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Abstract

We present the results of lichenological research in 20 Latvian manor parks. In total 62 lichen

taxa and one lichenicolous taXdyellerella hospitansXizenb.) were identified on 18 tree
taxa. In total, five lichen species were specially protected, eightWi@rdland Key Habitat
indicator species and two species were red-listed in Latvia.
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INTRODUCTION In total 4806 dendrological plantings are regis-
tered in Latvia, including also manor parks (Lavi
Forest ecosystems contain up to half of totaQoog)_ Howevergenera| know|edge about ep|phy-
species richness of lichens and allied fungi knowfic lichens in manor parks and other dendrological
in Baltic region.The most species-rich groups ofplatntations is still scarce (Pifers & Kalviske
lichens in lowland forest ecosystems of hemibo2002, M&aka & Kirilova 2019).
real vegetation region are epiphytic and epixylic
lichens (L6hmus 2003, Gerra-Inohosa & Laii In case of Latvia, only few tgeted studies on
2016). Old urban parks may supply potentialichens in manor parks previously were performed
habitat as a shelter for various epiphytic lichen®ezaka and Kirilova (2019), in their study about
and promote their distribution in fragmentedepiphytic bryophytes and lichens imitnava
landscapes (L6hmus & Liira 2013). manor park reported 44 lichen species found on
91 host treeS he study on epiphytes inatznica
Old urban parks represent important habitats fafastle (Latvia) showed presence of 36 lichen
preserving considerable biodiversity in manyspecies (Mgaka et al. 2008), but in Krimulda
regions, especially in Central Europe, where oldmanor park (Latvia), during the epiphyte inven-
growth forests are rare, and the history of humatary, six Woodland Key Habitat (WKH) lichen
colonization is very long (Gagarina et al. 2020)indicator species were foundt(&dna et al.
Old parks or landscape gardens around man@019).
houses and castles are cultural heritage of nobles,
but their value for biodiversity conservation isThe studies from other countries demonstrate the
poorly acknowledged (L6hmus & Liira 2013). importance of manor parks for lichen diversity
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preservation in rural and urban landscapes. FMATERIALSAND METHODS

instance, 108 lichen species were reported from

Mogilev region manor parks in Belarusat$yna Study site characteristics

et al. 2018), 15 lichen species were reported

from Central part of Minsk (dtsyna 2014) and The climate in Latvia diérs by regionThe average

158 lichen species were found in manor parks @nnual temperature in Latvia is +8@ The war

Minsk (Yatsyna 2013). In total, 139 lichen speciesnest month is Jujyith an average temperature

were reported from the former manors in the-17.4°C, and the coolest month is Febryavith

Smolensk Region in Russia, including one lichean average temperature -3C. The annual

nicolous lichen and four non-lichenized calicioidrainfall in Latvia is 692 mnThe highest average

fungi (Gagarina et al. 2020). annual temperature of +66 and highest amount
of annual rainfall 732 mm were recorded in

The studies about epiphytic lichen distributiorkKurzeme (Vv GMC 2020).

in manor parks increase the understanding of

manor park importance for epiphytic lichen distri-The study was performed from May #lugust

bution and long-term conservation at wider natio2020, in 20 randomly selected manor parks (sites)

nal scaleTherefore, the aim of the present studyocated in four Latvian historical regions (five parks

was to investigate the epiphytic lichen species iftom each region): Latgalgjdzeme, Zemgale and

Latvian manor parks to increase general knowKurzme (Fig. 1.)The area of studied manor parks

Idege on lichen biota in these habitats. varied form 23 to 38 ha, all studied parks were
founded in late 18to late 19 century (Bb.1).
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Figurel. Sudied manor parks: 1 — Kslava manor park; 2 — Balvi manor park;\2aralani manor
park; 4 — Prdi manor park; 5 — Litene manor park; 6 — Lizums manor park; 7 énfautza manor
park; 8 — Ungurmua manor park; 9 — Krimulda manor park; 1Galg&ne manor parklt- Lielvircava
manor park; 12 — Mazmietne manor park; 13 — Zenieki manor park; 14 Apgunste manor park;
15 —Vadakste manor park; 16 — Smuku manor park; 17 — Kaksanor park; 18 — kas-Padures
manor park; 19 — irves manor park; 20 —idznava manor park.
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Table 1. Characteristics of the studied manor parks.

