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Lichens and lichenicolous fungi from Washington Land, western 
North Greenland 

E ric Steen Hansen 
Botanical Mu~eulTI, University of Copenhagen, Gorher~gade 130, DK·1123 Copenh:lgen K, Denm:lfk. 

F,·m:lil: erich@bot.ku.dk 

Abs uact: A toral of 111 taxa of lichens and Ikhenieolous fungi a~ reponed from three Iocalitic$ in \Xla~hingron Land, 
western t\'orth G reenland. C'I/dtlnmlh du~ and SlaltlOlhtkJiJfttklfllore reponed as new to Greenland. 105 tax:l of lichens 
and lichenioolOU5 fungi :lre new to \X':ishingron Land. Geology, climale and vt:getllOon of the are:\ ue bricflr treated. 

Kokku vote: E. S. Hansen. Washingtoni Ma:! (pohja·GrOOnim:la liianeosa) samblikud ia lihhenikoolsed 
sccncd. 

Te:Il.1faksc III ~:lmbliku ia lihhemkoolse seenelii&ri Idusr Washingtoni /l.baJI Pohja-G roonirmta liiintosas. Cutdtlilrid/ll diJpma 
ja J/"lIro1lNk dimdtllJon uutxlleiud Groonimaalt. 105 sambliku ia lihhenikoolsc scene liik.i on Washin&>to ni Muir esmaslciud. 
Liihidalt kiimletakse uurimis~l~ kliimat ja mirnkatct. 

INTRODUCTION 

The autho r invest igated the lichen flo ra of 
Washington Land in J uly 1999. Washington 
Land and Inglefield Land a re separated by the 
big Humboldt Gletcher and belong to two d if­
feren t florist ic prov inces and districts, viz, 
North Greenland (CN; Wash ington La.nd) and 
North West Greenland (NWn; Inglefield Land) 
(Bay. 1992, 19971. The author formed a bo­
tanical team toge ther with lic. scient. Jon 
Feil berg. who collected vascular plants. While 
6 1 species of vascu la r plants were known from 
Washington Land (Bay. 19921. this a rea was 
almos t complete ly u n known lichenologically 
prior to the new inves tigation . The only re­
port being that of E. S. Hansen (1980) , who 
recorded Cladonia pocillum, Lecidea lapicida. 
Peltigera ruJescens, Thamnolia subuliJormis and 
Xanthoria elegan.s fro m Washington Lan d. 
Thomson (1997) stales the occurrence of one 
additional species, viz. Lecanoro margifW.ta., from 
the area. No lichenicolous fungi have been 
reported from Washington Land so far. E. S. 
Hansen (1995) has outlined the previo u s 
lichenolog ica l invest igations in no rthern 
Greenland. 410 taxa of lichens. lichenicolous 
fungi and other fu ngi have recently been re­
ported from Kronprins Ch ristian Land and 
Lambe rt Land in North and North East Green­
land fAlslrUP et a1., 2000). 

Localities and geology 

The following three localities in Washington 
Land were investigated by the author in the 
summer of 1999 (Fig. 1). 
I. Area south of Aleqatsiaq Fjord. Boo23'N. 
6s o 19'W. Alt. 0-200 m. 10-15 J uly 1999. 
Ordovician dolomites (Peel & Sonderholm, 
1991; Dawes & Higgins, 2000), 
2. Area east of Nikolaj Nielsen Kyst. Bool2'N, 
67°12'W. Alt. 0-150 m. 16-23 July 1999. 
Ordovician -Silurian dolomites and limestones. 
3. Cass Fjord . BO~09'N, 63°41 'W . All. 0-100 m. 
24-29 J u ly 1999. Cambrian-Ordovician 
dolomites and limestones. 

Siliceou s erratics occur more or less com­
monly at the three localities. 

Climate 

Washington Lan d has a high arctic climate 
with a mean July temperature about 3-4 ·C 
and an annual precipitation about 100-200 
mm (Bennike & Jepsen, 2000) . Most of the 
precipitation falls as snow. 

MATERIAL AND METHODS 

Lichens were collected a t numerous sample 
plots at the three localities s ituated in Wash­
ington Land.The collected material, a total .of 
about 400 specimen s of lichens and 
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Fig. 1. Location of investigation area in western North Greenland: 1 - Aleqatsiaq Fjord; 2 -
Nikolaj Nielsen Kyst ; 3 - eass Fjord. The s mall Greenland map shows the situation of the 
investigation a rea. 

lichenicolous fungi, was s tudied with Zeiss 
light m icroscopes. Standard TLC method s 
were used for identification of specimens of 
Buellia e legans a nd some greyish white 
crustose specimens belonging to Lepraria and 
Leproloma. The material is deposited at the 
Botanical Museum, University of Copenhagen 
(Cj. 

General rema rks on the lichen vegeta­
tion 

The terrico lous vegetation in the area south 
of Aleqatsiaq Fjo rd (loc. 1) is extreme ly open 
and very sparse in most places. It cons ists o f 
small heath patches dominated by SaXlfraga 
oppositi/otia, Salixarcticaand Dryas sp., marches 
and m oist mossy s lopes with Dacampia hookeri, 
F'ulgensia bracteata and Lepraria frigida. Open 
areas among the dwarf shrubs are colonized 

by lichen s such as Buellia papillata, Lecanoro 
epibryon, Megaspora verrucosa a nd Physconia 
muscigena. These lichens are best developed 
around birdstones and lemming holes. The 
area east of Nikolaj Nielsen Kyst (loc . 2) is 
characterized by similar lichen associations, 
but the lichen flora is generally more rich in 
species. Lecidea ramulosa, Myoobi/imJ.:Fia lobulata 
and Protohlastenia temcola a re domin a n t li­
c he n s on moist polygone soil in open Saxifraga 
oppositijolia- S. platysepala-Salixarctica vegeta­
tion. Th in layers of dry, sandy soil over rocks 
composed of dolomite hold lichens s u ch as 
Buellia elegans, Caloplaca tominii, Col/ema 
s ubstellatum, Gypsop /aca macrophylla and 
Toninia a rctica. The plan t cover is generally 
more dense in t he Cass Fjord area (loc. 3 ) 
than at the two other localities investigated. 
Thus Buellia elegans, Cladonia pocillum, 



3 

Fulgensia bracteala, Megasporo. verruoosa, 
Pelrigera rnfescens and Psora decipiens fo rm a 
compact mosaic vegetation together with Salix 
arctica, SaxiJraga oppositifolio. and Dryas sp. 
Acarospora rhizobola, Catapyrenium daedaleum 
and SoIorina saccala were fou nd growing a t Cass 
Fjord, only. 

Nitrophilous, saxicolou s lichens are of 
great importance at all of the three localities 
visited . Xanthoria elegansforms a conspicuous 
association with Melonelia injUmata, Physcia 
dubia, P. caesia and Xanthoria borealis on the 
top of boulders composed of dolomite or lime­
stone. Siliceou s birdstones at Nikolaj Nielsen 
Kyst hold four species of Umbilicaria, viz. U. 
decussata, U. lyngei, U. torrefactaand U. Ilirginis. 
Numerous s iliceous s tones on old marine ter­
races at this locality a re covered by thalli of 
Dimelaena oreina , Rh izocarpon pusillum, 
Sporasratia testudinea and Xanthoria elegans. 
Lecidea atrobru n nea grow s abundant ly on 
stones closer to the coast. Moist boulders and 
rocks composed of dolomite at Cass Fjord hold 
the following lichens : Caloplaca castellana, C. 
jlal.lOtJ1'rescens, C. paulii, Placynthium aspereUum, 
Porpidia flavicunda, P. flauocae rulescens, 
Protoblastenia calva, P. incru.stans, P. ropeslTis 
and Xanthoria sorediata. Aspicilia candida cov­
ers some limestone boulders a lmost com­
pletely. Depressions temporarily moistened by 
melt water in the area sout h of Aleqatsiaq 
Fjord represent a particular n iche occupied 
by, for example, lonaspis su.aueolens, Staurothele 
discedens and S. [u.scocu.prea. 

ANNOTATED LIST OF LICHENS AND 
LICHENICOLOUS FUNGI 

The fo llowing list o f lichens is based on the 
a u t ho r 's collections. Nomencl a ture follows 
Santesson (1993) with some exceptions . Num­
bers I, 2, 3 indicate the three localities listed 
above . Annotations are given as regards the 
substrate of the lichens and presence of 
apothecia (ap) or perithecia (pe). " s t ~ mean s 
that the specimen is s t erile . Lichenicolou s 
fungi are marked with an asteri sk (*). The 
frequency is stated fo r selected lichens. Col­
lections, which have been d is tributed previ­
ously from herbarium C as pa rt of "Lichenes 
Groenlandici Exsiccati" (LGE), are stated by 
their numbers. The species are new to Wash ­
ington Land, if not otherwise stated. 

ACIIROSPORA RHJZOBOLA (Nyl.) Alstrup. 3. On soil 
over dolomite, together with Catapyrenium 
lachrtum, Megaspora verrucosa, Ps ora 
dedpiens and Toninia arctica; a p. 

A. 	 VERONENSJS A. Massa!. 3. On calcareous 
birdstone, together with Physcia caesia. 
Rhizoplaca melanophtlw.lma and Xanthoria 
elegans; ap; rare. 

* 	ARTHONJII DESTRUENS Rehm. 2. Parasitic on 
Xanl1wria eleganson birdstone composed of 
dolomite; ap. 

* 	A. MOLENDOJ (Frauenf.) R. SanL 2. Parasitic 
on Caloplaca sp. on calcareous birdstone; 
ap. Like Arthonia destruens, A. molendoi 
turns the host wh ite (A lstrup & 
Hawksworth, 1990). 

ASPJCJLJA CANDIDA (Anzi) Hue. 1,2,3. On si liceous 
and calcareous rocks, toget h er with 
Caloplaca casteUana, Placynlhium asperellum. 
Sperastaria testudinea and Staurorhele spp.; 
a p; common ; LGE No. 777. 

'* BISPORA CHR1ST1ANSENJJ D. Hawksw. I , 2. Para­
s i tic on Candelariella aurelia and 
Protoblastenia incrustanson rocks composed 
of dolomite. 

'* B. L1 CHe;tfUM Diede r ic h . 2. Parasitic on 
Phaeorrhiza nimbosa. 

BUELlJA ELEOANS PoeIt. 2, 3. On calcareou s soil, 
loess, g ravel and mosses, together with 
Collema su.bstellatum, Megaspora verrucosa, 
Psora decipiens and Toninia spp.; st; com­
mon; LGE No. 756, 773. The Greenland 
s pecimens of Buellia elegans con t ain 
atranorin and norstictic acid and accord­
ingly belong to chemotype I by Trinkau s 
& Mayrhofer (2000). 

B. PIIPILLATA (Sommerf.) Tuck. 1,2,3. On dead 
mosses, soil and old bones of musk oxen, 
together with Calop/aca cerina and Lecanora 
epibryon; ap; common. 

* B. PULVERULENTA (Anzi) Jatta. 2. Parasitic on 
Physcia caesia and Physconia muscigena on 
birdstones; ap. 

B. PUNCTATA (Horfm.) A. Massal. 3. On old bone 
of mus k ox; ap. 

C.... LOPLACA ALCARU~I Poelt. 1, 2. On coastal cal­
careous rock and old bone, together with 
Candeiariella aurella and Lecanora 
contractula; ap; rare. 

c. CASTELl..ANA (RdsAnen) Poelt. 1, 2, 3. Para­
sitic on Plocyntruum asperellu.mon calcare­

. ous and siliceous rocks; ap; common. 
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C. 	CERINA (Ehrh. ex Hedw.) Th. Fr. 1,2,3. On 
dead mosses, dead twig of Salix arctica and 
bones of musk oxen; ap; common. 

C. FU'-VOVIRIl:SC€NS (Wulfen) Dalla Torre & Sarnth. 
3. On calcareous boulder , together with 
Ca/op/aca paulii, Candelariella aurelia and 
Placynthium asperel/um; ap; rare. Caloplaca 
flauovirescens has previou sly been reported 
from a few localities in South West a nd 
North East Greenland (E . S. Hansen et 
a!. 1987; Alstrup et aJ. 2000). 

C. 	HOLOCARPA (Hoffm. ex Ach.) A. E. Wade. 3. 
On dead twigs of Salixarctioo; ap; rare. The 
species occu rs occa~ ionally in West Green­
land , while it appears to be very rare in 
East G reenland fAls t ru p , 1982; E. S. 
Hansen, 2000; Lynge, 1940). 

C. JUNO€RMANNIAE (Vabl) Th. Fr. I. On plant re­
mains; ap; rare . 

C. PAULJ] Poelt. 3 . On calcareous bOUlders; ap; 
rare. Previous collections of the species 
are available from Marmorilik in Central 
West Greenland and Centrum So in North 
East Greenland (E. S. Hansen et aI., 1987; 
Alstrup et aI., 2000). 

C. 	SAXIFRAQARUM Poelt. I, 2, 3. On dead Dryas 
sp. and Saxifraga oppositifolia, together 
with Caloplaca cerina, C. tiroliensis and 
Rinodina roscida; ap ; common. 

C. 	TlROLIENSIS Zahlhr. I, 2, 3. On mosses and 
p lant re ma ins , togethe r with Caloplaca 
cerina, Lecanoro epibryon and Physconia 
muscigena; ap; common. 

C. 	TOMINll Savicz. I, 2, 3. On mosses and soil 
over dolomite, together with Candelariella 
tem'gena and Lecanora dispersa; s t (apart 
from a specimen fro m Nikolaj Nielsen Kyst 
with distinct apothecia). Most Greenland 
collections of Caloplaca tominii are from ar­
eas c haracterized by a low annual precipi­
tation (E. S. Hansen e t a I. , 1987). 

CANDEl.ARIELL.\ AUREJ.l.o\ (HofTm .) Zahlbr. 1,2,3. On 
calcareous rocks, old bones of musk oxen, 
calcareous soil, mosses and dead Dryas 
sp. and Saxifraga oppositifolia; ap; common. 

C. 	DISPERSA (Rasanen) Hakul. 1 , 2, 3. On thalli 
of Placynthium asperellum; ap. New to 
G reenland. Recently Thomsson (1997) 
ma pped the distribution of Candelariella 
dispersa in North Ame rica. 

C. 	 PLACODIZANS (NyL) H. Magn. 2. On mosses, 
together with Physconia muscigena; ap. 

C. 	TERRIGENARasanen. 1, 2,3. On soil, mosses 
and pellet; ap; common. 

C. VITELUNA (Horrm .) Mull. Arg. 3. On calcare­
ous birds tone. together with Physcia dubia 
and Xanthoria elegans; ap. 

CATAPYRENIUM 	 DAEDALE UM (Kremp.) Stein . 3. On 
mosses on soil; pe. 

C. 	LACHNEUM (Ach.) R. Santo I, 2, 3. On soil, 
t oge ther with Fulgen sia bracteata, 
Megaspora ue rrucosa and Parm eliella 
triptophylla; pe. 

CIITILLARIII PHIUPPf:A (Mont.) A. Massal. 3. On cal­
careous rock, toge ther with Caloplaca 
flauovirescens and C. paulii; a p; rare. 

CEPi'lALOPHY5IS LEUCOSPIL.\ (Anzi) H. Kilias & Scheid . 
I, 3. On do lomite, together wi th 
Candelariella aurelia, Lecanora dispersa, 
Placynthium asperellum and Pretoblastenia 
incrustans; ap; common. 

CLADONIA POCILLUM (Ach. ) G rognot. 2, 3. On 
mosses a n d so il, together with Buellia 
elegans and Peltigera rufescens; s t; locally 
common; LG E No . 769, 775. Previou sly re­
ported from Cass Fjord by E . S. Hansen 
(19801· 

COLLEMA CRISTATUM (L. ) Weber ex F. H. Wigg. 2. 
On mosses, together with Cladonia pocillum; 
st; rare. 

C. 	SUBSTELI.J\TUM H. Magn. 1,2,3. On loess and 
sandy and gravelly soil, together wit h, for 
example, Buellia elegans; s t ; LGE No. 758. 
The s pecies is common in No r th East 
Gree nland and eastern part of No r th 
Greenland (E. S. Hansen, 1993 , 1995; 
Alstrup et a1., 2000). 

C. 	UNDULJ\TUM Laurer ex Flot. var . GRANULOSUM 
Oegel. I, 2, 3. On soil, mosses and plant 
remains; st. 

• 	 OACAMPIA HooKERI (Borrer) A. Massa!. 1. On 
moist soil, together with FUlgensia bracteata 
and Solorina bispora, on wh ich it g rows 
parasitically in the beginning; pe; LG E No. 
751. 

DIMELAENA OREINA (Ach.) Norman . I, 2, 3. On s ili­
ceous rocks and dolomite, together with 
Physcia dubia , Placynthium asperellum, 
Rhizocarpon geminatum, Sporostatia 
testudinea and Xanthoria elegans; a p; locally 
abundant; LGE No. 767. 

• ENDcccccus 	RUOULOSUS Nyl. 1. Parasitic on 
Aspici/ia candida on siliceous rock; pe. 

FULCENslA 	BRACTEATA (Hoffm .) Rasanen. I , 2, 3. 
On moist soil and over mosses , toget her 
with Dacampia sp., Leproria frigida ,and 
Solorina bispora; a p; common; LGE No. 754, 
762. 
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GYPSOP!.ACA MACROPHYLLA (Zahlbr. ) Tim dal. 2, 3. 
On loess and san dy s o il, together with 
Leprogium lichenoides and Toninia sedifolia; 
.t. 

iONASPIS HETEROMORPHA (Kremp.) Arnold. 1. On 
dolomite; a p . 

I. 	SUAVEOLENS (Fr.) Th. Fr. 1,2. On s tones com­
posed of dolomite in depressions and along 
watercourses , together with Staurothele 
discedens and S. juscocuprea; ap; locally 
abundant; LGE No. 753. 

LECANORA CONTRACTU!.A Ny\. 1, 2,3. On old bones 
and birdstones composed of dolomite, to­
gether with Caloplaca alcarum, CandelarieIla 
aurelIa and Physcia dubia; ap. 

L. CRENULATA Hook. 1. On dolomite manured by 
birds, together with Condelan'ella aurelia, 
Physcia dubia and Xanthoria elegans; a p. 

1. DISPERSA (Pers.) Som me rf. 1,2,3. On old bones 
of mu sk oxe n, together with Candelariella 
aurelia ; a lso on birdstones composed of 
dolomite, together with Physcia caesia, P. 
dubia, Polysporina simplex, Xanthoria 
borealis and X. elegans; ap. 

L. EPIBRYON (Ach.J Ach. 1,2,3. On soil , mosses 
and plant remains , together with Buellia 
papil lata, Caloplaca ti roliensis, Lecidel1a 
wulfenii, Megaspora uenucosa and Physconia 
muscigena; ap; common; LGE No. 755. 

L. 	 INTRICATA (Ach.) Ach. 3 . On calcareous rock, 
together with Placynthium aspereIlum, 
Rhizocarpon geminatum, R. intermediellum 
and Xanthoria elegans; ap. 

L. MARGINATA (Schaer.) Hertel & Rambold. 1, 2, 
3. On calcareous a nd s iliceou s stones, to­
gethe r with Ca loplaca ca stellana, 
Placy nth ium asperellum, Rh izocarpon 
geminatum and Xantlwria elegans; ap. There 
is one previous record of Lecanora marginata 
fromWashington Land (Thomson , 1997) . 

LECIDEA 	 ATROBRUNNEA (Ramond ex Lam . & DC.) 
Schae r. 1, 2, 3. On man ured s il iceous 
rocks, together with Aspicilia spp., 
Rhizocarpon geminatum, Spo ras tatia 
testudinea and Xanthoria elegans; ap; LGE 
No. 770 . 

L. ATROMARGINATA H. Magn. 1,2,3. On s iliceous 
and calcareous rocks; ap. 

L. 	AURICULATA Th . Fr. 1, 2,3. Along fissures in 
siliceous rocks; ap. 

t. 	RAMULOSA Th. Fr. 2, 3. On soil and mosses, 
together with, for example, Fulgensia 
bracteata, Lecanora epibryon a nd Solorina 

bispora; s t; locally abundant; LGE No. 765, 
780. 

L. 	 TESSELATA FIOrke. I, 2, 3. On dolomite, cal­
careous rocks a nd sili ceous rocks partly 
covered by a thin layer of limonite, to­
gether with Placynthium asperellum, 
Rhizocarpon pusillum, Sporastatia testudinea 
and Xanthoria elegans; ap; common. 

LECIDELLA BULLATA KOrb. 1, 2 , 3. On dolomite and 
siliceous birdstones, together with, for ex­
ample, Candelariella aurella, Lecanoro 
dispersa and Sporastatia testudinea; ap. 

t. EUPHOREA (Florke) Hertel. 2. On old bone, to­
gether with Caloplaca cerino and 
Candelariella aurelia; ap. 

t. 	STIGMATRA (Ach .) He rtel & Leuckert. 3. On 
calcareous rock, together with Xanthoria 
elegans; ap. 

L. WULFENII (Hepp) KOrb. 2. On mosses and plant 
remains, toget he r wi t h Buellia papillata, 
Lecarwra epibryonand Megaspora verrucosa; 
ap. 

LEPRARIA FRIGIDA J. R Laundon. 1, 3. On mosses-. 
Thallus contains alectorialic acid and 
barbatolic acid (TLC). The Greenland speci­
mens of L. Jrigida usu a lly have greyish 
white thallus and occur in exposed places 
contrary to the s imilar Lepraria ebumea, 
which has a greyis h to greenish thallus 
with a yellow tinge and grows in some­
what shady places (Purvis et 01. 1992). 

LEPTOGIUM LICHENOIDES (L. ) Zahlbr. 2 , 3. On 
mosses; st. 

MEGASPORA VERRUCOSA (Ach.) Hafellner & V. Wirth. 
I , 2 , 3 . On soil, mosses, plant remains 
and m usk ox excrements and -bones, to­
gethe r w i th , fo r exa m ple , Caloplaca 
tiroliensis, Lecarwra epibryon and Rinodina 
roscida; ap; common. 

MELANEUA INI'UMATA (NyL) Ess!. 1,2,3. On mosses 
and soil on birdstones composed of dolo­
mite, togeth e r with Physcia caesia, P. 
dubio, Xanthoria borealis and x. elegans; st; 
LGE No. 764. 

* 	 MUELLERELLA LICHENICOLA (Sommer£.: Fr .) D. 
Hawksw. 2, 3. Parasitic on Calop/acapau/ii, 
Lecidea atromarginataand Xanthoria elegans; 
pe . 

.. M. PYGMAEA (Korb) D. Ha wksw. 1. Parasitic on 
Caloplaca jluvouirescens, C paulii. Leci.della 
stigmatea, Porpidia speireaand Protoblastenia 
rupestriS; pe. 
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MYCOBIt.lMB IA WBUUTA (Sommerf.} Hafellner. I, 
2 . On moist soil, together with Fulgensia 
braeteata, Leadea ramulosa and Solorina 
bispora; ap; locally abundant; LGE No. 766. 

PARMELIELLA TRIPTOPHYLLA (Ach. ) Miill. Arg. 2, 3. 
On soil and mosses ; st. 

PELTIGERA RUFEseENS (Weiss) Humb . 2, 3. On 
mosses and soil, together with Cladonia 
pocillumand Fu/gensia bracteata; st; LGE No. 
772. Peltigera rufescenshas previously been 
reported from Cass Fjord (E. S. Hansen, 
1980). 

PHAEOPHYSCIA SCIASTRA (Ach.) Moberg. 2, 3. On 
mosses on b irds to nes, t oge ther w ith 
Physconia muscigena and Xanthoria elegans; 

". 
PHAEORRHIZA NIMBOSA (Fr.) H. Mayrhofer & Poelt . 

2, 3. On soil a nd mosses, together with 
Fulgensia bracteata; ap. 

" PHAEOSPOROBOLUS ALPINUS R. San t., Alstrup & D. 
Ha wksw. I . Parasitic on Buelliapapilla/a. 

PHYSCIA CAESIA (H offm.) Fur n r. 1, 2, 3. On 
birdstones composed of dolo mite, together 
with Me/anelia infumata, Phaeophyscia 
saastra, Physcia dubia, Xanthoria borealis 
and X. elegans; also on siliceous rocks and 
limestones; st ; LGE No. 78 2. 

P. DUBIA (Hoffm.) Lettau . 1,2,3 . On mosses on 
bird stones composed of dolomite, lime­
stone a n d gneiss , toget her with other 
n itrop h ilou s lichens s u c h as Xanthoria 
borealis and X. elegans; st. 

PHYSCONIA MUSCIGENA {Ach .} Poelt . 1,2,3. On 
mosses, soil and plant remains, often a t 
t he base of birdstones and near le mming 
burrows, together with , for example , 
Ca/oplaea tiroliensis, Lecanora epibryon, 
Thamnolia uermicularis and Xanthoria 
elegans; ap; common; LGE No. 763, 779. 

PLACYNTH rUMASPERELLUM (Ach.) Trevis. 1, 2, 3. On 
siliceous rocks. dolomite and limestone, 
togethe r with Cephalophysis leucospila, 
Leeidea a trob runnea , Protoblastenia 
incrustans, Rhizocarpon intennediellum and 
Sporastatia testudinea; s t ; common . 

P. 	SUBRADIATUM (Ny1. ) Arnold. 1,2,3. On dolo­
mite and limeston e, together with 
Candelariella aureUa; st. 

POLYI1USTIA SEtfDTNERI Kremp. I . On sandy soil ; 
pe. 

POLYSPORltfA 	SIMPLEX (Davies) Vezda. 1,2,3 . On 
dolo mi te a nd limes tone roc ks, together 
with, for example, Candelariella aureUa, 
Lecanora dispersa and Xanthoria elegans; a p. 

PORPIDIA ,LAVICUNDA (Ach.) Gowan. 3. On dolomite; 
ap. 

P. 	FUVOCOERUlLSCENS (Hornem.) Hertel & A. J . 
Schwab. 3. On dolomite ; ap. 

P. 	SPEIREA (Ach .) Kremp. 2, 3. On calcareous 
rocks, together with Plaeynthium 
asperellum; ap. 

PROTOBt.ASTENIA CALVA (Dicks .) Zahlbr. 2, 3. On 
do lomite and limestone rock s, toge ther 
with Leddea tessellata, Placynthium 
asperel/um and Staurothele diseedens; ap. 

P. 	INCRUSTANS (DC.) J . Steiner. 1, 2,3. On dolo­
mite a nd limestone rocks , together with 
Cephalophysis leueospi /a , Plaeynthium 
asperellum, Staurothele discedens and S. 
juscocuprea; ap; comm on. 

P. 	RUPESTRIS (Scop.) J. Steiner. 1,3. On dolo~ 
m ite and limes tone rocks, together with 
lonaspis suaueo lens and Stau rothele 
discedens; a p. 

P. TERRICOLA (Anzi) Lynge. 1, 2,3. On soil and 
m osses, toge ther with Buellia elegans, 
Mycobilimbia lobulata, Toninia arcticaand T. 
sedifolia; a p; locally abundant; LGE No. 
774. 

PSEUDEPHEBE MltfUSCUU (Nyl. ex Arnold) Broda & 
D. Hawksw. 2. On siliceous boulder, to­
gether with Rhizocarpon intennediellumand 
Xanthoria elegans; st ; rare. 

PSORA DEC1P1ENS (Hedw. ) Hoffm. 2, 3. On clayey 
an d sandy so il , togethe r with Buellia 
elegans, Cla donia poeillum, Col/em a 
substella/urn and Fulgensia bracteata; ap; 
rare a pa rt from Cass Fjord, where Psora 
decipiens occurs abundantly in some low­
land pa tches; LG E No. 771. 

RHIZOCARPON QEMINATUM Korb. 2, 3. On s iliceous 
r ocks and doLomite, toget h e r with 
Dimelaena oreina, P/acynthium asperellum, 
Rhizoearpon intermediellurn, Spo rostatia 
testudinea and Xanthoria elegans; ap; com­
m on ; LGE No. 776 . 

R. GRANDE (F16rke ) Arnold. 2. On siliceous boul­
de rs, together wit h Sporaslatia testudinea 
and XaTithoria elegans; ap; rare. 

R. IJ'lTERMEDIELLUM Riisiinen. 1,2, 3. On s iliceous 
rocks and d olo m it e, together with 
Dimelaena oreina, Plaeynthium asperellum, 
Rhizocarpon geminatum, SporastaUa 
testudinea and Xanthoria e/egans; a p. 

R. 	 PVSILLUM Runemark. 2, 3. Pa rasitic on 
Sporas/alia testudinea on siliceous rocks and 
dolomite; ap; common; LOE No. 760. 
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R. 	 SUPERFICIALE (Schaer .) Vain . 2. On gneissic 
boulders , together with Dime/aena oreina, 
Umbilicaria torrefacta and U. uirginis; ap. 

RHIZQPLACA MELANOPHTHALMA (DC. ) Leucke rt & 
Poelt. 3. On calcareous birdstone, together 
with, for example, Lecidea atrobrunnea, 
Physcia caesia and Xan.thoria elegans; a p; 
rare . 

RINODINA 	 CALCI(;ENA (Th. Fr.) Lynge. 1, 2, 3. On 
dolomite and limestone rocks, together 
with, for example , Po/ysporina simp/ex; ap. 

R. 	ENOOPHRAGMIA I. M. Lamb. 1. On dolomite, to­
gether with Candelariefla aurelia; ap. Both 
Rinodina culcigenaand R. endophragmia have 
p reviously been repo rted from Peary Land 
(E. S. Hansen, 1995) 

R. MNIARAEA (Ach.) KOrb . 2, 3. On sandy soil and 
mosses, together with, for example, 
Ca/op/aca tiroliensis, Cladon.ia pocillum, 
Physconia muscigena and Toninia sedifolia; 
ap. 

R. 	 ROSClOA (Sommerf.) Arnold . On soil, mosses 
and p lant remains and musk ox 
excrements, together with Calop/aoo cerina, 
C. saxifragarum, C. tiroliensis, Lecanora 
epibryonand Megaspora uenucosa; a p; com­
mono 

SoLORINA BISPORA Nyl. 1,2.3. Among mosses and 
cyanobacte ria on moist, clayey soil; ap. 

S. SACCATA (L.) Ach. 3. On sandy sOil; a p. 
SPQRA$TATI.... T£STIJOINEA (Ach.) A. Massa!. 1, 2, 3. 

On s iliceous rocks and dolomite, together 
with Aspicilia candida, Lecidea tessel/ata, 
Placynthium asperel/um, Rhizocarpon 
intennediellum and Xan thoria e/egans; ap; 
common; LGE No. 759. 

STAlJROTH8LE DISCEDE':NS (Nyl.) Zahlbr. 1,2,3. On 
temporarily moistened dolomite and lime­
stone, togeth er with Ionaspis suaveolens 
and Protoblastenia calva; pe ; locally abun­
dant . New t o Green land. Staurothele 
discedens is widely distributed in Alaska , 
but has not bee n reported from eastern 
North America (Thomson , 1997; Thomson 
& Mu rray, 1988). 

S. 	FUSCOCUPREA (NyL) Zschacke. 1, 2, 3. On cal ­
careou s stones and dolomite moistened by 
melt water, togethe r with, for example, 
Calep/aoo pauliiand Ionaspis suaueolens; pe; 
locally abundant . 

TIlAMNOLJA VERMICULARIS (Sw.) Schaer. 2, 3. On soil 
a nd mosses a mong boulders , together 
with, for example, Cladonia pocil/um and 

Physconia muscigena; loca lly a bundant; 
LGE No. 781. 

TONJNIA ARCTIC... Timdal. 1, 2 , 3. On sandy and 
clayey soil, together with Buellia e/egans, 
Collema substellatum, C. undulatum v. 
granulatum, FUlgensia bracteata and Toniroa 
sedifolia; ap; common; LGE No. 761. 

T. 	 SEDIFOLIA (Scop .) TimdaL 1, 2, 3. On soil, 
m osses and plant remains, toge ther with , 
for example, Catapyrenium lachneum, 
Gypsoplaca macrophylla, Psoro. decipiensand 
Toninia arctica; a p; common. 

* TRIMMATOSTROMA LIC HENICOLA M . S. Christ. & D. 
Hawksw. I, 2, 3. In apothecia o f 
Candelariella aurelia, C. placodizans and 
Lecidea atrobrunnea. 

UMBILJCARI.... DECUSS...TA (Vill.) Zahlbr. 2 . On sili­
ceous boulder; s t ; rare. 

u. LYNGEI Schol. 2. On siliceou s boulders, to­
gether with Pseudephebe minuscula, 
Sporastatia testudineaand Xanthoria elegans; 
.t. 

U. 	TORREFACTA (LightL) Schrad. 2. On s iliceous 
boulder, together with Dimelaena oreina. 
Rhizocarpon s uperficiale and Umbilicaria 
virginis; st. 

U.....IRGIN rS Schaer . 1,2. On s iliceous boulde rs, 
t oge ther w ith Lecidea atrobrun nea , 
Sporo.statia testudinea and Xanthoria elegans; 
ap. 

XANTHORIA BOREALIS R. Santo & Poelt. 1,2,3. On 
birdstones composed of gneiss or dolomite, 
together with Melane/ia injUmata, Physcia 
dubia and Xanthoria elegans; a lso on 
m osses , soil and old bones of mus k oxen , 
together with Caloplaca cerina, C. tiroIiensis, 
Candelariel1a aurelia and Leoonora disperser; 
ap. 

X. ElECANS (Lin k) Th. Fr. vaL ELEOANS. 1,2,3. On 
birds tones com posed o f gneiss o r lime­
s tone, together with, fo r example, Physcia 
cuesia, P. dubia, Rftiz<Jcorpon geminatum, 
Rhizoplaca melanophllUllma and Sporastatia 
testudinea; also on soil, mosses an d old 
bones of musk oxen; ap; common; LGE No. 
752, 768, 778 . X. e/egans has previously 
been reported from Cass Fj or d (E. S. 
Hansen, 1981) 

X. 	ELECANS (Link) Th. Fr . var. SPLENDENS (Dar b.) 
Christ. ex Poelt . 2, 3. On mosses and soil 
in tempora.rily moistened ri ....erbeds; ap; 
locally abundant . 

X. 	 SOREDI....TA (Va in.) Poe lt. 2, 3. On dolomi te, 
together with Carr.d.elariella aw-elia; st. 

http:Cladon.ia
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Distribution of the true dry rot fungus Serpu/a /acryma1ls in Latvia 

Ilze lrbe, Ingeborga Andersone & Bruno Andersons 
l.a{\' i~n Sm e lnsuture o f \X1ood ChemisTry, D lerbenes 27, LV·1006 Riga, LATVIA 

AbstraCt: D is tribution of the true dry rot fungus SrrfJN/a km;'/HaIlS in Lat\'ia was assesse.::! in this study . .I". latrymaHl is 
econumicall)' most impurtllnt deslrop::r of structurnl wood indoors, commonly in buildings in the moderate climate wne 
of Europe and some countries world wide. G rowth eondition~, charac teristic cases of (K:CUHenC~ as well as the collecting 
of infected materials ha"e been es timate.::!. It has been found, that (he dry rot comprises about 40% of the wtal numb~ r of 
wood inhabiting fungi recorded. T he maXI mum of the cases Ulas observd from March to September, with a maximum in 
July. i\fost o fren d3mages occurred in noorings, doorposls or wood~n walls under the plaster. 
We conclude thai the occurrence o f dTl' m l in Latvia's buildings is high, although the correct number of cases is nOl 
estimated. Information on occurrcnceof d ry ro t is being recorded in 11 districts of Lat"ia, whi le abouT orhers the informa· 
tio n is still limited. The assessment of dry rot frequent)' and distribution within Latvia will be continued also in future, 

Kokkuvole: I. Irbe, 1. And~rson~ ja B. And~rsons. Hariliku majayammi (Scrpula lacrymans levikust Lacis. 

Artiklis amakse ulevaade hariliku majal'ammi lel' ikust Uti Vabariigis. Uuringute tu1emused niitavad, ct hariliku majavammi 
leiud moodusta'"ad 40% puiro l a~'Unda\'a te seeme leidude koguaTl'usI hooneles. Enamik majavammi kid.: jiii vahemikku 
mansis t scptcmbrini , kusjuun:s Icidudc maksimum o li juulis. Kokkuvotvalt voib majavammi esinemissagedust Latis pidada 
korgeks. 

