APPENDIX A

1.Subgenus Lepidella Section Amidella (E. J. Gilbert) Konrad & Maubl.

Figure A 1 Amanita avellaneosquamosa (S. Imai) S. Imai
Study site: Mae Orn, 16 July 2003

Basidiocarps medium-sized. Pileus 4.0-8.0 cm in diameter, convex to plane,
slightly appressed at centre, margin striate(0.2-0.3R), non-
appendiculate,whitish,volval remnants farinose or as floccose, small patches, cream to
yellowish brown. Lamellae free, white to whitish, subcrowded; lamellulae truncate.
Stipe 4.0-7.0 x 0.7-2.0 cm, slightly tapering upward, white to cream, farinose to
floccose, white; trama white to whitish. Annulus fugacious. Volva 1.6-3.0 x 1.5-3.0
cm, yellowhish brown, saccate, membranous. Smell strong, unpleasant Spore print
white.

Basidiospores (5.8-) 7.0-10.5 (-12.0) x (4.0-) 5.0-6.5 (-7.0) um , ellipsoid to
elongate, rarely cylindrical, amyloid, colorless, hyaline, thin—walled, smooth; apiculus
small. Found solitary on ground in Fagaceae and Pinaceae forests. See further for

general description in Tulloss and Yang (2004).
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2 Subgenus Lepidella Section Lepidella

Figure A 2 Amanita castanopsis Hongo
Study site: Mae Rim, 7 June 2003

Basidiocarps medium to large. Pileus 5.0-12.0 cm in diameter, covex to
applanate white, and covered with white to dirty white conical to conical to sub-
pyramidal volva remnants 0.2-0.5 cm high and 0.2-0.8 cm wide at base,; margin non-
striate, appendiculate. Lamellae free to subfree, crowded, white to cream; lamellulae
attenuate. Stipe 7.5-13.0 x 1.2-2.8 cm, clavate-bulbous, 2.5-4.5 cm wide, dirty
white, apex often brownish, with conic warts on upper bulbous base. Annulus fragile,
with upper surface white. Trama white, unchanging.

Basidiospores (8.0-)9.0-11.0(-12.5) x (5.0-) 6.0 — 7.0 (-7.5) um, ellipsoid to
elongate, amyloid, colorless, hyaline, thin-walled, smooth. Found gregarious on

ground in forest of Fagaceae. See further for general description in Tulloss (2004).
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Figure A 3 Amanita cokeri
Study site: San Kamphaeng, 6 September 2004

Basidiocarps medium to large. Pileus 8.0-15.0 cm in diameter, at first
hemispherical, later covex to plano convex; margin non-striate, appendiculate, shite to
ivory, shiny, viscid when wet; volval remnants as conic warts 1.5-4.0 cm high, 1.5-3.5
cm wide, whitish to dull yellowish to brownish, diminishing in size (with color paler)
towards marfgin. Lamellae free, crowded, white with a slight yellowish or pinkish
tinge, up to 0.9 cm wide; lamellulae subtruncate to attenuate. Stipe 8.0-18.0 x 1.2-2.2
cm, clavate-bulbous, 2.0-5.0 cm wide, dirty white, apex often brownish, floccose to
squamulose, with conic warts on upper bulbous base. Annulus fragile, with upper
surface white and radially striate, with lower surface white to dirty white, verrucose.
Trama white, unchanging, solid.

Basidiospores (9.0-)10.5-13.0 x (5.0-)6.5-7.0 um, ellipsoid to elongate,
amyloid, colorless, hyaline, thin-walled, smooth. Found gregarious on ground in

forest of Fagaceae. See further for general description in Tulloss (2004).
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Figture A 4 Amanita hongoi Bas
Study site: Doi Saket, 3 July 2004

Basidiocarps medium to large. Pileus 4.5-9.0 cm in diameter, covex to plano
convex; margin non-striate, appendiculate, white to brownish to dull yellowish over
center, paler toward margin(whitish to pale brown), dry; volval remnants as conic
warts 0.1- 0.3 cm high, 0.1-0.3 cm wide, whitish to dull yellowish to brownish,
diminishing in size (with color paler) towards margin. Lamellae free, crowded, white
to cream; lamellulae attenuate. Stipe 7.0-6.0 x 1.0-2.0 cm, clavate-bulbous, 2.7-4.8
cm wide, dirty white, apex often brownish, floccose to squamulose, with conic warts
on upper bulbous base.

Basidiospores 7.5-9.5 x (6.5-) 7.0-7.5 (-9.0) um, subglobose to broadly
ellipsoid, sometimes globose, amyloid, colorless, hyaline, thin-walled, smooth.
Found gregarious on ground in forest of Fagaceae. See further for general description

in Tulloss (2004).
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Figure A 5 Amanita gymnopus
Study site: Mae Orn, 30 July 2005

Basidiocarps medium to large. Pileus 5.0-11.0 cm in diameter, covex to plano
convex, and often subumbonate; margin non-striate, appendiculate, brownish to dull
yellowish over centre, paler toward margin(whitish to pale brown), dry; volval
remnants as thin, submembranous, scattered patches(white to brownish
ochraceous).Lamellae free, rather crowded, 0.5-1.0 cm broad, thick, pale ochraceous
cream to deep ochraceous; lamellulae rounded-attenuate. Stipe 6.0-14.0 x 0.7-1.2 cm,
clavate-bulbous, 1.6-2.5 cm wide, often decorated with rhizoids, dirty white, apex
often brownish, floccose to squamulose, with conic warts on upper bulbous base.
Trama white, unchanging, solid.

Basidiospores 5.0-7.0 x (5.0-)6.5 pum, subglobose to broadly ellipsoid,
sometimes globose, amyloid, colorless, hyaline, thin-walled, smooth. Found
gregarious on ground in forest of Fagaceae. See further for general description in

Tulloss (2004).
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Figure A 6 Amanita sp.
Study site: Mae Wang, 11 September 2003

Basidiocarps medium-sized. Pileus 6.0-9.5 cm in diameter, convex to plane,
greyish browin; margin non-striate, non-appendiculate; volva lacking. Lamellae free,
crowded, 7-9 lamellae/cm, white; lamellulae attenuate. Stipe 7-12.5 x 0.5-1.5 cm
slightly tapering upward, paler grey, covered with greyish black, fibrillose,
subbulbous at base, 1.5-3.0 cm wide; upper part of bulb covered with blackish grey,
floccose patches, ringed; trama white to whitish. Annulus lacking. Spore print white.

Basidiospores (6.5-) 7.0-9.0 (-10.0) x (5.0-) 5.5-7.0 (-8.5) um, broadly
ellipsoid, amyloid, colorless, hyaline, thin-walled, smooth. Found solitary or

gregarious on ground in forests with Fagaceae and Dipterocarpaceae.
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Figure A 7 Amanita thiersii Bas
Study site: Mae Wang, 28 July 2003

Basidiocarps medium-sized. Pileus 3.0-10.0 cm in diameter, convex to
conico-convex to plano-convex, mostly with a low, broad umbo, white, dry,
sometimes slightly viscid with age; margin non-sulcate, appendiculate; at first the
pileus flesh up to 1.0 cm thick, covered by soft, subpulverulent,lanose-floccose,
squamulose, white volva; later becoming more or less glabrous with scattered,
floccose-fibrillose to felted, patch-or scale-like, at center sometimes wart-like
remnants of volva. Lamellae free, crowded to subdistant, white to yellowish cream;
lamellulae attenuate to subtruncate to rounded-truncate, of many lengths, unevenly
distributed, and rather common to plentiful. Stipe 7.5-12.5 x 1.0-1.5 cm slightly
tappering upward, paler brown, covered with yellowish brown, fibrillose, subbulbous
at base, 1.5-2.0 cm wide.

Basidiospores (7.2-)7.8-9.8 (-10.0)x(7.0-) 7.5-9.0 (-10.0) um, globose to
subglobose, amyloid, colorless, hyaline, thin-walled, smooth.Found solitary or
gregarious on ground in forests with Fagaceae, Dipterocarpaceae and Pinus. See

further for general description in Horn et al.(1993)
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Figture A 8 Amanita virgineoides Bas
Study site: Mae Orn, 1 July 2003

Basidiocarps medium to large. Pileus 7.0-15.5 cm in diameter, convex to
plane, margin non-striate, appendiculate, white, densely covered with white conic to
subconic warts, 0.1-0.3 cm high, easy falling when touched. Lamellae free, white
crowded, 8-10 lamellae/cm, rather broad, approx. 0.9 cm wide; lamellulae attenuate.
Stipe 10.0-20.0 x 1.5-2.0 cm, equal with bulbous base, 4.0-5.0 cm wide, white,
covered with white squamules. Trama white, solid. Annulus white, membranous,
descending, fragile, soon falling to pieces. Spore print white.

Basidiospores (7.0-) 8.0-10.0 (-12.0) x (5.0-) 6.0-7.0(-9.0) pum, broadly
ellipsoid to ellipsoid, amyloid, colorless, hyaline, thin-walled, smooth. Found solitary

or gregarious. Terrestrial in Fagaceae forest. See further for general description in

Bas(1969).
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Figure A 9 Amanita virginea
Study site: Mae Orn, 12 June 2003

Basidiocarps medium to large. Pileus 10.0-16.0 cm in diameter, covex, then
plane or slightly concave, dry, white, smooth, glabrous, margin non-striate,
appendiculate; covered with a thin, soft, mealy, white layer, and set with hard,
conical, white, separable warts. volval remnants as conic warts. Lamellae free,
crowded, broad, and white to cream; lamellulae attenuate. Stipe 6.0-10.6 x 2.0-5.0 cm,
clavate-bulbous, 2.4-4.8 cm wide, white, mealy, with small, transverse scales up to
the apex.

Basidiospores 7.0-9.0 x (6.0-) 6.5 — 7.0 (-8.0) um, broadly ellipsoid, amyloid.
Found gregarious on ground in forest of Fagaceae. See further for general description
in Bas(1969).



86

3. Subgenus Lepidella Section Phalloideae (Fr.) Quel.

Figture A 10 Amanita arocheae Tulloss
Study site: Mae Orn, 16 July 2003

Basidiocarps medium-sized. Pileus 6.0-10.0 cm in diameter, convex to plane,
margin non-striate, slightly appendiculate, dark brown to blackish, innate fibrillose,
broadly small umbo, glabrous. Lamellae free, white, subcrowded; lamellulae
attenuate. Stipe 7.0-13.0 x 0.5-1.8 cm, equal, slightly tapering upward, apex slightly
expanded, dirty white with grey, solid; trama white. Annulus lacking. Volva limbate,
3.0-4.5 x 2.5-3.5 cm, white, membranous.

Basidiospores  6.0-8.0 (-10.0) x (6.5-)7.0-8.0 (-9.5) um , globose to
subglobose, amyloid, colorless, hyaline, thin-walled, smooth. Found solitary on

ground in Fagaceae forest. See further for general description in Tulloss and Yang
(2004).
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Figure A 11 Amanita phalloides # 1
Study site: San Kamphaeng, 1 July 2004

Basidiocarps medium to large. Pileus 5.5-14.5 cm in diameter, convex to
plane, white, margin non-striate, appendiculate, no warts, yellowish-green to
greenish-brown, paler toward margin, with flattened radiaing hairs, Lamellae free or
attached to stalk by a line, white, 9 gills / cm; Stipe 7.5-15.0 x 0.8-2.0 cm., enlarging
downward to basal bulb; annulus, superior, pendant, membranous, persistant, white.
Volva, high, membranous persistent, saclike, white, white spore print.