Name of Area, | Foundation % % ;S_, %é 8 :18—) % 8 ;S_, % 8
the Park ha ’ tim:, cenlury Coordinates § % g g ‘% z& % E z& g .% z&

§ 5|2 @ 1S pd § z ;;)

o s

Kraslava manor park 10.01| Mid-18th 33:232222 34 3 5 1
Preli manor park 39.33| Mid-19th ggﬂgggg 23 0 2 0
VaraKani manor park 30.09| Late 18th ggigg%ig 35 3 6 0
Balvi manor park 7,53 Mid-18th g;%g;;g 25 2 5 1
Litene manor park 9.29 | Mid-18th g;:(l)llzfosll\llf 29 0 1 0
Lizums manor park 2.7 Mid-19th %:1212321023'; 25 2 2 1
Jer@énmuiza manor park| 11.53| Late 19th :Z’;gg,ég:g:g 26 1 2 0
Ungurmuia manor park| 10.84| Early 18th %géig?g 27 0 2 0
Krimulda manor park 2.06 Mid-19th Z}lggzgg 26 1 2 1
Stalgene manor park 2.37 Late 18th ggg‘;}éég 26 1 3 1
Lielvircava manor park | 1.27 | Late 19th 323;2:5322 28 1 3 0
Mazméotne manor park 3.63 | Mid-19th :Z’i:gg,g??,g 27 2 4 0
Zalenieki manor park 6.44 | Late 18th 32:‘;3;3;2 25 1 3 0
Apgunste manor park 3.69 Late 18th ggégﬁgg 26 1 4 1
Vadakste manor park 4.6 Early 19th ggﬁgéjg 24 1 3 0
Smuku manor park 3.93 Late 16th ggjﬁgggg 24 1 3 0
Kalnsttas manor park 6.47 | Late 19th ggzggg%gg 25 2 5 0
Lazas-Padures manor park.76 | Late 19th giigggiég 23 1 3 0
Dzérves manor park 2.44 | Early 19th 3615:33{2822 27 2 4 1
Luznava manor park 21.06| Early 20th ggiégigg 24 1 4 0
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The data about epiphytic lichens were collecteRESULTSAND DISCUSSION

from 400 treesThe species which were not iden-

tified in a field were collected and later deterIn total, 62 epiphytic lichen taxa and one liche-

mined in laboratoryln total 20 host trees were nicolous speciedMuellerella hospitansizenb.—

screened in site in randomly selected 20x20 ron Bacidia rubellg were found on 18 tree taxa

sample plot. In cases when the sample plot coim the studied manor parks. From the identified

tained less than 20 trees, the nearest trees to thalen taxa, 32 were crustose, 19 — foliose, 7 —

plot were screened. Epiphytic lichen specie§ucticose, 4 — squamulose and leprose (Fig. 2).

occurrence was evaluated up to the height of 2 in addition, lichens of the genuigpraria have

on each of the selected trees with a minimumnot been identified to species level, indicating

diameter at breast height of 0.10 m. potentially more species are present in study sites.
The lagest number of the epiphytic lichen taxa
was found iVaralani manor park (35 taxa) and

Speciesidentification in Kraslava manor park (34 taxa). Five lichen
species were red-listed and/or specially protected

Spot-test reactions of thalli were checked withn Latvia —Inoderma byssaceyr@haenotheca

sodium hypochlorite solution (commercial bleachphaeocephalaParmelina tiliaceaPleurosticta

(C) and/or 10% KOH solution (K) in field. Mer ecetabulumand Scleophora pallida(Andru-

phology of collected lichen specimens was examéaitis et al. 1996Anonymous 2000). EighWwKH

ned under a dissecting microscope, anatomicaidicator species¥crocordia gemmataBacidia

structures were studied under a light microscopeubella, Chaenotheca brachypod&raphis

At the laboratoryethanol solution garapheny- scripta, Inoderma byssaceumarmelina tiliacea

lenediamingPD), Lugol solution (I), commercial Pleurosticta acetabulumSclepphora pallida

bleach) (C), 10% KOH solution (K) and 50%were found (Ek et al. 2002)

