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Controlling of Bacterial Wilt Disease of Siam Tulip caused by Ralstonia
solanacearum by Soil Amendment and Antagonistic Bacteria
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Abstract

Efficacy test of soil amendment and antagonistic bacteria Bacillus subtils for
the control of bacterial wilt disease of Siam Tulip caused by Ralstonia solanacearum
was conducted in the fields at Ta-Muang district, Kanchanaburi province during 2016-
2017. The experiment was arranged in RCB with four replications. Six treatments
including soil amendment with urea : lime (Ca0) at 80 : 800 kg/rai, soil amendment
with chlorine powder at 80 kg/rai, soaking of rhizomes in B. subtilis mixture (strain BS-
DOA 108 and BS-DOA 114) before planting in combination with monthly drenching of
B. subtilis mixture at 50 g/20L of water, soil amendment with urea : lime (CaO) at 80 :
800 ke/rai in combination with soaking of rhizomes in B subtilis mixture before
planting and monthly drenching of B. subtilis mixture at 50 ¢/20L of water, soil
amendment with chlorine powder at 80 kg/rai in combination with soaking of
rhizomes in B. subtilis mixture before planting and monthly drenching of B. subtilis
mixture at 50 ¢/20L of water, and the untreated control. Promising results were
obtained from the combination of soil amendment with urea : lime (CaO) and
B. subtilis application. The disease incidences were 28.13 and 9.38 percent in the first
and second year respectively, significantly lower than the untreated control which the
disease incidences were 82.50 and 45.60 percent in the first and second year

respectively.
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dnaeTuna §n51 80 nn /L3 samdumsliifouuafioufiing 8 subtilis aevug BS-DOA
108 wazwuAniSeuUny 8 subdilis anefiug BS-DOA 114 uiviiuguvusnneulgn uagse
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otiieddymaadfdunssnisi 3 dldide B subtilis anevug BS-DOA 108 Saufy BS-
DOA 114 ugvugrioutgn uazsadaedns 50 nfu/ai 20 das yn 30 Ju Feuyuundulse
Fien 22.50 Wedldud wagynnsndsiimmesey wuduuysmdulsaiieaunnsiisegnadl
tfodfaynaadatunsnidsi 6 FalunsaAtiuFoudeuiilddinsdanislse deunuundulse
e 45.63 Wasldust (nsnsdl 3)
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Urpanynideu Tnevhmsduiiuiiessfundssuussudenssnisinununmanedy fu
Wounqunian f9 Wousunau wuin nsaidsa 1 msdamstulagldySe : Yuum §091 80
800 nn/l3 TUSuauuaiie R solanacearum winfu 3.1x10°  2.1x10°  3.2x10°  3.4x10°
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subtilis aneug BS-DOA 108 $afu BS-DOA 114 utatugreutgn uazsndaedng 50 nfu/ai
20 dms 0 30 Yu TUTamuATiSe A solanacearum Wiy 23x10° 15x10° 2.6x10° 2.2x10°
15x10° 4.1x10° 1.3x10° waw 2.3x10° wielalail/fu 1 nSu nssudsit ¢ Wnssnsd 1 sy
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27x10° uag 4.2x10° minelalad/mu 1 nsu (nsedi 4)

asunan1snaaeuasALuLI

MIneEeUUs¥anSnmueIsnsiamsAusuiuwueiseufing Bacillus subtils luns
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Nnuamsvaaeuild Jesnniismsinnsiusmiuuueiizeufindlunmsmunsilse
evesyun Afauvmandowuniite A solanacearum lUnnaeumsmunslsaiieluiiui
Ugnunuaniisimsszuinvetsa lagldnssisiansamunslsaiteivesununldfiigalunis
yaest Ao MednmsiudeyFouazyurn s msld & subtiis eviug BS-DOA 108 uax
BS-DOA 114 TnenhluldsamfviSmsiunnssy wu msyaduununiidulsaiielsenanidas
warlsog3onauyu12dng 80 : 800 Alandusels aduvau navusuAuliuuudsatiiiel
Aoufafiveinidouuaiife A solanacearum Winmiu d9snstiaunsodestumsssuavestse

