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HYGROCYBE IN KERALA STATE, INDIA

K.M. LEELAVATHY?, P. MANIMOHAN! & E.J.M. ARNOLDS?

Twenty-pve species of Hygrocybe are described, illustrated and discussed, including
10 new species, namely H. globispora, H. keralensis, H. gregaria, H. griseoalbida,
H. corallina, H. lobatospora, H. brunneosquamulosa, H. aurantiocephala, H. smarag-
dina and H. aurantioalba. Two new varieties are proposed, viz. H. nivosa var. pal-
lidolutea and H. apala var. indica. The new combination Hygrocybe deceptiva is
proposed. A key is provided for all described taxa.

Many parts of the vast Indian subcontinent are still not fully explored for agarics. Most
of the available literature on Indian agarics comprises isolated and sporadic records.
Monographic treatments of particular genera from specipc regions are very few. The
situation in Kerala State corresponds with this general pattern. Revisons of only a few
genera have been published, for instance Hymenagaricus (Heinemann & Little Flower,
1984), Micropsalliota (Heinemann & Leelavathy, 1991), Entoloma (Manimohan et al.,
1995) and Psilocybe (Thomas et al., 2002). In this paper we present the results of our
studies on the genus Hygrocybe (Fr.) Kumm. of Kerala State.

Physiography, climate and vegetation of Kerala

Kerala State is situated in the southwest of peninsular India. It lies between 74.80
77.5A longitude and 8.2312.84 latitude. Kerala covers an area of 38,864 km2, repre-
senting 1.18% of the total area of India. It is bordered by the Indian Ocean in the west
and a mountain range, called the Western Ghats, in the east. The average height of this
mountain range is about 900 m, with some peaks reaching 2680 m. The mountains slope
away coastward to form the undulating midlands and the coastal areas.

The tropical humid climate of Kerala is associated with two monsoons. The south-
west monsoon brings heavy rain during the period June dAugust. The north-east mon-
soon, lasting from October to the middle of December, brings comparatively less rain.
Temperature ranges between 24AC and 37.5AC in the plains and between 10AC and
32AC in the hills.

The major vegetation types in Kerala include wet evergreen and semi-evergreen
forests, tropical moist deciduous forests, tropical dry deciduous forests, montane sub-
tropical and temperate shola forests, mangrove swamps and grasslands. Much of the
natural forests have been cleared over the years for the planting of tea, coffee, rubber and
cardamom. Coconut groves and rice paddies occupy much of the midlands and coastal
areas. Level of endemism in the vegetation is very high with more than 400 species of
yowering plants endemic to this region.

1) Department of Botany, University of Calicut, Kerala, India.
2) Holthe 21, 9411 TN Beilen, The Netherlands.
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Most of the specimens mentioned in this paper were collected from Calicut University
campus, not because it is a particularly good habitat for Hygrocybe, but we were in the
opportunity to carry out intensive collecting at this locality. Some species were also seen
in other places outside the campus but usually not collected. Calicut is situated close
to the coast of the Indian Ocean in the northern half of Kerala. The university campus
occupies an undulating area of about 227 ha where the altitude ranges from 40050 m
above sea level. It consists of stretches of laterite soil, sparsely covered with grass,
intermixed with groves of coconut, cashew, mango and other trees. There are isolated
patches of gravel and red loamy soil. The coast is 3 km west of the campus.

MATERIAL AND METHODS

All descriptions in this paper are based exclusively on material collected from Kerala
State, India. The collections were described in the laboratory and subsequently dried at
60AC. Most microscopic characters were studied on fresh material, using hand-cut sec-
tions in a 3% aqueous potassium hydroxide solution. Spore sizes are based on measure-
ments of 20 spores, in most cases taken from a spore print. The hilar appendix was not
included in the measurement of spore length. Characters that are similar in all species
of Hygrocybe, such as a white spore print and inamyloid spores, are not mentioned in
the descriptions. Colour codes are according to Kornerup & Wanscher (1978).

In addition to the Kerala collections, type collections of some species, obtained on
loan from other herbaria, were examined for comparison. All the Kerala collections
examined are deposited in the Nationaal Herbarium Nederland, Universiteit Leiden
branch (L).

The descriptions are arranged according to the infrageneric classipcation, adopted by
Boertmann (1995). Akey is added to fascilitate identipcation of Hygrocybe collections
from Kerala and adjacent regions.

