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Abstract: Damping — off and stem rot disease it is an important disease of tomatoes able to destroy
tomatoes from the seedling stage to the beginning of growing. As a result, the expensive seed will rot
and damage while planting. The use of chemical seed mixtures often causes residual effects in the
environment and productivity. Therefore, the efficacy of Bacillus bacteria was studied to select a potent
isolate to inhibit P. aphanidermatum for further development into disease control biological products.
The experiments were conducted at the Plant Pathology Research group, Plant Protection Research and
Development office between October 2018 and September 2020, using Bacillus spp. from the culture
collection of Plant pathogens Research group. The 180 isolates of Bacillus species were tested for the
inhibition of causative fungi on PDA culture medium by dual culture technique. The test results showed
that Bacillus spp. 5 isolates with the highest inhibition potential of P. aphanidermatum fibers were 19W32,
19W33, 19W12, 20W18, and 18 G6, with mean width of Inhibition zone 0.23, 0.35, 1.20, 0.55 and 0.24 cm,
respectively. In order of 2020, all 5 isolates of Bacillus spp. were used to test their efficacy in the control
of tomato damping-off disease in greenhouses by pouring the soil. The results of the experiment showed
that at 52 days after testing the 5 isolates of Bacillus spp. were effective in controlling tomato damping -
off disease which can reduce the incidence of disease at every isolate. The mean incidence percentages
were 36.65, 39.02, 44.89, 64.37 and 67.77, respectively while the Inoculated treatment without Bacillus
spp. was 97.27. The disease incidence which treated with Bacillus spp. isolates 19W32 and 19W33 were
not statistically different from the treatment that was treated with metalaxyl 25% WP. The isolate 19W32
is the most efficient. The isolates 19W12, 19W32 and 19W33 were then used to produce the bio-powder
formulations to test for control of tomato stem rot disease by pouring the soil. The results were found
at 21 days after the test, 19W33 19W32 and 19W12 bio-treated treatments were as effective as metalaxyl-
treated treatment. The percentage of disease incidence was 74.17 where every isolates can reduce the

occurrence of disease when compared with the process without pouring. From the results of the



experiment, it was concluded that Bacillus spp. Isolate 19W32 and 19W33 were most effective in
controlling damping-off disease by reducing the incidence of disease by 62.32 and 59.88, and in tomato
stem rot disease could reduce the incidence to 32.50 and 39.16 percent, respectively. Therefore, both
isolates are suitable for the development of bioproducts. There must be studies, research, application,
as well as developing suitable formulations for further enhancement in disease control.
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Ixlupuitusesitnsssuedlds uenanegianefivluszesndudadomuinges Pythium sp. U1
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1.2 9niuld cork borer 1eidileveatesn P. aphanidermatum MsasULATNANTBS
MuAIReRnes PDA 13udh 19 Loop unziung flaladives Bacillus spp.iinzthamesgeu Sudes
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Huitnualae¥a inhibition zone duduusnalaitdes P. aphanidermatum lw3aiuln
Ineinszuzrnaannuuadu Bacillus spp. Seveudes P. aphanidermatum weasy thandndu
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353339 1 319928 cell suspension ¥4 Bacillus spp. lolwan 18G6
5933391 2 319928 cell suspension ¥84 Bacillus spp. lolwian 19W12
n35u3E7 3 519978 cell suspension 483 Bacillus spp. lolgian 19W32
N35u3ET 4 319728 cell suspension 84 Bacillus spp. lolwian 19W33
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nssudsd 5 smduan dddeludiu) Control +
nsnidsi 6 smdwvan (Wilddeluiiu) Control -

nauazanIui: nanau 2561 fs fungu 2563

[y Y v o

nauddelsadiy ddnddeiauinisersnunie

8. NAN1INAABLLAZIVTAl
1. NMIARLEDNLASNAGDUARNSNINYDY Bacillus spp. Tunsudades P aphanidermatum lu
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19993 Inhibition zone Wiy 0.08-1.20 . Tne 5 lelwaniiiidnenmawaelunissudadulevonde
51 P. aphanidermatum léuf 19W12 20W18 19W33 18G6 wazow32 lnefidadsvesninuninewes
Inhibition zonel¥iAu 1.20 0.55 0.35 0.24 uag 0.23 w3, MUAWU (151971 LaznInd 1)

