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Abstract

Isolation of nematophagous fungi of root knot nematode Meloidogyne
incognita from infested soil in the planting areas and in the organic matter rich areas
of 4 provinces e.g. Chiang Mai, Chiang Rai, Nakorn Sawan and Mae Hong Son,
Thailand. Eight highly effective fungi were selected and identified, using
morphological characteristics and molecular techniques. It was found that isolate
DLO1-001 and MTI2-001 are Arthrobotrys oligospora; isolate JDI1-001 and MPI1-
003 are A. thaumasia,; isolate MSO1-001, its characteristics is close to A. musiformis
whereas isolate API3-001 is A. conoides while isolate KJO1-003 and WJI1-003 are
Pochonia sp. and Paecilomyces sp., respectively. All 6 isolates of Arthrobotrys
destroyed J2 of M. incognita at 90-100% by using adhesive net; Pochonia sp. and

Paecilomyces sp. use their hyphae to penetrate through egg walls.
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Studying factors affecting growth and sporulation of 8 isolates of
nematophagous fungi in the laboratory e.g. 6 kinds of media, 5 temperature levels, 4
light settings, and 3-10 pH levels. It was shown that CMA stimulated good growth of
all isolates while PCA stimulated sporulation. Every isolates grew quickly and
produced numerous spores at 25°C and 30°C. At 24 hr. dark condition the fungi
produced only mycelium while at 24 hr. light condition the fungi produced spores. All
the tested fungi could grow and produce spore better at pH 8 and pH 7 than at pH 3-6
and pH 9-10.

A study on impact of 14 pesticides e.g. 6 insecticides, 5 fungicides and 3
herbicides on growth inhibition of 8 isolates of nematophagous fungi by adding into
PDA at 1/3x, 1/2x, 1x and 2x of the recommended rates at laboratory conditions.
Results showed that 3 insecticides e.g. dazomet, carbaryl and chlorpyrifos; 3
fungicides e.g. metalaxyl mixed with mancozeb, fosetyl aluminium and quintozene
mixed with etridiazole and 2 herbicides e.g. paraquat dichloride and oxyfluorfen
could inhibit growth and sporulation of the fungi. These pesticides inhibited growth of
Arthrobotrys spp. more than Pochonia sp. and Paecilomyces sp. while the insecticides
lambda-cyhalothrin, dinitrotefuran and methomyl; the fungicides tolclofos methyl and
propamocarb hydrochloride and the herbicide glyphosate-isopropylammonium had
small effect on fungal growth.

Testing methods on multiplication of 8 isolates of nematophagous fungi on 7
kinds of cereals in different mixture to induce biomass production and sporulation in
the laboratory prior to field application. Results showed that coarsely ground corn

grain medium was best on inducing sporulation of all tested fungi while rice grain
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medium, rice grain mixed with V8 juice and crushed corn grain mixed with V8 juice
media showed sporulation on inducing spore production of Arthrobotrys oligospora
isolate MTI2-001, A. conoides isolate AP13-001 and Paecilomyces sp. isolate WJI1-
003. The three isolates were cultured on 8 kinds of liquid media on shaker for 14
days. The fungi were incubated in a clean room at 30+1°C for 7 days. It was found
that the liquid medium namely enteromophthoraceae was most suitable for increasing
fresh and dry weight of mycelium together with stimulating spore production.
Comparison on effectiveness of various applications of 8 isolates of
nematophagous fungi on stimulating plant growth and reducing root knot nematode
population was carried out in the greenhouse. Results showed that the fungal biomass
mixed with two seedling media could increase germination of head lettuce seed up to
higher than 90%. Biomass of Arthrobotrys conoides isolate API3-001 could stimulate
root length most, whereas biomass of Paecilomyces sp. isolate WJI1-003 could
increase fresh and dry weight of head lettuce most. When the seedlings were
transferred to the planting pots that had been inoculated with Meloidogyne incognita,
it was found that the seedlings in the fungal biomass media could grow well except
root length especially Medium 2 amended with Paecilomyces sp. isolate WJI1-003
and Pochonia sp. isolate KJO1-003. However, the effectiveness was not good enough
on root knot reduction when compared to the control treatment. On the other hand, the
application of cow dung manure amended with fungal biomass incubated in the soil
inside the planting pots for 7 days before transplantation of the seedlings, it was found
that the root length and fresh weight of head lettuce shoot were higher than the

controls; Paecilomyces sp. isolate WJI1-003 was the best of all. Moreover, all
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applications could reduce a number of knots per root of head lettuce and baby cos
lettuce by 85.75-97.51% especially A. oligospora isolate MTI2-001 and A. conoides
isolate AP13-001 showed most effective results.

Comparison of seedling medium 1 and medium 2 amended with each isolate
of fungal biomass was made with head lettuce planted in the field. It was found that
all the applications increased growth parameters except plant height; seedling medium
1 amended with Paecilomyces sp. isolate WJI1-003 was best on increasing fresh
weight and dry weight of shoots, but not much on knot reduction which was in the
range of 33.16-71.28%.

Experiment was made by using 3 most effective isolates of nematophagous
fungi for control of root knot nematode in head lettuce planting plots one of which
having chemical fertilizer and another without chemical fertilizer. Comparison was
made by adding biomass of each fungus in each treatment. Results showed that all
fungal amended treatments together with dazomet soil fumigation increased growth of
the lettuce compared to controls. The treatment on using No.3 fungal biomass could
increase fresh weight of the lettuce and reduce number of root knot more. Results
from using fungal biomass of NO.1 mixed with No.2 and No.3; using No.2 mixed
with No.3 and using No.1 mixed with No.2 at the rate of 1:1 showed very high
percentages of root knot reduction by 99.37, 99.16 and 96.03% respectively. For the
plots without chemical fertilizer, the fungal biomass of No.1 mixed with No.3 could

increase stem height and fresh weight and reduced root knot at 89.52%.
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