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ABSTRACT: Total 20 isolates of Sclerotium rolfsii were isolated from infected plants or cultivated
soil of tomato, pepper, melon, watermelon, cowpea, sunflower, Jerusalem artichoke and marigold. They
showed variation on mycelium and sclerotium characteristics after cultured on PDA medium (Diffo®).
Five isolates of S. rolfsii isolated from tomato (Sc-TOKKUOI), melon (Sc-MeKKO01), Jerusalem
artichoke (Sc-JaKKO01) , Sc-JaKKO01 and cowper (Sc-LeKKO01) were tested with Streptomyces-PR87,
Bacillus subtilis-PRKKU.1, Bacillus-BK, Bacillus-NTS3, Bacillus-MS4, Bacillus-029., Bacillus-032
and Bacillus-033) and Serratia marcescens by dual culture bioassay. The growth of S. rolfsii mycelium
was clearly inhibited by Bacillus subtilis-PRKKU.1, Bacillus-B.K, Bacillus-NTS3 and Bacillus-
MS4, Bacillus-032 or Bacillus-033 with highest percentage of inhibition range from 45% -67.95%
Followed by the Bacillus-029 which showed 30.77% -55.64 % inhibition. The Streptomyces-PR87
and S. marcescens inhibited 3/5 isolates of tested S. rolfsii. In green house condition, Bacillus-MS4,
Bacillus-NTS3, and Bacillus-B.K. significantly reduced the number of sclerotium wilt disease plants
of tomato. They also reduced percentage of bacteria spot infected plant (natural infection) caused by
Xanthomonas spp. The Bacillus-MS4, Bacillus-NTS3, and Bacillus-B.K. produced 3-indole-acetic acid
(IAA) which related to the role of plant growth promoting in the range of 5.65-13.56 micrograms per
milliliter. These 3 Bacillus isolates, therefore, are highest potential to further development as bioproduct
for control sclerotium wilt disease and promote growth of tomato plant.

Keywords: biological control, Tomato disease, plant growth promoting bacteria
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Table 1 Isolate of Sclerotium spp. collected from infected plant or cultivated soil in Khon Kaen
and Mahasarakham Provinces

Number plant Cultivated soil location Year.(A.D.)
1. Sc.-ToKKUO01 Tomato - Khon Kaen 2015
2. Sc.-MeKKU011  Melon - Khon Kaen 2015
3. Sc.-MeCh021 - Melon Mahasarakham 2015
4.  Sc.-MeKo031 - Melon Mahasarakham 2016
5. Sc.-MeKo032 Melon - Mahasarakham 2016
6. Sc.-MeKo033 Melon - Mahasarakham 2016
7. Sc.-JaKKUO1 - Jerusalem artichoke  Khon Kaen 2015
8. Sc.-JaKKU02 Jerusalem artichoke - Khon Kaen 2015
9. Sc.-JaKKUO3 Jerusalem artichoke - Khon Kaen 2015
10. Sc.-JaBKKUO1 - Jerusalem artichoke  Khon Kaen 2015
11. Sc.-GrkKKUO1 Groundnut - Khon Kaen 2015
12. Sc.-GFKKU02 - Groundnut Khon Kaen 2016
13. Sc.-MgKKUO01  Marigold - Khon Kaen 2015
14. Sc-MgKKUO02  Marigold - Khon Kaen 2015
15. Sc.-MgKKUQ03 - Marigold Khon Kaen 2015
16. Sc.-WaKKUO01  Watermelon - Khon Kaen 2015
17. Sc.-BeKKUO1  Cowpea - Khon Kaen 2015
18. Sc.-GAKKUO01 - Bean Khon Kaen 2015
19. Sc.-LeKKUO1 - Long Bean Khon Kaen 2016
20. Sc.-LeKKUO2  Long Bean - Khon Kaen 2015
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Table 2 Percentages Inhibition growth of mycelium Sclerotium rolfsii by various antagonistic

bacteria as measure by dual culture bioassay

Treatment

Percentages Inhibition growth of S. roffsii (%)’

|solate of Sclerotium rolfsii

ScTOKKO1 ScJaKK01  ScJaKK02  ScLeKK01  ScMeKKO1

Streptomyces-PR87 15.64% 0 34.36° 21.37° 0
B.subtilis-PRKKU.1 64.41%° 60.31° 67.95% 58.97° 57.44°
Bacillus-B K. 50.26° 57.69° 61.80° 54.36° 58.20°
Bacillus-NTS3 45.64% 64.36% 61.02° 54.87° 51.28°
Bacillus-MS4 51.03% 65.13° 61.79° 55.89° 53.85°
Bacillus-029 38.72° 47.95° 55.64% 49.23° 30.77°
Bacillus-032 46.92%° 54.87° 59.49" 56.66° 82.82%
Bacillus-033 48.46° 54.61° 61.47° 53.07° 55.39°
S. marcescens 30.77¢ 7.69° 12.82° 0 0
Fotest o o . o o
%CV 11.81 17.51 9.17 20.69 17.26