WignluFausnalndfedlas

A [ oA Y o/
77ﬂ~77uWW~3’7W3@ﬁ1[5%71[‘1m@00 %ﬂﬂq/ﬂﬂwwu7ﬂ77@77ﬂ7”w# ﬂ?ﬂ?f/‘lﬂ”mﬂ#m




LBNATONDY

aingun ladaadgna 101 newinBa gsnuna st 2553, nseuaulsalieaiin
MnuuaiiBsvesnuanlnedouvafifeufng. seunansidousesl 2553,
d1inifeiauinisedneiiy  NsEAVINISINEAT NITNTINEATLAZANNTAL. Y1
2461-2480.

o

10191 vewingas way Uiand auiyad. 2537, Unuan. ndns. 67(5): 415-419.

BINTIN AAwded wag alnFun ludnaiyna. 2552, MIANTSLIALTEIYRININTIIANLYE

o a

a a av A I3 £ [ v (9 =l a
LUATILS . SI8MUNANUITELTONAN 2552, d1iNITeNAILINITENSNUNY NSUIBINS
WWYAT NITLNTIBNYATHALANNTAL NN 163-168.

Baker, K.F. and R.J. Cook. 1974. Biological control of soil-borne pathogens. W.H.
Freeman and Co., San Francisco. 433 p.

Celino, M.S. and D. Gotllieb. 1952. Control of bacterial wilt of tomato by Bacillus
polymyxa. Phytopathology. 42: 4. (Abstract).

Elphinstone, J.G. and P. Aley. 1993. Integrated control of bacterial wilt of potato in
the warm tropic of Peru, pp. 276-283. /n G.L. Hartman and A.C. Hayward (eds.).
Bacterial wilt. Proceeding of an International Conference held at Kaohsiung,
Taiwan.

Hayward, A.C. 1964. Characteristics of Pseudomonas solanacearum. J. App. Bacteriol.
27: 265-2717.

Karuna, K., AN.A. Khan and M. R. Ravikumar. 1997. Potential of biocontrol agent in the
management of bacterial wilt of Tomato caused by Ralstonia solanacearum.
Proceedings of the 2™ International Bacterial Wilt Symposium, Guadeloupe 22-
27 June, 1997.

Sanaina, V., V. Kishore and G.S. Shekhawat. 1997. Biocontrol of bacterial wilt of potato
by avirulent mutants of Ralstonia solanacearum and other Bactria. Proceedings
of the 2" International Bacterial Wilt Symposium, Guadeloupe 22-27 June,
1997.

Thaveechai, N., W. Kositratana, V. Phuntumart, C. Leksomboon and P. Khongplean.
1997. Management of bacterial wilt of tomato, pp. 397-407. /n E.M. Libas (ed.).
Collaborative vegetable research in Southeast Asia. Proseeding of the AVNET I

Final Workshop, Bangkok, Thailand.

ﬂﬂwuwmw%“é/xfs%ﬁm@oo %%Eﬁlwﬁuﬂﬂﬁmﬁm%/

ﬂ?ﬂ??/‘lﬂ"lﬁﬂ#ﬂ?



Table 1 Efficacy of soil amendment and antagonistic bacteria for the control of bacterial

wilt disease of Siam Tulip in the fields at Kanchanaburi province in 2016.

Treatment Disease incident (%)

1. soil amendment with urea : lime (Ca0) at 80 : 800 kg/rai 39.38bc

2. soil amendment with chlorine powder at 80 kg/rai 42.50cd

3. soaking of rhizomes in B. subtilis mixture before planting and 51.25d

monthly drenching of B subtilis mixture at 50 ¢/20L of water

4. treatment 1 + treatment 3 28.13a

5. treatment 2 + treatment 3 32.50ab

6. control 82.50e

CV (%) 12.10

“Mean 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 Ralstonia solanacearum in controlling bacterial wilt disease of Siam

Tulip in the fields at Kanchanaburi province in 2016.

