






Fig. 1. Morphology of some species of the genera Arcyria, Badhamia, Cribraria, and Lycogala.
A, B — Arcyria major (A — from MYX 24979, B —from MYX 24980): colony of clustered sporocarps; C–E — Badhamia 

affinis (MYX24124): C, D — spores in different optical sections in TL, in 2% KOH, E — pulvinated sporocarp on an 
expanded hypothallus; F, G — Cribraria confusa (MYX 24968): F — base of sporangium with reduced calyculus, 

G — stalked sporocarp; H — Lycogala alisaeulianovae (MYX 25004): damaged sporocarp with spore mass; 
I, J — L. leopardinum (MYX 24835): I — group of sporocarps, J — peridium surface; K, L — L. olearium (MYX 24839): 

K — sporocarp, L — peridial scale with oil drops in TL; M, N — L. palianytsia (MYX 24114): M — sporocarp, 
N — peridium surface.

Scale bars: A, B, H–J — 1000 µm; C, D — 20 µm; E — 200 µm; F, G, K, M — 100 µm; L — 50 μm; N — 500 μm.
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*Comatricha elegans (Racib.) G. Lister — R (1): 
d-br-w (1 — on Betula L.). Loc. (1): 14 (11 VIII 2023, 
MYX 23699).

*C. ellae Härk. — O (9): c-l-w (3 — on Pinus syl­
vestris), c-br-w (6 — on Pinus sylvestris). Locs. (4): 
1 (17 VIII 2023, MYX 23702, MYX 24139; 22 X 2023, 
MYX 23700); 2 (17 VII 2024 — 1; 17 VII 2024, MYX 
24966); 8 (23 VII 2024 — 1; 23 VII 2024, MYX 24345; 
11 X 2024, MYX 25011); 11 (30 IV 2024, MYX  
24953).

C. laxa Rostaf. — R (1): c-br-w (1 — on Pinus sylves­
tris). Loc. (1): 1 (17 VIII 2023, MYX 24137).

C. meandrispora A. Castillo et al. — R (2): c-l-w (1 — 
on Pinus sylvestris), c-br-w (1 — on Pinus sylvestris). 
Loc. (1): 2 (17 VIII 2023, MYX 24129, MYX 24147).

Detailed specimen descriptions were published in 
Sakulin et al. (2025).

*C. nigra (Pers. ex J. F. Gmel.) J. Schröt. — C (14): 
d-l-w (1), c-l-w (2), d-l-b (2), d-br-w (2), c-br-w (5), 
d-br-b (1), c-p-w (1). Locs. (7): 1 (17 VIII 2023, MYX 
23707); 2 (17 VIII 2023, MYX 23705, MYX 23706; 
26 V 2024, MYX 25009); 3 (9 IV 2024, MYX 25008; 
11 VIII 2023, MYX 23619); 4 (11 X 2024 — 1); 
8 (11 X 2024 — 2; 11 X 2024, MYX 25010); 14 (11 VIII 
2023 — 1; 11 VIII 2023, MYX 23704); 16 (2 IX 2023, 
MYX 23708, MYX 23709).

Craterium leucocephalum (Pers. ex J. F. Gmel.) 
Ditmar — R (3): d-br-b (1), ll (2). Locs. (3): 9 (2 VIII 
2023, MYX 23620); 10 (17 VIII 2023, MYX 24156); 
19 (27 VIII 2023 — 1).

C. minutum (Leers) Fr. — R (2): d-br-b (1), ll (1). 
Locs. (2): 9 (23 IX 2023, MYX 23621); 18 (27 VIII 
2023, MYX 23710).

*C. minutum var. brunneum (Nann.-Bremek.) 
L. G. Krieglst. — R (1): d-l-b (1 — on Betula sp.). Loc. 
(1): 4 (11 X 2024, MYX 24865).

Cribraria argillacea (Pers. ex J. F. Gmel.) Pers. — 
O (8): d-l-w (1), c-l-w (7). Locs. (5): 8 (2 VIII 2023, 
MYX 23622, MYX 23711); 11 (2 IX 2023 — 2; 17 VII 
2024, MYX 24917); 12 (17 VII 2024, MYX 24913); 
15 (2 IX 2023, MYX 23712); 16 (2 IX 2023, MYX 
23713).

C. aurantiaca Schrad. — R (2): d-l-w (2). Locs. 
(2): 20 (21 VIII 2024, MYX 24976); 21 (21 VIII 2024, 
MYX 24988).

C. cancellata (Batsch) Nann.-Bremek. — C (11); 
d-l-w (1), c-l-w (8), c-p-w (1 — on Pinus sylvestris), 
r (1 — on Pinus sylvestris). Locs. (6): 2 (17 VIII 2023, 
MYX 23714; 17 VII 2024, MYX 24921; 24 IX 2024 — 2); 
6 (23 VII 2024, MYX 24905; 11 X 2024 — 1); 7 (23 VII 
2024 — 1); 9 (23 VII 2024 — 1); 11 (2 IX 2023, MYX 
23715; 17 VII 2024, MYX 24916); 15 (2 IX 2023, MYX 
23716).

*C. confusa Nann.-Bremek. et Y. Yamam. (Fig. 1F, 
G) — R (1): c-l-w (1 — on burnt wood of Pinus sylves­
tris). Loc. (1): 2 (17 VII 2024, MYX 24968).

Sporocarps on a long stalked sporangia, 0.5–0.7 mm 
tall, 0.1–0.2 mm in diam. The cup is reduced to a basal 
disc, occupying about 1/10 of the sporangium diam. The 
peridial net from the edges of the cup, forming a large 
number of angular meshes, 25–30 µm in diam., with-
out loose ends. The peridial net slightly expanded at the 

axils, but not thickened, and contains a small number of 
dictydine granules, 1–1.5 μm in diam. Spores in a dense 
clump are located evenly within the mature sporangium, 
light ochre in mass, almost colorless in TL, 6–7 µm in 
diam., finely warted or almost smooth.

It is a widespread species, which is mostly com-
mon in the southern regions (Nannenga-Bremekamp, 
Yamamoto, 1983). In Russia, it has only been reported 
in the Pechora-Ilych Nature Reserve in the Komi Re-
public (Fefelov, 2006).

C. microcarpa (Schrad.) Pers. — R (2): c-l-w (1), 
c-br-w (1). Locs. (2): 11 (2 IX 2023, MYX 23717); 
15 (2 IX 2023, MYX 23718).

*C. piriformis Schrad. — R (1): c-p-w (1 — on Pinus 
sylvestris). Loc. (1): 2 (17 VIII 2023, MYX 24158).

*C. purpurea Schrad. — R (1): c-l-w (1 — on Picea 
abies). Loc. (1): 13 (30 IV 2024, MYX 24954).

*C. rufa (Roth) Rostaf. — O (5): c-l-w (5). Locs. (3): 
1 (26 V 2024 — 1; 26 V 2024, MYX 24938; 24 IX 2024, 
MYX 24883); 11 (24 IX 2024, MYX 24879); 13 (24 IX 
2024, MYX 24875).