Table 3 Effects of extracellular secondary metabolites from antagonistic bacteria to germination
of sclerotia of S.roffsii isolated from tomato and melon after dual culture bioassay for 14

Treatment Germination of sclotia on WA(%)"
Sc-TOKKUO1 Sc-MeKKUO1
ST- PR87 53.00cde 43.00e
B. subtilis-PRKKU.1 43.00de 60.00de
Bacillus-K. 39.00e 59.00de
Bacillus-NTS3 60.00cd 64.00cd
Bacillus-MS4 53.00cde 67.00bcd
Bacillus-029 51.00cde 84.00ab
Bacillus-032 68.00bc 79.00bcd
Bacillus-033 83.00ab 55.00de
S. marcescens 100.00a 100.00a
Control PDA 100.00a 100.00a
F-test ** >
%CV 20.49 17.72

' Each value within a column by same letter(S) are not significantly different at P<0.05 using DMRT.
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Table 4 Efficacy of antagonistic bacteria (9 isolates) to control sclerotium wilt disease (after

inoculation) and bacterial spot disease (natural infection) after application by injection or

spraying method

Treatment

% diseased plants after

inoculation with S. rolfsii

% of bacterial spot
disease plants

Inject + Serratia marcescens 100.00° 25.00°
Inject + Streptomyces-PR87 10.00%" 20.00°
Inject + B.subtilis-PRKKU.1 15.00"" 25.00°
Inject + Bacillus-B.K. 20.00°" 14.00°
Inject + Bacillus-NTS3 10.00%" 6.00°
Inject + Bacillus-MS4 5.00" 16.200°
Inject + Bacillus-029 20.00°" 0.00°
Inject + Bacillus-032 20.00°" 50.00°
Inject + Bacillus-033 10.00%" 0.00'
Inject + control (sterile distilled water) 70.00% 25.00°
Spray + Serratia marcescens 75.00 27.00°
Spray + Streptomyces-PR87 35.00° 25.00°
Spray + B. subtilis-PRKKU.1 30.00%° 25.00°
Spray + Bacillus-B.K. 15.00"" 24.00°
Spray + Bacillus-NTS3 25.00" 0.00'
Spray + Bacillus-MS4 0.00' 15.00¢
Spray + Bacillus-029 50.00% 3.00e’
Spray + Bacillus-032 60.00% 0.00'
Spray + Bacillus-033 100.00° 0.00°
Spray + Control (sterile distilled water) 95.00% 25.00°
F-test(A*B) ** *x
(%)CV 45.05 15.96

"Each value represent the five replication and Mean within a column by same letter(S) are not significantly dif-

ferent at P<0.05 using DMRT, ns = non significantly. Antagonist activity, | : Inhibition of interaction with Sclero-

tium-ToKKUO1 Isolate and Antagonistic bacterial Isolate factor test.
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theobromae (Root rot or diplodia) , Rhizoctonia
solani (Root rot), Sphaerostilbe repens (Violet
root rot), Fomes lamaoensis(Soft rot), Ustulina

Lasiodiplodia

zonata (Stump rot), Poria hypobrunnae (Poria
root rot and stem canker), Pestalotiopsis theae
(Grey blight), Colletotrichum camelliae (Brown
blight) Curvularia eragrostidis (Leaf spot) hag
dragadiuniaasyiuinuessiuanlfiesneili
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Table 5 Production of indole-3-acetic acid (IAA) from antagonistic bacterial isolates.

Antagonistic bacterial

Formation indole-3-acetic acid (IAA)(ug /ml.)

