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New data for Leucoagaricus and Leucocoprinus (Agaricaceae) in Bulgaria

M. Lacheva*

Department of Botany and Agrometeorology, Faculty of Agronomy, Agricultural University,12 Mendeleev, 4000 Plovdiv, Bulgaria

Abstract. New data on seven lepiotaceous fungi are reported for the country. One of them – Leucocoprinus badhamii (Berk. and Broome) Locq. were recorded 
for the first time in Bulgaria. The species Leucoagaricus wichanskyi (Pilát) Bon and Boiffard are of conservation value included in the Red List of fungi in 
Bulgaria. All taxa are presented with brief chorological data and notes on their distribution in the country. The new species are described and illustrated by 
photographs. Presented are macroscopic pictures of some of the typical species. Some observations are discussed in support of the microscopic separation of 
Leucocoprinus badhamii from Leucoagaricus pilatianus. The aim of the paper is to enrich the information about fungal diversity of Bulgarian mycota.
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Introduction Material and methods

Lepiotaceous fungi comprise the white- and  green-spored The fungal species were registered in differently floristic regions 
members of Agaricaceae belonging to the genera Chamaemyces of the country (Figure 1). Distribution of the taxa is given according to 
Earle, Chlorophyllum Massee, Cystolepiota Singer, Endoptychum the floristic regions adopted in the Flora of the PR Bulgaria 
Czern., Lepiota (Pers.) Gray, Leucoagaricus Locq. ex Singer, (Jordanov, 1966). For three regions, a division into subregions is 
Leucocoprinus Pat.,  Macrolepiota Singer, and Melanophyllum applied, as follows: Stara Planina Mts (western, central, eastern), Mt 
Velen. (Vellinga, 2001, 2002, 2004; Asef and Muradov, 2012). The Sredna Gora (western, eastern), the Rhodopes Mts (western, 
genera Leucoagaricus (Losq.) ex Singer, and Leucocoprinus are central, eastern). Fruiting bodies as well as of species were 
relatively well-known in Europe (Bon, 1993; Candusso and Lanzoni, photographed with SONY Cyber-shot 5.1Mpix (Figures 2, 3, 4, 5). 
1990). Fruitbodies of fungi belonging to the genera Leucoagaricus Air-dried studied specimens of the fungi are kept in the Mycological 
and Leucocoprinus are characterised by a white, yellow, brownish- Collection of the Agricultural University, Plovdiv (SOA).
red pileus and free gills with a regular trama when young, later 
becoming irregular. Spores are globose, oval or ellipsoid to 
amygdaliform, and the spore print is whitish. The spore wall is 
smooth, often thick and indistinctly pseudoamyloid. Cheilo- and 
pleurocystidia either occur or are absent. The shape, size and 
attachment of the ring, as well as color and surface of the pileus are 
important diagnostic features of the genus. Much attention is also 
paid to the reaction of the pileus and flesh in aniline, concentrated 
HNO , KOH or especially NH OH, causing discolouration of the 3 4

cuticle or the flesh  to greenish or blue tinge.
The lepiotaceous fungi has not yet been fully studied in the 

Bulgaria. There have been sparse reports on macrofungi  in the 
country, but there is still no comprehensive study on the macrofungi 
of lepiotaceous fungi. Some studies on the biodiversity of 
macrofungi in the country have provided data on the diversity of this 
two genera (Gyosheva, 2000; Stoichev and Dimcheva, 1987b; 
Stoichev, 1995b; Stoichev and Lacheva, 2002; Stoichev and 
Gyosheva, 2005; Lacheva, 2011; Lacheva, 2012c).

During field studies of macrofungi conducted by the author, two 
collections of a remarkable species, namely Leucocoprinus 
badhamii (Berk. and Broome) Locq., was discovered for the first time 
in Bulgaria. This record is described and illustrated herein. 
Concerning other species indicate new chorological data for the 
country.