HNO, (N) were employed for additional spot tests
and anatomical examinations. The most common lichen species in studied sites

was Evernia punastri with 267 recordsThe
The collected specimens are stored in the lichengiost common specially protected lichen species
logical herbarium of the Daugavpils Universitywerelnoderma byssaceuamdParmelina tiliacea
(DAU). with 26 records an8cleophora pallidawith 20

recordsThe most commoWKH indicator spe-
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Figure 2. Total number of lichen taxa by growth forms.
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cies wereBacidia rubellawith 80 records and List of lichen taxa

Graphis scriptawith 79 recordsThe most com-

mon host tree taxa in studied sites wé&ilea  Protected species are marked with, ‘WHK
cordataandAcer platanoides indicator species are marked with “#”.

Similar to this studyrelatively high lichen species #Acrocoria gemmata/Ach.) A. Massal. — on
richness was recorded in Central part of Minsk  Acer platanoideg-raxinus excelsigiPopu-
(Yatsyna 2014), and manor park in Mogilev lus sp., Tilia cordata, Ulmus glabra(3, 7,
region in Belarus (atsyna et al. 2018At the 8, 13, 14, 17, 19, 20)

same time, in neighboring Russia, 166 lichenyxoria varia (Pers.) Ertz &Tehler— onAcer
species were |Fient|f|eq in manor parks of Pskov platanoides Alnus glutinosa Carpinus
Reglon (Istomina & le'hacheva 2021'), and 98 betulus Fagus sylvaticaFraxinus excel-
!lchens found by Muchnik & Qherepenma (20?0) sior, Larix decidua Populussp., Quercus
in three museum-reserves in qucow region.  ropur, Thuja occidentalisTilia cordata,
Similar to all above mentloned studies, the qloml- Tilia platyphyllos Tilia x vulgaris Ulmus
nance of crustose lichens was observed in our glabra, Ulmus leavigin all parks)
studyAlthough, our study demonstrates the lowest o .

number of the recorded lichen taxa among th@naptychia ciliaris(L.) Korb. exA. Massal. —
mentioned park studieBhe diference in species on Acer platanoidesAlnus glutinosaBe-
richness between previously mentioned studies  tula pendulaFraxinus excelsigrPopulus
and our study can be explained byetiént study sp., Queccus wbur, Tilia cordata, Ulmus
methods, dference of environmental conditions ~ 1€avis(4, 5, 6,8, 10,1, 12, 13, 14, 16, 17,
among study sites, and relatively homogeneous 18, 19)

tree stand structure conditions in our studied siteAnisomeridium biforméBorrer) R.C. Harris —
However 62 lichen taxa found in our study is on Acer platanoidesQuercus obur, Tilia
almost 20% of the total number of known forest-  cordata Ulmus glabraUlmus leavig1, 3)
dwe!ling lichen taxa in Latvia (Gerra-Inohosa & a 1thonia atra(Pers.)A. Schneid.
Laivins 2016). Moreoverthe recorded number
of lichen taxa in our study is the highest among
the previous studies of lichens in urban parks in
Latvia (Mezaka et al. 2008, Mmka & Kirilova
2019, $razdipa et al. 2019).

— o\cer pla-
tanoidesAlnus glutinosaCarpinus betulus
Fagus sylvaticaFraxinus excelsigrLarix
decidua Picea abiesPopulussp.,Quercus
robur, Thuja occidentalisTilia cordata,
Ulmus glabra Ulmus leaviq in all parks)

Since the total richness of lichen taxa in studietf Bacidia ubella(Hoffm.) A. Massal. — orcer

manor parks was relatively high, and most of the ~ Platanoides Fraxinus excelsiqrPopulus
studied parks were inhabited by rare and pro- SP-, Tilia cordata Ulmus glabra Ulmus

tected species, we recommend to perform lichen  l€avis(1, 2,3, 4,5, 8,9, 101112, 14, 15,
inventories in manor parks in cases when the 16, 17,18, 19, 20)

management activities are planned in such areasacidia subincomptéNyl.) Arnold — onUlmus

to avoid or minimize the potential negative impact  glabra, Ulmus leavig3)