INTRODUCTION 

The true dry rot fungus Serpula lacrymarts 
(Wulfen: FL) J. SchrOt . causes the brown 
cuboidal rot of interior cons truction wood. 
Fungus is t h e most dangerous destroyer of 
structural wood indoors in Europe. It is capa­
ble of spreading across the house in a very 
short period of time (a couple of years) caus­
ing enormous material losses. For example , 
in UK, the fungus causes destruct ions esti­
mated at more than 100 million pounds pe r 
year (Jennings and Bravery, 1991). 

The fungus in nature is found only in t he 
Indian Himalayas, where the fruiting bodies 
have been collected near Narkanda, India by 
Singh (1994) and Bech-Anderson (1995). At 
our latitude Serpu/a himantioides (FL : FL ) 
Bondartsev is encountered in nature , which 
is regarded as a separate s pecies, a nd not a 
wild variety of S. lacrymans (Harmsen et aI ., 
1958). 

Owing to limited temperature range con­
ductive to mycelial growth , the fungus is com­
monly found in buildings in t he mode ra te cli­
mate of central, northern and eastern Eu rope, 
but does not occur in t ropicaJ or desert re­
gions (Sch midt and Moreth- Ke bern ik, 1990) . 
Dry rot is reported (Jennings and Bravery , 
199 1) to be common for the coolest regions of 
Japan and Southern Australia. In its turn, in 

the U.S.A. Serpu/a incrassata (Berk. & M.A. 
Curtis) Donk, a relative species to S. lacrymans 
is found, which is characterized by a distinct 
hymenophore configuration, a h igher tempera­
ture optimum, i.e. 24-30" C and occu rrence 
in nature (Jenn ings and Bravery, 1991 ). 

Facts given above refl ect the s ituation in 
Europe, and in t he other part s of world. In 
th is s tudy we tried to find out more about t he 
d istribution of S. /acrymartS in Latvia. 

MATERIAL AND METHODS 

The fu ngal material was obtained both by in­
spections of infected objects or s amples sup­
plied from d ifferent a reas of Latvia . Inspec­
tion of object included looking for fungal growth 
in poten tial r isk areas, recording of conditions 
for growth, characteristic cases of occurrence 
in buildings as well as the collecting of in­
fected materials. Identification of the fungus 
was carried out according to the morphologi­
cal features of fruiting bodies, mycelium, 
strands and appearance of d ecayed wood 
(Jennings and Bravery, 1991 ). 

Light microscopy (LM) and scanning elec­
tron microscopy (SEM ) methods were used for 
identification of the fungus. Fu ngal hyphae 
were stained with Cotton blue. For the stain­
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ing of strands a m ixtu re of Brilliant Congo 
blue and Cotton brown was u sed . For SEM 
studies samples of decayed wood was sa tu ­
rated with di stilled water and cryosectioned 
with cryoultramicrotome. After this they were 
dried in air, glued with the carbon adhesive 
to the specimen stub and coated with gold by 
ion spu tter. Samples were inves ti gated in 
scann ing e lectron microscope JEOL JSM 840A 
at the acceleratin g voltage 10 kV. 

RESULTS AND DISCUSSION 

Distribution of dry rot 

According to our data, S. lacrymans has been 
found in territory of Latvia from th e north 
(Valmiera) to the south (Bauska) a nd from the 
west (Ventspils) to th e east (Daugavpils ) (Fig. 
I ). 

Fig. 1. Distribution of the dry rot fungus S. 
Iacrymans in territory of Latvia (marked dis­
tricts) . 

Unde r the effect of marit ime factors, the 
climate in Latvia is tem pe rate bu t change­
able. The average tem perature in Janu ary 
ranges from 3~ C below zero in the west to 7'> C 
below zero in the inland, while the mean sum­
mer temperature is 20" C. The climatic con di­
tions are proved to be s uitable for the occur­
rence of d ry rot in houses . 

40 cases of dry rot obtained from 11 dis­
tric ts of Latvia were examined . These made 
up about 40% from the tota] number of wood 
inhabiting fungi recorded . This percen tage 
varied from yea r to year owing to fluctuations 

in climatic conditions. The occurrences of S. 
lacrymans grew especially in humid summers, 
when t he wetting capability of building struc­
tu res tended to increase. Most of the cases 
were obse rved from March to Septembe r , with 
a maximum in J uly. In this period the fungal 
development was pa rt icularly active and eas­
ily observable . The cases of dry rot among t he 
other fungal damages in buildings have been 
reported at 4 5% in Switzerland and 20% in 
Denmark (Jennings and Bravery, 1991), while 
in Finland at about 50% (Paajanen and 
Viitanen , 1989). 

Morphological c haracte rs 

Strands of S. lacrymans are composed of at 
least four distinct hyphal types. Und iffe re n t i­
ated hyphae (ca 3.5 J.lm) are the basic type of 
hyphae and produce all other hyphal types. 
Tendril hyphae (ca 2.3 ).1m) envelop the vessel 
hyphae; fibre hyphae (ea 3- 6 ).1m) are thick 
walled wit h a small lumen and without clamp 
connec ti ons ; vessel hyphae (5-60 pm ) a re 
characterized by a ve ry wide diameter, thin 
walls and t he beams ins ide (Hornung and 
Jennings, 198 1). Our microscopic a n alyses 
generally co nfir med the measures obtained 
by othe r authors (Fig. 2). Strand e le me n ts 
coloured with a m ixture of Brilliant Congo blue 
and Cotton brown were differentia ted by the 
colour: ordinary hyphae turned brown, fibre 
hyphae dark blue and vessel .hyphae violet. 

Fig. 2. Water transporting vessel and fibre 
hyphae in the strand of S. lacrymans (LM). 
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The hyphae of the s u bstrate mycel iu m 
growing inside the wood were a bout 2 ~m wide, 
often with medallion clamp connections hav­
ing an opening in the centre. Branching of 
th e hyphae had an irregular character (Fig. 
3). The hyphae in wood were appressed to the 
cell wall and the grooves were formed , which 
ind icated an advanced wood breakdown stage. 

Fla:. 3 . S. lacrymans hyphae inside the wood 
cell lumen (SEM). 

S. lacrymans prod uces two morphologically 
and physiologica lly d iffe rent types of myc­
e lium: one has the poten tia l to produce s trands 
and the other to transform into fruiting body. 
Environmental condi tions, especia lly humid· 
ity, playa major part in the triggering of t he 
initiation, although the genetic basis also may 
aITeet the differentiation (Jenn ings a nd Brav· 
ery, 1991). Fruiting bodies found during ou r 
inspections were up to 2 cm thick, resupina te 
to the substrate. In t he fruiting bodies typical 
L-shaped skeletoid hyphae were found (Fig. 
4 ). 

Fig. 4 . L-shaped hyphae characteristic to 
the dry rot fu ngus (LM). 

The surface of hymenium was folded, red­
dish yellow because of spores. with a white 
margin in periphery. Bas idiospores we re 
smooth, bean-shaped, usually with granu lose 
contents, 9-10 ~m in length and 4.5-6 ~m in 
breadth (Fig. 4). Despite the opinion that only 
30% of s pores germinate , this circums tance 
by no means affects th e d ry rot spreading, 
s ince th e fruiting bodies form bi ll ions of 
s pores. 

Occurrence in houses 

In a short period of time. the fungus degrades 
a whole range of cell ulose-containing materi­
als such as wood , paper, particleboards, insu ­
la.tion materials and textiles. Usually, coni­
fers are degraded, although the fungus in­
fects hardwood species , too. The high predomi­
nance is probably determined by a wider ap­
plication of con ifers in construction. Our ex­
perience showed that, in 1-2 years, the fun­
gus is capable of dest roying fully the avaiJ­
able nutrition materials. Most often damages 
occu rred in floo r ings . doorposts or wooden 
walls u nder the plaster. Characteristic cases 
in our practice, which had favoured the dry 
rot infection were: unprope r mason ry con­
st ruc tion around wood constru c tions; n ew 
annexes to old houses; a h igh ground water 
level; infested firewood in damp p remises; 
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a p plicatio n of in fes ted buildin g materials; 
unproper interior fin ishing materials; water 
accumu lation outs ide the building, e.g. dam­
aged drainpipes or overflown water-s torage 
reservoirs; long- term accumu lation of water , 
e. g. in kit chens, bath- rooms , we; flooding of 
premises, e .g. damaged sewage system or 
overflown water-s torage basins (rivers); floor 
boards directly on the ground; damp cellars; 
water-pipes installed in long-standing houses; 
leaking roofs; fire eliminatin g consequences. 

As can be seen from the above mentioned, 
in the majority of cases, improvements were 
made t hat worsened ventilation or promoted 
moisture accumulation in th e premises. As a 
result , a favorable microcl imate for the de­
velopment of fungus was c reated. 

The s pecial economic significa nce of the 
fungus in contrast to other house fungi is de­
termined not only by the capability of infest­
ing relatively dry wood , bu t rather the rapid 
spreading from one construction site to an­
other via inert ma terials such as masonry 
(Schmidt and Moret h-Kebernik, 1990). The 
objects examined by us testified that the fun­
gus always was fou n d in the vicinity of the 
calcium source - on the masonry, plaster, con­
crete or ground. Apart from the temperature 
and humid ity, the calcium is considered to 
be an essential factor for a successful destruc­
tive activity of dry rot. Calcium is necessary 
fo r the neu tra lization of t he oxalic acid re­
leased by the fungus (Bech-Anderson , 1995). 
Several cases exami ned by Bech-Anderson 
(19851 ha ve s howed , that the fungus was al­
ways found near a source of moisture and al­
kaline building ma terials , s u ch as mortar, clay, 
concrete at a distance of 14- 100 cm. Another 
problem is the un proper ly performed repair of 
the premise, which ca n cause the re-occur­
renee of th e fungus in the build ing. In our 
practice, there is a case when the owners of 
a house have replaced th e floor 5 times, and 
then applied to us for assistance . 

Almost in all cases, the buildings attacked 
by the dry rot have been the private ones. The 
houses were bui lt mainly in the first half of 
this century. In the newer ones the fungal 
occurrence was ra re, certainly if appropriate 
construction s tanda rds were met. 

For a long period of tim e, the majority of 
buildings in Latvia have been the state prop­
erty, which was c ha racterized by their poor 
maintena nce. Recen tly, as a result of politi~ 

cal and economic changes in the state , there 
is a growing tendency to get back the prope r­
ties. As a result , the recons truction of old 
build ings becomes very sim ple and olle n non ­
professional. At the same time, many build­
in gs are abandoned, while others are n ot 
maintained properly. The above factors ollen 
cau se the dry rot infestation . 

We can conclude that t he occurrence of 
dry rot in Latvia's buildings is h igh, although 
the correct number of cases is not estimated 
as well as in formation on occurrence in other 
dis tricts of cou ntry is not complete. 
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AbSII"lICI: On the basis o f basidiospore measurements, the macromorphological fe:nures o f buid iomes, and the ecology 
of taxons in the Tricboiolllu tIJliufTt group in the Nordie and Baltic countries, twO new spt:cic:s, 1: jrollnosaf Kalamees & 
Shrshukin sp. nova, and T. 1I!til/mit' Kalamees sp. nova, ~ re described, and T. «jHUITt (1..: Fr.) P. Kumm. 5.SIT. is discussed. r'Or 

the latter spc.'cies a neorype is suggested. 

Kokkuvote : K. KaJamces. Trit/)()/oNlo rqllum ruhma liikide taksonoomia ja 6koloogia Pohjamaade~ ja 
Baltimaades. 

~ndeoste mootmete, \'iIj"kd,,,de makromorfoloogilistc tunnu~te;a taksorute 6koloogia a1usd kirjc: ldntabe TridJoltJm.JH/lltlfrt 
riihma~ Pohjnmaade ja Balumaacic materjali pOhjal kaks leadll~cJc yut liilci_ T. jrollnOJae Kalamccs & Shtshukin sp. nova ;a T. 
IIMlWlii Kalamees sr. n O\"1I. Uucs, kitsnmas mahus kasirlemkse liiki T «]lHSmfJ.-: Pt.) P. Kumm. s.Stf., ..urn",,,,, jaoks ptisumtllkse 
neotiiiip. 

INTRODUCTION 

Taxonomic problems related to the ~Tric1wloma 
equestre group" have remained a matter of 
d e bate for agari co!ogists in Euro p e (cf. 
Korhonen & KytOvuori, 1998; Christensen & 
Noordeloos, 1999; Galli , 1999; Noordeloos & 
Christensen, 1999). The taxons of t his group 
a re m acromorphologically q u ite sim ilar a nd 
have a very wide ecological range - they are 
growing in coni ferous, deciduous and mixed 
forests on sandy, humus-rich, calca reous a nd 
swam py s oils. 

In classical li terature this group comprises 
fou r di fferent taxons: 
{I) Agaricusequestris L. 1753: Fr. 1828. Linne's 
fungus is growing in meadows and forests 
(Linne, 1753). In Fries {1 82S) no sites are pre­
sented . In h is later works (d. Fries, 1838, 
lS57, IS74) the presented sites are p ine for­
ests, especially on sandy soils. Fries charac­
terized this species as a fleshy compact fu n­
gus with a thick stem. 
(2) Agaricus equestris ssp. pinastreti Alb . & 
Schwein. Th is taxon is presented by Fr ies 
(1838) as a subspecies , but identified by h im 
later a s t he variety A. equestris var. pinaslreti 
(cr. Fries, 1857, 1874). The sites presented 
by Frie s are al so pine fo r ests. 
Macromorphologically, this taxon is charac­
terized by Fries as having more slender and 
fewer fleshy basidiomes compared wit h Agari­
cus equestris. 

(3) Agaricus jlavouirens Pers. IS01: fO r. 1821. 
Both Persoon (1801) and Fries (1821 ) charac­
terize th is species as a fles hy compact fun­
gus with a thick s tipe. According to Persoon, 
it is growing in pine and beech forests, while 
accordi ng to fOries, it occurs in dry pine for­
ests. As a synonym of A. jlavovirens, Fries 
(1821) refers to A. eques tris. In his later works 
(1838,1857,1874) Frie s h imself presents this 
fungus under the name A. equestris and indi ­
cates A. jlavouirens as its synonym. 
(4) Agaricus auratus Fries 183S. This is a com­
pact fl eshy mushroom with a solid thick stipe, 
which is growing in p ine forests (Fries. 1838) , 
particula rly on s andy coasts (Fries , 1874). 

By the present time, the first t hree (or 
even all four) taxons have been synonym ized 
by m ost investigators and grouped , accord ing 
to the international code of botanical nomen­
clature (cc. Greute r et al., 2000) , u nder the 
official name Tricfwloma equestre (L.: Fr.) P. 
Kumm. {s .l.} . Only Agaricus auratus is inter­
preted by s everal authors today as the inde­
pendent species T. auratum (Fr.) Gill. One of 
the funga l taxons in the "T. equestre group". 
characteristic of deciduous and mixed forests 
on hu mus-rich fres h , moist and wet soils, of­
ten with poplar s {Populus spp.J, was named 
Tricholoma frondosum Kalamees & Shtshukin 
nom . prov., ined. (d. Korhonen & Kytovuori, 
1998; Galli, 19991 but is now described by 
Christensen & Noordcloos (1999) as the vari­

mailto:Kuulo@zbi.cc
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e ty T. equestre var. populinum M. Chri stensen 
& Noordel. 

The goal o f this study was to attempt to 
solve t he taxonomic problems, related to " T. 
equestre group~, proceeding from bas idiospore 
meas u rements, characte r of sites a nd the 
macromorphological features ofbasidiomes on 
the basis of materials from Northern Europe 
(Finland , Sweden, Norway, Denmark, Russia: 
Murmansk distr.) a nd t he Saltic region (Esto­
n ia, Latvia , Lithua n ia, Ru ssia: Leningrad 
distr.). . 

MATERIAL AND METHODS 

A total of 11 1 speci mens of T. frondosae, 14 
specimens of T. uluinenii' a nd 87 specimens of 
Tricholoma equestre s. str. from the fungal col­
lections of Estonia (I'M ), Lithuania (SILAS), 
Finland (H , KUD, OU LU) , Denma rk (C! , Swe­
den (S) and Russia (LE) served as the study 
material. 

Microscopic investigations were carried out 
using the m icroscope S WI FT M4000- D. 
Bas idiospores we re studi ed at im m ersion 
magnification 1000x; pileipellis, hymenophoral 
trama and bas idia were s tudied a t magnifica­
tion 600x; prepara tion s were s tudied in 3% 
KO H. 

S pore measu rements were analyzed on 
the basis of the a rithmet ic means of spore 
lengt h and width and the quotient (Q) o f s pore 
lengt h by spore width for 20 spores in a sin­
gle specimen. 

RESULTS 

Observation of habitats in the forest and analy­
sis of ecological data in the case of herbarium 
specimens, combined wit h study of t he mi­
cro- and mac romorphologicaJ characteristics 
of basid iospores, allow to distinguish two es­
sentially d iffere nt gro u ps o f taxa in t he 
Tricholoma equestre group: (I) fungi growing on 
dry sandy a nd rocky grou nd in oligotrophic and 
oligo-mesotrophic boreaJ coniferous a nd mixed 
forests with pine (Cladina, Calluna, Vaccinium 
uitis-idaea and Vaccinium myrtillus site types) as 
well as in forest-tu nd ra and fo rmi ng their 
mycorrhiza probably with pine (Pinus syluestris) ; 
(II) fungi growing on humus-rich fresh, mois t 
and wet as well as on calca reou s ground in 
mesotrophic, meso-eutrophic and eu trophic 

(Hepatica, Aegopodium, Oxalis, alvar site types) 
as well as on paludifying and drained peatland 
deciduous, mixed and Picea-dominated conif­
erous forests , forming their mycorr hiza m ost 
likely with deciduous trees (Betula pendula, 
B. pubescens, Populus fremula, Alnus incana, A. 
glutinosa, Quercus robury but also with spruce 
(?icea abiesl. 

The species characteristics of these fun­
gal groups are the following: (II 1) Tridwwma 
equestre s .str. with mean basidiospore meas­
urements falling in range of 16.3-)6.8-7.6(8.2) 
x (3.6-14 .2-4.71-5 . 1) jJm; 2) Trieholoma uluinenii 
with mean basidiospo re measurements fall­
ing in the range of (6.1 -)6 .2-6.8(-6 .9) x 4.3­
4.8(--4.9) /lm; (II) Tricholoma [rondosae wit h 
mean basidiospore m easurements falling in 
the range of (4 .9- J5.0-5. 9{-6 .2 ) x (3 .2-)3.4­
4.0{-4.2) jJrn (Fig. 1). 

TRlCHOLOJIA FRONDOSAE Kalameea & 

Shtshukin sp. nova 


Figs. I & 2 

(T. auratumss.auct. pI. p.p.; T. equestre ss. auet. 
pI. p . p .; T. equestre var. populinum M. 
Christensen & Noordel.; T. jlD.uouirens ss. auet. 
pI. p.p. non ss. Bon; T. frondnsum nom . provo 
K. Kalamees & G. Shtshukin, ined.). 

Icon.: Riva (1988), tab. 47c (as T. equesrre); 

Korhonen & Kytovuori {1998), S ienilehti 50 

(1), cove r picture; Galli {l 999) 167 las T. 

equestre). 
Pileus 3- 12 cm latus, late campanularus dein 
convexo-expanSLl S, in ce ntro late et humile 
umbonatu s, co neentrice te nuiter [usco­
squamuiosu s, parse radia/iter jibri/losus, 
mucosus, vi ve chromo-flavu s , in ce ntro 
griseojusc us. Lamellae s inuutae, angustae, 
densae, acriter sulfureae. Stipes 5-15 em longus, 
1-3em CTQSSUS, gwber, siccus, cylindraceus, clare 
sulfureus. Caro alba. Odor et sapor [arinacei, 
sapor milis. Sporae ellipsoideae, laevigatae, 
inamyloideae, hyalinae, in cumulo albae, (4.6­
)4.8-6.4(-7.2) x (3.0-)3.2-4.0(-4. 6) Jim. Hyphae 
ajibulatae. Hyme nocyst idia nulla . In silvis 

. frondosis, mixtis et coni/ens, sub Betula spp. 
Populus spp., Alnus spp., Quercus robur, Picea 
abies), autumnalis. Hololypus: Eslonia, V6rumaa 
Co., Pdhni, in populeto-betuleto a egopodioso, 
5.9.1985, K. Ka/ameeset M. VaasmalegwurrAA 
124177). 



15 

8.5 

c 

u c 

" c ___ neotyps 
c 

, c 

c • c 

c c !J G >< 

c c c 
7.5 

1 
x x 	 " x 

, 	.• 

[] 	 !J I,] xE 7.0 

"­• c 	 c 

~ 
8.• 	 c 2 

c c 
~ , c c ""56.5 
o 
-" 

c c , 

o 	 0 0 0 

c c c 

6.0 	 c c c 
%type ...... o 0 c c c 

000000 

C 	 0 o C 

o 0 	 0 0 0 0 

5.5 	 o 000 


o 0 o 

3 o 	 0 0 o 


o 


o 	 0 

5.0 0 0 	 0 0 

o 

3.0 3.5 4.0 4.5 5.0 5.5 

Fig. 1. Mean spore size of Tricholoma equestre s.str. (T.flauovirens) (0) and T. auratum (X) 
(spore cluster I ). T. ulvinenii. (6) (spore cluster 2) and T. frondosae (0) (spore cluster 

3). 



16 Folia. Cryptog. ESl'onica. 

Pileus (3-)6- 12 cm, broadly campanulate when 
young, plano-convex to plane with obtuse um bo 
with age; margin slightly incurved and felty 
at first, becoming lobed and flexuou s with age; 
fine , often concentric brown or greyis h 
olivaceous scales a ll over or up to two-thirds 
from centTe; mostly s lightly rad ial by fibril­
lose ; glutinous o r viscid; brigh t cb rome, 
su lph ureous or olivaceous yellow a t margin, 
with ~warm · t in t; greyish brown , sometimes 
with s lightly reddish s hade on disc. Lamellae 
narrow, crowded (L - 170, I - 390) , deeply 
emarginate with decurrent tooth , bright 
sulphureous yellow. Stipe 5-10(-15) x 0.8-2(­
3) cm, tall and relatively thick , cyli ndric to 
s lightly thicken in g d ownwards, some times 
rooting, often cu rved , fibrillose, glabrous or 
minutely brown scaly below, dry, ligh t to brigbt 
sulp h ureous ye llow. Contex t pure w h ite, 
strongly fibrillose in stem. SmeU a nd tast e 
strongly farinaceous, taste mi.ld. Spore print 
white . 
Spores ( 4.6-l4 .8~.4(-7 .2) x 13.0-)3.2-4.0(-4.6) 
~m, mean spore size 5.73 x 3. 75 ~m, mean Q 
valu e l .54; ellipsoid, thin-wa lled, acyanophilic, 
inamyloid , s mooth , hyaline (Fig. 2). Bas idia 
24-33 x 5--6.5 ~m, slender, subcylindric, 4­
s pored. Cheilo- a nd ple u rocys tid ia a bsen t. 
PileipelJis a cutis, hyphae 3.5--5 ~m diarn. , of 
hyaline, thin-walled, non or hardly incIUsted 
cylind ric cells. Pileus trama interwoven, hy­
phae as in hymeno phora l t ra ma. 
Hyme nophorai trama regu lar, hyphae (3.5­
)6.5-15(-34) ~m in d iam ., or hyaline, thin­
walled , non -i ncrusted, cylind ric to s lightly 
inflated cells (Fig. 2). Clam ps absent. 
Habitat a.nd dis tribution. In deciduous, mixed 
and Picea-dominated coniferous forests in the 
vicinity of Betulapendula, 8 . pubescens, Populus 
tremula, Alnus incana, A. glucirwsa, Querct.!s robur 
and Picea abies, on humus-rich fresh, humid , 
mois t and ca lcareous ground, at Hepatica, 
Aegopodium, Oxa lis, alvar and paludifying 
sites. Common in the Nordic and Baltic coun­
tries: Denmark, Swede n , Finland , Russia 
(Leningrad Distr.) , Es tonia, Latvia, Lithuan ia. 
Augus t to October . 
Material e Jl:am.i.ned. De nmark: E.Jylland: 
Flojstrup Skov, 1986, J. Vesterholt, J V 86621 
(c); Klattnepp, 25.9.1986, J. Ves terholt JV86­
769 (C, as T. jlauouirensl; Porsbakkerne ved 
Auning, 26.9. 1994, M. Christensen MC94-048 
(C, as T. jlavovirens); Svam pedamvej, 

DOD 

DO\)O

00D 


Fig. 2. Tricholoma frondo sae: basidiospores, 
basidia and hyphae of hymenophoral trama. 
Bar - I O~m. 

Femmeller, 1995, C. Brandt & M. Christensen 
MC95- 179 IC , as T. f rondosum). Estonia: 
,Jiiryamaa Co.: Neeruti, 7.9.1962, K. Kalamees 
[fAA 733 10, as T. jlavovirens) : Hiiumaa....Co.. : 
MAeselja , P6d rapao, 8.10. 1994 , K. Kalamees 
(TAA 1463 16, 146318, as T.frondosumined.) ; 
L.aA n.emaa Co .: Island of Vormsi, FOrby, 
19.9. 1986, K. Kala mees (TAA 143370, as T. 
auratum) ; same island, between Hullo and 
Borrby, 22.9.1986, K. Kalam ees (TAA 143507, 
as T. sp.). L~Hl.ne-ViOlmaa Ca.: Vae ko.la-Liiva, 
11.9.1963, K. Kalamees (TAA 74743 , a s T. 
jlauovirensj. piirnuroaa Co.: Kaubaaru, Nigula 
Nature Reserve , 19.9.1982. K. l}alamees (TAA 
122523, as T. flavouirens). RapJa ro aa Co .: 
MA rjamaa fo restry , Viri t a, 23 .9 . 1994 , K. 
Ka lamees & I. Saar (TAA 146369a, as T. 
frondosum ined .). Saaremaa Co.: Viidu m Agi 
Nature Rese rve, Audaku , 17 .8. 1984, M. 
Reitalu (TAA 123631 , as T. sp. ); is la nd or 
Abruka, 14.9. 1993, I. Kytovuori 931184 (H, as 
T. flal.lOuirensj; Mustjala, V6hma , 16.9.1993,1. 
Kytovuori 931323 (H, as T. d. auralurn) . 
Y:algamaa Co,: Lo. lIemae, 8.9.1986. S. Veldre 
(TAA 14 3278 , as Tricholorna f rondosum 
ined .).Iatlumaa_Co.: Ku rista, M6isamaa, 
6.9. 1960,24.9.1960, K. Kalamees (TAA 7 1740, 
7 1870, as T.jlauouiren.s): Ml1rja, 15.8. 1998, A. 
Kollom (TAA 128128, as T. frondosum ined.). 
VOOlmaa Co,; PAhni, 5.9.1985, K. Kala mees 

http:Hiiumaa....Co
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& M. Vaasma (TAA 124177, holotype; as 
Tricholoma flavum ined. ). Finland: Ala.n.d 
(Ahvenanmaa): Jomala , ytterby, Jomalon, 
11.9 .1991, K. Kaiamees (TAA 145081 , 145082, 
as Tricholoma frondosum ined.); Sund, 
Lovvikberget, 28 .8.1984, J. Vauras 1733F 
(KUO 0014875, as T. cf. auratum); Sund, 
Stromsang, 12 .9.1991 , K. Kalamees (TAA 
145100, as T. frondosum ined.) . Etela-Ha~.;. 

Heinola, Tahtiniemi, Apajalahti, 25 .8.1984, V. 
Haikonen 4837 (H, as T. auratum?); Kiirkolii, 
11.9 . 1985, V. Haikonen 6332 (H, as T. cf. 
"flavovirens~). EteJa - pohj anroaa: Kurikka , 
Myllykyia, 27.8.1983, 1. Kyt6vuori 83068 (H, 
as T. cf. flavovirens). El~Jjk.sa¥.o.; Mantyharju 
Comm., Karnkamaki, between Lahti and 
Kurkivuori, 29 .9 . 1994, I. Kytovuori 94 1082 (H, 
as T. cf. auratum) .....Kainuu:. Sippoia, Ruotila, 
26.8.1952, V. Kujala (H , as T. equestre); 
Paltamo, Kivesjarvi, 26.9 . 1979, E. Ohenoja 
(OULU, as T. jlavovirens); Paltamo, N of 
Oikarila, Hautala, 10.9 .1 983, I. Kytovuori 
83288 (H, as T. flavovirens); Luopiainen, 
Kuohijoki, SW of Kipparinlahti, Kytonii tty, 
9 . 9 . 1984 , I. Kytovuori 84449 (H , as T . 
flavovirens); Savonlinna town , Haapalahti, 
Py6rissalo, Pyorismaki, 25.8.1987, I. Kytovuori 
87668 (H, as T. cf. auratum) Keski-pobJanmaa: 
Alajiirvi Comm., Ukonmiiki, 4 .9.1990, I. 
Kyt6vuori 90 1194 (H, a s T. flavouirens). ~ 
po hj a n maa: Tervo la Comm., Peura , 
Hosionlampi, Pukinselka, 5.9.1992 , I. 
KytOvuori 921756 (H , as T. cf. auratum?). 
&l.hj.o.i&.Hame: Virrat, Hauhuu , Hauhuunvesi, 
16 .9.1979, I. KytOvuori 79823 (H, As T. 
auratum). Pobj ois-Karjala : J u ankoski Comm., 
Siiyneinen, Ala-Siikaj arvi, Huosiaisniemi, 
8.9.1988, I.Kytovuori 881518 (H, as T. cf. 
jlavovirens); Outukumpu Kiimamiiki, 27.8.1989, 
M. Kirsi 280 (H, as T.f1avovirens) . Pohjois-Savo: 
Siilinjarvi , Toivala, 26.8. 1977 , J . Vau ras 187 
(KUO 0014319, as T. flavovirens); Maaninka, 
Vianta, Viannan kanava, 9 .9. 1983, I. Kytovuori 
83250 (H, as T.flavovirens); Joroinen, Maavesi, 
Italiankylii, 31.8 . 1985, I. Kytovuori 85589 (H, 
as T. flavo virens) ; Ku opio, Pitkiilahti, 2.9. 1987, 
L Kytovuori 87985 (H , as T. d . auratum). 
S_oJUP~o_n_Lappj : Pelkosenniemi Comm . , 
Savukoski , Nivantuntu r i, 28.8 . 1992, I. 
Kytovuori 921200 (H, as T. cf. auratum). 
Uu s jmaa: Helsinki , Vuos aari , 1 1.9 . 1966, T . 
Ah ti 2294 1 (H, as T. d. flavovirens); Helsinki, 
Vanhakaupunki, Annal a , 31.7. 1973, 

23.9.1975, R. Saarenoksa 06375 & 27379 (H, 
as T. d . flavovirens) ; Helsinki, Kumpula ­
Toukoia, 2 7. 8 .1 9 77, 2 .8 . 1979, 14.8. 1987 , R. 
Saarenoksa 20377,28879 & 14878, (H, as T. 
d . flavovirens); Nurmijarvi, Uotila, Raivon talo, 
27.8. 1977, P. Askola 21 1b (H , as T.f1avovirens); 
Nurmijarvi , Roykka, 7 .10.1979, R. Tuomikoski 
(H, as T. jlavoviren s?) ; Ar t j arvi, Ratu la, 
29.8. 198 1, V. Haikonen 1663b & 1669 (H , as 
T. flavovirens); Espoo, Nuuksio, 7.10 . 1978, M. 
Hiirkonen (H , as T. flavovirens?); Espoo, Perinki, 
Jarpbacke , 22 .9. 1981, M. Korhonen 4263 (H, 
as T . flav o virens) ; Van taa , Mu s t avuori , 
18.9.1983, R. Saarenoksa 40283 (H, as T. 
flavovirens) ; Vantaa, Westersundom, 7 .9. 1987, 
I. Kytovuori 871229 (H, as T. flavovirens); 
Vantaa, Pitkakoski, 6.9. 1993, I. Kyt 6vuori 
93755(H, as T. flavovirens); Sipoo, Hindsby, 
8 .9 . 1985, R . Saarenoksa 35685 (H, as T. 
flavovirens); Nurmijarvi, 18.9.1985, P. Askola 
1797 (H, as T. flavovirens); Porvoo rural Comm., 
Ilola, 13.9 . 1989, I. Kyt6vuori 8969 1 (H, as T. 
jlavovirens); Kirkkonummi, Angus landet, 
11. 10 . 19 7 9, I. Kytovu ori 79 1076 (H , as T. 
jlavo virens) ; Ki r kkonummi Corom., Vols, 
Nydalsviken, 19.9.1989 , P. Kytovuori (H , as T. 
flavovirens); Lapinjarvi Corom., S share of the 
lake of Lapinjarvi, 14.9. 1989, I. Kytovuori 
89739 (H, as T. jlavovirens) ; Rutsinpyhtaii 
(S tromfors) Coro m. , island of Vah terpaa , 
Joma1sunde t -Sotarviken, 18.9 . 1989 , I. 
Kytovuori 89 1027 (H , as T. flavovirens); same 
Comm. , Kulla, Mustamaki -Smalkarret , 
10. 10 .1992, 1. Kytovuori 922976 (H, as T. d. 
flavovirens); Tuusula, Ruotsinkyla, Metsaky la, 
4 .9 . 1988, T. Ahti 47494 (H, as T. flavovirens); 
Hanko, Lappohja, road to Tenhola, Naset, be­
tween Nasitrasket and Stagsundet, 
4 . 10.1992 , I. Kyt ovuori 922958 (H, as T. cf. 
flavovirens) ; Kirk kon ummi Co ., Dan skarby, 
2 3.9 .1 993, I. Kyt6vuori 93 1486 (H , as T. 
jlavovirens) . Va Ls i_n..ais"::'s u.omi: Tenhola, 
Bromarv, Solb51e, 20 .8 . 1977, 3 . 10. 1977, M. 
Korhone n & R. Tuomikoski 2083 (H, as T. 
flavovirens?) ; Vihti, Vihtijarvi, 14.8 . 1979, M. 
Korhonen & R. Tuomikoski 2787 (H, as T, 
flavovirens); Karjalohja, Karkali , 28.9 . 1979, I. 
Kytovuori 79956 (H, as T. flavovirens); Kisko, 
Toija, Kelleri-Nikula, 2.10.1980, I. Kytovuori 
801303 (H, as T. flavovirens); Paimio, Huso, 
Kalkkimaki, 6 . 10.1985, I. Kyt6vu ori 85 1533 (H , 
as T.flavovirens); Naantali town, Ruona, E part 
of Maijamaki, 10.9 . 1987, I. Kytovuori 87 1237 
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(H, as T.jlavovirensj; Halikko Comm., Viurila, 
Vuorentaka, Vaisakko, 11.9. 1988, I. KytOvuori 
881636 fH, as T. jlauovirensj; same Comm., 
Mary, Tavola, 7.9.1990, I. KytOvuori 901246 (H , 
as T. flauouirens); PerniO Comm., Yliskyla, 
Ristinkulma, 29.8.1990, I. Kytovuori 90786 (H , 
as T. cL jlauovirens); Suomusjarvi Comm., 
Kiikala, Salmijarvi, 17.9.1990, 1. Kytovu ori 
901737 (H , as T. cf. auratum); Parainen Comm., 
Alan, Petteby, LiUniiset, 28.9.1990, r. KytOvuori 
902121 (H, as T. jlauovirens ); same locality, 
28.9.1990, I. KytOvuori 902123 (H, as T. cf. 
auratum ?); Kemio Comm., Pedersa, 21.9.1990, 
I. Kytovuori 901772 (H, as T. cr. jlavovirens); 
Dragsfj ard Comm. , Ekhamn, NW end of 
Purunpaaviken, 22.9. 1990, I. KytOvuori 90 1859 
{H, as T. cLjlauovirensj; Sarkisalo Comm., Nixor 
(Niksaari), 23.9.1990, I. KytOvuori 901954 (H, 
as T. cf.jlaoovirens); Hiitt inen Com m., Hogsara, 
28.9.1990, I. Kyt6vu ori 902080 (H , as T. 
fiauouirensJ; Lobja rural Comm., Torhola, 
Torholanluola , 24.9.1992, I. KytOvuori 922766 
(H, as T. cf.jlavouirens). La tvia: Madona Distt.: 
Krustkalne Nature Re se rve , 14.9. 1985, K. 
Kalamees (TAA 124282, as Trieholoma jlauum 
ine d. ). Lit h uania : Alytus Pistr.: Alytu s , 
13 .9. 1954, J. Mazelaitis (BlLAS 1370, as T. 
equestre). KajSjadQrlaLDistr.: Gegu Dines ap., 
24 .8. 1965, J. Mazelaitis (BILAS 9022, as T. 
jlavovirens). Moletai Pist[,: Avileiai, 24.9.1965, 
V. Urbonas (BILAS 8744, as T. flauovirens) . 
Neringa Pistr . ; KurAiuneria, Perval k a, 
7.9.1970, V. Urbonas (BILAS 11558, as T. 
jlauouirensj. lWnius Distr. : _ alieji E De rai, 
7.9.1950, J. Mazela it is (SILAS 1363, as T. 
equestrej. Russia: Lcnjngrad P istr..; Otradnoje , 
13.9. 1986, K. Kalamees (TAA 143329, as T. 
sp.); same locality, 15 .9.1986, S. Veldre (TAA 
143357, as T. sp.). Swede n : Vastroanland: 
Norberg Comm., Norberg Parish, Klackberg, 
12.9.1987, J. Kyt6vuo ri 87 13 0 1 (H , as T. 
j1auouirens). PaJsJand: Mellerud Corom., 
Skallerud Parish, Svansfjorden, the Ryr Pe· 
ninsula, RAlnlibbe and ROnninge, 11.9.1990, 
L Kytovuori 90 1385 (H, as T.fiavouirensj; sam e 
Comm . and Parish , b e tween Edet and 
Svankilaviken, 13.9.1990, l. KytOvuori 901544 
(H , as T. cf. fiauouirens); Bengtsfors Comm., 
Tisselskog Parish, Dackehohen, 14.9. 1990, I. 
Kyt6vuori 901591 (H, as T. cf. fiauovire ns). 
Medcipad: Lombaeken-Harran, 11.9.1995, P. 
KytOvuori (TAA 146634 , as T.Jrondosumined .) ; 
Borgsj6byn, Bergisen, 13.9.1995, P. & J. 