*C. splendens (Schrad.) Pers. — R (1): c-p-w (1 — 
on Pinus sylvestris). Loc. (1): 2 (17 VIII 2023, MYX 
23719).

*C. vulgaris Schrad. — R (1): c-l-w (1). Loc. (1): 
15 (2 IX 2023, MYX 24134).

Diachea leucopodia (Bull.) Rostaf. — R (1): ll (1). 
Loc. (1): 4 (23 IX 2023, MYX 23623).

*Diderma effusum (Schwein.) Morgan — R (2): 
d-br-w (1 — on Salix sp.), m (1). Locs. (2): 9 (23 VII 
2024, MYX 24347); 12 (17 VII 2024, MYX 24972).

*D. montanum (Meyl.) Meyl. — O (5): c-l-w (4), 
c-br-w (1 — on Pinus sylvestris). Locs. (2): 1 (22 X 2023, 
MYX 23720); 10 (22 X 2023 — 2; 22 X 2023, MYX 
23721, MYX 23722).

*D. simplex (J. Schröt.) E. Sheld. — R (1): m (1 — on 
Sphagnum sp.). Loc. (1): 11 (2 IX 2023, MYX 24146).

The specimen was damaged by micromycete, but 
sporangia is covered with a single layer of ochre-colored 
peridium. The spores are finely warted, with groups of 
2–3 warts. The spores were collapsed, but their approx-
imate size was 10–11 µm in diam.

Didymium melanospermum (Pers.) T. Macbr. — 
O (4): d-l-b (1 — on Betula sp.), c-l-w (1 — on Pinus syl­
vestris), ll (1 — on Acer sp., 1 — on Quercus robur). Locs. 
(4): 5 (21 VII 2023, MYX 23723); 8 (23 IX 2023, MYX 
23624); 10 (17 VIII 2023, MYX 24159); 11 (17 VII 
2024, MYX 24967).

*D. minus (Lister) Morgan — R (2): ll (2). Locs. 
(2): 7 (21 VII 2023, MYX 23725); 9 (23 IX 2023, MYX 
23724).

D. nigripes (Link) Fr. — R (3): c-br-b (2 — on Pi­
nus sylvestris), c-db (1 — on Pinus sylvestris). Locs. (2): 
3 (11 VIII 2023, MYX 23726, MYX 23727); 8 (2 VIII 
2023, MYX 23625).

*D. proximum Berk. et M. A. Curtis — R (1): 
d-l-b (1 — on Betula sp.). Loc. (1): 11 (17 VII 2024, 
MYX 24969).

D. squamulosum (Alb. et Schwein.) Fr. et Palm-
quist — R (3): ll (1 — on Acer sp., 1 — on Betula sp.), ltl 
(1). Locs. (2): 5 (21 VII 2023 — 1; 21 VII 2023, MYX 
23626); 9 (2 VIII 2023, MYX 23728).
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Enteridium variabile (Schrad.) J. C. Zamora et al. 
[≡ Licea variabilis Schrad.] — O (4): c-l-w (2 — on Pi­
nus sylvestris), c-br-w (2 — on Pinus sylvestris). Locs. 
(2): 2 (17 VIII 2023, MYX 24128; 24 IX 2024, MYX 
24866); 8 (23 IX 2023, MYX 23634; 11 X 2024, MYX 
24859).

A new phylogeny of the orders Cribrariales, Liceales 
and Trichiales has recently been published. DNA-based 
phylogeny shows that all Licea variabilis specimens be-
long to a fully supported clade within the family Dia
nemataceae (Trichiales), alongside Dianema cortica­
tum Lister and Enteridium olivaceum Ehrenb. Therefore, 
a new combination has been proposed for Licea variabi­
lis: Enteridium variabile (Zamora et al., 2025).

Enerthenema papillatum (Pers.) Rostaf. — A (22): 
d-l-w (1), c-l-w (7), d-br-w (2), c-br-w (12). Locs. 
(10): 1 (17 VIII 2023, MYX 23739); 2 (17 VIII 2023, 
MYX 23738; 22 X 2023, MYX 23741; 26 V 2024, MYX 
24958; 17 VII 2024 — 1; 17 VII 2024, MYX 24920; 
24 IX 2024 — 1); 3 (11 VIII 2023 — 1; 11 VIII 2023, 
MYX 23736, MYX 23737; 23 IX 2023, MYX 23740); 
6 (2 VIII 2023, MYX 23627); 7 (21 VII 2023, MYX 
23729); 8 (11 X 2024 — 1; 2 VIII 2023, MYX 23732, 
MYX 23733; 11 X 2024, MYX 24860); 9 (2 VIII 
2023, MYX 23734, MYX 23735); 11 (2 IX 2023 — 1); 
13 (30 VII 2023, MYX 23730); 17 (30 VII 2023, MYX 
23731).

*Fuligo leviderma H. Neubert et al. — R (1): 
c-br-w (1). Loc. (1): 4 (11 X 2024 — 1).

F. septica (L.) F. H. Wigg. — R (3): ?-l-w (1), ll 
(1 — on Betula sp.), m (1). Locs. (2): 5 (19 VI 2024, 
MYX 24936); 7 (23 IX 2023, MYX 23629; 23 VII 2024, 
MYX 24911).

F. septica var. candida (L.) F. H. Wigg. — R (3): 
d-br-w (1 — Salix sp.); m (2 — Sphagnum sp.). Locs. 
(3): 8 (23 IX 2023, MYX 23628); 9 (23 VII 2024, MYX 
24900); 13 (17 VII 2024, MYX 24915).

*Gulielmina vermicularis (Schwein.) Garcia- 
Cunch. et al. — R (1): d-br-b (1 — on Betula sp.). Loc. 
(1): 4 (19 VI 2024, MYX 24336).

Hemitrichia calyculata (Speg.) M. L. Farr — C (10): 
d-l-w (9), d-l-b (1). Locs. (3): 5 (9 IV 2024 — 1; 9 IV 
2024, MYX 24993; 11 X 2024, MYX 24999); 7 (21 VII 
2023, MYX 23630; 9 IV 2024, MYX 24994; 11 X 2024, 
MYX 25000); 10 (26 V 2024 — 1; 26 V 2024, MYX 
24996; 24 IX 2024, MYX 24997, MYX 24998).

H. clavata (Pers.) Rostaf. — C (10): d-l-w (9), 
d-br-w (1). Locs. (5): 6 (11 X 2024, MYX 24352); 
7 (21 VII 2023, MYX 23631; 23 IX 2023, MYX 23743, 
MYX 23744); 9 (23 IX 2023, MYX 23745; 9 IV 2024, 
MYX 24325, MYX 24326); 12 (22 X 2023, MYX 
24125); 16 (2 IX 2023, MYX 23742; 30 IV 2024, MYX 
24995).