of malmggem:antgg.tl'vltleio?l rare I|chec? Speqﬁguellia griseoviens(Turner & Borrer ex Sm.)
Frodern methods of chen determinaton s recom  AIMb: ~ ONAGer platanoidesFraxinus

mended to increase general knowledge on manor ercslsichIPopu:usspTlig cgr(iaztalglngs

park lichen biotaAlso, the ecological studies on glabra, Ulmus leavi{, 2, 3, 12, 19, 20)
epiphytic and epixylic lichens in manor parks aréalicium viride Pers. — omcer platanoides
suggested, including additional ecological studies ~ Fraxinus excelsigrPopulussp., Quercus
with focus on the management intensitfeef robur, Tilia cordata, Ulmus leavig3, 8, 9,
on lichen species richness. 11, 12, 20)
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Candelariella xanthostigméPers. exAch.)
Lettau — onAcer platanoidesFraxinus
excelsior Querus wobur, Tilia cordata,
Ulmus glabra Ulmus leaviq2, 3, 17)

# Chaenotheca brachypodach.) Tibell — on
Ulmus leaviq3)

Chaenotheca clysocephaldAch.) Th. Fr. —on
Larix decidua(7)

Chaenotheca feuginea(Turner ex Sm.) Mig. —
on Larix decidua(5, 7, 1)

I# Chaenotheca phaeocephdlaurner)Th. Fr —
onQuercus obur, Populussp., (3)

Chaenotheca trichialigAch.) Hellb. — onAcer
platanoides Populussp., Querccus obur,
Tilia cordata, Tilia platyphyllos Tilia sp. (in
all parks)

Chrysothrix candelari¢L.) J.R. Laundon — on
Acer platanoidesFraxinus excelsigrTilia
cordata, Ulmus glabra(15)

Cladonia fimbriata(L.) Fr. — onTilia cordata
(2)

Diplotomma phatidium (Ach.) M. Choisy — on
Acer platanoide$8)

Evernia punastri (L.) Ach. — onAcer plata-
noides Betula pendulaCarpinus betulus
Fagus sylvaticaFraxinus excelsigrLarix
deciduaPopulussp.,Quercus obur, Thuja
occidentalis Tilia cordata, Tilia platyphyl-
los, Tilia x vulgaris Tilia sp.,Ulmus leavis
Ulmus glabra(in all parks)

Fuscidea pusilld gnsbey — onAcer platanoides
Tilia cordata(1, 2, 13)

Glaucomaria carpinedlL.) S.Y. Kondr, Lokds&
Farkas — omAcer platanoidesCarpinus
betulus Tilia cordata (12, 14, 20)

# Graphis scriptgL.) Ach. — onAcer platanoi-
des Carpinus betulusFraxinus excelsiqr
Populussp.,Tilia cordata, Tilia platyphyl-
los, Tilia x vulgaris Ulmus glabra Ulmus
leavis(l, 2, 3, 4, 10,1, 12, 13, 14, 15, 16,
17, 18, 20)

Hypocenomyce scalar{gch.) M. Choisy — on
Larix deciduaQuerus obur, Tilia cordata
(3,5,7,18)
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Hypogymnia physode@..) Nyl. — on Alnus
glutinosa Larix decidua Quercus obur,
Tilia cordata Tilia platyphyllos(5, 6, 7, 8,
9, 16)

Hypogymnia tubuloséSchae)) Hav. — onTilia
cordata, Querus iobur (3, 5, 9)

Imshaugia aleuritefAch.) S.L.F Mey — oharix
decidua(b)

I# Inoderma byssaceum éWel) Gray— onPo-
pulussp.,Quercus obur, Tilia cordata, Tilia
sp.,Ulmus glabraUlmus leavig2, 3, 6, 7,
12,13, 17, 18, 20)

Lecanora chlanteraNyl. — onAcer platanoides
Fraxinus excelsiqrTilia cordata(3, 8)

Lecanora expallen&ch. — onAcer platanoides
Fraxinus excelsigrQuercus obur, Tilia
cordata, Tilia sp., (2, 5)

Lecanora pulicaris(Pers.)Ach. — onAcer pla-
tanoides(11)

Lecidella elaeoctoma (Ach.) M. Choisy — on
Acer platanoidesFraxinus excelsiqrPo-
pulussp., Thuja occidentalisTilia cordata
(8,12)