*e-mail: agaricus@abv.bg
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Figure 1. Map of the floristic regions of Bulgaria

1. Black Sea Coast
2. Northeast Bulgaria
3. Danubian Plain
4. Forebalkan
5. Balkan Range
6. Sofia region
7. Znepole region
8. Vitosha region
9. West Frontier Mts
10. Valley of Struma River

11. Mt Belasitsa
12. Mt Slavyanka
13. Valley of Mesta River
14. Pirin Mts
15. Rila Mts
16. Mt Sredna Gora
17. Rhodopi Mts
18. Thracian Lowland
19. Tundzha Hilly Country
20. Mt Strandzha

1
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The taxonomic and nomenclature decisions in the article have Leucoagaricus croceovelutinus (Bon and Boiffard) Bon and 
been made in conformity with the researches of Stoichev and Boiffard (=Leucocoprinus croceovelutinus Bon and Boiffard) (Figure 
Lacheva (2002), Wasser (1980, 2002), Vellinga (2010) and Lacheva 2)
(2011). An exhaustive search of the literature, including New localities: mountain Sredna Gora, nearly the Krastevich 
monographic treatments and papers by Bon (1981, 1993), village, Plovdiv distr., on soil, in open grassy place, to mixed 
Candusso and Lanzoni (1990), Contu (1990), Bon and Caballero deciduous forest of Carpinus orientalis L. and Quercus sp., 
(1997), Caballero (1997) and Vellinga (2001, 2006, 2010), 16.09.2011, leg. and det. M. Lacheva (SOA 60 00298); in the park 
confirmed these species. The species distribution follows many of town of Hisar, on soil under Acer negundo L., Prunus cerasifera L. 
the recent monographs, particular articles on the European fungi and Gleditschia triacanthos L., 22.10.2011, leg. and det. M. Lacheva 
and URL 2–4. The author's names of the fungal taxa are abbreviated (SOA 60 00299); Tundzha Hilly Country, in the Varbite locality, near 
according to Kirk and Ansell (2004). Nomenclature of species Oreshnik village, Topolovgrad district, an meadow under mixed 
follows Kirk et al. (2008). deciduous forest of Acer campestre L. and Carpinus orientalis Miller, 

The new species to Bulgaria in the list below are designated 29.09.2010, leg. and det. M. Lacheva (SOA 60 00297).
with asterisks. The conservation status is indicated according to the Distribution in Bulgaria. The species is known from mountain 
Red List of fungi in Bulgaria (Gyosheva et al., 2006). Sredna Gora (Stoichev and Lacheva, 2002, sub. Leucocoprinus 

croceovelutinus Bon) and Thracian Lowland (Lacheva, 2011, sub. 
Leucocoprinus croceovelutinus Bon).

Results and discussion
Leucoagaricus leucothites (Vittad.) Wasser
New localities: Central Rhodopes, on soil, in open grassy place, As a result of previous investigations, 11 species of 

to mixed deciduous forest (Acer campestre L., Quercus sp. and Leucoagaricus and Leucocoprinus have been known to occur in 
Carpinus orientalis L.), above Brestovitsa village, Plovdiv district, Bulgaria. In this study, 7 species of agarics, all belonging to 
18.09.2010, leg. and det. M. Lacheva (SOA 60 00301).lepiotaceous fungi. Of the species identified, 6 belonged to the 

Distribution in Bulgaria. The species is known from Danubian genus Leucoagaricus, and 1 to Leucocoprinus. From the 
Plain, Balkan Range, Sofia region, Vitosha region, Pirin Mts, Mt determined lepiotaceous species, 1 were new for Bulgarian 
Sredna Gora, Rhodopi Mts, Thracian Lowland (Denchev and mycobiota – Leucocoprinus badhamii. New localities for 6 species 
Assyov, 2010; Lacheva, 2011).(Leucoagaricus barssii, L. croceovelutinus, L. leucothites, L. moseri, 

L. pilatianus, and L. wichanskyi) have been established. One 
Leucoagaricus moseri (Wasser) Wasserspecies (Leucoagaricus wichanskyi) are with conservation value 
New localities: Thracian Lowland, an meadow, under Robinia and are included in the Red List of Fungi in Bulgaria (Gyosheva et al., 

pseudoacacia L., near the village of Kliment, Plovdiv distr., 2006).
12.09.2011, leg. and det. M. Lacheva (SOA 60 00300).