Basidiospores 8.0-11.0 x 7.0-9.0 um, with distanct apiculas subglobose, thin
wall, amyloid. Found solitary or gregarious on ground in forests of Dipterocarpaceae

or Fagaceae. See further for general description in Bresinsky and Besl, 1990.
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Figure A 12 Amanita phalloides # 2
Study site: San Kamphaeng, 6 July 2004

Basidiocarps medium to large. Pileus 6.0-13.0 cm in diameter, convex to
plane, white to cream, margin non-striate, appendiculate, no wart, greyish to brown.
Lamellae free, white, crowded; lamellulae truncate. Stipe 8.0-14.0 x 1.0-1.5 cm,
white, slightly tapering upward, trama white. Annulus white, membranous, apical to
subapical. Volva 4.0-6.0 x 2.5-5 cm, white, membranous, saccate. Spore print white to
cream.

Basidiospores 9.0-11.0 (-13.0) x (7.0-) 8.0 —-10.5 (-11.0) um, globose,
subglobose to broadly ellipsoid, amyloid, colorless, hyaline, thin-walled, smooth.
Found solitary or gregarious on ground in forests of Dipterocarpaceae or Fagaceae.

See further for general description in Bresinsky and Besl, 1990.
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Figure A 13 Amanita phalloides # 3
Study site: San Kamphaeng, 30 July 2005

Basidiocarps medium to large. Pileus 4.5-14.0 cm in diameter, convex to
plane, white to grey, margin non-striate, appendiculate, no warts, yellowish-green to
greenish-brown, paler toward margin, with flattened radiaing hairs, Lamellae free or
attached to stalk by a line, white, 9 gills / cm; Stipe 7.0-15.0 x 0.8-2.5 cm., enlarging
downward to basal bulb; annulus, superior, pendant, membranous, persistant, white.
Volva, high, membranous persistent, saclike, white, white spore print.

Basidiospores 8.0-10.0 x 7.0-9.5 um, with distanct apiculas subglobose, thin
walled, amyloid. Found solitary or gregarious on ground in forests of
Dipterocarpaceae or Fagaceae. See further for general description in Bresinsky and
Besl, 1990.
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Figure A 14 Amanita phalloides # 4
Study site: Mae Orn, 6 July 2004

Basidiocarps medium to large. Pileus 5.5-13.5 cm in diameter, convex to
plane, white, margin non-striate, appendiculate, no warts, whitish to cream, paler
toward margin. Lamellae free or attached to stalk by a line, white, 9 gills / cm. Stipe
8.0-14.0 x 0.8-2.5 cm., enlarging downward to basal bulb; annulus, superior, pendant,
membranous, persistant, white. Volva, high, membranous persistent, saclike, white,
white spore print.

Basidiospores 8.0-11.5 x 7.5-10.0 um, with distanct apiculas subglobose, thin
walled, amyloid. Found solitary or gregarious on ground in forests of

Dipterocarpaceae or Fagaceae. See further for general description in Bresinsky and

Besl, 1990.
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Figure A 15 Amanita phalloides # 5
Study site: Mae Wang, 1 July 2004

Basidiocarps medium to large. Pileus 5.0-14.5 cm in diameter, convex to
plane, whitish to grey, margin non-striate, appendiculate, no warts, whitish-cream to
greyish, paler toward margin. Lamellae free or attached to stalk by a line, white, 9
gills / em. Stipe 7.0-15.0 x 0.8-3.0 cm., enlarging downward to basal bulb; annulus,
superior, pendant, membranous, persistant, white. Volva, high, membranous
persistent, saclike, white, white spore print.

Basidiospores 7.0-11.0 x 7.0-9.5 um, with distanct apiculas subglobose, thin
walled, amyloid. Found solitary or gregarious on ground in forests of
Dipterocarpaceae or Fagaceae. See further for general description in Bresinsky and

Besl, 1990.
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Figure A 16 Amanita pseudoporphyria Hongo
Study site: Doi Saket, 11 June 2003

Basidiocarps medium-sized to large. Pileius 6.0 — 14.0 cm wide, convex to
applanate, redish to brown, innately fibrillose, covered with dirty white to greyish,
conical to verrucose warts, 1.0 - 4.0 mm high and wide; margin = non-striate,
appendiculate, white. Lamella free to subfree, white; lamellulae attenuate. Stipe is
10.0-16.0 x 1.0-2.5 cm, cylindric or attenuate upwards, with its surface white to dirty
white, covered with white fibrillose squamules; Stipe's basal bulb 1.0 — 3.5 cm wide,
conical volval remnants in a few concentric incomplete rings. Annulus apical to
subapical, membranous, and white.

Basidiospores (7.0-)7.5-9.5(-11.0)x(5.5-)6.0-7.0 (-8.0) um, broadly ellipsoid
to ellipsoid, amyloid. Found gregarious on ground in Dipterocarpaceae and

Fagaceae. See further for general description in Tulloss and Yang (2004).
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Figure A 17 Amanita verna # 1
Study site: Mae Orn, 30 July 2005

Basidiocarps medium to large. Pileus 5.5-12.5 cm in diameter, convex to
plane, white, margin non-striate, appendiculate, glabrous, dry. Lamellae free, white,
crowded; lamellulae truncate. Stipe 7.5-15.0 x 0.8-2.0 cm, white, slightly tapering
upward, apex slightly expanded, trama white. Annulus white, membranous, apical to
subapical. Volva 4.0-6.0 x 2.5-5.0 cm, white, membranous, saccate. Spore print white
to cream.

Basidiospores 8.0-11.0 x 7.0- 9.0 um, globose, subglobose to broadly
ellipsoid, rarely ellipsoid, amyloid, colorless, hyaline, thin-walled, smooth. Found
solitary or gregarious on ground in forests of Dipterocarpaceae or Fagaceae.

See further for general description in Bresinsky and Besl, 1990.
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Figure A 18 Amantia verna # 2
Study site: Mae Orn, 16 July 2003

Basidiocarps medium to large. Pileus 6.0-13.0 cm in diameter, convex to
plane, white to lihgt brown, margin non-striate, appendiculate. Lamellae free, white,
crowded; lamellulae truncate. Stipe 8.0-14.0 x 1.0-2.5 cm, white, slightly tapering
upward, apex slightly expanded; trama white. Annulus white, membranous, apical to
subapical. Volva 4.0-6.0 x 2.5-5.0 cm, white, membranous, saccate. Spore print
white.

Basidiospores 9.0-11.0 (-13.0) x (7.0-) 8.0 —-10.5 (-11.0) pum, globose,
subglobose to broadly ellipsoid, amyloid, hyaline, thin-walled, smooth, with large
prominent apiculus. Found solitary or gregarious on ground in forests of
Dipterocarpaceae or Fagaceae. See further for general description in Bresinsky and

Besl, 1990.
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Figure A 19 Amanita verna # 3
Study site: Mae Orn, 16 July 2003

Basidiocarps medium to large. Pileus 6.0-13.5 cm in diameter, convex to
plane, white to grey, margin non-striate, appendiculate. Lamellae free, white,
crowded; lamellulae truncate. Stipe 8.0-14.5 x 1.5-2.5 cm, white, slightly tapering
upward, apex slightly expanded, trama white. Annulus white, membranous, apical to
subapical. Volva 4.0-6.0 x 2.5-4.5 cm, white, membranous, saccate. Spore print
white.

Basidiospores 8.6-11.0 (-12.5) x (7.0-) 8.0 —10.5 (-11.0) um, globose,
subglobose to broadly ellipsoid, amyloid, colorless, thin-walled, smooth, with large
prominent apiculus. Found solitary or gregarious on ground in forests of
Dipterocarpaceae or Fagaceae. See further for general description in Bresinsky and

Besl, 1990.
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Figure A 20 Amanita virosa # 1
Study site: Mae Orn, 16 July 2003

Basidiocarps medium to large. Pileus 6.0-15.0 cm in diameter, convex to
plane, white, margin non-striate, appendiculate, glabrous, dry. Lamellae free, white,
crowded; lamellulae truncate. Stipe 7.5-15.0 x 0.8-2.5 cm, white, slightly tapering
upward, apex slightly expanded bulb present; trama white. Annulus white,
membranous, apical to subapical. Volva 4-6 x 2.5-4.5 cm, white, membranous,
saccate. Spore print white to cream.

Basidiospores 7.5-9.0 x 9.0 -11.0 um, globose, subglobose, amyloid,
hyaline, thin-walled, smooth, with large prominent apiculus. Found solitary or
gregarious on ground in forests of Dipterocarpaceae or Fagaceae. See further for

general description in Bresinsky and Besl, 1990.
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Figure A 21 Amanita virosa # 2
Study site: Mae Wang, 1 July 2004

Basidiocarps medium to large. Pileus 6.0-13.5 cm in diameter, convex to
plane, white, margin non-striate, appendiculate. Lamellae free, white, crowded;
lamellulae truncate. Stipe 8.0 -14.5 x 1.6 - 3.0 cm, white, slightly tapering upward,
apex slightly expanded, stuffed with white cottony material; trama white. Annulus
white, membranous, apical to subapical. Volva 4.0-6.0 x 2.5-4.5 cm, white,
membranous, saccate. Spore print white.

Basidiospores 8.5-1.0(-12.5)x(7.0-)8.0-10.5 (-11.5) pum, globose, amyloid,
colorless, hyaline, thin-walled, smooth, with large prominent apiculus. Found solitary
or gregarious on ground in forests of Dipterocarpaceae or Fagaceae. See further for

general description in Bresinsky and Besl, 1990.
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Figure A 22 Amanita subjunquillea
Study site: Mae Orn, 31 July 2005

Basidiocarps medium-sized. Pileus 4.0 x 6.0 cm in diameter, convex to plane,
concave, margin non-striate, non-appendiculate, yellowish to orange over centre,
paler toward margin, curry-yellow, glabrous, viscid when wet. Lamellae free, creamy
to yellow, crowded (approx. 7 lamellae/cm); lamellulae truncate. Stipe 6.0-12.5 x
0.6-2.5 cm, equal, slightly tapering upwards, apex slightly expanded, yellow to pale
yellow, fibrillose zones below annulus, pale orange, stuffed with white, yellowish
cottony material to hollow ; trama white. Annulus yellow to pale orange, thin,
membranous, apical, descending, easily collapsed. Volva 2.0-4.0 x 1.5-2.5 cm,
white, saccate, membranous. Spore print white.

Basidiospores (6.5-) 6.8-8.8 (-9.6) x (5.5-) 6.0-7.9 (-9.2) um, globose to
subglobose to broadly ellipsoid, amyloid. Found gregarious on ground in
Dipterocarpaceae and Fagaceae forests. See further for general description in Tulloss

and Yang (2004).
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4. Subgenus Lepidella Section Validae (Fr.)Quel.

Figure A 23 Amanita brunnescens G.F. Atk
Study site: Mae Wang, 1 July 2004

Basidocarps medium to large. Pileus 6.0-13.0 cm in diameter, at first bell-
shaped, then convex, and finally planar with and umbo, reddish fawn or redish-brown,
margin non-striate, appendiculate, glabrous, dry. Lamellae, white, free, subcrowded,
10 lamellae/cm, and with slightly fimbriate edges; lamellulae attenuate. Stipe 6.0-12.0
x 2.0-3.0 cm, white, cylindric or narrowing upward, apex slightly expanded, stuffed
with white cottony material to hollow, bulb absent; trama white. Annulus white,
membranous, apical. Volva 4.0-6.0 x 2.5-5.0 cm, white, membranous, saccate. Spore
print white.