Kytovuori 951246, 951247 (H, as T.jlavovirens 
& as T. cf. auratum); same locality, 13.9. 1995 , 
P. Kytovuori (TAA 146659, as T. Jrondosum 
ined .); Borgsjo , 15 .9. 1995, 16.9 .1995 , K. 
Kalamees (TAA 146801, 146703, as T. 
Jrondosum ined.). N8.rke.: Tysslinge Comm., 
Tysslinge Parish, near the road from Egersta 
to Latorp, 13.9. 1987, I. KylOvUOri 871340 (H, 
as T. jlavouirens); same locali ty, 10.9. 1990, I. 
Kytovuori 901 339 (H , as T.jlavouirens); Orebro 
Comm. , Hidinge Parish, NW of Tovetorp, 
Garphyttan Na tiona l Park , 15.9.1990 , I. 
KytoVllori 901653, (H, as T. cf. jlalJOvirensj, I. 
Kytovuori 901654 (H, as T. cf. auratum); same 
Comm. and Parish, NW of Latorp , (ngelsgard, 
16.9.1990, I. KytOvuori 901676 (H, as T. cf. 
flavovirens). Up.plan.d: HAvero Comm., E of 
Haver6dal, 25.8. 1979, I. Kytovuori 79629 (H , 
as T. flavovirens). Ostc[g5tia nd: Odenshog 
Comm., V.To llstad Parish, Om berg, 
15.10. 1994, P.& I. KytOvuori 941348 (H , a s T. 
jlauouirens) . 
Notes. Tricholoma Jrondosae is characterized 
by "warm" tinged bright chrome to sulphureous 
ye llow b asidio mes, fine b rown concentric 
scales on pileus, pure white context, and short 
and relatively broad spores (Figs. 1 & 2) as 
well as by habitats with deciduous trees and 
Picea abies on humus-rich fres h , humid, moist 
and paludified as we ll as on calcareous soils. 
The species is associated with T. equestre (L.: 
Fr.) P. Kumm. s .s tr. (t differs fro m T.frondosae 
in "cold" tinged lemon-yellow basidiomes, usu­
ally non-concentric scales on pileus, longer, 
more slender cells of hyphae of hymenophoral 
trama, and bigger, more slender spores (Figs. 1 
& 4) as well as in that it grows at dry sandy 
and rocky sites with pines. 

TRICH OLOMA ULVI NENII Kalame es sp, nova 

Figs. 1 & 3 

(T. aurotum ss. auct.; T. equestre ss . auct.; T. 

fiavouirens ss. auct.; T. citrinum nom. provo T. 

Ulvinen , ined .). 

Icon.: Korhonen & KytOvuor i (1998) Sien ileht i 

50 (1), kuva 2. 

Pileus 5-10 em latus, plano-convexus dein 

applanatus, non umbonatl..ls, mucosus, glaber, 

pal/ide citrinus, in centro saepe subbrunnescens, 

tenuiter squamulosus. LameUae sinuatae, latae, e 

a/bido-jlavo adpallide citrino. Stipes 8-10cm Ion­
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F ig. 3 . TricJwloma ulvinenii:. basidiospores, ba­
sidia and hyphae of hymenophoral trama. 
Bar· 10 ~m. 

gus, 0.8-1.5 cm crassus, glaber, siccus, 
cylindraceus vel deorsum parse incrassatus, e 
subalbo ad albido-citrinD. Caro alba. Odor el sapor 
farinacei. sapor mitis. Sparae laCe ellipsoideae, 
laeuigalae, inamyloideae. hyalinae, in cumulo al­
bae, 5.6- 7.2(-8.0) x (3.7-)4-5.3 11m. Hyphae 
afibulalae. Hymenocystidia nulla . In pinetis 
a ren os is, autumnalis. Holotypus: Finland, 
Koillis maa, Posio, Liuojcirvi; in pinero arenoso; 
20.9.1981, leg. T. UZvinen(OULU).lsotypus:TAA 
12208 1. 

Etymology: Dr. Tauno Ulvinen , Finnish bota­

n ist and mycologist. 

Pileus 5- 10 cm, plano-convex to plane, not 

umbonate, glutinous to viscid, shiny, smooth, 

either glabrous or mostly with fine scanty 

scales at the centre. pale to light pu re yellow 

or pale lemon-yellow, often tin ged s light ly 

greyish. brownish or reddish on disc. Lamel­

lae rather b roa d (u p to 1 em ), dee p ly 

emarginate with decurrent tooth, whitish -yel­

low, pa le to light pure yellow or pale lemon­

yellow, becoming slightly brownish with age. 

Stipe (4- )8- 10 x 0.8-1.5 cm, taU and re latively 

slender. cylindric to sligh tly thickening down­

wards, more rarely with conically swollen base 


(u p to 3.5 cm), smooth and glabrous, d ry, 
concolorous with lamellae, or mostly lighter. 
often nearly white, sometimes tinged slightly 
reddish at base. Context pure white but mostly 
narrowly (1 -2 m m) pale yellow to sl igh tly 
lemon yellow under pileus and stipe cuticle, 
a t leas t a t the cent re of pi leus. S mell and 
taste slightly or s trongly far inaceous, taste 
mild. Spore print white. 
Spores 5.6-7.2(-8.0) x (3.7-)4-5.3 ~m. mean 
spore size 6.47 x 4.56 ~m. mean Q value 1.41; 
broad-ell ipso id, th in-walled, acyano philic, 
inarnyloid, smooth, hyaline (Fig. 3) . Basidia 
22-37 x 5.5-6.5 Jlm , slender, subcylindric , to 
sl ightly clavate, 4-spored . Chei lo- and 
pleurocystidia absent. PileipeUis a cutis; hy­
phae 3.5-6.5 ~m in d iam., of hyaline , thin­
walled , non or hardly incrusted cylindric cells. 
Pileu s trama interwoven ; hyphae as i n 
hymenop hora l trama. Hymenophora l trama 
regular; hyphae (5-)8-17(-20) ~ in diam., of 
hyaline, thin-walled, non-incrusted, cylindric 
to slightly inflated cells (Fig. 3). Clamps ab­
sent. 
Ha bitat and distribution . On sandy soils in 
dry pine and pine dominated borea l heath for­
ests (Cladonia, calluna and Vaccinium uitis-idaea 
site types), not common in Finland (only 8 lo­
calities); very rare on fresher sandy so il in 
pine dominated con iferous forest (Vaccinium 
myrtillus site type) in Es tonia (I loca lity). In 

September a nd October. 

Mate rial examined. Finland: KoiUismaa: 

Posio, Livojilrvi, 23.9.1979 . T. Ulvinen (OULU. 

as T.j2auouirenss.I.); Posio, LivojArvi, 20.9. 1981. 

T. Ulvinen (OULU, as T. dtrinum: holotype); 
Salla, 26.9.1980, T. Ulvinen (OULU) ; Ouian ka, 
9.9.1981, K. Kaiamees, E. Ohenoja & T. 
Ulvinen (TAA 122081, as T. citrinum ined.); 
Pudasjarvi. 12. 10. 1981, E. Ohenoja (OU LU). 
Oulun pobjanmaa: Oulu, 6.10. 1982, T. 
Ulvinen (OULU); Koiari, 9.9.1983, T. Ulvinen 
(OULU); same locality. 11.9. 1983, T. Ulvinen 
(OULU); same locality, 14.9. 1983, T. Ulvinen 
(O ULU). Pera- pohjanmaa: Kemi, 29 .9.1979, 
T.U lvinen (OULU, as T. citrinum ined.) . Kitti.l4.n 
Lappj: Kittila. Comm., Vesmajarvi; 1.9.1988, I. 
KytOvuori 88 1151 (H, as T. cr. aumtum); Kittiid, 
13.9.83., T. Ulvinen (OULU). Uusj maa: Hanko, 
Krogars, 3.10. 1990, M. Korhonen 10045 (H, 
as T. cr. equestre). Es t onia: Saar.ernaa...J:g.: 
Pammana , Oct. 1966, K. Kalamees rrAA 76632, 
as T. sp.). 
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Notes. Tricholoma uluinenii is character ized by 
very pale lemon -yel.low basidiomes and s mall, 
relative ly broad s pore s (Figs . 1 & 3) and by 
very dry sandy site types in boreal heath pine 
forests, The species is associated with T. 
equestre IL.: Fr.) P. Kumm. S.s tr. The latter 
species d iffers from T. uluinenii in bright to 
dark lemon-yellow hasidiomes, longer, more 
s lender cells of hyphae ofhymenophoral trama 
and bigger, m ore s lender spores (Figs. 1 & 4). 

TRICHOI"O/ll" EQUESTRE (L.: Fr .) P. Kumm. 
s.str. 

Figs. 1 & 4 
(T. arenarium (Lev. ) Gill ; T. auratum (Fr.) Gillet; 
T. equestre ssp. pinastreti Alb . & Schwein.; ?T. 
equestre var. eques tre SS. M. Chris tensen & 
Noordel.; T. jlulJOuirens (PeTS.: Fr.) Lundell ss. 
auct. p I. p .p. non ss. Bon). 
Icon .: Riva (1988) tab. 45 , 45b; Korhonen & 
Kytovuori (1998) kuva 1; Galli (1999) 165, 166. 
Type s pecimen (n eo type, designated he re): 
Srn3land: Femsjo, 18.07.1948, G. Hage l & S. 
Lu ndqvist (S). 
P il eus 4 - 13(-18 ) e m , convex t o broad ly 
campanula te when young, t u rn ing convex­
plane to plane with age , often with low a nd 
broad umbo; m argin sligh tly incurved and felty 
at firs t , becoming lobed and flexuou s wit h age , 
sometimes fissured; finely brown scaly at least 
a t the centre but ofte n e venly a ll ove r (not 
co ncent ric), glutinous to viscid; olivaceous, 
sulphureous to golden yellow, with ·cold~ tint; 
dark brown , orange brown o r reddish brown 
at the cent re. Lamellae rathe r broad and 
crowded , thick, emarginate with tooth , some­
times sporadically anas tomosing , b r igh t 
sulphu reous yellow at first, becoming d irty 
yellow with age, sometimes with greenish tint. 
S t ipe 4-10 (- 12) x 0.8-3 c m , cylindric or 
slightly thickening below to swolle n in the 
middle, fibrillose to minutely scaly, dry, Jight 
to sulphureous yellow. Context whitish to pale 
yellowish , often light yellowish under pileo­
and stipito pellis . Smell and taste farinaceous , 
taste mild, sometimes almost without smell. 
Spore print white. 
Spores (4.8-j6. 4-8(-9.6) x (3. 2-j4-4 .8{-5. 6) ~m, 
mean spore s ize 7. 14 x 4.44 !Jffi , mean Q 
valu e 1.6, ellipsoid, thin - walled , 
acyanophilous, inamyloid , hyaline (Fig. 4). 
Basid ia 29-34 x 6 - 6 .5 !Jm, slender, 

s u bcy lin dr ic , 4-spo red. Cheil o - an d 
ple u rocystidia absent. Pileipellis a c u tis; hy­
phae 3.5- 5 !Jm in d iam., o f hyaline, thin­
walled, non or hardly incrusted cylind ric cells. 
Pil eus tra ma in t e rwoven ; hy p hae as i n 
hymenophora l trama. Hymen oph ora l trama 

regular; hyphae (3.5-j6.5-12(-15)l-lffi in d ia m ., 

of hyal ine, th in-walled, non-incru s ted, very 

long cylind ric to sl ightly inflated ce ll s (Fig. 

4) . Clamps a bsent. 

Habitat and d istribution. In pine a nd pine 

dominated mixed fores t s on dry sa.ndy and 

rocky ground , and in forest-tund ras. Septem­

ber to November, particularly in late autu mn . 

Very common in aU Nordic and Baltic coun­

t r ies. 

Material examined. Estonia: Harjumaa CQ,: 

Pirga, 15.9.1 959, U. Kalamees & K. Kalamees 

(TAA 71552 , as T. jluuovirensj ; Hiiumaa. C.Q.: 

Tahkuna, 7. 10. 1967, K. Kalamees&A. Kallam 

lIAA 77224, as T. jlalJouirens); Kardla Forestry, 

MAeselja, 7. 10.1994 , K. Kalamees & L. J Arva 

(TAA 146304); Tornimae Forestry, block 67 , 


Fig. 4 . Trichoiomu equestre: basidiospores, ba­
sidia and hyphae of hymenophoral trama. 
Bar - 10 Jl ffi. 
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Kapu , K. Ka la mees (TAA 146331, as T. 
auratum). ,Jageva maa...Co.: Ka iu , 28.9.1992, 
Kli lli Kalamees (TAA 142138, as T. auratum). 
Laa n c: m aa Co,: D irha mi , 6. 10 .1993, K. 
Kalamees (TAA 147117; TAA 146118, as T. 
aumtum). L.1i.<lDe Yi rumaa Co . : Vosu, 
3.10.1 958 , U. Haug (T AA 50667, as T. 
Jlauouiren s); Koljaku, 15.9 . 1959, U. Kalamees 
(TAA 5 1275, as T.jlauouirensJ. ~_.; 

Valgeran d , 17.10. 1983 , K. Kal amees & M. 
Vaasma (TAA 123 47 3, as T. aura/um ); 
Rannametsa, 18. 10.1983, K. Kalamees & M. 
Vaasma (TAA 123502, as T. auraturn); same lo­
cality, 11 . 10. 1988, K. Kalamees & M. Vaasma 
(TAA 144 100, as T. auraturn; TAA 144102, as T. 
jlavovirens); Kabli, 23.9.1990, K. Kalamees 
(TAA 144775); Varbla Forestry, block 14 5, 
Mereiiiirse, 27.9.1994, K. Kalam ees & M. 
Vaasma (TAA 14227, as T. auratum). P61Ya.ID.aa 
c.o.,; Kiidjiirve Forestry, Saesaare , 6.11.1955, 
K. Ka lamees (TAA 70235) ; Orava Forestry, 
b lock 142 , 22.9.1956, K. Kalamees [fAA 70460, 
as T. jlavovirens); Saesaa re, 8 . 1 1. 1990, K. 
Kalamees (TAA 144922); Ta evaskoja, 
7. 10.1 995 , 2.11.1996, K. Ka lamees (TAA 
146710, 147559) . Saa remaa..Co..: Kihelkonna 
7.9.1979 (TAA 1 13378a , 113399, as T. 
flavovi rens) ; Ku re metsa, 4 . )0 1996, N. 
Lundq uis t, (TAA 147 152); Pidula , 11. 10. 1983 , 
K. Kal a mees (TAA 123357, 123358b , as T. 
auratum); same loc ality and time, G. 
S h tshuki n , K. Kalamees, M. Vaasma, A. 
Kovalenko & S. Veldre (TAA 123358a, as T. 
auratum). Tartu rnaa....C.o..: Elva, by the lake 
Vaikne, 17.10. 1959, U. Kalamees (TAA 5 1380, 
as T. jlavovirens); Ihaste, 24 . 10 .1985, K. 
Kalamees (TAA 124542 , 124551, as T. sp.); 
Aardlapalu, 22.10.1993, K. Kalamees (TAA 
146166) . Yalgamaa...C.o.,: Karula Forestry, by 
the lake Kallete, 3.1l.1983, S. Veldre 83247 
(TAA 141208 , as T. auratum); LOlle mae , 
8.9.1986, K. Kalamees (TAA 143279, as T. 
auraturn). YOrumaa Co: Kliima, 23.10.1985, K. 
Kalamees (TAA 124539, as T. auraturn). Fin­
land: E.tel~: Jokioinen, Reh lij a r vi, 
20. 10 .1 974 , E . Ohenoja (OUL U, as T. 
jlavovirens); Somero, Somerniemi, Kaskisto, 
Yrttikorpi, 24.9. 1978, I. Kytovu.or i 9529 (H, as 
T. jlavovirens); Janak kala, Vanaja, Koljala , 
19.9.1979, I . Ky tovuori 79838 (H , as T. 
jlavovirens); Leivonmaki Comm. , Selanpohja, 
10.8. 1996, I. Kyt ovuori 96428 (H , as T. cr. 

auratum). Etela -Sa yo: Taip a lsaari Comm., 
P5nn ialA, Karhunpaa, Ruokaniemi, 16.9.1989, 
I. KytOvuori 89885 (H, as T. cf. auratum). Inarin.:. 
L.ap.p.i: Kevo, Jesnalvarri , 16.8. 1995, K. 
Kalam ees & M. Vaasma (TAA 146598); same 
locality and time, I. Kyt6vu.ori 95483 (H, as T. 
c f. a uratum); same locali ty, 17.8. 1995, E. 
Ohenoja (TAA 142663 , as T. auratum); Kevo, 
TSarsjokskaidi, 17 .8.1995, K. & M. Kalamees 
(TAA 146603, as T. equestre). Koillis m aa; 
Kuusamo, 24.8.1974 , T. Ulvinen (OULU , as T. 
jlavouirens); Oulanka, 9.9.198 1, K. Kalamees , 
E. Ohenoja & T. Ulvinen (TAA 122059 , as T. 
auratum). Culun Pohjanmaa: Oulu, Nokela, 
30.9.1965 , T. Ulvinen (OULU, as T.jla vouirensj; 
Ki iminki. 19.9.1970, M. Ohenoja (OULU, as 
T. jlauovirens); same locality, 18. 9. 1984, E. 
Ohenoja (TAA 123670, as T. auratumj. P..objQi&: 
~: Ahtiiri. Kivijarvi, 9.10. 1967, P. & I. 
KytOvuori 2007 (H, as T. jlauouirens); Virrat, 
15.9. 1979, I. Kyt5vuori 7 9781 (H, a s T. 
jlavouirens). EohjoiS=.Karjala: Lieksa , Ru unaa, 
Kapykoski , 12.9. 1951, E. Lappi (H) ; Iloma ntsi, 
Patrikka, 18.9 . 1987, K. Salo (JOENSUU, as T. 
jlavouirens). Pobjois-Savo: Virtasalmi, Ankele, 
6.9.1983, J. Issakainen & I. Kyt6vuori 83 163 
tH, as T. jlauovirens). Satakunta: Ikaaline n 
Comm., Vatu la, Ulvaanharju, Mu rha-ahde, 
9. 10. 1993, I. Kyt6vuoro 931597 (H, as T. cf. 
auratum). 5.am.p.i..cmd.api: Savukoski Comm., 
Marui, Sarviselkii, 30.8.1988, I. Kyt6vuoro 
88980 (H, as T. cf. aumtum). llusjrnaa ; 
JArvenpaa, 7 .11. 1965 (H, as T.jlavovirens); 
Nurmijarvi , PitU m l1ki, 8.9.1975, P. Asko la 
211 b (H , as T.jlavovirens); NurmijalVi, Roykka, 
23.9.1978, M. Korhonen & R. Tuomikoski 2398 
(H, as T. jlauouirens); Han ko , Tviirminneby, 
28.9. 199 1, M. Korhonen 10557 (H) . Varsinais­
Suomi: Bromarv , F'ramnas, 3. 10. 1977, R. 
Tuomikoski (H, as T. Jl-avouirenS); Kuu sjoki, 
Impala, 29 .9.1979, 30.9.1979, I. Kyt ovuori 
79975 & 79985 (H, as T. jlavovirensj; Halikko, 
Sampaa, 30.9.1979, I. Kyt6vuori 79994 (H, as 
T. jlauouirens); Lohja rural Comm ., Kirkniem i, 
Maarpakka, 6. 10. 1979 , I. Kyt5vuori 791060 (as 
T. jlavovirens), 79 1061 (as T. aurarum) (H); 
Pa rainen, La pla h t i, 7. 10. 1979, M. Korhonen 
3020 (H, as T. auratum); Rymiittyla, Raulahti, 
Raula , 24. 10.198 1, R. Tuomi kos ki (H, as T. 
Jl-auouirens coli.). Latvia : Ju rmala, Kauguri, 
16.10.1993, K. Kalamees, E. Vimba & I. Avota 
(TAA 1461351; VaLka Comm., Saule, 8 .10.1 997, 
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K. Kalamees (TAA 147889). Lithuania: Va rfnos 
raj..: Merge=eris apy!., 28.9. 1962, V. Urbonas 
(BILAS 5083). NORWAY: Icoms: S torfjord 
Comm., Skibotn, 17.8.1992, I . Kytovuori 92436 
(H, as T. cr. auratum). Finnmark: Rastiggaissen 
tundra, 18.8.1995, M. Vaasma (TAA 142662, 
as T. equeslre). Russia : Lenin gr:a.<LDis t r.: 
Motornaja, 13.9.1986, K. Kalamees (TAA 
143337, as T. auratum; TAA 143338, as T. sp.); 
same locality, 14.9.1986, K. Kalamees (TAA 
143348, as T. auratum); LodejDppol'Skij Diatr.: 
Nizhne-Svirskij State Natu re Reserve, Kuta 
Lahty, 11.9.1988, M. V. Stoljarskaja (LE 24723, 
as. T. ~uralum). M.u..oruut!ikJ)istr:.: Hibiny, 
PrukunJavr, 12.8.1936, M.H. Katsurin (LE, as 
T. equestre); Hibiny, 26. 12.1974, L.Mihailovskij 
(LE 5976, as T. jlallOlJirens); lii biny, Tul'jok, 
26.12.1974, L. Mihailovskij (LE 5982, as T. 
jluvolJirenSj. Sweden: HjUsingiand: Ovan!ker 
Comm., Voxna Parish, at the crossing of t he 
roads of Edsbyn and Los, 10.9.1995, P. & I. 
Kyt6vuori 951020 (H, as T. d. auratwn); LjusdaJ 
Comm., Farila Parish, K!rb6le, 10.9. 1995, P. 
& I. KytOvuori 95 1063 (H, as T. cf. auratum). 
Medelp.ad: Lombacken-Harran, 11.9.1995, K. 
KaJamees (TAA 146629, 146630); same local­
ity and time, I. KytOvuori (TAA 146633); same 
locality and time, P . & r. Kytovuo ri 951 11 2 
(H . as T. c f. uuratum); BorgsjO, St. Olof KAlla, 
13.9.1995, N. Lundquis t (TAA 146800, as T. 
auratum)j Bjorkvig, SE ofSundsvall, 14,9.1995, 
M. Christensen (TAA 146789, as T. auraturn). 
Na r ke' LerbAck Comm ., LerbAc k Pa r ish 
Vissbodamon, 26.9.1988, I. Kytovuori 882033 
(H, as T. cf. auratum). Sm3.1and: FemsjO, 
18.07. 1948, G. Hagel & S. Lund quist (S; as T. 
auraturnj lectoty pe). VaUmanlaod: 
Vasterf'Arnebo Comm., VAsterfarnebo Parish, 
Sala-Avesta, Nykrogen, 15,9.1988, I. KytOvuori 
881692 (H. as T. cf. auratum). 
Notes. TrichDloma equestreis characterized by 
bright sulphureous yellow basidiomes, and big, 
relatively slender spores (Figs. I & 4); it grow s 
at dry sandy and rocky s ites in pine and pine 
dominated mixed forests , more rare in 
tundras. The s pecies is associated with T, 
ulvinenii KaJamees. The latter s pecies d iffers 
fro m T. equestre in very pale lemon-yellow 
basidiomes , shorter, more broad cells of hy­
phae of hymenophoral trama and in smalle r 
relatively broad spores (Figs. 1 & 3) . ' 

CONCLUSIONS 

The results of the sPore measurement anaJy~ 
s is o f the inves tigated s pecimens are pre­
sented in the fo rm of a graph (Fig. lJ. The 
verticaJ line indicate s mean spore length and 
the horizontal line denotes mean spore width. 
The graph reveals th ree d ifferent spore clus­
ters (l-3) based on mean values. Fungi a re 
described from two extremely different sites: 
dry sandy and rocky pine forests and tundras 
(spore clusters I and 2), and humus-rich fresh 
to paludified or alvar deciduous and mixed 
more rarely coniferous (spruce dominatedj 
forests (spore clu s ter 3 ). 

According to spore cluster I, the speci­
mens of T. eques!re, growing in sandy and rocky 
pine forests and in tundras and having a bright 
sulphur-yellow stout (T. auratum-typej or slen­
der (T. equestressp. pinastreti-typeJ basidiomes, 
are not de rined. Examination of the mean 
spore measuremen ts of these two specimen 
types with different basidiome stoutness 
shows that they cannot be discriminated be­
cau se the mean va lues of thei.r spore m'eas­
urements are completely mixed up , 
Macromorphoiogically, the same stout and 
s lende r specimens a re hard to distinguish in 
the nature: they often grow randomJy at one 
and the same site. Therefore, since T. auratum 
cannot be distinguished as a separate taxon, 
the species determined on the basis of mean 
spore values in spore cluster 1 can be named 
T. equestre(L.: Fr.) P. Kumm , s.str. T. equestre 
is , an ~bligatory mycorrhizal fungus growing 
With Pinus sylvestris (cf, Kalamees, 1980). 

According to spore cluster 2, speCimens 
with very paJe Cit ri n-yellow s lender o r me­
dium fleshy basidiomes a ll over, growing also 
in sandy pine forests, are indistinguishable. 
The spores of this taxon are smaller and rela­
tively wider than those of T. equestre s .str., 
and they form a distinct small cluster in the 
graph. The taxon is mac romorphologically very 
easily recognized al ready in the forest and 
can be considered a se p ara te s p ecies, T. 
ulvinenii. Like T. equestre s.str. , T. ulvinenii is 
an obligatory mycorrh izaJ species growing with 
Pinus sylvesttis. 

According to spore cluster 3, the number 
of s pecimens growing on humus-rich fresh to 
paJudified soi ls in deciduous, mixed or Picea­
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dominated coniferous forests and having 
bright ch rome-yellow fleshy basidiomes is lim­
ited. The mean spore measurements of this 
taxon are cons iderably smaJler compared with 
those of two previous taxons , T. equ.estre a nd 
T. citrinum. It is clearly evident that it is a 
new species, T. frondosae. Obviously, T. 
Jron.dosae is associated with many deciduous 
trees (birches, poplars , alders, oaks) and with 
Picea abies, its mycorrhiza formation with 
these t rees is also evident. 

The analysis of the studied materials al­
lows to conclude that the T. equestre group 
com prises three different species; T. equ.estre 
s.str., T. ulvinenii and T. jrondosae. 
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AbstraCI: T he paper presents Ihe new Joealllies of new and I>Otcwonhy lichens and lichenKX>k>us fungi to EslOniaYttizrl.l.t 
lpilhsllillil and Tm",IIII dmlllPMare reported for the (itsl time for die counrry. 

Kokkuv3te: M. Kukwa. Uued ja tiihdepanuviUirscd samblikud ja lihhenikoolsed seened Eesti 
lihhcnoflooras. 

TOfu; eSllalakse monedc Ecstilc uutc ja liihc1cpanuviiiirselc samblikc ning li hhcnikool~elc seenre leiukohtadc andmcd. 
TCllvitalaksc l+:dt.t1b fpilhallilll1 ja "frtNHlkJ dotlDllitn r"A.""I'i1i esma~le;ust. 

INTRODUCTION 

During the field t rips of the XIV Symposium 
of Baltic Mycologists and Lichenologists (Sep­
tember 3-S, 1999, Jarvselja , SE Estonia) the 
author had an opportunity to collect lichen s 
and lichenicolous fungi in Es tonian biota. Mos t 
of the species were presented by Halonen e t 
al. (2000), but a pan of s pecimens remained 
un id e nt ifi ed. Th ey we re recently 
d e term inated. Two lic h en icolo u s fungi, 
Pezizella epitnallina (W. Phillips & Plowr.) Sacco 
snd Tremella cladoniae Diederich 8. M. S. 
Christ. , appeared to be new to Eston ia while 
four lichens belonged to the grou p of rare spe­
cies (Rand lane & Saag, 1999). 

Taxa. were d e te rmin ed using tra ditional 
methods. For identification of two species thin 
layer chromatography (TLC) was performed in 
solven t system C (following White & James, 
19S5). The abbreviations of authors names fol ­
low Brummitt and Powell (1992). All herbarium 
specimens are kept in Lichen Herbarium of 
University of Gdansk (UGDA-L) . Lichenicolous 
fu ngi are marked with #; taxa new to Estonia 
are typed in bold. 

LIST OF S PECIES 

BlflTORfI t;ffLORESCENS (Hed1. ) RAsAnen - This 
taxon was regarded as rather rare in Es­
tonia (Ra ndlane & Saag, 1999); according 
to the latest data (Jiiriado et ai., 2000) it 

belongs to the class of frequent species. 
Locali ty: Tartumaa County, the vicinity of 
J arvselja Virgin Forest Nature Reserve, 
fo rest sect ion No 2 4 2 fSS "16'SO"N, 
27"19'IS"E), on bark of Tilia in old -growth 
fores ts,4 Sept 1999. 

OCHROl.£CHlfl M1CROSTlCTOIDES RAsanen - This spe­
cies was also regarded as rather rare in 
Estonia (Rand lane & Saag, 1999) but now 
is known a s a frequent lichen (Juriado et 
aI., 2000). Subs tances detected by TLC: 
variolaric and lichesterinic acids. Local­
ity: Tartumaa County. J arvselja to Rokka 
(SsoI5'N , 27°1S'E) , forest section No 260, 
on bark of Pinus,S Sept 1999. 

PflCHYPHlflLE FAOICOLA L6nnr. - This taxon is con ­
s idered to be rather rare lichen in Esto­
n ia (Rand la ne & Saag, 1999) . Locali ty: 
Ta rt umaa Coun ty, Jii rvse lja village 
(SS" 16'02"N, 27° 1S'06"£). on Salix at the 
edge of the forest , 4 Sept 1999. 

It P ZZIZS I.LA SPI'fHAI.Lllffl (W. Phillips & Plowr.) 
Sacco - Locality: Polvamaa Cou nty , ca 3 
km SE of Kiidjarve (5S"OS'N, 27 "02 'E) , 
Taevaskoja Landscape Reserve, Ahja River 
valley, on thallu s of Peltigera canina (L.) 
Willd. , growing on siliceous boulders, 6 
Sept 1999. 

ROPALosPORA VIRIDIS (T0nsberg) T"nsberg - The 
species is known as very rare in Estonia 
and has been reported on ly from NW and 
NE pa rts of the country (Randlane & Saag 
1999; J uriado et sl., 2000) . The present 
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report, the third locality in Estonia, is from 
SE part of Estonia and changes the fre­
quency class of the taxon from very rare 
to rare. Substances detected by TLC: 
periatolic aci d with satellites. Locality: 
Tartumaa Coun ty, Jarvse ija village 
(58-16'02"N, 27°18'06"E), on Salix at the 
edge of the fores t , 4 Sept 1999. 

# TREMELLA CLAOOI'f1AE Diederich &. M. S. Christ. 
- It is the third lichenicolous species of 
the genus Tremella Pers. in Estonia 
(Halonen et aI., 2000) . Locality: Tartumaa 
County, in the vicinity of J Atvselja Virgin 
Forest Nature Resetve, forest square No . 
242 (SB016'SO"N, 27·19'18"E). on 
squamules of epiphytic Cladonia sp., 4 Sept 
1999. 
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Abstract: Bai'\Ctl on rar~imony and distance analy5es of fungal [DNA ITS sequences it ""as p05sibh: to identify three 
cctomycorrhiza as being for med th rough as~()da[ion with fun gi of the genus TM/tIlltllQ. 'Ibe fung31 panner of thc: 
l'<;tomycorrhi~a "QN~m'rI;iZIl.fiIJ/l/()()'!IidiiJ/iJ '; described earlier, has been identified as TOHJtn/~lk!pltillii and twO other similn 
e<:mmycorrhi7.a '.15 'T: pi/om and T slIbttstarta. respectivc1r The molecular identification is also 5upporterl by analOmical 
characters: frui tb()Jic~ of all the>e TDlflmlt//" species have: species.spc:cifie c},stidia in their hymenium, Cystidia with near 
identical morpholop;y could be observed on the mantle of the corrc:sponding eClomycorrhiza. lbc possible 3pplicacion of 
cystidia for idcntificatiun of ectomycorrhiza is discussed. ' Ibc kn<'''''n distribution and frequency of'/:!f1IZillii, T. pi/OiP, and 
7: !IIb/u/i/eta, based nn fru i tbodie~, an: discussed regarding forest Iype~ and host trees. 

Kokkuvote: U. Koljalg, E. lakucs, K. BOka ja R, Agcrcr. Molckulaarsete ja anatoomilisu: runnuste pOhjal 
moodusruvad kolm tsustiididega ekwmlikoriisa morforii lipi seemc pcrckonda TOlJ/tIt/ella kuuluvate 
liikidega. 

Kolmcst erinev~s l ektomiikorilsas t erald~ tud sccnsiimbiondi rONA ITS loikude nukJeollidse te jiirjescustc ful{)gcncccili~c 

anaiiiii,i pOhjal mUffin nt."t:d secmc pcrekonda Tomc:otcUa kuuluvaiks. Ncnde kolm.:: St::ensilmbiondi ku ulumisl eri seeneliikiJesse, 
5.0. taksorUd T g,u1.inii, '1: subtestllCt.'a ja T. pi!usa, toc:ta\'ad ka anatoomiliscd tUIUluscd. K6igi kl)lme liig; vi ljakchade hiimemium.is 
esint."':Id liigispctsiifilised tsustikl.id. S3rna.~c morfoloo:~.j"h'1l tsusciidid tekivad ka nende liikidc poolt moodus(tlcud eku) milkorisa 
mantlil. Artiklis antaksc Whiutevaadc ncnde kolme liib.j lcdkusr j~ ~~b.....-duscSt seosmnlOa melsaluiipidc ja pc reme~s taimedega . 