Distribution in Bulgaria. The species was reported only once for List of determined lepiotaceous species
Bulgaria from Thracian Lowland (Lacheva, 2011).Leucoagaricus barssii (Zeller) Velinga (=Leucoagaricus 

macrorhizus (Locq.) Sing.)
Leucoagaricus pilatianus (Demoulin) Bon and Boiffard             New localities: Central Rhodopes, an meadow, to the plantation 

(= Leucocoprinus pilatianus (Demoulin) S.Wasser) (Figure 3).of Betula pendula Roth., Pinus sylvestris L., and Quercus sp., near 
New localities: mountain Sredna Gora, a meadow, near the the village of Galabovo, Plovdiv distr., 03.10.2010, leg. and det. M. 

village of Voynyagovo, Plovdiv district, 09.10.2012, leg. and det. M. Lacheva (SOA 60 00296).
Lacheva (SOA 60 00304); Thracian Lowland, a meadow, near the Distribution in Bulgaria. The species is known from Thracian 
village of Chernozemen, Plovdiv district, 12.09.2011, leg. and det. Lowland (Stoichev and Dimcheva, 1987b, sub. Leucoagaricus 
M. Lacheva (SOA 60 00302); macrorhizus (Locq.) Sing.) and from Mt Sredna Gora and Tundzha 

Distribution in Bulgaria. The species is known from Thracian Hilly Country (Lacheva 2011, sub. Leucoagaricus macrorhizus 
Lowland (Stoichev and Lacheva, 2002; Lacheva, 2011) and the (Locq.) Sing.).

Figure 2. Leucoagaricus croceovelutinus – basidiomata 
in situ. (photos: M. Lacheva)

Figure 3. Leucoagaricus pilatianus – basidiomata in situ. 
 (photos: M. Lacheva)
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mountain Sredna Gora (Lacheva, 2011, sub. Leucocoprinus stipe, sometimes in the middle, white. Flesh whitish, becoming 
pilatianus (Demoulin) Wasser). reddish brown when cut. Smell non-distinctive. Taste slightly bitter. 

Macrochemical reactions: the pileus and flesh with NH OH – 4

Leucoagaricus  wichanskyi (Pilát) Bon and Boiffard (Figure 4) greenish tinge.
New localities: Thracian Lowland, above the Dolna Mahala Habitats. In parks and gardens under deciduous trees, mostly 

village, Plovdiv district, on soil, under Acer negundo L., 04.10.2011, Fraxinus sp., in cultures of Robinia pseudoacacia L. and Populus 
leg. and det. M. Lacheva (SOA 60 00303); Tundzha Hilly Country, a canescens (Ait.) Sm., sometimes the meadows rich in humus. 
meadow under Populus nigra L., above the Sinapovo village, Humus saprotroph, rare, inedible, June–October.
Topolovgrad district, 06.09.2011, leg. and det. M. Lacheva (SOA 60 General distribution. Records are known so far from Belgium, 
00305). Czech Republic, Denmark, Hungary, Italy, France, Germany, Spain, 

Distribution in Bulgaria. The species is known from Thracian Serbia, Switzerland and the United Kingdom (see e. g. Bon, 1981, 
Lowland by (Stoichev 1995b, sub. Lepiota wichanskyi Pilat),  1993; Bon and Caballero, 1997; Caballero, 1997; Contu, 1990; Reid, 
Stoichev and Lacheva (2002) and Lacheva (2011). 1990; Wasser, 1980, 2002; URL 2-4) and now also from Bulgaria; in 

The species is considered to be Data Deficient according to the the Amerika (Vellinga, 2001, 2006, 2010); in Asia the species has 
Red List of Fungi in Bulgaria (Gyosheva et al., 2006). been recorded in Turkey (Sesli and Denchev, 2008).

Specimens examined. Mountain Sredna Gora, near the Banya 
*Leucocoprinus badhamii (Berk. and Broome) Locq., Bull. town, Plovdiv distr., in the park, on soil in community of Acer 

mens. Soc. linn. Lyon 12: 15 (1943) (Figure 5). negundo L., Betula pendula Roth and Fraxinus sp., 06.06. 2005, leg. 
Agaricus badhamii Berk. and Broome, Ann. Mag. nat. Hist., Ser. and det. G. Stoichev and M. Lacheva (SOA 60 00294); there again 

2 13: 397 (1854); Leucoagaricus badhamii (Berk. and Broome) 13.09. 2011, leg. and det. M. Lacheva (SOA 60 00295).
Singer, Lilloa 22: 419 (1951) [1949]. Note. Complication in understanding the species and their 

relationships is that the concepts of Leucoagaricus badhamii (Berk. 
Pileus up to 3,5–7 cm in diameter, thin fleshy, initially and Broome) Singer and L. americanus (Peck) Vellinga (as L. 

