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Abstract. The study presents data on the condition of thallitof
epiphytic lichens, their occurrence and projectioeger on the sample plots
located in the area of the outbreak of Ips sexdestBoern on the Maly
Abakan site of Khakassky Nature Reserve.

1 Introduction

The Maly Abakan site of Khakassky State Nature Resis situated in the Tashtyp district
of the Republic of Khakassia. In the territory,eirmain types of the landscape can be
identified: the Alpine high-mountain landscape, thassive high-mountain landscape and
the mid-mountain erosive landscape [2]. The studg wonducted in the mountainous taiga
vegetation belt represented by dark coniferousstorehe Siberian nut pine and the fir are
the main trees of this forest.

Lichens represent one of the significant componentthe forest communities. The
species composition and the living forms of epiphiithens are closely connected with
certain environmental factors and naturally varythes environmental conditions change.
For example, density and extension of the canopfidbe trees described is one of such
factors [1, 9-10].

For several decades, the reserve scientists haveitvgestigating the impact of the bark
beetlel ps sexdentatus Boern., which results in mass drying out of tlee#[3-5].

2 Materials and methods

In 2019, we conducted a study of the species coitpoof the epiphytic lichens on the
Maly Abakan site of Khakassky State Nature Resémvehe areas most infested Iys
sexdentatus [9-10]. Four permanent sample plots were sele(gizéd 20x20 m), located on
two sites: near Nizhny post (further referred tdNigzhny’ site and near the mouth of the
Otkyl River (‘Otkyl’ site). Two sample plots werdaWless (with trees not infested by the
bark beetles), and two sample plots contained frdested by the pest. On each site under
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study, 10 phorophytic trees selected belonge®itmis sibirica Du Tour, and 5 -Abies
shirica Ledeb[9-10]. Each tree was divided into zones: the lopat of the tree trunk, the
trunk and the canopy. From all the sides, the ptivje cover of epiphytic lichens was
determined for each tree using the method of limtersects [8]. The lichen thalli were
studied on the intersection with the measuring tageh millimeter graduation), applied
horizontally to the tree trunk at a certain height m; 0.9 m; 1.2 m; 1.5 m). The sum of
the lengths of the thallus parts of lichens of gaie species divided by the length of the
entire horizontal section was taken into considenafThe linear projective cover (PC) for
the domineering species of epiphytic lichens wésutated as an integral value (average for
all the trees and for all the heights).

3 Results and discussion

For two plots under study, 46 species of epiphiticens were identified, referring to 24
genera and 13 families. The small species vartghilf the epiphytic lichens in the dark
coniferous forest may be caused to the high degfreanopy density in the territory under
study (0.7-0.8) and by the other factors (the hedgldl age of the phorophytic tree).

The total number of the identified lichen speciasPmus (on all the plots) was 34, and
that onAbies was 32. Depending on the number of the infestetquhytes, the epiphytic
lichens found on the plots could be divided int@ tgroups: stenotopes — species found
only on one phorophyte (26 species), and olygotepspecies found oRinus and Abies
(22 species).

The following species were found only dkbies. Alectoria sarmentosa, Bryoria
capillaris, B. furcellata, B. fuscescens, B. tortuosa, Cladonia bacilliformis, C. squamosa,
Evernia mesomorpha, Lecanora carpinea, Lecidea albofuscescens, Ramalina pollinaria,
Usnea hirta; only onPinus. Bacidia circumspecta, Bryoria nadvornikiana, B. simplicior,
Cetrelia cetrarioides, Cladonia fimbriata, C. rei, Evernia esorediosa, Hypogymnia bitteri,
Lecania cyrtella, Melanelia exasperata, Mycobilimbia hypnorum, Nephromopsis laureri,
Physcia adscendens, P. tenella.

The most commonly occurring species found on thangmed phorophytes of the
Nizhny site were the followingtsnea glabrescens (found on 70.0% of the examined
trees), Hypogymnia vittata (65.0%), H. physodes and Platismatia glauca (mo 45.0%),
Usnea dasopoga (35.0%), Chaenotheca ferruginea and Parmelia sulcata (30.0%); those
found on the phorophytes of the Otkyl site wefghaenotheca ferruginea (65.0%),
Hypogymnia vittata (45.0 %),Usnea dasopoga (35.0%), andJ. glabrescens (30.0%).

Thus, foliose epiphytic lichens occur most widedythie said territories.

On all the sample plots, the specldgpogymnia vittata is common This epiphytic
lichen has become well-adapted to the conditionsthef locality under study. The
occurrence and projective cover of the other tygfespiphytic lichens are much lower.

Consider the composition of the domineering specishe epiphytic lichens and
variation of their linear projective cover (PC) time flawless sample plots and on the
infested plots under study (Table 1).

Nizhny site: Pinussibirica.

Sample plot Ng. The domineering species graded by the reductichevprojective cover:
Pertusaria flavida, Chaenotheca ferruginea, Hypogymnia vittata, H. physodes,
Tuckemanopsis chlorophylla, Vulpicida pinastri, Usnea glabrescens (ta6u. 1).