Basidiospores (7.0-)8.0-9.0(-10.0) x (6.0-) 7.0-8.5 (-9.0) um, globose,
subglobose to broadly ellipsoid, amyloid. Found subgregarius on ground in forest of

Fagaceae. See further for general description in Tulloss and Yang (2004).
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Figture A 24 Amanita fritillaria (Berk.) Sacc
Study site: San Kamphaeng, 19 May 2004

Basidiocarps small to medium-sized. Pileus 4.0-10.0 cm in diameter, convex
to applanate, greyish brown; margin striate(0.1-0.2 R), non-appendiculate; volval
remnants as floccose patches, dark brown to fuscous, diminishing toward margin.
Lamellae free, crowded, approx. 10-12 lamellae/cm, white; lamellulae attenuate.
Stipe 5.0-10.0 x 0.5-1.5 cm slightly tapering upward, paler brown, covered with
greyish brown, fibrillose, subbulbous at base, 1.2-2.0 cm wide; upper part of bulb
covered with blackish brown, floccose patches, ringed; trama white to whitish.
Annulus greyish brown, membranous, apical. Spore print white.

Basidospores 7.0-9.0 (-12.0) x (5.0-) 6.0-7.0 (-8.0) um, broadly ellipsoid,
sometimes subglobose, amyloid, colorless, hyaline, thin-walled, smooth. Found
solitary or gregarious on ground in forests with Fagaceae and Dipterocarpaceae. See

further for general description in Sanmee(2004), Tulloss and Yang (2004).
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Figure A 25 Amanita spissacea Imai
Study site: Mae Rim, 1 August 2004

Basidiocarps medium-sized. Pileus 4.0-8.0 cm in diameter, convex to plane,
brown, striate margin (0.2-0.4 R), non-appendiculate, glabrous, viscid. Lamellae free,
white, crowded; lamellulae truncate. Stipe 8.0-10.5 x 1.2-1.8 cm, slightly tapering
upward, with apex slightly expanded, brownish, fibrillose to floccose, hollow; trama
white. Annulus lacking. Volva absent.

Basidiospores (8.0-) 9.0-10.5 (-12.5) x (6.0-) 7.0-9.0 (-10.0) um, broadly
ellipsoid to ellipsoid, rarely subglobose or elongate, amyloid, colorless hyaline, thin-
walled, smooth. Found solitary or gregarious on ground in forests with Fagaceae and

Dipterocarpaceae. See further for general description in Tulloss and Yang (2004).
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Figture A 26 Amanita xanthella Coner and Bas
Study site: Mae Orn, 16 July 2003

Basidiocarps small-sized. Pileus 2.0-4.0 cm in diameter, plane with depressed
centre, cinnamon-buff, paler toward margin, with margin striate (0.2 R), non-
appendiculate, with volval remnants as yellowish pyramidal warts, 0.1 cm wide, 0.1
cm high. Lamellae free, subcrowded, white to whitish, thin; lamellulae truncate. Stipe
4.5-6.0 x 0.5-0.6 cm, cream, tapering upward, with apex slightly expanded, hollow,
with 1.3 cm solid subbulous base, with yellow warts on upper bulbous base; trama
white to whitish. Annulus lacking.

Basidiospores (6.0-) 8.0-9.0 x 7.0-8.0 (-9.0) um , globose to subglobose,
rarely broadly ellipsoid, amyloid, colorless, hyaline, thin-walled, smooth. Found

solitary on ground in Fagaceae forest. See further for general description in Sanmee

(2004), Tulloss and Yang (2004).
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5. Subgenus Amanita Section Amanita

Figure A 27 Amanita cecilliae
Study site: Mae Wang, 8 July 2003

Basidiocarps medium-sized. Pileus 4.0-8.0 cm in diameter, convex to plane,
greyish browin; margin striate(0.1-0.2 R), non-appendiculate; volval remnants as
floccose patches, dark brown to fuscous, diminishing toward margin. Lamellae free,
crowded, 8-10 lamellae/cm, white; lamellulae attenuate. Stipe 6.0-10.5 x 0.5-1.5 cm
slightly tapering upward, brown, covered with greyish brown, fibrillose, subbulbous
at base, 1.5-2.0 cm wide; upper part of bulb covered with blackish brown, floccose
patches, ringed; trama white to whitish. Annulus greyish brown, membranous, apical.
Spore print white.

Basidospores (6.5-) 7.0-9.0 (-10.0) x (5.0-) 5.5-7.0 (-8.5) wum, broadly
ellipsoid, sometimes subglobose or ellipsoid, inamyloid, colorless, hyaline, thin-
walled, smooth.Found solitary or gregarious on ground in forests with Fagaceae,
Dipterocarpaceae and Pinus. See further for general description in Imazeki and

Hongo (1998).
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Figure A 28 Amanita concentrica
Study site: Mae Wang, 8 July 2003

Basidiocarps medium to large-sized. Pileus up to 8.0 cm in diameter, convex,
white to cream with its center; margin striate, non-appendiculate, pyramidal volval
warts on the pileus white. Lamellae white to yellowish white with a minutely
fibrillose edge.Stipe 8.0-10.0 x 0.7-1.2 cm, slender, narrowing upward, white,
covered with creamy white flocculence. Annulus white.

Basidiospores (7.0-) 7.2-0.8 (-15.5) x (5.8-) 6.5-9.5 (-11.0) um, subglobose to
broadly ellipsoid and inamyloid. Found solitary or gregarious on ground in forests

with Fagaceae and Dipterocarpaceae.See further for general description in Tulloss
and Yang (2004).
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Figure A 29 Amanita farinosa Schwein
Study site: Mae Wang, 19 July 2003

Basidiocarps small to medium-sized. Pileus 4.0-6.0 cm in diameter, convex to
plane, brownish gray with the disc sometimes darker and browner than the rest, cover

with brownish gray powder; margin striate, non-appendiculate. = Volva absent.

Lamellae narrowly adnate, close to subcrowded, white to off-white, 4.0-7.0 mm broad

and, occasionally exhibit forking; lamellulae truncate to rounded truncate. Stipe is

4.5-6.0 x 0.5 - 0.8 cm., small bulb (1.5-1.8 x 0.8 —0.9 cm).
Basidiospores (6.0-)6.5-8.8(-10.5)x(5.0-)5.5-7.0 (-9.0) pm, subglobose to

ellipsoid, inamyloid. Found solitary or gregarious on ground in forests with Fagaceae,

Dipterocarpaceae and Pinus. See further for general description in Tulloss and Yang

(2004).
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Figture A 30 Amanita obsita Corner & Bas
Study site: San Kamphaeng , 27 July 2005

Basidocarps very small to small. Pileus 2.5-4.0 cm in diameter, convex to
plane, concave, greyish brown, darker at disc, paler toward a striate margin (0.4-0.5
R), non appendiculate, slightly appressed at centre, volval remnants as farinose.
Lamellae white, free, subcrowded, 0.3-0.4 cm wide; lamellulae truncate. Stipe 2.5-4.5
x 0.2-0.3 cm, brownish, equal, apex slightly expanded, subbulbous at base, 0.4-0.5 cm
wide, upper part covered with greyish brown, farinose, ringed; trama white. Annulus
lacking.

Basidiospores (5.0-) 6.5-7.0 x 5.5 —6.5 (-7.0) um, globose to subglobose,
inamyloid, colorless, hyaline, thin-walled, smooth.Found solitary on ground in forest

dominated by Shorea. See further for general description in Tulloss and Yang (2004).
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Figure A 31 Amanita siamensis
Study site: Mae Orn, 16 July 2003

Basidiocarps small to medium-size. Pileus 4.5-7.5 cm in diameter, convex to
plano-convex, with low broad umbo at disc, greenish yellow to olivaceous buff, with
a greyish brown disc; volval remnants farinose or as floccose patches, cinnamon buff;
margin striate (0.2-0.4R), slightly reflexed, non appendiculate. Lamellae free, white,
crowded, farinose at edge; lamellulae truncate to subtruncate. Stipe 6.0-10.0 x 0.8-1.2
cm, subcylindrical or slightly tapering upward, with apex slightly expanded, greenish
yellow to olivaceous, densely covered with cinnamon buff, farinose, squamules;
trama white; bulb at stipe base subglobose, 0.8-1.8 cm in diameter. Annulus
membranous, easily broken during expansion of pileus. spore print white.

Basidiospores (9.0-) 9.5-11.0 (-12.5) x (4.0-) 5.0-7.0 (-8.0) um, elongate,
inamyloid, colorless, hyaline, thin-walled, smooth; apiculus small. Found gregarious
on ground in a forest dominated by fagaceous trees. Presently only known from the

type locality. See further for general description in Sanmee (2004).
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Figture A 32 Amanita sychnopyramis Corner and Bas
Study site: Mae Orn, 16 July 2003

Basidiocarps small-sized. Pileus 2.0-5.0 cm in diameter, convex to plane,
yellow, subpyramidal warts, 0.1-0.2 cm wide, up to 1.5 mm high, dirty white to cram,
scattered; margin tuberculate striate (0.1-0.2 R),  non-appendiculate; trama white.
Lamellae free, white; lamellulae truncate. Stipe ~ 4.0-7.0 x 0.4-1.0 cm, white, equal,
with apex slightly expanded, bulb at stipe base subglobose, 0.8-2.5 cm wide, upper
part covered with whitish floccose, ringed. Annulus white, submembranous.

Basidiospores (6.0-)7.0 x (8.0-)-8.5 um , globose to subglobose , inamyloid,
colorless, hyaline, thin-walled, smooth. Found Solitary on ground in a forest with
Castanopsis, Quercus, and species of Dipterocarpaceae. See further for general

description in Tulloss and Yang (2004).
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6. Subgenus Amanita Section Vaginatae

Figture A 33 Amanita angustilamellata (Hohn) Boedijn
Study site: Doi Saket, 23 July 2004

Basidiocarps medium-sized. Pileus 3.5-9.5 cm in diameter, convex, umbonate
convex to plane, broady small umbo, margin long striate (0.4-0.5R), non-
appendiculate, greyish brown, darker at disc, paler toward margin, glabrous.
Lamellae free, white to whitish, subcrowded, thick; lamellulae truncate. Stipe
10.0-14.0 x 1.5-2.0 cm, slightly tapering upward, apex slightly expanded, white to
brownish, innate fibrillose, grey to greyish; trama white, hollow. Annulus lacking.
Volva 2.5-4.0 x 1.0-2.0 cm, white, with very pale greyish tinge, saccate, membranous.

Basidiospores (9.0-)9.5-11.0(-12.0)x(8.0-)9.0-11.0(-11.5) um , globose to
subglobose, inamyloid, colorless, hyaline, thin—walled, smooth. Found solitary or

gregarious on ground in forests of Dipterocarpaceae or Fagaceae.
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Figture A 34 Amanita battarae
Study site: Doi Saket, 6 June 2004

Basidiocarps medium to large—sized . Pileus 2.0-6.0 (-12.0) cm in diameter,
umbonate at maturity, margin striate(0.2-0.4R), non-appendiculate; dark yellowish-
brown, paler at the margin, and dark brown in the center. Lamella free to very
narrowly adnate, close to subdistant, white to whitish to buff in mass, and 0.4-0.8 cm
broad, truncate. Stipe 7.0-15.0(-18.0)x0.4-1.40 (-2.0.) mm, predominantly white, and
exannulate, with a membranous sack-like volva at the base. Both the internal and
external surfaces of the up to 0.4 cm high volval sack commonly take on orange-
brown or rusty stains.