YSurawuaiie (CFU* / fu 1 n3u)

Treatment —

n.A. 1.8. f.A. a.A. .8. f.A. n.e. 9.A.
treatment 1 | 2.1x10° | 3.1x10° | 3.8x10° | 2.4x10° | 5.1x10° | 1.4x10° | 2.6x10° | 3.6x10°
treatment 2 | 1.3x10° | 1.4x10° | 2.5x10° | 3.1x10° | 2.1x10° | 2.2x10° | 2.8x10° | 4.8x10°
treatment 3 | 2.4x10° | 1.7x10° | 1.6x10° | 1.2x10" | 1.1x10" | 3.1x10" | 2.3x10° | 3.3x10°
treatment 4 | 1.2x10° | 2.7x10° | 3.9x10° | 3.5x10° | 2.6x10° | 2.3x10° | 2.1x10° | 1.5x10°
treatment 5 | 1.2x10° | 2.2x10° | 1.9x10° | 3.1x10° | 1.6x10° | 2.5x10° | 3.6x10° | 4.5x10°
treatment 6 | 3.3x10° | 2.8x10° | 4.1x10° | 3.4x10° | 5.1x10° | 6.1x10° | 2.2x10° | 5.2x10°

treatment 1
treatment 2

treatment 3

treatment 4
treatment 5

treatment 6

soil amendment with urea : lime (Ca0) at 80 : 800 kg/rai

soil amendment with chlorine powder at 80 kg/rai

soaking of rhizomes in B. subtilis mixture before planting and monthly drenching of
B. subtilis mixture at 50 ¢/20L of water

treatment 1 + treatment 3

treatment 2 + treatment 3

control
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Table 3 Efficacy of soil amendment and antagonistic bacteria for the control of bacterial

wilt disease of Siam Tulip in the fields at Kanchanaburi province in 2017.

Treatment Disease incident (%)
1. soil amendment with urea : lime (CaO) at 80 : 800 kg/rai 16.25ab
2. soil amendment with chlorine powder at 80 kg/rai 18.13ab
3. soaking of rhizomes in B. subtilis mixture before planting and 22.50b
monthly drenching of B. subtilis mixture at 50 ¢/20L of water
4. treatment 1 + treatment 3 9.38a
5. treatment 2 + treatment 3 11.25a
6. control 45.63c
CV (%) 27.92

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

Multiple Range Test (P < 0.05)

Table 4 Population of Ralstonia solanacearum in controlling bacterial wilt disease of Siam

Tulip in the fields at Kanchanaburi province 2017.

YSunauuaiiise (CFU* / fiu 1 n3u)

treatment 2

treatment 3

treatment 4
treatment 5

treatment 6

soil amendment with chlorine powder at 80 kg/rai

Treatment -
n.A. Do n.0. an. n.g. .0, N, 5.0.

2 2 2 2 2 2 2 2
treatment 1 | 3.1x10° | 2.1x10° | 3.2x10° | 3.4x10° | 1.1x10° | 2.4x10° | 2.2x10° | 3.2x10
treatment 2 | 1.2x10° | 2.4x10° | 2.3x10° | 3.2x10° | 2.5x10° | 1.7x10° | 2.6x10° | 2.8x10°
treatment 3 | 2.3x10° | 1.5x10° | 2.6x10° | 2.2x10° | 1.5x10° | 4.1x10° | 1.3x10° | 2.3x10°
treatment 4 | 1.5x10° | 1.7x10° | 3.2x10° | 3.1x10° | 2.7x10° | 2.3x10° | 1.1x10° | 1.4x10°
treatment 5 | 2.2x10° | 3.2x10° | 1.5x10° | 2.1x10° | 1.4x10° | 3.5x10° | 3.2x10° | 3.5x10°
treatment 6 | 1.3x10° | 2.2x10° | 2.1x10° | 1.4x10° | 3.1x10° | 2.4x10° | 2.7x10° | 4.2x10°

treatment 1 soil amendment with urea : lime (CaO) at 80 : 800 kg/rai

soaking of rhizomes in B. subtilis mixture before planting and monthly drenching of

B. subtilis mixture at 50 ¢/20L of water

treatment 1 + treatment 3

treatment 2 + treatment 3

control
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