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Abstract

Shiryaeva O.S., Kalmykova O.G., 2020: Coprinellus deminutus (Psathyrellaceae, Agaricomycetes), a rare fun-
gus newly recorded from Russia. – Botanica, 26(2): 109–115.

Coprinellus deminutus is a very rare species that is known only from three localities in Europe. This paper 
presents new records of the species in Russia (two new localities in the protected areas of Orenburg Region, 
the European part of Russia). It expands this species geographic distribution to the Urals. A description of the 
species and its habitats is provided.

Keywords: dry grasslands, geographic distribution, Orenburg Region, Orenburg State Nature Reserve, protec-
ted area, steppe, xerothermic grasslands.

INTROdUCTION

The genus Coprinellus P.Karst. (Psathyrellaceae, 
Agaricomycetes) comprises coprinoid taxa that have 
deliquescent or collapsing basidiomata, hymeni-
form pileipellis, veil consisting of globose elements 
or chains of fusiform to ellipsoid or globose, thin-
walled or partly thick-walled elements, or the veil 
is lacking (Redhead et al., 2001; Nagy et al., 2013). 
These fungi are common saprotrophs fruiting on soil, 
wood, herbs, litter and herbivore dung (KNudseN & 
VesteRholt, 2018). The genus Coprinellus encom-
passes approximately 80 described species (Nagy et 
al., 2012). Only 27 species of Coprinellus have been 
reported from Russia, i.e. C. amphithallus (M.Lange 
et A.H. Sm.) Redhead, Vilgalys et Moncalvo, C. an-
gulatus (Peck) Redhead, Vilgalys et Moncalvo, C. 
bisporus (J.E. Lange) Vilgalys, Hopple et Jacq. 
Johnson, C. callinus (M.Lange & A.H. Sm.) Vilga-
lys, Hopple et Jacq. Johnson, C. congregatus (Bull.) 
P.Karst., C. curtus (Kalchbr.) Vilgalys, Hopple et 

Jacq. Johnson, C. dilectus (Fr.) Redhead, Vilgalys 
et Moncalvo, C. disseminatus (Pers.) J.E. Lange, 
C. domesticus (Bolton) Vilgalys, Hopple et Jacq. 
Johnson, C. ellisii (P.d. Orton) Redhead, Vilgalys et 
Moncalvo, C. ephemerus (Bull.) Redhead, Vilgalys 
et Moncalvo, C. flocculosus (dC.) Vilgalys, Hopple 
et Jacq. Johnson, C. heptemerus (M.Lange et A.H. 
Sm.) Vilgalys, Hopple et Jacq. Johnson, C. impa-
tiens (Fr.) J.E. Lange, C. marculentus (Britzelm.) 
Redhead, Vilgalys et Moncalvo, C. micaceus (Bull.) 
Vilgalys, Hopple et Jacq. Johnson, C. pallidissimus 
(Romagn.) P.Roux, Guy García et S.Roux, C. pel-
lucidus (P.Karst.) Redhead, Vilgalys et Moncalvo, 
C. plagioporus (Romagn.) Redhead, Vilgalys et 
Moncalvo, C. radians (desm.) Vilgalys, Hopple 
et Jacq. Johnson, C. sassii (M.Lange et A.H. Sm.) 
Redhead, Vilgalys et Moncalvo, C. silvaticus (Peck) 
Gminder, C. subdisseminatus (M.Lange) Redhead, 
Vilgalys et Moncalvo, C. subimpatiens (M.Lange et 
A.H. Sm.) Redhead, Vilgalys et Moncalvo, C. sub-
purpureus (A.H. Sm.) Redhead, Vilgalys et Moncal-
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vo, C. truncorum (Scop.) Redhead, Vilgalys et Mon-
calvo, C. xanthothrix (Romagn.) Vilgalys, Hopple et 
Jacq. Johnson (BeglyaNoVa, 1972; miKhayloVsKiy, 
1975; BulaKh, 1977, 2008; iVaNoV, 1983; iVaNoV 
& NezdojmiNogo, 1990; iVaNoV & iVaNoVa, 1997; 
lazaReVa, 1998; KaRatygiN et al., 1999; PeRoVa & 
goRBuNoVa, 2001; soPiNa, 2001; sVetasheVa, 2004; 
KiRilloVa, 2006; maRiNa, 2006; PoPoV et al., 2007; 
desyatoVa, 2008; malysheVa & malysheVa, 2008; 
PeReVedeNtseVa, 2008; saRycheVa et al., 2009; 
KoValeNKo, 2012; PalamaRchuK, 2012; ReBRieV et 
al., 2012; KoRoPachiNsKiy & BaNaeV, 2014; Bolsha­
KoV et al., 2018).

during the explorations of the agaricoid fungi in 
the protected areas of Orenburg Region, a species 
new to Russia from this genus, namely Coprinel-
lus deminutus, was recorded. Coprinellus deminutus 
is a very rare species that is known in Europe only. 
It has been reported from Germany (locus typicus, 
eNdeRle, 2004), Hungary (Nagy, 2005) and Ukraine 
(PRydiuK, 2014).

