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Abstract. Following a generic circumscription of the genus Chlorophyllum Massee a detailed account
of C. molybdites is given with particular reference to its occurrence in South Africa. Its overall distribu-
tion and its poisonous qualities are discussed, as are the symptoms and treatment.
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Mushroom poisoning.

Introduction

Chlorophyllum molybdites is a fungus, which fig-
ures prominently in the literature, but there has been
controversy involving its taxonomy and toxicity. Also
because of the fact that many relevant papers appear
in obscure journals its reported distribution was in need
of clarification. Previously its distribution, although
known to be extensive, was often given in rather vague
terms such as ‘common throughout the tropics’. The
present contribution confirming this statement, also
shows it to occur in subtropical and even some temper-
ate regions of the world. Such information, necessitat-
ing a scan of the world literature, was unavailable to
most interested mycologists; hence previous work on
C. molybdites has tended to focus on regional studies.

The present contribution attempts to give an over-
view of the taxonomy, distribution and toxicity of C.
molybdites. 1t is also intended as a guide to medical
practitioners, since symptoms, their onset and dura-
tion, are discussed along with treatment.

Description
Chlorophyllum Ma_ssee, Bull. Misc. Inf. Kew 135. 1898.

*Corresponding author.

[Non Chlorophyllum Murrill, North American Flora
9: 172, 1910 = Chloroneuron Murrill

Sporophores large, resembling those of Macrole-
piota spp. such as M. rhacodes (Vitt.) Sing., initially
drum-stick-like then expanded and umbrella-shaped.
Pileus convex-campanulate, then convex, finally ap-
planate, with or without a low obtuse umbo; surface
disrupting into conspicuous scales on a white, radially
fibrillose background, except in the region of the disc
where it remains entire. Lamellae attached to a collar-
ium around the stem apex, initially white becoming tar-
dily blue-green or olive. Stipe elongate-cylindric to
slightly enlarged below and with a well developed ring.
Annulus movable, membranous, double. Flesk thick,
white, becoming orange or reddish on bruising or on
exposure. Surface of pileus a trichodermial palisade of
long septate, thin-walled, clavate elements. Cheilocys-
tidia ovoid, obpyriform or sphaero-pedunculate, thin-
walled, hyaline or with dark brown contents. Pleurocys-
tidia nil. Spore-print green, fading to dull dirty green or
ochraceous on drying. Spores large, hyaline or very
pale brownish, broadly amygdaliform with a truncate
germ-pore, and with a complex dextrinoid wall, which
is also orthochromatic in cresyl blue. Hymenophoral
trama regular. Clamp connexions often difficult to dem-
onstrate.

Type species: Chlorophyllum esculentum Massee

[=C. molybdites (Meyer: Fr.) Massee]
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Chlorophyllum molybdites (Meyer: Fr.) Massee, Bull
Misc. Inf. Kew 136. 1898, False Parasol, Green Gill
Green lined Parasol

Figs. 1,2 & 3

Agaricus molvbdites Meyer, Primitiae Fl. Esseq. 300
1818.

Agaricus molvbdites Meyer [in Fries Epicrisis, 13. 1838
not in Syst. Mycol. 1: 308, 1821 as sometimes
cited] .

Lepiota molvbdites (Mever) Sacc., Syll. Fung. 5: 30, 1887

Mastocephalus molvbdites (Meyer: Fr.) Kuntze, Res

" Gen. PL 2: 860. 1891
molvbdites (Meyer: Fr.) Pat, Bull

trimest. Soc. mycol. Fr. 29: 215, 1913.

L .‘rn‘m‘uf')i'u,'rx

Agaricus morganii Peck, Bot. Gaz. 4; 137. 1879

Lepiota morganii (Peck) Sacc., Syll. Fung. 5: 31, 1887

Mastocephalus morganii (Peck) Kuntze, Rev. Gen. P1. 2:
86(). 1891

Chlorophyllion morganii (Reck) Massee, Bull. Misc. Inf
Kew 136. 18935.

Agaricus glaziovii Berk., Vid. Meddel. 1879-1880: 32
1880,

Pholiota glaziovii (Berk.) Sacc., Syll. Fung. 5: 751, 18587
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Lepiota ochrospora Cooke & Mass., Grevillea 21: 73.
1893,

Chlovophyllum esculentum Massee, Bull, Misc. Inf. Kew
136. 1898,

Lepiota esculenta (Mass.) Sace. & Syd., Syll. Fung. 16: 1.
1902

Agaricus guadelupensis Pat., Bull. trimest, Soc. mycol
Fr. 15: 197. 1899

Annularia camporm Speg., An. Mus, Nac. Buenos
Aires 6: 117. 1899.

Lepiota camporiom (Speg.) Speg., Bol. Acad. Nac. Cienc.
Cordoba 29: 114. 1926

? Lepiota chlovospora Copel., Ann. Mycol., Berl. 3: 25.
1905.

lgaricus congolensis Beeli, Bull. Soc. Royv. Bot. Belg.
61: 92. 1928

Chlorophvilion (Beeli)
Heinem., Fl. lcon. Champ. Congo 16: 323. 1967

maolvbdites  var. congolense

Sporophores robust and rather thick-set, at first
drum-stick -like, then expanded and umbrella-shaped.
Pilews to 12 (-30) em diam., convex -campanulate,
becoming convex and finally applanate, with a low

obtuse umbo. In the very young stage entirely dark

Fig. 1. Chlirophyllum molvhdiles

Basidiocarps in various stages of development
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Fig. 2. Chlorophyllum molybdites. A-D, Microcharacters of specimen from C. L. de Villiers Sportsfield, Pretoria, 15.2.89. A, Cuticular

elements from umbo; B, Cheilocystidia; C, Basidia; D, Spores. E-H, Microcharacters of specimen from Meyerton, Pretoria,
20.2.89. E, Cheilocystidia; F, Cuticular elements from umbo; G, Basidia; H, Spores. All X 666.
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Fig. 3. Distribution of Chlorophyllum molybdites. Triangles indicate localities referred to in text.

brown, but with expansion of the cap, the surface rapid--
ly disrupts except at the umbo, into large irregular
dark brown scales. These scales, which often curl up at
the edges, tend to be concentrically disposed, and are
concentrated toward the disc, becoming more and
more dispersed toward the shortly striate margin.
Examination of both the umbo and these large flat
scales under a lens, shows them to have a disrupted,
minutely granular-punctate texture. The remainder of
the pallid surface is comprised of innumerable tiny tri-
angular, slightly darker tipped, radial fibrils. Lamellae
of several lengths, to 1.2 cm deep, attached to a collar-
ium around the apex of the stipe, at first white, becom-
ing tardily blue green or olive-green; drying dirty dark
yellowish olive in exsiccatae. Stipe to 12 (-25) cm high,
to 2 (-2.5) cm wide, cylindric, expanding only slightly to
the non-bulbous base, at first white then watery
streaky grey-brown, discolouring red-brown when

handled, and with a well developed ring. Annulus mov-
able, membranous, double, white above with a grey
-brown marginal zone below. Flesk white, but in the
exposed socket from which the stem has been removed,
becoming orange. Surface of umbo formed of a pali-
sade of long, clavate, thin-walled, septate structures to
150 #m in length, and 10-16 gm in width at the apex.
Cheilocystidia abundant, thin-walled, hyaline, ovoid,
obpyriform, or sphaero-pedunculate, 25-50 x 17-21
um. Basidia 25-30 X 10-11 um, thin-walled, hyaline,
clavate, with 4 sterigmata. Spore print: pale bright
green, fading to dull dirty green. Spores 8-10 X 6.5-7.2
u#m, hyaline, broadly amygdaliform with a complex
dextrinoid wall and prominent truncate germ-pore.
Hyphae mostly devoid of clamp-connexions. Habitat:
on lawns, playingfields, open grassland.

