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First record of Tricholoma fulvocastaneum from Thailand

Abstract Tricholoma fulvocastaneum is recorded from 
Thailand for the fi rst time. This edible ectomycorrhizal fun-
gus is associated with Castanopsis tribuloides (Fagaceae) in 
mixed evergreen forest in northern Thailand. Conventional 
and molecular methods were carried out to confi rm its 
identity.
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In northern Thailand, many species of wild edible mush-
rooms are collected by local people during the rainy season 
(June–September). Most are ectomycorrhizal fungi and in-
clude Amanita spp., Russula spp., Lactarius spp., Cantharel-
lus spp., Craterellus odoratus, Phaeogyroporus portentosus 
(Berk. & Broome) McNabb, Heimiella subretispora Corner, 
and Astraeus hygrometricus (Pers.) Morgan (Sanmee et al. 
2003). The forests of northern Thailand are diverse and 
contain many families of ectomycorrhizal trees such as the 
Pinaceae, Fagaceae, Betulaceae, and Dipterocarpaceae. 
Depending on altitude and host trees, the associated ecto-
mycorrhizal fungi have affi nity with both temperate and 
tropical fungal fl oras. However, the mountains are not high 
enough to support the vegetation characteristic of Mat-
sutake (= Songrong) [Tricholoma matsutake (S. Ito et Imai) 

Sing. or Jia Songrong (T. bakamatsutake Hongo] of western 
Yunnan.

The present article is the fi rst report of T. fulvocastane-
um Hongo, a fungus with a very distinctive appearance, that 
was found fruiting abundantly in upland forests during sur-
veys of ectomycorrhizal fungi in northern Thailand. The 
fungus was found in mixed evergreen forest under Cas-
tanopsis tribuloides A. DC., which normally supports a wide 
range of ectomycorrhizal fungi.

Basidiomata were collected in June 2002 from Khun 
Chang Kian, Doi Suthep-Pui National Park, Chiang Mai 
Province, Thailand, at about 1200–1300 m above sea level. 
It is a primary evergreen forest consisting of Castanopsis 
acuminatissima Rehder, C. echinocarpa A. DC., C. tribuloi-
des, Cleidion spicifl orum Merr., Ficus sp., Schima wallichii 
Choisy, Styrax benzoides Craib, and Syzygium cumini (L.) 
Skeels. The soil is loamy with high organic matter content. 
Whole sporocarps, including the base of the stipe, were 
collected with a sharp implement. Soil was removed gently 
with a brush, and the sporocarps were placed in brown pa-
per bags in a basket for transport to the laboratory.

Macroscopic morphological details of fresh specimens, 
such as size, shape, color, and texture, were recorded. Mi-
croscopic features were determined from rehydrated sec-
tions of basidioma mounted in 5% (w/v) KOH and stained 
with 1% (w/v) Congo Red.

A small piece of fresh gill was frozen in liquid nitrogen 
and ground in the extraction buffer of Raeder and Broda 
(1985) in a 1.5-ml Eppendorf tube with a glass rod. DNA 
was extracted, and the internal transcribed spacer (ITS) 
region was amplifi ed by polymerase chain reaction (PCR) 
methods using ITS1 and ITS4 primers as described by 
Taylor et al. (2005). PCR products were purifi ed using 
Ultrabind DNA purifi cation kit (MO BIO Laboratories, 
California, USA). Sequence reactions were carried out 
with the BigDye terminator cycle sequencing kit (PE 
Applied Biosystems, Foster City, CA, USA) using the 
primers ITS1 or ITS4. Sequence was performed on an ABI 
Prism 377 DNA sequencer (PE Applied Biosystems, Foster 
City, CA, USA) according to the manufacturer’s 
protocols.