10l 2563 ashwuafide Bacillus spp. 5 loluaniifuszAvsnmasaelunssududuleveade
31 P. aphanidermatum TuiesUfjuiinag taun 19W12 20W18 19W33 18G6 wazdw32  lunedeu
Usganinmlunisevaulsaiinefuuzema lulsuseusaly

2. negeulsansnmues Bacillus spp. 5 lolaan Tun1smivaulsaniinefu(damping-off) Tu
uzWama Tulsasaunnaeg

NANINARDY 71 52 Sundsnsmagey daduszernaiinsnsitioudiou (ﬂsm%’%ﬂgﬂwﬁa) \in
Lsmasgawinfiu 97.27 Wesiiug WunssIRAiTAgae Bacillus spp. e 5 lolewan Téun 18 G6
19W12 19W32 19W33 uag20w18  Tuszansamlunisaiunulsaiinefuuziemea laga1uninan
nauislsaldmnleluian nefivesifudinisiinlsawiniu 67.77 44.89 36.65 .39.02 uax64.37 iile
L‘LJ'%‘EJULﬁsmﬁunsﬁﬁ%ﬁﬂqﬂL%@Imhiﬁmssmé’aEJ Bacillus spp.ogaaiiien (n35u357 8) Taenssudsi
sasnglelaian 19W32 uaz19W33 fuszansnmlunismunulsaliuaniameaiifunssisnnese
ansmetalaxyl 25%WP Tilniaaslolaan aunsaannisiialsawiniu 62.32 uay 59.88 Weidus
AT (1157971 2 AT 2 wazAIN3)

3. neaeUUsEanENINYeY Bacillus spp. 5 lelgian lunisauaulspansuul (stem rot) Tu
uzowmea Tulsusounnans

NAN1TVAGE 1 52 Tundn1svadey wuinssAsRTnc et 19W12 19W32 uay19W33
fiuszansnmlaunnmafunssudifisinseasmetalaxyl 25% WP Tneianadaosidusnisiialse
Winfu 71.67 67.50 60.84- uaz74.17 mudiu lnedinnnssuisansaanmaiinlsaldiilewTeuiiien
funssuAsflifinnsnnansnssudsn 5) Tnenssudsfisameditas 19W32 Tussavinngaan fo

AN11508ANSLNALSALADY 39.16% (1571971 3 ATNT 4 WAZAINA 5)
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Pythium aphanidermatum veswuaiilse Bacillus spp. 29 telgian

Bacillus spp. (lolawan) ANLRABYDIAIIUNINYBY Inhibition zone (91.)
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20w18
19W33
18G6
9W32
14G14
18G15
20W31
14G4
11G16
14G19
29G9
13G5
14G8
14G12
14G22
14G17
18G17
14G9
14G24
14G27
18G28
18G4
14G18
14G6
W14
3G17
RBS001
18G9

0.55
0.35
0.24
0.23
0.21
0.18
0.18
0.16
0.15
0.15
0.15
0.14
0.14
0.14
0.14
0.13
0.13
0.12
0.12
0.12
0.11
0.11
0.10
0.10
0.10
0.10
0.09
0.08




A199% 2 AladensiAalsALNARAUNARANALYRSY Pythium aphanidermatum
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7 14 18 21 24 wag 52 U NaIN1SNAEaU

n55133/ ALRRENARNIEATATA (%)

Bacillus spp.