In South Africa. Specimens in K from .Transvaal:
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Pretoria, comm. A. A. Pearson, 1950; in open grass, L.
C. de Villiers Sportsground, Pretoria, D. A. Reid and A.
Eicker, 15 Feb. 1989; Meyerton, Pretoria, Prof. Robber-
tse, 20 Feb. 1989 [specimen forming the basis of the
above account]; Tompi Seleka, College of Agriculture,
Lebowa, Nebo District, J. Malan, 26 Feb. 1989.

Additional reports in the literature from Tran-
svaal, Natal, Eastern Cape and South West Africa as
follows: Transvaal: Pretoria or Pretoria District: Fairy
Glen, Garsfontein Road, Skinner Court, Rustenburg

District. Rustenberg, Zwartruggens (Doidge, 1950, cited
" in literature as Lepiota morgani;, Stephens & Kidd,
1953; Louwrens, 1964; Levin et al., 1985; Natal: (Ste-
phens and Kidd, 1953; Louwrens, 1964; Levin et al.,
1985). Eastern Cape: (Louwrens, 1964). South West
Africa: (Louwrens, 1964). According to these reports it
is not usually common, but may be plentiful in very wet
rainy seasons, or following late summer or early
autumn rains.

Distribution outside South Africa: Specimens in K
from: AFRICA: South West: Amngola: Huilla, Dr.
Welwitsch (271), 8 Feb. 1860; Cazengo, Dr. Welwitsch
(276), June 1855. West: Nigeria: Oil Palm Research Sta-
tion, Benin, Benin Div., Benin Prov., J. M. Waterston
(1034), 5 July 1948; Cowan Estate, Sepele, Jekri-Sobo
Div., Warri Prov,, J. M. Waterston (1035), 11 July 1948;
Soil in field, Jericho, Ibadan, J. O. Eyerike (321), 11 June
1971; common in grass, Uyo, Cross River State, R. A.
Nicholson (24), 10 May 1985. Ghana: bare soil at edge of
flower bed, Tafo, Miss M. Holden (G. C. 26), 1955; the
following collected by A. C. Rose on rough grassland,
cut lawns, roadside verges or bare mud, Cape Coast, C.
C. 7007 A-B, 25 May 1970; University College Campus,

CC. 7115, CC 7115 A-C, 3-8 June 1971. Ivory Coast: all

collected by Aké Assi: Bingerville, No. 46, June 1971;
the following from Jardin Botanique de I'Université

d’Abidjan, No. 127, May 1973; No. 145, 8 June 1973; No._

147, 10 June 1973; Nos. 472, 473, 15 May 1976; Nos. 474,
477, 20 May 1976; No. 17955, 12 June 1988. Sierra Leone
Njala (Kori), F. C. Deighton (M. 2733), 7 June 1949;
Njala, S. S. Monde (6, 11), 28 Oct. 1970. East: Zambia
under Pinus kesiya, Mavekera, G. D. Piearce (F. P. 546),
Feb. 1978; in maize field, Masese, Western Prov., T. T.
Chitenpa (746/1/2), 28 Jan. 1983. Malawi: in rubbish
dump and also in leafy compost in wood near Roman
Catholic Cathedral, Zambo District, 2800 ft., J. William-
son (672), 15 Dec. 1973; same locality and collector as
follows: Williamson (699), 23 Dec. 1973; Williamson
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(717), 28 Dec. 1973; Williamson (722), 29 Dec. 1973; Wil-
liamson (770). 9 Jan. 1974; Williamson (772), 11 Jan.
1974; Brachystegia woodland, Makwawa, Zombo Dis-
trict 2900 ft., B. Morris (110 B), 17 Feb. 1980. Tanzania
amongst grass, muddy sand and soil, Massazine, Zan-
zibar, Mrs. H. Faulkner (3_145), 27 Dec. 1962; amongst
grass, Sawa, Tanga District, sea level, Mrs. H. G. Faul-
kner (3782), 10 May 1966; University College, Dar-es-
Salaam, B. J. Harris (226), Dec. 1969; Dar-es-Salaam
District, J. N. R. -Kasembe, Spring 1970; grassland,
Sawa, Tanga District, Tanga Prov., sea level Mrs. H.
G. Faulkner (4519), 10 Dec. 1970; Ukiriguru, Mwanza
District, Lake Prov., 1180m, D. L. Ebbels (F. 18., F. 54),
4 March 1971; 29 Dec. 1971, same collection data Ebbels
(F. 79), 23 Feb. 1973; Sewage Farm, Dar-es-Salaam
University, Uzaramo District, Eastern Prov., 45m, N.
Gardiner & C. M. R. Hennessy (94; 95), 28 Jan 1974;
same locality: N. Gardiner (113), 7 April 1974; C. M. R.
Hennessy (115), 9 April 1974. Kenya: amongst roadside
grass, Mt Kenya, above Nyeri Station, Central Prov.,
6100 ft, R. W. Rayner, 17 Nov. 1951; Nairobi, P. J.
Greenway, 23 June 1952; Muguga, Kikuyu, Central
Prov., M. Ivory, 5 Dec. 1969; open grass glades in Aca-
cia xanthophaea woodland, Lake Naivasha, Rift Valley
Prov. 6200 ft, Mrs. E. Polhill (400), 9 June 1963; same
locality and collector as follows: in short grass on
fringe of Acacia woodland, and also in thick Pen-
nisetum clandestinum, Polhill (301), 23 Jan. 1970; in
semi-open situation, edge of Acacia xanthophaea wood-
lands, Pothill (305), 27 Jan. 1970; amongst Pennisetim
clandestinum, Polhill (306), 31 Jan. 1970; East Rift, N.
Kinangop, 6200 ft, Polhill (21), 7 May 1968; Lake Naiva-
sha (S. Lake, Hippo Point), Nairobi District, Rift Val-
ley Prov., 1889m, D. N. Pegler (153), 20-March 1968.
Uganda: moist grassland, Lake George, 1 mile South of
Kasenyi, Toro District, Western Prov., J. M. Lock (14),
19 May 1969. Ethiopia: leaf mould under trees, Gam-
bela, Illubabore Prov., J. W. Ash (529), 16 June 1970;
Lake Sholla, J. W. Ash (1721), 24 June 1972; discontinu-
ous ring on ground, 8 km west of Swedish Point, Arussi
area, Shoa Prov., J. W. Ash (2024), 15 July 1973; Radio
Voice of the Gospel Compound, Southern Addis Ababa,
Shoa Prov., Hugh Pain (Ash 3579), 8 July 1976. MID-.
DLE EAST: Israel: Z. Avizohar-Hershenzon, 3 Sept.
1958. Melanesia: Mauritius: Reduit, A. Peerally, June
1984. ASIA: India: Kerala State: Calicut, Prakasan
(355), 3 May 1980; Chandigarh, S. Arya (1/77), 10 July
1977; Bihar State, Mohalla Bhagalpur, M. H. S. John
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(29), 3 Aug. 1978; West Bengal: Kalyani Dt. Nadia, C. R.
Mehera, 21 Jan. 1968; Calcutta, Amlan Aich (97), Feb.
1976; Calcutta, N. Samajpati (44/78, 45/78), 26 June
1978; (58/78), 17 July 1978; Paraganas, Rajpur; Tapati
Mondal (M2), 15 July 1980. Bhutan: Thimphu, W. T. H.
Peregrine (SIB 219), Feb. 1985. Nepal: Lalitpur, Miss
Bunu Pundey (567), 1 Aug. 1974. Malaysia: Kuala
Lumpur, 1948 (IM1 24673); rotting compost, M. S. J angi,
13 Oct. 1985; K. M. Graham, Oct. 1986. Thailand: Soil
under Citrus sp. Eangwat Lamphun, Amphol Muang, T.
Schumacher & K. Hoiland, 24 June 1978. Christmas
Island (Indian Ocean): Drumsite, in cleared area, D. A.
Powell (680), 4 Aug. 1983; South Point Terrace, D. A.