KEY TO THE TAXA OF HYGROCYBE IN KERALA

1. Hymenophoral trama irregular, made up of short elements (< 200 Om long); lamellae
decurrent (subgenus Cuphophyllus).
2. Pileus white or at centre pale yellow; lamellae and stipe white.
3. Pileus 5018 mm, pure white; stipe 182(63) mm wide
20a. H. nivosa var. nivosa
3. Pileus 15845 mm, whitish with pale yellow centre; stipe 364 mm wide
20b. H. nivosa var. pallidolutea
2. Basidiomata with yellow, orange or brown tones.
4. Pileus reddish brown; lamellae and stipe greyish brown; spores 4.586.0 Z

408550M ... .o 24. H. globispora
4. Basidiomata with yellow, orange or orange-brown colours; spores often
larger.
5. Spores 9.5812.5(313.0) Z 4.586.5(87.0) Om, Q = 1.782.5, ellipsoid-
oblong to cylindrical, often constricted ........... 21. H. keralensis

5. Spores 5.087.5 Z 4.086.0 Om, Q = 1.131.5, broadly ellipsoid to ellip-
soid.
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6. Basidiomata solitary or scattered; pileus brownish orange; spores
6.087.5 2 5.086.0 Om; most hyphae of hymenophoral trama inyated,
3.080180mwide ............. i 22. H. pratensis

6. Basidiomata usually gregarious; pileus bright orange; spores 5.086.5
Z 4.085.0 Om; hyphae of hymenophoral trama cylindrical, 3.088.0
Omwide ...t 23. H. gregaria

1. Hymenophoral trama regular or subregular; lamellae variously attached (subgenera
Hygrocybe and Pseudohygrocybe).
7. Hymenophoral trama strictly regular, made up of very long, tubuliform elements,
up to 2500 Om long; lamellae free or narrowly adnate (subgenus Hygrocybe).
8. Basidiomata blackening when bruised and with age.
9. Pileus and stipe greyish white with black pbrils . . .. 3. H. griseoalbida
9. Pileus and stipe with yellow to red colours.

10. Pileus and stipe with few to many black pbrils on a red, orange or
brownish background, even when young; spores 7.009.0 Z 5.58
7.0(88.0) Om, Q = (1.08)1.131.3, broadly ellipsoid, not constricted:;
basidiomata small to large with pileus 20690 mm broad

2. H. astatogala

10. Pileus and stipe without black pbrils; spores 8.0811.5 Z 4.586.0 Om,
Q=1.602.2(82.4), ellipsoid-oblong to cylindrical, often constricted,;
basidiomata small with pileus up to 15 mm broad

la. H. conica var. conicopalustris
8. Basidiomata not blackening.
11. Pileus white, pale yellow or pale orange.

12. Basidiomata white to pale yellow; spores and basidia dimorphic;
macrospores (7.08)8.0810.0(310.5) Z (6.08)6.589.5(810.0) Om,
microspores 4.006.5Z3.585.00m .............. 7. H. alwisii

12. Pileus pale orange with whitish umbo; stipe white; spores and basidia
not dimorphic; spores 7.0811.0 Z 5.087.0 Om

6. H. apala var. indica
11. Pileus vividly yellow, orange or red.

13. Pileus orange, contrasting with white lamellae and whitish to pale
yellow stipe; spores 8.0810.0 Z (5.58)6.087.0 Om, Q = (1.28)1.381.5,
broadly ellipsoid to ellipsoid, not constricted .. 5. H. aurantioalba

13. Pileus and stipe orange-yellow to red; lamellae yellowish; spores
7.0810.0(810.5) Z 4.586.5 Om, Q = 1.331.9, predominantly ellipsoid-
oblong, some subcylindrical, often in part constricted.

14. Pileus 25090 mm broad, orange-red to yellowish orange, slightly
sticky when moist .. .. .. 4a. H. acutoconica var. acutoconica
14. Pileus 20840 mm, vividly red at prst, viscid when moist
4b. H. acutoconica var. cuspidata
7. Hymenophoral trama subregular, made up of short to medium-sized elements, up
to 500 Om long; lamellae variously attached, often adnate or decurrent (subgenus
Pseudohygrocybe).
15. Pileus viscid to glutinous; pileipellis an ixotrichodermium.
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16. Edge of lamellae gelatinous, hyaline, sterile, made up of slender, branched
cheilocystidia; basidiomata pale pink to coralred .... 9.H. corallina

16. Edge of lamellae not gelatinous, concolorous with faces, fertile; basidio-
mata yellowish, orange or bright red.

17. Spores 7.589.5(310.5) Z 5.887.5 Z 4.536.0 Om, distinctly yattened,
in frontal view obpyriform with prominent median constriction (Q =
1.2501.4), in side-view ellipsoid-oblong (Q = 1.661.9)

