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Summary. In this paper, for the first time in Russia we report on four new occurrences of the rare xylarialean
ascomycete Chlorostroma vestlandicum revealed in the course of mycological surveys of the Northwestern European
Russia. Description and colour illustrations of the material studied are provided. Dutch Elm Disease as the major pos-
sible threat for the species is discussed. The species is recommended for inclusion in the next editions of the regional
Red Data Books of Leningrad, Novgorod, and Pskov Regions.

Chlorostroma vestlandicum (Xylariales): nepBbie HAXOAKH
peaxoro ackomuuera B Poccun

E. C. Ilonos, JI. b. Kaaununa, E. A. [TaaoMoxHBIX

bomanuueckuii uncmumym um. B. JI. Komaposa PAH, yn. Ilpog. [lonosa, 0. 2, . Canxm-Ilemepoype, 197376, Poccus

Kntoueswie cnoea: ronmnanjckas 60ie3Hb BI30B, TpUObI, 0OXpaHa OuopaznooOpasusi, xoposorus, Ulmus.

Annomayusn. TIpUBOIATCS CBEACHHS O YETHIPEX HAXOAKAaX HOBOTO /sl TeppuTOopHu Poccuu peikoro ackomuile-
ta Chlorostroma vestlandicum, BBIIBICHHBIX B X0JI¢ MUKOJIOTHUECKHX oOcnenoBanuii Ceepo-3amana Eppomneiickoit
Poccun. Bug BriepBbie 0OHapyskeH 3a IpeziesiaMy paHee H3BECTHOM obmacTu odutanud B 3anagHoi Hopserun. laetcs
mopoOHOE ONMMCAaHNE U IBETHBIC WILTIOCTPAUU H3ydeHHoro Matepuana. C. vestlandicum HaxXOmUTCS MO yTPo30it
COKpAIIIEHHUS YHCIIEHHOCTH M3-3a TOJJIaHCKON OOJIE3HH Bsi3a M PEKOMEHIOBAaH HAMH IJISi BHECCHHS B CICIYIOIIHE
penakuu peruoHanbHbIX KpacHbix kaur Jlenunrpaackoit, Horopomackoii u IlckoBckoit obmacTei.

Introduction brown one-celled ascospores with a germination

slit, presence of lepraric acid derivatives, and

The genus Chlorostroma A. N. Mill., Lar. N.
Vassiljeva et J. D. Rogers includes three well-
differentiated species of stromatic ascomycetes
characterized by green or bluish green pulvinate
stromata often with yellowish entostroma,

mycoparasitic habit on stromata of Hypoxylon
Bull. (Miller et al., 2007; Lassege et al., 2010;
Nordén et al., 2014). Miller et al. (2007) putatively
assigned it to Xylariaceae s. 1. based on striking
morphological resemblance to Thuemenella Penz.
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et Sacc., later Lassoge et al. (2010) noticed close
affinities between Chlorostroma and Hypoxylon
aeruginosum J. H. Mill., and Senanayake et al.
(2015) placed the genus in the resurrected family
Hypoxylaceae DC. Nevertheless, the systematic
position of Chlorostroma within Xylariales is not
yet corroborated by molecular phylogenetic studies.

Records of Chlorostroma are limited, and it
is likely that all species of this genus are very
rare. The only European member of the genus
is a recently described C. vestlandicum Nordén,
Laessoe et J. B. Jordal parasitizing stromata of
Hypoxylon vogesiacum (Pers. ex Curr.) Sacc. on
wych elm (Ulmus glabra Huds.) wood and up to
now, known only from a couple of dozen sites in
western Norway (Nordén et al., 2014). The species
is currently proposed by the International Union for
Conservation of Nature (IUCN) as candidate for
inclusion in “The Global Fungal Red List” (http://
iucn.ekoo.se). It is considered to be a rare species
restricted to localities rich in coarse dead elm wood
affected within Europe by decline of U. glabra
population due to Dutch Elm Disease (J. B. Jordal
pers. comm.).

Two other species of the genus (C. subcubisporum
A. N. Mill., Lar. N. Vassiljeva et J. D. Rogers on
stromata of H. perforatum (Schwein.) Fr., and
C. cyaninum Leassoe, Srikit. et J. Fourn. on
Hypoxylon sp.) have been reported only from
their type localities in eastern North America and
Thailand respectively (Miller et al., 2007; Laessoe
et al., 2010).