Powell (786), 10 Oct. 1984. Brunei: on buffalo dung, W.

T. H. Peregrine (SIB 1040); on lawn, W. T. H. Peregrine
(SIB 739), 13 Nov. 1971. Philippine Islands: T. H.

Quimio (7393), 16 Aug. 1976. AUSTRALASIA: Aus-

tralia: Western Australia: On watered lawns, Gasgoyne
river, Agricultural Research Station, Carnarvon, A.
Young 18 May 1971. Queensland: Camp Mountain, F. J.
Considine (28, 38) 2 March 1939, 25 March 1939; F. J.
Considine, unlocalized Nov. 1940; F. J. Considine (103),
received 1940; Botanic Gardens, Brisbane, J. E. C. Aber-
deen (1317), 23 Feb. 1953; University grounds, St. Lucia.,
Brisbane, J. Peberdy (64/86), 13 April 1964. On lawn
Rockhampton, R. Owens, Nov. 1986. Papua New
Guinea: in mud under No. 2 staff house, Lae Township,
Mrs. M. E. Brown (5081), 12 Sept. 1967, litter at base of
Araucaria cunninghamsii, Manki logging area, Bulolo
subdistr., Morobe Distr., 2500 ft. alt., Miss P. A. Wright
(933), 8 Sept. 1968; Port Moresby, coll. D. Shaw & A.
Williams (6288), 20 Nov. 1968; Chester Street, Port
Moresby, D. Shaw (6301), 28 Nov. 1968; Konedobu, D.
Shaw (6358), 18 Jan. 1969; on lawn in rings, Port Mores-
by, T. V. Price, 9 March 1975; garden lawn, Konedobu,
B. N. Muthappa, Jan. 1984; British Solomon Islands:
Guadalcanal: Dodo Creek Research Station, J. V. Jack-
son (G23), Nov. 1977. New Caledonia on pastureland,
Dumbea, B. Huguenin (NC 65001), 25 Feb. 1964. Fiji:
Eastern side of Viti Levu, C. C. M. Griffin (23), Feb.
1982.

SOUTH AMERICA: Brazil: Rio de Janeiro, Glaziou
(9144); also (8558) [holotype of Ag. glaziovii]; Recife,
Matadouro de Beberibe, O.. Soares, 18 June 1954.
Guyana: coastlands, on the ground, Jenman (6359), Jan.
1892; same data, No. 6426, July 1892 [Syntypes of L.
ochrospora]; coastal pastures, Jeman (6166), May 1896
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- [holotype of C. esculentum]. Venezuela: Ex Herb. ‘Ber-

kley. CENTRAL AMERICA: Trinidad R. E. D. Baker
(1486). Martiniqgue: common all year, especially on
lawns and savanah, J. P. Fiard (25), 1974. Honduras: La
Flecha, N. S. Metes (187), 9 Sept. 1973. Belize: J. N.
Hedger, Oct. 1966. NORTH AMERICA: United States:
Texas, A & M College Campus, H. Thiers (1383) 1953.
Louisiana: Tulane University Campus, D. A. Reid, 17
Aug. 1967; 18 Aug. 1968. Florida: Gainesville, R. Singer,
16 May 1943; W. L. Illmann (45127), 5 Sept. 1954; D. A.
Reid, Sept. 1977; On lawn, Altamonte Springs,
Seminole Co., P. A. Schallert, 6 July 1958. Okio:
Dayton, A. P. Morgan, 13 Oct. 1879 [authentic for Ag.
morgani Peck but not the holotype as the epithet was
published in March 1879]. There is also a copy of ‘a
rough oil painting by Mr. Morgan’. Illinois: pasture,
Geneseo E. T. & S. A. Harper, July 1898. Kansas: Fungi
Columbiani 1301, E. Bartholomew, 1898. Canada:
Ouebec: near Aylmer, D. D. McArthur (63893), 2 Sept.
1959 (Det. J. W. Groves).

There are also reports from the literature as fol-
lows: AFRICA: West and Central: (Zoberi, 1972). Zaire:
(Beeli, 1928- description of Agaricus congolensis;
Heinemann, 1968) Congo: (Singer, 1969). Ghana: (Hol-
den, 1970). East: Zambia: (Piearce, 1977; 1981; Piearce in
Storrs and Piearce, 1982; Pegler and Piearce, 1980).
Malawi: (Morris, 1987). Tanzania: (Pegler, 1977). Kenya:
(Charters, 1960; Pegler, 1977; Pegler and Rayner, 1969).
Uganda: (Pegler, 1977). Ethiopia: (Ash, 1976). Indian
Ocean: Mauritius: (Peerally and Sutra, 1972). ASIA:
Middle East: Israel: Avizohar-Hershenzon, 1967;
Heinemann, 1968; Binyamini, 1975) India: General
(Manjula, 1983; Purkayastha and Chandra, 1985). Sout#:
Tamil Nadu State (Manjula, 1980; Natarajan and Man-
jula, 1981; Natarajan and Kaviyarasan, 1991). West:
Maharashtra (Desai, 1947; Sathe and Pahalkar, 1976;

. Sathe and Deshpande, 1980). North: Uttar Pradesh

(Singh and Mehrothra, 1974; Ghosh et al., 1976).