12. H. lobatospora
17.Spores 5.588.0 Z 3.034.5 Om, not Vyattened, not or weakly con-
stricted.
18. Pileus at prst pale orange, soon turning pale yellow, glutinous; pilei-
pellis and stipitipellis an ixotrichodermium .. 10. H. ortoniana
18. Pileus at prst scarlet-red to orange-red, viscid; pileipellis and stipi-
tipellis predominantly an ixocutis . ........... 11. H. insipida
15. Pileus dry or at most slightly sticky when moist, smooth or squamulose;
pileipellis a cutis or trichodermium.
19. Pileus and stipe with bright colours, yellow, orange or red, occasionally
pileus with brown scales.

20. Pileus surface pbrillose to squamulose, at least at centre; pileipellis at
pileus centre a trichodermium, towards margin a cutis with tricho-
dermal tufts of erect hyphae, 5.0815 Om wide, often constricted at
septae.

21. Pileus orange-red to orange with concolorous scales; lamellae
whitish to pale yellow; basidiomata not darkening on drying

18. H. cantharellus

21. Pileus yellowish brown with darker brown scales; lamellae yel-

lowish brown; pileus and stipe darkening to dark brown or black

inexsiccata .................. 19. H. brunneosquamulosa

20. Pileus surface smooth and glabrous; pileipellis a cutis of repent hy-
phae, 2.087.0(810) Om wide.
22.Spores 7.589.5(310.5) Z 5.887.5 Z 4.586.0 Om, distinctly yat-

tened, in frontal view obpyriform with prominent median con-
striction (Q = 1.2561.4), in side-view ellipsoid-oblong (Q =
16819) ... 12. H. lobatospora
22. Spores not yattened, not constricted.
23. Spores 4.536.5 Z 4.085.5 Om, globose to subglobose
13. H. aurantia
23. Spores ellipsoid to oblong, often larger.
24.Spores 5.008.0 Z 2.584.0(84.5) Om; pileus and stipe yel-

low, lamellae pale yellow or white ... ... 15. H. parvula
24. Spores 6.5810.5 Z 4.087.5 Om; pileus and stipe orange or
red.

25. Pileus bright red, translucently striate when moist;
lamellae reddish or orange with paler edge; spores
6.5010.5 2 5.087.5 Om, broadly ellipsoid or ellipsoid:;
basidia 258382 8.08110m ... ... 16. H. mexicana
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25. Pileus orange, not striate; lamellae white to pale orange;
spores 7.089.0 Z 4.085.0 Om, ellipsoid to ellipsoid-
oblong; basidia 33350 Z 6.087.5 Om

14. H. aurantiocephala
19. Pileus and stipe predominanty brownish, greyish or green.
26. Pileus and stipe dark to palegreen .......... 17. H. smaragdina
26. Basidiomata without green colours, brownish or greyish.

27. Basidiomata small: pileus 5615 mm broad, stipe 10815 Z 161.5
mm, entirely greyish brown; spores 3.585.0 Z 3.034.5 Om; clamp-
connectionsabsent ........... ... . ... .. 25. H. deceptiva

27. Basidiomata larger: pileus 10065 mm broad, stipe 15890 Z 2610
mm; spores (7.08)7.5310.5(811.0) Z (5.08)5.586.5(37.5) Om;
clamp-connections present.

28. Pileus with olive-brown to dark brown scales on yellow-brown
background, not becoming perforate; stipe yellow; pileus and
stipe turning dark brown to black in exsiccata; smell not dis-
tinctive .................... 19. H. brunneosquamulosa

28. Pileus glabrous or slightly pbrillose, greyish brown, becoming
perforate at centre; stipe whitish or brownish; pileus and stipe
not darkening on drying; smell nitrous .. 8. H. cinerascens

DESCRIPTIONS OF THE SPECIES

SUBGENUS HYGROCYBE
Section Hygrocybe

Subsection Nigrescentes (Bataille) Arnolds

1. Hygrocybe conica (Schaeff.: Fr.) Kumm.

Agaricus conica Schaeff., Fungi Bavar. 4 (1774) 2; Agarius conicus Schaeff.: Fr., Syst. Mycol. 1
(1821) 103; Hygrocybe conica (Schaeff.: Fr.) Kumm., F¢hr. Pilzk. (1871) 111.