R. Sanmee (*) · S. Lumyong
Department of Biology, Faculty of Science, Chiang Mai University, 
Chiang Mai, Thailand
Tel. +66-53-941947; Fax +66-53-892259
e-mail: scboi009@chiangmai.ac.th

B. Dell
School of Biological Sciences and Biotechnology, Murdoch 
University, Perth, Australia

P. Lumyong
Department of Plant Pathology, Faculty of Science, Chiang Mai 
University, Chiang Mai, Thailand

Received: November 28, 2005 / Accepted: December 4, 2006

Used Mac Distiller 5.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.2
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: No
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 600 600 ] dpi
     Paper Size: [ 595.276 785.197 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Medium
     Bits Per Pixel: As Original Bit
Grayscale Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Medium
     Bits Per Pixel: As Original Bit
Monochrome Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 600 dpi
     Downsampling For Images Above: 900 dpi
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Warn and Continue
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Convert All Colors to sRGB
     Intent: Default
Working Spaces:
     Grayscale ICC Profile: 
     RGB ICC Profile: sRGB IEC61966-2.1
     CMYK ICC Profile: U.S. Web Coated (SWOP) v2
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Apply
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: No
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: No
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: No

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

Adobe Acrobat Distiller 5.0.x Job Option File
<<
     /ColorSettingsFile ()
     /LockDistillerParams false
     /DetectBlends false
     /DoThumbnails true
     /AntiAliasMonoImages false
     /MonoImageDownsampleType /Bicubic
     /GrayImageDownsampleType /Bicubic
     /MaxSubsetPct 100
     /MonoImageFilter /CCITTFaxEncode
     /ColorImageDownsampleThreshold 1.5
     /GrayImageFilter /DCTEncode
     /ColorConversionStrategy /sRGB
     /CalGrayProfile ()
     /ColorImageResolution 150
     /UsePrologue false
     /MonoImageResolution 600
     /ColorImageDepth -1
     /sRGBProfile (sRGB IEC61966-2.1)
     /PreserveOverprintSettings true
     /CompatibilityLevel 1.2
     /UCRandBGInfo /Preserve
     /EmitDSCWarnings false
     /CreateJobTicket false
     /DownsampleMonoImages true
     /DownsampleColorImages true
     /MonoImageDict << /K -1 >>
     /ColorImageDownsampleType /Bicubic
     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /ParseDSCComments false
     /PreserveEPSInfo false
     /MonoImageDepth -1
     /AutoFilterGrayImages true
     /SubsetFonts false
     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>
     /ColorImageFilter /DCTEncode
     /AutoRotatePages /None
     /PreserveCopyPage true
     /EncodeMonoImages true
     /ASCII85EncodePages false
     /PreserveOPIComments false
     /NeverEmbed [ ]
     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>
     /AntiAliasGrayImages false
     /GrayImageDepth -1
     /CannotEmbedFontPolicy /Warning
     /EndPage -1
     /TransferFunctionInfo /Apply
     /CalRGBProfile (sRGB IEC61966-2.1)
     /EncodeColorImages true
     /EncodeGrayImages true
     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>
     /Optimize true
     /ParseDSCCommentsForDocInfo false
     /GrayImageDownsampleThreshold 1.5
     /MonoImageDownsampleThreshold 1.5
     /AutoPositionEPSFiles false
     /GrayImageResolution 150
     /AutoFilterColorImages true
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /OPM 1
     /DefaultRenderingIntent /Default
     /EmbedAllFonts true
     /StartPage 1
     /DownsampleGrayImages true
     /AntiAliasColorImages false
     /ConvertImagesToIndexed true
     /PreserveHalftoneInfo true
     /CompressPages true
     /Binding /Left
>> setdistillerparams
<<
     /PageSize [ 576.0 792.0 ]
     /HWResolution [ 600 600 ]
>> setpagedevice



132 

Tricholoma fulvocastaneum Hongo in J. Jpn. Bot. 35: 86, 
fi gs. 2/IV–V (1960) Figs. 1a–e

Basidiomata medium to large, thickset. Pileus 10–15 cm in 
diameter, at fi rst hemispherical then convex to broadly con-
vex, becoming plane with broad umbo at disk, chestnut 
brown, darker at disk, paler toward margin; appressed fi -
brillose, with dense scales especially near the center, scales 
often cracked and divided into peeling layers; margin in-
curved and with cinnamon-buff woolly veil remnants when 
young. Lamellae sinuate or adnexed, white to cream, 
crowded. Stipe 12–15 × 2–3 cm, rather abruptly attenuated 
at the base, white and smooth above the annulus, covered 
with concolorous appressed fi brous scales below the annu-
lus. Annulus submembranous, rarely cortinate, superior, 
subpersistent, whitish inside, subconcolorous outside. Tra-
ma white, thick, solid.