‘Malaysia: Selangor (Pegler, 1986). Thailand: (Cansrikul,

1977; Hoiland and Schumacher, 1982). Vietnam: Tonkin
(Patouillard, 1913). Brumei: (Peregrine and Ahmad,
1982; Pegler, 1986). Philippine Islands: (Reinking, 1921):
Luzon: (Copeland, 1905- description of L. chlorospora;
Graff, 1913; 1914; 1927; Theodoro, 1937; Quimo, 1983).
Chyristmas Island: Indian Ocean (Pegler, 1956). Taiwan:
(Chen, 1987). Korea: (Lee and Rhee, 1958). Japan:
(Kawamura, 1954; Ito, 1959; Ohasi, 1971; 1978; Hongo,
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1986; Imazeki and Hongo, 1987; Imazeki et al., 1989).
Russia: Far Eastern USSR: Primotsk krai (Wasser,
1985; Wasser and Zakordonets, 1986) Tahiti: (Parks,
1926; Graff, 1927). AUSTRALASIA: General: Through-
out Australasia (Pegler, 1986). Australia: Queensland;
common in Brisbane...,, it has been recorded for all
Queensland coast. (Aberdeen, 1979; Young, 1982);
Blackbutt and Nanango (Young, 1989) New South

Wales: Sydney (Young, 1989). Northern Territory: Dar-

win (Young, 1989). Western Australia: Carnavon
(Hilton, 1982; Young, 1989). New Zealand: (Wasser,
1985; 1986). SOUTH AMERICA: Argentina: Central
and Northern. Provinces of Buenos Aires, Cordoba and
Tucuman (Spegazzini, 1899- description of L. campor-
um; 1926; Martinez, 1948; Singer, 1969; Singer and

Digilio, 1951). Brazil: Southern and Eastern Central in-

cluding provinces of Santa Catarina, Rio de Janeiro,
Sao Paulo (Fries, 1838; Berkeley, 1880- description of
Agaricus glaziovii, Bresadola, 1896; Grandi ef al., 1984).
French Guiana: (Floch, 1965). Guyana: (Meyer, 1818 -
description of Agaricus molybdites; Cooke-1893 descrip-
tion of Lepiota ochrospora; Massee, 1898 - description
of Chlorophyllum esculentum; Graff, 1927). Venezuela:
(Dennis, 1970). Trinidad: Murrill, 1911; Baker and Dale,
1951; Dennis, 1952). CENTRAL AMERICA: Costa Rica
(Rowlee, 1924). Grenada: (Murrill, 1911). Bahamas: Cat
Island (Murrill, 1911, 1919). Martinique: (Duss, 1903;
Pegler, 1983). Guadeloupe: (Patouillard, 1899 descrip-
tion of A. guadelupensis; Duss, 1903). Jamaica: (Murrill,
1911). Cuba: (Kreisel, 1970). Mexico: (Perez-Silva et al.,
1970), also from the following states: Chiapas (Guzman
and Johnson, 1974; Perez-Moreno and Villarreal, 1988).
Oaxaca and Vera Cruz (Welden and Guzman, 1978;
Davalos and Guzman, 1979): Morelos (Portugal et al.,
1985). Mexico (Zarco, 1986; Perez-Silva and Aguirre
-Acosta, 1986; Chio et al., 1989). Hidalgo (Frutis and
Guzman, 1983). Jalisco (Guzman and Garcia Saucedo,
1973; Manzi, 1976; Davalos et al., 1983). Zacatecas
(Acosta and Guzman, 1984). San Luis Potosi (Guzman,
1961; 1963). Baja California (Guzman, 1961; 1963; Ayala
and Guzman, 1984). NORTH AMERICA: United
States: widely distributed South and West of a line pass-
ing through the states of New York, the states border-
ing the Great Lakes, Wisconsin, Iowa, Nebraska,
Colorado, Arizona and California as far north as
Oroville; becoming more frequent in the Southern
States. (Lloyd, 1898; Chesnut, 1900; Mcllvaine, 1900;
Atkinson, 1901; Morgan, 1907, Moffat, 1909; Murrill,
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1910; 1911; 1914; 1949; Singer, 1946; Smith, 1949; 1963;
1975; Smith and Weber, 1985; Stubbs, 1971; Miller, 1972;
Orr and Orr, 1979; Ammirati et al., 1985; McKnight and
McKnight, 1987; Huffmann et al., 1989). Records from
individual states include the following: District of
Columbia (Ford and Clark, 1914); Ohio (Peck, 1879 -
type of Ag. morganii; Morgan; 1883; Hard, 1908; Ford
and Clark, 1914; Wolf and Wolf, -1947); Michigan
(Lloyd, 1899; Kauffmann, 1918; 1924; Bessey, 1939;
Smith, 1954); Indiana (Mcllvaine, 1900; Moffat, 1909);
Illinois: (Dennis, 1952); lowa (Martin, 1937); Kentucky
(Overholts and Overholts, 1916); Missouri (Webster,
1915); Kansas (Mcllvaine, 1900; Bartholomew, 1927);
Oklahoma (Levetin et al., 1990); Tennessee (Hesler,
1960; Petersen, undated; Heinemann, 1968; Sundberg
and Richardson, 1980); Georgia (Mcllvaine, 1900; Han-
lin, 1966). Florida (Murril, 1937; 1949; Singer, 1946; Den-
nis, 1952; Weresub, 1971). Mississippi (Weresub, 1971);
Louisiana (Mcllvaine, 1900); Texas (Mcllvaine, 1900;
Weresub, 1971) California (Smith, 1936; Horne and Con-
dit, 1941; Weresub, 1971; Sundberg, 1971; Thiers and
Thiers, 1976; Arora, 1979). Canada (Gussow and Odell,
1927; Groves, 1972). Uncommon to rare in the Great
Lakes region and south-eastern Canada (Ammirati et
al., 1985). Quebec (Weresub, 1971). Ontario (Dearness,
1927; Pomerleau, 1980).

EUROPE: Previous records are of specimens growing
under glass (Singer, 1946); the most recent report being
from the Netherlands (Vellinga, 1990). However, Wa-
tling (1991) has published an account of a British collec-
tion from Edinburgh, which comprised hundreds of
basidiomes growing amongst compost in a bed of
exotic ornamental plants. It would seem, therefore,
that in Europe, C. molybdites is an alien species which
occurs sporadically as the result of chance introduc-
tion, usually under glass or very occasionally exotic:
plants in gardens. However, in view of its having
become an established component of the agaric flora of
Israel following similar accidental introduction, it
could well colonize warmer regions of central and
southern Europe.

