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Abstract

Root-knot nematodes (RKNSs) are serious pathogens that may severely damage
the plant root system of major crops resulting in significant yield losses. Nematode-
infected plants may then suffer from secondary infection by fungal pathogens that
also effect plant growth. The aim of this research was 1) to find microbial antagonists
that can be used to control nematodes, 2) to investigate their antifungal activity, and
indole-3-acetic acid (IAA) and siderophore production, 3) test nematicidal
microorganisms pathogenicity on tomatoes, 4) to determine and characterize bioactive
compounds from the most nematicidal isolates and 5) to apply their products to

control RKNs in the greenhouse. Thirty-eight samples of plant-parasitic nematode



infested rhizosphere soils were collected in provinces in the northern and centre of
Thailand and returned to the laboratory for treatment. Treatment involved three
methods: 1) a pretreatment with serial dilution, 2) a heat pretreatment and the third
was phenol treatment. Glycerol-arginine agar, humic acid vitamin (HV) agar and
starch casein (SC) agar were used as selective media for the isolation of
actinomycetes. Serial dilution method and potato dextrose agar (PDB) were used for
the isolation of fungi. A total of 202 isolates of actinomycetes and fungi were
obtained. The morphology, chemotaxonomy and 16S rDNA sequence data of 135
actinomycete isolates were determined. Streptomyces (98.5%) was the dominant
genus of in parasitic nematode infested rhizosphere soils. More actinomycete species
were isolated from pretreated soils by using simple serial dilution than using heat and
phenol treatments. SC agar was the best medium for actinomycete isolation. Sixty-
seven fungal isolates were obtained and identified based on morphology, dominant
with Penicillium (37.3%) and Fusarium (32.8%) bearing the 8 genera.

All actinomycete and fungal isolates were subjected to primary screening in
vitro for their effects on Meloidogyne incognita egg hatching and juvenile mortality
by using spore and culture filtrates. Eight actinomycete and 10 fungal isolates showed
high activity in decreasing egg hatch rate and increasing infective second-stage
juveniles (J2) mortality rate of M. incognita.

All isolates with high nematicidal activity were evaluated for their ability to
produce antifungal metabolites using a dual culture method. Five actinomycete
isolates (27.0%) including Streptomyces sp. strain CMU-JT005, CMU-MHO021,
CMU-LPS002, CMU-LPS024 and non-Streptomyces sp. CMU-LPS010 showed

strong activity against the plant pathogenic fungi Alternaria porri, Colletotrichum
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capsici, Curvularia sp., Drechslera sp., Exserohilum sp., Fusarium oxysporum,
Nigrospora sp. and Sclerotium rolfsii.  Streptomyces sp. CMU-JT005 and
Streptomyces sp. CMU-MHO021 had strong activity in inhibiting both plant pathogenic
fungi and nematodes. But all nematicidal fungal isolates had no activity in inhibiting
plant pathogenic fungi. Furthermore, strain CMU-JT005 produced IAA at 30.3 pg/ml
and strain CMU-MHO021 produced IAA and siderophore as 28.5 and 26.0 pg/ml,
respectively. Moreover, both strains showed no pathogenicity on tomatoes and they
were selected as a working strain to test against root-knot nematode.

Morphology and chemotaxonomy confirmed that strains CMU-JT005 and
CMU-MHO021 were Streptomyces species. Phylogenetic analysis based on the 16S
rRNA gene sequence showed strain CMU-JT005 to form a distinct clade within the
Streptomyces tree and it was closely (99.60% similarity) related to S. morookaensis.
Strain CMU-MHO021 forms a distinct clade within the Streptomyces tree and is closely
(99.36%) related to S. hiroshimensis.

Potential strains, Streptomyces sp. CMU-JT005 and Streptomyces sp. CMU-
MHO021, were investigated for bioactive compound production after culture in
different media. Structure elucidation was analyzed by spectroscopy techniques.
Carbazomycin D (1), 3-methoxy-2-methyl-carbazole-1,4-quinone (2) and
carbazomycin F (3) were isolated from Streptomyces sp. CMU-JT005. Compound 2 is
a new natural product. An extract of Streptomyces sp. CMU-MHO021 was purified,
two compounds were identified as fevenulin (4) and isocoumarin (5). Compound 4
showed activity to decrease egg hatch rate and increase J2 mortality rate of M.
incognita at minimum inhibitory concentration of 120 pg/ml. This is first report

concerning nematicidal activity of fervenulin (4).
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A biocontrol agent prepared from a culture filtrate of Streptomyces sp. CMU-
MHO021 showed the highest activity to control root-knot disease on chili in the
greenhouse, control efficacy was 33.4%. Products or pure compounds from this
isolate may provide a new alternative biological agent to control root-knot nematodes

in agricultural systems.

Keywords: actinomycetes, fungi, root-knot nematode, biocontrol, 3-methoxy-2-

methyl-carbazole-1,4-quinone, fervenulin
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