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ABSTRACT

This study was initiated to provide wide ranging data on the forest fungi of
upper northern Thailand with particular emphasis on edible species of commercial
value. From this survey, twelve popular edible ectomycorrhizal fungi (ECMF) were
selected and analyzed for their nutritive value. Furthermore, Hed Har or
Phaeogyroporus portentosus and Hed Phor or Astraeus hygrometricus were chosen to
investigate optimal growth conditions and host range. DNA primers for these two
ECMF were developed and used for confirming mycorrhizas. Basidiomes of Hed Har

were successfully formed in vitro without a host.



Vi

Three hundred species of 41 families were collected of which 15 species or
5% were Ascomycetes, and 285 species or 95% were Basidiomycetes. Of these,
almost 70% are likely to be ectomycorrhizal fungi (ECMF). The most abundant
family was Russulaceae (64 species), followed by Boletaceae (53 species) and
Amanitaceae (21 species). Only 4 species of hypogeous fungi, Austrogautieria spp.
(3 species) and Aroramyces sp. (1 species) were found in this survey. One new
combination, Mycoamaranthus cambodgensis, was made. Twenty six taxa of edible
fungi collected by local people living near the study sites were studied in detail.

Twenty one taxa of Amanita were identified. The presence of five previously
reported taxa, 4. angustilamellata, A. hemibapha s.1., A. mira, A. princeps, and A.
sculpta was confirmed. Another fifteen taxa, A alboflavescens, A.
avellaneosquamosa, A. chepangiana, A. flavipes, A. fritillaria, A, fuliginea, A. hongoi,
A. manginiana sensu W. F. Chiv, A. obsita, A. ovalispora, A. rubrovolvaia, A
sinensis, A. sinocitrina, A. subglobosa, and A. virgineoides were new records for
Thailand, Furthermore, one new species, A. siamensis, was described and named
after the country where the mushroom was collected. A key to the specfes of Amanita
is provided.

The nutritive and market value of sporocarps of selected edible wild ECMF
was determined. Protein, fat, crude fibre and carbohydrate concentrations were 14.0-
24,2, 2.7-9.5, 8.3-16.8, and 41.6-65.1% dry weight, respectively. Mineral contents
were: macronutrients (mg g™ dry weight) P 2.1-8.1, K 12.8-45.2, 8 1.1-6.1, Ca 0.1-
2.4, Mg 0.5-1.6; micronutrients (mg kg'] dry weight) Fe 161.9-3253.5, Zn 37.8-252.5,
Mn 13.0-329.4, Cu 11.6-81.1, B 1.6-7.1, and Se 0-12.6. The main sporocarp sugars

were D-glucose, D-fructose, trehalose, D-mannose, D-arabinose, D-xylose, D-fucose,
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L-rhamnose, and D-galactose. The sugar alcohol components were mannitol,

glycerol, myo-inositol, meso-erythritol, D-arabitol, dulcitol, xylitol, and D-sorbitol.

Phaeogyroporus portentosus strain WPPH2 and Astraeus hygrometricus strain
PHORS were isolated from sporocarps and used for all experiments. Culture
conditions for the growth of P. portentosus and 4. hygrometricus were studied. The
effects of culture media, temperature, pH, agar concentration, salinity, and solid
substrate were examined to determine optimal conditions. Both ECMF had capability
to grow in all tested culture media. Gamborg, MMN, and MS medium were
considered to be the best media for WPPH2 and Fries medium was considered to be
appropriate for vegetative growth of PHORS. Growth of WPPH2 was optimal at 30
°C whereas 4. hygrometricus grew equally well at 30 and 37 °C. A pH of 4 was
optimal for both ECM and growth was inhibited at pH 2 and >7. Maximum biomass
production in P. portentosus occurred in still liquid culture and growth was reduced
by more than 25% in shaking culture. By contrast, shaking did not reduce growth in
A. hygrometricus. Biomass of P. portentosus increased linearly with NaCl whereas
NaCl had no effect on yield of 4, hygrometricus. P. portentosus grew in all types of
grain media. Peat-vermiculite was the only medium tested that was suitable for A.
hygrometricus, P. portentosus was able to degrade starch and skim milk; and a clear
zone was clearly visible. 4. hygrometricus shown very poor ability to degrade starch.

Production of fruit bodies without a host plant was investigated under
laboratory conditions. Four fruit bodies of P. portentosus WPPH2 formed on
sorghum grain medium 17 days after plates were transferred from 26+1 °C in the dark

to 12 hr light/12 hr dark and 241 °C. \
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Five native tree species (Castanopsis tribuloides, Dipterocarpus alatus,
Dimocarpus longan, Pinus kesiya and Syzygium cumini) were used for evaluating host
range with P. portentosus and A hygrometricus under greenhouse conditions.
Fucalyptus camaldulensis, an exotic tree from Australia, was challenged with the two
fungi in vitro. Both experiments vs;ere run for 8 months, E. camaldulensis showed
typical incompatible interactions with the two fungi (Hartig nets and fungal mantles
did not form). In the greenhouse, diverse ectomycorrhiza morphotypes formed on all
kind of native tree species. However, only P. kesiya inoculated with P, portentosus
showed a positive reaction with the designed primer HAR2A, This mycorrhiza had a
distinct mantle and Hartig net.

The research findings are discussed in relation to the need for research on

edible forest fungi in Thailand.
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