H. decipiens (Pers.) García-Cunch. et al. — C (18): 
d-l-w (7), c-l-w (7), c-l-b (2), c-wd-w (2). Locs. (8): 
5 (23 IX 2023, MYX 23632); 6 (23 IX 2023 — 1; 23 IX 
2023, MYX 23816; 23 VII 2024 — 2; 11 X 2024 — 2; 
11 X 2024, MYX 24861); 7 (23 IX 2023, MYX 23814, 
MYX 23815; 9 IV 2024 — 2; 9 IV 2024, MYX 24951); 
9 (11 X 2024, MYX 24856); 10 (22 X 2023, MYX 
23817); 14 (30 IV 2024, MYX 24956); 19 (30 IV 2024, 
MYX 24955); 21 (21 VIII 2024, MYX 24853).

*H. serpula (Scop.) Rostaf. ex Lister — R (3): 
d-l-w (3). Locs. (3): 12 (24 IX 2024, MYX 24872); 
20 (26 V 2024 — 1); 21 (21 VIII 2024, MYX 24855).

Leocarpus fragilis (Dicks.) Rostaf. — R (3): 
d-l-w (1 — on Betula sp.), c-db (1 — on Pinus sylvestris), 
m (1). Locs. (3): 6 (2 VIII 2023, MYX 23746); 7 (21 VII 
2023, MYX 23633); 11 (2 IX 2023, MYX 23747).

*Licea pusilla Schrad. — R (1): c-l-w (1 — on Picea 
abies). Loc. (1): 15 (9 VII 2024, MYX 24928).

*L. pygmaea (Meyl.) Ing — R (1): c-l-w (1). Loc. 
(1): 17 (30 VII 2023 — 1).

*Lycogala alisaulianovae Leontyev et al. (Fig. 1H) — 
R (2): d-l-w (1), c-p-w (1 — on Pinus sylvestris). Locs. 
(2): 1 (17 VII 2024, MYX 25004); 5 (23 IX 2023, MYX 
24172). 

This species has only recently been described within 
the Lycogala epidendrum complex (Leontyev et al., 
2023). Lycogala alisaulianovae is distinguished by the 
greenish-grey colour of the spore mass (Fig. 1H) and 
the copper color of the peridium. This species was pre-
viously reported from the Moscow Region (Leontyev 
et al., 2023). However, it is likely to be widespread 
throughout the European part of Russia. Thus revision 
of existing herbarium collections is required to deter-
mine its range.

*L. epidendrum (L.) Fr. s. str. — C (15): d-l-w (12), 
c-l-w (1 — on Pinus sylvestris), d-br-w (2). Locs. (8): 
5 (23 IX 2023, MYX 24166, MYX 24167; 9 IV 2024, 
MYX 24115; 19 VI 2024, MYX 24827, MYX 24830; 
11 X 2024, MYX 24836); 6 (9 IV 2024, MYX 24118); 
7 (23 IX 2023, MYX 24168, MYX 24174); 9 (23 IX 
2023, MYX 24169); 10 (22 X 2023, MYX 24170; 24 IX 
2024, MYX 25006); 12 (24 IX 2024, MYX 25007); 
16 (9 VII 2024, MYX 25003); 17 (30 IV 2024, MYX 
25001).

Lycogala epidendrum s. str. is one of the most wide-
spread species of the genus (Leontyev et al., 2023). Spo-
rangia are arranged in large groups, usually irregularly 
shaped due to mutual pressure. Peridial vesicles are 
light to dark brown, small, irregularly shaped, narrowed 
at the apex.

*L. irregulare Leontyev et al. — R (3): c-l-w (3 — on 
P. sylvestris). Locs. (2): 3 (19 VI 2024 — 1; 19 VI 2024, 
MYX 24834); 11 (2 IX 2023, MYX 24176).

In Russia, this species was previously recorded only 
in the Moscow and Tver regions and in the Kamchatka 
Territory (Leontyev et al., 2023).

*L. leopardinum Leontyev et al. (Fig. 1I, J) — R (3): 
d-l-w (1 — on Populus tremula L.), c-l-w (1 — on Pi­
nus sylvestris), c-br-w (1 — on Pinus sylvestris). Locs. 
(3): 5 (19 VI 2024, MYX 24828); 7 (23 IX 2023, MYX 
24173); 8 (23 VII 2024, MYX 24835).

Specimen MYX 24835 has an atypical structure of 
warts on the peridium surface. They are amber in color, 
probably due to aberrant development (Fig 1I, J). The 
warts are rounded in transmitted light and contain 
a large number of yellowish red oil droplets. Lycogala 
caviaroides Leontyev et al. is also characterised by am-
ber-colored warts on the peridium, but on L. leopardi­
num they are less regular, often fused and have a com-
pressed apex. The warts on the surface of the peridium 
in specimen MYX 24835 were evenly distributed on the 
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surface and had a domed rather than deformed shape. In 
Russia, this species was previously recorded only in the 
Moscow Region (Leontyev et al., 2023).

*L. maculatum Leontyev et al. — O (6): d-l-w (1), 
c-l-w (2 — on Pinus sylvestris), d-l-b (2 — on Betula sp.), 
d-p-w (1 — on Alnus sp.). Locs. (4): 4 (19 VI 2024, MYX 
24831); 5 (23 IX 2023, MYX 24182; 11 X 2024, MYX 
24838); 7 (11 X 2024, MYX 24840); 8 (9 IV 2024, MYX 
24119, MYX 24826).

In Russia, this species was previously recorded only 
in the Moscow Region (Leontyev et al., 2023).

*L. olearium Leontyev et al. (Fig. 1K, L) — R (2): 
d-l-w (2). Locs. (2): 5 (11 X 2024, MYX 24839); 7 (23 IX 
2023, MYX 24179).

This is the first record of this species in Russia. It is 
characterised by sporangia that are usually clustered in 
dense groups and are similar in size to Lycogala epiden­
drum and L. irregulare. However, Lycogala olearium may 
be distinguished by a large number of light oil droplets 
in the peridium structures (Fig. 1L).

*L. palianytsia Leontyev et al. (Fig. 1M, N) — R (2): 
d-l-w (1), c-br-w (1 — on Picea abies). Locs. (2): 5 (9 IV 
2024, MYX 24114); 17 (30 VII 2023, MYX 24175).

This is the first record of this species in Russia. It is 
characterised by slightly flattened sporangia scattered 
on the substrate and slightly elongated, irregularly 
shaped scales on the surface of the peridium.

*L. roseosporum Leontyev et al. — R (3): d-l-w (1), 
c-l-w (2 — on Picea abies). Locs. (2): 5 (19 VI 2024, 
MYX 25002); 13 (30 VII 2023, MYX 24164, MYX 
24165).

In Russia, this species was previously recorded only 
in the Moscow Region (Leontyev et al., 2023). 