Basidiospores  (7.5-)8.5-11.5(-14.0)x(6.0-)8.0-11.0(-14.0) um, globose to
subglobose (occasionally broadly ellipsoid) and inamyloid. Found solitary or
gregarious on ground in forests with Fagaceae, Dipterocarpaceae and Pinus. See

further for general description in Lincoff(1994).
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Figure A 35 Amanita caesarea
Study site: Mae Orn, 16 July 2003

Basidiocarps medium-sized. Pileus 3.0-6.0 cm, convex to plane, concave,
margin striate, non-appendiculate, orange-red over centre, paler toward margin, curry-
yellow, glabrous, viscid when wet. Lamellae free, creamy to yellow, crowded
(approx. 7 lamellae/cm); lamellulae truncate.

Stipe 6.0-12.0 x 0.6-1.8 cm, equal, slightly tapering upwards, apex slightly expanded,
yellow to pale yellow, fibrillose zones below annulus, pale orange, stuffed with white,
yellowish cottony material to hollow, bulb absent; trama white, creammy, yellowish.
Annulus yellow to pale orange, thin, membranous, apical, descending, easily
collapsed. Volva 2.0-5.0 x 1.5-2.5 cm, white, saccate, membranous. Spore print white.

Basidiospores (7.5-) 8.0-11.0 (-13.5) x (5. 5-) 6.0-7.0 (-9.0) um, ellipsoid,
sometimes broadly ellipsoid, rarely elongate, inamyloid, colorless, guttulate, hyaline,
thin-walled, smooth. Found gregarious on ground in Dipterocarpaceae and Fagaceae

forests. See further for general description in Lincoff (1994).
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Figure A 36 Amanita calopus Beeli
Study site: Mae Orn, 16 July 2003

Basiciocarps medium—sized. Pileus 2.5 — 6.0 cm in diameter ,convex to plano-
concave, and rather thin, context of the cap firm and white, margin long-striate, non-
appendiculate, the remains of the volva on pileus friable- pyramidal to disordered
warts. Lamella free, attenuate at both ends, white. Stipe 10.0-12.0 x 0.3-0. 9 cm,
cylindric or narrows slightly upward, small bulb at the base, stuffed white, fibrous to
pulverulent, white at the apex and darkening through pale smokey gray to smokey
gray at base, and easily detached from the cap, no annulus, friable volva as rings at
the base, small cuplike volval part at basal bulb.

Basidiospores 7.8-13.6(-15.1)x(5.5-)6.0-8.8(-9.0) um, ellipsoid to elongate,
inamyloid. Found solitary or gregarious on ground in forests with Fagaceae,
Dipterocarpaceae and Pinus. See further for general description in Tulloss and Yang

(2004).
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Figure A 37 Amanita chepangiana Tulloss & Bhandary
Study site: Mae Orn, 16 July 2003

Basidiocarps medium to large. Pileus 6.0-13.0 cm in diameter, convex to
plane, white, margin striate (0.2-0.4 R), non-appendiculate, glabrous, dry. Lamellae
free, white, crowded; lamellulae truncate. Stipe 8.0-14.0 x 1.0-1.5 cm, white, slightly
tapering upward, apex slightly expanded, stuffed with white cottony material to
hollow, bulb absent; trama white. Annulus white, membranous, apical to subapical.
Volva 4.0-6.0 x 2.5-5.0 cm, white, membranous, saccate. Spore print white to cream.

Basidiospores 9.0-11.0 (-13.0) x (7.0-) 8.0 —10.5 (-11.0) um, globose,
subglobose to broadly ellipsoid, rarely ellipsoid, inamyloid, colorless, hyaline, thin-
walled, smooth, with large prominent apiculus. Found solitary or gregarious on
ground in forest comprising members of the Fagaceae or Dipterocarpaceae. See

further for general description in Tulloss and Yang (2004).
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Figure A 38 Amanita chepangiana Tulloss & Bhandary
Study site: Mae Orn, 16 July 2003

Basidiocarps medium to large. Pileus 6.0-10.3 cm in diameter, convex to
plane, brown to tea-brown, margin striate (0.2-0.4 R), non-appendiculate, glabrous,
dry. Lamellae free, white, crowded; lamellulae truncate. Stipe 8-12.5 x 1-1.5 cm,
white, slightly tapering upward, apex slightly expanded, stuffed with white cottony
material to hollow, bulb absent; trama white. Annulus white, membranous, apical to
subapical. Volva 4.0-6.0x2.5-5.0 cm, white, membranous, saccate. Spore print white
to cream.

Basidiospores 8.0-10.0 (-12.0) x (6.0-) 7.0 -10.0 (-11.0) pum globose,
subglobose to broadly ellipsoid, rarely ellipsoid, inamyloid, colorless, hyaline, thin-
walled, smooth, with large prominent apiculus. Found solitary or gregarious on
ground in forest comprising members of the Fagaceae or Dipterocarpaceae.See

further for general description in Tulloss and Yang (2004).
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Figure A 39 Amanita chepangiana Tulloss & Bhandary
Study site: Mae Wang, 11 June 2005

Basidiocarps medium to large. Pileus 6.0-12.0 cm in diameter, convex to plane,
yellow, paler white toward margin, margin striate (0.2-0.4 R), non-appendiculate,
glabrous, dry. Lamellae free, white, crowded; lamellulae truncate. Stipe 8.0-14.0 x
1.0-1.5 cm, white, slightly tapering upward, apex slightly expanded, stuffed with
white cottony material to hollow, bulb absent; trama white. Annulus white,
membranous, apical to subapical. Volva 4.0-6.0 x 2.5-5.0 cm, white, membranous,
saccate. Spore print white to cream.

Basidiospores 9.0-11.0 (-13.0) x (7.0-) 8.0 —10.5 (-11.0) um , globose,
subglobose to broadly ellipsoid, rarely ellipsoid, inamyloid, colorless, hyaline, thin-
walled, smooth, with large prominent apiculus. Found Solitary or gregarious on
ground in forest comprising members of the Fagaceae or Dipterocarpaceae.See

further for general description in Tulloss and Yang (2004).
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Figure A 40 Amanita chepangiana Tulloss & Bhandary
Study site: Mae Orn, 1 July 2005

Basidiocarps medium to large. Pileus 6.0-13.0 cm in diameter, convex to
plane, lemon yellow, paler white toward margin , margin striate (0.2-0.4 R), non-
appendiculate, glabrous, dry. Lamellae free, white, crowded; lamellulae truncate.
Stipe 8.0-14.0 x 1.0-1.5 cm, white, slightly tapering upward, apex slightly expanded,
stuffed with white cottony material to hollow, bulb absent; trama white. Annulus
white, membranous, apical to subapical. Volva 4.0-6.0 x 2.5-5.0 cm, white,
membranous, saccate. Spore print white.

Basidiospores 9.0-11.0 (-13.0) x (7.0-) 8.0 —10.5 (-11.0) um , globose,
subglobose to broadly ellipsoid, rarely ellipsoid, inamyloid, colorless, with guttulate
contents, hyaline, thin-walled, smooth, with large prominent apiculus. Found solitary
or gregarious on ground in forest comprising members of the Fagaceae or

Dipterocarpaceae. See further for general description in Tulloss and Yang (2004).
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Figture A 41 Amanita fuligineodisca Tulloss, Ovrebo & Halling
Study site: Mae Wang, 16 July 2003

Basidiocarps metium to large —sized. Pileus 2.0-7.0(-12.0) cm, convex to
plane, dark orange-brown, paler at the margin, dark in center margin striate,
appediculate, free of volval remnants, umbonate at maturity. Lamellae free to very
narrowly adnate, close to subdistant, white to whitish, truncate.

Stipe 7.0-15.0(-18.0x 0.5-1.4 (-2.5) cm, predominantly white, and exannulate, with a
membranous  sack-like volva at the base, 4.0 cm high. Volva saccate, orange-brown
or rusty stains.

Basidiospores (7.5-)9.0-12.0(-15.5)x(6.5-)8.4-1.2 (-15.0) pm, globose to
subglobose (occasionally broadly ellipsoid), inamyloid. Found solitary or gregarious
on ground in forests with Fagaceae, Dipterocarpaceae and Pinus.See further for

general description in Lincoff (1994), Tulloss and Yang (2004).
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Figture A 42 Amanita fulva (Schaeff.) Fr.
Study site: Mae Wang, 16 July 2003

Basidiocarps medium to large —sized . Pileus 2.0-7.0 (-10.0) cm in diameter,
umbonate at maturity, margin striate(0.2 R), non-appendiculate; dark orange-brown,
paler at the margin, and dark brown in the center. Lamellae free to very narrowly
adnate, close to subdistant, white to whitish, truncate. Stipe 7.0-15.0(-18.0) x 0.3—-1.4
(-2.5) cm, predominantly white, a membranous sack-like volva at the base. Volva
saccate, white to orange-brown.

Basidiospores  (7.0-)9.0-11.5(-15.0)x(6.5-)8.0-11.0(-12.0) um, globose to
subglobose (occasionally broadly ellipsoid) and inamyloid. Found solitary or
gregarious on ground in forests with Fagaceae, Dipterocarpaceae and Pinus. See

further for general description in Lincoff (1994).
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Figure A 43 Amanita griseofolia
Study site: Mae Rim, 12 July 2004

Basidiocarps medium-sized. Pileus 3.0-7.0 cm in diameter, convex to plane,
brownish gray to gray-brown, dack over disc, striate margin (0.4-0.6 R), non-
appendiculate. Lamellae free, white, crowded; lamellulae truncate. Stipe 8.0-18.0 x
0.6-0.8 cm, slightly tapering upward, with apex slightly expanded, white, fibrillose to
floccose, hollow; trama white. Annulus lacking. Volva saccate 2.5-3.0x1.5-2.0 cm.
Membranous, white to dirty white.

Basidiospores (9.5-) 10.0 - 13.5 (-16.5) x (8.5-) 9.5 - 13.0 (-15.0) um, globose
to subglobose , inamyloid. Found solitary on ground in forest of Fagaceae. See

further for general description in Tulloss and Yang (2004).
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Figture A 44 Amanita hemibapha (Berk. &Broome) Sacc
Study site: Mae Orn, 16 July 2003

Basidiocarps medium-sized. Pileus 6.0-10.0 cm,convex to plane, concave,
margin striate, non-appendiculate, orange-red over centre, paler toward margin, curry-
yellow, glabrous, viscid when wet. Lamellae free, creamy to yellow, crowded (8
lamellae/cm); lamellulae truncate. Stipe 6-19 x 0.6-3 cm, equal, slightly tapering
upwards, apex slightly expanded, yellow to pale yellow, fibrillose zones below
annulus, pale orange, stuffed with white, yellowish cottony material to hollow, bulb
absent; trama white, creammy, yellowish. Annulus yellow to pale orange, thin,
membranous, apical, descending, easily collapsed. Volva 2-6 x 1.5-2.5 cm, white,
saccate, membranous. Spore print white.