INTRODUCTION 

The genu s Tome nteI/a belon gs to the order 
The le ph o ra les Cor n e r ex Ob erw. 
(Hymenomyce tes, Bas idiomycota) which, in 
ad di tion to Thelep hora, includes the well­
known ecto mycorrhiza] gene ra Hydnellu.m, 
Sarcodon as we 11 as Thelephora. Species in 
these gen e r a h av e , as a rul e, p ileate 
fru it bodies while those within Tomentella a re 
a lways completely resupinate . Their ca. 1 mm 
thick frui t bodies usually a ppear beneath dead 
plant material/litter or on falle n twigs, leaves, 
trunks and on all other kinds of debris, Some­
times ascribed frui tbodies a lso develop on roots 
present in the upper layers of the soil or even 
on stones. 

Tomentella includes over 50 s pecies and 
many of them have a world·wide distribu ted. 
The highest d iversity of Tomentella s pp . is 
found in tem pe rate co ni fero u s a nd broad­
leaved forests (K6Ijalg, 1996). Thelephorales 
include three o t h er gene ra with re supinate 

fruitbodies represented by some 20 spp., i. e . 
Amaurodon, Pseudo tomentella, a nd 
Tomentellopsis species (Koljalg, 1996). In t he 
last few yea rs it has become clear that many 
res upin ate s pecies of Thelephora les a re po· 
tential ec tomycorrhiza fo rmers. 

So m e anatomica l characterist ic s o f 
ectomycorr hiza strongly support involveme nt 
of Tomentella s pecies (Danielson e t aI. , 1984; 
Dan ie lso n & Pruden, 1989; Da n ie lson & 
Visser , 1989). The following c ha racteris t ics, 
realized in different com binations, a re indica · 
tive ofa Tomentellaectomycorrhiza: colour light 
or dark brown, presence of cystidia, blue gran· 
ules , and amyloid patches on hyphae (Agerer, 
u npu b l.). K61ja lg (1 992) syn t hesized 
ectomycorrhiza of Tomentella crinalis (Fr .) M.J . 
Larsen on Pinus sylvestris L. via spore inocu la­
tion under sterile conditions. Later, connec­
tio ns between mycorr hi za l root t ip s a nd 
fruitbodies of Pseudotomentella tristis (Age rer, 
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1994) , Tomentella albomarginata (Bou rdot & 
Ga lzin) M.J . Larsen t"'T. sublilacina (El li s & 
Holw.) Wakef.) (Agerer, 1996) a nd T.ferruginea 
(Pers.: Fr. ) Pat. (Ra idl & Muller, 1996) were 
used to ident ify and describe ectomycorr hiza. 

Recently, a number of papers have been 
pub lished wh e re molecu lar methods have 
been used to show that many ectomycorrhizal 
as well as orchid root symbionts belong or 
may be long to t he genus Tomen/ella, 
TomenteUopsis and Pseudotomentella (Chambers 
et aI. , 1998; Ga rdes & Bruns, 1996; Kaljalg e t 
ai., 2000; Koljalg & Dunstan, 200 1; Koljalg e t 
aI., 2002; Tammi et aI., 2001 ; Taylor & Bruns, 
1997). In the last few years m olecular me th~ 

ods , mainly based on rO NA-ITS sequencing, 
have been widely applied to directly identify 
the fungal sym biont from ectomyco rrhizal 
roots. The main d rawbacks for proper identi­
fication of ectomycorrhiza through DNA-se­
quence analysis is, however, the limi ted mo­
lecular databases for fungal s pecies. The re ­
fore the ectomycorr hizal samples can only be 
compared with fruit body data from a I.imited 
number of s pecies . But there is a database, 
targeting conse r va t ive Hymenomycetes at 
higher taxonomic levels (Bruns et aI. , 1998) . 
The identification of fungal DNA a t genus or 
species level need s larger reference libraries 
of more variable DNA regions of known taxa. 
The com pilation of a reference library of the 
fungal order Thelephorales (Hyme nomycetes) 
is now being developed (Kaljalg e t aI., 2000) 
and at present it includes sequences of the 
nuclear ribo somal DNA ITS region of more 
than 60 taxa. 

Brown ectomycorrhiza have a lready been 
shown to be fonned by Tomentella species, for 
instance ~Piceirhiza nigra~ {Agerer et aI., 1995) 
and -QuerdrhizaJibulocystidiatd' (Jakucs et at , 
1997). This paper provides unequivocal iden ­
tification of the latter ectomycorrhiza a nd con­
fi rms tha t the fruitbodies of T. galzinii, T. pilosa 
and T. subtestacea display unique cystidia in 
the hymen ium that are s im ilar to the cystidia 
present on the ectomycorrhizaI fu ngal man­
tle. The taxonomic value of using cystidia for 
id entificatio n of the ectomycorrhiza is dis­
c ussed with special emphasis on the distri­
but ion of these ectomycorrh izal species on a 
world-wide scale. Detailed morphological de­
scriptions of ectomycorrhiza fo rmed by T. pilosa 
and T. subtestacea were p ubli shed earlier 
(Jakucs & Agerer, 1999, 2001). 

MATERIAL AND METHODS 

Ec:tomyc:o rrhiza studies 

Ectomycorrhi za were collected in mixed de ­
ciduous fo rests ofthe Hu ngarian Plain , at 300­
400 m a bove see level, from the o rgan ic layer 
of sandy loess soils, under Populus alba L. and 
Quercus cerris L. Isolation of mycorrhiza from 
soil samples and characteri sat ion fo llows 
Agerer (1 99 1) . 

For light microscopy (LM), mantle prepa­
ration s were mounted in lac tic acid. Draw­
ings were made with a drawing tube attached 
to a Leitz microscope , using a 100x Nomarski 
(O le) o bjective . For scanning e lect ron 
mic roscopy (SEM), ectomycorrhizal root tips 
were fixed in F'EA. Subsequen tly the samples 
were postfixed for 3 h with 1% OsO. d issolved 
in 0.1 M K-Na phosphate buffer (pH 7.2). After 
rinsing with the same buffer, dehydration of 
the roots was performed by an u pgrading etha­
nol series. Absolute ethanol was changed to 
amyl acetate. The latter was removed from 
t he roots by c ritical po in t drying. Before in­
vestigation, a gold layer was sputtered onto 
t he surface of the dry samples to protect t hem 
and improve im age quality. Examinations and 
SEM-m icrogra phs were taken us ing a Hitachi 
2360 N scanning electron microscope at 20 
and 25 kV accelerating voltage. 

Ectomycorrhizal samples are deposited in 
the Hungarian Natural History Museum, Bu­
dapest (for he rbarium numbers see Table 1) . 

Microscopy of fungal fruitbodies 

For ligh t microscopic studies, sam ples were 
mounted in 3% potassium hyd roxide (KOH). 
For a ll m easurements digital pict ures of th e 
samples were captured usi ng Sony CCO Video 
Camera attached to a Nikon Labophot 2 mi­
c roscope and analysed by Global Lab Image 
(Da ta Tra n s lation Inc.) software . Drawings 
were made using a Nikon d rawing tube at­
tached to a Nikon Labophot 2 microscope at 
magnifications 1250x and 750x . The taxonomy 
of Tomentella and Thelephora species follow 
Koljalg (1996) and Corner 0968), res pectively. 

Molecula r methods 

Small fragments of the hymenium of fo ur dried 
herbarium specimens have been u s ed for DNA 
extraction . Hymenium fragments were sam­
p led u nde r a stereo m icrosco pe a nd trans ­



Table 1. 

Fungal DNA Herbarium Locallty Host Frultbody supporting substrate EMBLno 

source DO 
. 

ectomycorrhiza BP92 154 Hungary Qu.ercus cerris L. nonapplicable AJ421251 

ectomycorrhiza BP92 148 Hungary Populu.s alba L. nonapplicable AJ421252 

ectomycorrhiza BP92153 Hungary Populus alba L. nonapplicable AJ421250 

T. subtestacea RH9 567{in France unknown Under decayed wood of Salix, 29. AJ421253 

fruitbody TAA) Oct. 1995, coil. R. Hentic 

T. su.btestacea TAA I49885 Ru ssia, Novosibirsk unknown Under decayed log of Picea, au tumn AJ421256 

frui tbody region 1990,coll. E. A.Zhukoff 

T. galzinii RS27093 Finland unknown on Hemcleum s tems and twigs of AJ421255 

fruitbody {in H) deciduous trees, Helsinki ruderate 

grass-herb fores t, 19.Aug. 1993. 

call. R. Saarenoksa 

T. atroarenicolor TAA I49946 Russia, Caucasus u nknown Under fallen decayed log ofAcea AJ421 254 

fruitbody orienta1is in mixed forest, 8. Sept. 

1991, coll. U. Koljalg 

~ 
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ferred into 1.5 ml tubes containing 2% CTAB­
buffer . A few fragments from each specimen 
were used to check for contamination of 
fruit bod ies by fo re ign fun gi. Three 
ectomycorrhizal roo t t ips were also collec ted 
into 1.5 ml tubes with CTAB- buffer. DNA of 
both , ectomycorrhiza and fruitbody sam ples , 
were extracted with a modified CTAB method 
(Savolainen et a!., 1995). After is o lation the 
DNA was purified with the GeneClean kit (Bio 
101 Inc.) . PCR amp lification was performed 
for the internal transcribed spacers (ITSl and 
ITS2) and 5.8S regions of nuclear ribosomal 
DNA, using primers [TSIF and ITS4B {Gardes 
& Bruns, 19931. PCR conditions followed 
Gardes and Bruns (1993J. Presence of ITS frag­
ments was c hec k ed o n a 0.6% SeaGem 
agarose gel and amplified products were pu ­
r ified with a QIAqu ick kit (Qiagen Inc.) ac­
cording to th e manufacturer's instructions. 
Direct DNA sequencing was pe rfonned on an 
ALFexpress (Pharmacia Biotech) a u tomated 
sequence r. Thermo Sequenase fluo rescent 
la b elled p rimer cycle sequencing k it 
(Amersham Int.) und the primers ITSl , ITS2 , 
ITS3, ITS4 for ITS regio ns of rDNA were used 
for cycle sequencing. Where ITS 1 and ITS4 
primers gave good, entirely overlapping se­
quences , amplification with the other prim­
ers was not carried ou t . 

Analyses 

Seve n ITS sequ e n ces o b ta ined from 
ALFexpress were ed ited and assembled with 
Sequencher tGe neCodes Inc.) for the Macin­
tosh. These seven seque nces a lign ed unam ­
biguously with 32 sequ ences obtained from 
fruitbodies of Tomentella and Thelephora spe­
cies. All 32 sequences were earlier publish ed 
with GenBank accession numbers given in 
Koljalg et eJ. (2000). Therefore , data presented 
in Table 1 refer only to sequences obtained in 
th is study. Sequ e nces were aligned by 
Clusta lW and c hecked and improved manu­
ally. After alignment the dataset included 661 
characters. 

All phylogeny analyses were perfonned by 
using the ve rs ion 4.0b8 (Altivec) o f PA UP", 
written by David L. Swofford . Parsimony and 
distance analyses were conducted as fo llows: 
parsimony analysis -he uristic search, add i­
tion sequence random , 1000 replications, tree 

bisection- reconnection (TER) swapp in g, 
MULPARS ON, gaps were treated as missing, 
all characters were unordered and had equal 
weight; distance analyses -neighbour joining 
with J u kes-Cantor and Hasegawa-Kishino ­
Yano IHKY85) substitution model. 

S u pport fo r b ra nches was calculated by 
bootstra p and by Bremer support analyses. 
Bootstrap values > 60 from 1000 replications 
are indicated above t he branch in Fig. l. De­
cay indices (Bremer s upport) are shown be­
low the bra nc h and preceded by "d" (Fig. I .). 
Bootstrap analyses were perfonned u s ing the 
PAUp· and decay indices were calcu la ted by 
the program AutoDecay 4.0.2 (Eriksson, 1998). 
The difference between samples was dete r­
mined u s ing the PAUP command ~Pairwise 
Base Difference" under uncorrected di s tances. 

RESULTS 

Molecula r identification of 
ectomycorrhiza 

All root symbion ts were iden tified as sepa­
rate taxa; both parsimony and t he dis tance 
analyses s howed n o discrepancy a nd con ­
firmed the identity of all ectomycorrhiza (Fig 
1.1· 

The ectomycorrhiza BP 92 154 differed by 
0.5% (3 transitions per 580 sites), 2.5% (1 2 
transitions and 2 transversions per 558 s ite s) 
and 3.9% {l9 transitions and 4 transversions 
pe r 580 sites .} from Finnish, Russian Far East 
and Eston ian specimens of Tomentella galzinii 
respectively. Such intraspecific variation of ITS 
regions is rather common in resupinate 
thelephoroid fungi (Koljalg et ai., 2000; Kolja lg 
et aI., 2002). The identification of BP 92154 
as T. ga[ziniiis further supported by anatomy. 

The ec tomycorrhiza SP 92 153 was identi­
fied as T. subtestacea in all a nalyses. The dif­
fe rences between the ectomycorrhiza a nd two 
fruitbody specimens of t his species were 
rather s mall. The Siberian spec imen differed 
0.6% (3 transitions per 550 s ite s ) and the 
French the specimen 0.2% (I transition per 
547 sites) from the investigated root symbi­
ont. The identification ofBP 92153 is also well 
supported by bootstrap and decay indices and 
becau se the sister species of T. subtestacea, 
viz. T. uiridula and T. galzinii, are quite distant 
from BP 921531more than 5.7%). 
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Tomentella subJilacina (Estonia, AF272933) 

r-~I00'£i---1~ Tomenlella sublilacina (Sweden, AF272929) 
d6 

94 Tomentella subrl,acina (Norway AF272935) 
Jl- Thetephora lerrestris (Norway, AF2 72921 )100 


dB TheleptlOra terrestris (Estonia, AF272923) 
'd1 
Tomentella terrestrls (Es tonia, AF272911) 

~ d4 Tomentella terrestrls (USA , AF272901) 'di 
Thelephora palmata (Russian Far East, AF2729 19) 

d1 Thelaphora anlocep nala (Estonia, AF272927) 

Tomentella ellisl l (5weden, AF272913) 

Tomentella C09rulea {Caucasus , AF272934) 

~E Tomentetla subtest acea (Siberia, AJ421256) 

100 EClomycorrhiza (Hu ngary, AJ42 1250) T. subtestacea ~ d3 d13 Tomenle1 la sublestace a (France, AJ421253) 

ary, AJ421251)87 ~ '''omy,o"hl" ,H", 

~ 90 d5 Tomentella galzlnil {Finland , AJ421255) 
 T, galzinii 

d1 d4 Tomentella galzinii {Rus sian Far East, AF272928) 


~~ Tomentella galzinii (Es tonia, AF2729.32"L)_-' 


Tomentella viridula (Sweden, AF2729t4j 


Tomentetla lateritia (Estonia, AFZ72926) 


Tomenle1la alramentaria {Russi an Far East, AF2729(4) 
65 
65 dO Tomentella badia {eaucasus,AF272937) 
d1 

Tomentetla badia (Eslooia, AF272917) 

Tomenlella punicea (Eslonl B, AF272943) 
~ d2 Tomenlella bolryoides (Russian Far East, AF272912) 

Eclomye orrhlza (Hungary, AJ421252) 
T. pilosa

Tomemella pllosa (Estonia, AF27292S) 
62 d5 Tomenlella atroareni color (calJC<lSUS, AJ421254) 

d1 d2~ Tomentella umbrinos pora (Estonia., AF272920) 

" 
Tomente tla /erruginea (Estonia, AF27 2909) 

Tomentella sluposa (Norway, AF 272944) 

Tomentella stuposa (Est ooia, AF272902) 

Tomentella bryophlta ( Estonia, AF272940) ." .,90 
97 Tomentella bryophila (Estonia, AF272908) 

d6 


Tomenlella lapida (Estonia, AF272941) 
I- Tomentella subclavigera ( Norway, AF272939) 

Tomentella lilacinogrisea (Est onla, AF272910) 

Tomentell a clnerascens (Estonia, AF27291S) 

Thelephora pseI.Idolerrestris (Thailand. AF272907) 

-- 0,01 changes 

Fig. 1. Neighbour-j oining tree demonstrating placement of the three ectornycorrhiza samples , 
Substitution model: HKY85 (Hasegawa-Kishino-Yano), Bootstrap values are shown above and 
decay indkes below the branches, The origin and GenBank/EMBL codes of samples are indi­
cated in the brackets, 
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Ectomycorrhiza BP 92148 was identified 
as being formed by T. pilosa which is only 1.3% 
(6 transitions and 1 transversions per 549 
sites.) different from the fruitbody ITS-se­
quences. This identification is well supported 
by bootstrap and deca y in d ices. T. 
atroarenicolor, the s ister species of T. pilosa, 
was also included into analyses and it is 6.2% 
(24 transitions and 10 transversions per 547 
s ites) diffe rent from SP 92148. The mantle of 
SP 92148 has capitate cystidia very similar to 
those found in the hymenium of T. pilosa. T. 
atroarenicolor has another type of noncapitate 
cystidia. 

Anatomy of ectomycorrhiza 

Comprehensive anatomical and morphological 
analyses , drawings and photodocumentation 

of the three TomenleUa ectomycorrhiza have 
been published (Jakucs et aI., 1997; Jakucs 
et aI., 1998; J akucs & Agerer, 1999; Jakucs 
& Agerer, 2001). Here, only the main mor­
phological and anatomical characteristics are 
shown and briefly deiineated and it is focu sed 
only on those data which differ between the 
three Tomentella spp. or those which are simi­
lar in ectomycorrhiza and fruitbodies . 

All ectomycorrhiza form dense, 
monopodial-pyramidal ramifYing systems. The 
mantle is yellow-ochre with a somewhat olive 
colour when you ng and dark brown in older 
tissu es. Rhizomorphs are yellow to dark brown. 
Cystidia can be easily observed under the dis ­
secting m icroscope. The ma in anatomical 
characteristics of the tb ree ectomycorrhiza 
a re summarized in Table 2. 

Table 2. Differences in the main morphological c haracteristics of the three ectomycorrhizae . 
Abbreviations: C-colourless, Y '''yellow , S t.-blue, B=brown, (* according to Agerer, 1991) 

CHARACTERISTICS T. gaIzinii T. pilosa T. subtestacea 

MANTLE 

Type· L p p 

Angular net on surface + + 

RHIZOMORPH 

Type* A C c 
Colour H (orY) Y to S Y to S 

Thicker central hyphae + + 

Tortuous peripherial hyphae + + 

Nodia, conical side branches + + 

Cystidia on rhizomorphs + + 

CYSTlDlA 

Colour Y(or H) H (orY) B 

Lenght 48- 50 55-60 25- 30 

Prox. d iam. 5.6-6.0 5.0- 6.0 4.0-5.0 

Dist. Diem. 3.0- 3.3 2.0-3.0 2.0-3.0 

Cell wall thickness at basis 1.0-2.0 0.5(1.01 0.5 

Apical cytoplasmic granula - (or S L) +B 

http:0.5(1.01
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The structure of the mantle is pseudo­
parenchymatous in all species. The outer layer 
is fonned by membranaceously yellow, angu­
lar cells, with a well -defined hyphal net of 
angular-triangular cells on the mantle sur­
face in T. pi/osa and T. subtestacea (Type P, 
Agerer, 1991), but without the surface net in 
T. galzinii (Type L, Agerer, 1991) (Figs 2-4; 8­
13). Inner mantle layers are transient from 
angular or epidermoid to plectenchymatous. 

Rhizomorphs are undifferentiated (Type A, 
Agerer, 1991 ), composed of loosely woven hy­
phae in T. gaZzinii, but differentiated in T. 
subtestacea and T. pilosa (Type C, Agerer, 1991) 
with thicker central hyphae and covered by 
highly specialized, dark yellow to brown, tor-

Figs 2-4. Mantle surface of the mycorrhizae 
with cystidia. Fig. 2. Tomentella galzinii (BP 
92154) . Fig. 3. T. subtestacea (BP 92153). Fig. 
4. T. pilosa (BP 92148). Bar = 20 11m {Fig. 2 
taken from Jakucs et al. 1997, fig. 3 from 
Jakucs and Agerer 2001", fig. 4 from Jakucs 
and Agerer 1999; with permission) . 

tuous, repeatedly ramified, densely entwined 
and glued, thin peripherial hyphae forming a 
characteristic pattern on the rhizomorph (Figs 
5- 71· 

The main characteristics of th e 
ectomycorrhiza are the unique, so called 
"fibulocystidium-type", elongated and clamped 
cystidia, which abundantly cover the mantle 
surface of all three species, and they occur 
on the rhizomorphs of T. subtestacea and T. 
pilasa but not on tha t of T. galzinii. Although 
similar in their general shape, they are char­
acteristically differ in size, cell wall thick­
ness, number of septa and colour within the 
different species (see Table 2). 

,,;r ·. 

.. -:'.. - .~ 
5 , .'.. ~,~..~~~~~~.~"~-j.~•.:;\f~~~~ 
, 

Figs 5-7. Rhizomorphs ofthe ectomycorrhizae. 
Fig. 5 . Tomentella galzinii (BP 92154). Fig. 6. T. 
pilosa {BP 92148}. Fig. 7. T. subtestacea (BP 
92153). Bar = 20 11m (Fig. 5 taken from Jakucs 
et al. 1997, fig. 6 from Jakucs and Agerer 1999, 
fig. 7 from Jakucs and Agerer 2001; with per­
mission). 
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The cystidia of T. galzinii a re ye I low, thick­
walled a t the ba se and t hin-walled a t the 
apical region. The cys tid ium is divided by a 
si n gle clamp. Cytop las m ic contents o f t h e 
cystidia are ra rely detected , but in a few cases 
green is h blue cytoplas mic granula could be 
observed in s ome cystidia. 

The cys tid ia of T. pilosa a re si m ilar in 
shape bu t more capitate a nd somewha t la rger 
tha n those o f T. galzinii. Th e ce ll wall is char­
acteri s tically thin, excep t in s ome transient 
forms of emana ting hyphae to cystidia. In ad ­
ditio n to clamp s , cystidia are oft e n d ivided by 
simple septa . No cytoplasmic conten t was ob­
served. Cystidia o f T. pilosa originate from a 
hyphaJ surface ne t on the mantle, and also 
rrom emanating r h izomor ph s . 

The cystidia of T. sl.lbtestacea a re greatly 
differ from co u n terparts in the two former spe­
cies, being much smaller and typically brown 
with a brown to dark bluish brown granular 
or amor phous cytoplas mic content , often fill ­
ing the a pex of the cystid ium. Al though s hort, 
the cystidia are ofte n d ivided by mo re than 
one septum . They emerge in a dense ma nner 
on the su rface net of the m a ntle a nd also oc­
cur on th e rhizomorphs . 

Differences between cystid ia a nd mantle 
s urface o f t he three ectomyco rrh iz a s are 
s hown a ls o by scanning micrographs (Figs 8­
131· 

The common structural similarity between 
the cys t idi a o f he ec tomy co rrh iza an d of 
fruitbodies are c learly visible in Figs 14- 23, 
and provide s upport in g evidence for identifi­
cation based on the des cribed ITS sequence 
phylogeny analyses . 

DISCUSSION 

Non-coding rONA ITS seq u ences a re usually 
quite variable and can hence be used to de­
limitate closely related s pecies . Howeve r, ITS 
regions of species from s is te r genera, or eve n 
within th e same genus, can on the o th er hand 
s h ow en ou gh sequence d ivergence to make 
unam biguou s a lignments impossible. For ex­
ample, ITS regions of the s pecies of the gen­
e ra Tomentellop sis, Psel.ldotomentella a nd 
Amaurodon, closely related to Tomentella, a re 
not a ligna ble with each other a nd neither with 
To me nl e lla but ce rt a in o t h e r s pe cies of 
Thelephora are easily alignable with Tomentella 

s pecie s (Koljalg e t ai. , 2000) . Therefo re the 
ITS sequences o f the three ec tomycorrhiza 
types were checked against data se ts of ITS 
sequen ces o f a II genera of Thelephorales. All 
three ectomycorrhiza sequences were aligned 
with Tomentellaand Theiephora species but not 
with othe r genera of t h is order. Different 
phylogene tic a na lyses of th e aligned taxa gave 
identical results fo r a ll th ree ectomycorrhiza. 
Therefore they most likely belong to Tomentella 
gaIzinii, T. pilosa and T. subteslacea, r espec­
t ive ly . It is clea r th a t the fu ll ext ent o f 
intraspecific variabili ty cou ld not be charac­
terized due to the limited n umber o f available 
sequences a lthough we we re a ble t o s how 
some varia tions with in the species. 

Ba sed on ana tom ica l characte ri s t ics o f 
fruit bodies, Tomentella galzinii, T. viridl.lla a nd 
T. subtes tacea a re s is t er spec ies and were 
simila ry grou ped togethe r in all phylogenetic 
analyses (Fig. 1.). All produ ce m ucedinoid and 
adheren t fr u itbod ies wit h n o rhizomorphs 
(Larsen , 1974; Koljalg , 1996) . The s a m e ap­
pl i e s to T. pi/osa, T. a lroa reni color, T. 
umbrinospora, T. p unicea, T. botryoides a nd T. 
Jerruginea which grouped together in a ll analy­
ses. The fru itbod ies of a ll t hese species are 
a rachnoid-bysso id, separable from the sub­
stratum and r h izomorphs present in su bicu­
lum and margins. However, in the Figs. 5 & 7 
it is clearly s hown tha t th e Tomentella ga lzinii 
a n d T. s u.btes tacea h a ve chracte ris ti c 
rhizomo rphs associated wi th ectomycorrhiza. 
T. gaIzinii h as s im ple aggregat io ns of a few 
hyphae bu t T. subtestacea has rather u n ique 
r hizomorph s covered by the thin, tor tuous, 
repea ted ly ram ified, densely entwin ed a nd 
glu ed marginal hyphae . Simila r rh izomorph 
structure has aJs o been found in T. pilosa (Fig. 
6) and othe r s pecies e .g. T. Jerruginea (Raidl & 
Miiller , 19 9 61. It is possible to follow the for­
mat ion of fruit bodies from rh izomorphs. Ini­
tia lly, rhizom orphs, which are cove red by 
thick - walled h y phae , r a mify and fo r m 
branched rhizomorphs as in Figs 6 & 7. Fi­
nally genera ti ve h y phae bo r n fr om 
rhizomorphs will give ri se to a basal layer of 
hyphae a nd hymen ium will subsequently de­
velop on th is layer. As indicated earlie r , T. 
sl.lbtestacea fr ui tbodies do not displa y t hese 
type o r development characters. It is possible , 
however , that T. $I.lbtesta cea as well a s T. 
galzinii produce rhizomo rphs a t some dis tance 
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Figs. 8-13. Cyst idia on Ihe ectomycorrhizal mantle (SEM). Figs. 8, 9 . Tomentella galzinii (BP 
92154). Figs 10, 11 . T. pilosa (BP 92 148). Figs 12, 13. T. subtestacea (BP 92153). Bar - 20 Mm. 
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from identified frui tbodies. Even if the tree 
shown on Fig. 1. is mostly congruent with 
morphological classification of Tomentella spe­
cies by Larsen (l974) and Koljalg (1996), we 
do not feel there is enough information as yet 
to confirm or deny whether the tree provides 
absolute species relationships or not. In our 
opin ion more data are needed for phylogeny 
stud ies, especially knowledge on rhizomorphs 
connecting frui tbod ies with mycorrhiza as well 
as on biology of Tomentella species. 

As mentioned earlier the re is h igh 
intraspecific s imilarity of cystidia between 
ectomycorrhiza and the fruitbodies. This gives 
excellent support for the molecular identifi­
cation. The cystidia of T. subtestacea (Figs 21­
23) are rather short, mostly colourless but of­
ten encrusted with brownish deposits. Mature 
cystidia usually turn brown either completely 
o r only in the upper portions and a brown cap 
can be for med on the tip of the cystidium (Fig. 
23). The ectomycorrhiza 8P921 53 has mature 
cystid ia with nearly the same shape and col­
our (Fig. 2 1) . 

" 
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The frui tbod ies of T. galzinii often have 
quite dense layer of cystidia in the hymenium. 
The cystidia are colourless, long and compara­
tively narrow with an enlarged base (Figs 18 
- 19). The cystidia of the ectomycorrh iza have 
the same featrures (Fig. 17). The ~ymenium 
of T. galzinii (TAA 149734, Pig. 19), very close 
to the ectomycorrhiza BP92154 according to 
the phylogenetic ITS sequence analyses, pos­
sesses proximally thick-walled cystidia on its 
ectomycorrhiza (Fig. 17) . However, another 
specimen of the same species with differing 
ITS sequences, has mostly thin-walled cystidia 
(Fig. 18). The cystidia of t he fruitbodies are 
sometimes encrusted with brownish or green­
ish yellow deposits wh ich d id not occur on 
the cystidia of t he ectomycorrhiza. T. uiridula 
is a sister species of T. galzinii according to 
th e ITS-sequences. But the fruitbody of T. 
viridula has quite different, capitate cystidia 
(Fig. 20) while T. galzinii cystidia have sharp 
apices (Figs 17- 19). 

Tomentella pi/osa fru itbodies have quite 
long, thin-walled, mostly colourless or rarely 
yellowish brown and capitate cystidia (Fig. 15). 
The ectomycorrhiza BP92148 has cystidia with 
nearly the same characteristics , they are only 
somewhat smalle r and less distinctly capitate 
(Fig. 14). Tomentella atroarenicolor, probably 
closely related to T. pilosa, has non-capitate 
cystidia (Fig. 16) and therefore does not fit 
well in relation to th e anatomy of the 
ectomycorrhiza BP92 148. 

Figs 14, 15. Cystidia of TomenteUa pilosa. Fig. 
14. Cystid ia of the ectomycorrhizae (BP 

92148). Fig. 15. Cystidia of the fruitbody (TAA 

1524 28) . Bar = 20 ~m (l"ig.14 taken from Fig. 16, Cystidia of Tomentella atroarenicolor. 

Jakucs and Agerer 1999; with permission). Bar ,.. 20 ~m. 




37 

Cystidia are used in many groups of 
Hymenomycetes for delimitation of species. 
There are eight species of Tomentella with 
cystidia a nd they a re, in all cases, species~ 
specific. Three species described here as 
ectomycorrhiza formers, viz. T. galzinii, T. pilosa 
and T. subtestacea, have a lso specific cystidia 
on the mantle of their ectomycorrhiza. There~ 

fore this character can be used easily for rou~ 

tine identification of these three 
ectomycor rhiza types, particularly as ident i ~ 

cal cystidia on othe r ectomycorrhiza a re as 
yet unknown (Agerer and Rambold. 1998). 

All three s pecies occur throughout the 
Northern Hemis phere (Larsen. 1974; K61jalg, 
1996) and T. pi/osa is also found in New Zea­
land (C u nningha m , 1963) a n d Austra lia 
(Dunstan & K31ja.ig, unpubL). There are a 
greater number of record s on the dis tribution 
of T. pilosa than on T. galzinii and T. subtestarea. 
Bul this does nol mean lhat T. pilosa is more 
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Figs 17- 19. Cystidia of Tomentella galzinii. Fig. 
17 . Cystidia of the ectomycorrhizae IBP 
92154}. Fig. 18. Cystidia of the fruitbody ('fAA 
166821). Fig. 19. Cystidia from the fruitbody 
(TAA 149734). Bar" 20 ).1m (Fig. 17 taken from 
Jakucs et al. 1997; with permission). 

frequent. The fruitbody of T.p!70sa is more col­
ourful and thicker than in the other two spe­
cies and probably therefore more easi ly de­
tected. Accord ing to frui t body surveys, all 
three species are rarely identified . However, 
t hl'! fruitbodies of Tomentella species are not 
always easily detected because of their very 
thin morphology and developmental preference 
whicb is main ly restricted inside the litter 
layer, under dead wood, etc. Therefore these 
species are likely to be more common with a 
much wide r distributed that presently appre­
ciated. 

Accord ing to t he fruitbody survey in Nor~ 
way (Stockland & Koljalg, unpublished data) 
T. pi/osa is only found in soils supporting de­
c iduou s tree species. Tomentel/a galziniiand T. 
subtestacea seem also to be mainly associated 
with deciduous t rees (Larsen, 1974; Koljalg. 
1996). Even if fruitbodies are collected from 
lhl'! underside of decayed coniferous wood it 
is possibl l'! that they formed ectomycorrhiza 
with adjacent broad~leaved trees. The three 
ectomycorrhiza described here were all fonned 
on deciduous trees. 

A Tometel1a galzinii frui tbody was been col~ 
lected in the Helsinki city park dominated by 
Acer, Betula, Populus and Salixtree species. The 
fruitbod ie s developed on different kinds of 
dead plant material. Danielson and Pruden 
(1989) reported on Tomentella~liked 

ectomycorrhiza on urban spruces. Many spe­
cies of Tomentella appear in town parks, gar­
dens, etc., but we do not know how important 
Tomente/la species are as ectomycorrhiza form­
ers in such habitats. 

.. 

Fig. 20. Cystidia of Tomentella viridula. Bar ­
20 IJm. 

http:K31ja.ig
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Fig. 21- 23. Cystidia of Tomentella subtestacea. 
Fig. 2 1, Cystidia of t he ectomycorrhizae ISP 
92 153). Fig. 22. Cystidia of the fruitbody (TAA 
149885). Fig. 23. Cystidia of t he fru itbody (RH 
9567 in TAA). Bar '" 20 jJm (Fig. 21 taken from 
JaImcs and Agerer 2001; with permission). 
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Helotiaies, Ascomycetes) 
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Abstract: The ulmlstructure ofa~! apiClll apparatus and the han"S nfL>dJ,"IIIII4IHII~lHil(Harlig) Denrus is described and 
compared with ultr:lStruclural charaerers of other genera of the 1·ly:tlosC)ph.accae subfa mily I..achnoidcac. 

Kokkuvolc: K. Lccnurm ja A. Rai[vii r. Scene LadJlld/u/a/p;lIkfJ",,,,ii (H),aloscyphacr;:ae, He1otiales, Asco­
mycetes) ultrastruktuur 

KiriddflflLkse ri ksikulaadsc seene Ln{hllf//II/O M1'/lktlmnn,'(Hartig) Dennis eoskottide tipuaparaadi ja kuvadc uhnstruktuun ning 
\'om:kl:Lksc rciSTC perekondaclc ultras truktuu ri tunnustcga harj:llstiksikulis le sugukonna (Hyaloseyph.aecac) Lachnoidea 
abmsugukonnas. 

INTRODUCTION 

Lachnellula willkommii (Hartig) Dennis is a 
weU-known parasitic ascomycete with orange 
yellow d isc and white, h a iry excip u lum. It 
causes d ie back of old e r branc hes in other­
wise healthy naturally growing larch trees and 
stem cancer of young larches in forest plan~ 
tation , and as such it is an important forest 
pathoge n . Its taxonomic posi tion has changed 
during its history. Nannfe ld t (1932), who dis­
tingu ished Trichoscyphella having ellipsoid 
ascospores from Lachnellula with round ed 
ascospores, placed it as Trichoscyphella 
willkommii (Hartig) Nannf. in the s u bfamily 
Tr ic h oscyphe lloideae of the Helot iaceae . 
Denn is (1962) rearranged its taxonomic posi­
tion uniting Trichoscyphella Nannf. with an 
older genus Lachnellula P. Karst. According to 
Dennis the tribe Trichoscyphe lloideae , i nclud~ 
ing besides Lachnellula also the genus PerTOtia, 
belongs to the Hyaloscyphaceae on the basis 
of excipula r hairs. Additional characters are 
needed to confirm earlier taxonomic decisions 
and for this reason the apical apparatus ul­
trastru cture of L. wiWcommii has been s tud ­
ied. 

MATERIAL AND METHODS 

Fresh material was collected in the forest and 
kept living in small plastic boxes until fixa­
tion. After identification and remova l of sev­
era l a pothecia for fixation, the remaining 
material was dried and depos ited in the her­
ba rium of Institute of Zoology and Botany, Es­
tonian Agricultural University (TAA). 