1a. Hygrocybe conica var. conicopalustris (R. Haller Aar. ) ex Arnolds £ Fig. 1

Hygrophorus conicopalustris R. Haller Aar., Schweiz. Z. Pilzk. 31 (1953) 141 (invalid); Hygrocybe
conica var. conicopalustris (R. Haller Aar.) ex Arnolds, Persoonia 13 (1986) 143.

Basidiomata small. Pileus 5815 mm, conical at prst, with or without acute umbo,
remaining so or becoming somewhat expanded with a conical umbo, brownish red
(K. & W. 9C7, 8C7); surface slightly viscid, appressed pbrillose; margin straight, ini-
tially entire, becoming pnely pssile to eroded. Lamellae free, whitish to cream, up to
4 mm wide, with entire, concolorous edge, crowded, with lamellulae of 182 lengths.
Stipe 15045 Z 184.5 mm central, cylindrical or compressed, slightly broader towards
base, hollow, somewhat translucent, light yellow (4A4), appressed pbrillose lengthwise.
Odour not distinctive. Entire basidioma blackening on bruising and with age.
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Fig. 1. Hygrocybe conica var. conicopalustris. A. Basidiomata; B. spores; C. basidia; D. pseudo-
cystidia. Scale bars: resp. 1 cm, 10 Om.

Spores 8.0811.5 Z 4.586.0 Om, Q = 1.682.2(32.4), Qav. = 2.0, ellipsoid-oblong or
cylindrical, not or slightly constricted in the middle. Basidia 40855 Z 8.0811.5 Om,
clavate to narrowly clavate, thin-walled, hyaline, 2- or 4-spored with sterigmata up to
5 Om long; mature basidia quickly collapsing and then plled with dark brown contents.
Lamella edge fertile, but in between basidia numerous basidioles present, measuring
208302 8.0815 Om, versiform, mostly fusoid or ventricose-rostrate, occasionally cylin-
drical, lageniform or clavate, thin-walled, hyaline. Pleurocystidia absent but similar
basidioles present on faces of lamellae. Hymenophoral trama regular, made up of very
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long (> 1000 Om) elements with tapering ends, 4.0325 Om broad, thin-walled, hyaline
or with yellowish brown to dark brown contents. Hyphae of pileitrama similar to those
of hymenophoral trama. Pileipellis a cutis, made up of 1.5810 Om broad, thin-walled
hyphae, plled with yellowish brown to dark brown contents. Stipitipellis a cutis; hyphae
1.0810 Om broad, thin-walled, plled with dark brown contents. Clamp-connections
observed at the base of basidia and cheilocystidia.

Habitat & distribution 7 On the ground, scattered, amongst decaying leaf litter under
cashew trees (Anacardium occidentale L.), not common, July.

Collections examined. INDIA: Kerala State, Calicut University Campus, 4.V11.1994, Manimohan
M602a (L); 6.V11.1994, Manimohan 602b (L).

Our collections evidently belong to the Hygrocybe conica complex, regarded by
some authors (e.g. Hesler & Smith, 1963; Boertmann, 1995) as a single, variable spe-
cies, by others (e.g. Courtecuisse & Duhem, 1994) as a complex with many species. We
follow a broad species concept since all characters seem to be intergrading. The small
basidiomata suggest afpnity to H. conica var. conicopalustris, described from mires
and bogs in Europe. Also, spore size and other microscopical characters pt in with this
taxon. However, our collections were not made in swampy areas.

2. Hygrocybe astatogala (R. Heim) Heinem. A Fig. 2, Plate 1

Bertrandia astatogala R. Heim, Rev. Mycol. 1 (1936) 224 (invalid); Bertrandia astatogala R. Heim
ex Heim, Rev. Mycol. 31 (1966) 155; Hygrocybe astatogala (R. Heim) Heinem., Bull. Jard. Bot.
Brux. 33 (1963) 436.

Basidiomata small to large. Pileus 10890 mm, conical with an obtuse umbo at prst,
then expanding but retaining an umbonate centre, initially with black, appressed pbrils
on a scarlet (K. & W. 9A8), reddish orange (7A8), yellowish orange (4A8) or reddish
brown (9D8) background, soon becoming uniformly black, translucently striate and
slightly viscid when moist; margin involute and entire when young, becoming straight
and pssile. Lamellae free to narrowly adnexed, initially white with concolorous, pnely
eroded edge, soon blackening, up to 6 mm wide, crowded, with lamellulae of 163
lengths. Stipe 400140 Z 4612 mm, cylindrical or slightly tapering towards apex, occa-
sionally compressed, pstulose, at prst with black, appressed pbrils on a reddish orange
(7A8), deep orange (5A8) or yellowish orange (4A8) background, whitish towards base,
soon becoming uniformly black, occasionally exuding a clear yuid when cut. Context
red to yellowish orange. Odour absent.