Basidiospores (7.5-) 8.0-11.0 (-13.5) x (5. 5-) 6.0-7.0 (-9.0) um, ellipsoid,
sometimes broadly ellipsoid, rarely elongate, inamyloid, colorless, thin-walled,
smooth. Found gregarious on ground in Dipterocarpaceae and Fagaceae forests. See

further for general description in Tulloss and Yang (2004).
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Figture A 45 Amanita huijsmanii F. Massart
Study site: Doi Saket, 6 July 2005

Basidiocarps small to medium -sized. Pileus 4.5-6.0 cm in diameter,
umbonate-convex to plane, white to cream, striate (0.1-0.2 R), non-appendiculate,
volval remnants as floccose patches, white to cream, diminishing toward margin.
Lamellae white to cream, free, subcrowded, 8.0-10.0 lamellae/cm; lamellulae
attenuate. Stipe 4.0-6.0 x 0.5-1.0cm, whitish to cream, slightly tapering upward,
floccose, covered with yellowish, floccose patches, ringed; tramma white to whitish.
Annulus lacking. Volva 2.4-3.3 cm.

Basidiospores (6.5-)7.0-8.0(-9.0) x (5.0-)5.5-7.0(-8.0) um, subglobose to
ellipsoid, sometimes ellipsoid, inamyloid, colorless, hyaline, thin-walled,
smooth.Found subgregarious on ground in forest of Fagaceae. See further for general

description in Tulloss and Yang (2004).
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Figure A 46 Amanita longistriata Imai
Study site: San Kamphaeng, 8 July 2005

Basidiocarps medium-sized. Pileus 3.5-7.5 ¢cm in diameter, convex, umbonate
convex to plane, broady small umbo, margin long striate (0.4-0.5R), non-
appendiculate, greyish brown, darker at disc, paler toward margin, glabrous. Lamellae
free, white to whitish, subcrowded, thick; lamellulae truncate. Stipe 10.0-14.0 x 0.5-
1.0 cm, slightly tapering upward, apex slightly expanded, white to brownish, innate
fibrillose, grey to greyish; trama white, hollow. Annulus lacking. Volva 2.5-4.0 x 1.0-
2. cm, white, with very pale greyish tinge, saccate, membranous.

Basidiospores (9.0-)9.5-11.0(-12.0)x (8.0-) 9.0-11.0(-11.5) um, globose to
subglobose, inamyloid, colorless, hyaline, thin—walled, smooth. Found solitary or
gregarious on ground in forests with Fagaceae and Dipterocarpaceae. See further for

general description in Tulloss and Yang (2004).
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Figure A 47 Amanita ovalispora Boedijn
Study site: Mae Orn, 16 July 2003

Basidiocarps medium-sized. Pileus 4.0-8.0 cm in diameter, convex to plane,
dark brown at centre, paler as brown toward a striate margin (0.4-0.6 R), non-
appendiculate. Lamellae free, white, crowded; lamellulae truncate. Stipe 8.0-14.5 x
0.6-0.8 cm, slightly tapering upward, with apex slightly expanded, white, fibrillose to
floccose, hollow; trama white. Annulus lacking. Volva saccate 2.5-3.5 x 1.5-2.0 cm.
Membranous, white to dirty white.

Basidiospores  (8.0-) 9.0-10.5 (-13.5) x (6.0-) 7.0-9.0 (-10.0) um, broadly
ellipsoid to ellipsoid, inamyloid, colorless, hyaline, thin-walled, smooth. Found
solitary on ground in forest of Fagaceae. See further for general description in

Sanmee(2004), Tulloss and Yang (2004).
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Figure A 48 Amanita princeps
Study site: Mae Orn, 16 July 2003

Basidiocarps medium to large. Pileus 6.0-14.0 cm in diameter, convex to
plane, white to cream, paler toward margin, margin striate (0.2-0.4 R), non-
appendiculate, glabrous, dry. Lamellae free, white, crowded; lamellulae truncate.
Stipe 8.0-16.0 x 1.0-1.5 cm, white, slightly tapering upward, apex slightly expanded,
stuffed with white cottony material to hollow, bulb absent; trama white. Annulus
white, membranous, apical to subapical. Volva 4.0-6.0 x 2.5-5.0 cm, white,
membranous, saccate. Spore print white.

Basidiospores 9.0-11.0 (-13.0) x (7.0-) 8.0 —10.0 (-11.0) um , globose,
subglobose to broadly ellipsoid, rarely ellipsoid, inamyloid, colorless, hyaline, thin-
walled, smooth, with large prominent apiculus. Found solitary or gregarious on

ground in forest comprising members of the Fagaceae or Dipterocarpaceae.
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Figure A 49 Amanita spreta
Study site: Mae Rim, 6 July 2004

Basidiocarps medium-sized. Pileus 4.0-8.0 cm in diameter, convex to plane,
dark brown at centre, paler as yellowish to red brown toward a striate margin (0.4-0.6
R), non-appendiculate, glabrous, viscid. Lamellae free, white, crowded; lamellulae
truncate. Stipe 8.0-10.5 x 0.6-0.8 cm, slightly tapering upware, with apex slightly
expanded, white, fibrillose to floccose, hollow; trama white. Annulus lacking. Volva
saccate 2.5-3.5 x 1.5-2.0 cm. Membranous, white to dirty white.

Basidiospores (6.0-) 8.0-10.0 (-12.5) x (6.5-) 7.0-9.0 (-10.0) pum, broadly
ellipsoid to ellipsoid, inamyloid, colorless hyaline, thin-walled, smooth. Found
solitary on ground in forest of Fagaceae. See further for general description in Tulloss

and Yang(2004).
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Figure A 50 Amanita sp.1
Study site: Mae Wang, 9 July 2004

Basidiocarps medium-sized. Pileus 6.0-9.5 cm in diameter, convex to plane,
yellowish to brown; margin striate, non-appendiculate; volval remnants as floccose
patches, white. Lamellae free, crowded, 8-10 lamellac/cm, white; lamellulae
attenuate. Stipe 6.0-12.5 x 0.5-1.5 cm slightly tapering upward, white, covered with
whitish, fibrillose, subbulbous at base, 1.5-2.5 cm wide; upper part of bulb covered
with white, floccose patches, ringed; trama white to whitish. Annulus lacking,
membranous, apical. Spore print white.

Basidospores (6.0-)7.0-9.0(-10.0) x (6.0-)7.0 (-8.5) wm, broadly ellipsoid,
sometimes subglobose or ellipsoid, non-amyloid, colorless, hyaline, thin-walled,
smooth. Found solitary or gregarious on ground in forests with Fagaceae and

Dipterocarpaceae.
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Figure A 51 Amanita vaginata
Study site: Mae Orn, 16 July 2003

Basidiocarps medium-sized. Pileus 4.0-5.0 cm in diameter, convex to plane,
dark grey at centre, paler as ash-grey toward a striate margin (0.2-0.4 R), non-
appendiculate, glabrous, viscid. Lamellae free, white, crowded; lamellulae truncate.
Stipe 8.0-10.5 x 0.6-1.0 cm, slightly tapering upward, with apex slightly expanded,
white, fibrillose to floccose, hollow; trama white. Annulus lacking. Volva saccate
2.5-3 x 1.5-2.4 cm. Membranous, white to dirty white.

Basidiospores (8.0-) 9.0-10.5 (-13.5) x (6.0-) 7.0-9.0 (-10.0) pum, broadly
ellipsoid, inamyloid, colorless, hyaline, thin-walled, smooth. Found solitary on
ground in forest of Fagaceae.See further for general description in Tulloss and Yang

(2004).
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APPENDIX B
Key to the subgenus and sections of AMANITA (Bas, 1969)

1. Spore amyloid. Margin of cap rarely radially sucate. Short gill often attenuate.
Subgenus Lepidella.............................. 2

2. Volva pulverulent or breaking up into flocks, warts, scale, patches, belts or crusts
on cap and stem; sometimes disappearing completes from base of stem. If bulb of
stem marginate, then volva floccose or forming conical warts, at least at centre of cap,
and never provided with (sub)membranous outer layer..................cooeviiiinn.. 3

3. Margin of cap not appendiculate. Pileipellis often deeply coloured. Spores
globose to ellipsoid, mostly < 10 micrometre, rarely up to 12 micrometre
long. Ring membranous, rarely fugacious.

Section Validae

3*, Margin of cap appendiculate. Pileipelliss rarely deeply coloured. Spores
globose to bacilliform, rather often > 10 micrometre. Ring membranous to
friable. Section Lepidella

2%, Volva circumscissile, limbate or saccate..........cooovvviiiiiiiiiiiii i, 4
4. Volva circumscissle or limbate, breaking up into submembrnous, rarely

pulverulet or floccose patches on cap and leaving a slight, (sub)
membranous limb or fragments of a limb at base of stem, or else bulb

distinctly marginate. Remnantas of volva never conical warts............ 5
5. Margin of cap appendiculate. Spore broadly ellipsoid to bacilliform. Ring
membranous, friable or fugacious .................. Section Lepidella

5%*. Margin of cap not appendiculate. Spore globose to subglobose. Ring
MEMDTANOUS. . euenetiiiiiteiie et Section Phalloideae

4* Volva saccate, forming a membranous sac at base of stem and only
occasionally one or a few membranous patches on cap; but sometimes
inner layer of volva friable and forming scales, patches or powder

6. Pileipellis often distictly coloured. Spores globose to ellipsoid. Ring
membranous Volva without friable inner layer. Gill not strongly darkening
after drying.........ooooviiiiiii Section Phalloideae

6*. Pileipellis usually white to brownish. Spores broadly ellipsoid to
bacilliform. Ring often friable. Volva sometimes with friable inner layer.
Gills often darkening strongly after drying...... Section Amidella
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1*. Spores inamyloid. Margin of cap mostly radially sulcate. Short gills nearly always
truncate.........cooviiiiiiiiiiiien, Subgenus Amanita......................ocooin. 7

7. Stem with bulose base. Volva usually friable, sometimes limbate
Section Amanita

7*. Stem without bulbose base. Volva usually saccate, rarely friable.
Section Vaginatae

Key to Amanita species in Northern Thailand (Sanmee, 2004)

1 Spore amyloid. Margin of pileus mostly SMOOth ceueieieiiiieiiinieinereneieraecenereenens
..................................................... (Amanita subgenus Lepidella)............2

2 Margin of pieus short striate(amanita sect. Amidella), pileus whitish
covered with cream to yellowish brown farinose to flaccose

PALChES . cuiiieiiniiiiiiiiniiieiaiinieneennns Amanita avellaneosquamosa
2* Not as above . Margin of pileus non-striate...ce.ceeeveeeeeeenennnnees 3
3 Margin of pileus appendiculate........... Amanita section Lepidella........ 4

4 Volval remnants on pileus floccose to squamulose; trama of basidiocarp
white, becoming yellow to lemon-chrome when cut

....................................................... .Amanita alboflavescens

4* Volval remnants on pileus as conical to subconical warts; trama of

basidiocarp not becoming yellow or lemon-crome when

5 Pileus reddish brown with chocolate colored conic volval remnants;
lamellae white when young, turning pinkish to violet when mature;
trama white, turning pinkish to purplish when cut
............................................................... .Amanita sculpta

5* Pileus and volval remnants not so deeply pigmented ;lamellae white
to cream, unchanging; trama white, hanging......cccevevieiiniiieiiiiinnnn 6

6 Pileus white to brownsh, with brown or pinkish brown
vovalremnants; basidiospores subglobose to broadly ellipsoid,
sometimes globose, Q=(1.06-) 1.11-1.25 (-1.33); basal septa without