The methods fo llowed were those de ­
scribed by Curry & Kimbrou gh (1983) and 
Samuelaon &. Kimbrough (1978) . In addition 
ruthenium red was u sed in the flXa tion (Wong, 
Hyde el. al.. 1999). Por transmission electron 
microscopy, t he frui tbodies were fixed a) for 2 
h u s ing 2% paraformaldehyde, 2.5% glutaral­
dehyde and 2 mM calcium chloride in 0 . 1 M 
sodium cacodylate bu ffer (pH-7.2). Material 
was rinsed in 0, I M cacodylate buffer (pH-7.2) 
and postflXed for 45 min in 1 % osmium tetrox­
ide in the same buffer (pH- 7 .2) . b) as described 
in a) , but ruthenium red was added to both 
ald ehyde and osmium tetroxide flXative to a 
f.lll al concentration of 0.05 %. The material 
was b u ffer rinsed and dehydrated through a 
graded e tha.nol series rrom 10% to 90% (in 
10% steps) and 3 x 96 % fo llowed by acetone 

mailto:ain@tbi.ee
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each 10 min. Fixation and dehydration was 
done at room tempe rature. The material was 
embedded in Spurr's resin (ERL 4206) us ing 
infiltration series resin and acetone in 1:3. 
1:1 and 3:1 proportions for at leas t 3 hours 
each and polymerized . The material was thin­
sectioned on a Reichert ultramicrotome Om2U 
using glass knives. The sections were stained 
with uranyl acetate and lead citrate. The 
material was exa mined using JEOLIOOS, 
TESLA 8$-500 and HITACH I H-600 electron 
microscopes. 

The hair wall structure and ascus apical 
apparatus of Lachnellula willkommii were stud­
ied using magnifications from 5000x to 20000x. 
Terms for hair wall stratification are accord­
ing to Gooday (1995). 'Inner layer' is used for 
the s tratum forming the septa, 'outer layer' 
fo r t he stratum not taking part in septum for­
mation (the boundary is the electron-trans­
parent midd le lamella) and <fibrillar layer' for 
the outennost covering layer, wh ich is often 
composed of more or less loose ma terial, which 
may sometimes become disrupted or eroded. 
The terminology of Verkley (1995) is followed 
for the ascus apical apparatus. 

Material studied: 

Lachnellula willkommii (Hartig) Dennis - on a 
dead branch of Larixsp., colI. K. Leenurm , V6ru 
Co., Vastseli ina Co mm ., 31.V 1997 (TAA 
165330); on a dead branch of Larix s p., Tartu 
Co., Kambja. Comm., Vana- Kuuste, ROOvlimagi, 
12.X 1997 (TAA 165335) and 28.V 2000 (TAA 
165725); on a dead branch of Larix sp., Tartu 
Co., Jarvselja, Fores try block no. 286, 29.VIII 
2000 (TAA 165696). 

RESULTS 

Ascus apical apparatus. 

The ascus a pex at an earlier developmen tal 
stage is s lightly tapering and rounded (Fig. 
1), with an early developing prominent pore. 
The apical apparatus is completed before for­
mation of ascospores. The apical thickening 
is short and not well developed , the ascus wall 
t hickens only gradually over a short extent of 
0. 1-1.3 j.lm in t he su bapical region (Fig. 1) . 
The upward broadening annulus is composed 
of more electron-dense material than the as­

cus wall and has a striated structure of very 
fine, al most paralle l, electron-transparent 
lines covering the whole annulus width (Figs 
2-4) . The material of central cylinder is more 
electron- transparent and sparsely granu lar, 
and the central cylinder itself is more nar­
row than the annulus. 

During maturation the apex becomes more 
blunt, with wider and more compressed pore. 
The width of ascus apical apparatus increases 
under the pressure of the extensively widen­
ing central cyl.inder. The annulus is 1.6-2.6 
j.lm and central cylinder 1.9-2.2 j.lm wide. The 
annular p rot r u sions becomes incu rved a nd 
rounded , and the material is more homog­
enous in its lower end (Figs 1- 4). 

The rounded annular protrusion and rela­
tively short central cylinder in maturing and 
mature ascu s form the specific "boletoid" 
shape of the apical chamber, measuring 0.5­
1.1 x 0.3-0.7 j.lm (Figs 2-4) . 

Ascus and aacoapores. 

The periascus, i. e., the fibrillar material cov­
ering the ascus wall, is relatively thin and 
electron-dense. The spore wall is two-layered. 
The spores contain severaJ prominent vacuoles 
and their cytoplasm is rich in glycogen. Os­
miophilic electron -dense bodies are present 
in the aSCOspore vacuoles (Fig. 5). 

Hairs 

The hairs have active living cytoplasm con­
taining numerous mitochondria close to the 
hair wall. There a re pulley-wheel shaped elec­
tron dense pore plugs in th e septa of hairs 
and also spherical Woronin bodies (Fig. 7). The 
middle lamella is electron-transparent {Figs 
6 & 71. 

The ha ir wall is two-layered, bearing 
warts on its surface {Figs 5-12}. These warts 
are abundant on the upper cells but a lmost 
absent on t he two basa l cell s of hairs. They 
are variable in their shape and s ize (0.2-1 x 
0.2-0.8 jJm), mainly ellipsoid, sometimes ba­
saUy more or less con stric t ed. Tbei r inner 
structure is composed of a rather loose re ­
ticulum of electron-dense fibrils and exter­
nally they are covered with an even more elec­
tron-dense fibrillar layer. The warts undergo 
significant changes in time . They seems to 



43 

2 

Figs 1-4. Ascus apical apparatus of IAchnellula willkommii. 1. Young ascu s. - 2-4 . Mature asci . 

Abbreviations: a - annulus, Be - apical cham ber , ap - annular protrusion, a t - apical t h icken­

ing, cc - central cylinder, pc - periasclls. 
Bar equals I /-1 m . 

deve lop as outgrowths from the ou ter laye r 
and are a t first covered with a sheath formed 
from the hair wall fibrillar layer (Fig. 9). The 
core material is rather compact in younger 
wans, then loosens (Figs 9-111 and at last 
the warts become e roded and d isintegrated 
(Fig. 12). 

The hai r wall is 1- 1.5 pm thick, and mod­
erately electron-dense. The inner layer is of 
low electron-den sity , composed of fine-granu­
lar and homogenou s materia l. The outer layer 
is differen tia ted in to two strata that differ in 

electron -density a nd material arrangement. 
The inner stratum comprises of s im ila r ma­
terial as the inne r layer , the boundary be­
tween them is hard to distinguish. The outer 
stratum comprises more elect ron-dense, ir­
regular fibrillar material below the most elec­
tron-dense fibr illar laye r. The fibrillar layer 
is well developed, comprising irregular mate­
rial , which may sometimes become eroded or 
disnlpted, oft en sheathing the warts on the 
surface (Figs 7 & 10). 
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Figs 5--7. 5. Ascus with ascospores. - 6. Hair basal cells with septum. - 7. Hair basal cells 

with septal apparatus. 

Abbreviations: fl - fibrillar layer of hair wall, il - inner layer of hair wall , mb - osmiophilic 

electron-dense bodies, m l - middle lamella of septum, n - nucleus, 01 - outer layer of hair 

wall, pp - pore plug, s - septum , s p - ascospores, v - vacuole , w - Woronin body. 

Bar equals 1 pm. 


DISCUSSION 

The ascus apica l apparatus of Lachnellula 
willkommii represents clearly its own type (Fig. 
13), differing from the types p reviously de­
scribed in the studies on the ultrastructu re 
of ascus apical apparatus of th e 
Hyaloscyphaceae (Verkley, 1996; Leenurm, 

Raitviir & Raid, 2000; Leen urm & Raitviir, 

2000). It bears some resemblance to the as­

cus apex of Bulgaria inquinans (Leotiaceae) ­
Verkley's type IV of ascu s apical apparatus 

(Verkley, 1995). 

Comparing the characters we can point out 

several differences: 
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Figs 8 - 12. Ultrastruc ture o f Lochnellula willkommii excipular hairs. 8 . Longitudinal section of 
hair basal cell s. - 9. Hair cell with wa rts. - 10. Hair wall. - 1 1. Hair cell with warts. - 12. 
Cross section of hair. 
Abbrevia tions: gc - glycogen granules, n - fi bri llar layer - a nd il - inner layer of hair wall, mt 

- milochondrium , 01 - outer layer of hair wall, pi - plasma lemma. 

Bar equals I )Jm. 


a) The ascus tip of L. willkommii is blunt , trun ­ bl The annula r protrusion is notably incurved. 
cate-rounded (against con ical-rou nded , coni­ c) The a p ical chamber is large and has an 
cal-truncate, umbonate or tru ncate of others) u n ique s hape, it is constricted from below by
with a very small a pi cal thicken in g. Th e an­ the annular protrusions ; the others members 
nulus and central cylinder are comparatively of Helotiales studied by TEM have convex or 
wide. 
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ovate apica l c h amber. A pyreno mycete 

Hypoxylon fuscum (Beckett, Heath & 

McLaughlin, 1974) has a similar apical cham ­

ber. 

d) The pore is big and inward extending in 

the young ascus, but becomes very short and 

flat in the mature ascus. 

The bair wall structure is similar to that ob­

served in the hyaloscyphaceous gene ra 

Capitotricha and Albotricha, that also have non­

persistent warts (Leenurm, Raitviir & Raid, 

2000) . There are, however, two differences, 

1) in Lachnellula the warts develop under a 

sheath formed by the fibrillar layer of the hair 

wall; 2) the h air wall stratification is differ­

ent. In the Capitotricha type the inner layer is 

s trati ried , but in Lachnellu la it is the outer layer 

which con s ists of two strata. 

On the basis of these ultrastructural results 

we conclude that Lachnellula belongs to the 

Hyaloscyphaceae subfamily Lachnoideae. 


Fig. 13. Schematic structure of ascus apical 
apparatus of LachneUula willkommii. 
Abbreviations : a - annulus, ac - apical cham­
ber, ap - annular protrusion , a t - apical thick­
ening, cc - cen tral cylinder, il - inner layer 
of ascus wall, 01 - outer layer of ascus wall, 
pe - periascus. 
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Abstract: The first published list of lichens of Hari laid l sl~nd consists of 98 specic~. I\mong Ihem,Amandin(a ronioplanJ 
Xyfog"'pba ,·itili§! nr~ ranged as 'Juite rare, ,I!>·(obilimliia/olm/a'aand The/olllllla IXtfl(lflllll as rare and .'0·lographo poral/t/a as H'I")· 

rare in Estonia. 

Kokkuv6tc: E. Nilson ja I. Juriado. Harilaiu (Liiaoc-Ecsti saarestik) samblikud . 

Esimcscs triiki~,inaliscs Haril ~ iu samblike rumesllkus on ~it:l[Ud 981iiki . NeisrAl1tttlldtntlltOlllfJ/JS ja ..'{Jhgrophn citiligpon Eesris 
usna h~ro ldaseJ, ,,!)·cobilimbia 10blll,,/(;1 i" Tbdf)Jllm" IKrlli1/lIm haruldased rung ..Y.Jlogropbo par"I",,, \'aga haruldane. 

INTRODUCTION 

Harila id is on e of the small is lands in the 
West -Estonian Archipelago . It is situated in 
Hari Straight between larger islands Hiiumaa 
and Vormsi, ca 5 km east of Hiiumaa and 4 
km west ofVormsi, with its approximate center 
at 58·S8'N, 23·0S'E (Fig. I). It is a narrow, S­
shaped and NW-SE oriented island with the 
area of 14.82 ha, length of 1.3 km and width 
of only 0.2 km . Its maximum height is 2 .9 m 
a.s .1. (Loopmann, 1996). Higher northern part 
of the island has a moraine core, lower south­
ern part consists of marine sediments. North­
ern part is covered with s hrubbery, consist­
ing mainly of Juniperns communis, Ribes alpinum 
and Rosa s pp. Sou thern part is grassland with 
a few trees (Betula pendula, Sorbus aucupana, 
Pinus syluestris). The centre of the island is 
occupied by a lighthouse, and houses bu ilt in 
Soviet time for ma ri ne bordergu ard. Some 
trees of Populus launfolia and P. berolinensis 
are planted around build ings. At the present 
time the island is not inhabited. 

Field samples were collected during short 
stays at July 13, 1999 (E. Nilson) and June 5­
6, 2001 (I. Juriado). Nom enclatu re follows 
Randlane & Saag (1999). He rbarium samples 
are kept in the Institute of Ecology, Tallinn 
Pedagogical University (IE) and in the lichen 
herbarium of the University of Tartu (TU) . 

RESULTS 

There is no earli er published records on the 
lichen flora of Harilaid Island. As a result of 
thi s study, altoge ther 98 lichen species and 
one variety were recorded. Supposedly, about 
80% of lichen nora of the island may be rep- . 
resented. 

Several species are growing on more than 
one substrate. Epiphytes are the most nume r­
ous (42 spp., among them 38 spp. on decidu­
ous and 26 spp. on coniferous trees). Epili thes 
are represented by 36 species (22 s pp. on sili­
ceous bou lders, 12 sp p . on carbonaceous 
s u bstrates). Remarkable number of species 
(23) is found on wood. 

Besides natural su bstrates (ground, trees 
and shrubs, siliceous boulders and limestone 
pebble), various man -made constructions are 
also important substrata for lichens (the con­
crete stake, mortar, wooden fences and quai). 
The former military constructions has been 
n oted to increase the diversity of suitable 
habitat s for lichens a lso in othe r Estonian is­
lands (Rand lane et ai. , 1997; Randlane & 
Junado, 1999). 

All species recorded are quite frequent to 
very frequent in Eston ia, only Amandinea 
coniops and Xy/ographa vitiligo are ranged as 
quite rare, Mycobilimbia lobulata and Thelomma 
oceUalum as rare and Xylographa para/lela as 
very rare (Randlane & Saag 1999) . 

mailto:irriado@ut.ee
mailto:ll.nilson@mblab.cdu.cc
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Fig. 1. Location of Harilaid Is land in West-Estonian Archipelago. 

LIST OF SPECIES 

1# -	 lkhenicolous fungus 

AMAND1NEA CON lOPS (Wahlen b .} Scheid. & H . 
Mayrhofer - on s iliceous boulder. 

A. PUNCtATA (Hoffm .) Coppins & Scheid. -on bark 
of Betulll pendula, Rosa s p., Ribes alpinum, 
Juniperus communis a nd Pinus syluestris. 

ASPlCIL..... CINEREA (L.) KOrb. - on s iliceou s bou l­
der. 

'BAC1DlA' GLOBU LOSA (FI6rke) HafeUner & V. Wirth 
- on bark of Populus spp. , on wood . 

BUELUA GR1SEOV1RENS (Turner & Borrer ex Sm. ) 

ALm b. ~ o n bark of Juniperus communis. 


CALOP1..'r.CA CERINA (Eh r h. ex Hedw.) Th. Fr. - on 

bark of Populus spp. 

C. CITRINA (Hoffm.) Th. Fr. - on wooden qu ay. 
C. DEC1PIENS (Arnold) Blomb. & Forsell - on mor­

l~. 

C . 	FlJoVORUBESCENS (Huds.) J. R. Laundon - on 
wooden q uay. 

C. 	HOLOCARPA (Hoffm. ex Ac h .) A. E. Wade - on 
bark of Populus spp., on tile. 

C . 	LACTEA fA . Massal .) Zahlbr. - on limestone 
p ebble. 

C. SAXICOLA (Hoffm.) Nordin - on limestone pe b­
ble and concrete stak e. 

C . SCQPUl.'. RlS (Nyl. ) H. Magn. - on siliceous boul­
ders. 

CANDEl.'.RIA CONCOLOR (Dick son) S tein - on wooden 
quay. 

CANDEl.'.R1ELLA AURELLA (Hoffm.) Zahlb r. - on a con­
crete stake and tile. 

C. CORALUZA (Nyl .) H. Magn. - on siliceous boul­
d e rs. 

C . 	VIT£LLINA (Hoffm.) Mull. Arg. - on s iliceous 
boulders . 

C. XANTHOSTIGMA (Ach.) Lettau - on wooden quay. 
CETRARIA ACULEATA (Schreb.) Fr. - on ground . 
C . ERICETORUM Opiz - on ground. 
C. ISLAND1CA (L.) Ach. - on ground . 
C. MURICATA (Ach.) Eckfeldt - on gro u nd. 
'C .' SEP1NCQLA (Ehrh .) Ach . - on bark of Rosa sp., 

Juniperus communis. 
C LAD1NA ARBUSCULA (Wa UL) Hale & W . L. Culb.­

on ground . 
C. RANG1PERlNA fL. ) Nyl. - on ground . 
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CLADONIA CONIOCRAEA (Flarke) Spreng. - on wooden 
quay. 

C. 	OlOlTATA (L.) Hoffm. - on lignum of Betula 
pendula. 

C. 	FIMBRIATA (L.) Fr. - on bark of Juniperns com­
munis, on wooden quay. 

C. FURCATA (Huds.) Schrad. - on ground. 
C. PYXJDATA (L.) Hoffm. - on ground. 
C. SCA13RIUSCULA (Delise) Ny!. - on ground. 
C. SYMPHYCARPA (Florke) Fr. - on ground. 
CLIOSTOMUM GRIFFITHII (Sm.) Coppins - on bark of 

Juniperns communis. 
EVERNIA PRUNASTRI (L.) Ach. - on bark of Betula 

pendula. 
HYPOGYMNJA PHYSODI':S (L.) Ny!. - on bark of Rosa 

sp., Populus spp. and Pinus sylvestris, on 
wood, siliceous boulders and ground. 

H. TUBUWSA (Schaer.) Hav. - on a siliceous boul­
der. 

LECANIA CYRTELLA (Ach.) Th. Fr. - on bark of Ribes 
alpinum. 

LECANORA ALBESCENS (Hoffm.) Branth & Rostr. ­
on mortar. 

L. 	 CARPINE:A (L.) Vain. - on bark of Rosa sp., 
Populus spp. and Sorbus aucu.paria. 

L. 	CHLAROTE:RA Nyl. - on bark of Betula pendula, 
Populus spp. and Juniperns communis. 

L. 	CRENULATA Hook. - on mortar (on a concrete 
stake). 

L. OlSPERSA {Pers.} Sommerf. - on tile. 
L. EXPALLENS Ach. - on bark of Betula pendu!a. 
L. HAGENII (Ach.) Ach. - on bark of Populus spp. 
L. HELICOPIS (Wahlenb.) Ach. - on siliceous boul­

der. 
L. 	LEPTYRODES (Ny!.) Dege!. - on bark of Populus 

spp. 
L. MURALIS (Schreb.) Rabenh. - on siliceous boul­

ders. 
L. 	POLYTROPA (Ehrh. ex Hoffm.) Rabenh. - on 

siliceous boulder. 
L. 	POPULICOLA (DC.) Duby - on bark of Populus 

spp. 
L. 	PULICARIS (Pers.) Ach. - on bark of Betula 

pendula, Juniperns communis and Pinus 
sylvestris. 

L. RUPICOLA (L.) Zahlbr. - on siliceous boulders . 
L. S"'LlCNA (Schrad.) Zahlbr. .- on wooden quay. 
L. 	SYMMICT'" (Ach.) Ach. - on bark of Betula 

pendula, on wood. 
L. VARIA (Hoffm.) Ach. - on wooden quay. 
LEClDELLA ELAEOCHROMA (Ach.) M. Choisy - on bark 

of Betula pendula, Populus spp. and 
Juniperus communis. 

MELANELIA EXASPERATA (De Not.) Ess!. - on bark of 
Populusspp., Rosasp. 

M. OLlV"'CEA (L.) Ess!. - on bark of Betulapendula. 
M. SUBAURIFERA (Nyl.) Essl. - on bark of Juniperns 

commwus. 
MYCOI3lLIMBIA LOBULATA (Sommerf.) Hafellne r - on 

mosses. 
NEOFuscELr", WXOOES (Ny!.) Essl. - on siliceous 

boulders. 
N. PULLA (Ach.) Essl. - on siliceous boulders. 
OCHROLECHIA ARBOREA (Kreyer) Almb. - on bark of 

Juniperns communis. 
PARMELlt\ SAXAT1L1S (L.) Ach. - on siliceous boul­

ders. 
P. 	SULCATA Taylor - on bark of Betu.la pendula, 

Rosa sp., Sorbus aucu.paria, Juniperns com­
munis, Pinus sylvestris, on wood and sili­
ceous boulders. 

PARMELJOPSIS 	AMBlGUA (Wulfen) Nyl. - on bark of 
Juniperns communis and Pinus sylvestris. 

PELTIGERA MEMBRANACEA (Ach.) Ny!. -on ground and 
wooden quay. 

P. RUFESCENS (Weiss) Humb. - on ground. 
PHAEOPHYSCIA ORBICULARIS (Neck.) Moberg - on bark 

of Populusspp., on wooden quay, concrete 
and tile. 

PHLYCTIS ARGENA (Spreng.) Flat. - on bark of 
JUniperns communis. 

PHYSCIA ADSCENDENS (Fr.) H. Olivier - on bark of 
Populusspp., on wooden quay. 

P. AIPOLlA (Ehrh. ex Humb.) Furnr. - on bark of 
Sorbus aucuparia. 

P. 	Ct\ESIA (Hoffm.) Furnr. - on siliceous boul­
ders. 

P. 	DUBIA (Horrm.) Lettau - on bark of Betu.la 
pendula and Juniperns communis, on sili­
ceous boulders. 

P . 	Sl':MJP1NNATA (J. F. Gmelin) Moberg - on bark 
of Ribes alpinum. 

P. 	STELLARIS (L.) NyL - on bark of Populus spp., 
on wooden quay. 

P. 	TENI':LLA (Scop.) DC var. TENELLA - on bark of 
Betula pendula, Rosa sp., Juniperns commu­
nis and on wooden quay. 

P. 	TENELL'" var. MARIN'" (E. Nyl.) Lynge - on sili­
ceous boulders . 

PHYSCONIA DISTORTA (With.) J. R. Laundon - on 
bark of Populusspp. 

PLACY NTHlELLA ICMALEA (Ach.) Coppins & P. James 
- on wooden quay. 

PYRRHOSPORt\ QUERNEA (Dicks.) Karb. - on bark of 
Juniperns communis. 

RAMALlNA FARINACEA (L.l Ach. - on bark of Betula 
pendula and Rosa sp. 



50 	 Folia Cryp tog. Eston ica 

R. 	FIISTIGlIITII (Pen. ) Ach. - on bark of dry 
Juniperus communis. 

R. FRIIXINEA (L.) Ach. - on bark of Populus spp. 
R. 	POLYMORPHA tLilj.) Ach. - on siliceous boul­

ders. 
RHIZOCARPON OEOOR.ilPHICU M(L.) DC. - on s iliceous 

boulders. 
NRtMULARIA INSUlAR1S (Ny!.) Hertel & Ram bold ­

parasitic on Lecanora rupicola.. 
RJNODINA SISCHOFFlI (Hepp) A. Massa!. - on lime­

stone pebble and t i le. 
R. SOPHODES (Ach.) A. MassaJ . -on bark o f Betula 

pendula and Rosa sp. 
SCOUCIOSPORUM CHLOROCOCCUM (Stenh.) Vezda - on 

bark of Betula pendula, Ribes alpinum, Rosa 
sp. an d Pinus syluestris. 

TEPHROM£LA IITRA (Huds.) Hafellner ex Kalb - on 
siliceous boulders. 

TRIIP£L!OPSIS FLEXUOSA (pr .) Coppins & P. James ­
on wood.. 

VULPIC!DA PINASTRI (Scop.) J .-E. Mattsson & M. J. 
Lai - on bar k of Juniperus communis and 
Pinus syluest ris: 

XANTHOPARMEUA CONSPERSA (Ach.) Hale - on sili­
ceous bou lders. . 

x. SOMLO£NSIS (Gyeln.) Hale - on si liceous boul­
ders. 

XANTHORIA CANDELA.RJII (1...) Th. Fr. - on si l iceou s 
boulders. 

X. 	PIIRIf:TINII (L.) Th . Fr. - on bark o f Betula 
pendulo, Rosa s p . , Sorbus aucupa r ia, 
Juniperus communis and Pinus syluestris:, on 
wooden quay, s iliceou s boulders and tile. 

X. 	 POLYCARPA (Hoffm .) Th . Fr. ex Rieber - on 
bark of Betula pendula, Ribes alpinum, Rosa 
sp., Sorbus aucupariaand Pinus sy/vestris. 

XnOGRIIPHA PARALL£LII (Ach. : Fr.) Beh len & 
Desberg - on wooden qu ay. 

X . V!TJLIOO (Ach. ) J. R. Laundon - on bark o f 
Juniperus communis. 

ACKNOWLEDGEMENTS 

Thanks are due to And res Miller and Agu 
Treialt for field work arrangement and sea 
transport to the island , to Tiina Randlane, Ave 
Suija and Lauri Saag for determination or con­
firmation of several specimens, to Reimo Rivis 
and Andres Saag for preparing the map. The 
first author is gratefU l to Kersti Neeme for 
company and help in lichen sampling and re­
cording. 

REFERENCES 

Loopmann , A. 1996. Estonian marine islands. EV 
Kc: skkonnam ini s teuiumi I nfo · ja 
Tehnokeskus, Tallinn, 83 p. (In &9tonian with 
a n English su mmary) . 

Rand lane, T., JO riado, I., Mart in, J., Martin, L., 
Nilson, E. & Tcm in a, M. 1997. LIchens of 
Naissaar Island (GuIror Fin la nd. Estonia). Folia 
Cryplog. Es!onica 31 : 20-25. 

Randlanc, T. & Jllriad o , I. 1999. Lichen flora of 
OsmussllJl( Is la nd (nonh·weatern Estonia). Fo­
lia Cryplog. Estonica 34: 47-53 . 

Randlanc. T. & Saag, A. (eds). 1999. Scc:ond c heck­
list of lichenized , lic henicoioul and allied fungi 
of Estonia. Folia Cryptog. Eslonica3S: 1-132. 



"olia Cryptog. Estonica, "asc. 38: 5 I-52 (200 11 

Stalpersia, gen. nova (Hericiales, Basidiomycota) 
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e.plIrmasto@zbi.~ 


Abstract: A new genus SftJ/pnlia PMmaSIO (Heneiales, Ba~ id iomycot1l) lind a new species.,.I'. ~ritlllaliJ collected tn the 
Russilln FliT E:aSI arc described. 

KokkuvOle: E. Parmasto. Stalptf1ia, uus perckond kandsecnte se.ltSiSI Hericia1cs. 

Kirjeldalliksc uus pcrckond S'a~ ia uuslilk S. oritllfalil. ffilS on kogutud Vencmaa KJr.ug- ldas.. 

In the o rder Hericia les of th e so-ca ll ed 
aphyllophoroid fungi, very d ifferen t types of 
basidioma~a are represented: resupinate, 
pileate, ramarioid (i.e., negatively geotropic 
and branched). The hymenophore may be 
poroid, hydnoid, lamellate or smooth . Context 
may be homogeneous or composed of concres­
cent branched fibrils (hericioid). Hyphal sys­
tem is monomitic or dimitic with skeletal hy­
phae . Dichohyphidia, asterohyphidia and 
cystidia may be present or absent. Genera­
tive hyphae are usually clamped , but some 
species have simple septa. Gloeople rou s hy­
phae are usually present, but sometimes lack­
ing. Different combinations of these charac­
teristics have been used to distinguish gen­
era in this group of fungi (cf. Stalpers, 1996). 
A species with unique com bination of charac­
ters was collected in t he Russian Far East in 
1987 and 1990; il does not fit in any desc ribed 
genus, hence a new monotypic genus Sta1persia 
is proposed. 

STALPERSIA PARMASTO , GEN. NOVA 
(HERICIALES, HYMENOMYCETES, 
BASIDIOMYCOTA). 

Pileus mollis vel subcartilagineus, albus, 
tenuis; superficies g1abra vel subfloccosa, sine 
pileipelli; hymenium humile plica tum vel 
su bmerulioideu m . Sys tema hypha r u m 
monomiticum; hyphae generatoriae tenuiter 
tunicatae, fibulatae; hyphae gloeopleroideae 
atque gloeocystidia adsunt, cystidia desunt; 
basidia subu trifo rm ia, cu m 4 sterigmati s; 
spo rse ellipsoideae, cum h ilo magno et spin is 
valde amyloideis; pulvis sporarum albus. 

Typus. Sta lpersia orientalis Parmasto, sp. 
nova. 

Basidiome irregularly pileate, semicircular o r 
fla be lliform , fl eshy-mem branaceous , thin , 
white, when d ried almos t horny; upper s ur­
face un even, glab rous or slightly floccose; 
pileipellis absent; hymenophore radially low­
folded or submerulioid. 

Hyphal system monomitic; generative hy­
phae thin-walled, with clamps, not inflated ; 
g loeoplerous hy phae and gloeocystid ia 
prese n t , with yellowish granu lose content; 
cystidia absent; basidia subutriform, 4-spored; 
spores ellipsoid, with a large hilum, spinulose, 
strongly amyloid. Spore print white . 
Etymology: Joost A. Stalpers, Dutch mycolo­
gist, author of a monograph of Hericiales. Gen­
der: r. 
Remarks. The uniqu e combination of charac­
ters makes the genus different from other taxa 
of Hericiales. However, it has som e charac­
teristics in common with the genus Lentinellus 
P. Ka rst. of the fa mily Auriscalpiaceae. The 
ma in diffe rences a re: the absence of brown­
ish pigments in Stalpersia, the d iffe rent struc­
ture of the hymenophore {lamellate or rarely 
with ridges in Lenrinellus) and the absence of 
a distinct cuticle. 

Stalpersia orienta lis Parmasto, . p. nova 
Fig . 1 

Pileus irregulariter semiorbicularis vel 
flabelliformis, albus vel crern eu s, carnoso­
membranaceus vel subcartilagineus, in statu 
sicco s ubcorneus. Basid ia 35-40 x 6- 8(-10) 
IJm ; s porae late ell ipsoideae ve l 
sublacrimiformes, 5.5-6.8 x 4.0-4.8{-5) J,lm . 

mailto:e.plIrmasto@zbi
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Hyphal system monomitic ; generative hy­
phae densely radially arranged, thin -walled , 
with clamps, s parsely branched, 3.5- 6 jJm 
diam; gloeop lerous hyphae present, slightly 
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Fla:, 1. Generative and gloeoplerous hyphae, 
basid ia and basid ios po res (TAA 151103, 
ho lotype). 

Holotypu• . Rossia Orientalis Extremis, 
montes Sichote-Alin [l'AA 151103). 

Basidiome irregu larly pileate, 
semiorbicular, irregularly nabelliform or or­
bicu la r, shortly stipitate o r dimidiate, 2-5 em 
in diam, wrute or crea m coloured, when dried 
sligh t ly yellow is h , watery sort, fleshy ­
membranaceous or subcart ilagineous when 
fresh, ligh t in we ight, when dried a lmost 
horny. Stipe (when present) up to 2 em long 
and 5-10 mm in d iam, with 1-3 pi lei. Pileal 
surface u neven, glabrous o r s lightly floccose, 
withou t p ileipellis (cu ticle); margin sl ightly 
d entate or lobed; hy menium rad ially low­
folded or pl icate, merulioid (sometimes like 
in Plicaturopsis niveaj, whi te or creamish 
(Munsell : 5 Y 9/3). With a light smell o f flo u r 
or wi thout odour. 

flex u ose, th in - walled , wi t h yellowish 
granulose content, 4-6jJm in d iam, some form­
in g trama l gloeocystidia 40- 90 x 8-12 jJm; 
subhymenial hyphae densely interwoven, with 
ve ry thin walls . Gloeocystidia embedd ed , 
b roadly clavate , obtuse, 30-50 x B-12jJm; ba­
s idia subutriform , 35-40 x 6-8(- 10) j.Im , soon 
collapsing, with 4 sterigmata 4-6 j.Im long; 
spores broadly ellipsoid or a lmost tear-shaped, 
5.5-6.8 x 4.0-4.8(- 5) j.l m, with a large h ilum 
1-1.5 J.Im long, sometimes with a big guttula, 
s lightly t hi c k walled, d e n sely echinul ate 
(spin u lose) , spines conical, 0.5-1 J.Im long, 
amyloid . 
Holoty p e . Russia , Primo rs k Terr. , D istr . 
Ternei , Sikhote-Alin Nature Reserve, Maisa 
(4 5~ 1 5 . 5' N, 136°28' E), on fo rest litter in an 
Abies fo rest, 15 Sep 1990 E. Parmasto (TAA 
15 1 103). Pa ra type . S ikhote-Alin Nature Re­
serve, Ust-Serebryan ka (45~07.5 ' N, 136°22.5' 
E), on rotten wood in a floodplain deciduous 
fores t , 14 Se p 1987 1. Parmasto (TAA 126153). 
Etymology: orientalis, eastern . 
Remark• . The species is possibly a mycorr hiza 
fungus able to develop in forest litter. 
Mean spore size (lim) and Q value in the type 
specimens: 
6.29 x 4.49 1.40 (TAA 15Il03) 
6.00 x 4 . )4 1.36 (fAA 126 153, spore print) 
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PileI/hUts baumii and related species of the Ph. lintelts group 
(Hymenochaetaceae, Hymenomycetes) 
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AbStr2ct: Three sibling species of the: PlNlli""1 /illftll/b'1l>UP fm m Run ian Far ru.SI and i\ liddJe ASia were distinguished using 
biomclricai data: Ph. IM,,,,,i; 5. ~fr.• Ph. ionimiltJ'" ParmaslO sp. no\'a, and Ph. kllirm·"HI. Speciation of fh~Sl: taxa has obviuusly 
resulted from :dlopauic d isjunction and sympatric specialh:adon 10 diffe rent hosts. 

Kokkuvote: Erast Parmasro ja lImi Parmasro. Eosla\'aseen PbtilillllJ baNl1Iiija selle Ph. !illftlfi-ruhma 
kuuluvad sugulasliigid. 

BiomcCtriliSlC andmeu: kasutamine njimaldab cristada kolmc Vcncmaa K.:t ug. ldas ja K~k-I\asi as esinevat,Plxllilllli Im'~ul' 
riihm3 kuuIUI'3t lorikseem. N.::ik~ nn Ph. w.Nmii (mld3 klisillel3ksc scnlSC51 kin amal l). t~ulu~clc uus liik Pb. lonimicull1 ja Pb. 
k;1~rtrinlll. Nen~~ t:ak5onirc crisruminc: on ilmsclt toimunud scoscs :illop:l.Icilise liigitckkcga nins siimpatrili.'IC spctsjaliscc:rumi~:I. 
~n pcrcmccM~Jmcddc. 

INTRODUCTION 

Two externally very simi la r species of the ge­
nus PhellinlJsQuel . subgen. Fulvifomes (Murrill) 
Y.C . Oai have been found in the Russian Far 
East: Ph. baum;; Pilat, growin g mai n ly on 
Syringa, and a s pecies called Ph. lon icerinus 
(Bondar tsev) Bondartsev & Singe r fo u nd on 
species o f the ge n u s Lonicera. M.A. 
Bondartseva ( 1986) synonymized t he late r s pe­
cies with the tropical Ph. l imeus (Be rk. 85 M.A. 
Curtis}Teng. Dai & Xu (J 9981 , Oai (1999) and 
Nunez & Ryvarden (2000) asse rted. however, 
that Ph. lonicerinus is a species different from 
Ph. limeus, and synonym ized it with Ph. baurnii. 

Ph. lonicerinu s was descibed as Fomes 
lonicerinus by Bondartsev with type locality in 
Uzbekistan (M iddle Asia), i. e., very far from 
the Russian Far East. The type was restudied 
by Oai & Xu (1998) a nd Maiysheva (200 11; nev­
ertheless, it remained to see whether there 
are two disjunctive conspecHic populations (in 
Far East a.nd Midd le Asia) , and whe the r t he 
populations of the fungus growing in Far East 
on two d ifferent h osts (Ph. baurnii and Ph. 
lonicerinusl really are ide ntical. In the her­
barium of the Institute of Zoology and Botany 
(TAA, Tar tu) there are numerous collections 
of bas idioma t a orthese taxa from bot h regions. 
These were used for a compa rative study us­
ing s tatistical data on s pore measurements, 
pore s ize and hypha I diame ter. 