This research aimed to present new records of 
C. deminutus in Russia, including two new localities 
in Orenburg Region, the European part of Russia, 
and to characterise the species and its habitats.

MATERIALS ANd METHOdS

data sampling
The specimens were collected by O.S. Shiryaeva 

in 2016 and 2018 in two localities in Orenburg Re-
gion: “Burtinskaya Steppe” and “Urochische Guylis-
ma” (Fig. 1). O.G. Kalmykova made the descriptions 

of plant communities of the studied sites in the same 
years. Plant communities were named after their 
dominant species.

Brief description of the species was based on the 
authors’ observations and measurements. Microscop-
ic features were described from the material mount-
ed in 5% KOH, and 1% Congo red in concentrated 
NH4OH. The specimens were examined using Leica 
dM 2000 light microscope. Measurements were 
based on observing 20 basidiospores, ten cystidia 
and basidia per collection. The quotient of length and 
width of the spores was reported as Q, and the arith-
metic mean of the quotients was reported as Qav. 
The fungus was named after NAGy et al. (2012). 
The specimens are deposited at the Museum of the 
Institute of Plant and Animal Ecology (SVER).

study areas
“Burtinskaya Steppe” is a cluster of the Orenburg 

State Nature Reserve that is one of the largest steppe 
reserves in Russia. This cluster is in the central part of 
Orenburg Region. It covers an area of 4.500 hectares 
within western foothills of the Southern Urals. Eleva-
tions in the area range from about 230 m to 420.9 m 
above sea level (a.s.l.). The mean annual tempera-
ture is + 4.3°C. The climate is continental with a cold 
winter (January -15.8°C) and a dry, warm summer 
(July +22°C). The annual average precipitation is 
300–350 mm (chiBileV, 2014). The average height of 
the snow cover is 19.4 cm (aNoNymous, 2004). The 
hydrographic network is formed by the small rivers 
Tuzlukkol and Karagashty and the drying streams of 
Beloglinka, Kyzylsai, Tavolgasay, dusansai (chiBi­
leV, 2014). The area of “Burtinskaya Steppe” lies in 
the northern subzone of the steppe vegetation zone 
(safRoNoVa & KalmyKoVa, 2012). The steppes pre-
vail in the area (Fig. 2). The plant communities from 
the formations of Stipeta zalesskii, Stipeta lessing-
ianae, Helictotricheta desertorum, Poeta transbai-
calicae, Festuceta valesiacae, Galatelleta villosae 
are dominant. Meadows and fragments of forests are 
located along the banks of the streams, in places with 
the close location of groundwater, and at the foot of 
the hills. Soil cover in the area is represented by cher-
nozem (KalmyKoVa & soRoKa, 2017).

“Urochische Guylisma” is a protected area locat-
ed in the western part of Orenburg Region within the 
East-European Plain. It covers an area of 12 hectares. 

Fig. 1. Geographic location of the studied areas: A – Uro-
chische Guylisma (1) and Burtinskaya Steppe (2) in Orenburg 
Region, B – Orenburg Region in Russia
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It is a high plateau-like plain, which is divided by the 
ravine. Elevation at the highest place is 274.3 m a.s.l. 
The mean annual temperature is + 3.1°C. The cold-
est month is January with mean temperature -14.8°C, 
the warmest is July with mean temperature +20.3°C. 
The annual mean precipitation is 350–400 mm (chi­
BileV et al., 2006). The average height of the snow 
cover (Abdulino) is 20.4 cm (aNoNymous, 2004). 
There is a sparse Baban-Kasha spring at the bottom 
of the ravine. The area is situated in the southern sub-
zone of the forest-steppe vegetation zone. The lower 
and middle parts of the steppe slope are occupied by 
plant communities of the Stipeta capillatae forma-
tion with abundant forbs. Shrubs (Caragana fru-
tex (L.) K.Koch, Amygdalus nana L.) are also found. 
In the upper part of the slope, phytocenoses of the 
Stipeta pulcherrimae formation are common. At the 
outcrops, there are petrophyte-steppe plant commu-
nities. The formation of Helictotricheta desertorum 
dominates in the plateau-like top. Chernozem forms 
the soil cover in the area.