ClamPS.ceeeieeneiieereenreinerssnrosnecsnscesscsnscsnnsonsons Amanta hongoi
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6* Pileus white, with similar colored valval remnants; basidiospores
broadly ellipsoid to ellipsoid, Q=(1.11-)1.25-1.47 (-1.69); basal septa
often with clamps ..ocveveiiniiniiinniceiiniineennne. .Amanita virgineoides
3*Margin of pileus non-appendiculate ...oeeveeeiiiieieinreiereinreinresrnrosneennes 7

7 Volval remnants limbate, membranous, mostly present on the base of
SHIPC.eereerrrnrenrsnnennes Amanita section Phalloideae........................... 8

8 Pileus dark brown to blackish over pmbo, paler toward margin;
annulus grey, PersiStent iveeeereeesreseeneesnesoonsones Amanita fuliginea

8 * Pileus greyish brown; annulus white, fragile.cccceeueiiereinieineennns
.................................. Amanita manginiana sensu W. F. Chiu

7* Volval remnants floccose, subconical or granular, or patch-like, mostly
present on PileusS..eeeeeeeneeeeeeeenrecnecnnns (Amanita section Validae)........... 9

9 Stipe with marginate bulbose base; spores globose to subglobose
............................................................. .Amanita sinocitrina

9* Stipe without marginate bulbose base; spore mostly broadly

CllIPSOIdaceneiiniiniiiniiniiiiiiniiieieiiiiiieiiaieneesassnssssennssnsonssnnses 10

10 pileus olivaceous buff to honey-yellow, paler toward margin,
decorated with yellow floccose to patch-like volval
11S) 1010F: 1 01 Amanita flavipes

10* Pileus greyish brown(sometimes distinctly paler at margin)
covered with dark brown to fuscous volval remnants as powder or
small warts; volval remnants on upper surface of stipe bulb powdery in
DIOKEN TINZS.ciueiiarenessarenieenrsnronsesassnsonssnses Amanita fritillaria

1*Spoes inamyloid. Margin of pileus usually striate—at least at

10011015 |2 .Amanita subgenus Amanita) ................ 11
11 Stipe with bulbous base, lacking saccate Volva..ccceeerereeeiierernresnrecarones
............................................. (Amanita section Amanita) ............12

12 Basidiocarps oftern small to medipm-sized; clamps absent

RN 110101 LE TS o) (olS) 1| 14

14 Pileus reddish orange, paler towad margin; volval remnants red to
orange to yellow; spores globose to subglobose, rarely broadly
ellipsoid Q=(1.0- 1.06 (-1.24)ucceeuiiineiinnnenns .Amanita rubrovolvta
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14* Pileus greenish yelow to olivaceous fuff, volval remnants
cinnamol buff; spores elongate , sometime ellipsoid,
Q=(1.38-)1.53-1.88(-1.93)cuuetierarrcrcnnrcncnnneens .Amanita siamensis

13% Annulus 1acKing cuveeveeeiieiineiiiiiniiniiierinieieiinieneeieneecencnss 15

15 Pileus cinnamon buff with yellowish pyramidal  warts, upper part
of bulbous base scattered with yellow volval
TEMNANTSeeuereeeenerseeeneesersssensesscssecsscsnsenscasenes Amanita cf. Mira

15*Pileus greyish brown, paler toward margin; volval
remnants farinose; upper part of bulbose base covered with greyish
brown, farinose volval remnants ......ccceeeeeeeennaeeennee Amanita obsita

12* Basidiocarps usually medipm —sized to large; occasionally small;
clamps present and COMMON vivvererrrernersrsssessssssosssssssssessormossssnss 16

16 Volval remnants on pileus dirty white to cream; pileus brownish
to tea-brown, darker at center; upper part of bulb on stipe base

covered with whitish floccose volval remnants.....Amanita subglobosa

16* Volval remnants on pileus as dark grey; pileus brownish grey;
upper part of bulb on stipe base covered with grey floccose volval

TEIMNANES tuvrernrenereentosnsesnssorssssnsscessssnsssnnsen Amanita sinensis

11* Stipe without bulbose base. Volva Saccate ceceeeeeeeereecencaeaneasns 17
17 Membranous annulus present; clamps present and cOmmon ....eeeeeeeeeeness
......................................... (Amanita section Caesareae) ..............18

18 Pileus with bright orange — red over center, paler toward curry
yellow margin; annulus yellow to pale orange; stipe covered
with pale orange fibrillose zones........c.euveuen.. .Amanita hemibapha

18* Pileus lacking orange, red or yellow regions.....cceeeeeeeeeeenennnne 19

19 Pileus white; spores 9.0-11.0 (-13) x (7.0) 8.0-10.5 (-11.0) pum,
Q=(1.0-) 1.04-1.02 (-1.33) .. e, Amanita chepangiana

19* Pileus off-white, brownish, darker over disc, paler toware margin;
spore (9.0-) 9.5-11.0 (-13.)x9.0 —11.0 (-13.0) um,
Q=1.0-1.08 (-1.22)ueeteereeuresnerernrcsnrcsnnscsnscnnnss Amanita princeps
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17* Annulus lacking; clamps absent .......... (Amanita sect. Vaginatae)....20

20 Pileus greyish brown; spores globose to subglobose,
Q=1.0-1.04 (-1.14)uceieiiiieierercinrccnercnnn Amanita angustilamellata

20* Pileus ash-grey; spores broadly ellipsoid to ellipsoid,
Q=(1.09-) 1.15-1.37 (-1.70) eoiirriiiiiiiiiiiiiens Amanita ovalispora
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2. CHEMICAL REAGENTS

2.1 Melzer’ s Reagent (abbreviated as Melzer’s) (Largent et al., 1977):

Formula: Add Iodine (1.5 g), Potassium-lodide(5 g), and Chloral Hydrate(100 g) to
H,0 (100ml). Warm but do not boil.

Procedure: Place the material to be studied in a drop of Melzer’s then cover.

Warning: do not mix Melzer’s with any type of alkali as a cloudy precipitate will
develop immediately. A positive reaction usually occurs immediately but in doubful
case it is beast to turn the light source of the microscope to high in order to enhance
the contrast of the reaciton.

Use: Three color reactions of material mounted in Melzer’s can occur. These are: 1) a
blue to black reaction (positive) in which case the material is called Amyloid; 2) a
browinish to reddish-brown recaction in which case the material is called
Pseudoamyloid (or Dextrinoid); and 3) a yellow to hyaline reaction (negative) in

which case the material called Inamyloid(Largent et al., 1977)

Potassium Hydroxide (KOH): 3 —5 % aqueous solution (Largent et al., 1977)
Formula: Dissolve 3(-5) g of potassium hydroxide in 97(95) ml water.

Procedure: Place the material to be studied in a drop of potassium hydroxide on a
glass slide: and Congo Red if desired.

Use : 3 -5 % KOH is the reagent used to revive the hyphae of dried basidomycarps.
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APPENDIX C

Amanita database design

== Relationzhips

Szientific_name
fr_size

A fr_diameter
S cientii fr_zhape
cientific_name o
collected date r_eoar
hahi lamellae
abitat e 2
= stipe_diameter
Ama_code : { stipe_color
g z0il_moiztLre
Scientific_name i anuluz
: G alr_temperature 1
brief description : volva_diameter
altitude 3
subgenus | 2 volva_calar
: ocation
zection 3 spore color
zail_pH ;
reference bt i : spore_diameter
: ight_intenzity
picture spore_shape
4] | v
2. Table design
Tablel _Amanita_brief description
Field data type character description
Ama_code Text 5 code
Scientific name Text 50 scientific name
Brief description Text 255 characteristics description
Subgenus Text 20 subgenus
Section Text 20 section
Reference Text 100 reference
Picture OLE object - picture (*.bmp)
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Tablel Amanita_Environment

Field data type character description
Ama code Text 5 code

Collect date Date/Time 50 collect date
Habitat Text 50 habitat

RH Text 20 % relative humidity
Soil moisture Text 10 soil moisture
Soil pH Text 10 soil pH
Air_Temperature Text 10 air temperature
Altitude Text 4 altitude
Location Text 50 study site
Light intensity Text 20 light intensity

Tablel Amanita_characteristics

Field data type character description

Ama code Text 5 code

Fr size Text 50 fruiting bodies size
Fr_diameter Text 50 fruiting bodies diameter
Fr_shape Text 20 fruiting bodies shape
Fr color Text 10 fruiting bodies color
Lamellae Text 10 gill attachment

Stipe diameter Text 10 stipe diameter

Stipe color Text 50 stipe color

Anulus Text 50 Anulus

Volva diameter Text 50 volva_diameter
Volva color Text 50 volva_color

Spore print color Text 50 spore print color
Spore diameter Text 50 spore diameter

Spore shape Text 50 spore shape
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APPENDIX D

Analytical recovery o-amanitin assay

Note spiked —add a-amanitin standard in extract solution of sample(negative

control).
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Accuracy of standard a-amanitin assay

Method C:\HECHEMYLAWMETHODSAWAMINITIN.M

| [ — L T — Sy —
Calipration Table

- —— P el [ ———— - —
Calibh. Data Modifiad 11 Gotoblber 2005 9:D03:45 M

Calculate H Extecrnal Standard

Based on c Feak Area

Ral. Reference Window : 5.000 %

Ahz. Reference Window : G.000 min

Rel. Non-ref. Windaw : S.000 %

Abs., Non-ref. Window : 0.000 min

Use Multiplier & Dilution Factor with ISTDs

Uncalibrated Peaks g oot reported

Partial Calibhratfion H YTes, identified peaks are recalibrated
Corract Ril Ret. Times: Ho, omnly for identified peaks

Cyrve Type H Linear
Origin H Included
Weight H Egual

Recallbration Setrings:
hverage Response H Average all calilbrations
Pwerage Retention Time: Floatinag Averaas Wew TE%

Cazlibration Report Options
Printout of recalibraticns within a segusnce:
Calibration Table afier Reczlibration
Wormal Report after Recalibration
If the seguence is done with bracketing:
Rezults of first cycle {ending previous brackec}

Signal 1: DRD1 B, Sig=305.4 Ref=360,100

RetTime Ll Amocunt Area Amt fArea  PRef Grp MName
[min] Sig [mg/ful]
——————— [t Rl el et T etk B R L T T
.07 1 1 1.00000 6.63666 1.50678a=1 amanitin
2 2.000Q0 36.71230 1.3615%4e-1
3 10.00000 86.56236 1.15524e-1
4 +5.00000 185.73302 1.349e02e=-1
5 5¢.00000  380.67050 1.31347e-1
E 10,0000 779.50232 1.28287e-]
Peak Sum Table

“**Ho Entries in tablevs+

i e i e B — - = [ p————
L T T S T e . . e
Calikraticon Curves
e i R A T T L I 1 T - e 1

Area 3 amanitin at exp. RT: €.072
1 % DADL B, 5ig=305,4 Ref=36Q, 100
T Correlation: 0.99378
E Residoal Std. Dew.: 6.54872
3 Formula: y = mx + b
5003 m: T.76351
] 5 b: =-1.00187
100 - ®:i Amount fngful]
mué ¥: Area
E q
200—5
] 3
100 5
?z
o T T T
4] S0 100
Aunguiifrg )

Tnstrumens I I1/I0FZI05 9:04:12 PM supattra
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APPENDIX E

Amanitin content and calculation

A. cokeri
Data File C:\HPCHEM\1\DATA\AMANITIN\10100519.D Sample Name:
Injection Date : 10/10/2005 18:12:30 PM Seq. Line : 19
Sample Name : Bll Location : Vial 17
Acq. Operator : sirisak Inj : 1
Acq. Instrument : Instrument 1 Inj Volume : 10 pl
Acg. Method : C:\HPCHEM\1\METHODS\AMI.M
Last changed : 10/10/2005 11:34:11 PM by sirisak
Analysis Method : C:\HPCHEM\1\METHODS\AMINITIN.M
Last changed : 11/10/2005 9:12:56 PM by supattra

(modified after loading)

DAD1 A, Sig=207,4 Ref=360,100 (AMANITIN\10100519.D)

-1000

-1500

-2000 -

T T S T U T

0 2.5 7.5
DAD1 B, Sig=305,4 Ref=360,100 (AMANITIN\10100519.D)

External Standard Report

Sorted By : Signal
Calib. Data Modified : 11 October 2005 9:03:45 PM
Multiplier s 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 2: DADl B, Sig=305,4 Ref=360,100

RetTime Type Area Amt /Area Amount Grp Name
[min] [mAU*s] [ng/ul]

S e = | - S~ (| =2 e oy =
6.076 BP 15.08864 1.37360e~1 2.07258 amanitin

Totals : ' 2.07258

Results obtained with enhanced integrator!