In this paper, we report four new occurrences
of C. vestlandicum revealed in the course of
mycological surveys of the Northwestern European
Russia and provide a description and illustrations of
the material studied.

Material and Methods

The material was collected during a series of
mycological surveys of Leningrad, Novgorod, and
Pskov Regions of Russia and identified by E. S.
Popov. The coordinates are in WGS84 geographic
coordinate system. The macro-morphological
characters were described according to the
observations of fresh and dry material as well as
the analysis of the photos. Capitalized colour
names and corresponding colour codes given are
those of Kornerup, Wanscher (1978). The micro-
morphological structures were examined in dried
material. Fragments of stroma and perithecia were
mounted in 5 % KOH and tap water for standard

light microscopy. To test the amyloid reaction of
asci’s walls and apical rings Melzer’s reagent (MLZ)
and Lugol’s solution (IKI) without and with KOH
pre-treatment were used. The number of measured
morphological structures (n) is given in parentheses
after corresponding measurements. The images
of micro-morphological characters were captured
with an AxioCam MRc 5 digital camera on an
Axiolmager A1 microscope (Carl Zeiss, Gottingen,
Germany). The studied specimens are deposited
in the Mycological Herbarium of the Komarov
Botanical Institute (LE), Russian Academy of
Sciences.

Results and Discussion

Chlorostroma vestlandicum Nordén, Lassoe et
J. B. Jordal, 2014, Karstenia 54: 11 (Figs. 1, 2).

Stromata when fresh peltate-pulvinate to
turbinate, centrally attached, 0.5-1.5 ¢m in diam.,
1-3(=5) mm thick. Outline circular, oblong or
irregular. Upper surface smooth or undulating,
dark olive gray (3F2-3) to dark olive brown (4F3).
Margin adnate or free, rounded or sharp, often lobed
or undulate, sometimes whitish pruinose. Perithecial
contours indistinct. Ostioles hardly visible, 20-50
(=65) mkm (n = 10) diam., numerous, plane or
slightly umbilicate, concolorous or slightly darker
than the stroma surface. Lower side sterile, black.
Stroma interior solid, soft corky in texture, lighter
than the surface, mustard yellow (3B6-7) to grayish
yellow (4B3—4). Extractable pigments in 10 % KOH
dark green (29D6-7).

Perithecia monostichous, globose or flaskshaped,
140-210 x 125-200 mkm (n = 7), numerous;
peridium not carbonized, dark olivaceous. Internal
tissue of stroma below perithecia is a dense hyaline
textura intricata of thick-walled, hyphae 6—-17 mkm
wide (n = 10) with cell walls 3.0-5.7 mkm thick (n =
10), gelatinized and wrinkled on surface, partly with
olive (3D5-3ES) incrusting pigment, especially in
subcortical zone. Asci 8-spored, clavate, broadly
rounded at the apex, 115-155 x (9.8-)10.0-10.4
(=11.4) mkm, pars sporifera 72—-88 mkm long, with
slender stipe, 40—79 mkm long (n = 11), with distinct
refractive euamyloid apical ring (MLZ+ bb, LG+
bb), 1.8-3.0 mkm width and 0.2-0.5 mkm height
(n = 11); croziers present. Ascus wall thickened
to 1-1.5 mkm. Paraphyses thin-walled, filiform,
sparsely septate, simple or rarely branched, 3.3—4.9
mkm wide in the middle part, tapering toward the
apex to 2-2.5 mkm. Ascospores unicellular, (11.0-)
11.8-13.4(-14.7) x (5.3-)5.6-6.2(-6.7) mkm,
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Fig. 1. Chlorostroma vestlandicum: A — Stromata on Hypoxylon vogesiacum (LE 323571). B — Stromata on blackened
wood of Ulmus glabra (LE 323710). Scale bar =1 cm.
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I/w 1.9-2.3(-2.6) (n = 42), ellipsoidal, slightly Material examined: “Russia, Leningrad Region,
inaequilateral, olive brown to dark brown, smooth, Kingiseppskiy distr., 2.7 km WNW of Kaybolovo
with (1-)2 large lipid guttules and often with several village, steep slope of Suma River valley overgrown
smaller ones; de Bary bubbles sometimes present. with Ulmus glabra and Alnus glutinosa (L.) Gaertn.,
Germ slit longitudinal, straight, reaching 1/3 to 1/2 on dead elm branch. 59°34'14.4"N, 28°50'02.5"E.
of a spore length. 11 VII 2019. E. A. Palomozhnykh” (LE 323494).