14 DAI" 18 DAl 21 DA 24 DA 52 DAl

T1 18 G6 40.76d% 4438d 47.38cd  50.10de  67.77d
T2 19 W12 17750 21.180bc 21.72b  2262b  44.89c
T3 19 W32 19826 22380bc 2341b  2840c  36.65b
T4 19 W33 2823c  2887c  33.67c 3510d  39.02b
T5 20W18 4222d  4259d 52.13cd  5220de  64.37cd
T6 swndan (lldde  0.00a 0.00a  0.00a 0.00a 0.00a

Tufu) Control -

T7 metalaxyl 25% WP 5.25ab 5.93b 6.78a 7.29a 24.15b
T8 s1tnwan Qdide 12.71b 20.07bc  60.25d 68.98¢  97.27e

Tufu) Control +

CV (%) 93.65 84.24 79.66 79.70 65.98

* DAl =day after inoculation
Y gundgves 4 90

2 grgnuyslaunulunesuuifeltuliwnnaneiun1ann 1ne3s DMRT Aseaunutasiu 95%



A15199 3 AdsasidudnisAnlsAaIf UL (stem rot) AN

Pythium aphanidermatum #i 10 13 17 war 21 Ju n&snsvedeu

N3N/ AadsnsiAnlsn (%)L

Bacillus spp. 10DAI 13DAI  17DAI 21DAl
T1 19 W12 4334cb?  5583ch  62.50c  71.67b
T2 19 W32 52.50ch 5584ch  5834chb  67.50b
T3 19 W33 36.67b 4833b  5334ch  60.84b
Ta metalaxyl 25% WP 0.00a 0832  308tb  74.17b
75" swmndan (ol 50.00¢ 64.17c  8333cd  100.00c

A1) Control +
T6 101an (afldide 0.00a 0.00a 0.00a 0.00a

Tufu) Control -

CV (%) 82.25 76.11 61.63 52.10

* DAl =day after inoculation
Y @nduvad 4 91

2 grdnuswilouiulureduiinedfuliunnmnaiumie@di 1ne?s DMRT Aszeumnulyatii 95%

(n  19wW12 (V) (m)

(@) 18G6 @ 9w (@) P. aphanidermatum

A9 1 nmuansnsdugsduleles Pythium aphanidermatumaes Bacillus spp. 5 lolwian

(n-9) W3suguiuns LIS U HeeinTe (@)
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Al 2 LLamiJ'%mmmsmﬂLLasmiqaﬂsanﬂé’mzL%ammﬁﬂqﬂiuﬁu@m%a
Pythium aphanidermatum — Tunssu3senee) 7 21 Yundweaou
n. 519918 cell suspension W83 Bacillus spp. lolwian 18G6
1. 519928 cell suspension v84 Bacillus spp. loleian 19W12
. 51068 cell suspension Was Bacillus spp. tolalan 19W32
a. 919978 cell suspension 984 Bacillus spp. lelatan 19W33
a. 519928 cell suspension ¥84 Bacillus spp. lolwtan 20W18

a. emeunla (Livgnive)



A 3 Ll,amﬁﬁmmmimEJLLazﬂ’maﬂsuaﬂﬂéj'msL%msziﬁlﬂqﬂluauam%a
Pythium aphanidermatum lunssuisenee 7i 52 Sundmageu

. 590678 cell suspension U84 Bacillus spp. lolwian 18G6

. 91m6e cell suspension W83 Bacillus spp. telalan 19W12

. a1 cell suspension W83 Bacillus spp. telalan 19W32

. 9108 cell suspension 983 Bacillus spp. tolglan 19W33

. 9068 cell suspension W83 Bacillus spp. lolgian 20W18
_edetian (ldgnide)

. 599928 metalaxyl 25%WP

: U@Jm%aﬁw Pythium aphanidermatum ®8141Ay7 (control +)

S 2 D & L D2 D



i 4 LLammsl,ﬁmiiﬂﬁwéfuLi,maaéfumw‘ﬁammﬁﬂqﬂiuauamﬁa
Pythium aphanidermatum  lunssaiSaneg 7l 21 Sundmageu