MATERIALS AND METHODS 

47 herbarium specimens and 20 spore prints 
taken in natu re and maintained in the her­
bariu m TAA were used for a statistical study. 
Spore size , form and size of setae were meas­
u red in 2% potassiu m hydroxide solution in a 
s pecimen (or spore print) . 25 randomly taken 
spores were measured for a s tatistical study 
in each specimen with the a id of a Sony CCO 
Video Camera attached to a Nikon Labophot 2 
microscope and a nalysed by Global Lab Image 
(Data Translation Inc.) software . Up to 25 ra n ­
domly taken setae were m easu red u sing an 
eyepiece micrometer at 600 x. Dia meter of 20 
random ly taken skeletal hyphae of 
d issepiments was measured in Cotton Blue 
in lactic acid, and in 5% potass ium hydroxide 
solution as used by Oai (1 999). Pore s ize was 
measured as number of pores per 10 mm in 
fi ve re plications, and average number of pores 
per mm was ca lc u lated . Differe nce in pore 
s ize, spore size and form was compa red using 
ana lysis of va ri ance and MOls' tes t (MOls, 
1985); phenetic analysis was carried on u s­
ing A. Batko's program Tytan 87. 

RESULTS 

Resu lts of measurements of s pecimens are 
given in Table I and on Fig. 1. Only four speci­
mens of Ph. limeus and a few collections pos­
sibly closely related to this taxon have been 
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Table 1. Morphological data of specimens studied . 


Herb ., no. Region Substrate Spore length x Q Pores 

width (/Jm) permm 


Ph. lonicericola 
TAA 100080 FE Lonicera 3.25 x 2.51 1.30 8.3 
TAA 13933 FE Lonicera 3.31 x 2.56 1.29 9.1 Holotype 
TAA 107585 FE Lonicera 3.35 x 2.83 1.18 7 .8 
TAA 110921 FE Lonicera 3.37 x 2.69 1.25 8.5 
TAA 13845 FE lonicera 3.39 x 2.70 1.26 8.6 
TAA 110982 FE Lonicera 3.42 x 2.63 1.30 8.5 
TAA 105739 FE Lonicera 3.46 x 2 .73 1.27 8.2 
TAA 13934 FE Lonicera 3.46 x 2.78 1.24 8.0 
TAA 105314 FE Lonicera 3.47 x 2 .77 1.25 8.7 
TAA 107676 FE Lonicera 3.48 x 2.73 1.27 8 .3 
TAA 105691 FE Lonicera 3 .54 x 2.68 1.32 9.0 
TAA 105296 FE Lonicera 3.55 x 2.71 1.31 8 .1 
TAA 105738 FE Lonicera 3.55 x 2.80 1.27 8A 
TAA 105295 FE Lonicera 3.57x2.74 1.30 8.9 
TAA 125081 FE Lonicera 3.60 x 2.73 1.32 8.0 
TAA 100069 FE Lonicera 3.63 x 2 .71 1.34 8.5 

Ph. baumii 
TAA 108971 FE Syringa 3.69 x 3.32 1. 11 9.0 
TAA 104883 FE Syringa 3.82 x 3.11 1.23 8.9 
TAA 107526 FE Syringa 3.91 x 3.16 1.24 8.7 
TAA 125903 FE Syringa 3.97 x 3.29 1.20 9 .0 
TAA 105316 FE Syringa 3.98 x 3.21 1.24 8 .7 
PRM 189012 FE Syringa 4.00 x 3.10 1.29 9.5 Holotype 
TAA 107584 FE Syringa 4 .02 x 3.54 1.14 8.9 
TAA 100 158 FE Syringa 4 .04 x 3.23 1.25 8.0 
TAA 11 8570 FE Syringa 4 .06 x 3.32 1.22 8.4 
TAA 125884 FE Syringa 4.06 x 3.42 1.19 8.9 
TAA 104835 FE Syringa 4 .08 x 3.23 1.26 9.4 
TAA 105743 FE Syringa 4.10 x 3.41 1.20 9 .2 
TAA 13740 FE Syringa 4.11 x3.34 1.23 8 .3 
TAA 112906 FE Syringa 4. 12 x 3.45 1.19 8.2 
TAA 104460 FE Syringa 4.17 x 3.35 1.24 8.9 
TAA 59410 FE Syringa 4. 19 x 3.45 1.22 7 .7 

Ph. lonicerinus 
TAA 55017 MA Lonicera 4.34 x 3.28 1.32 4.6 

TAA 105677 MA Lonicera 4.4 1 x 3 .50 1.26 4.5 

TAA 55512 MA Lonicera 4.42 x 3.32 1.33 4.0 

TAA 102824 MA Lonicera 4.55 x 3.29 1.38 3.9 

TAA 104264 MA Lonicera 4.56 x 3.51 1.30 4.0 

TAA 97301 MA Lonicera 4.61 x 3.31 1.39 3.8 

TAA 127578 MA Crataegus? 4.65 x 3.55 1.3 1 3.9 


. TAA 44612 MA Lonicera 4.67 x 3.44 1.36 3.9 
TAA 972 18 MA Lonicera 4.68 x 3.46 1.35 3.8 
TAA 127410 MA Lonicera 4. 74 x 3.54 1.34 4.0 
TAA 55407 MA Lonicera 4.7 6 x 3.53 1.35 4.0 
LE 22512 MA Lonicera 4.81 x 3.65 1.32 4 .1 Lectotype 
TAA 55395 MA Lonicera 4.85 x 3.44 1.41 4 .1 
TAA 55696 MA Lonicera 4.87 x 3.71 1.3 1 3 .6 
TAA 104407 MA Lonicera 4.99 x 3.71 1.35 3.9 

http:3.57x2.74
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Herb., no. Region Substrate Spore length x Q Pores 
width (j.lill) per mrn 

Ph. 	linteus 
a 118-79 Costa Rica 4.32 x 3.59 1.20 8 .1 
a 11-880 Costa Rica 4.62 x 3.87 1.19 8 .2 
K 50892 Nicaragua 4.79 x 4 .0 6 1.18 7A Holotype 
K 13326 Costa Rica 5.09 x 4 .00 1.27 7.0 

? Ph. Zin teus (or r elat ed species) 
6168 India 3.34 x 2.75 1.22 8.0 
a Nunez 267 Ecuad or 3.66 x 2.89 1.27 8A 
0540 Japan 3.72 x 3.07 1.2 1 7.7 Ph baumii? 
274 India Acer 4.10x3.28 1.25 8.0 
TAA 103309 India 4.94 x 4.06 1.22 ? 
K Pegler 1018 E Africa 5.36 x 4.28 1.25 5.5 
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Fig. 1. Mean spore size of Phellinus lonicericola (0 ), PlL baumii (e ), PlL lonicerinus (_) 

and Ph. linteus (0). 
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studied by us. Data on these specimens are 
used in the Taxonomy part of this paper and 
in Discussion but not in the statistical com­
parison given below. 

According to spore length , th ree differ­
ent groups wi th non -overlapping s pec imen 
means may be d istinguished (Far East Ph. 
"'lonicerinus" - Ph. lonicericola sp. nova, Ph. 
boumii s. str. and Middle Asian Ph. lonicen·nus). 
Length of spores in the three taxa may be 
characterized by the 90%-expected tolerance 
limits (Parmasto & Parmasto, 1987: 109-111 ). 
These discrete statistics are: 3.34-3.58 j.lm; 
3.79-4.25 j.lm and 4.33-5.00 j.lm. The differ­
ences in mean spore length of the s pecies 
are sign ificant at a - 0.00 1 leve l whe n analy­
sis of variance is used. However, MOls' homo­
geneity test (MOls, 1987) does not su pport het­
erogeneity of spore length data of Ph. 
10rLicericoia and Ph. baumii when analyzed to­
gether (the c riterion a .. 5.05 > a" 

k 
- 0.05). 

According to s pore width, two different 
grou ps of speci m en means may be d isti n­
guished (Ph. lonicericola in one grou p, Ph. baurnii 
s. str. and Ph. lonicerinus in another) . The 90%­
expected tolerance limits in th e three taxa 
are: 2.56-2.86 ~m; 3.08-3.54 ~m and 3.22­
3.74 ~m. Mols' homogeneity lest demonstrates 
di s tinct heterogeneity of spore width data of 
Ph. lon.icericola and Ph. baumii when analyzed 
together (a < 0.05). The differences in mean 
s pore width between Ph. lonicericola and other 
species are sign ificant a t a *' 0.00 I level, be­
tween Ph. bournii and Ph. lonicerinusat a · 0.01 
level when analysis of variance is used. 

Spore length/ width quotient Q is similar 
in all three taxa studied. The 90%-expected 
tolerance limits of Qvalues are: Ph. lonicericola 
- 1.2 1- 1.35; Ph. boumii - 1.1 4- 1.30; Ph. 
lonicerinus- 1.27-1.4 1. Mols' homogeneity test 
demonstrates, that Q data of a ll three taxa 
analyzed together may form a homogeneous 
sample. Nevertheless, when using analysis of 
variance, the differences of mean Q values 
between all species are s ignificant at a - 0.00 1 
level. 

Accord.ing to the mean number of pores 

per mm two very distinct groups may be dis­
tinguished (Ph. lonicericola and Ph. baurnii in 
one, Ph. lonicerinus in another). The 90%-ex­
pected tolerance limits are 7.8-9.1, 7.8-9.6, 
and 3.5-4.5 pores per nun. M6!s' homogeneity 
test demonstrates possible homogeneity of 
pore nu mber data of Ph. lonicericola and Ph. 
baurnii when a nalyzed together (0" l.87 ;> a_ 
- 0.05) . 

Mean s ize of setae and their length /width 
quotient are similar in all taxa studied; these 
uninformative data were not included into the 
Table I. 

Diameter of tramal skeletal hyphae is 
variable in all s pecies; as a rule, mean diam­
eter is less than 3 j.l m when measured in lac­
tic acid and less t han 3.B j.lm when measured 
in KOH 5% so lution. The three species diffe r 
in this character from Ph. Iinteus which has 
broader skeletal hyphae (more than 3 resp. 4 
j.lm), as mentioned already by Dai & Xu (1998) 
and Dai (1999) . However, in all four species 
the hy phae become swollen in KO H: their 
mean dia meter will be 1.2-1. 5 t imes larger 
than in lactic acid. 

The Middle Asian specimens of Ph. 
lon.icerinus were compared wit h the (Iecto)type 
of Fornes lonicerinus Bondartsev (cc. Table 1); 
they are unquestionably conspecific. The stud­
ied s pec imens of Ph. baurnii s. str. are 
conspecific with t he holotype of this species. 
The ho lotype of Polyporus linteus Berk . & M.A. 
Curtis is similar to the Middle Asian Ph. 
lonicerinus, but differs in its pore s ize (as an 
average, 7.4 per mm) and broad almost 
subsphaerical spores with mean size 4.79 x 
4.06j.lm. 

Based on the data in Table 1, th e ir 
phene t ic ana lysis (Fig. 2), and stat istical 
a nalyzis given above. three sibling species 
closely re lated to Ph:. linteus may be distin­
guished in North Asian Far East and Middle 
Asia (including the Far East Ph. "lonicerinus" 
described as a new species Ph. lon.icericola be­
low). 

The differences between the four taxa are 
summarized in the table below. 

Ph. lonlcericola Ph. baumil Ph. lonlcerinus Ph. linteus 
Mean spore length 3.3-3.65 3.75-4.2 4.3-5.0 4-5.4 
Mean spore width 2.6-2.95 3.05-3.5 3.2-3.8 3-4.3 
Pores per mm 7.8-9.1 7.7-9 .5 3.5-4.5 7-8.2 
(Main) host Umicera Syringa Lonicera Unknown 

angiosperms 
Distribution East Asia East Asia Middle Asia (Subjtropical 

America 

http:4.06j.lm
http:lonicerinus-1.27-1.41
http:3.08-3.54
http:2.56-2.86
http:4.33-5.00
http:3.79-4.25
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lonice~icola 100080 
lonicericola aOLOTYPE 
lonicericola 110921 
lonicericola 13845 
lonicericola 110982 
lonicericola 105739 
lonicericola 107676 
lonic.ricola 13934 
lonicer_icola 105296 
lonieericola 125081 
lonicericola 105314 
lonicericola 105738 
lonicericola 105691 
lonicericola 105295 
lonicericola 100069 
lonicericola 107585 
baumii 108971 
baumii 104883 
baum.ii 107526 
baumii 105316 
baumii 1:25903 
baumii HOLOTYPE 
baumii 104835 
baumii 107584 
b aunlii 125884 
haumii 105743 
baumii 104460 
bamnii 100158 
bawnii 118570 
baumii 13740 
baumii ln906 
baumii 59410 
lonicerLnuG 55017 
lonicerinu8 l0S677 
lonic.rinuG 55512 
lonicerinu. 102824 
l onicerinus 97301 
lonicerinua 104264 
lonicerinus 127578 
lonie.rinuG 127410 
lonic.rinus 55407 
l onicerinus '4612 
l onicerinus 97218 
l onicerinus LECTOTYPE 
l onic.rinus 555 
l o nicerinus 55696 
lonic.rinua 104407 
1inteus HOLOTYPE 
lint. us 1)326 
linteus 118-79 
lint.us 11-880 

Fig. 2. Phenogram ba sed on spore length, spore wid th and number of pores per mm da ta. 
Manhattan dis tance (data sta ndardized), UPGMA clustering (scale relative, 0 - minimal dis­
tance between objects ). 
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TAXONOMY 	 (TAA 52632, 100 157, 100158), Kuruma, 21 Se p
1979 A. Kollom (TAA 112906), Ust'­Phellinus baumH Pi lat, Bull. Soc. Mycol. Se rebryanka, II Sep 1987 U. KOljalg (TAArrance 48: 25 (1933); Pilat, Atlas Champ. Eur. 149166); same area, 12 Sep 1987 E. P. ('fAAPolyp. 524 (1942) ; Ito, Mycol. F1. Japan 2 (4): 15897 1) . Dist,. Ussurisk: Ussuri Natu re Re­377 (1955); Lyubarski & Vasilyeva, Wooo-destr. serve, 28 Oct 1973 H . Trass (TAAI, fungi 127 (1975); Bondartseva in Bondartseva Kaiman ov k a, 4 Aug 1979 M. Saa r (TAA& Parmasto, Clavis diagn. fun go URSS. AphyU. 118570); same area, 22 May 1983 ~. P. (TAA1: 85 (198 6) p. p.; Larsen & Cob b-Pou ll e, 105316). Distr. Vladivostok: 5 Jun 1928 ZilingPhellinus 41 (1990); o ai & Xu, Mycotaxon 67: 267 (PRM 1890 12, holotype), Vladivostok, 16192 (1998) p . p.; oai, Acta Bot. Fenn . 166: 55 Aug 1974 L. Jilrva (TAA 46953).(1999) p. p.; Nunez & Ryvarden, East Asian


Polypores 101 (2000) excL syl1... . . PheUinus Unteu s (Berk. & M.A. Cur tis) Teng,
Hosts and distribution. Syringa amurensls, on hv­ Fungi Chi na 762 ( 1963); Ryvarden &ing and dead trunks, main ly in floodplain .for­ J ohansen, Prelim. polypore fl. E. Africa 180ests; mentioned also on some other decIdu­ (1980 1; Gilbertson & Ryvarden, Amer. polyp~resous trees and bushes. Russian Far East: 2: 582 (19871; Larsen & Cobb-Poulle, Phellinussouthern part of Khabarovsk Terr., Pr imorsk 84 (1990); Dai &Xu, Mycotaxon 67: 195 (1 998).Terr.; Easlern Asia: China, J apan. ? Korea. _ Polyporus !inteus Berk. & M.A. Cu rt is, Proc.Specimens studied. RUSSIA. KH.~•.BAROySK Amer. Acad . Boston 4: 122 (1860).TERR . Yevreiski Auton. Region, Dlsrr. Hosts and distribution. On angiosperms. FoundObluchensk: Yadrino, II Aug 196 1 E. P. [I'AA in t ropical America; also indica ted from Af­1374 0, 13926, 13927, 13928). Dist,. rica and India; one specimen collected fromKhabarovsk: Korphovskaya, on a dead trunk , Australia (K) .8 Sep 1976 L. JArva (TAA 92262); The Ame rica n s pecimens (including t h eBoishekhekhchirsk Natu re Reserve ne a r holotype) a re characterized by mean size ofKhabarovsk, a t Rivulet Sosninski , 29 J u l 1982 spores 4.3- 5.1 x 3.6-4.1 jJm, 7-8.3 pores perE. P. (TAA 104460). Dist,. Lazo: Mukhen, on a mm (specimen mean s) , and tramal skeletaldead twig in a Picea-Abies forest, 29 Sep 1961 hyphae about 3.5-4.5IJ.m in diam in lactic acid,E. P . (TAA 14753); Bits h evaya SE of 4-6 jJm in KOH 5% solution.Khabarovsk, 15 and 16 Aug 1982 E. P. (TAA The specimen s collected in Africa and !'-sia104835, 104884, 104903). PRIMORSK TERR. seen a re few and their hosts are unknown.Distr. Chuguyeuski:Bulyga-Fadeyevo, on fall en The specimens from Ecuador (Nunez 267, 0)t runks 8 and 11 Sep 1975 E. P. ('I'AA 594 10,
59688: 59758), a t Rivu let Medvezhi, 7 Au~ 

and India (Rattan 6168, 0) have small spores
and pores like those in Ph. lonicericola; another1981 E. P. ('fAA 103833), at Rivulet 8eryozoVYJ, Indian speci men (Sharma 274, 0) has spores8 Sep 1975 E. P. (TAA 59689) . Distr. Kaualero vo: s maller than in ·typ ical~ Ph. linteus; a speci­Kavalerovo, in a fl oodpla in fores t, 6 Oct 1977 men collected in East Africa (Pegler 1018, K)E. P. (TAA 10 11 64), Khrustalnyi. 3 Oct 1977 	 has very la rge spores and big pores (5.5 perM. Murdvee-Saar (TAA 1 11405). DisIT. mm) .Khasansk: Kedrovaya Pad ' Nature Reserve, at Some 22 years ago, the senior author of thisRivulet Olenij , on a living trunk in an Abies paper studied (without statistical measu re­holophyI/a forest, 15 Sep 1961 E. P. (TAA men t of spores) 16 specimens determined as13937). Distr. Lazo: Lazo Natu re Reserve , Ph. Iinfeus collected in India and maintainedSandagou, Aug 1961 E. P. ('fAA 180483) , same in the he rbaria PAN and DO. Iden tifi cation ofarea, 9 Sep 1961 E. P . (TAA 14 068), these was confirmed by J .L. Lowe, in someLesosetshnyi, 8 Sep 1961 E. P. (TAA 14053), cases by L. Ryvarden. They were collected inAmerika, 8 and 9 Aug 1986 E. P. (TAA 107526, Maharashtra, Punjab, Tam il Nadu (Coimbatore 107584). Distr. Partizansk: Sl inkino, on a dead Distr.) and Uttar Pradesh states; in 3 casestrunk in a nemoral fores t , 26 Ma.y 1983 E. P. on Lonicera sp., b ut also on Albizzia sp.(TAA 105306). Distr. Temei: Sikhote Alin Na­ tM imosaceae), Anogeissus laU/aliature Reserve, Khanov Klyuch, on a dead trunk (Combretaceae), Cory/us columa (BetuJaceae), in an Alnus fores t, 17 and 19 Sep 1976 E. P. 



Morus sp. (M oraceae) and Rhus punjabensis 
(Anacardiaceae). Spores of these collections 
are about 4-5 mm long. In the book on Indian 
Hymenochaetaceae by Sharma (1995: 159;' 
Albizzia, Cassia, Corylus, Lonicera, Prunus, 
Pyrus and Rhus have been mentioned as hosts 
of Ph. linteus. 
Un til more detailed studies, we avoid to com­
ment the identifications of specimens col­
lected as Ph. linteus in other countries than 
in America. 
Specimens studied_ COSTA RICA. Provo San 
Jose, Ville. Col6n, 23 Jul1963 J.L. Lowe 13326 
(K); Palo Verde, Guanacaste, on hardwood, 
24 Mar 1988 J. Carranza 11- 88 (0); Alangares, 
Guanacaste, Carranza 125, 118-79 (0). EL 
SALVADOR. 1952 W. Lobischet (?) 818 (K). 
NICARAGUA. C. Wright 96(K 50892, h oloty pe 
of Polyporus linteus.) 
Specimens identified as Ph. linteus but possibly 
different. ECUADOR. Sucumbios Prov. , Reserva 
Natural de Cuyabeno, J u n-Ju l 1993 M. Nunez 
267 (OJ. TANZANIA. Rwanda Nat. Park, 
Mpulu lu Mts., 2 1 May 1968 D.N. Pegler 1018 
(K). INDIA. J ammu & Kas hmir, Batote, 25 Sep 
1966 S.S. Rattan 6 168 (PAN) ; Eastern Hi ma­
layas, Chou pta, on a living tree trunk (Acer?1, 
12 Oct 1990 J.R. Sharma 274 (0). 

Phelli nus lonicericola Parmasto sp. nova. -
Phellini baurnii Pila t similis sed differt in sporis 
parvis (magnitudo media speciminum 3.3- 3.65 
x 2.6-2.95 f.lm) atque hospite (Lonicera spp.). 
Holotypus: Rossia, Regio Primorsk, Reservatum 
nomine Lazo, Insula Petrovii , ad caudicem vi­
vum Lonicerae ruprechtianae, 2 IX 1961 E. 
Parmasto legit (TAA 13933); isotypi in herbaria 
BPI, H, K, LE, O. 
Si milar to Ph. boumii; differs with small spores 
(mean spore size of specimens: 3.3- 3.65 x 2.6­
2.95 f.lml and with different hosts (Lonicera 
spp.). Etymology: lonicericola, growing on spe­
cies of the genus Lonicera. 
Hosts and distribution. On li ving and dead 
trunks and branches of Lonicera rnaackii, L. 
rnaximowiczii, L. ruprechtianaand other species 
of Lanicera, mainly in nemoral forests and riv­
erside bushlands. Russian Far East: south­
ern part of the Primorski Territory. 
The taxon has been id entified as Ph. 
lonicerinus by Bondartsev (1953), as Ph. linteus 
by Bondartseva (1986), and as Ph. baumii by 
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Lyubarski & Vasilyeva (1975), Oai & Xu (1998) 
and Oai (1999). 
Ph. lonicericola differs from Ph. lonicerinus by 
its much smaller spores and pores; it is closely 
related to Ph. baumii but differs in d isti.nctly 
smaller spores and its su bstra te 
(Caprifoliaceae: Lanicera L. ve rsus Oleaceae: 
Syringa L. in Ph. baumii). 
Specimens studied.. RUSSlA, PRI MORSK TERR. 
Distr. Anisirnovka: Lonicera maximowiczii, on 
dead branches, 16 Oct 1977 M. Mu rdvee (TAA 
11092 1, 110982). Dis!r. Khasansk: Kedrovaya 
Pad' Nature Reserve, on Lonicera sp., 7 Aug 
1979 I. Parmasto (TAA 125081), a t Rivulet 
Kaban ij , on a dead tru nk of L. maackii in a 
nemora l forest, 21 Ju n 1984 E . P. (TAA 
10569 I I, at Rivulet I Zolotoi, on living trunks 
of L. maackii in a nemoral forest, 22 Jun 1984 
E. P. [fAA 105738, 105739); at Rivulet 2 2olotoi, 
on a dead trunk of L. maackii in a nemoral 
forest, 15 Sep 1961 E. P. [fAA 15084); same 
area, on a fallen trunk, 16 Sep 1961 E . P. 
(TAA 13845). DiSlr. Lawvsk: Law Nature Re­
serve, Sandagou, on a dead trunk of L. rnaackii, 
9 Sep 1961 E. P. (TAA 15993), Petrov Is., L. 
ruprechtiana, on living trunks in a Taxus for­
est, 2 Sep 196 1 E. P. (TAA 13933, holot ype; 
139341. Amerika, L. maackii, on a living trunk, 
9 Aug 1986 E. P. (TAA 107585). Distr. Ussurisk: 
Kamenushka, o n living trunks of L. 
ruprechtiana in a n emoral forest, 22 M~y 1983 
E. P. (TAA 105295, 105296, 105314); same area, 
on dead trunks of L. maackii, 1- 2 Jun 1976 E. 
P. {TAA 100069, 100080) . Distr. Partisansk: 
Mountain Pass, on a dead branch of Lonicera 
sp. in an Abies forest, 16 Aug 1986 E. P. (TAA 
107676). 

Phe llinus lonicerinus (Bondartse v) 
Bo ndartsev & Singer, Ann. Mycol. 39: 56 
(1941); Pilat, At!. Champ. Eur. Polyporaceae 
535 (1942); Bondartsev, Trutovye gdby 372 
(1953); Larsen & Cobb- Pou lle, Phellinus 87 
(1 990). - Fornes lonice rinu s Bondartsev, 
Sporovye Rastenia 2: 500 (l934). - ? Ph. 
everhartii (E!1is & Galloway) A. Ames sensu Oai, 
Acta Bot. Fennica 166: 60 (1999). 
The taxon has been synonymized with Ph. 
linteus by Bondartseva (1986), with Ph. baurnii 
by Lyubarski & Vasiiyeva (1975), Oai & Xu 
(1998), Dai (1999) and Nunez & Ryvard en 
(2000). 
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The "holotype~ o f F. lonicerinus studied by Dai 
(1999), Malysheva (20011 and by us is actu­
ally the lectotype. Bondartsev (1934: 500 and 
502) cited as the type a specimen collected in 
Uzbekis tan in the text written in Russian, but 
another specimen collected in Samara Provo 
(in East European Russia) in the text written 
in Latin. Later he cited the Uzbek s pecimen 
as the type (Bondartsev, 1953: 372). However, 
according to the spore measurements given 
by Malysheva (2001: 63), both specimens are 
con specific. 
Ph lonicerinus is closely related to Ph. linteus 
but differs by its wider pores (specimen means: 
3.6-4.6 verso 7-8.2 per mm), and more ellip­
soid spores. According to the analysis of vari­
ance, mean spore width and Q value d iffer­
ences a re significant at a = 0.00 1 level; dif­
ference in spore length is insignificant (a > 
0.1). 
Hosts and distribulion. On l iving and dead 
trunks and branches of Lonicera a/lmannii, L. 
koro/kovii, L. nummulariifolia and other species 
of Lonicera, mainly in dry bushlands and 
mountain semideserts on elevation of up to 
2,500 m. Widely spread in Middle Asia. 
Specimens studied. KAZAKHSTAN. Turgen Val­
ley near Alma-Ata, on a living trunk of Lonicera 
sp.,2 May 1984 1. & E. P. & S. Ahiev (TAA 
105677). KIRGH IZIA. Chatkal Mts., Sary­
Tshelek Nature Reserve, on Lon.icera sp., 5 Aug 
1967 A. & T. Raitvii r (TAA 446 12 ). 
TADZHIK ISTAN . Kh issar Mts., Kondara Val­
ley, on Lonicera sp., 5, 6 and 7 Apr 1977 I. 
Parmasto (TAA 96732,96750 ,96751,96769, 
96789}; same area, on L. nummulariifolia, 6 Apr 
1977 I. Parmasto (TAA 96762); same area , on 
dead and living trunks of Lonicera sp. , 24, 27 
and 28 May 1978 I. Permesto (TAA 97218, 
97282 , 97301}; same area, on living L. 
nummulari!folia, 26 Apr 1980 M. Bondartseva 
(TAA 102824); Kondara, Kvak, on Lonicera sp., 
26 and 27 May 1978 1. Parmasto (TAA 97260, 
97284,97290,97291); Nurek, on a living trunk 
of 1. korolkovii, 25 Apr 1980 E. P. (TAA 102814); 
Darvag Mt$. , Tavildara-Sagisdashto, on 
Lonicera sp., 22 Jun 1982 A. Raitviir (TAA 
64949); Ramit Nature Reserve, on Lonicera sp., 
11 and 12 Apr 1977 I. Parmasto (TAA 96829, 
96830, 96853) ; Pamir , Vau tsh Valley, 
Gudshevash, on Lonicera sp., 8 J un 1978 I. 
Parmasto (TAA 97352). T URKMEN IA. Distr. 

Bakharden: Arvaz, on L. nummulariifolia, 18 Oct 
1971 J. Frolov (TAA 55490); same area, on 
Lonicera sp., 17 Oct 1971 E. P. (TAA 55395, 
55407, 55428 , 55696); Nukhur, Kara-Suv, on 
trunks of 1. nummulariifolia, 20-22 Oct 197 1 E. 
P. (TAA 55469, 55512, 55523) . Distr. Geok·Tepe: 
Dushak Mt., on a trunk of Lonicera sp., 29 Oct 
1971 E. P. (TAA 55696). Distr. Kara-Kala: Aiu­
Dere. on Lonicera s p., 16 Apr 1969 P. Poldmaa 
(TAA 33119), Khozly - Dere, on L. 
nummulariifolia. 22 Apr 1971 E. P. (TAA 54985, 
550 17, 55022, 55023); Tazae-Ta plan and 
Chozly - Dere, on dead branches of L. 
nummulariifolia, 22 Apr 1971 E. P . (TM 55002, 
55017). UZBEKISTAN. Distr. Bostanlyksk: 
Yubileinyi, on living trunks of L. aitmannii, 22 
Apr 1982 E. P. (TAA 104277) and a living trunk 
of Lonicero sp., 22 Apr 1982 E. P. (TAA 104281 ). 
Distr. Parkent: Chatkal Nature Reserve, on 
Crataegus sp. (7) 29 Apr 1988 A. Kollom (TAA 
127578); nearby, on a dead trunk, 29 Apr 1988 
I. Parmasto (TAA 126250). Prov. SGmarkand, 
Distr. Sarymat: on Lonicera sp., 1926 E. 
Czerniakowski (LE 22512, lectotype of Fomes 
lonicerinus). Distr. Tashkent: Yangi-Kurgan, at 
the Rive r Kurgan-Soh, on d ead trunks o f 
Lonicera sp. , 24 Apr 1982 A. Kollom (TAA 
127410,127412); same area, Kovluk-Sai, on 
base ofa Lonicerussp., 24 Apr 1982 E. P. (TM 
104264); same area, Chimgan, Bolshoi Kok­
Sai, 25 Apr 1982 E. P . (TAA 104407, 104'\.39); 
Chimgan, on base of a living Lonicera sp., 27 
Apr 1982 E. P. (TAA 104396). 

DISCUSSION 

Ecology o f most species o f Phellinus Que!. S. l. 
is not well known, but in species growing on 
living trees , specialization on certain host gen­
era (or related genera) is a rule. There a re 
on ly a few species with a broad s pectrum of 
hosts, e. g., Ph. torulosus (Pers.) Bourdot & 
Galzin is able to infect numerous tree spe­
cies including both angiospermic a nd 
gymnospermic genera; Phylloporia (Phellinus) 
ephedrae (Woron.) Parmasto is growing on two 
very different hosts , Ephedra (Gnetopsida, 
Gymnospermae) and Jasminum (Magnoliopsida, 
Angiospermae). 

Phellinus igniarius (L.: Fr.) Quel., a species 
thought to be common on several tree genera 
earlier, is a complex of not less than eight 
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specialized si b ling spec ies: Ph. alni 
(Bondartsev) Pa rmasto, Ph. cinereus (Niemela) 
Fische r, Ph. igniarius s. str., Ph. laevigatus (Fr. 
ex P. KarsL) Bourdol & Ga lzin , Ph. lundellii 
NiemelA, Ph. nigricans (Fr.: Fr.) P. Karst. , Ph. 
populicola Nie me la, Ph. tremulae (Bondartsev) 
Bondorl sev & Borisov. Ph. pini tBrot.: Fr.) A. 
Ames has been d ivided in to not less than 
seven specialized species. Ph. robustus (P. 
Karst.) Bourdot & Galzin s. I. has been found 
to be a complex of three specie s . Ph. weirii 
(Murr ill) Gi lb. s. I. has been found to be a com­
plex of two species, Ph. 5;ulphurascens Pilat and 
Ph. weirii s. str. 

The macro morphological differences be~ 
tween the specialized s ibling s pecies a re not 
always s triking but usually remarkable for ex­
perienced eyes. Moreove r, micromorphologi­
cal differen ces may be found. bul in many s pe­
cies of Phellinus, the spores are of small s ize 
and the ir di ffe rences between s pecies may 
only be correctly observed when modern meth­
ods of measu rement under high magnifica­
tion and statistical study of variability of speci­
men means will be used. 

In this study, small, but constant distinc­
tion s have been fo u nd between three s ibling 
species of the Phellinus linteus group present 
in Middle and East Asia. Both a1lopntric and 
sympatric s peCiation have caused the origin 
of these taxa. 

Ph. linreus has been described from 
Mesoame rica and South America on uniden­
tified hosts. It is possible but not proved , that 
the same species is widely d is tribu ted and 
occurs also in Africa, South Asia and Australia. 
Too various hos ts men tioned in literature or 
on herbarium labels, a nd s u s pic iously great 
variabili ty of spores and pores (cf. Table 1) of 
t he speCimens collected in these regions, 
points to the need of fur the r studies. Our pre­
dictions a re , that seve ra l add itional si bling 
species related to Ph. linteus specialized to dif­
ferent angiospermic genera will be fou nd in 
future in Africa, Sout h As ia and Australia. The 
use of molecu lar characters may shed light 
on this complex. On the othe r side, when col­
lecting in (sub)ttopicaJ areas, gTeater efforts 
must be made to identify the host of any 
Phellinus species growing on living trees or 
bushes. 
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AbSlrllCI: Fi f!c:~n 5p«ic5 of the DermareacClIe arc: reported for the first time from Estonia. Som~ species o f BtltJI7opsis, 
Gmmrllano and Pirol"'Mace di.scussed in detail. 
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Artiklis csi l31aksc andmcd viictcist EcstiJc uuc nahktik.~ikulisc iiigi koh~. 

INTRODUCTION 

Several rare or interesting s pec ies of the 
Dermateaceae have been collected in Esto­
nia in recent years and also found in old un­
named collections of TAA. The authors have 
collected or identified from collections by other 
myco logists fifteen first records of t he 
Dermateaceae for Estonia. 

MATERIALS AND METHODS 

Freshly collected living mate rial was mounted 
in tap water , and dry herbarium material was 
resoaked in 3% aqueous s o lu tion of KOH. 
Meltzer's reagent (MLZ), Congo Red ICR) and 
Cotton Blue ICB) were used for histochemi­
cal reactions. The mounts were examined in 
a Ni kon Labophot-2 microscope equipped with 
a d rawing tube. The size of microscopical 
structures was measured and drawings made 
from mounts in 3% KOH if not stated other­
wise . All specimens are d eposited in the 
Mycological Herbarium of the Institute of Zo­
ology a nd Botany (TAA) 

LIST OF SPECIES 

BELOHOP818 O B8CURA {Rehml Aebi 

Figs 1-3 
Apothecia appearing in a thick. dark brown to 
blackish subiculum, with a short stipe remain­
ing hidden in subiculum, shallow-cupulate to 
saucer-shaped, 1-2 mm diam. , externally dark 
brown and hairy, hymenium pale yell owish-

gray. Ectal excipu lum of textura globulosa , 
cells 5- 11 /.1m diam., with dark brown walls, 
t he extern al layer covered with clavate da rk 
brown 1-2-celled outgrowths giving it a hairy 
appearance. Ma rgin covered with cyl indrical, 
su bhyaline, hair-like hyphae up to 100 IJm long 
and 4 IJm wide forming a rather thick fringe . 
Asci arising from simple septa, cylindrical-cla­
vate, 8 -spored, 50-80 x 8-11 11m, apical pore 
MLZ+. Spores in two fasci cles, rarely in a sin­
gle fascicle, cylindrical-clavate, 0-7 -septate, 
30- 50 x 2.5-3 .2 j.lm, spore wall slightly thick­
ening and becoming pale brownish at matu ­
rity. Paraphyses cylindrical, apically slightly 
swollen , s lightly exceeding the asci. 

Hi iu ma a , Korgessaare cou nty, Kaibald i 
Heath , 58° 58.5' N 22° 40· E on a dead stem of 
Callu na uulgaris L., Sep 16 2001, coil. K. 
Leenurm, det . A. Raitviir (TAA 165827). 

