalidunin (Plant Growth
Promoting Rhizosphere Bacteria) mmaammﬂmLﬁa’maw%ﬂﬁtﬁmmLLUﬁﬁL%EJ R. solanacearum
161 30 wWesiud TuanwSauvgniionaaes Ineuuafiieujing J3 waz BH11 anunsavililsnanas 54
uaw 65 Wesidud mudiu uagilinandaiiudy 80-100 Wosidud luvaziuvadiBouitng FH17
anunsnililsnanas 34 wWedidud yildnandmfuiudios 50 Woddud udillevuuafieufingv
aiaumaniuludng 1:1:1 wudrannsovilflsnanas 75 Weddud uagyilinandaufindu 200
Wosidud
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wuinde B. subtilis fugnldanfuuinusnengy Fusinengu no.d ) annsarruaunsiinlsaiiie
voaylaviateyiln ysil wazaney (2554) Srenuitiuaiiseufing UB No.2 uag UB No.25 a1unsa
mvuaulsaiisiveminlulsudounnanld 60 waz 66.67 Wedidud dadulunimmaassidsldinge
wupiliseuUndAusinenau no.d, DOA-WBE, UB No.2 uaz UB No.25 uﬂﬁi’ﬂumsmuauhmﬁmﬁm
vominlunUamanes uazutannumng telwlddeuuafieufinsfiamnsomunulsaiifendeines

WINNTUsEANS A wazanunsanustibinensnsi Uit esiumanlsaile

ad o a

7. A/ANUUNT

- gunsal

v v
IS a

1. gunsalansgruluiesjuRnisuuaiise loun dlsiwesiinUasaiye aunsain1suen
a A
WuATILSY
2. gunsalivenmans wu dgauanaamgll giiudmiuiiuiedne niledmnuduletn dududs
(Freezer) —20 aepLwaLdea
3. wpveskiuazaUnsalduq Nldluieslfusnig wu 1ASeeds, pH meter, Shaker,

Spectrophotometer Sa Hitachi model 2001



4. arsedinlglunsesenomsieuafsey
5. Yanununs laun wasuzdome waanin fu guniziwdn Jewall Joaen arsidauuas @13