Serratia marcescens
Bacillus subtilis-PRKKU.1
Bacillus-B.K.
Bacillus-NTS3
Bacillus-MS4
Bacillus-029

Bacillus-032

Bacillus-033
Streptomyces-PR87

35.24
6.93
5.65

13.56
6.63
9.56
4.08

14.01

15.57




828 WNUNEAT 47 (4) : 819-828 (2562). /doi: 10.14456/kaj.2019.76

LANA19A19DY

Ufags Aan3nd. 2560, Usr@vinnvecide
streptomyces-PR15  lag  streptomyces-
PR87 lunisarupnlspainidiesniauaiy
WARRUUATAUATNNITIATTYAL IR 96y
nanding. AnetnusiEoynyanandans
WUNTOUAR. WUNINYIALVAULAUTAULAW.

fvang  fuqal. 2548 sugAndmiluianaves
L‘dﬁyﬂ Streptomyces spp. NTUTINLATY VD
Fﬁmmﬂﬁﬁg Acidovoraxavenae sub sp.
citrulliuaziTas Didymellabryoniae.
AN UST Y YN ANAATNNLTTUN B
WU AU VAULAUTDULAU.

warimil  99TNLLYANA. 2551, Streptomyces
anfAnilaaesnisaouanlsaialnedads.
LAWNEAe. 30: 20-27.

na  gnsdadl, ol senwLgana uay
auud  AFyand. 2556, Ananinwandde
Streptomyces-PR87  UfjiInifuazian1sld
drufumoupuléineudassindy
(Meloidogyne incognita) TuannlseFeu
Ugnivanaans. uiunems. 41: 213-219

SAFT NaNAdAR Ay woeiml SITULLITYANA.
2556. 38n19 1% @8 Streptomyces-PR87 i
nrdalasunigasyiuinaesnzidama.
WALLNIRS. 41(RLAe 1): 205-212.

Ansal wasladl. 2557. unumves Streptomyces
YjiIndlunsdadunisiasiauinuas
nazfunifnumulealeda MV aeewsn.
ANENINUTUTOY YN ANFRATNALTTUTR.
UNIMNLRUVAULAW, TRULAU.

ARDs qalatlael. 2545, TsAweadnUATNITAILIAN
TsA. AT 1 dninfuuvianande
NHATANART NPNNHUIUAT.

Boukaew, S., Plubrukam, A. and P. Prasertsan.
2013. Effect ofvolatile substances from
Streptomyces philanthiRM-1-138 ongrowth
of Rhizoctonia solani onrice leaf. Biocontrol
4: 471-482.

Dhar Purkayastha G, P. Mangar , A. Saha, and
D. Saha. 2018. Evaluation of the biocontrol
efficacy of a Serratia marcescens strain
indigenous to tea rhizosphere for the
management of root rot disease in tea. Plos
ONE 13(2): e019176. https://DOI: 10.1371/

journal.pone.0191761 (https://journals.
plos.org/plosone/article?id=10.1371/
journal.pone.0191761)

Elizabeth, A., Emmert, B. and J. Handelsman.
1999. Biocontrol of plant
(Gram-) positive  perspective.
Microbiology Letters. 171: 1-9.

Kamal, M.M., K.D. Linbeck, S. Savocchia, and
G.J. Ash. 2015. Biological control of
sclerotinia stem rot of canola using
antagonistic bacteria. Plant Pathology.
https://DOI: 10.1111/ppa.12369.

Kator Liamngee, Hosea, Zakki Yula Hosea and
Oche, Onah Daniel. 2015 . Sclerotium
rolfsii; Causative organism of southern
blight, stem rot, white mold and sclerotia
rot disease. Annals of Biological Research.
11: 78-89.

Ordentlich, A., Y. Elad, and |. Chet. 1987.
Rhizosphere by Serratia
marcescens for the control of Sclerotium
rolfsii. Soil Biology and Biochemistry 19:
747-751.

Schisler, DA., Slininger PJ., Behle RW. and
Jackson MA. 2004. Formulation of Bacillus
spp. For Biological control of plant
disease. Phytopathology. 94: 1267-1271.

Sennoi, R., N. Singkham, S. Jogloy, S.Boonlue,
W. saksirirat, T. Kesmala, and A. Patanothai.
2013. Biological
stem rot caused by Sclerotiumrolfsii using
Trichoderma harzianum and arbuscular
mycorrhizal fungi on Jerusalem artichoke
(Helianthus tuberosus L.). Crop Protection.
54:148-153.

Shafi, J., Hui Tian and Mingshan Ji. 2017.
Bacillus species as versatile weapons for
plant pathogens: a review, Biotechnology
& Biotechnological Equipment, 31:3, 446-
459.

Vurukonda, S.S.K.P.; D. Giovanardi, and E.
Stefani. 2018. Plant Growth Promoting and
Biocontrol Activity of Streptomyces spp. as
Endophytes. Int. J. Mol. Sci. 19: 952.

disease : a
FEMS

colonization

control of southern