Spores 7.089.0 Z 5.587.0(88.0) Om, Q = (1.08)1.131.3, Qav. = 1.2, subglobose,
broadly ellipsoid to ellipsoid, frequently with refractive contents. Basidia 27045 Z
7.0811 Om, clavate, frequently with dark brown contents, mostly 4-spored, rarely 1- or
2-spored; sterigmata up to 7.0 Om long. Lamella edge heterogeneous, consisting of
basidia, tips of hymenophoral tramal hyphae and isolated dense tufts of versiform cheilo-
cystidia. Cheilocystidia 20870 Z 6.0810 Om, pliform, fusiform, clavate, cylindrical
or lageniform, often constricted, thin-walled, hyaline. Pleurocystidia absent; fusiform
pseudocystidia with a terminal, pliform projection (projecting ends of trama hyphae)
sometimes present but rare. Hymenophoral trama regular, made up of hyphae with
very long (> 1000 Om), up to 25 Om broad elements with rounded or tapering ends.
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Fig. 2. Hygrocybe astatogala. A. Basidiomata; B. spores; C. basidia; D. pseudocystidia. Scale bars:
resp. 1 cm, 10 Om.
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Pileipellis a cutis, made up of repent, thin-walled, 3.0815 Om wide hyphae with dark
brown to black or rarely yellow or orange contents. Stipitipellis a cutis, made up of
thin-walled, 5.0825 Om wide hyphae with dark brown contents. Clamp-connections
observed in trama hyphae and at the base of basidia.

Habitat & distribution £ On the ground amongst decaying litter, solitary or scattered,
locally common, JunedJuly.

Collections examined. INDIA: Kerala State, Calicut University Campus, 22.V1.1994, Manimohan
M583 (L); ibid. 4.VV11.1994, Leelavathy F779 (L), Leelavathy F780 (L); ibid. 26.V1.1995, Leelavathy
F804 (L); ibid. 30.V1.1997, Leelavathy F882 (L).

This species was originally described as Bertrandia astatogala by Heim (1936) from
Madagascar. It is now known to have a wide distribution in tropical and subtropical
regions, extending from central Africa to New Zealand (Horak, 1990) and Australia
(Young & Wood, 1997). Hygrocybe astatogala is one of the commonest Hygrocybe
species in Kerala.

Hygrocybe astatogala has a similar habit as H. conica, which also turns black in age.
The former differs in the presence of black pbrils on pileus and stipe from the beginning,
in the shorter and broader ellipsoid spores, in the presence of true cheilocystidia (also
described by Young & Wood, 1997) and in the excretion of yuid in moist conditions.
Hygrocybe astatogala shows a remarkable variability in size and colour of the basi-
diomata. We do not see a reason to distinguish different taxa since all characteristics are
intergrading. A similar variability is known in the H. conica complex, where, however,
several species or varieties are distinguished by many authors (see description of
H. conica).

3. Hygrocybe griseoalbida Leelav., Manim. & Arnolds, spec. nov. i Fig. 3

Pileus 283840 mm latus, convexus vel conico-convexus, non-umbonatus, griseo-albidus, radial-
iter nigro-pbrillosus, vulnerato nigrescens, siccus. Lamellae liberae vel adnexae, albidae vel pallide
griseae, nigrescentes. Stipes 40860 Z 384 mm, e pileo concolor. Odor nullus.

Sporae 9.0812.0 Z 4.086.0 Om, ellipsoideae-oblongae vel cylindraceae, frequenter strangulatae.
Basidia 25845 Z 7.5810 Om, clavata, 4-sporigera. Cheilocystidia et pleurocystidia nulla. Pseudo-
cystidia 30865 Z 7.0815 Om, versiformia. Trama hymenophoralis regularis. Hyphae cuticulae pilei
repentes, 3.5810 Om latae, pigmento nigro contentae. Hyphae omnes pbulatae.

Holotypus: India, Kerala State, Calicut University Campus, 28.V11.1993, Leelavathy F746 (L).

Basidiomata small to medium-sized. Pileus 28340 mm, convex, hemispherical to
conico-convex without umbo, slate-grey (K. & W. 3F2) due to black pbrils on dull
greyish white background, blackening on bruising; surface dry; margin straight, entire
at prst, becoming pssile. Lamellae free to narrowly adnexed, ventricose, up to 6 mm,
crowded, with lamellulae of 203 lengths, white to pale grey, becoming blackish, at prst
at the edge, with entire, concolorous edge. Stipe 40860 Z 364 mm, central, cylindrical,
equal, hollow, white with closely appressed black pbrils giving an overall slate-grey
(3F2) appearance, becoming blackish on bruising. Context white to pale grey, in pileus
1.5 mm thick. Odour absent.