Lecidella euphaga (Florke) Kremp. — o\cer
platanoides Carpinus betulusFraxinus
excelsior Populussp.,Ulmus glabraUlmus
leavis(3, 4, 1, 14)

Lepra albescengHuds.) Hafellne— on Acer
platanoides Fagus sylvatica Fraxinus
excelsior Populussp.,Ulmus glabraUlmus
leavis Tilia cordata, Tilia platyphyllos
Ulmus glabra(l, 2, 3, 8, 13, 14, 15, 16, 18)

Lepra amara(Ach.) Hafellner— onAcer plata-
noides Carpinus betulusFagus sylvatica
Fraxinus excelsigrPopulussp., Quercus
robur, Tilia cordata, Tilia platyphyllos Tilia
sp.,Ulmus glabraUlmus leavig1, 2, 4, 5,
6,7,8,9, 10, 14, 15, 17, 18, 19, 20)

Leprariasp.Ach. — onAcer platanoidesBetula
pendula Fagus sylvaticaFraxinus excel-
sior, Larix decidua Populussp., Quercus
robur, Tilia cordata, Tilia platyphyllos Tilia
x vulgaris Tilia sp.,Ulmus glabra UImus
leavis(in all parks)
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Melanohalea exasperatul@Nyl.) O. Blanco,
A. Crespo, DivakarEssl., D. Hawksw&
Lumbsch — o\cer platanoidesAcer pseu-
doplatanus Alnus glutinosaBetula pen-
dula, Fagus sylvaticaFraxinus excelsiqr
Larix deciduaPopulussp.,Quercus obur,
Thuja occidentalis Tilia cordata, Tilia
platyphyllosTilia sp.,UImus glabraUlmus
leavis(in all parks)

Opegrapha niveoatrgBorrer) J.R. Laundon —
on Acer platanoidesFraxinus excelsiqr
Ulmus glabra Ulmus leaviq3, 11)

Parmelia sulcatalaylor — onAcer platanoides
Acer pseudoplatanysilnus glutinosa
Betula pendulaCarpinus betulusFagus
sylvaticg Fraxinus excelsigiLarix decidua
Populussp.,Quecus obur, Thuja occiden-
talis, Tilia cordata, Tilia platyphyllos Tilia
sp.,Ulmus glabra(1, 2, 4, 5, 6, 7, 8, 9, 10,
11,12, 13, 14, 15, 16, 17, 19, 20)

I# Parmelina tiliacea(Hoffm.) Hale — onAcer
platonoiedesFraxinus excelsigrQuercus
robur, Tilia cordata, Ulmus glabra2, 6, 9)

Parmeliopsis ambigu@/Nulfen) Nyl. — onLaric
decidua(b)

Peltigera caningL.) Willd. — onAcer platanoi-
des(16)

Phaeophyscia ciliatg Hoffm.) Mobelg — on
Quercus obur (9)

Phaeophyscia orbiculari@Neck.) Mobeg — on
Acer platanoidesBetula pendulaFagus
sylvatica Fraxinus excelsiqiLarix decidua
Populussp.,Quecus obur, Thuja occiden-
talis, Tilia cordata, Tilia platyphyllos Tilia
sp.,Ulmus glabra(2, 4, 5, 7, 8, 9,11, 12,
13, 15, 16, 17, 18, 19, 20)

Phlyctis agena(Ach.) Flot. — orAcer platanoi-
des Alnus glutinosa Carpinus betulus
Fagus sylvaticaFraxinus excelsigPopu-
lus sp.,Quercus obur, Thuja occidentalis
Tilia cordata, Tilia platyphyllos Tilia sp.,
Ulmus glabra Ulmus leavig1, 2, 3, 7, 10,
12,13, 14, 15, 16, 18, 19, 20)

Physcia adscendeiht Olivier— onTilia cordata
(15)

Physcia aipolia(Ehrh. ex Humb.) Furnr~ on
Acer platanoidesCarpinus betulusFraxi-
nus excelsigrPopulussp.,Quercus obur,
Tilia cordata(4, 5, 14)