hemispherical, subsequently convex to plano-convex, with or bresadolae in Europe) were mixed up in the literature until Demoulin 
without slight expressed dark-brown umbo, later light brownish-red, (1966) put things straight (Reid, 1990).
reddish-brown scales, scales concentrated toward the centre, Leucocoprinus badhamii (Berk. and Broome) Locq. is similar to 
velvet-floccose, often covered in the margin with small pinkish- Leucoagaricus pilatianus (Demoulin) Bon and Boiffard which differs 
brown to purple scales a light base, dry to slightly viscid. Reddish at in the cap being generally sooty-brownish, ±fibrillose-squamulose 
touch. Margin involute, radially striated, thin, fibrous, often with and by having smaller spores. Metric and macroscopic data of 
remnants of the veil. Pileipellis with hyphae with terminal elements, Bulgarian specimens of Leucocoprinus badhamii agree with the 
clavate to subfusiform, 8–15 μm in diameter, with brown to dark descriptions of Wasser (1980).
brown vacuolar pigment. Lamellae free, thin, whitish when young, 
the touch reddish tinge, then bright to brownish, with light, sterile 
edge. Hymenophoral trama regular, then irregular, consisting of Conclusion
cylindric, thin-walled hyphae, 5–9 μm in diam. Basidiospores 7.5–9 × 
4.5–6.5 µm, ovoid to ellipsoid, smooth, hyaline or light olive-green, 

Despite their biological importance, knowledge about the 
with fluorescent spots with an apical germ pore. Spore print whitish. 

occurrence and distribution of agaric fungi in Bulgaria is scarce. 
Basidia 15–20 × 7.5–10 µm, clavate, hyaline, 4-spored. Sterigmata 

Besides the above species in Bulgaria are known some 
2.5–3 µm long. Cheilocystidia 30.5–60 × 10–18 µm, clavate, with 

lepiotaceous species, namely Leucoagaricus holosericeus, L. 
reddish pigment. Pleurocystidia absent. Spore print whitish. Stipe up 

pudicus, Leucocoprinus birnbaumii, L. cepistipes, and L. jubilaei.
to 3–7 × 0.5–1 сm, central, cylindrical, occasionally slightly arched at 

Leucoagaricus holosericeus (Fr.) M.M. Moser is known from Mt 
the base, with or without tuberiform enlargement, initially compact, 

Strandzha and Leucoagaricus pudicus (Bull.) Bon. from Northeast 
then hollow, whitish above, with pale pink velvet- floccose below, 

Bulgaria, Western Balkan Range, Sofia region, Vitosha region and 
reddish at touch, then turns brownish. Ring in the upper part of the 

Rila Mts (Denchev and Assyov, 2010).

Figure 4. Leucoagaricus wichanskyi – basidiomata in situ. 
(photos: M. Lacheva)

Figure 5. Leucocoprinus badhamii – basidiomata in situ. 
(photos: G. Stoichev)
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The species Leucocoprinus birnbaumii (Corda) Singer is known Agaricaceae (Agaricales) in Bulgaria. Science and Technologies, 2, 
from Sofia region and Vitosha region (Gyosheva, 2000; Stoichev 6, 24-29.
and Gyosheva, 2005; Denchev and Assyov, 2010), Thracian Reid DA, 1990. The Leucocoprinus badhamii complex in Europe: 
Lowland, and Mt Sredna Gora (Lacheva, 2011, 2012); L. cepistipes species which redden on bruising or become green in ammonia 
(Sowerby : Fr.) Pat. from Mt Strandzha (Denchev and Assyov, 2010) fumes. Mycological Research, 94, 641-670.
and L. jubilaei (Joss.) Wasser was reported for Bulgaria from Sesli E and Denchev CM, 2008. Checklists of the myxomycetes, 
Thracian Lowland (Lacheva, 2011, 2012). At the moment, for these larger ascomycetes, and larger basidiomycetes in Turkey. 
species do not indicate new chorological data in the country. Mycotaxon 106, 65-67 + online version [2011], 1-136 (http://www. 

We hope that this study will be useful for creating a database mycotaxon.com/resources/checklists/sesli-v106-checklist.pdf)
of the Bulgarian lepiotaceous fungi. Stoichev GT, 1995b. New fungi for Bulgaria. [Abstracts and 

Proceedings of the Jubille Scientific Session]. Scientific Works of the 
Higher Institute of Agriculture (Plovdiv), 4, 1, 229-232 (Bg).
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Preparation of papers
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evaluation. Data from tables and figures 
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