*L. sphaeroconicum Leontyev — R (1): d-l-w (1 — 
on Betula sp.). Loc. (1): 7 (23 VII 2024, MYX 25005).

This species is very similar to Lycogala conicum Pers. 
with slightly elongated sporocarps, but differs by egg-
shaped, blunt spindle-shaped, to almost spherical sporo-
carps and by shorter peridial vesicles, which do not from 
a regular reticulum. It is reported in Russia (Moscow 
Region), the Republic of Belarus, Germany, Norway 
(Leontyev et al., 2025).

Lycogala sp. — C (15): d-l-w (10), c-l-w (3), 
d-br-w (1), c-db (1 — on Picea abies). Locs. (8): 4 (19 VI 
2024, MYX 24337, MYX 24832); 5 (23 IX 2023 — 1; 
9 IV 2024, MYX 24116; 19 VI 2024, MYX 24829; 
11 X 2024, MYX 24837); 7 (23 IX 2023, MYX 24171, 
MYX 24184; 9 IV 2024, MYX 24117); 9 (23 IX 2023, 
MYX 24183); 10 (22 X 2023, MYX 24178, MYX 
24180); 11 (2 IX 2023, MYX 24181); 12 (22 X 2023, 
MYX 24161); 15 (2 IX 2023, MYX 24177).

These specimens did not correspond to any of the 
morphospecies proposed by Leontyev et al. (2023). For 
these specimens, further revision is required.

*Metatrichia asiatica A. Vlasenko (Fig. 2A) — 
R (1): d-l-w (1 — on Populus tremula). Loc. (1): 17 (9 VII 
2024, MYX 24931).

This species was described in 2024 based on spe
cimens from the Novosibirsk Region (Vlasenko et al., 
2024). It is characterised by a three-layered peridium. 
The central layer is represented by dark grey granu-
lar material (Fig. 2A). It is probably a widespread 

species, but this is the first record for the European part  
of Russia.

*M. floriformis (Schwein.) Nann.-Bremek. — 
O (5): d-l-w (5). Locs. (4): 7 (9 IV 2024, MYX 24946); 
15 (2 IX 2023 — 1; 2 IX 2023, MYX 23748); 17 (30 IV 
2024, MYX 24940); 20 (21 VIII 2024, MYX 24898).

M. vesparia (Batsch) Nann.-Bremek. — A (30): 
d-l-w (27), c-l-w (2), d-p-b (1 — on Betula sp.). Locs. 
(12): 5 (9 IV 2024 — 1; 11 X 2024 — 1); 6 (23 VII 
2024 — 1); 7 (23 IX 2023, MYX 23635; 9 IV 2024 — 
1; 9 IV 2024, MYX 24947, MYX 24948; 23 VII 2024, 
MYX 24908; 11 X 2024 — 1; 11 X 2024, MYX 24863); 
9 (11 X 2024 — 1); 10 (22 X 2023, MYX 23749; 
26 V 2024 — 2; 24 IX 2024, MYX 24881); 11 (24 IX 2024, 
MYX 24876); 12 (22 X 2023, MYX 24127; 30 IV 2024 — 
1; 30 IV 2024, MYX 24943, MYX 24944); 13 (30 IV 
2024 — 2; 30 IV 2024, MYX 24945; 17 VII 2024 — 1); 
14 (30 IV 2024 — 1); 17 (30 IV 2024 — 1; 30 IV 2024, 
MYX 24939, MYX 24991); 18 (26 V 2024, MYX 24937); 
20 (26 V 2024 — 1).

*Nannengaella cf. globulifera (Bull.) J. M. García-
Martín (Fig. 2B, C) — R (1): d-l-w (1 — on Betula sp.). 
Loc. (1): 5 (19 VI 2024, MYX 24331).

Our specimen consists of sporangia on white, 
strongly calcified stalks, 1–1.3 times the diameter of 
the sporangium (Fig. 2C). The peridium membranous, 
iridescent, with rounded calcareous scales. The colu-
mella small and subulate. Capillitium represented by 
small oval or elongated lime nodules connected by thin 
translucent filaments (Fig. 2B). Spores light-brown in 
TL, with uniformly thickened wall, (7.4)7.5–8.1(8.2) 
(Mean = 7.79, SD = 0.25, n = 30) μm in diam., warted 
with 2–3 groups of dark warts.

Martin and Alexopoulos (1969) noted a great va
riability in the structure and degree of calcification of 
the peridium as well as in the length of the stalks in this 
species. However, published results of phylogenetic 
studies have shown that some specimens of Nannen­
gaella globulifera collected in the European part of Rus-
sia form a separate clade from specimens that the au-
thors consider typical for this species (García-Martín 
et al., 2023). Most likely, Nannengaella globulifera is 
a cryptic species. Our specimen is distinguished from 
the typical Nannengaella globulifera (sensu Poulain et 
al., 2011: Pl. 256) by a thinner sporangium stalks, a less 
dense and inelastic capillitium that hardly retains its 
shape after spore release and possesses smaller capil-
litium nodules. The size of spores matched most des
criptions.

N. contexta (Pers.) J. M. García-Martín et al. — 
O (7): d-br-b (4), d-lt-b (1 — on Salix sp.), ll (1 — on Sa­
lix sp.), d-db (1). Locs. (4): 4 (23 IX 2023, MYX 24143); 
9 (2 VIII 2023 — 1; 2 VIII 2023, MYX 23636; 23 IX 
2023 — 1; 23 IX 2023, MYX 23751); 10 (22 X 2023, 
MYX 24120); 14 (11 VIII 2023, MYX 23750).

*Oligonema affine (de Bary) García-Cunch. et al. — 
R (2): d-l-w (1 — on Quercus robur), d-br-w (1). Locs. 
(2): 5 (11 X 2024, MYX 24349); 10 (24 IX 2024, MYX 
24985).

O. favogineum (Batsch) García-Cunch. et al. — 
O (9): d-l-w (8), d-l-b (1). Locs. (6): 5 (9 IV 2024, 
MYX 24950; 11 X 2024 — 1; 11 X 2024, MYX 24868); 
12 (24 IX 2024, MYX 24871); 13 (30 IV 2024 — 1; 
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Fig. 2. Some species of the genera Metatrichia, Nannengaella, and Physarum.
A — Metatrichia asiatica (MYX 24931): sporocarp morphology (the arrow marks the middle peridial layer); 

B, C — Nannengaella cf. globulifera (MYX 24331): B — damaged sporocarp with small capillitium nodes, C — stalked 
sporocarp; D, E — Physarum flavicomum (MYX 24154): D — basal part of stalked sporocarp, E — damaged sporocarp 

with capillitium net and yellow lime nodes; F — Physarum leucophaeum (MYX 24123): stalked sporocarp; 
G–I — Physarum oblatum (MYX 24962): G, H — stalked sporocarp with yellow basal disc, I — spores in TL in 2% KOH. 