Fig. 2. Chlorostroma vestlandicum (LE 323571): A — Ascus. B — Amyloid apical ring in Lugol’s solution (IKI). C —
Ascospores. D — Hyphae of the internal tissue of stroma. Scale bar = 10 mkm.
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“Russia, Leningrad Region, Lomonosovskiy distr.,
Orzhitsy, abandoned manor park with U. glabra, Tilia
cordata Mill. and single Quercus robur L. trees, on
dead elm wood. 59°45'27.2"N, 29°42'48.6"E. 15 XII
2019. E. A. Palomozhnykh” (LE 323710). “Russia,
Novgorod Region, Malovisherskiy distr., 5 km NW
of Syuyska village, broadleaf forest with U. glabra,
on dead elm wood. 58°48'14.5"N, 32°16'00.1"E. 14
VI 2021. S. N. Arslanov” (LE 321716). “Russia,
Pskov Region, Loknyanskiy distr., environs of
Miritinitsy, broadleaf forest with U. glabra, Acer
platanoides L, Fraxinus excelsior L., on dead elm
branch. 56°38'27.2"N, 29°48'17.9"E. 14 1X 2019.
L. B. Kalinina” (LE 323571).

Chlorostroma vestlandicum is a highly distinctive
stromatic ascomycete. It can be easily recognized
in field by the naked eye due to its mustard yellow
stroma interior and frequent association with
Hypoxylon vogesiacum on larger-sized wood
debris of U. glabra. The connection between
C. vestlandicum and Hypoxylon vogesiacum is
well-established (Nordén et al., 2014). The last
species is known in Leningrad and Pskov Regions
and quite regularly, although not often observed
on dead elm logs, especially in riparian forests
(author’s own observations). In two of the studied
specimens (LE 323571, LE 321716), the stromata
of C. vestlandicum were clearly growing on
H. vogesiacum, in the other (LE 323494), the fungus
was growing on blackened decorticated wood with
remnants of some stromatic xylariaceous fungi on
some distance, which is likely to be H. vogesiacum.
The fourth specimen (LE 323710) contains a piece
of corticated wood overgrown with mosses, and
stromata of C. vestlandicum are erumpent from the
cracks in the bark; no signs of Hypoxylon were seen.

Ulmus glabra declines drastically due to Dutch
Elm Disease. For a long time, the disease was
localized in the south of European Russia, but since
the end of the 20th century, there has been a massive
dying of elms in the central and northwestern regions
(Gninenko et al., 2020). During last decades, the
decline of elms has become disastrous in parks of

Saint Petersburg and its suburbs (Firsov, Bulgakov,
2017). The tree is assessed as vulnerable in Europe
(Rivers et al., 2019). While there are no reliable
data on decline of wild wych elm populations
in Northwestern European Russia, the rarity of
C. vestlandicum and its narrow substrate
specialization allow us to conclude that the Dutch
Elm Disease in the future may become a crucial
threat for C. vestlandicum.

Conclusions

Chlorostroma vestlandicum is classified as
Endangered in Norway (Brandrud et al., 2015).
The new occurrences of C. vestlandicum reported
in our study are more than 1000 km away from
Norway populations and significantly expand the
known range of the species. Considering that these
three collections were made in different areas of
European Russia in a short time, it could seem
that the species occurs in favorable biotopes more
regularly than one could expect. Nevertheless, its
narrow substrate specialization and confinement to
rare plant communities with elm and other broad-
leaved trees allow us to recommend it for inclusion
in the next editions of the regional Red Data Books
of Leningrad, Novgorod, and Pskov Regions.
Further targeted studies of wych elm habitats are
needed to clarify the status of local populations
of C. vestlandicum and their potential threats in
European Russia for making a decision on the
including the species in the national Red Data Book
and developing the necessary conservation actions.
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