Illustrations

Coloured illustrations are to be found in Ammirati,
Traquair and Horgen (1989) PI1. 207; Binyamini (1975)
PL. 51; Bottomley and Talbot (1953) p. 27; Dennis (1970)
Pl 10, fig. 10; Heinemann (1967) Pl. 52; Imazeki and -



324

Hongo (1987) P1. 36, fig. 247; Imazeki et al. (1989) p. 181;
Ito (1959) p. 266; Kawamura (1954) fig. 451; Levin et al.
(1985) p. 53; Lincoff and Mitchel (1977) Pl. 8, fig. 27.
Louwrens (1964) p. 15; McKnight and McKnight (1987)
Pl. 29; Miller (1972) fig. 18; Morgan (1883) Pl. 2; Morris
(1987) PL. 2 - poor!; Natarajan and Kaviyarasan (1991)
p. 70; Orr and Orr (1979) Pl. 76-poor!; Pegler (1983) Pl.
22G; Piearce (1977); Pomerleau (1980) fig. 494; Rinaldi
and Tyndalo (1972) p. 36, fig. 3; Smith (1975) PIL. 117
-underside only; (1985) fig. 142; Stephens and Kidd
(1953) P1 7A; Van der Westhuizen (1983) p. 37; Watling
(1991) p. 23; Young‘ (1982) Pl. E1; (1989) p. 11; Zoberi
(1972) P1. 15-poor!

Black and White illustrations as follows: Aberdeen
(1979) Pl. 15A; Arietti and Tomasi (1975) p. 203 - poor!;
Charles (1931) fig. 9 - good!; Chesnut (1900) PL 5; Floch
et al. (1966) Pl. 8; Groves (1979) fig. 139; Guzman (1977)
Pl. 150, fig. 370; Hard (1908) Pl. 7, fig. 35; Mcllvaine
(1900), PI. 14-excellent!; Peerally and Sutra (1972), fig. 1
-3; Pegler (1977), fig. 65; (1983), fig. 82 A-D; Piearce in
Storrs & Piearce (1982), Pl. 34; Reinking (1921) fig. 22;
Rowlee (1924), PI. 11, fig. 1; Smith (1963), p. 185; Kellin-
ga (1990), p. 78; Wasser (1985), P1. 13, fig. 1- after Pegler
(1977) q.v.; Wasser and Zakordonets (1986) fig. 1; Zoberi
(1972), fig. 28.

Edibility

Judged from the literature there is a general con-
census of opinion that Chlorvophyllum molybdites is poi-
sonous, at least to the majority of those who eat it,
although not deadly. Furthermore it would seem to be
more toxic when consumed raw. However, some peo-
ple appear to be able to eat it without ill effects. It has
also been reported as toxic to small animals according
to Charters (1957) who attributed these data to Chesnut
(1900) following Ford (1923). However, I cannot find
this information in Chestnut’s paper.

Singer (1955) suggested the possibility that there
was a smaller spored edible form, but Pegler and
"~ Rayner (1969) and Pegler (1977) were unable to confirm
this after an investigation of all the material available
at Kew. They went on to suggest that the toxicity
might be dependant upon climatic and habitat factors
alone but with little evidence to support this view.

It seems more probable that certain individuals
show varying susceptibility to the toxin produced by
the fungus. Evidence for this comes from an account by
Graff (1927) of a party of four in the Philippine Islands
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. who shared the same meal at which they ate this fun-

gus, after which one person suffered no ill effects,
another experienced only slight indigestion, a third was
quite ill, while the fourth feared he would not live
through the night, but survived with the aid of a doctor.

Floche et al. (1966) investigated both clinically and
chemically, poisonous gathering from French Guyana
and found a toxic substance, possibly an alkaloid,
which was water soluble and extremely labile with
respect to time and temperature.

Eilers and Nelson (1974) have published an account
of the characteristics and partial purification of the
toxin of Chlorophyllum molybdites, which according to
Lincoff and Mitchel (1977) is a thermolabile protein
molecule. This toxin is inactivated when heated in
water to 70°C (158°F) for 30 minutes. According to Lin-
coff & Mitchel (l.c.) “this finding suggests that those
who have been poisoned by this mushroom may not
have cooked it sufficiently.” However, such an hypoth-
esis does not explain why persons sharing the same
meal show such marked individual differences in their
reaction to this fungus. Peerally and Sutra (1972) con-
sidered that there was a strong presumption that tox-
icity was due to the presence in the cap of aromatic
amines, and that those fruitbodies ‘consommés frais’ in
the stage with white gills are toxic, whereas those
older specimens with blue-green gills and containing
oxydized aromatic amines were not. This they suggest-
ed might explain why the fungus is sometimes reported
as non toxic to certain persons.

Symptoms, which commence from 20 minutes to
three hours after ingestion, are those of a gastro-intes-
tinal upset of varying severity involving thirst, nausea,
vomitting and diarrhoea, sometimes followed by a
state of stupor. Some patients experience cold sweats
or cramps, others may show blood stained mucus in
their watery stools. Charters (1960) reported two cases
of poisoning from Nakuru, Kenya involving a Sikh
woman and European man. The woman, in addition to
experiencing the above symptoms, showed “inversion
of T-wave in all the praecordial leads of her electro-
cardiogram”. Both patients suffered from circulatory
collapse, but both recovered. [Note a more detailed
medical account of the case involving the Sikh woman
was reported by Charters, 1957]. Suggested treatment
is to ensure that the patient rests, is kept warm, and is
given a purgative. Most patients recover within a day
or two.
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South African authors are unanimous in consider-

ing C. molybdites to be poisonous but not deadly (Ste-
phens and Kidd, 1953; Bottomley and Talbot, 1954; Lo-
uwrens, 1964; Van der Westhuizen, 1983; Levin et al.,
1985).

In West Africa Chlorophyllum molybdz'tes is regard-
ed as poisonous although the various authors note that
in some parts of the world there may be edible forms or
races, or alternatively that certain individuals may be
able to eat the species without ill effects (Heinemann,
1968; Singer, 1969; Zoberi, 1972). However, Singer
(1969) notes an instance of material from the Braz-
zaville region of the Congo being eaten, presumably
with no ill effects, by the collector. Also a collection
from Sierra Leone, Deighton, M. 2733 (in K) was noted
as edible.