Scale bars: A — 500 μm; B–G — 200 μm; H — 100 μm; I — 10 μm.
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17 VII 2024, MYX 24914); 16 (2 IX 2023, MYX 23820); 
19 (27 VIII 2023, MYX 23819); 20 (26 V 2024 — 1).

Oligonema persimile (P. Karst.) García-Cunch. et 
al. — O (9): d-l-w (3), d-l-b (2), d-br-w (2), d-br-b (2). 
Locs. (7): 8 (23 IX 2023, MYX 23638); 10 (22 X 2023, 
MYX 23821; 24 IX 2024, MYX 24880); 12 (30 VII 2023, 
MYX 24136; 30 IV 2024 — 1); 13 (24 IX 2024, MYX 
24874); 14 (30 IV 2024, MYX 24942); 18 (26 V 2024 — 
1); 21 (21 VIII 2024, MYX 24854).

*Perichaena corticalis (Batsch) Rostaf. — R (2): 
d-l-w (2 — on chips of a deciduous tree). Locs. (2): 
4 (19 VI 2024, MYX 24935); 7 (9 IV 2024, MYX 
24324).

Specimen MYX 24324 contains typical sporocarps 
with circumscissile dehiscence and reduced capillitium. 
It differs from Perichaena liceoides Rostaf. by finely 
warted spores.

Physarum album (Bull.) Chevall. — A (47): 
d-l-w (20), c-l-w (12), d-l-b (1), c-l-b (4), c-br-b (1), 
c-br-w (3), d-br-w (5), c-wd-w (1). Locs. (14): 1 (17 VIII 
2023, MYX 23757); 5 (23 IX 2023, MYX 23767, MYX 
23768; 19 VI 2024, MYX 24332); 6 (2 VIII 2023 — 2; 
2 VIII 2023, MYX 23753; 23 IX 2023 — 1; 23 IX 2023, 
MYX 23770; 23 VII 2024 — 3; 23 VII 2024, MYX 24344); 
7 (21 VII 2023 — 1; 21 VII 2023, MYX 23639; 23 IX 
2023 — 1; 23 IX 2023, MYX 23769); 8 (2 VIII 2023, 
MYX 23754, MYX 23755; 23 IX 2023, MYX 23771; 
11 X 2024, MYX 24353); 9 (23 IX 2023, MYX 23772); 
10 (24 IX 2024 — 1; 17 VIII 2023, MYX 23758, MYX 
23759); 13 (30 VII 2023, MYX 23752); 14 (11 VIII 
2023, MYX 23756; 9 VII 2024, MYX 24960); 15 (2 IX 
2023 — 1; 2 IX 2023, MYX 23764, MYX 23765; 9 VII 
2024, MYX 24925); 16 (2 IX 2023 — 1; 2 IX 2023, 
MYX 23766); 19 (27 VIII 2023 — 1; 27 VIII 2023, 
MYX 23762, MYX 23763; 21 VIII 2024, MYX 24892); 
20 (27 VIII 2023, MYX 23655, MYX 23760, MYX 
23761; 21 VIII 2024, MYX 24894, MYX 24895, MYX 
24974); 21 (21 VIII 2024 — 2; 21 VIII 2024, MYX 
24987).

*P. cinereum (Batsch) Pers. — R (1): d-l-w (1 — on 
Populus tremula). Loc. (1): 10 (22 X 2023, MYX 23773).

*P. flavicomum Berk. (Fig. 2D, E) — R (2): 
c-l-w (1 — on Pinus sylvestris), c-l-b (1 — on Pinus syl­
vestris). Loc. (1): 6 (2 VIII 2023, MYX 24154; 23 VII 
2024, MYX 24343).

This species is characterised by a shiny, iridescent, 
limeless peridium and a rather dense capillitium filled 
with yellow lime granules (Fig. 2E). This is a rather dif-
ficult species to identify and is often confused with Phy­
sarum viride or Badhamia bethelii (T. Macbr. ex G. Lis-
ter) J. M. García-Martín et al.

*P. leucophaeum Fr. et Palmquist (Fig. 2F) — R (3): 
c-l-w (1), d-l-b (1), ll and m (1). Locs. (3): 9 (23 VII 
2024, MYX 24346); 10 (17 VIII 2023, MYX 23774); 
17 (30 VII 2023, MYX 24123).

*P. murinum Lister — R (1): d-l-w (1 — on Quercus 
robur). Loc. (1): 20 (21 VIII 2024, MYX 24982).

*P. notabile T. Macbr. — O (6): d-l-w (3 — on Po­
pulus tremula), d-l-b (2 — on P. tremula), m (1). Locs. 
(4): 4 (11 X 2024, MYX 24351); 5 (9 IV 2024, MYX 
24323); 7 (23 IX 2023, MYX 24145); 10 (22 X 2023: 
MYX 24130, MYX 24144; 26 V 2024: MYX 24959).

*P. oblatum T. Macbr. (Fig. 2G–I) — R (1): 
d-l-w (1 — on Populus tremula). Loc. (1): 17 (9 VII 
2024: MYX 24962).

Physarum oblatum is characterised by an orange-yel-
low or reddish-brown cup at the base of the sporo-
carp (Fig. 2G, H) and minutely warted spores with 
2–3 prominent groups of warts (Fig. 2I).

*P. aff. polygonosporum Mosquera et al. (Fig. 
3 A–D) — R (2): d-l-b (2 — on Populus tremula). Loc. 
(1): 4 (23 IX 2023, MYX 24121, MYX 24122).

Sporocarps are branched plasmodiocarps or sessile 
and grouped sporangia, on a narrowed base, 0.4–0.8 mm 
in diam., white (Fig. 3A). Peridium is two-layered: the 
outer layer is limed, brittle, separated by flaky fragments 
from the inner, membranous, whitish, limed layer. De-
hiscence irregular, in the upper part. Hypothallus incon-
spicuous, membranous. Capillitium consists of a dense 
net of translucent tubes with rounded lime nodules that 
merge in the central part of the sporangium to form 
a pseudocolumella (Fig. 3B). Spores are black in mass, 
dark brown in TL, angular, assembled in chains of 2–8, 
with light lines corresponding to the folds of the spore 
wall, (8.4)9.4–11.0(12.0) µm in diam. (Mean = 10.21, 
SD = 0.84, n = 20), covered with pronounced scattered 
warts (Fig. 3C, D).