Spores 9.0812.0 2 4.086.0 0m, Q = 1.882.5, Qav. = 2.0, ellipsoid-oblong to cylin-
drical, frequently slightly to strongly constricted. Basidia 25345 Z 7.5810 Om, clavate,
4-spored, rarely 1- or 2-spored, with sterigmata up to 7.0 Om long, plled with blackish
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Fig. 3. Hygrocybe griseoalbida. A. Basidioma; B. spores; C. basidia; D. pseudocystidia. Scale bars:
resp. 1 cm, 10 Om.

pigments when mature. Lamella edge fertile or with dense clusters of pseudocystidia in
some regions. Pseudocystidia 30865 Z 7.0315 Om, originating from the trama hyphae,
versiform, mostly clavate, occasionally mucronate, ventricose-rostrate or with a very
long, beak-like projection at the apex, thin-walled, hyaline or plled with blackish pig-
ments. Pleurocystidia absent. Hymenophoral trama regular, made up of hyphae with
very long (> 1000 Om) elements with tapering ends, 5.0 48 Om broad, thin-walled, hya-
line. Hyphae of pileitrama similar to those of hymenophoral trama; oleiferous hyphae
frequent. Pileipellis a cutis, made up of thin-walled hyphae, 3.5810 Om broad, with
greyish or blackish intracellular pigment. Stipitipellis a cutis with thin-walled hyphae,
1.5825 Om wide, with greyish brown or blackish intracellular pigments. Clamp-
connections present in all parts of the basidioma.

Habitat & distribution /A On the ground, scattered or solitary, not common, Julyd
August.

Collectionsexamined. INDIA: Kerala State, Calicut University Campus, 8.V111.1984, Leelavathy F252
(L); ibid. 28.V11.1993, Leelavathy F746 (L, holotype); ibid. 2.VI111.1995, Leelavathy F817 (L).

Hygrocybe griseoalbida is a very characteristic species by the prominent, black,
appressed pbrils on the white pileus and stipe and free, white lamellae. Bright colours
are completely absent in the basidiomata that are entirely blackening on bruising or
on drying. Another distinctive feature are the cylindrical to oblong-ellipsoid spores,
frequently with a median constriction.

The regular hymenophoral trama, free lamellae and blackening of the entire basi-
diome are typical of subsection Nigrescentes (Bataille) Arnolds of section Hygrocybe.
Among the blackening species of Hygrocybe reported so far, none seems to have the
combination of characters described above. Hygrocybe conica var. peradenyca (Sacc.)
Pegler, known from Sri Lanka (Pegler, 1986), is similar in having appressed pbrils on
both pileus and stipe, but that taxon has a conico-campanulate pileus with an acute
umbo, yellow basidiomata and broadly ovoid spores.
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Subsection Macrosporae R. Haller ex Bon

4. Hygrocybe acutoconica (Clem.) Singer

Mycena acutoconica Clem., Bot. Survey Nebraska 2 (1893) 38; Hygrophorus acutoconicus (Clem.)
A.H. Sm., N. Amer. Spec. Mycena (1947) 472; Hygrocybe acutoconica (Clem.) Singer, Lilloa 22
(1951) 153. i Hygrocybe persistens (Britzelm.) Singer, Rev. Mycol. 5 (1940) 8.

4a. Hygrocybe acutoconica var. acutoconica i Fig. 4

Basidiomata medium-sized to large. Pileus 25890 mm, conico-convex at prst, becom-
ing plano-convex with an obtuse to conical umbo, orange-red (K. & W. 8A8) to reddish
orange (7A8) at centre, yellowish orange (4A8) towards the margin, surface slightly
sticky and translucently striate when moist, silky striate to smooth, glabrous; margin ini-
tially slightly involute, entire or lobate, becoming straight to revolute and deeply pssile.
Lamellae free, up to 15 mm wide, subdistant, with lamellulae of 184 lengths, pastel-yel-
low (1A4, 2A4) with concolorous, somewhat eroded edge. Stipe 258100 Z 10615 mm,
central, cylindrical or slightly tapering towards apex, hollow, concolorous with pileus at
apex, downwards yellowish orange (4A8) and whitish at base, twisted pbrillose-striate
lengthwise. Context in pileus concolorous with surface. Odour and taste absent.