In East Africa the species is likewise recorded as
poisonous. From Zambia, Piearce (1977, 1981, 1982) and
Pegler and Piearce (1980) report that it definitely
causes a severe gastro-intestinal upset. In Malawi it is
regarded as inedible by the indigenous population (Mor-
ris, 1987); From Kenya, Pegler (1977) cites one collec-
tion [Nairobi, coll. Greenway] which was “said to have
caused serious but not fatal poisoning to a European”,
while Charters (1960) reports two non-fatal poisonings
from Nkuruy, one involving a Sikh woman, and the
other a European man. Ash (1976) lists it as poisonous
in Ethiopia. From Mauritius, Peerally and Sutra (1972)
have provided a personal account of poisoning follow-
ing the ingestion of a small quantity of the caps and
stems of freshly picked young fruitbodies in which the
gills were still white. These were excellent to taste but
produced gastro-intestinal symptoms, as outlined
above after an interval of about 3 hours.

In Asia, Chlovophyllum molybdites is also regarded
as a toxic species. Avizohar-Hershenzon (1967) has
given a detailed account of its occurrence and toxicity
in Israel, where it is thought to be an introduction from
elsewhere. It first occurred in the Acclimatization Gar-
den of the Agricultural Research Station in Rehovot in
1942. Two years later it spread to a neighbouring citrus
orchard and is now found in irrigated gardens and
lawns of Stenotaphrum secundatum, and is widely dis-
tributed in the Coastal Plain.

At least 150 cases of poisoning had been attributed
to this fungus in the 25 years prior to 1967, and two-
thirds of these involved children. Again the symptoms
were of the general gastro-intestinal type discussed
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above and commenced from 20 minutes to 3 hours after
ingestion. However, in some cases these 'symptoms
were accompanied by cramps or a rise in temperature.
A quick recovery usually followed the same day. The
author noted that the incubation time was shorter and
the intensity of the symptoms more severe when the
mushroom was eaten raw. Heinemann (1968) and
Binyamini (1975) also noted its poisonous qualities.

In India it is reported as poisonous, often with the
reservation that there may be edible forms or races
(Singh and Mehrothra, 1974; Ghosh et al., 1976; Sathe
and Deshpande, 1980; N atara)an and Manjula, 1988
Purkayatha and Chandra, 1985). Recently Natarajan
and Kaviyarasan (1991) have given a detailed case his-
tory of a 13-year old boy from Palavakkan, a suburb of
Madras City, who ate one quarter of a fresh fruitbody.
Since this account includes details of successful treat-
ment using current methodology it is quoted extensive-
ly: The boy developed nausea after 30 minutes, foll-
owed after one hour by continuous vomiting. In addi-
tion he experienced a griping stomach pain in the upper
abdomen (the epigastric region), followed by profuse,
yellow watery diarrhoea. Hospitalization was neces-
sary and “intravenous fluid consisting of 5% dextrose
in normal saline and 5% dextrose” was administered to
effect rapid rehydration. “Any residual toxin in the
stomach was removed through Ryles tube aspirations”.
“Injection of Metaclopramide (10 mg) was given
intramuscularly to control vomiting” and “injection of
Lasix (lcc) was given intramuscularly to remove any
toxic substances from the blood. No oral fluid was all-
owed until recovery. Vomiting was controlled with this
treatment and all other symptoms subsided within 12 h.
He started on oral fluids next day and on antacid along
with ranitidine to prevent further damage to the gas-
tric mucosa”. The patient was advised to follow a
bland diet for a few days, and within two days had com-
plete recovered.

From Thailand, Hoiland and Schumacher (1982)
report a case of poisoning in which the owner of a
house and his family experienced severe diarrhoea and
stomach ache after eating it.

The situation in the Philippines is partxcular}y
interesting as Copeland (1905) described a new species
Lepiota chlovospora Copel., in a paper on esculent fungi
of the islands, with the implication that it too was
edible. This fungus in now commonly considered to be
a synonym of Chlorophyllum wmolybdites. Later Graff
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(1913) reported collecting this same fungus in the
Manila area where it was -growing in fairy rings in
great profusion. The determination as L. chlorospora
was confirmed by Copeland himself. Graff also went on
to observe that while it was originally reported as an
edible species ‘cases have come to note where it has
acted as a violent emetic’. Reinking (1921) also noted
that it was poisonous.

Graff (1927) referring back to his finding of L.
chlorospora in August 1912 reported on the results on a
party of four who ate this fungus. Desirous of having a
mushroom meal, they requested him to gather them
sufficient of this mushroom. This he did with some hes-
itancy and after warning them of the dangers. The
mushrooms were of same size, but only about half -
expanded, with the gills still white. The result of this
meal was that one member of the party reported that
they were delicious and that he experienced no ill
effects. Another ‘felt some slight inconvenience but
nothing very serious’ and would, under normai circum-
stances, ‘have thought little of it, deeming it no more
than a passing indisposition, probably a light attack of
indigestion’. The third member of the party was ‘ren-
dered quite ill’ while it was feared that the fourth
would ‘not live through the night...” but did so with the
aid of a doctor, and although weak from his experi-
ence, was about again in a day or so. Graff also pro-
vided details of the symptoms produced following the
consumption of this fungus. These are basically the
same as those reported above.

In reporting. C. molybdites from Far Eastern Rus-
sia, Wasser (1985) and Wasser and Zakordonets (1986)
indicate that this fungus is poisonous.

~ From Australia, Aberdeen (1979) commented that
it is ‘definitely poisonous if eaten uncooked or partially
cooked, but has been eaten by a number of people after
cooking. The symptoms included vomiting and diarr-
hoea”. Young (1982) also noted that it is poisonous as
did Shepherd and Totterdell (1988) who again listed the
same gastro-intestinal symptoms adding that “patients
recover in a day or two”. Young (1989) quotes a publica-
tion by Southcott (1974) reporting four separate poison-
ings in the Darwin area [presumably by C. molybdites] ,
but in each instance ‘the quantity consumed was rather
small and the material either eaten raw or apparently
only briefly cooked.- The symptoms were consistent,
and included initial drowsiness followed by violent
vomiting with intense stomach pain, severe diarrhoea
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with the vomiting of blood and mucus and temporary
mild urinary disturbance. In some cases there was also
a dusky blue colour in the finger nails and mouth
region, suggesting methaemoglobinaemia. All patients
recovered within 48 h and suffered no after effects’.

Young (l.c.) also records a discussion with J. E. C.
Aberdeen at which the latter revealed that he had
experimented with C. molybdites and that the results
suggested the presence of a thermolabile substance.
These findings are in accord with those of workers in
other geographical regions across the world.

Young (l.c.) gave details of two further instances of
poisoning following in’ge'sti‘on of this fungus, the iden-
tity of which was confirmed by Young himself. The
poisoning occurred at Nanago in southern Queensland
and involved a mother and her 26 year old daughter.
Each ate half a raw cap about 3 cm in diameter, and the -
onset of symptoms occurred 30 minutes to two hours
later.