Physarum polygonosporum is characterised by angu-
lar spores that are clustered in lines and a white peridium 
formed by two tightly adherent layers (García-Martín 
et al., 2018). Other species with angular spores and dis-
tinct light-colored lines are: Physarum straminipes Lis-
ter, characterised by stalked sporangia; P. licheniforme 
(Schwein.) Lado, distinguished a single-layered peri
dium, absence of plasmodiocarps and irregularly thi
ckened spore wall with small warts; P. spectabile Nann.-
Bremek. et al. and Claustria didermoides (Pers.) Fr., 
possessing sessile sporangia, and larger spores (12–
13.5 µm and 12–15 µm in diam., respectively) (Poulain 
et al., 2011). Angular spores can also be found in the ge-
nus Badhamia Berk., e. g., B. melanospora Speg., but this 
genus is characterised by a different capillitium struc-
ture (Martin, Alexopoulos, 1969). Thus, our specimens 
are most similar to Physarum polygonosporum. The main 
morphological differences are the presence of a pseu-
docolumella and relatively unstable spore clusters. Fur-
thermore, this species has been found only in Mexico 
and the Canary Islands on decaying leaves of Agave sp. 
and the remains of Opuntia sp. and Yucca sp. Thus, sig-
nificant differences in ecological characteristics, as well 
as different morphology, may suggest that specimens 
MYX 24121, MYX 24122 belong to a closely related 
but undescribed species. Additional study is required to 
confirm this hypothesis.

P. psittacinum Ditmar — R (1): d-l-w (1). Loc. (1): 
12 (30 VII 2023, MYX 23775).

P. viride (Bull.) Pers. — O (8): d-l-w (3), c-l-w (2), 
d-l-b (1), d-br-w (2). Locs. (5): 8 (2 VIII 2023, MYX 
23776); 10 (17 VIII 2023, MYX 23779; 17 VII 2024 — 1; 
17 VII 2024, MYX 24918); 11 (2 IX 2023, MYX 23780); 
19 (21 VIII 2024, MYX 24891); 20 (27 VIII 2023 — 1; 
21VIII 2024 — 1).

*P. viride var. aurantium (Bull.) Lister — O (8): 
d-l-w (3), c-l-w (3), c-l-b (1), d-br-w (1). Locs. (7): 
4 (11 VIII 2023, MYX 23778); 6 (2 VIII 2023, MYX 
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Fig. 3. Macro- and microscopical features of Physarum aff. polygonosporum and Trichia ambigua.
A–D — Physarum aff. polygonosporum (MYX 24121): A — plasmodiocarps with two-layered peridium, B — damaged 

plasmodiocarp with capillitium and pseudocolumella, С — spores in TL in 2% KOH, D — spores in TL in phenyl-
lactophenol; E, F — Trichia ambigua (MYX 24131): E — sporocarp morphology, F — capillitium tips in TL. 

Scale bars: A — 500 µm; B, E — 200 µm; C, D — 20 µm; F — 50 µm.

23640); 14 (11 VIII 2023 — 1); 15 (2 IX 2023 — 1); 
16 (9 VII 2024, MYX 24929); 17 (9 VII 2024 — 2); 
19 (27 VIII 2023, MYX 24162).

*Physarum viride var. incanum Lister — R (2): 
d-l-w (1), c-l-w (1). Locs. (2): 8 (11 X 2024, MYX 
24354); 9 (2 VIII 2023, MYX 23777).

Reticularia splendens Morgan — R (1): d-l-w (1). 
Loc. (1): 20 (21 VIII 2024, MYX 24973).

*Stemonaria cf. irregularis (Rex) Nann.-Bremek. — 
R (1): d-l-w (1 — tree completely covered with moss). 
Loc. (1): 21 (21 VIII 2024, MYX 24990).

The specimen is immature and consists of several 
sporangia joined by lateral surfaces. The capillitium has 
thickenings in its central part, without a peripheral net. 
Tips of capillitium are pointed, whitish in reflected light. 
Spores 7.5–9.5 μm in diam., with irregularly thickened 
wall, covered with separate spines.

*S. pilosa Nann.-Bremek. — R (1): c-l-w (1 — on Pi­
nus sylvestris). Loc. (1): 7 (23 VII 2024, MYX 24340).

Sporocarps in dense groups, 8–9 mm tall, dark 
brown. Capillitium is lax, inner net with dark thicken-
ings at the junctions, surface net irregular, with many 

free ends. Spores 7–8.5 μm in diam., warted-reticulate. 
It was previously recorded from the Vladimir Region 
(Gmoshinskiy, Mishulin, 2022), but it is sometimes 
confused with an aberrant form of Stemonitis fusca.

Stemonitis axifera (Bull.) T. Macbr. — A (35): 
d-l-w (23), c-l-w (6), d-l-b (1), d-p-w (3), d-p-b (1), ll 
(1 — on Acer sp.). Locs. (15): 3 (19 VI 2024, MYX 24339); 
4 (19 VI 2024, MYX 25013); 5 (23 IX 2023, MYX 
23794, MYX 23795; 19 VI 2024, MYX 24329, MYX 
24333–24335); 6 (23 IX 2023 — 1; 23 VII 2024, MYX 
24342); 7 (23 IX 2023, MYX 23796); 8 (2 VIII 2023 — 
1; 2 VIII 2023, MYX 23641, MYX 23782); 9 (2 VIII 
2023, MYX 23783; 23 VII 2024 — 1); 10 (17 VIII 2023, 
MYX 23786, MYX 23788, MYX 23789, MYX 24153); 
12 (30 VII 2023 — 1; 30 VII 2023, MYX 23781; 17 VII 
2024 — 1); 13 (17 VII 2024, MYX 24970); 14 (11 VIII 
2023, MYX 23784, MYX 23785); 15 (9 VII 2024, MYX 
24964); 16 (9 VII 2024 — 1); 17 (30 IV 2024, MYX 
25012; 9 VII 2024 — 1); 19 (27 VIII 2023 — 1; 27 VIII 
2023, MYX 23790–23793).

S. fusca Roth — O (7): d-l-w (3), c-br-w (3), 
d-br-b (1). Locs. (4): 3 (11 VIII 2023, MYX 23642, 
MYX 23797, MYX 23798); 10 (24 IX 2024, MYX 
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25015); 19 (27 VIII 2023, MYX 23800; 21 VIII 2024, 
MYX 24983); 20 (27 VIII 2023, MYX 23799).

*S. fusca var. nigrescens (Rex) Torrend — R (1): 
c-br-b (1 — on Picea abies). Loc. (1): 15 (9 VII 2024, 
MYX 24965).

*S. pallida Wingate — R (1): d-l-w (1 — on Populus 
tremula). Loc. (1): 10 (24 IX 2024, MYX 24986).

S. splendens Rostaf. — R (3): d-l-w (1), c-l-w (1), 
d-br-w (1). Locs. (2): 6 (23 IX 2023, MYX 23802); 
9 (2 VIII 2023, MYX 23643, MYX 23801).

*Stemonitopsis aequalis (Peck) Y. Yamam. — 
R (2): d-l-w (2). Loc. (2): 10 (17 VIII 2023, MYX 
24152); 14 (9 VII 2024, MYX 24961).

*S. amoena (Nann.-Bremek.) Nann.-Bremek. — 
O (7): c-l-w (2 — on Pinus sylvestris), c-br-w (5 — on Pi­
nus sylvestris). Locs. (4): 1 (17 VIII 2023, MYX 24155, 
MYX 24160); 2 (26 V 2024, MYX 24957; 24 IX 2024, 
MYX 24984); 7 (23 VII 2024, MYX 24341); 8 (23 VII 
2024, MYX 24356, MYX 24357).