. 91098 59 Bacillus spp: tolaian 19W12

. 919978 Taseu9 Bacillus spp. tolatan 19W32

. 919978 T Bacillus spp. tolwian 19W33

. 990078 metalaxyl 25%WP

) ’i’lméjw‘lj’}%ﬂéﬂ (U@Jm‘?}}a Pythium aphanidermatum ) ; control +

_s1adetian (”l,aJ'UQmﬁ'?’fa) : control -

DD L D 2D




9. agUnan1MnaaLasdaLEUBLUL
N a . = a a ! a

wuAfilSe Bacillus spp. Tolwam 19W32 uag19wW33 Iussdvsnmgeaniunsmuasilsainefleg
ANN50aANSINALSAINNU 62.32 1a259.88 warlulsAaAuLNUs T amFEILNsaannsnalsalAWngU 32.50
waz 39.16 Wosdus audwiu sty 19 2 loloan Fsilmnuwnzaunazirluwaunnsaandutaiog us
o & Y o~ = av ax ° v A o a = & a o & A a
NaflazAaslnsAneeITNSUUIY Wi WMNT1IUNTIINRY FUNSNAaaItsnRuied 1 ASY Vs
USinauuaiiise Bacillus ldasiulisiuSinamsedmasiiu visensallsadduni envdwedldisnmsagniiu

AoulgnueiamasIumy Aaenduinnansivnzauiaiasednsamlunmseurulsasiely

10. mawanululdusslev

1. aunsoiludulmeemusslsannuiiiflaumindesn P, aphanidermatum lun1siwigndn
Tuiivdug Afenhmamzndlulsadeudoudrougnls desndgmlsaildniinsiannlsauasdade
TunsneliAnlsalasneiu

2. ihludesonitanduinsusidelfauaslsasini vidslsadduih MiRnandes P
aphanidermatum TuszuumsUfiamamsinuniiduazivanzas (GAP) nieszuumsugnitvuuy

a a 6
UNTY



11. ANvaUA -

12. 1@nNa1581984

Fnned wSaasey ofluius ushus wa wsvuana AN, 2554, ﬂ’]iﬂy‘UE?J'jﬂﬂ’liLﬁ]%fgsllaﬂ
o Pythium myriotylum Tnguuaselunsniivainssuudanielagldlddiu. (seuveeulad).
Lméﬁa;ﬂa: ttp://digital_collect.lib.buu.ac.th/journal/Science/v16n1/22-31.pdf (14
NUATUS 2560)

WIMINERENENTANENT.2549. M3Ugnueame(svuueaula).undideys:
http://www.ku.ac.th/e-magazine/nov49/agri/lycopersicon.htm (11 qumﬁuﬁ 2560)

w1z meyaundiadios §9a31 wWany giing Iauugh wazanlia seallew.2556. n1sdaden
oAU finduasmsiaundnfasiuuaiideufindiflenunlsafiviivgnluszulelasin
ind.(ssuveeulad).undsdaya: http://doi.nrct.go.th/ListDoi/.../e9463a22904444282d
89110ed735b9ff?... (14 nUANUS 2560)

W awssau UselneS Avinwlnsiu swinnd Munsgissed 35v yuUiss uay gua Feusslau.
2537 asvvillsaiyluusundlng noslsaivuazaalivinen nsalvinis
LNEA3, 285 i

713U Bunun Uszaae 1HuRed vinBu gissadlu Andnual Lasuganaty wug 8issla way
J3umm WINET19.2551. UssdvEnwuesansresuiosnann Bacillus spp. Tunismuaulsain
syfuRuTBBTowmATI AR NTe Pythium aphanidermatum.(szuusaulat) wastaya:
http://wjst.wu.ac.th/index.php/wjst/article/viewFile/108/92 (14 qmmﬁuﬁ‘ 2560)

aus¥ntl gluyad uasiisgrssas Janinig. 2552, 1539 T3UTI UAETILUNTT Pythium
awmglsadiy. (szuveaula).uvasloya:
http://www.doa.go.th/research/showthread.php?tid=1743 (9 qmmﬁuﬁ‘ 2560)

Juma,P., Murungi,L and Losenge,T.2015. Biological Control of Pythium
aphanidermatum causing dampling off disease in Ethiopian Kales. (szuuaaulaii),
wiastaya: http:/journals jkuat.ac.ke/

index.php/jscp/article/download/1235/1013