Physcia tenelldScop.) DC. — o\cer platanoi-
des Alnus glutinosaCarpinus betulusPo-
pulussp.,Tilia cordata, Tilia platyphyllos
Ulmus glabraUlmus leavigl, 6, 7, 10, 1,
13, 14, 15, 16, 17)

Physconia deters@Nyl.) Poelt — orAcer plata-
noides Fraxinus excelsigrQuercus obur,
Tilia cordata, Tilia pletyphylos Tilia sp. (2,
5,6,7,17,18)

Physconia distaa (With.) J.R. Laundon — on
Fraxinus excelsiqrTilia cordata, Tilia sp.
(2)

Physconia entexantha(Nyl.) Poelt — onAcer
platanoides Carpinus betulusFraxinus
excelsior Picea abiesPopulussp., Thuja
occidentalis Tilia cordata, Tilia x vulgaris
Ulmus glabra Ulmus leavig3, 9, 10, 1,
12, 19)

Physconia grisegLam.) Poelt — o\cer plata-
noides Tilia coradata Tilia sp., (2)

Pleurosticta acetabulurfiNeck.) Elix & Lumbsch-
onAcer platanoidesCarpinus betulusPo-
pulussp.,Tilia cordata(4, 10, 14, 19)

Pseudevernia furfuracef..) Zopf — onAcer
platanoides Quercus obur, Tilia cordata
(6,9)

Pseudoschismatomma rufescéRsrs.) Ertz &
Tehler — orAcer platanoidesCarpinus be-
tulus, Fagus sylvaticaFraxinus excelsiqr
Populussp.,Quercus obur, Thuja occiden-
talis, Tilia cordata, Tilia platyphyllos Tilia
x vulgaris Tilia sp.,Ulmus glabra Ulmus
leavis(1, 2, 3, 10,1, 12, 13, 14, 15, 16, 17,
18, 19, 20)

Pyrrhospora querne#Dicks.) Kérb. — orAcer
platanoidesTilia cordata Tilia sp., (2, 10)

Ramalina farinacedL.) Ach. — onAcer plata-
noides Acer pseudoplatany#\nus gluti-
nosa Fagus sylvaticaFraxinus excelsiqr
Larix deciduaPopulussp.,Queicus obur,
Tilia cordata, Tilia platyphyllos Tilia sp.,
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Ulmus glabraUlmus leavig2, 3, 4, 5, 6, 7,
8,9, 10, 13, 15, 16, 19)

Ramalina fastigiatgPers.)Ach. — onAcer pla-
tanoides Carpinus betulusTilia cordata,
Fraxinus excelsigr_arix deciduaPopulus
sp.,Quercus obur, Tilia sp.,UImus glabra
(1,2,4,5,6,7,8,9,101112, 13, 15, 19)

Ramalina fraxinealL.) Ach. — onAcer plata-
noidesAlnus glutinosaFraxinus excelsigr
Quercus obur, Thuja occidentalisTilia
cordata, Tilia platyphyllos(4, 5, 6, 7, 8, 9,
10, 11, 12, 16, 19)

I# Scleophora pallida(Pers.)Y.J. Yao &
Spooner — orfFraxinus excelsiok2, 3, 4,
11, 12, 15, 16, 17, 19)

Tephomela atra(Huds.) Hafellner — oi\cer
platanoides Fraxinus excelsiqgrTilia cor-
data(2)

Toniniopsis subincompt@\yl.) Kistenich, Tim-
dal, Bendiksby & S. Ekman — ddimus
glabra, Ulmus leaviq3)

Violella fucata(Stirt.) T. Sprib.— orAcer plata-
noides Fagus sylvaticaFraxinus excelsigr
Larix decidua Populussp., Tilia cordata,
Tilia platyphyllos Tilia sp.,UImus glabra
Ulmus leavigin all parks)

Xanthoria parietina(L.) Th. Fr. — onAcer pla-
tanoides Acer pseudoplatanysCarpinus
betulus Fraxinus excelsigrPicea abies
Populussp.,Quercus obur, Thuja occiden-
talis, Tilia cordata, Tilia platyphyllos Tilia
x vulgaris, Ulmus glabraUlmus leavig1,
3,4,5,6,8,9, 10,11 12, 13, 14, 16, 17,
19)
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