S. hyperopta (Meyl.) Nann.-Bremek. — C (10): 
d-l-w (4), c-l-w (4), d-br-w (1), d-p-w (1 — on Al­
nus sp.). Locs. (9): 1 (17 VIII 2023, MYX 23805); 
4 (11 VIII 2023, MYX 24133); 6 (2 VIII 2023, MYX 
23803); 8 (2 VIII 2023, MYX 23644); 9 (2 VIII 2023, 
MYX 23804); 10 (17 VIII 2023, MYX 24142; 17 VII 
2024 — 1); 11 (2 IX 2023 — 1); 12 (17 VII 2024, MYX 
24971); 16 (9 VII 2024, MYX 24963).

*S. reticulata (H. C. Gilbert) Nann.-Bremek. et 
Y. Yamam. — R (2): d-br-w (1), c-br-w (1 — on Pinus 
sylvestris). Locs. (2): 8 (23 VII 2024, MYX 24355); 
16 (2 IX 2023, MYX 24132).

S. typhina (F. H. Wigg.) Nann.-Bremek. — 
C (11): d-l-w (7), c-l-w (1), d-l-b (1), d-br-w (1), 
c-p-w (1). Locs. (8): 5 (23 IX 2023, MYX 23645); 
9 (23 IX 2023, MYX 23813); 10 (17 VIII 2023, MYX 
23787; 17 VII 2024 — 1); 13 (30 VII 2023, MYX 
23806); 15 (2 IX 2023, MYX 23812); 17 (30 VII 2023, 
MYX 23807, MYX 23808; 9 VII 2024, MYX 25014); 
18 (27 VIII 2023, MYX 23811); 19 (27 VIII 2023, MYX  
23810).

*S. typhina var. similis (G. Lister) Nann.-Bremek. 
et Y. Yamam — O (4): d-l-w (1), c-l-w (3). Locs. 
(3): 2 (17 VIII 2023, MYX 23703, MYX 23809); 
5 (11 X 2024 — 1); 6 (23 VII 2024 — 1).

*Trichia ambigua Schirmer et al. (Fig. 3E, F) — 
R (2): d-l-w (1), d-db (1). Locs. (2): 12 (22 X 2023, 
MYX 24131); 19 (27 VIII 2023, MYX 24149).

Specimen MYX 24131 is characterised by an aty
pical dark coloration of the peridium (Fig. 3E), but 
the capillitial threads are with medium tip length (32–
37 μm, n = 5) and decorated only with spiral bands, 
without secondary ornamentation (Fig. 3F).

*T. crateriformis G. W. Martin — O (4): d-l-w (3), 
c-br-w (1 — on Picea abies). Locs. (4): 5 (21 VII 2023, 
MYX 24157); 14 (11 VIII 2023 — 1); 17 (9 VII 2024, 
MYX 24930); 20 (27 VIII 2023, MYX 24163).

T. scabra Rostaf. — O (7): d-l-w (4), d-l-b (2), 
f (1 — on decayed aphyllophoroid fungi). Locs. (4): 
4 (11 X 2024, MYX 24864); 7 (23 VII 2024 — 1; 
11 X 2024, MYX 24862); 9 (23 IX 2023, MYX 23646; 
9 IV 2024, MYX 24327); 12 (24 IX 2024 — 1; 24 IX 
2024, MYX 24870).

T. varia (Pers. ex J. F. Gmel.) Pers. — A (27): 
d-l-w (13), d-l-b (2), c-l-w (2), d-br-b (3), d-br-w (6), 
c-db (1 — on Picea abies). Locs. (8): 5 (23 IX 2023, 
MYX 23647, MYX 23822; 9 IV 2024, MYX 24992; 
11 X 2024 — 1); 7 (9 IV 2024, MYX 24952; 11 X 2024 — 
1); 9 (23 IX 2023 — 3; 23 IX 2023, MYX 23823, MYX 
23824; 9 IV 2024, MYX 24328; 11 X 2024, MYX 24857, 
MYX 24858); 10 (22 X 2023 — 1; 22 X 2023, MYX 
23825, MYX 23826; 26 V 2024 — 2; 17 VII 2024 — 
1); 12 (22 X 2023, MYX 23827, MYX 23828, MYX 
24126; 30 IV 2024 — 1); 16 (30 IV 2024, MYX 24941); 
19 (30 IV 2024 — 1); 21 (21 VIII 2024 — 1).

Tubifera ferruginosa (Batsch) J. F. Gmel. — 
O (5): d-l-w (1), c-l-w (2), ll (1 — on Populus tremula), 
d-s-w (1 — on Betula sp.). Locs. (5): 1 (24 IX 2024 — 1); 
5 (21 VII 2023, MYX 23829); 7 (21 VII 2023, MYX 
23648); 15 (2 IX 2023, MYX 23830); 20 (21 VIII 2024, 
MYX 24977).

Discussion
Over two years, we have collected 643 speci-

mens and identified 99 species and nine varieties 
belonging to 30 genera, 13 families and eight or-
ders (Table 1, electronic supplement1). Of these, 
55 species and five varieties are reported for the 
first time for the Yaroslavl Region. Lycogala olea­
rium and L. palianytsia are first time recorded in 
Russia.

In the National Park “Lake Pleshcheyevo”, the 
order Trichiales is the most abundant (266 spe
cimens), mainly due to representatives of the genera 
Arcyria F. H. Wigg. (A. affinis, A. cinerea, A.  in­
carnata, and A. pomiformis), Hemitrichia Rostaf. 
(H. calyculata, H. clavata, and H. decipiens), and 
Trichia Haller (T. varia) (Table 1, electronic sup-
plement), which develop abundantly on decayed 
wood in the taiga zone (Novozhilov, Fefelov, 2001; 
Gmoshinskiy, Matveev, 2019; Borzov et al., 2021). 
At the same time, species of the genus Arcyria are 
most often formed in the summer months and early 
autumn, while Hemitrichia clavata and H. decipiens 
reach their greatest numbers in the late summer 
and are found before the snow falls. Trichia varia 
is almost impossible to detect in the summer, but 
sporocarps of this species are massively formed in 
mid-autumn and persists until spring. The orders 
Stemonitidales and Physarales are characterized 
by lesser number of findings (134 and 132 speci-
mens, respectively), mainly due to the species that 
form on decaying wood, specifically Stemonitis axi­
fera (35 specimens) and Physarum album (47 spe
cimens). Most of the Stemonitis axifera specimens 
are found during summer months and beginning of 
autumn, while Physarum album is mostly found at 

1	 Electronic supplement is available at the end of the ar-
ticle page on the journal website (https://doi.org/10.31111/
nsnr/2025.59.2.F17).
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the early August until the snow covers the forest 
floor. This information correlates with our previ-
ous data that was acquired in the taiga forests of 
the European part of Russia (Gmoshinskiy, Mat-
veev, 2016; Gmoshinskiy et al., 2024).