v A

MANTTNY azansuaanumantsaiey

ad
- 38n19
a a o @ 1 1 a a a L4 . v fa
nsnageUUsEANTNMYaIHId SRt e veawuATiseUfUnd B. subtilis angiugausInetay
no.4, DOA-WB4, UB no.2 kay UB no.25 tunisaiuaulsaiigivasnsnluaninuuaimaass viin1s
NAEUNS NGNS 9rina1ue Tud 2557-2558
n1swssuwlaImaaed lngeufusivgSenauiuyu1idns 80 de 800 Alansu siofui 1 13
A 0 & 4 & 9 a Y a Y} ¢ = a a N
e wefienavuilousglufiu ndaneudiu 3 dav JuiuUSuauuafise R solanacearum lu
wUasUgnlviduuailiSe R. solanacearum aniase lngugnauuziemaiugdnn degaunerolsaiiedad
Tuwlamaaeu WeduuziWewmeeiy 21 Ju Yanmewuaiiise R solanacearum Avadiudu 10° miie
lalatlsioliadans asuusuusiome 1ae3s clipping method 71417 1 1hau WefuULLITOMALEAIDINTT
N =2 o v A 4 a ! Yo a gj a o
Wied JedusunzemalviavidenuazUaseligasaaisluiu antunssuwlamaassdiuiy 20 wlas
doy Yu1akUatay 8.0 x 1.5 wns Wevegaulssaninmeasiuaiiseufidng 8. subtilis Tumsauay
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8. NALAZIANTAINANITNABDY
nnageuUsEdninmveamsdnitegeiteveswuaiiieujing 8. subtilis fAusinegu no.4,
DOA-WBA, UB no.2 Wag UB no.25 Tunsmuaulsaiiisveminluanmidameass @ 2557)
ynsnsvaeudtuwuduniniiiulsaiismniien wuinssuisisafmensddauunaiie
UFUn B. subtilis Fus1NBGU no.4, DOAWBA, UB no. 2, UB no.25 $a31 50 N3/ 20 Ansvn 15
Fu uagnssuisamuauilisansdfauaiiFouiing 8. subtlis Wulsaien 9.2, 10.0, 9.2, 11.7 waz
10.8 wWasidust mudiyu ets 5 nesislauanenatuneadd (Table 1)
wan13nIUTaUATiGeURing B. subtilis 1nfegrsAuiiduiivainuuasgnninynifen
faudidoununiius 89 Woudunman wuiinsnifeemsdnfauuaiiFeufiing 8 subtilis fusingigu
no.4 1USueu B. subtilis AUTINGIGU no.4 Wiy 1.1x10°%, 1.7x10%, 2.3x10%, 2.4x10%, 1.2x10°, 3.1x10°
waz 2.7x10* wihelaladl/Au 1 ndu nssuddsansdnsanuaiiiseujjineg B. subtilis DOA-WBA flUTuw
B. subtilis DOA-WB4 winfiu 1.2x10%, 2.2x10°, 2.9x10% 3.1x10% 1.1x10%, 1.1x10* wag 1.5x10% nuqe
laladl/Au 1 nfu nssudBsansdnSanuafisaufjing B. subtilis UB no.2 §U3una B. subtilis UB no.2
Winu 2.2x10% 2.4x10% 1.9x10%, 2.3x10°, 1.4x10°, 2.1x10° way 2.9x10° nuawlalail/Au 1 nfy
nssuissansdiauuadiseufjing B. subtilis UB no.25 fiU3ua B. subtilis UB no.25 wiiiu 3.2x10°,
2.7x10%, 2.8x10%, 3.5x10%, 4.1x10%, 5.1x10° uaw 3.1x10° wihelalail/Au 1 n¥u (Table 2)
NAN13A5IIUTIRULUATIY R. solanacearum AndeEsRufiguiuanuUasugnninyniieu
faudidounuaiius 89 Woudanmean nuiinsnifeemsdnfauuaiiFeuiiing 8. subtilis fusingigu
no.4 HUSInuLuAfiisY R. solanacearum winfiu 1.1x10% 2.1x10%, 1.8x10°, 2.4x10°, 5.1x10°, 2.4x10°
waz 2.6x10> wielalad/Au 1 ndu nssudSsansdnsanuafiiseujjineg B. subtilis DOA-WBA flUTuw
wuATSY R solanacearum Wity 1.3x10%, 1.4x10% 2.5x10°%, 1.1x10%, 2.1x10% 2.2x10° uay 2.8x10°
wihelaladl/Au 1 ndu nssuIssansdnsanuailiseujine B. subtilis UB no.2 fusunauunaiiise R,
solanacearum Winfiu 2.4x107%, 1.7x10%, 1.6x10% 1.2x10%, 2.1x10%, 3.1x10° uag 3.3x10° vhelalail/
fu 1 n3u nssudsamsdnsauuadiseufiing B. subtilis UB no.25 fiusunauunaiitse R. solanacearum
Wiy 3.2x10°% 2.2x10°%, 1.9x10%, 3.1x10°% 1.6x10% 2.1x10° uag 1.5x10° nuielaladl/Au 1 nu uay
ﬂiim%mmuﬁlmmmﬁﬂL%mwﬂﬁﬁa B. subtilis FUSuuwuAse R. solanacearum winnu 3.3x10%,
2.8x107, 4.1x10%, 3.4x10%, 5.1x10°%, 6.1x10° uay 2.2x10° mihelalail/Au 1 n3u (Table 3)
msmaauﬂizﬁm%mmaamﬁwL%ﬁlasmd']sjmammﬁﬁaﬂﬁﬂﬂﬁ B. subtilis AUSINYIEU no.4,
DOA-WBA, UB no.2 Wag UB no.25 lunseuaulsaiiisrveswinluanimudamaass @ 2558)
ynsasvaeudtuuduninidulsaiismniieu wuiinssuisisasonsduianuafiise
Uftny B. subtilis AusINEIGU no.4, DOA-WB4, UB no. 2, UB no.25 8131 50 nu/ih 20 ansn 15
Fu warnssuismuauilisansdauvaiiSouiiing 8 subtilis \Julsafien 7.5, 5.0, 6.25, 5.0 uaz

3.75 Wasidus auasu T9919 5 N5 kiuaneaiun1eana (Table 4)



NaN13nIUTINAUATISeURTNY B. subtilis 1nFeg1sAuTiduiAvainuUasgnwinyniien
fausiAeununiug fa Woudenen nuinssuiteamsdisauuaiiBeufing B subtilis Ausneigy
no.4 USuad B. subtilis AUTINYIEU no.4 WU 1.3x10%, 1.1x10%, 1.3x10°, 2.1x10%, 2.2x10°, 1.1x10°
waz 2.2x10* wihelalad/Au 1 ndu nssudssansdnsanuaiiseufjineg 8. subtilis DOA-WBA fiUSuna
B. subtilis DOA-WB4 i1y 2.3x10%, 1.2x10%, 2.4x10%, 2.1x10°, 3.1x10°, 1.4x10° uay 1.3x10" U8
Taladl/Au 1 nfu nssudBsansdnSanuafiseujing B. subtilis UB no.2 §U3una B. subtilis UB no.2
Wity 3.2x10% 2.2x10% 1.5x10%, 2.2x10%, 1.1x10%, 2.2x10° wag 2.4x10° nuaelalail/Au 1 nfy
nssuissnnsdiauunadiiseufjineg B. subtilis UB no.25 fiU3ua B. subtilis UB no.25 wiiiu 1.2x10°,
2.5x10%, 2.1x10%, 1.5x10%, 3.1x10% 3.1x10° uay 1.1x10° mihelalail/Au 1 n3u (Table 5)