B. obscura is a species of unclear taxo­
nomic position. Nauta & Spooner (2000) have 
excluded it from Belonopsis suggesting that it 
belongs to Mollis ia. The authors agree, that it 
is not a good Belonopsis as it lacks t he c har­
acteristic crystals of calcium oxalate in the 
medulla, but its ascus and spore characters 
are very diffe rent from those of typical spe­
cies or Mollisia. For this reason we prefer to 
retain the valid current name for th is s pecies 
until the generic limits in mollisioid fungi will 
be clearer than at the present moment. 

B. obscura is a rare species, known until 
now only from a few localities in Austria, Ger­
many and Sweden (Eriksson, 1970; Remler 
1979). 
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B ELONO PSIS RETINC01.A IRa benh ,1 LeGal & F , 

Mangenot 
Apothecia appearing in a th ick, dark brown to 
blackish subicu lum, wi th a short stipe remain­
ing hidden in subiculum, at fi rst dee p ly 
cupulate, then shall ow-cu pu late to saucer­
shaped, 1-3 mm diam., externally dark brown 
and hairy, hymenium pale yellowish or grey­
ish-white. Ectal exci p ulum o f textura 
globulosa, cells 5- 11 )1m diam ., with dark 
brown walls, the external layer covered with 
clavate dark brown 1-2-celled outgrowths giv­
ing it hairy appearance. Medulla of textura 
jOtdcst8, con tain ing nu me rous crysta ls of 
calcium oxalate. Asci a r ising from croziers, 
narrowly clavate, 8-spored, 100-110 x 5-6 ~m, 
apical pore MLZ+. Spores in two faSCicles, cy­
lindrical-fusoid, hyaline, D-3 -septate, 15-20 
x 2-2.5 ~m . Paraphyses cylindrical, apically 
slightly swollen, slightly exceeding the asci. 

L4Anemaa, Puise 58" 46.5' N 23° 27.5' E, 
on a dead culm of PhragmiJes communis Trin., 
June 2 1972, coli. B. Kullman, det. A. Railviir 
(TAA 655341. 

Th is species is rath er widely distribu ted 
in EUrope but evide n tly rare eve rywhere 
(Nann feldt, 1985a). 

CORONE1.LARIA I'ULICARlS (P. Karat . ) Sacc, 
Figs 4-6 
Apothecia of subcuticular origin, erumpent 
and at maturity almost fully protruding and 
seemingly supe rficial, shallow cupulate to 
saucer-shaped, 0.2-0.5 mm dism., pale yel­
lowish to pa le yellowish brown when fresh and 
dry. Ecta l excipu lu m basally of textura 
giobulosa-angularis, cells hya line to pale yel­
lowish, 5-IO).!m diam., turning into a zone of 
textura prismatica at the flanks toward to the 
margin . Margin covered with a fringe of cylin­
drical-clavate hyaline cells, 30-50 x 3-5 ).!m, 
apically encrusted with colourless granules. 
Asci arising from simple septa, broadly cylin­
drical-clavate with a short narrow stalk , 8­
spored, 50-60{-70) x 8-10 ).!m, wide apical pore 
MLZ+. Spores irregularly biseriate, rarely ob­
liquely uniseriate, elli psoid , s tra ight. some­
times slightly inequiJateral, aseptate, con tain­
ing two big or numerous minute lipid drop­
lets, 12- 15 x 4-5 ).!m. Paraphyses cylindrical, 
apically lanceolate and encrusted by numer­
ous colourless granules, up to 5 ~m wide, ex­
ceeding the asci by 10-15 ).!m. 

Laane-Virumaa, Vosu 59° 35' N 25" 58.5' 
E, on dead stems of Sa'rpus tabemaemontani K. 
Ome!. on a wet coastal meadow, July 28 1959, 
coiL P. Poldmaa, det. A. Raitviir (TAA 30230). 

MOL1.ISIA AMENT1COlJo (Sacc.) Rehm 

Parnumaa, Varbla, 58° 25' N 23° 43' E, on 

fallen fruits of Alnus incana, Sep 13 1980, A. 

Raitviir (TAA 64798); Jogevamaa, Ala,m-Pedja 

Nature Rese rve, Puu rm ani, Kirna Natu re 

Trail, 58° 32.5' N 26 12.5' E, on fallen frui ts of 

Alnus incana (L.) Moench, Nov 3 2000, K. 

Leenurm (TAA 165742). 


M01.LISIA BEl't BSUADA (TuJ.) w. PhiUips 


West-Eston ian Biosphe re Reserve, 

Osmussaar, 59° 17' N 230 24 ' E, on a dead 

bran ch of Salix. sp. 

Aug. 192000, call. K. Leenurm, del. A.Raitviir 

(TAA 165668). 


M OLl.lSIA CAJU CINA F a utr. 

Tarrumaa, Ropka , 58° 19' N 26° 38' E, on dead 

leaves of Carex sp., Oct 10 1984, coil , B. 

Kullman, det. A. Raitviir ('fAA 115779). West­

Estonian Biosphere ReselVe, Osmussaa r , 59° 

17' N 23° 24' E. on dead leaves of Carex sp., 

Aug 192000, call. K. Leenurm. de l. A.Raitviir 

(TAA 165667). 


M01.1.ISIA RBVlNCTA (P, Karst.) Rehm 

Hiiumaa , Hanikatsi, islet 580 46.5' N 23? 03' 

E , on dead stems of Filipendula uimaria (L.) 

Max. , June 10-15 1972, call. B. Kullman, del. 

A. Raitviir (TAA 65581, 65582, 65603) . 
J ogevamaa, T6ivere, 580 48.5' N 26° 05' E, on 
dead s tems of Filipendula ulmaria (L.) Max., July 
25 1966, coll . T. He inrichson-Normet, det. A. 
Rai tviir (TAA 3 1196). 

I'EzICULA AE8CU1.EA Kirscht. 

Saaremaa, Viidu, 58" 17' N 22° 07.5' E, on 

dead branches of Corylus auellana L. in Picea­

Pinus mixed forest, Aug 25 1960, A. Raitviir 

(TAA4104 7). 


PtROTTAr;A ASTRAGALI Nannf. 
Figs 7- 10 
Apothecia of s u bcuticu lar ongln, erumpent 
and at maturity almost fully protruding and 
seemingly superficial, s hallow cupu la te, 0.15­
0.3 mm diam., dark gray when freSh, totally 
blackish with a narrow greyish-wh ite margin 
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Figs 1- 6. Belonopsis obscura. - 1. Two asci and a parphysis. - 2. Two spores. - 3. Ectal excipulum. 
(From TAA 165827). Coronellariapuiicaris. - 4. Asci and paraphyses. - 5. Two spores. - 6. Ectal 
excipulum with ma rginal hai rs (From TAA 30230). 
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when dry. Ectal excipu lum o f textu ra 
globulosa, cells dark-walled, 5-10 !-1m diam ., 
some ti mes turn ing in to a narrow zone of 
textura prismatica close to th e margin. Grana 
abundant, single celled or composed of 2-4 
cell s with th ick, da r k-brown wa ll s , 5-7 j.l m 
diam. Setae nu me rous, often arranged in to 
fascicles at the m argin, cylindricaJ or slightly 
tapering, dark brown, t hick-wa lled , apica lly 
subconical, 1-3-septate, 40-50 x 3-5 J.lill. Asci 
arising from croziers, cylindrical-clavate, 8­
spored, 25-40 x 4- 6 !-1m, a pical pore MLZ+. 
Spores irregularly biseriate or obliquely 
uniseriate, fusoid to clavate fuso id, s traight 
to curved, aseptate, without distinct inclusions 
o r containing several minu te lipid drople ts, 
6-9 x 1-1. 5 /Jm. Pa raphyses cylind rical, 
apically clavate , up to 2.5 j.lm wide. 

Tartumaa, Kongu ta, Erumae hill-fort, 59" 
19' N 25° 34 ' E. on dead stems of Filipendu./a 
ulmaria IL.) Max., May 26 200 1, ca ll. K. 
Leenurm, del. A. Raitviir & K. Leenurm [fAA 
165796}. 

This species, until now known only from 
the type locali ty in Switzerland, is easily rec­
ognizable by its small-celled excipulum lack­
ing a wide, distinct zone of textura prismatica 
close to the margin and short spores. It is 
evidently a polyphagous species, not specific 
to Astragalus. Alth ough several species of 
Pirottaea have a rathe r narrow substrate range 
not all of them a re so strictly host-specific as 
emphasized by Nannfeldt (1985). 

PIRO'M'A&.\ KIGROSTRIATA Graddon 
f igs l l -14 . 
Apothecia of s ubcut icular o rigin , erumpen t 
and at maturity almost fully protruding and 
seemingly superficial, deeply cupulate, 0.2­
0.5 mm diam. , dar k gray with the blackish 
stripes on the flanks and with pale greyish 
hymenium when fresh, totally blackish with 
a whitish margin whe n dry. Ectal excipulum 
basally oftextura globulosa, cells dark-walled, 
8-15 j.lm diam., late rally toward the margin 
of textura pris matica, passing at the ma rgin 
into subhyaline protrudi ng hyphae. Grana very 
numerous, very dark a nd opaque , mostly s in ­
gle celled , 6-8 j.lm diam. Setae arranged into 
longitudinal streaks, cylind rical, with thick 
dark-b rown walls, 0-2-septate, 5- 50 x 3.5-5 
).1m . Asci arising from simple septa, cyli ndri­
cal-clavate , 8-spo red, 40- 50 x 4-6 /Jm , apical 

pore MLZ+. Spores irregularly b iseriate, cla ­
vate fuso id, straigh t to curved, aseptate, wi th 
two small polar lipid globules, 8-11 x 1.8-2.5 
).1m. Paraphyses cylindrical , up to 2.5 /Jm wide. 

Tartumaa, Kavilda, 5Sc 20.5 ' N 26" 22' E: 
on a dead s tem of Herac1eum sp., June 17 1987, 
A. Raitviir (TAA 136054). 

This species seems to be confined to the 
b ig Apiaceae, Anthriscus, Angelica an d 
Heradeum. 

PIRO"M"A£A f>1I.0518SI MA N AI'INF. 

Figs 15- 18. 
Apoth ecia of subcut icular or igin, erumpent 
and at maturity a lmost fully protruding a nd 
seemingly superficial, deeply cupulate , 0.2­
0.3 mm dia m., dark gray with pale greyis h 
hymenium when fresh, totally blackish when 
dry. E: c tal exc ipulum basally of textura 
g lobulosa, cells dark-walled, (6-)8- 14 !-1m 
d iam ., lat erally of textura prismatica, cells 
dark-walled , 8-12 x 6- 8 ).1m, passin g at the 
margi n into hyaline long-celled pro trud ing 
hyphae. Grana scarce, very dark and opaque, 
s ingle celled or com posed of two or t hree cells. 
Setae very numerous, forming a many-layered 
fringe hiding the margin , wh ic h is broken up 
into tria ngular teeth, cylindrical, thin -walled , 
apically rounded, with 5- 6 thick, dark brown 
septa, 50-1 00 x 3.5- 5 ).1m. Asci arising from 
croziers, cylindrical-clavate , 8-spored, 14 5­
)50- 65(- 70) x 5-7 J.lm , apical pore MLZ+ . 
Spores irregularly biseriate, fusoid to clavate 
fuso id , straight to curved, aseptate, contain ­
ing 2 big lipid globules, 12- 16 x 2.5-3 .2 ).1m . 
Paraphyses cylindrical, apically clavate to 
sl ightly monilioid , up to 3 !Jm wid e. 

Jarvamaa, Anija, by Mustjogi River, 59 G 19' 
N 25° 34 ' E, on dead s tems of Veronica longifolia 
L., May 20 2001, cal l. K. Leenu rm, det. A. 
Raitvii r & K. Leenurm (TAA 165784). 

Nann reldt (1985) re po r ts t h e species 
France, Switzerland and Italy, always grow­
ing on Geranium silvaticum. The present collec­
tion is the first one outside of the Alps and 
from a different substrate. 

PvRENOf>EZIZA GALli-VERI !P. Karst.) Sacco 

Figs 19- 20. 

Harjumaa, Vasalemma, 59~ 15' N 24c 18' E, 

on dead s tems of Galium boreale L., May 30 

1959, coiL P. P6ldmaa, del. A. Raitviir ITAA 
26593); Ida-Virumaa , in vincinity of J5hvi rail­
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Figs 7- 14. Pirottaea astragali. - 7 . Ectal excipuJum with marginal setae. - 8 . Three setae. - 9. 
An ascus and a paraphys is. - 10. Spores (From TAA 165796) . P. nigrostriata. - 11. Excipular 
cell s. - 12. Setae. - 13. Asci. - 14. Spores (From TAA 136054). 
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Fig_ 15-20. Pirottaeapilosissima. - 15. Setae. - 16. Excipular cells. - 17. Spores . - 18. Asci and 
paraphyses (From TAA 165784). Pyrenopezi2a galii-veri. - 19. Spores. - 20. Asci and paraphyses 
(From TM 26593). 
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way station, 59° 21 ' N 27° 24' E on dead s tems 
of Galium mollugo L., J une 14 1959, coil. P. 
Poldmaa, det. A. Raitviir (TAA 30304). 

This species is difficult to notice in the 
field because of its minute immersed 
a pothecia. It is easily recognizable by the 
fascicula te arrangement of long spores in the 
ascu s. Hutter (1958) describes the spores as 
3-septate a t maturity, but in both examined 
collections they were non-septate , and prob­
a bly not fully matu re as only a few free spores 
were see n . 

P"YRENOPEZIZA MILLEORANA Baud. 
Tartumaa, Noo Co mmunity, Mosina, by River 
Elva, 58° 16' N 26° 26' E, on dead stems of 
Filipendula ulmaria (L.) Max., Nov 12 1998, colI. 
K. Leen urm (TAA 165467), det. H.-O. Bara!. 

PYRENOPEZIZA PAST INACAE (Nannf. ) Gremmen 
1.aa.ne-Virumaa, VA.ike-Maarja 59" 07.5' N 26° 
15' E, on dead stems of Angelica sylues!ris L., 
J u ly 30 1964, A. Rai tv ii r (TAA 433 13); 
Tartumaa, Kongtlla, Erumae hill -fort, 59° 19 ' 
N 25° 3 4 ' E , on dead stem s o f Angelica 
sylvestris, May 26 200 1, K. Leenu rm (TAA 
165793). 

PnlM'OP£Z.J..ZA PULV£RAC&A (Fuckell Gremmen 
Jarvamaa, Anija, by Mustjllgi River, 59° 19' N 
25" 34' E, on dead stems of Filipendula ulmaria 
(1..) Max. , May 20 2001, coli. K. Leenurm, det . 
K. Leenu rm (TAA 165787). Tartumaa, Noo, 
VapramAe, 58° 15' N 26" 26' E, on dead stems 
or Filipendulo. ulmariae (L.) Max., J an 142001, 
colI. K. Leenu rm , del. A. Raitviir & K. 1.eenurm 
(TAA 165769). 
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Additions to the list of the Estonian bryophytes, 1997-2001 
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'Institute of i'.oology and Borno)', Estonian Agricultur2l Univcrsi ty, 1&1 Riia Sireet, 51014 Tanu, Estonia. 
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'Estonian Museum uf Natuml HislOry, 76 Kopli Streel, 10416 Tallinn, Estonia; 

'Insti tute of SOtlO )' and Ecology, Uni\~rs IlY of Tartu, 40 Lai SUCCI, 51005 T utu, ESlOnia. 

Abstract: Teo new spccie~ and onc subspecies have been addcd 10 Ihe list of ESlOoian brrophytcs:Alhnl<1lNio 0/0/;110, Mall/tia 
pilosa, Brylllll mlitllJ, H. III"'iIlOIN'II, Ortbolrir/"'!N !;tlb; lU)i,{pmlliNl1I mO!,lIijolillm, S(hislidiul1I <roHipill/m, S. drgaIIlU/IfI1l, Tri,bo,/O!lIIlm 
Inm*,JontiUlII, U/olo hllldJillJiot, S. marifimum spp.pi1iftmm. Also three V2rictks new for Estonia waS determined. At presem the 
numb;:r of bryophyles recorded from ESlQnia is 537. New locali ties uf ycry (arc (1-3 localities) and rarc species (4-7 
localities) for 49 bryophpes arc presented. 33 species should be elimina[ed from the lisl of rore spcd cs due 10 number of 
fi ndings. Reasons for rari ty in Estonia are discussed. 

Kokkuvo te: K. Vcllak, L. Kannukene, N. Ingerpuu ja M. Lei s. T aicndusi Eesti sammaldc: nimcstikuJe, 
1997-2001 . 

Viim,,~u.: aaSflllC u,.l!imist6OJ~ tulemu.'Il:1 on f.'A:$ti samblal1oor:.l liicncnud 10 liigi ja iihe aiamliigiga:Alho!.rmioi[J·olina, MONNla 
pi/osa, IJ ':)"I'''' mWIIJ, B. IHroill(/INIfI. Orlwlridmm !Jdli, RlJi{omniHI1IIN<{(lIijO/illlll, .\',hirtit!illm <ranipi/"m, J . ~/'?f'nlulllm. Trirhos/om"IN 
bntfo/flO/IlilllJl, Ulola IntlrmllJia(, S. !/INril;mNmspp. pil!fomlfl. Lciti ka kolm Ecstile uut variC[ccti . Procg\lseks on EestiST teada 537 
liiki sammaltaimi. Kicsolcv:ts tOOS on esitarud uued lciuKoha{149 vihoa haruldasc (1-3 Idukohla) ia haruldase (4-7 k:iukohta) 
Ijigi kohr3. l.eidudc rohkuse 10ltU v{;ib 33 samblali iki haruldaste hulga.~T ,.;olja arvam. Analiiiisi r:aksc ka samblaliikide haruJd u!l: 
pOhjuscid. 

INTRODUC TION 
et a I., 1998), and to examine the relationships 

Protection of the biological d iversity is ba sed between rarity and the level of in vestigation. 
on the knowledge of th e distribution of al l plant The key-book of the Estonian bryophytes re­
g roups . Seve ra l recent nat ure investigation fers to s ix species and two varieties new for 
p roject s on the d is tribution and dive rsi ty of E s t o ni a: Mannia sibirica, Scapania 
p lant communities inclu de a lso d a ta a bout gymnostomophila, Sphagnum molle, Seligeria 
b ryophy tes. The databases o f the Estonian patula, Schistidium confusu.m, Racomitnum 
Wetlan d In ventory (Paal e t aI., 1998), an in­ acicu.lare, Atrichum undulatu.m var. gracilisetu.m 
ventory of seminatural lands capes, as well as and &histid iu.m apocarpum var. robustum. Here 
investigation s conducted in Estonian klint for­ we r eport thei r precis e localities. Estonian 
ests, on Vorm s i Is la nd (Leis & Kannukene, names for n ew species, genera, families and 
2001 ) and in several nature p rotection areas divisions are presented. Based on recent stud­
(Soomaa National Park, Viidu m Ae Nature Re­ ies (Mischler & Churc h ill, 1984; Gar bary & 
serve, SalVe Land scape ReselVe, etc.) provided Ren zaglia, 1998; Hed derson et a!., 1998 etc.). 
excellent informa tio n abo ut the new locali­ the class Bryopsida is divided into separate 
ties o f severa l bryophytes. Also, the revisio n divisions. 
of some o ld herbaria y ielded additional in fo r­
mation about the dis tribution of several s pe­

RESULTS
cies . 

The aim of our study was to present infor­ Herbarium a bbreviations: TM - Herbar ium of 
mation abo u t the s pecies a nd localities o f the Institute of Zoology and Botany, Estonian 
bryophytes, new or rare for Estonia, that h ave AgriculturaJ University; TAM - Herbarium of 
been discovered afte r the publish ing of the the Estonian Museum of Natural History; TU 
key -book of the Estonian bryophytes (In gerpuu - Herbarium of th e In stitute of Botany and 

mailto:kl.cllak@zbi.cc
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Ecolgy, University ofTartu , TALL - Herbarium 

of the Tallinn Botanical Garden . 

Other abbreviations: Co - County; comm. ­
commun ity; Is. - island. 

Species new for Estonia are presented in bold 

and for t hem also Estonian names are given. 


Phylum: MARCHANTIOPHYTA - Ho imkond : 
HELVI KSAMMALTAIMED 
Class: MARCHA NTIOPSJ DA Klass: 
HELVIKSAMBLAD 
ATliALAMIA HY ALINA (Sommerf. ) S. Hatt . ­

kahkjaa atalaamia - Represents a new 
for Estonia fam. Cleveaceae Cavers (in Es ­
tonian - sugukond kJeevealised) - 1st loc .: 
Harj.umaa....Cn., Tallinn, Harku , on soil, 10 
May 1927 . Ex Herbario Alberti Ueksipi no 
248, A. Oksip (sub nom. Clevea suecica 
Lindb.l, ver. N. Ingerpuu (2001) (TU). 

MANNIA I'ILOSA (Hornem.) Frye 8. L. Clark ­
karvane mannia - 1st loc.: Harj uroaa Co., 
Vaike- Pakri Is., Sesieria alvar meadow in 
the central part of the island, on soil, 9 
June 1999 N. Ingerpuu (TAA). 

M. 	 SIB1RICA (MllU.Frib.) Frye & L. Clark - 1st 
loc.: Harj uroaa..C..o.., Suur-Pakri Is ., moist 
a lvar meadow in t he northern part of the 
island (fo rmer military area), on the slope 
of a bo mb crater, 12 June 1996 L. 
Kannukene, det. K. Damshold (1997) (TAA). 

C lass: JU NGERMAN NIOPSIDA - Klass: 
LEHTHELVIKSAMBLAD 
BARBILOl'HOZIA KUNZE:ANA (Huebenerj MUIl.Frib. ­

6th loc.: Saaremaa CD..... Saa remaa Is., 
quagmire between Viki and Taavi villages, 
among Polytrichum strictum, 21 June 1997 
N. Ingerpuu (TAA); 7th loc .: Yiljand imaa 
Cn.., Soo maa Nature Park, Vastem6isa for­
es try , transitional mire plne fores t near 
Ordi bog, on a decaying stump, Aug 1998 
K. VeUak, det. N. Ingerpuu (TAA). 

BAZZANIA TRILOSATA (L.) Gray - 4 th loc,: 
YiljandimaaJ:a.., Soomaa Nature Park , 
P61endmaa fo restry (forest square 196), 
drained swamp spruce fo rest, on a hum­
mock, 29 Aug 1998 M. Leis (TU, TAA); 5th 
loc.: eB.r.ru..una.a CD...., Tostamaa co m m., 
drained spruce forest north of Lindi bog, 
19 Sept 200 1 N. Ingerpuu (TAA). 

CEPHALOZIA 	 LQITlESBERGEI<I Schiffn. - 4th loc.: 
~aa..co.., Pikasilla (Koemetsa) bog, 6 
Sep t 1997 E. Leibak, det. N. Ingerpuu 

(TAA); 5th lac.: Yiljandimaa Co. ; Soomaa 
Nature Park, on the shore o f Lake Ordi 
among Sphagnum spp. 19 J u ly 1998 K. 
VeUak (TAA) . 

CEPHALOZIELlA DIVAR1CATA (Sm.) Schiffn . - 7th loc.: 
Parnumaa Co., Kanakilla primeval forest 
(forest square 1001, on a log, 27 May 2000 
N. Ingerpuu (TAAI. 

JUNGERMANNIA CONFERTISSIMA Nees - 2nd lac.: Ida.: 
.'iir..umaaJ:.o.., the North- Eston ian Klint 
near Saka, at the upper edge of the es­
carpment, Aug 1999 N. Ingerpuu (TAA). 

J. 	HYALINA Lyell - 4th lac.: Ida-Virumaa Co., the 
North-Estonian Klint near Toila, the up­
per edge of the escarpmen t, on Cambrian 
sandsto ne , Aug 1999 K. Vellak, del. N. 
Ingerpuu (TAA); 5th Joc,: L~aa 
c.o., the North -Estonian Klint near Purt se , 
on Cambrian blue clay in upper part of the 
escarpmen t, Aug 1999 K. Vellak, det. N. 
Ingerpuu (TAA). 

J . SPHAEROCA RPA Hook. - 5th loc.: Harjuma a Co.. 
the North-Estonian Kli nt near Olgase, the 
upper part of escarpment, on sandstone, 
Au g 1999 K. Vellak, det. N. Ingerpu u (TAAI. 

PORELLA PLATYPHY LLA (L.) Pfeiff. - 7th loc. : 
Piirn umaa c.o., nemeral forest on the base 
of the Salevere klint, on an erratic boul­
der, 18 J une 2000 K. Vellak (TAA). 

RlCclocARPos NATANS (L. ) Co rd a - 3rd loc.: 
Tartllmaa Co., Rannu, in a pond near the 
Lim nological station, July 1999 leg. H. 
Maemels, deL N. Ingerpuu (TAA) ; 4th loc.: 
Iatl.u.maa Co , Tammisp iia , near t he 
Korgemae shop, in a canal in shallow wa­
ter, 5 Aug 1999 H. Miiemets (peTS. com­
ments); 5 th loc.: Tartllmaa Co., southern 
part of Lake Peipsi, Saksa bay, on mud 
among reeds, 30 Aug 2001 H. Maemets, 
del. N. Ingerpuu (TAA). 

SCAPANIA CALC10LA (Arnell & J. Perss.) Ingham­
4th loc.: HaTjumaa....C.o..., Vaike -Pakr i Is. , 
the central parl of the island, on a Sesleria 
alvar meadow, 9 Jun e 1999 N. l:ogerpuu 
(TAA) ; 5th loc.: Saaremaa c..o.., Saareroaa 
Is. , alvar meadow near Orikiila, on soil, 
21 July 1999 N. Ingerpu u (TAA). 

S. 	aVMNOSTOMOPHILA Kaal. - 1st loc.: Harjumaa 
Co., Vaike-Pakri Is., limestone quarry in 
the north-eastern part of the island , on a 
mois t li mestone outcrop, 29 May 1997 N. 
Ingerpuu (TAA); 2nd loc.: Raplamaa....C..o., N 
of Kuus iku, Torma escarpmen t, in a karst 

http:Harj.umaa....Cn
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area, 30 June 1998 T. Ploom puu, det. N. 
Ingerpuu (TAA). 

S . UNGULATA H. Buch - 6th loc.: Ufm~ 
Co.., the North-Eston ian KI.int W of Kunda, 
in the upper part of the escarpment , Au g 
1999 N. Ingerpuu (TAA) . 

S. UMBROSA (Schrad.) Dumort. - 4th loc.: ~ 
Yjr_umaa_Co., Lahemaa Na t u re Pa rk , 
Oandu h iking path, on a log in a stream , 
11 June 1999 N. Ingerpuu (TAA) . 

Phy lum: BRYOPHYTA H6imkond: 
LEHTSAMMALTAIMED 

Class: S P HAGNOPSIDA Klass: 
TURBASAMBLAD 

SPHAGNUM AURICULATUM Schimp. - 2nd loc.: Ida.:: 
~, Lake Valgejarv near Kurtna, 
in water, 23 July 1954 H. Tuvikene (sub 
n om. S. gravetii Russow), ver, K.Vellak 
(200 1) (TAA). 

S. MOLLE Sullo - 1st loc.: Hiiuma8.-.Go>, Hiiumaa 
Is., in a bog N of Tubala, 22 June 1997 A. 
Moen & E. Fremstad (TAA). 

Class : BRYOPSIDA - Klass : LEHTSAMBLAD 
ALOINA RIGIDA (Hedw.) Limpr. - 2nd loc.: 

L22nemaaJ:o>, Vormsi Is., 0.8 km SSW of 
Hosby-Sviby crossroad, suprasaline 
meadow, on a sandy ditch bank, 19 Sept 
1998 M. Leis (TU). 

AMBLYODON DEALBATUS (Hedw.) Bruch & Schimp. 
- 5th lac. : JiiIYaffia<LCo.., Karvemaa Land ­
scape Reserve, Lahmu mire, 20 Oc t 2001 
T. Pesur, det. N. Ingerpuu (TAA) . 

AMBLYSTEGIUM SAXATILE Schimp. - 2nd loc.: 
UHinema8.-..Co., Vormsi Is. , 0.8 km SSW of 
Hosby-Sviby cross road , in a suprasaline 
meadow, 19 Sept 1998 M. Leis (TV). 

A?WOON WORMSK10l.D1I (Homem.) Kindb. -4th loc.: 
PArnumaa Co., northe rn edge of Raama 
bog, on peat of a ditch bank , 18 Ju ne 2000 
T. Ploompuu (TAM). 

ATRICHUM 	 UNDULATUM (Hedw.) P. Beau v. var. 
GAAC1 USETUM Besch . - 1st lac.: Tartumaa.co., 
near Tartu, 19'h century G. K. Girgensohn 
(del. as A. angustatum (Brid. ) Bruch & 
Schimp.), det. L. Kannukene (2001) (TAM); 
2 nd loc .: Liian_e=Yirumaa Go., Venevere 
nemoraJ forest, on roots of a wind-thrown 
spruce, 28 Oct 1970 L. Kannukene (s ub 
nom. A. hausknechtii JUT. & Milde) (TAA); 
3rd lac.: Jjj~x.a.ma.a...J:&., Vooremaa 
nemoral forest, on roots of a stump, 28 

Apr 1970 L. Kannukene, (1991, s ub nom . 
A. hausknechtii J ur. & Milde) (TAA}; 4th 
lac.: Ta rtumaa Co ,Jarvselja Pr imeval For­
est, on t he roots of a wind-thrown spruce, 
23 Nov 1985 K. Tannson, det. M. Leis (1992, 
su b nom. A. hausknechtiiJuT. & Milde) (TU); 
5th loc.: P6 1vamaa Co., Taevaskoja 
Emalate, spruce forest, on soil 6 Sept 1992 
J. Li ira, det. M. Leis (su b n om . A. 
hausknechtiiJu r . & Milde) (TU). 

BARTRAMIA POMIFORMIS Hedw. - 5th lac.: :'lalgamaa 
Co.. , SW of Krabi up to Ku]mlatte, on a 
sandy pat h side, 21 June 2000 M. Leis 
(TUI· 

BRYUM FUNCKlJ Schwagr. - 4th lac.: Laanemaa 
Co~ , Vormsi Is., 0 .4 km S of the Saxby 
lighthouse, alvar spruce forest, on an er­
ra tic boulder, 8 June 1998 L. Kannukene 
(TAMI· 

B. 	KNOWLTO NIl Barnes - 2nd lac.: Hiiumaa Co., 
Ha nikatsi islet, Vargu Pen insula, on 
coastal shingle, 9 May 200 I L. Kannukene 
(TAMI· 

B. 	 MAM ILLATUM Lindb. - 3 th lac.: Hiiumaa Co, 
Hiiumaa Is., Sarve Landscape Reserve, on 
a coastal limestone s hingle ridge. in the 
northern coast of the Sarve Peninsula, 27 
July 1998 L. Kannukene (TAM). 

B. RUBENS Mitt. - puna-pungsammal- lst loc.: 
Saaremaa Co , Nootamaa Islet, on a moist 
coastal limes tone shingle rid ge on the 
western coast of the islet , 14 Ju ly 1998 T. 
Ploom puu , det. L. Kannukene (TAM). 

B. 	SALINUM Lim pr. - 2nd lac.: Saaremaa...Co.., 
Saa re maa Is., Vil sand i Nat u re Park, 
sou thern coast of t he Harilaid Peninsula, 
on a moist coastal limestone shingle ridge, 
25 Sept 1996 L. Kannukene (TAM }. 

B . 	 TURBIHATUM (Hedw. ) Turner - liiv­
pungaammal - 1st lac.: Ida-Yirum aa Co, 
Narva.J6esuu, on dune, 18 June 2001 L. 
Kannukene (TAM ). 

B. 	 VIRIDIS (DC.) Moug. & Nestl. - 3rd lac.: 
Hiiumaa.J:&., Hiiumaa Is ., near Kaihaldi 
village, forest square J87/16. on a log with 
Riocardiapaimata, 26 Apr 1999 N. Ingerpuu 
(TAA); 4th lac.: Hiiuma8.-.Co., Hiiumaa Is., 
near Moirasoo bog (58°56'N 22° 11'E), 24 
June 1999 N. Ingerpuu (pers . comment s} . 

B. 	WARNEUM Blandow - 6th loc.: HaJjumaa Co , 
Suur-Pakri Is., on a limestone outcrop of 
the klint with Myurel/aju/acea, 12 Aug 1998 
L. Kannukene (TAM). 

http:Hiiuma8.-.Co
http:Saaremaa...Co
http:Tartumaa.co
http:UHinema8.-..Co
http:Hiiuma8.-.Go
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DlDVMODON TOPHACEUS (Brid .) Lisa - 5th loc.: 
Laanema a Co, Vormsi Is., NO of Borby vi l­
lage, on a dry meadow, 3 Sept 1952 H. 
Karu, det. M. Leis {TU); 6th loc.: Harjumaa 
Co..., Vaike-Pakri Is ., on a moist limestone 
outcrop of the North-Estonian Klint, 30 May 
1995 L. Kannukene {TAM); 7th lo c.: 
Hiiuma.a...C.a.., Hiiumaa Is., Sarve Land­
scape Reserve, 2 km S of t he Hehermaa 
small ha rbour, on a moist coastal lime­
stone sh i ngle r idge, 10 J une 1998 L. 
Kannukene {TAM). . 

ENCALVPTA MUTICA I. Hagen - 2nd loc.: Uanemaa 
Co., Vormsi Is., Hu itberg, on a limestone 
outcrop, 20 Sept 1998 M. Leis (TU); 3 rd 
loc.: Saeremaa....C_o .. , Muhu Is ., on an a lvar 
m eadow near Nornrnko.la village, I June 
1999 N. Ingerpuu (TAA); 4th loc.: Hiiumaa 
Co.. Kadakalaid Islet. on a moist coastal 
limestone shingle ridge,S June 2000 L. 
Kannukene (TAM). 

GVMNOSTOMUM AERUGINOSUM Sm. - 5 th lac .' 
Hi iumaa Co., Hiiumaa Is., Sarve La nd­
scape Reserve, in the western part of the 
Sarve Peninsula, on an alvar meadow, 28 
July 1998 L. Kannukene (TAM) ; 6th lac. : 
liarjumaa.....Co..., TIirisalu cliff, on wet lime­
stone in the upper part of t he cliff, Aug 
1999 K. Vellak (TAA) . 

HVI'NUM CUPRESS1FORMEvar. JU~CEUM Brid. - 1s t lac.: 
Hiiwn.aa Co_., Hiiu maa Is., Sarve Land­
scape Reserve, Arukuia alvar. on a decay­
ing tussock of Sesleria caerulea, 12 J une 
1998 L. Kannukene, ver. O. M. Afonina 
1199911TAMI· 

ISOTHl!.CJUM MVOSUROIDES Brid. -4th lac.: Plirnu maa 
CJ:t.., Rangu forest , 20 Aug 1936 L. 
ReinomAgi, del. K. Vellak & N. Ingerpuu 
(1995) (TAA); 5th lac.: P6 lvamaa Co., Ahja 
forestry , Arniku. on lower part of a gran­
ite stone, N. Ingerpuu (TAA); 6th lac.: 
Saarem.aa___C..<L, Saaremaa Is., Viidumae 
Nature Reserve, Laasmaa wooded meadow, 
on a stonc fence ; 16 June 1999 L. 
Kannukene (TAM). 

ORTHOTRICHUM DIAPHANUM Brid. - 4th lac.: 
Saaremaa Co., Vilsand i National Park, 
Mustapanga Cliff, 5 Aug 1998 T. Ploompuu, 
d e l. L . Kannukene (T AM); 5th lac .: 
Ia.ttumaa....Gn.. Tartu , Narvamae, in front 
of~Economicum", on a birch trunk, 8 Dec 
1999 M.Leis {TU); 6th lac.: Hiiumaa....Co.., 
Harilaid Islet, on concrete, 6 June 2000 
L. Kannukene (TAM) . 

O. 	LYELLU Hook . & Taylor - LyeUi. tutik - 1st 
loc.· Saarem a a Co., Saaremaa Is., 
Viidumae Natu re Reserve, deciduous for­
est near P.lI.tsuma mire, on a trunk of 
Sorbu s aucupuri a , 25 Aug 1999 L. 
Kannukene (TAM). 