The most abundant species in the National 
Park “Lake Pleshcheyevo” are: Arcyria affinis, 
A. cinerea, A. pomiformis, Enerthenema papillatum, 
Metatrichia vesparia, Physarum album, Stemonitis 
axifera, and Trichia varia (group A, sensu Stephen-
son et al., 1993). These eight species are widely dis-
tributed throughout the area and were recorded in 
8–15 of 21 sample plots. The most abundant spe-
cies being Stemonitis axifera (35 specimens on 
15 sample plots). However, none of these species 
were found in all communities. The group C (com-
mon) included 12 species found in 3–12 plots; the 
group O (occasional) included 21 species and the 
R (rare) group included 58 species.

Many myxomycetes were collected from se
veral types of substrates at once, in other words, 
there were not any strict confinements for spe-
cies represented by a large number of finds (from 
groups A and O) (Table 2, electronic supplement). 
However, several species were found mostly on 
one or another type of substrate, for example, Ar­
cyria affinis (23 specimens forund on a decidu-
ous bark or wood/1 specimen on coniferous sub-
strate), A. cinerea (19/1), Lycogala epidendrum 
(14/1), Metatrichia vesparia (28/2), Stemonitis 
axifera (29/6), Stemonitopsis typhina (9/2) and 
Trichia varia (24/3) most often form sporocarps 
on deciduous bark or wood, while A. pomiformis 
(4/19), Cribraria cancellata (1/9) и Enerthenema 
papillatum (3/19) – most often form on conife
rous substrates. Hemitrichia calyculata (ten spec-
imens) and H. clavata (ten specimens), which are 
considered common, are found only on deciduous 
substrates within the national park. Thus, the ma-
jority of sampled sporocarps are collected from 
fallen deciduous (273 specimens) and coniferous 
(146 specimens) wood types (Table 2, electronic 
supplement). However, there are more specimens 
in total found on deciduous wood and bark, rather 
than coniferous wood and bark (64 species against 
43, respectively). In the case with both coniferous 
as well as deciduous wood, bark and fallen trees, 
branches and stumps, myxomycetes prefer to form 
sporophores during late stages of decomposition, 
when the tree bark is poorly attached to the wood 
or when it is gone completely.

Sporocarps formed on leaf litter (ll), bark  
(d-db, c-db) and woody debris, (d-wd-w, c-wd-w) 
were gathered much less in quantity. There were 

just two specimens found on standing deadwood 
(d-s-w) and only one specimen on roots (r). Ten 
specimens were found on a living substrate, eight of 
them were found on mosses (m). Two more speci
mens were discovered on decayed aphyllophoroid 
fungi (f) — Arcyria denudata and Trichia scabra.

Alpha diversity of myxomycetes at plots and in 
different plant communities is presented in Table 
3 (electronic supplement). Plots with the lowest 
values of Shannon and Simpson indices are Loc. 
2 (H’ = 2.4, 1–D = 0.917), 3 (H’ = 2.1, 1–D = 0.915) 
and 6 (H’ = 2.5, 1–D = 0.910), situated in various 
pine forests on bogged soils. Such low diversity 
may be due to the open substrate that quickly dries 
at the surface and is moist beneath. Additional fac-
tors included small amounts of large dead wood at 
plots two and three, as well as remaining traces of 
fire. The lowest Shannon index value was obtained 
for one of the birch forests (Loc. 18, H’ = 1.9), 
while its Simpson’s index hinted at high diversity 
(1–D = 0.964; Table 3, electronic supplement). As 
in the pine forests above, few large fallen trees ap-
peared on this site; however, the diversity of living 
tree species was higher.

High values of diversity indices were observed 
in alder forests: Loc. 4 (H’ = 2.9, 1–D = 0.984) and 
16 (H’ = 2.7, 1–D = 0.980). These habitats are moist 
and get waterlogged in spring. Alder forests har-
boured higher myxomycete diversity than all pine 
forest plots, except Loc. 8 and Loc.  11 (Table  3, 
electronic supplement). The alder forests had 
lower myxomycete richness than the oak forests, 
spruce forest at Loc. 7, lime forests, and willow fo
rests, as well as higher richness than the birch fo
rests (Locs. 14, 18), larch forests and an elm forest. 
Some plots in the spruce forests (Locs. 13, 15, 17) 
and birch forests (Loc. 12) had species richness 
similar to the alder forests. Thus, despite the mo
derate species richness, the alder forests have high 
myxomycete diversity, indicating the absence of 
dominant species. The spruce forest at Loc. 7 has 
the highest values for species richness (31 spe-
cies) and Shannon index (H’ = 3.2) among all of 
the study areas, but the 1–D value (0.965) there 
is lower than in the alder forests. The former com-
munity is characterised by large amounts of dead-
wood of both Picea abies and various deciduous 
trees. Due to high tree crown cover, at the seventh 
site is cooler and more humid in summer than the 
nearby pine forests (Loc. 6 and 8).

In general, the highest species diversity is ob-
served in the pine (47 species; 175 specimens) and 
spruce forests (53 species; 131 specimens). The or-
ders Stemonitidales (12 species; 62 specimens) and 
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Physarales (11 species; 33 specimens) had highest 
diversity in the pine forests, while Trichiales in the 
spruce forests (21 species; 63 specimens). The or-
der Trichiales also excels by species diversity and 
number of collected specimens in all other bio-
topes (from most to least populated: oak forests, 
birch forests, willow forest, lime forest, black alder 
forests, elm forest, larch forest). Also, the willow 
forest has the same number of species (eight each), 
which belong to the orders Physarales and Tri
chiales, while the second order has more specimens 
gathered that the first (11 and 22, respectively). The 
lime forest, alongside the order Trichiales, has a sig-
nificant amount of species that belong to the order 
Reticulariales (eight species, 18 specimens) due to 
the genus Lycogala (seven species, 17 specimens). 
The pine and spruce forests have approximately the 
same number of species belonging to the order that 
was mentioned above (six and eight, respectively), 
while being rare or even non-existent in other fo
rests. In addition to that, all ten specimens the  
order Cribrariales were found in coniferous forests, 
while just three in deciduous forests (Cribraria ar­
gillacea, C. aurantiaca, C. cancellata).

Overall, our study has revealed a high diversity 
of myxomycetes in the National Park “Lake Ple
shcheyevo”. The species diversity of myxomycetes 
in the national park is close to Taiga zone biota. 
The main reason for it being Trichiaceae, Physa
raceae, Stemonitidaceae, and Cribrariaceae fami
lies that form and develop on decaying conifer 
wood with acidic pH (Schnittler et al., 2022).

Combining our results and literature data 
(Kompleksnaya…, 2017; Sakulin et al., 2024, 2025), 
the myxomycete biota of the National Park “Lake 
Pleshcheyevo” comprises 99 species and eight va-
rieties.
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