NAN13N5IUTIRLUATISY R. solanacearum ndeesAuiiguiiuanuUasgnminynifen
faudidounuaitus 89 Woudney wudinsniSsemsdnfauuaiiFeuiing 8 subtilis fusingigu
no.4 TUSILUATISY R. solanacearum winfiu 2.1x10% 1.1x107, 1.4x10%, 2.2x10°, 3.1x10%, 2.1x10°
waz 2.3x10° wihelalad/Au 1 ndu nssuddsansdnsanuaiiseuiing 8. subtilis DOA-WBA fiUSuna
WuATILSY R solanacearum Winfifu 1.2x107, 1.3x107, 2.1x10°, 2.1x10"%, 2.3x10°, 3.2x10° uag 2.4x10°
wihelaladl/Au 1 nfu nssudBsansdnionuaiiiseuijine B. subtilis UB no.2 fiusunauunailise R,
solanacearum Winfiu 2.1x10%, 1.3x10", 1.2x10%, 3.2x10°%, 3.1x10%, 2.1x10° uag 1.3x10° niielalail/
fu 1 n3u nssudsamsdniauuadiseufing B. subtilis UB no.25 fiusunauuaiiiie R. solanacearum
Wiau 1.2x107, 2.4x10°%, 1.5x10°%, 2.1x10% 1.4x10% 2.5x10° uag 3.5x10° nulelalail/iu 1 nfu uay
ﬂiiﬁﬁmuauﬁimﬂmﬁwL%Lwﬂ‘ﬁﬁa B. subtilis AUSuuuANL3e R. solanacearum winiu 2.3x10%,

2.4x10%, 3.1x10%, 3.2x10°, 4.1x10%, 2.1x10° wag 3.2x10° niielalail/Au 1 sy (Table 6)
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Table 1 Efficacy of antagonistic B. subtilis for control bacterial wilt disease of chili in the

field trial. (2014)

Disease incident

Treatment
(%)
1. B. subtilis strain tobacco root soil no.4 50 ¢/20L of water every 15 9.2nsY
days 10.0
2. B. subtilis strain DOA-WB4 50 ¢/20L of water every 15 days 9.2
3. B. subtilis strain UB no.2 50 g/20L of water every 15 days 11.7
4. B. subtilis strain UB no.25 50 ¢/20L of water every 15 days 10.8
5. control
CV (%) 12.25

YMean values within a column followed by the same letter do not differ by Duncan’s Multiple

Range Test (P < 0.05)

Table 2 Population of antagonistic B. subtilis for control bacterial wilt disease

of chili in the field trial. (2014)

Population of antagonistic B. subtilis

Treatment (CFU / soil 1g)

Feb Mar Apr May Jun Jul Aug
treatment 1 1.1x10° | 1.7x10% | 2.3x10° | 2.4x10% | 1.2x10° | 3.1x10° | 2.7x10*
treatment 2 | 1.2x10% | 2.2x10° | 2.9x10% | 3.1x10° | 1.1x10° | 1.1x10* | 1.5x10°
treatment 3 | 2.2x10% | 2.4x10% | 1.9x10° | 2.3x10° | 1.4x10° | 2.1x10° | 2.9x10°
treatment 4 | 3.2x10° | 2.7x10° | 2.8x10% | 3.5x10% | 4.1x10° | 5.1x10° | 3.1x10°
treatment 5 - - - - - - -

treatment 1 B. subtilis strain tobacco root soil no.4 50 ¢/20L of water every 15 days
treatment 2 B. subtilis strain DOA-WB4 50 ¢/20L of water every 15 days

treatment 3 B. subtilis strain UB no.2 50 ¢/20L of water every 15 days

treatment 4 B. subtilis strain UB no 25 50 ¢/20L of water every 15 days



treatment 5 control



field trial. (2014)

Table 3 Population of R. solanacearum for control bacterial wilt disease of chili in the

Population of R. solanacearum
Treatment (CFU / soil 1g)