The daughter suffered more acutely than the
mother and had to be hospitalized for just about 2 days;
both suffered initial drowsiness. The daughter on
admission to hospital exhibited marked blueness of lips
and tongue, together with dehydration; she had a high
white cell count [12.3, normal 4.8-10.8] and the presence
of protein and hyaline casts in the urine. Treatment
involved intravenous rehydration using every 3 h, alter-
natively 500 ml of either Hartmans solution or 4% dex-
trose 0.18% saline solution until urinary function was
fully restored. The cyanosis had disappeared by the fol-
lowing day.

- An interesting aspect of these poisonings is that .

‘the mother had been eating the fungus previously for at

least three years and considered it excellent for food.
She either dried it for future use or cooked it shortly
after collection; the dried material was reconstituted
with water before cooking.

Young considers that the above poisonings ‘strong-
ly support the hypothesis that C. molybdites is quite
toxic when raw, but is edible when cooked’. However,
he emphasized that the term ‘cooked’ means very well
cooked. However, the poisonings could equally be ex-
plained by the view of Peerally and Sutra (1972) that
the fungus is only poisonous in the young stages when
the gills are still white. The fact that the caps when
eaten were only 3 cm diameter in the above incident,
suggests they. must have been very young indeed.

South America: here there is more conflicting data
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as to the poisonous versus the edible qualities of C.
molybdites. This appears to have originated when Jen-
man collected material of a large lepiotoid fungus from
the coastal plains of British Guiana (now Guyana) in
1892 and 1896, and sent it back to Kew for study by
both Cooke and Massee, noting that it -was an edible
species. This material formed the basis for two new
taxa i.e. Lepiota ochrospora Cke. & Massee - said to be
“highly fragrant like the best mushroom and equally
edible” and Chlorophyllum esculenturm Massee which
was described as an “Edible mushroom”. Both epithets
are now usually taken to be synonyms of C. molybdites.
However, was Jenman merely reporting on the
edibility of his own material or was he also recording
local oipinion on the subject? If he was citing his own
experience, was he one of those lucky persons who are
able to eat this fungus with impunity or was he, per-
haps, eating only mature specimens? Alternatively is
there an edible form of this fungus in Guyana? This
latter suggestion seems unlikely in view of the fact that
there are reports of poisonings by this fungus in nearby
French Guyana (Floch, 1965; Floch et al., 1966) and
Dennis (1970) in his Fungus Flora of Venezuela notes
that ‘typical C. molybdites is poisonous to most people’.
Again, Spegazzini (1899) noted that his Annularia
camporum from Argentina, also usually taken to repre-
sent a synonym of C. molybdites, was edible, although
sometimes dry and tough, becoming flaccid but not
putrescent. In contrast, Martinez (1948) reporting what
he erroneously thought to be the first occurrence of this
fungus in Argentina noted that it caused temporary,
violent gastrointestinal symptoms, which were rarely
fatal, and disappeared spontaneously after two or three
days.

In Central America the data is again conflicting..

From Costa Rica, Rowlee (1924) reports that ‘The
natives of Costa Rica told Dr. Stork that it was good to
eat....". However, Kreisel (1970) listed it from Cuba as
poisonous, and it is likewise regarded as poisonous in
Mexico (Perez Silva, Herrera and Guzman, 1970; Guz-
man and Johnson, 1974; Guzman, 1977, Dayabos and
Guzman, 1979; Ayala and Guzman, 1984; Perez-Silva
and Aguirre-Acosta, 1986). _

.The situation in North America is similar. In the
United States, authors are mostly in agreement in con-
sidering C. molybdites to be poisonous, although many
comment on the fact that some people can eat it with-
out ill effects. Haines (1984) records that it contains a

327

toxin unrelated to amatoxins and some authorities
indicate that this can be largely destroyed or removed
by heating or cooking (Hesler, 1960; Smith and Weber,
1985) while others report the opposite. Indeed Chesnut
(1900) reports that it is still poisonous after-a variety of
methods of preparation such as after “frying, boiling,
parboiling, discarding the cooking water, and then bak-
ing; and by cooking in various ways, after having previ-
ously allowed the fungi to lie in salt water”.

In general, those persons who experience gastro-
intestinal symptoms of poisoning after eating this fun-
gus, and these may be very severe and require hospitali-
zation, usually recover in a day or two and suffer no
further impairment to their health. However, Chesnut
(1900) records one fatality which occurred at Cham-
paign, Illinois in 1900, involving a two year old girl who
ate an unknown quantity’ of the raw mushroom.
McKnight and McKnight also note without specifying
that “Some deaths have definitely been caused by

~Green Gill”. '

Authors who refer to the fungus as poisonous
include the following: Charles, 1931; Murrill, 1937, 1949;
Bessey, 1939; Singer, 1946; Wolfe and Wolfe, 1947;
Miller, 1972; Smith, 1975; Orr and Orr, 1979; Sundberg
and Richardson, 1980; Haines, 1984; Smith and Weber,
1985; Ammirati et al., 1985; McKnight and McKnight,
1987. Those who, in addition to noting its poisonous
qualities, also comment on the fact that some persons
are able to eat it without ill effects include Lloyd, 1898;
Chesnut, 1900; Atkinson, 1901; Hard, 1908; Moffat, 1909;
Murrill, 1910; 1911; 1914; Webster, 1915; Kauffman,
1918; Horne and Condit, 1941; Smith, 1949, 1963; Dennis,
1952; Smith, 1954; Stubbs, 1971; Sundberg, 1971; Lincoff
and Mitchel, 1977; Arora, 1979; McKnight and
McKnight, 1987; Huffman et al., 1989.

In citing the above reports on edibility it is usually
unclear as to whether the authors were drawing on per-
sonal knowledge or merely perpetuating previously
published data from the literature. In this context it is
worth noting that Peck, who described Lepiota mor-
gant. in 1879, only learned of its toxicity in 1892
(Haines, 1984). However, Lloyd (1898) wrote “I have
eaten it without any bad result, and Berry Benson used
to write me it was a regular article of diet with him.
Prof. Peck advises me however, that some of his corre-
spondents report indisposition from eating it”.
Mcllvaine (1900) quoting from a correspondent Mr. H.
I. Miller of Terre Haute, Indiana, 1898 wrote “Six fam-
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ilies, here, have eaten heartily of them. The experience

is that one or two members of each family are made

sick, though in two families, who have several times
eaten them, no one was made sick. I enjoy them
immensely, and never feel any worse for eating them. I
doubt if we have a finer flavoured fungus. The meat is
simply delicious”. Mcllvaine (l.c.) also quotes from data
supplied to him by Prof. W. S. Carter, University. of

Texas, Galverton “on the poisoning of three laboring

men from eating this fungus. They were seriously sick,
but recovered”. Hard.(1908) observed ‘I have known
several families to eat it, making about half of the chil-
dren in each family sick. I regard it as a dangerous
plant to eat’. Horne and Condit (1941) reported a case
where four people ate it following which two women
experienced severe symptoms, one gentleman experi-
enced mild effects and another was unaffected. Arora
(1989) noted ‘that after eating it several times without
effect, I was made ill by some which sat in the fridge
for two days”.