Spores (7.08)7.589.5(810.0) Z (4.58)5.086.0 Om, Q = (1.36)1.581.6(81.8), Qav. =
1.6, ellipsoid-oblong to slightly phaseoliform, some ellipsoid, sometimes constricted.
Basidia 35350 Z 7.0810 Om, clavate, mostly 4-spored, occasionally 2-spored with
sterigmata up to 6.0 Om long. Lamella edge fertile; cheilocystidia and pleurocystidia
absent. Hymenophoral trama regular, made up of hyphae with very long (> 1000 Om),
thin-walled, pale yellowish, 2.0818 Om broad elements with tapering ends. Hyphae of
pileitrama similar to those of hymenophoral trama but frequently inyated up to 30 Om.
Pileipellis an ixocutis, made up of loosely entangled, thin-walled hyphae, 4.036.5 Om
wide, with pale yellowish orange intracellular pigment. Stipitipellis a cutis with thin-
walled, hyaline or pale yellowish hyphae, 1.088.0 Om wide. Clamp-connections present
in all parts of the basidioma.

Habitat & distribution /A On the ground, scattered to gregarious, amongst decaying
leaf-litter under cashew trees (Anacardium occidentale L.), June d October.

Collections examined. INDIA: Kerala State, Calicut University Campus, 26.V1.1991, Leelavathy

F680 (L); ibid. 22.V1.1994, Manimohan M580 (L); ibid. 25.V1.1995, Leelavathy F807 (L); ibid.
27.V1.1997, Leelavathy F880a (L); ibid. 22.V/1.1998, Leelavathy F963 (L).

On the basis of non-blackening basidiomata with a conical pileus, free lamellae and
a strictly regular trama, our collections belong to Hygrocybe subsection Macrosporae.
In all essential characters it is identical to H. persistens as described by Arnolds (1990)
from the Netherlands and to H. acutoconica, as described by Hesler & Smith (1963) from
North America. These names are synonyms and H. acutoconica has priority (Candusso,
1997). The basidiomata from Kerala are robust and larger than those usually found in Eu-
rope (Arnolds, 1990; Boertmann, 1995), but Hesler & Smith (1963) described H. acuto-
conica from North America with a pileus up to 10 cm broad and stipe up to 12 mm
thick. The spores of our collections are more slender than those of H. aurantioalba and
H. apala, as described in this paper, but somewhat broader than those recorded from
European collections (Arnolds, 1990; Boertmann, 1995).



112 PERSOONIA i Vol. 19, Part 1, 2006

*

A (D
o

Fig. 4. Hygrocybe acutoconica var. acutoconica. A. Basidiomata; B. spores; C. basidia. Scale bars:
resp. 1 cm, 10 Om.
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4b. Hygrocybe acutoconica var. cuspidata (Peck) Arnolds A Fig. 5, Plate 2

Hygrophorus cuspidatus Peck, Bull. Torrey Bot. Club 24 (1897) 141; Hygrocybe cuspidata (Peck)
Murrill, N. Amer. FI. 9 (1916) 379; Hygrocybe acutoconica var. cuspidata (Peck) Arnolds, Persoonia
12 (1985) 475.

Basidiomata small to medium-sized. Pileus 20840 mm, conical to conico-convex,
at centre blood-red (K. & W. 10C8) to cherry-red (10B8), yellowish towards margin,
viscid and translucently striate at margin when moist; surface glabrous; margin slightly
involute, somewhat wavy, entire, becoming pssile. Lamellae free to narrowly adnexed,
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up to 5 mm wide, crowded, with lamellulae of 183 lengths, white to light yellow (4A4)
with pnely crenulate, concolorous edge. Stipe 20870 Z 437 mm, central, cylindrical,
broader towards base, hollow, orange (5A5) at apex, downwards yellowish and almost
white at base, pnely striate lengthwise, less viscid than pileus. Context concolorous
with the pileus surface. Odour and taste not distinctive.

Spores 7.0810.0(310.5) Z 4.586.5 Om, Q = 1.381.9, Qav. = 1.5, very variable in
shape, ellipsoid, ellipsoid-oblong or subcylindrical, sometimes weakly to strongly con-
stricted, with a large oil drop almost plling the lumen. Basidia 26645 Z 7.0010(612.5)
Om, clavate, 4-spored, with sterigmata up to 6.0 Om long. Lamella edge fertile; cheilo-
cystidia and pleurocystidia absent. Hymenophoral trama regular, made up of hyphae
with very long (> 1000 Om), thin-walled, hyaline, 16526 Om wide elements with
tapering ends. Hyphae of pileitrama 8.0817 Om wide, thin-walled, hyaline. Pileipel-
lis an ixocutis of parallel to slightly interwoven hyphae, made up of 2.087.0 Om
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Fig. 5. Hygrocybe acutoconica var. cuspidata. A. Basidiomata; B. spores; C. basidia. Scale bars: resp.
1cm, 10 Om.