RESULTS

Coprinellus deminutus (Enderle) L.Nagy, Házi, 
Vágvölgyi et Papp, a rare European species previous-

ly unknown in Russia, was recorded in two protected 
areas of Orenburg Region (“Burtinskaya Steppe” and 
“Urochische Guylisma”) during the species inven-
tory. Three specimens of C. deminutus were found 
fruiting on the soil in steppes. Below we provide the 
species description with illustrations based on the 
studied collections from Russia (Fig. 3) and the char-
acteristics of habitats. The data on specimens exam-
ined are also presented and include location (country, 
region, district, protected area, and geographic coor-
dinates), habitat (name of plant formation), substrate, 
collection date, acronym and the number of collec-
tion.

species description
macroscopic features. The specimens had small 

basidiomata. The pileus was 5–10 mm in diam., el-
lipsoid, becoming expanding, quickly deliquescent, 
and translucently striate to sulcate from the margin 
up to centre. It was whitish to pale grey with the pale 
brownish, ochraceous or fulvous centre. Pileus had 
a surface with whitish, cream, pale brownish, ochra-
ceous or fulvous velar patches. Lamellae free, distant, 
whitish, when young, becoming greyish on ageing. 
Stipe 53–75 mm long, 0.5–1 mm thick, cylindrical, 
filiform, glabrescent, white. The smell indistinct.

Fig. 2. The landscape of the protected area “Burtinskaya Steppe”. Photo by O. S. Shiryaeva
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microscopic features. Basidiospores were 7–10 
(10.5) × 5–6 (6.5) μm with Q = 1.30–1.68 and Q* 
= 1.46, ellipsoid, not phaseoliform, red-brown, not 
opaque, with central germ-pore. Basidia were 20–29 
× 8–10 μm, clavate, with four sterigmata. Cheilo-
cystidia were 25–40 × 13–25 μm, clavate, ellipsoid. 
Pleurocystidia were not found. Pileipellis was an epi-
thelioid hymeniderm. Pileo- and caulocystidia were 
absent. The veil was composed of chains of subglo-
bose, fusoid, cylindrical elements, colourless, pale 
to bright brown pigmented, partly thick-walled and 
encrusted. Clamp connections were not found.

specimens examined. Russia, Orenburg Region, 
Belyaevka district, Orenburg State Nature Reserve, 
“Burtinskaya Steppe”, 51°12.636′ N, 56°44.337′ E, 

Stipeta zalesskii, on soil, 4 October 2016 (SVER 
910701); ibid., 51°12.252′ N, 56°40.644′ E, Sti-
peta lessingianae, on soil, 6 October 2016 (SVER 
910702); Abdulino district, “Urochische Guylisma” 
Protected Area, 53°48.584′ N, 53°26.383′ E, Stipeta 
capillatae, on soil, 30 August 2018 (SVER 910703).

Morphological features of the studied specimens 
fit well to the description of C. deminutus presented 
in previous studies (eNdeRle, 2004; Nagy, 2005; 
PRydiuK, 2014). The distinguishing features of 
C. deminutus include small basidiomata, veil con-
sisting of chains of subglobose, fusoid, cylindrical 
elements, partly thick-walled and encrusted, rather 
small basidiospores, the absence of pleuro-, pileo-, 
and caulocystidia and its occurrence on the soil. This 

Fig. 3. Coprinellus deminutus – macro- and microfeatures. A – fruiting body (SVER 910701), B – fruiting body (SVER 
910702), C – fruiting bodies (SVER 910703), D – basidiospores, E – cheilocystidia, F – veil elements. Scale bars = 10 μm
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is the smallest species of the subsection Domestici 
Singer. The species similar in size and shape of ba-
sidiomata and phylogenetic position in the domestici 
clade (Nagy et al., 2012) is C. curtus. It differs from 
C. deminutus by having larger basidiospores, pileo- 
and caulocystidia, the veil of sphaerocysts and by its 
occurrence on dung (uljé, 2001; Nagy, 2005).

habitats
Coprinellus deminutus was found in protected ar-

eas of “Burtinskaya Steppe” and “Urochische Guyl-
isma”, the distance between them was about 360 km. 
Coprinellus deminutus was recorded twice in the 
“Burtinskaya Steppe”. The distance between these 
sites was about 4 km.