Lamella trama subparallel. Basidia 28–43 × 7–9 µm, cla-
vate, 4-spored; sterigmata 4.5–6.0 µm long. Basidiospores 
[30/1/1] (6.0–) 6.5–8.0 (−8.5) × 5.0–5.5 µm [Q = (1.15–) 1.33–
1.42 (−1.54), Q = 1.35 ± 0.11], ellipsoid, sometimes broadly 
ellipsoid, colorless, inamyloid, guttulate, hyaline, thin-
walled, smooth. Clamps absent.

Local name: hed ngu leaumm.
Specimens examined: Thailand. Chiang Mai Province, 

Doi Suthep-Pui National Park, Khun Chang-Kian, June 14, 
2002, R. Sanmee (CMU 25007).

Habitat and distribution: Gregarious in circular 
(fairy ring) pattern on the ground under Castanopsis 
tribuloides.

Notes: This species is very similar to Tricholoma 
matsutake, but differs distinctly in the fulvous-castaneous 
color, in the tapered base of the stem, and in lacking the 
strong particular smell (Hongo 1960). Masai (http://www5b.
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Fig. 1. Tricholoma fulvocasta-
neum (CMU 25007). a Basidi-
omata at different stages of 
development. b Gills and 
annulus. c Basidioma showing 
dense scales of appressed 
fi brillose tissue and rather 
steeply tapered stipe base. 
d Fairy ring (arrow) around 
Castanopsis tribuloides. 
e Basidiospores. Bars a 6 cm; 
b 3 cm; c 4 cm; e 10 µm
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biglobe.ne.jp/~tmasai/nisema.html, as of Feb. 20, 2004) 
states that “This species resembles T. matsutake but grows 
with broad leaf trees such as Quercus serrata Roxb.”

ITS sequences of basidiome (GenBank accession no. 
DQ067895, 830 bp) collected in Thailand share 99% homol-
ogy with those of T. fulvocastaneum available on GenBank; 
AB036901 (direct submission by H. Murata) and AF204808 
(Kikuchi et al. 2000), and it is distant from other Asian 
Tricholoma spp., including T. matsutake and T. bakamat-
sutake, as shown by Matsushita et al. (2005).

Tricholoma fulvocastaneum, or “hed ngu leaumm,” is a 
new record for Thailand. The description of the Chiang Mai 
collection closely matches the original description (Hongo 
1960) of T. fulvocastaneum and is distinct from T. matsutake 
(true matsutake), T. bakamatsutake (false matsutake), 
and T. zangii Cao, Yao et Pegler, which occur in Yunnan 
(Cao et al. 2003; Matsushita et al. 2005). Although edible, 
T. fulvocastaneum is not popular in the Matsutake market 
in Japan. According to Yun et al. (1997), the most impor-
tant edible species for the Matsutake market are T. mat-
sutake from Japan, China, and Korea, T. magnivelare (Peck) 
Redhead (white matsutake) found in Canada and the Unit-
ed States, and T. caligatum (Viv.) Ricken, which occurs 
mainly in Europe, North Africa, and the United States. In 
contrast to these species, the basidiomata of “hed ngu 
leaumm” lack strong aroma and taste. “Hed ngu leaumm” 
is not yet popular in Thailand because few people know this 
mushroom. The main groups who know this mushroom are 
the local people who live on or near the mountains in north-
ern Thailand, although inquiries suggest that some local 
people have never tried this species. One reason given was 
that the fairy ring of this mushroom in the forest looks like 

a giant snake crawling around the trees. However, it could 
be one of the interesting edible mushrooms in the future 
for Thailand.
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