*** End of Report ***

Instrument 1 11/10/2005 9:18:43 PM supattra

Page 1 of 1

Bl1
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A. caesarea*

Data File C:\HPCHEM\1\DATA\AMANITIN\10100509.D Sample Name: Bl
Injection Date : 10/10/2005 14:39:54 PM Seq. Line : 9
Sample Name : Bl Location : Vial 7
Acqg. Operator : sirisak Inj = 1
Acqg. Instrument : Instrument 1 Inj Volume : 10 pl
Acg. Method : C:\HPCHEM\1\METHODS\AMI.M .
Last changed : 10/10/2005 11:34:11 PM by sirisa
Analysis Method : C:\HPCHEM\1\METHODSXAMINITIN.M
Last changed : 11/10/2005 9:09:38 PM by supattra

(modified after loading)
DAD1 A, Sig=207,4 Ref=360,100 (AMANITIN\10100509.D)

mAU ] é
] =
0 5
~500
-1000
-1500 +
-2000 - T T T T T T 7
0 2. 5 7.5 i0 12.5 15 17.5 mi
DAD1 B, Sig=305,4 Ref=360,100 (AMANITIN\10100508.D) ‘q
AU - ®
" &
hi
20 |

T
0 25 5 7.5 | 10 125 15 17.5 min

External Standard Report

Sorted By H Signal
Calib. Data Modified : 11 October 2005 9:03:45 PM
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 2: DADl B, Sig=305,4 Ref=360,100

RetTime Type Area Amt/Area Amount Grp Name
{min] (mAU*s] {ng/ul}

——————— |~~~ N ==zl o= [ P o
6.078 BB 34.45870 1.32553e-1 4.56760 amanitin

Totals : 4.56760

Results obtained with enhanced integrator!

*** End of Report ***

Tnetrumant 1 11/3N/20N5 9:10:04 PM snnattra Pacge 1 of 1
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Amanita sp.1

Data Fil;\ﬁq\HPCHEM\I\DATA\AMANITIN\OQIZOSOS.D Sample Name: Ad
Injectin Date ; 12/9/2005 16:15:34 PM Seq. Line : 9
Sample” Name : B4 . Location : vial 13
Acd. Operator : sirisak Inj : 1
Acg. Instrument : Instrument 1 Inj Volume ; 10 nl
Acg. Metheod + C:\HPCHEM\1\METHODS\AMANITIN.M
Last changed : 12/9/2005 14:11:44 PM by sirisak

(modified after loading)
Analysis Method : C:\HPCHEM\1\METHODS\AMI.M
Last changed = 1 13/9/2005 10:17:18 BPM by sirisak
(modified after loading)

DAD1 A, Sig=207,4 Ref=360,100 {AMANITIN\29120509.D)
mAU
8
6
4
2
0 ¥ -
-2
4
. T — e : T ] P
0 } 5 . 1b 12.5 15 17.5 min
q DAD1 B, Sig=305,4 Ref=360,100 (AMANITIN\09120505.0)
mAU
8]
6
4
24
o4
-2 -
4
L T T — R —r— o
[} 25 ] 75 10 125 1% 17.8 iy
External Standard Report
Sorted By : Signal
Calib. Data Modified : 12 September 2005 16:34:05 PM
Multiplier t 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Facter with ISTDs

Signal 2: DAD1 B, Sig=305,4 Ref=360,100

RetTime Type Area Amt /Area Amount Grp Name
[min] [mAU*s] [ng/ull]

------- Rl Bttt el Rt il e I B
6.107 MM T 5.16390 1.68055e-1 8.67821e-1 amanitin

Totals ; ° g 8.67821e-1

Results obtained with enhanced integrator!

*+* End of Report ***
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Amanita sp.2
h_iijj/file C:\HPCHEM\1\DATA\AMANITIN\09120514.D Sample Name: Al(
Injection Date : 12/9/2005 18:01:52 EM Seq. Line : 14
Sample Name + AlD . Location : Vial 18
Acq. Operator sirisak Inj : 1
Acqg. Instrument Instrument. 1 Inj Volume 10 pl
Acg. Method C: \HPCHEM\1\METHODS\BMANITIN.M

Last changed 12/9/2005 14:11:44 PM by sirisak
(modified after loading)
C:\HPCHEM\1\METHODS\AMI.M
13/9/2005 10:30:42 PM by sirisak

imodified after lcading)

Analysis Method :
Last changed -

DAD1 A, 5ig=207 4 Ref=360,100 (AMANITIN\09120514.D)

mal

External Standard Report

Sorted By 3 Signal
Calib. Data Meodified : 12 September 2005 16:34:05 EM
Multiplier : 1.0000
Diluticn 1.0000

Use Multiplier & Diluticn Factor with ISTDs

Signal 2: DADl1 B, S5ig=305,4 Ref=360,100

RetTime Type Area Amt/Area Amount Grp Name
[min] [MAU*s] [ng/ul]
----------------------- |- e et e S A
5,838 MM T 8.39660 1.50735e-1 1.26566 amanitin
Totals 1.26566

Results obtained with enhanced integratcr!

*** End of Report **
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Amanita sp.3

Injection Date : 10/10/2005 15:01:0% PM Seq. Line : 10
Sample Name : B2 Location : Vial 8
Acg. Operator : sirisak Inj : 1
Acqg. Instrument : Instrument 1 Inj Volume : 10 ul
Acqg. Method : C:\HPCHEM\1\METHODS\AMI.M

Last changed : 10/10/2005 11:34:11 PM by sirisak

Analysis Method : C:\HPCHEM\1\METHODS\AMINITIN.M
Last changed : 11/10/2005 9:12:56 PM by supattra
(modified after loading)

Sample Name: B2

DADT A, Sig=207,4 Ref=360,100 (AMANITIN\10100510.D)

~500
-1000
-1500

-2000 —‘1

T T T T T T T T T T

min

0 25 0
DAD1 B, Sig=305,4 Ref=360,100 (AMANITIN\10100510.0)

miny

External Standard Report

Sorted By : Signal

Calib. Data Modified : 11 October 2005 9:03:45 PM
Multiplier : 1.0000

Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 2: DAD1 B, Sig=305,4 Ref=360,100

RetTime Type Area Amt/Area Amount Grp  Name
[min] [mAU*s ] [ng/ul]
----------------------- IR e e e
6.046 MM T 30.61398 1.33023e-1 4.07237 amanitin
Totals : 4.07237

Results obtained with enhanced integrator!

*%% End of Report ***

Tnstrumant 1 11/10/2005 9:13:06 PM supattra Page 1 of 1
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Amanita verna #1

iiii/ﬁile C:\HPCHEM\1\DATA\AMANITINY02120508.D

Injection Date : 12/%/2005 15:54:18 FM Seq. Line : 8
Sample Name : A3 Location : vial 12
Acg. Operator ¢ sirisak . Inj : 1
Acqg. Instrument : Instrument 1 Inj Volume : 10 nl
Acq. Method + C:\HPCHEMA1\METHODS\AMANITIN.M

Last changed + 12/9/2005 14:11:44 PM by sirisak

(modified after loading)
Analysis Method : C:\HPCHEM\1\METHODS\AMI.M
Last changed : 12/9/2005 16:34:05 PM by sirisak
(modified after loading)

Sample Name:

DADA A, Sig=207.4 Ref=360,100 (AMANITIN\09120508.D)

-500

-1000

-1500

| NS ST ST T W N

-2000

25 5 7.5
DAD1 B, Sig=305,4 Ref=360,100 {AMANITIN\09120505.D)

mAU
80

703
60
504
404
304
20
10 3

6.100

mir|

External Standard Report

Sorted By H Signal

Calib. Data Modified : 12 September 2005 14:34:05 PM
Multiplier H 1.0000

Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 2: DAD1 B, Sig=305,4 Ref=360,100

RetTime Type Area Amt/Area Amount Grp Name
[min] [mAU*s] [ng/ull

------- Sl | - & | e | - S - -
6.100 PB 56,23759 1.27200e-1 7.15339 amanitin

Totals : 7.15339

Results obtained with enhanced integrator!

*%% End of Report **+*

A3
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Amanita virosa #1

Data File C:\HPCHEM\1\DATA\AMANTITIN\Q3120507.D Sample Name: A2
Injection Date : 12/9/2005 15:33:04 PM Seq. Line : 7
Sample Name : A2 Location : Vial 11
Acg. Operator + sirisak | Inj : 1
Acg. Instrument : Instrument 1 Inj Volume : 10 pl
Acq. Method : C:\HPCHEM\1\METHODS\AMANITIN.M
Last changed : 12/9/2005 14:11:44 PM by sirisak

{modified after loading)
Analysis Method : C:\HPCHEM\1\METHODS\AMI.M
12/9/2005 16:34:05 PM by sirisak
{modified after loading)

Last changed

DAD1 A, Sig=207 4 Ref=360,100 {AMANITIN\CS120507.D)
maU 7
500
0
-500 -
-1000
-1500
'2000_-\ L L L AL B L L A A | T
.9 5 7.5 10 12.5 15 17.5 min|
DAD1 B, 8ig=305,4 Ref=360,100 (AMANITIN\08120507 D)
mAU 1
80 ]
60
40-)
20 v
] o
| w
0
T T L Ot L ) EL A R | T
0 25 5 715 10 12.5 15 17.5 min
External Standard Report
Sorted By : Signal
Calib., Data Modified : 12 September 2005 16:34:05 FM
Multiplier : 1.0800
Dilution : 1.0600
Use Multiplier & Dilution Factor with ISTDs
* Signal 2: DAD1 B, S5ig=305,4 Ref=360,100
RetTime Type Area Amt/Area Amount Grp Name
[min] [mAU*s] [ng/ul)
------- e Rt el el R
5.927 VB 10.37681 1.45456e-1 1.50837 amanitin
Totals 1.50837

Results obtained with enhanced integrator!

j **++ End of Repcft AR



Table Appendix E a-amantin content of Amanita mushroom and calculation

(A) (B) © D) (E) (F)
no Amanita mushrooms  o-amantin mushroom og-amantin final volume Total a-amantin Total a-amantin
content (ng/pl) dried wt.(g) content (ng/g. pl) (ml) content content
(ng/g. dry wt.) (mg/g. dry wt.)