The first site in the locality “Burtinskaya Steppe” 
was in the upper levelled part of the hill slope. The 
site burned out in 1998, 2003, 2005, 2009 and 2014. 
In 2016, the vegetation was represented by Stipetum 
zalesskii stiposo lessingianae-herbosum stepposae 
with Helictotrichon desertorum (Less.) Nevski and 
petrophyte species plant community. Plant cover 
was 78–80%. The xerophytic firm-bunch grass – 
Stipa zalesskii Wilensky was dominant, while Stipa 
lessingiana Trin. et Rupr. was co-dominant in the 
plant community. The grasses with a considerable 
abundance were: Festuca valesiaca Gaudin, Koe-
leria cristata (L.) Pers., Helictotrichon desertorum, 
Poa transbaicalica Roshev. The dominant species 
of forbs include Nepeta ucrainica L., Galium octon-
arium (Klokov) Soó, Palimbia salsa (L.fil.) Bess. 
The steppe petrophytic semishrubs (Eremogone ko-
riniana (Fisch. ex Fenzl) Ikonn., Oxytropis spicata 
(Pall.) O.Fedtsch. et B.Fedtsch., Onosma simplicis-
sima L.) played a significant role in the vegetation. 
We should  note that by 2019, due to recovery of veg-
etation after the fire, the phytocoenotic role of Stipa 
lessingiana significantly increased, while S. zalesskii 
moved to the rank of co-dominant.

The second site was on the plane. The site burned 
out in 1998, 2003 and 2009. In 2016, the vegeta-
tion was represented by Stipetum lessingianae fes-
tucoso valesiacae-herbosum stepposae with Artemi-
sia marschalliana Spreng. plant community. Plant 
cover was 90%. The phytocenosis edificator was 
Stipa lessingiana, co- edificator – Festuca valesiaca. 
The steppe mesoxerophytic forbs (Scorzonera aus-
triaca Willd., Potentilla humifusa Willd. ex Schltdl., 

Taraxacum serotinum (Waldst. et Kit.) Poir., Medi-
cago romanica Prodan) were abundant. Artemisia 
marschalliana, Astragalus macropus Bunge were 
significant among the semishrubs.

At the locality “Urochische Guylisma”, C. demi-
nutus was found in Stipetum capillatae herbosum 
meadow steppe plant community with Caragana 
frutex. Plant cover was 95%. The plant community 
was dominated by the xerophytic firm-bunch grass – 
Stipa capillata L. Forbs were abundant and diverse. 
Salvia nutans L. predominated. Salvia verticillata L., 
Achillea nobilis L., Astragalus onobrychis L., Pimp-
inella saxifraga L., Echinops ruthenicus M.Bieb., 
Gypsophila altissima L., Verbascum lychnitis L., 
Stachys recta L., Medicago romanica, Adonis ver-
nalis L., Anemone sylvestris L., Galium ruthenicum 
Willd., Thalictrum minus L., Plantago urvillei Opiz, 
Eremogone longifolia (M.Bieb.) Fenzl, Fragaria 
viridis (duchesne) Weston were represented in the 
plant community.

dISCUSSION

All known localities of C. deminutus, including 
the new ones, are in Europe (eNdeRle, 2004; Nagy, 
2005; PRydiuK, 2014). The new localities are much 
further east, approximately 1.600 km, from the near-
est known site in Ukraine. The easternmost one of 
new localities is in the Urals, at the border between 
Europe and Asia. So, new records of C. deminutus 
extend its distributional range eastward to the Urals. 
It is expected to be more widespread, although not 
common.

All three studied collections of C. deminutus were 
found in steppes. These xerothermic grasslands are 
natural habitats formed by zonal climatic and soil 
factors, namely, high temperatures and large insola-
tion, low precipitation level and limestone substrate. 
The studied sites are located in the protected areas, 
where haymaking and pastures are not allowed. Fre-
quent fires affect ecosystems in two of these places. 
Interestingly, the species has also been mentioned for 
the xerothermic grasslands previously (Nagy, 2005; 
PRydiuK, 2014). In Hungary, the species has been 
found in the plant community named Cynodonti-Fes-
tucetum pseudovinae, sub Carduus acanthoides L. 
(Nagy, 2005). The name of the plant community, in 
which the fungus has been discovered in Ukraine, is 
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not indicated, but it is reported to be a dry meadow 
(PRydiuK, 2014). So, C. deminutus seems to be ther-
mophilous, occurring in warm and dry places.
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Coprinellus deminutus (PsAThyrellACeAe, AgArICOmyCeTes), reTAs 
NAujAI APrAšyTAs gryBAs rusIjOje

Olga s. Shiryaeva, Olga g. KalmyKova

santrauka

Coprinellus deminutus yra labai reta grybų rūšis, 
yra žinomos vos trys jos radavietės Europoje. Straip-
snyje pateikiami duomenys apie dvi naujas rūšies ra-
davietes saugomose Orenburgo regiono teritorijose, 

europinėje Rusijos dalyje. Nauji duomenys rodo, 
kad C. deminutus paplitusi iki pat Uralo. Straip-
snyje pateiktas detalus rūšies bei jos augaviečių 
aprašymas.