In Canada, C. molybdites is likewise considered to
be poisonous, see Gussow and Odell (1927); Dearness
(1927); Groves (1926); Weresub (1971); Pomerleau (1980);
Ammirati et al. (1985).

Discussion

In general there has been a tendency to recognize
but a single variable species of Chlorophyllum Massee,
although in recent years a few additional, often not
very distinctive taxa have been described. Pegler (1977,
1983) takes a broad concept of C. molybdites, and his
fairly extensive synonymy has been accepted in this
paper. However, Heinemann (1967) recognized a num-
ber of taxa on the basis of variation in spore size, the
prominence of the germ pore and the colour of the
spore print, but Pegler (l.c.) found these characters to
be too variable to justify recognition of more than a
single taxon. Nevertheless, we do not exclude the possi-
bility that C. molybdites will ultimately be shown to
comprise a number of closely related taxa, even within
the confines of Southern Africa.

Several varieties of Chlorophyllum molybdites have
been published as follows:

1. Chlorophyllum molybdites var. luteolosporum
Sing. Pap. Mich. Acad. Sci. 32: 139. 1946. ‘A typo
differt sporis in cumulo luteolis recedit’.
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This variety was said to differ “in the ‘deep colo-
nial buff’ (R) spore print and lamellae” and to have a
context tending to become reddish as well as yellow on
injury. It grew solitary at the type locality. It was col-
lected from Gainesville, Alachua County, Florida, by R.
Singer.

2. . Chlorophyllum molybdites var. marginatum

(Smith) comb. nov. .

Lepiota molybdites var. marginata Smith., Mushrooms
in their Natural Habitats 1. 1949. ‘A typo differt
lamellae fuscomarginatae’.

A survey of the literature would seem to indicate
only Sundberg (1971) has reported refinding C. molyb-
dites var. marginatum. He wrote “California material
studied in the fresh condition appears to be C. molyb-
dites var. marginata A. H. Smith, but the lamellae mar-
gins are white in the button stage rather than dark as
indicated in the original description of the variety.
(Smith, 1949). However, the margins do darken to
almost black as the carpophores mature”. Neverthe-
less, Ammirati et al. (1985) note under C. molybdites,
that the gills are white in the early stages and remain
white or become brown to almost black. McKnight and
McKnight (1987) stated that the gill edges are dark frin-
ged. These two descriptions suggest the variety mar-
ginatum, at least in part.

Smith, after publishing the variety marginata,
based on material from Michigan, did not seemingly
refer to it subsequently. However, his wife H. V. Smith
(1954) published an account under this varietal name,
which was somewhat confused, since she noted that
“All collections are from the southern part of the state”
(i.e. Michigan) and then that “var. marginata is known
only from the type collection”. It seems probable that
the description should be seen as an inclusive account
of the species C. molybdites in Michigan, rather than as
a restricted one applicable only to var. marginatum,
especially since she observed that it was var. molyb-
dites that was the commonly encountered variety.

3. Chlorophyllum molybdites var. congolensis
(Beeli) Heinemann, FI. Icon, Champ. Congo 16: 323.
1967.

Agaricus congolensis Beeli, Bull. Soc. Roy. Bot. Belg.
61: 92. 1928.
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This varietal epithet, proposed by Heinemann
(1967), is here regarded as a straightforward synonym
of C. molybdites and is not considered further in this
discussion.

From a perusal of the literature it is clear that
there is considerable variation in colour of the pileal
scales in C. molybdites, ranging from conspicuous and
dark brown to inconspicuous in shades of pale cinna-
mon or pale pinkish tan. Considerable variation in this
feature was noted in collections from the Eastern Tran-
svaal, and detailed accounts follow of two such gather-
ings. '

The first comprised sporophores which were con-
siderably smaller and more delicate than the typical
form, and had scales on the cap which were pallid and
far less prominent:

Pileus 5-6 cm diam., convex-campanulate with
slight umbo, the surface disrupting into very pale buff,
indistinct, applanate scales on a dirty white, silky,
radially fibrillose background; the scales becoming
more and more dispersed toward the shaggy appen-
diculate margin. Lamellae to 1 cm deep, free, attached
to a collarium around the apex of the stem, blue green.
Stipe to 8 cm high, 0.5 cm wide at the apex, enlarging to
1.2 cm at the slightly bulbous base, dirty white with an
apical, movable ring. Annulus white, edged brown
below. Flesh in socket after removal of stem becoming
orange-red. Microcharacters as in typical form. Hab-
itat: Tompi Seleka College of Agriculture, Lebowa, J.
Malan, 26 Feb. 1989.

A further variant was collected with brown-dotted
gill edge, which would seem to be referable to C. molyb-
dites var. marginatum, described from the United
States:

Sporophores initially drum-stick-like, with small
conical cap closely applied to the apex of the stem, but
soon expanding to hemispherical then convex and
finally applanate. Pileus to 8 cm diam., but larger when
fully expanded, initially pale buffy-brown with the
entire surface soon becoming minutely tesselated, but
subsequently ruptured by coarse tangential cracks
revealing the underlying white flesh. The surface
finally breaking up into prominent, evenly distributed,
buffy-brown, concentrically disposed, loosely attached
applanate scales on a white background, with the cen-
tral disc entire and darker brown. The scales eventu-
ally completely disappear from a marginal zone 3 cm

wide, leaving the bare surface with a floccose-fibrillose
texture. Lamellae greenish, with a dark brown dotted
edge. Stipe to 13 cm high, 1.0-1.3 cm wide, cylindric, but
enlarged below to a basal bulb 1.5-3.0 cm wide, dirty
white, and floccose-fibrillose above the apical ring.
Annulus membranous, movable, white above, but
underneath with buff-brown scales toward the margin.
Flesh white over gills,_but brown in centre and cortex
of stem. Surface of central disc formed of a thick tri-
chodermial palisade layer of erect, closely crowded,
thin-walled hyphal elements to 90 #m or more in length
and 6-12 ym wide, with obtuse apices, some with inflat-
ed bases to 18 #m wide, others uninflated. In the lower
portion of the trichoderm many hyphal segments inflat-
ed to 15 u. Cheilocystidia thin-walled, sphaero-pedun-
culate to ovate, 24-40 X 14-20 xm, with a dark brown
sap. Basidia 25-35 X 9-10 um, thin-walled, hyaline,
clavate, with 4 sterigmata. Spores 9.0-11.0 X 6.5-8.0
um, amygdaliform, with complex dextrinoid wall and a
prominent truncate germ pore.

Habitat: in open grass, L. C. de Villiers Sportsfield,
D. A. Reid & A. Eicker, 14 Feb. 1989.
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