114 PERSOONIA i Vol. 19, Part 1, 2006

wide, thin-walled hyphae. Stipitipellis an ixocutis with thin-walled, hyaline or pale
yellowish hyphae, 1.0310 Om wide. Clamp-connections present in all parts of the basi-
dioma.

Habitat & distribution A On the ground, solitary or scattered, in open places as well
as in wooded areas, July d October.

Collections examined. INDIA: Kerala State, Calicut University Campus, 25.V111.1994, Manimohan
M611 (L); ibid. 14.V11.1995, Leelavathy F816b (L); ibid. 27.V11.1995, Leelavathy F816¢ (L); ibid.
17.V111.1996, Leelavathy F849b (L); Nilambur Teak Forest, 19.X.1994, Manimohan M616 (L).

This taxon is identiped by us as H. cuspidata, originally described from North
America, in view of the viscid, red, conical pileus; free lamellae with regular trama;
non-discolouring basidiomata and large, variable spores. Hygrocybe cuspidata is also
known from Europe (Arnolds, 1990). Our collections seem to differ slightly from Euro-
pean and North American material in the paler, whitish lamellae, but this character is
quite variable in the group of H. acutoconica (Boertmann, 1995).

Together with other authors, we regard H. cuspidata as a variety of H. acutoconica
(Arnolds, 1986) since it differs only in the bright red colour of the pileus. Some authors
consider it merely a variant of that species (Boertmann, 1995). The size of the basidio-
mata in our material of var. cuspidata is considerably smaller than in var. acutoconica,
but this may be accidental. Other authors have not recorded substantial differences in
size of pileus and stipe (Hesler & Smith, 1963; Arnolds, 1990).

Hygrocybe cystidiorubra A.M. Young & A.E. Wood, recently described from Aus-
tralia (Young & Wood, 1997) is probably identical. According to the description it differs
only in the presence of pseudocystidia, a feature observed occasionally in numerous
species of subgenus Hygrocybe and considered by us a character without taxonomic
signipcance (Arnolds, 1974).

5. Hygrocybe aurantioalba Leelav., Manim. & Arnolds, spec. nov. i Fig. 6

Pileus 10640 mm latus, conicus, demum plano-convexus, umbonatus, centro rubro-aurantiacus,
margine luteo-aurantiacus, viscidulus, pellucido-striatus. Lamellae liberae vel subliberae, albae. Stipes
250860 Z 285.5 mm, cylindraceus, pstulosus, translucens, albus, pallide luteus vel luteus, pbrilloso-
striatus, siccus. Odor nullus.

Sporae 8.0810.0 Z (5.58)6.057.0 Om, late ellipsoideae vel ellipsoideae. Basidia 26562 Z 7.0511
Om, 4- vel (2-)sporigera. Cheilocystidia et pleurocystidia nulla. Pseudocystidia presentes, 10815 Om
lata, versiformia. Trama hymenophoralis regularis, elementis > 1000 Z 10840 Om. Pileipellis ixocutis,
hyphae 3.0315 Om latae. Fibulae presentes.

Holotypus: India, Kerala State, Calicut University Campus, 2.V1.1995, Leelavathy F802 (L).

Basidiomata small to medium-sized, somewhat delicate. Pileus 10040 mm, conical
with an acute umbo at prst, becoming plano-convex with umbo, reddish orange (K. & W.
7AB8) at centre, deep orange (6A8) or yellowish orange (5A8 to 4A8) towards margin,
fading to yellow except at the disk which remains reddish orange; surface slightly sticky
and translucently striate when moist, silky striate or smooth, glabrous; margin slightly
incurved and entire at prst, becoming straight, pssile, and lobate. Lamellae free to nar-
rowly adnexed, rather crowded, up to 4.5 mm wide, with lamellulae of 182 lengths,
white, with entire or pnely crenulate, concolorous edge. Stipe 25060 Z 265.5 mm,
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Fig. 6. Hygrocybe aurantioalba. A. Basidiomata; B. spores; C. basidia; D. pseudocystidia. Scale bars:
resp. 1 cm, 10 Om.