1 A. cokeri 2.07 2.05 1.01 160 161.76 0.162
2 A. caesarea™ 4.58 - 4.58 80 - -

3 Amanita sp.1 0.88 1.03 0.85 160 136.70 0.137
4 Amanita sp.2 1.27 1.14 1.11 160 178.25 0.178
5 Amanita sp.3 4.07 4.08 1.00 160 159.70 0.160
6 Amanita verna #1 7.15 1 7.15 160 1,144.00 1.144
7 Amanita virosa #1 1.51 1.02 1.48 160 236.86 0.237

94!

Note; * add 100 (ng/ul) 2.5 ml

( A) = a-amantin content from HPLC analysis

( B) = mushroom dried weight (gram)

( C) = a-amantin content (ng/ul) / mushroom dried weight (gram)
( D) = final volume (ml) of dried mushroom sample extracts

( E) = Total a-amantin content (ug/g. dry wt.)

( F) = Total a-amantin content (mg/g. dry wt.)
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Abstract
The diversity of macrofungi at Chiang Mai community forests and Doi Suthep-Pui
National Park was investigated during October 1996 — November 1998 and November
2003 — October 2004. Fungi were collected from 19 forest areas and identified. Two
hundred and fifty eight species were found. They were ascomycetes of 30 species, 21
genera, 12 families, 5 orders, and basidiomycetes of 228 species, 89 genera, 35 families,
10 orders. The most prominent species of macrofungi found belonged to the families
Boletaceae, Agaricaceae and Russulaceae comprising 43, 35 and 28 species respectively.
A wild mushrooms database including its management program, Wild Mushroom
Database Version 1.0, was developed by using the data related to the habitats and
macroscopic and microscopic characteristics of wild mushrooms. This software will be
used for managing the dried wild mushroom specimens in the Mushroom Herbarium,
Biology Department, Faculty of Science, Chiang Mai University, Thailand.
Keywords: Chiang Mai, community forest, database, wild mushrooms
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Introduction

In Thailand, wild mushrooms are common
only in the rainy season from June to October. All
of the wild mushroom species are collected from
community forests where they form symbiotic
associations (ectomycorrhizae) and fruiting bodies
with indigenous tree families, Dipterocarpaceae,
Fagaceae, Pinaceae and Ulmaceae, in the region

(Sanmee et al. 2003). They are collected by local
people in remnant secondary stands of hillside
forests and sold on the roadside at local, and at city
markets. Although edible wild mushrooms were
sold at higher prices than cultivated ones, Thai
people prefer to consume them due to their flavour
and texture (Sanmee et al. 2003).

Some poisonous wild mushrooms are
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almost indistinguishable from edible species, so
that the rate of illness and death from consuming
the poisonous wild mushrooms increase every year
(Bureau of Epidemiology, Department of Disease
Control 2003) There are numerous well-known
monographs on edible and poisonous species from
Europe, North America and tropical Africa (Bas
1969, Jenkins 1986), but they provided little
information for Thailand. So, most of the local
people know very little about poisonous wild
mushrooms, and some people willingly destroy
them at once, which caused lacking of information
and obstructed their distribution in nature.
The aims of this research were:

1. To investigate the diversity of wild
mushrooms in Chiang Mai community
forests and Doi Suthep-Pui National Park.

2. To create a wild mushroom database and its
management software for using it as a

Huay Kog bz, Doi Suthep-Pu
Mations] vk

Mae Rim community fores:
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reference in the local area and as a sources
of knowledge on edible and poisonous
mushrooms for students and interested
people.

Materials and Methods

Nineteen forest areas in 5 community
forests (San Kampheng, Mae Wang, Mae Rim,
Mae Orn, and Doi Saket districts, Figure 1) and 14
forest areas in Doi Suthep-Pui National Park were
surveyed from November 2003 to August 2004
and October 1996 to November 1998, respectively.

Wild mushroom collectors who were
experienced in collecting wild mushrooms in each
study site were invited to have an interview and
answer questionnaires, both of which were served
to find out the number of wild mushroom species
in each study site, and how the mushrooms were
utilised by the local people.

Ql_l.;-l_-.rl Lok i Bz ] Gl lesn
Do Suthep Mational Park

Figure 1 Chiang Mai community forests
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Diversity of wild mushrooms in Chiang Mai
community forests and Doi Suthep-Pui National
Park in Chiang Mai, Thailand

Chiang Mai community forests and Doi
Suthep—Pui National Park were selected as study
areas according to the types of forest (mixed
deciduous, dry dipterocarp, moist evergreen, hill
evergreen, and dry evergreen/pine forest) and the
sites recommended by the experienced mushroom
collectors in each community. Each study site was
investigated at least three times per month. Mature
fruiting bodies of mushrooms were collected. The
following information was recorded, i.e., species
names of mushrooms found in each site,
macroscopic and microscopic characteristics of
fruiting body of each species, collected date,
substratum, habitat, relative air humidity, soil
moisture, air temperature, altitude, location, soil
pH and light intensity at the ground level (Pegler
1998). The collected specimens were identified

Wild mushroom
herbarium information

igs

B,
Wild mushraom checklists ] { Field work results ‘

=

-

Evaluation

Paper publications { ‘
N

Listerature data and ‘

b

N

Wild mushroom
databaze

J

Database management
program

(A)
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and the classified by conventional morphological
methods (Singer 1986).

Wild mushrooms database of Chiang Mai
community forests and Doi Suthep-Pui National
Park

The recorded information of the diversity of
wild mushrooms in Chiang Mai community forests
and Doi Suthep—Pui National Park mentioned
above for each species, such as the data related to
its species, habitat, macroscopic and microscopic
characteristics of fruiting body, was used to create
the relational database (Figure 2 and 3) by using
database management software, such as Microsoft
Access, Microsoft Visual Foxpro and Microsoft
SQL. The database management system program
was developed and the end-user interface was
designed by using Microsoft Visual Basic (Figure
3).

START |

0

‘ INPUT DATA

= ENVIRONMENTAL DATA
= MACROSCOPIC CHARATERISTICS
MICROSCOPIC CHARATERISTICS

41l

WILD MUSHROOM DATABASE

nn O ‘J—?

—

STOP |

(B)

Figure 2 (A) A simple schema of information flow in the on-line wild mushroom database of Chiang
Mai community forests; (B) A flowchart showing the procedure for input a mushroom data
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into wild mushroom database.
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Figure 3 Relationship-diagram of relational data field (SP_CODE, in each database) for linking to raw
data of wild mushroom database and the data input form for inputting raw data into the wild

mushroom database.

Results and Discussion

Table 1 shows common edible wild
mushroom species in each local community forest
which were served as food, and some others which
were used to decorate the wood handicraft for
home decoration.

The information obtained by questionnaires
showed that most of the people who were
interviewed were the members of community
forests. They played an important role in forestry
conservation. The forest served them with food
resources (bamboo shoot, edible wild mushrooms
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and herbs) for daily survival. Most of them knew
edible, non-edible and poisonous mushroom
species up to 40, 8 and 10, respectively. The local
mushroom collectors avoided from collecting the
poisonous species. They learnt these poisonous
ones from their parents or from experienced senior

Butkrachang et al.

neighbors. However, there are some reports in
each year that people get sick or die by consuming
the poisonous species. These people mistakenly
collected the poisonous mushrooms since they
look similar to the edible ones.

Table 1 Prices of common edible and non-edible wild mushrooms in Chiang Mai community forests

during June to September 2004

Scientific name Prices(baht)
Local name Local Local market  Yield / Ultilization
wholesaler kg day
1. common edible mushroom
Astracus hygrometrius Hed Throp 20-60) 100-150 10-20  Curry, soup and canning
Russula virescens Hed Lorm (mature) 30-40 20-100 10 Curry, Nam Pic
Russula virescens Hed Lorm (young) 40-80 120-200 10 Curry
Russula xerampelina Hed Dang Luang 4()-60) 60-100 b Curry
Phaeogyroporus portentosus Hed Har 40-80 60-100 4 Curry
Russula cyanoxantha Hed Nar Moi 30-40 50-100 6 Curry
Rugsula nigricans Hed Than Yai 30-40 50-100 3 Curry
Russula densifolia Hed Than Lek 30140 50-100 3 Curry
Termitomycetes sp. Hed Kom 40-100 100-240 1 Curry
Lactarius volemus Fr. Hed Farn 20-40 60-80 2 Curry
Craterellus aureus Hed Kamin Luang 30-40 50-80 2 Curry
Clitocybe sp. Hed Chang Phi 30-40 50-80 5 Curry
Craterellus odovaius Hed Kamin lak 30-40 60-80 1 Curry
Heimiella sp. Hed Pod Ma 40-6() 60-100 2 Curry
Lactarius glaucescens Hed Khar 20-40 a0-60 2 Curry
Russula alboarenlata Hed Mam Paeng 3040 60-100 4 Curry
Amanita princeps Hed Kai Kao 60-80 80-150 2 Curry
Amanita hemibapha Hed Kai Leang 60-80 80-150 2 Curry
1, non-edible wild mushroom
Amauroderma sp. Hed Pak, Hed Ja Vak 100-200 1-2 Home decoration
Ganoderma sp. Hed Kra dang 100-200 1-2 Home decoration
Diversity of wild mushroom in Chiang Mai Boletaceae, Agaricaceae and  Russulaceae

community forests and Doi Suthep - Pui
National Park

Fifty-eight species of wild mushrooms were
found and commonly known in the collected areas
of Chiang Mai community forest during
November 2003 to October 2004. The most
prominent species of macrofungi found belonged
to the families Agaricaceae and Russulaceae
comprising 8 and 12 species respectively. In Doi
Suthep-Pui National Park, there were 258 species
of wild mushrooms found during October 1996 to
November 1998. The most prominent species of
macrofungi found belonged to the families

comprising 43, 35 and 28 species, respectively. All
of them were the members of the basidiomycetous
group.

The common species were Amanita
hemibapha, = Amanita  princeps,  Astrareus
hygrometrius, Craterellus aureus, Craterellus
odoratus, Heimiella sp., Lactarius glaucescens,
Lactarius sp., Phaeogyroporus portentosus,
Russula alboareolata, Russula cyanoxantha,
Russula densifolia, Russula nigricans, Russula
virescens, Russula xerampelina, and
Termitomycetes sp.

In Doi Suthep-Pui National Park, wild
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mushrooms were found in mixed deciduous forest
(76 %), dipterocarp forest (25 %) and dry
evergreen/pine forest (12 %). For in Chiang Mai
community forests, most (86 %) of wild
mushrooms were found in the mixed deciduous or
dry dipterocarp forest.

Wild mushrooms database of Chiang Mai
community forests and Doi Suthep-Pui National
Park

The wild mushrooms database (Figure 3)
was created by combing the data on habitat and
macroscopic and microscopic characteristics of
each mushroom from the field study on the
diversity of wild mushrooms in Chiang Mai
community forests and Doi Suthep-Pui National
Park. After inputting the raw data of each
mushroom into the disk storage, a database
management program was developed for
managing the dried wild mushrooms in the
mushroom herbarium. At present, this database has
more than three hundred records of wild
mushrooms: 58 records in Chiang Mai community
forests and 258 records in Doi Suthep-Pui National
Park.

As mentioned above, in Thailand, the
information related wild mushrooms is insufficient
and most of the local people know very little about
the poisonous wild mushrooms so that the outputs
from this research, such as the wild mushroom
database software and reference book, will be
distributed to the knowledge-based learning
centers, schools and local libraries for preventing
the local people from consuming the poisonous

Butkrachang et al.

wild mushrooms. For the further work, we have a
plan to set a training program related to wild
mushroom conservation for Thai people.
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