Feb Mar Apr May Jun Jul Aug
treatment 1 1.1x10% | 2.1x10% | 1.8x10% | 2.4x10° | 5.1x10° | 2.4x10°> | 2.6x10°
treatment 2 | 1.3x10* | 1.4x10% | 2.5x10° | 1.1x10° | 2.1x10% | 2.2x10°> | 2.8x10°
treatment 3 | 2.4x10% | 1.7x10% | 1.6x10% | 1.2x10° | 2.1x10° | 3.1x10% | 3.3x10°
treatment 4 | 3.2x10* | 2.2x10° | 1.9x10% | 3.1x10* | 1.6x10° | 2.1x10°> | 1.5x10°
treatment 5 | 3.3x10% | 2.8x10% | 4.1x10° | 3.4x10* | 5.1x10° | 6.1x10° | 2.2x10°

treatment 1 B. subtilis strain tobacco root soil no.4 50 ¢/20L of water every 15 days
treatment 2 B. subtilis strain DOA-WB4 50 ¢/20L of water every 15 days

treatment 3 B. subtilis strain UB no.2 50 ¢/20L of water every 15 days

treatment 4 B. subtilis strain UB no 25 50 ¢/20L of water every 15 days

treatment 5 control

Table 4 Efficacy of antagonistic B. subtilis for control bacterial wilt disease of chili in the

field trial. (2015)

Disease incident

Treatment

(%)
1. B. subtilis strain tobacco root soil no.4 50¢/20L of water every 15 days 7.5nsY
2. B. subtilis strain DOA-WB4 50 ¢/20L of water every 15 days 50
3. B. subtilis strain UB no.2 50 ¢/20L of water every 15 days 6.25
4. B. subtilis strain UB no 25 50 ¢/20L of water every 15 days 50
5. control 3.75
CV (%) 12.25

YMean values within a column followed by the same letter do not differ by Duncan’s Multiple

Range Test (P < 0.05)



the field trial. (2015)

Table 5 Population of antagonistic B. subtilis for control bacterial wilt disease of chili in

Population of antagonistic B. subtilis

Treatment (CFU / soil 1g)

Feb Mar Apr May Jun Jul Aug
treatment 1 | 1.3x10° | 1.1x10° | 1.3x10° | 2.1x10° | 2.2x10° | 1.1x10* | 2.2x10*
treatment 2 2.3x10% | 1.2x10% | 2.4x10% | 2.1x10° | 3.1x10° | 1.4x10° | 1.3x10*
treatment 3 3.2x10% | 2.2x10% | 1.5x10° | 2.2x10% | 1.1x10° | 2.2x10% | 2.4 x10°
treatment 4 | 1.2x10° | 2.5x10° | 2.1x10% | 1.5x10% | 3.1x10® | 3.1x10°> | 1.1x10°
treatment 5 - - - - - - -

treatment 1 B. subtilis strain tobacco root soil no.4 50 ¢/20L of water every 15 days
treatment 2 B. subtilis strain DOA-WB4 50 ¢/20L of water every 15 days

treatment 3 B. subtilis strain UB no.2 50 ¢/20L of water every 15 days

treatment 4 B. subtilis strain UB no 25 50 ¢/20L of water every 15 days

treatment 5 control

Table 6 Population of R. solanacearum for control bacterial wilt disease of chili in the

field trial. (2015)

Population of R. solanacearum
Treatment (CFU / soil 1g)

Feb Mar Apr May Jun Jul Aug
treatment 1 | 2.1x10% | 1.1x10% | 1.4x10* | 2.2x10° | 3.1x10° | 2.1x10° | 2.3x10°
treatment 2 | 1.2x10% | 1.3x10% | 2.1x10° | 2.1x10* | 2.3x10* | 3.2x10* | 2.4x10°
treatment 3 | 2.1x10* | 1.3x10* | 1.2x10* | 3.2x10° | 3.1x10° | 2.1x10° | 1.3x10°
treatment 4 | 1.2x10% | 2.4x10* | 1.5x10* | 2.1x10° | 1.4x10° | 2.5x10° | 3.5x10°
treatment 5 | 2.3x10% | 2.4x10* | 3.1x10° | 3.2x10° | 4.1x10° | 2.1x10° | 3.2x10°

treatment 1 B. subtilis strain tobacco root soil no.4 50 ¢/20L of water every 15 days
treatment 2 B. subtilis strain DOA-WB4 50 ¢/20L of water every 15 days
treatment 3 B. subtilis strain UB no.2 50 ¢/20L of water every 15 days



treatment 4 B. subtilis strain UB no 25 50 ¢/20L of water every 15 days

treatment 5 control