Sample plot N;. The domineering specieddypogymnia vittata, Platismatia glauca,
Cladonia fimbriata, Hypogymnia bitteri, H. physodes, Tuckemanopsis chlorophylla,
Cladonia coniocraea, Parmelia squarrosa, Ramalina dilacerate, Mycobilimbia hypnorum,
Usnea dasopoga, U. glabrescens.

Nizhny site: Abiessbirica.
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Sample plot Ng. The domineering specie€haenotheca ferruginea, Hypogymnia vittata,
Pertusaria amara, Usnea glabrescens, Platismatia glauca, Pertusaria flavida, Lobaria
pulmonaria, Hypogymnia physodes.

Sample plot N;. The domineering speciesiypogymnia physodes, H. vittata, Parmelia
sulcata, Usnea glabrescens, Platismatia glauca, Lobaria pulmonaria, Pertusaria amara,
Alectoria sarmentosa.

Otkyl site: Pinussibirica.

Sample plot Oyq. The domineering specieslypogymnia vittata, Usnea glabrescens, U.
dasopoga.

Sample plot O;. The domineering specie€haenotheca ferruginea, Hypogymnia vittata,
Usnea dasopoga, Vulpicida pinastri, Platismatia glauca.

Otkyl site: Abiessihirica.

Sample plot O4. The domineering specie€haenotheca ferruginea, Lobaria pulmonaria,
Hypogymnia vittata, Parmelia sulcata, Usnea dasopoga

Sample plot O;. The domineering specie€haenotheca ferruginea, Hypogymnia vittata,
Lobaria pulmonaria, Lecidea turgidula, Usnea glabrescens, Hypogymnia physodes,
Lecanora carpinea, Vulpicida pinastri.

Table 1. Linear projective cover of the domineering speaespiphytic lichens on the flawless and
infested plots, %

Nizhny plot Otkyl plot
Species Pinussibirica | Abiessibirica | Pinussibirica | Abiessbhirica
Ng \P Ng \P Oy O Oq O
Alectoria sarmentosa 0,3
fChae”."theca 4.48 34.4 166| 97 208 153
erruginea
Cladonia coniocraea 0.2
Cladonia fimbriata 0.9
Hypogymnia bitteri 0.8
Hypogymnia physodes 0.9 0.8 0.3 4.6 0.5
Hypogymnia vittata 3.5 1.9 9.4 4.1 1.0 3.7 2.2 6.1
Lecanora carpinea 0.4
Lecidea turgidula 3.2
Lobaria pulmonaria 0.5 2.6 2.7 3.2
Mycobilimbia
0.1

hypnorum
Parmelia squarrosa 0.2
Parmelia sulcata 3.5 2.2
Pertusaria amara 8.7 1.1
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Pertusaria flavida 4.6 0.7

Platismatia glauca 15 14 1.2 0.4

Ramalina dilacerate 0.2

Tuckemanopsis 0.8 05

chlorophylla

Usnea dasopoga 0.1 0,1 1.2 0.3

Usnea glabrescens 0.2 0.,1 3.1 3.0 0,2 2.8
Vulpicida pinastri 0.5 0.6 0.3

* d — a site with damaged trees, f — a site wittdarage.

There is no clear regularity in the increase orease of the projected cover of lichens
on the flawless and damaged sites in terms of tmeptex of the range of species. For
instance, on the Nizhny site, the PCHyfpogymnia vittata (both on the Siberian nut pine
and on the firs) was greater on the damaged pldts infested trees, while the inverse
dependence was observed on the Otkyl site. In #maded area of the Nizhny site, the
increase of the average PC of certain lichen speg#s observeddypogymnia vittata, H.
physodes, Tuckemanopsis chlorophylla, Usnea glabrescens. However, the total variety of
the domineering species was found to be greatéheflawless sample plot.

The degree of the projective cover of the spe€Clegenotheca ferruginea rises in the
damaged areas. The degree of the projective cdwerch a species a®baria pulmonaria
rises on the sample plots. This is definitely mdato the fact that the thallus of this species
is sensitive to the smallest fluctuations of atni@sjc pollution, to fires, felling of the trees,
and other limiting factors, but, in case thesedexare absent, the species regenerates.

On the plots with infested phorophytes, the thatiitobaria pulmonaria turned dark
brown, indicating its destruction. It is to be peith out that the damaged thalli of epiphytic
lichens were found also fatypogymnia physodes, Parmelia sulcata and for single plants
of Platismatia glauca. The damage was related to the presence of necoos¢he thalli,
manifested in the change of the color of the tlsafftom gray to reddish-brown) and in the
destruction of soralia (soredia).

Among the rare species (listed in the Red BookthefRussian Federation and of the
Republic of Khakassia, respectively), the followisgecies were found on the plots in
question: Lobaria pulmonaria and Nephromopsis laureri (Kremp.) Kurok. [6,7]. The
population of Nephromopsis laureri is in a stable condition, whereas that Lafbaria
pulmonaria is suppressed.

4 Conclusion

In terms of the projective cover, foliose and ftase lichens were found to prevail on the
sample plots. The projective cover of crustoseelihrose on the sites infested by the bark
beetle. Currently the influence of the bark beettethe morphology of epiphytic lichens
has been noted (the damage of lichen thalli), atthg the suppressed vital function of
lichens on the infested territories.
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