PLAGlOTHEC1UM UNDULATUM (Hedw.) Bruch, Schimp. 
& W. Gumbel - 5th lac.: 5.aa.remaa Co.. 
Kessulaid Islet, spruce forest, on soil. 26 
June 1998 M. ReitaJu, det. L. Kannukene 
(TAMI· 

POCONATUM NANUM (Hedw.) P. Beauv. - 2nd loc.: 
Saaremaa Co .. Saaremaa Is., on an alvar 
meadow near OrikUla village, July 2000 
N. Ingerpuu, det. K . Vellak {TAA). 

POULIA BULB1F'ERA {Warnst.) Warns t. - 4th lac.: 
Ra.R!.amaa.-'&., Jalase Village Reserve, 
alvar fo rest (forest square 4 1), on soil,S 
May 1995 M. Leis (TU) ; 5th loc.: VOOlmaa 
c.o.., Urvaste comm., W of Keema, on road­
side d itc h bank, 11 Sept 200 I K. Vellak 
(TAA). 

POLVTRICHUM PALLIDISETUM Funck - 2 nd lac .: 
l:.iiiumaa£.o..., Hanikatsi Islet, in a broad ­
leaved forest, on a log, 19 July 1993 L. 
Kannukene (TALL, TAM). 

POrnA DRVOJOES (Dicks.) Mitt. - 3rd loc.: Hjjumaa 
Csl.., Kadakalaid Is let, on a coastal terrace, 
6 J une 2000 N. Ingerpuu (TAA). 

P. 	 DAVAL.L1ANA (Sm .) C.E.O. Jensen - 5th loc.: 
Hiiumaa....C..o., Hiiu maa Is., Sarve Land­
scape Reserve, in the eastern part of the 
Sarve Peninsula, moist a lvar meadow , on 
soil, 27 Au g 1998 L. Kannukene (TAM); 6th 
loc.: Hii umaa Co , Hiiumaa Is., Sarve 
Landscape Reserve, on a moist Sesleria 
alvar meadow N of Vi ita farm , 28 Aug 1998 
L. Kannukene (TAM); 7th loc.: Harjumaa 
Co..., 0.5 km WSW of Rahula village, on an 
alvar meadow, July 2000 T. Ploompuu & 
E. Leibak, det. M. Leis (TU). 

PsEUDOCROSSIDIUM HORNSCHUCHIANUM (Schultz) RH. 
Zander - 5th loc. : Saru:.emaa.....C.. Muhu 
Is., on an alvar meadow near NommkUla 
village, 1 June 1999 N. Ingerpuu (TAA). 

PSeuOOLESKEELLA CATENU~TA (Brid.) Kindb. - 6th 
lac.: Raplamaa Co .. Jalase Village Re­
serve, alvar forest near the Tiidu-Tonikse 
karst a rea, on limestone, 22 J u ly 1999 L. 
Kannukene (TAM). 

RACOMlTR1IJM 	 AC1CIJLARE !Hedw.) Srid. - 1st loc.: 
~am:iimaa.£.o.., Soomaa National Park, 
Tipu forest ry, swampy nemoral forest with 

http:Hiiumaa....Co
http:Ia.ttumaa....Gn
http:Saarem.aa
http:Hiiwn.aa
http:liarjumaa.....Co
http:Nornrnko.la
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reed , on a periodically submerged stone, 
Ju ly 1999 K. Vellak, det . M. Leis (TAAl . 

R. li:LONGATUM Frisvoll - 2nd lac.: Saa remaa Co., 
Saaremaa Is., Odalatsi dunes, on sand, 
12 Sept 1969 L. Kannukene (TAA); 3rd loc. : 
Saa re maa Co., Saaremaa Is ., Viidu mae 
Nature Reserve, on a small stone at the 
edge of a field near Maepea fann, 18 June 
1999 L. Kannukene (TAM). 

R. FASCICUlARE (Hedw.) Brid. - 2nd lac.: Raplamaa 
.G.o..., Jalase Vi llage Reserve, alvar forest 
near Tiidu-Tonikse, on a small erratic boul­
der , 22 J u ly 1999 H . Haa b , d eL J . 
Koopmann (TAM). 

RHIZOMNIUM I4AGNlFOLIUM IHorik.) T.J , Kop. ­
suurelehine viltvars - 1s t lac. : L4Bne­
Vjmm aa Co" th e North-Es tonian Klint W 
of Kunda, on soi l at the upper edge of the 
escarpment, Aug 1999 N. Inger puu (TAA) . 

SCH!ST!DIUM APOCARPUM vaL ROBUSTA Nees & 
Hornsch. - 1st loc.: Hiiumaa Co , Hiiumaa 
Is., Sarve Landscape Reserve , a lvar bi rch 
forest in the weastern part of the Sarve 
Peninsula, on limestone, 29 July 1998 L. 
Kannukene, ve r. O. M. Afonina (1999) 
(TAM). 

SCH. ELEGA NTULUM H , H. 810m - lubi­

lohistanukas - 1st loc .: H.i.i.u.m.a.a.. ..• 
Hiiumaa Is ., Sarve Landscape Reserve, 
moist alvar meadow in the eastern part of 
the Sarve Peninsula, on limestone. 27 Ju ly 
1998 L. Kannukene. det. O. M. Afonina 
(\999) (TAM) . 

SCH. MARITIMUM {Turnerl Bruch & Schimp. ssp. 
MARITIMUM - 2nd lac.: l.ia(j'\'.I1:naa_C.o~ , 

J um inda Peninsula, N from Tapurla. on 
coast of Naskal bay, on a granite stone. 
19 June 200 1 U . Ratas, det. L. Kannukene 
(TAM). 

ScH. MARmMUM ssp. PILIFERUM (I. Hagen) B. Bremer 
- 1st loc.: J.aane-yjruroaa Co" Mohni Is., 
NNO coast, on an erratic boulder, 12 July 
1999 L. Kannukene, det. O. M. Afonina 
(1999) (TAM ). 

ScH. RIVUl.-'.RE (Brid.) Podp. - 4th loc.: ,JOgeyamaa 
G.o,o-, Mu ta Rive r . o n stones on th e 
riverbank, 20 May 1975 L. Kannukene 
(TAA); 5th lac.: La4nemaLCo., Matsalu 
Nature Reserve, Kumari Is le t, on a moist 
coastal limes tone shingle ridge. 29 July 
1999 L. Kannukene (TAM). 

SCH. RIVUl.-'.RE var. UTIFOUUM (J . E. Zetterst.) H.A. 
Crum & L.E. An d erso n - 5 t h lac.: 

Pihnll maa Co" spruce forest at Mihkli, on 
a stone at the roads ide, 5 July 1970, L. 
Kannukene (TAA); 6th loc.: HiiumaLC.o.., 
Hiiumaa Is lets Landscape Reserve, 
Saarnaki Islets, on a stone fence under 
Juniperus sh rubbery, 23 June 1991 L. 
Kannukene (TAM); 7th loc . : kUnemaa 
Cn.., Vormsi Is., ca 0.5 km S of the Saxby 
lighthouse, alvar spruce forest, on an er­
ratic boulder, 8 June 1998 L. Kannukene 
(TAM) . 

SEI..lOER1A CAMPYL.OPOOA Kindb. - 2nd loc.: 
Saar<:maa Co" Saaremaa Is ., Kuusnomme 
Peninsula, alvar pine forest. on limestone, 
27 July 1979 L. Kannukene (det. as S. 
recuruata (Hedw.) Bruch, Schimp. & W. 
Gumbel) , del. R. Ochyra {1997) (TAM); 3rd 
lo c.: Saace m aa Co, Saare maa Is. , 
Vi id u mae Nature Reserve. stone fence 
"TUmina-. on limestone. 15 Sept 1999 L. 
Kannukene (TAM); 4th lac. : Hiiumaa.....C.o... 
Hanikatsi islet, d ecid u ous forest, on a 
limes tone fe n ce, 10 J un e 200 1 L. 
Kannuke ne (TAM) . 

S. 	OONN!AtiA (Sm.) C. Mull. - 2nd lac.: I:l.arjumaa 
c.c... Va lkla Cliff, on li mestone, 24 Aug 
1999 N. [ngerpuu (TAA). 

S. PAWl.-'. (Lindb.) Broth. - 1st loc.: Harjumaa 
Co., Vaik e- Pakri Is., limestone quarry in 
the north-eas tern part o f the isla nd , on 
moist outcrops, 18 May 1994 L. Kannu kene 
(det. as S. calcarea (Hedw.) BruCh, Schimp. 
& W. Gumbel) , det. R. Ochyra (1997) (TAM). 

TAYLOR!A TENU!S (Dick s.) Schimp . - 2nd loc.: 
Haljllmaa Co" ca 1 km S of Joaveski , on a 
pasture , 19 May 1949 E. Peikel, de t. L. 
Kannukene (TAM). 

TOR1"ELLA Rl0ENS Alb. - 5th loc.: Hiiumaa..Co~ , 

Hiiumaa Is., Sarve Landscape Reserve, on 
a moist Sesleria a lvar meadow , N of the 
Viita farm, 26 Aug. 1998 L. Kannukene 
(TAM); 6th lac.: Saareroaa Co" Saaremaa 
Is., Jl pJa e lvar meadow, on soil, 22 July 
1999 N. lngerpuu (TAA). 

TORTULA NORVEGICA (F. Weber) Lindb. - 20d lac .: 
LMnemaLCQ., 0 .5 km NW of Kirbla vil­
lage, on a grassland, 31 Aug 1999 M. Leis 
(TU) . 

TRICH08TOMtlM BRACHYDONTIUM Bruch - suur 
juuBsammal - 1s t loc .: s.aar.emaa....c.o~, 

Saaremaa Is., Orikilla alvar, 00 soil, 10 
May 1999 N. Ingerpuu. det. L. Hedenas 
(2001) (TAA). 

http:RIVUl.-'.RE
http:RIVUl.-'.RE
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UL.OTJI, CURVIFOLIA (Wahle n b .) Lilj. - 3rd lac .: 
Laan~irumaa Co , Mohni Is., on an er­
ratic boulder on NO coast of the islan d, 
12 Sept 1997 L. Kannukene, del. M. Leis 
(TAL , TAA); 4 t h loc .: Saarcmaa Co . , 
Saaremaa Is ., Viid umac Nature Reserve , 
on a small stone at the edge of a field of 
Maepea farm, 18 J u ne 1999 L. Kannukene 
(TAM) . 

U . 	DRUMMON Dll (Hook. & Grev. ) Brid . - 2nd loc.: 
Sssremaa Co" Saaremaa Is., Viidumae 
Nature Reserve, Kivesselja forest , in an 
oak forest E of Pa t s uma mire, on a trunk 
of Quercus robur t ., 16 June 1999 L. 
Kannuke ne (TAM). 

U. 	H UT C H I N8 IAE (Sm .) Hammar - Hutchin s i 
sabrik - 1st loc.: Uiii nemaa Co., Vonnsi 
Is., p ine forest between Suurcm6isa a nd 
I'allerna villages, on an erratic bou lde r 
near the Huitberg limestone ou tcrop , 9 
June 1998 L. Kann ukene , det. M. Le is 
(TAM); 2nd lac.: LUnemaa_Co.., Vonnsi Is. , 
deciduous forest between Borby and Ralby 
villages, on a n erratic boulder "SmeniM

, 

21 Sept 1998 M . Leis (TU). 
WARNSTORI'IA TUNDRAE (H.J. Am.) Loeske - 7th loc.: 

liarj.umaLCo.., in the quagmire of Lake 
Suur- Kalajiirv NW of Kakerdaja bog, 19 
May 200 1 T. Pes ur, det. N. Ingerpuu (TAA). 

WEISSIA SQUARROSA (Nees & Hornsch.) C . Mull. ­

4th lac.: I..aAn.eroaa.-C..o.., pasture be tween 
J arise a nd Vagivere villages, 1.5 km a of 
J arise, on a molehill ,S Aug 1999 M. Leis 
(TV). 

DISCUSSION 

Ten bryophyte species and one subspecies, 
new for Estonia, h ave been found recently . 
Two of them, Mannia pilosa and Athalamia 
hyalina, belong to hepatics. The latter was 
ident ified from the old herbarium of Albert 
Oksip, collected already in 1927. M. pi/osa was 
fou nd in 1999 while another species of the 
same genus, M. sibirica, was collected in 1996 
a nd included in t he key-book of the Estonian 
bryophYles (Ingerpuu et aJ. 1998). The Mannia 
s pe cies occur on s m a ll North- Estonian is­
lands. Both of the m are characterized by 
northern d istribution and could have been 
introduced by the Soviet army as they were 
found in former military a reas. 

The following taxa are new to the Esto­

nian mossflora: Trichostomum bmchydontium, 
Orthotrichum Iyelli, Rhizomnium magnifolium, 
Bryum rubens, Bryum turbinatum, Ulota 
hutchinsiae, Schist id ium cra ssipi/um, S. 
elegantu/umand S. maritimumspp. piliferum. 

New localities were found for 49 very ra re 
or rare species and 33 species can not be con­
sidered not ra re in Estonia any longer (Table 
11 · 

Thorough investigations often change the 
knowledge of the rarity of various species. The 
dive rsity of th e Estonian broad-leaved klint 
forest was studied in 1998- 1999 and new lo­
cali ties were fou nd for 20 rare bryophytes (Paal 
et aI., 200 1). S ince the area had been used 
for mili tary purposes and was closed for in ­
vestigations until 1989 , the collections from 
t his area had been occasional or old . Fissidens 
gracilifolius with the single locali ty in t he list 
of the Estonian bryophytes [Ingerpuu et aI., 
1994) appea red to be one of the indicator s pe­
cies on the klint forest floor. A rece n t study 
showed that also Gyroweisia tenuis, Campylium 
calcareum, RhynchDstegium murale, Seligeria spp. 
a nd some other species were quite common 
in the kLint forest and on outcrops. Further­
more, o n e species new for th e Estonian 
bryophyte flora, Rhizomnium magnifolium, was 
found on a wet escarpmen t in k lint fo rest. 

In 1997 inventory of t he Estonian wetlands 
was started . In the cou rs e of th is several s pe­
cies, e.g. Calliregon lriJarium, Calypogeia 
sphagnico/a, Sphagnum lindbergii, S. 
platyphyllum, Pohlia sphagnicola (first record 
from Estonia in 19961) were found not to be 
rare in Estonia. The inventory added one more 
new species for Estonia, Sphagnum molle, col­
lected from Hiiumaa Island by Norwegian 
bryologists. Although the occurrence of this 
s p ecies was p red icted a lready in 1954 
(Laasimer et aI. , 1954), th ere was no exact 
evidence of it until now. 

The islands of Eston ia , which were not 
available for studies during many years, have 
a ric h bryoflora and many new s pecies have 
been fo u nd during recent studies. H. H. Biom 
has identified Schistidium crassipi/um and S. 
conJusum from the herbarium of J. Micutowicz, 
who had collected them fro m Saaremaa Is­
land in 1907 (Blom 1995) . Blom mentioned 
also the possible occurrence of S. apocarpum 
var. robusta (sub nom. S. robus !um (Nees & 
Hornsch.) H. H. Blom) in Estonia, whose first 
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Table 1. List of species that a re not rare for Estonia any more. The number of known localities 
is given in bracke ts. Abbreviations: st r - rather rare (8-12 localities); p - sporadically (13-20 
localities). 

Species No. of 
localities 

Arnblystegiu m tenax (Hedw., st r (9) 
C.E.D. Jens. 

Anastrophyl lu m hel lerianum s t r (12) 
(Linden b.) RM. Schust. 

Brachythecium campestre (C. st r (9) 
MOIL) Bruch, Schim p. & 
W. Gumbel 

B. s tarkei (Brid .) Bruch, 5t r (9) 
Schimp. & W. Gumbel 

B. turgidum (Hartm.) Kindb. 5t r (9) 
caJIiergon trifa rium (F. Weber & 5t r (8) 

O. Moh r. ) Kindb. 
CaJypogeia sphagnicola (H.J . 5t r (8) 

Am. & J . Pers5.) Wamst. 
Campylium calcareum Cru ndw. st r (10) 

& Nyholm 
CephaJoziella hampeana (Nees) s t I' (9) 

Sch iffn. 
Fissidens gracilifolius Brugg.- p (20) 

Nann. 8. Nyholm 
F. pusillus (Wilson) Milde 8tr(10) 
Geocalyx graveolens fSchrad .) st r (8) 

Nees 
Gyroweisia tenuis (Hedw.) st r (9) 

Schimp. 
Lophozia bantriensis (Hook.) st r (8) 

Steph. 
L. rutheana (Limpr.) M. Howe st r (8) 
Plagiopus oederi (Sw.) H.A. st r (8) 

Crum & L.E. Ande rson 

locality was registered by L. Kannu kene in 
1998 from Hiiumaa Is land. 

We have studied the reasons for rarity in 
Eston ia an d have iden tified them for about 
60% of the rare species. For the rest of the 
species t h e reasons are sti ll unknown. The 
main known reasons for rarity are the follow­
ing. 1. Occu rrence in the border region of the 
distribution area. There are about 20% of such 
species among rare bryophytes in Estonia. AI· 
most half of them grow on the northern or 
north-eastern border region, one-fourth in the 
eastern and one-fourth in the southern bor­
der region of their distribution area; 2. Dif­
ferences in some ecological requirements. A 
la rge proportion of rare species is character· 

Species No. of 
localities 

Plagiothecium latebricola Bruch, str(l2J 
Schimp. & W. Gumbel 

P. ruthei Limpr. 5t r (8) 
Platydictya ju ngermannioides st r (9) 

(Brid.) H.A. Crum 
Pogonatum dentatum (Brid.) Brid. str(10) 
Pohlia sphagn icola (Bruch , 5t r (8) 

Schimp. & W. GO mbel) Broth. 
Pe rella cordaeana (Huehener) 5t r (8) 

Moore 
Rhodobryum on tarien se (Kin d b.) st r (8) 

Kindb. 
Rhynchostegiu m mu rale (Hedw.) st r (8) 

Bruch, Sch imp . & W. Gumbel 
Scapania mucronata H. Buch st r (9) 
Seligeria calcarea (Hedw.) Bruch, s t r (8) 

Sch imp. & W. Gumbel 
S. pu siUa (Hedw.) Bruch, Schimp. s t r (l l ) 

&W. Gumbel 
Sphagnu m lind bergH Lindb. 8t r (9) 
S. platyphyllum (Bra ithw.) p (15) 

Warnst. 
Thamnobryum a lopecurum 8t r (10) 

(Hedw.) Gang. 
Timmia bavarica Hess!. 5t r (9) 
Tortula lingulata Lindb. st r (10) 
Trematodon ambiguus (Hedw.) st r (8) 

Homsch. 

ized by the demand for h igh humidity or they 
a re substrate specific !Ingerpuu & Vella k, 
1995). Suitable for them localities a re rare. 
3. Human activity which affects a bout half of 
the rare species. The main threatening ac­
tivities are forest manage ment, d rainage of 
mires and drainage and po ll u ti on of 
waterbodies tLiIleleht, 1998). 

The number of bryophyte species, new for 
Estonia, which have been discovered in the 
seven years since the publication of the list 
of the Estonian bryophytes in 1994 , amounts 
to 27. Of these species seven have been found 
on the Pakri Islands (Kannukene . 1998) and 
nine species on other islands (Kannukene, 
1997a, 1997b; Ingerpuu & Leis, 1999; 
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Ploompuu et aI. , 1999 etc.) . This indicates 
once again that the bryoflora of the Estonian 
islands is extremely divers e . At the same 
time, 37 species are considered not to be rare 
any more due to the existence of new locali­
ties. Thus the re are less ra re species in Es­
tonia today than in 1994. 

Although many ne w localities have been 
found recen tly. ea.r lie r inves tigations showed 
that human impact has been d ras t ically in­
creasing during the last decades, and sev­
eral localities of different species have been 
damaged or destroyed. This concerns mainly 
species in h abiting fens or virgin forests. For 
many species, a ltogether for about one-fifth 
of all rare species (e.g. Meesia longiseta, Sphag­
num auriculatum, S. aongs lroomii, Tay/ona fenuis, 
Splachnum sphaericum, Onoophorus wahlenbergii 
etc.), only old data are 8v8.ilable (from before 
1970). To obtain information about tbe state 
of the hryologica! diversity in Estonia data not 
only for rare species but also about the distri­
bution of all bryophyte species is needed. 
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Absuact: 20 species o f lichenicolous fu ngi au reponed from $(!urhern Siberia. Abf'(Jfho/llls (Mf1I/nctlu, Elllklr«ru.r lI/pestris, 
Monodic(JSfll/iginoso, HmmttmiJ I)ropmsis, Phuropsis npholtHfioidts, Rrjmcl(Jhilll'"JNlligmu. and Spharrt/Jolhttillm parmi/iM are new 10 

Runi". The other fungi are new to rhe Sayan-Tuva Mountains. 

Kokkuvote: r.,·L P. Zhurbenko ja T. N. OOlyukova. Sajaani-Tuva miigcde (LOuna-Siber, Venemaa) 
lihhenikoolscd sccnOO. 

Ter.tatakse 20 Iihhcnikoolse SC(:neliigi lciust LOuna-Siberis. Ndst 7 -A/lroIhuIlNI famtltsmll, End()Wffls "1jH.lris, Monodidy,fiiligjnQ'o, 
POnJ~ oroptlfsU, Phoropsir trphalodilJidts, &fraclobilllfNJNltigmRja. SpJ-rrlIotlJ«iNfN pamtrb'at - on (l;maslciud V~n~maaL Ulci,Enud 
on ldlud Saju ni-Tu\"l mage<lest esmakordscll. 

INTRODUCTION 

Thi s paper cont inues th e series dealing with 
lichenicolous fungi of Siberia (Zhurbenko & 
Davydov, 2000; Zhurbenko & Hafellner, 1999; 
Zhurbenko & Santesson, 1996) . The study is 
mainly based on the material collected by T. 
N. Otnyukova during her studies of t he lichen 
flora of State Reserves Stolby (PillarsM} and 
Azas located in the Sayan-Tuva mountain 
country, Southern Siberia, Russia (Fig. 1). As 
lichenicolous fungi were not a primary focus 
of the fie ld research a t that time, the result­
ing list is doubtless incomplete. Som e addi ­
tional speci mens from the neighbouring a r­
eas are a lso included. 

Reserve Sto lby (S0030'-SsoSO'N, 90°40 '­
92°55 'E) is located 15 km S of Krasnoyarsk by 
the right ban k of the Enisey River, on t he 
n o r th western spurs of the Eastern Sayan 
Mountain s (Berezovsk ii Dist r ict o f the 
Krasnoyarsk Region , Krasn oya rsk Terr itory, 
Russ ia}. Weathered ou tcro ps of Devonian 
syenite intrusive rocks, exhibiting fancifu l pil­
lars, are respon sible fo r the characterist ic 
topography of the a rea. Most of the pillars h ave 
its own names, e .g., Heart, Mittens. The re­
gion has rela tive ly low mountainous relief, 
with elevation s gently increasing southwards 
and varying from 200 to 800 m a. s . 1. The 
area is influenced by a continental climate . 

The average annual extremes range from -20 
"C in January to + 15.7 ·C in July (Belyak & 
Serikov, 2000). Mean annual temperature is­
0.6 ~C. Mean annual precipitation is 437 mm. 
The active vegetatio n growing period lasts 138 
days . The vegetation of the area is boreal and 
re flects a ve r t ical zonation ca u sed by the 
mountainous terrain. The principal vegetat ion 
types are mountain taiga dom inated by Abies 
sibirica Ledeb. , occurring from 500 to 700 m, 
and forests wit h Pinus sylvestris L., associated 
with the syenite outcrops. Betulapendula Roth 
and Picea obouala Ledeb. may co-dominate in 
forest communities . 

The second study area was located in the 
inte r -mon ta n e Todzhins k ay a Depression 
(Todzhin s kii District of Tuva Republic, Rus­
s ia), surrounded by mountain systems of the 
Akademika Ob ruch eva Range to the south, 
Western Sayan to the west and north-west , 
and Eastern Sayan to the north and nort h ­
east. Collections have been m ade within the 
Reserve Azas (52 °19 '-42'N, 96°32'-98 ~48'E} and 
from 30 km to the west, near the settlement 
of Toora-Khem by the Big Yenisey (Biy-Khem) 
River , which is the main river of Todzhinskaya 
Depression. The floor of the depression is gen­
tly inclined from west to east fro m elevations 
of 850 to 2000 m a. s. L, surrounding mou n­
tain ranges reach e levations of 2300- 2900 m 
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Fig. 1. Location of the main study a reas: 1 - Reserve Stolby, Eastern Sayan; 2 - State Reserve 
Azas, Tuva. 

(Molokova & Kartashov, 1999). The a rea was 
ex tens ive ly glaciated d ur ing the late 
Pleistocene a nd thus is main ly covered by over­
ly ing nuvioglacial sand, pe bble, an d boulder 
deposits. The cl imate is markedly continen­
tal. The tem peratu re ranges fro m a mean 
minimum of -28.7 °C in Ja nuary to + 14.6 "C 
in J uly. The mean annual tempera tu re is ­
5 .5 "C. The mean annual precipitation is 343 
mm, most falling in sum me r (60%). Win ter is 
very cold, with minima l te mperatures as low 
as -54 "C. Summe r is s hort and cool, with 
occasional night frost s. The frost-free period 
is 52 days. The vegetation growing pe riod lasts 
123 days. The study area supports d ifferen t 
types of vegetation: steppes, meadows, bogs, 
shrubs, fores t s (dominated e. g. by Betula 
pendula Roth, Pinus sibirica Ou Tour, Larix 
sibirica Ledeb.) and m ountain tundras. Moun­
tain belts are represented by s teppe and for­
est-steppe from 850-900 m; herb, Larix and 

Betula forests from 900- 1100 m; lic hen-moss, 
Larix, Pinus sibirica forests from 1000-1700 m: 
subalpine meadows, shru bs and s pa rse for ­
ests from1700- 1900 m ; a lpine meadows and 
tundras from 1900- 2600 m . 

MATERIAL AND METHODS 

Most collections we re made by the second 
author during 1995-1999. All determinations 
are by t he firs t author. Macroscopic features 
were examined with a LaMa dissecting mi­
croscope MBS- I . Microscopic c haracters were 
studied in squash pre pa rations or hand sec­
tions in water, 10% KOH (K), or Lugol's iodine 
solution (I) by u se of a LOMO light microscope 
MBR-3 (to x 900). Unless o therwise indicated, 
microscopic measure ments are based on wa­
ter mounts. The cited specimens a re depos ­
ited in th e myco logical herbar ium of the 
Komarov Botanical Institute in St. Petersburg 
(LEI· 



R ESULTS AND DISCUSSION 

Annotat ed lis t of s pecies 

The annotations include information on col­
lect ing sites, host lichens, collector's num­
bers, known distribution in Russia, and some 
incidental notes. Species denoted by an as­
terisk (*) are new to Russia. 

Abbreviations: LE - Komarov Botanical In­
stitute, St. Petersburg; M. Z. - M. Zhurbenko; 
T. D. - leg. T. N. Otnyukova; tho - thallus. 

*ADROTIJALLUS CAERULESCENS Kotte (syn. A. tulasnei 
M. S. Cole & D. Hawksw.)-Iu'la. Todzh inskaya 
Depression , Big Ycnisey River valley, Arbyk 
Creek mouth opposite t he settlement of Toora­
Khem, 52°26'N, 96°05'E, alt. 850 m, on rocks 
a t the steppe slope on the left bank of the 
creek, on Xanthopannelia conspersa (lh.), 11 Aug 
1996, T. 0., LE 207749. 

New to Russia. 

ADROTHALLUs PARMELIARUM (Sommerf.) Arnold ­
Ealit.e.rn...say.an. State Reserve Stolby, 55°50'N, 
92°45'E, alt. 600 m, pillar Mittens, on Pannelia 
ompha/odes (th.), 26 May 1996. T. 0.; ibid., 
alt. 550 m , pillar Heart , on Parmelia 
omphalodes. (th. ), 26 May 1996, T. 0., LE 
207751. - :ru~a. Todzhinskaya Depression: Big 
Yen isey River valley, near the settlement of 
Toora-Khem, 52°26'N, 96"05'E, alt. 850 m, in 
birch and larch forest on the river terrace, on 
Parmelia su/cala (th.), 14 Aug 1996, T. D. 922, 
LE 207756; State Reserve Azas, Lake Azas, 
52°24'N, 96°27'E, alt. 850 m, near the fisher­
men's cabin, on epiphytic Pannelia sulcata (th.), 
2 Aug 1995, T. O. 1115; ibid ., 52°24'N, 96°35'E, 
alt. 850 m, near the Red Stone cabin, in larch 
forest, on Parmelia sulcala (th.), associated with 
Phacopsis oxyspora and Echinolhecium 
reticulatum, 19 Au g 1996, T. O. 1172, LE 
207753; 8 Aug 1999, T. 0.; ibid., lower por· 
lions of the Azas River at its junction with 
the Kara-l'esh Creek, 52°26'N, 96°50'E, a lt. 
1000 m , on Pannelia su/cala (th.), 18 Aug 1999, 
T. D ., LE 207755. 

Known distribution in Russia: KareHa 
(Fadeeva et aI. , 1997; Norrlin, 1876), Len in­
grad Region (Brenner, 1886; Wainio, 1878), 
Putorana Plateau (Zhurbenko & Hafellner, 
1999), Eastern Sayan, Tuva, Altai (Zhurbenko 
& Davydov, 2000). 
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BAcHMANNIOMYCES UNCIALICOLA (Zopf) D. Hawksw.­
Iu'ia. Todzhinskaya Depression, State Reserve 
Azas, Ulug -Arga Mts., upper stream of 
Arkhaige-Khem River, 52"35'N, 97"39'E, alt. 
2080 m, mountain Betula shrub tundra, 17 Jul 
1995, N. L Molokova, on Cladina arbuscula (th.: 
all through podeHa), LE 210256; on Cladina 
ste/laris (th.: all through podetia), LE 210255. 
Pycnidia 0.1-0.13 mm diam. , immersed in ver ­
rucae of the host thallus , which are in turn 
aggregated into convex botryose galls 0.5- 3 
mm d iam., concolorous with the host thallus. 
Conidia simple , e llipsoidal to ova1, 7-8 x 3-4 
~m (n=10, specimen on C. arbuscula) or ellip­
soidal to lemon-shaped, 6.5- 10 x 5- 6)..1m (n-20, 
s pecimen on C. slellaris), truncated at the ba­
sal apex, with rather thick wall, hyaline. 
Though B. uncialicola has been reported on 
Cladina (e. stellaris, Vouaux, 1914), later veri­
fied records were restricted to Cladonia spp ., 
viz. C. amaurocmea, e. telTQe-nOlJae, e. turgida. 
and e. uncilais (Hawksworth, 1981; Santesson, 
1993). When growing on Cladonia s pp. the fun­
gus was reported to make the branches on 
which it occurs geniculate , and have some­
what wider conidia (7-)8-10(10.5) x 4-5.5(-6) 
)..1m (Hawksworth, op. cit.). 

Known distri bution in Russia: Taimyr Pe­
ninsula (Zhurbenko , 1998; Zhurbenko & 
Pospelova, 2001 ), Tuva. 

CORTICIFRAOA FUCKELfl (Rehm) D. Hawksw. & R. 
Santo - 'I:uv.a. Todzhinskaya Depression, Big 
Yenisey River valley, near the settlement of 
Toora-Khem, 52°26'N, 96°05'E, a lt. 850 m, in 
larch forest, on Peltigera praete.>elata (th.), 17 
Jul 1995, T. 0. , LE 207757; on Peltigera spp. 
(th.), 23 Jul 1995, T. 0., LE 207713; 2 J ui 
1999, T. 0., LE 207758. 

Known distribution in Russia: Kola Penin­
sula (Zhurbenko. 200 1). Karelia (Hawksworth 
& Santesson, 1990), Tuva. 

E CHINOTHECIUM RETICULATU M Zopf - I..uYa. 
Todzhinskaya Depression, State Reserve Azas, 
Lake Azas, 52°24'N, 96"35'E, alt. 850 m, near 
the Red Stone cabin, in larch forest, on 
Parmelia sulcata (th.), associated with 
Abrothallus panneliarum, 8 Aug 1999, T. 0., LE 
207761. 

Known distribution in Russia: Taimyr Pe· 
ninsula (Zhurbenko & Santesson, 1996), Tuva, 
Altai (Zhurbenko & Davydov, 2000). 
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*ENDOCOCCUS i\I.PESTR!S D. Hawksw. - Wester n 
s.ay.an. 125 km SE of Aba kan, valley of Malyi 
Ke bezh River in the vicinities of Tanzybei, 
S3~ 1 0'N , 92°55'E, alt. 350 m , N.V. Stepanov: 9 
Nov 1997, on Usnea su.bfloridana (th .), LE 
2 10253; on Usnea substerilis (th .), LE 210254 ; 
5 Nov 1997, on Usneasp. (th .), LE 210252. 

Ascomata perithecioid , globose, 0.05-0.07 
mm diam. , black, glossy, s uperficial, crowded 
on globose , dark brown to black, 0.2-0.8 mm 
diam. ga lls at t he a pices of host b ranches. 
In terasca l fi laments absent. Asci 
subcylindrical to obclavate, 37-50 x 8- 13 /.1m 
(n- lO) , 8 -spored, apex 2- 5 /.1m t h ick, I- , K/I -; 
protopla s t i+, K/I+ red -orange. Ascospores 
soleifonn, lower cell narrower than the upper 
and s lightly attenuated, 8- 12 x 3.5-4.5 /.1m 
(n- 20), I -septate, constricted at the septum, 
with smooth and thick wall 0.5- 1 j.lm, at first 
colou rless, then pale to medium olive -brown, 
over la pping biseriate. 

New to Russia . 

ENDOCOCCUSNANEu.uS Ohlert - Iuva. Todzhinskaya 
hollow, Big Enisey Plateau, at conj u nction of 
Khoral and Big Enisey Rivers, 52~IO'N, 96~37'E, 

alt . 1000 m, in Pinus sylvestris forest, on 
Stereocaulon tomentosum (healthy and bleached 
phyllociadia) , 6 Jul 1999, N. I. Molokova, LE 
210262. 

Known dis t r ibution in Russ ia (mainly 
based on unpu blished materials of M. Z.): 
Baikal Lake Region, Karelia, Malyi Yamal Pe­
ninsula, Murm ansk Region (Zhurbenko, 200 1), 
Central and Northen Ural, Putorana Pla tea u 
(Zhurbenko & Hafellner, 1999) , Tuva, Central 
Yaku tiya. 

LICHENOSTIGMA MAURERI Ha fellne r - I.u.v.a. 
Todzhins kaya Depression , State Reserve Azas, 
near eas tern extremity of Lake Azas, left bank 
of the Azas River, 52"23'N, 96G 35 'E, alt. 9S0 
m, in larch forest, on Evemia mesomorpha and 
Usnea sp.(thaUi), 12 Aug 1997 , T. 0., LE 
207762; ibid., 52~25'N, 96"38'8 , alt. 950 m , in 
fores ted Sphagnum bog, on Usnea s p. lth .), 18 
Aug 1997,1'. 0., LE 207763. 

Known distribution in Ru ssia: 1'uva, Altai 
(Zhurbenko & Oavydov, 2000). 

*MONOO!CTYS FUI.IGINOSA Etayo - ~a . 

Todzhinskaya Depression, Serl ig-Khem River 
at 3 km upstreams from its mouth, S2"08'N.. 

96"54'E, a lt. 1000 m, on Lobariapulmonaria (th.: 
uppe r s u rface), 8 Ju\ 1999, N. 1. Molokova, LE 
210251. 

New to Ru ssia. 

NE CTRIO flS IS LECANODES ICes.) Diederich & 
Sch roers - Tu.Y.a. Todzh ins kaya Depression: 
Big Yenisey River valley, near the settlement 
ofToora-Khem, 52~26'N, 96~05'E, alt. 850 m, 
in birch -larch fo rest, on Peltigem sp. (th.: up­
per surface), associated with Conicifraga 
juckelii and Scutula sp., 2 Jui 1999 , T. 0. , LE 
2 07765; State Reserve AZ Qs, Lake Azas, 
52"26'N, 96· 37'E, aiL 850 m , near YIgi-Chul 
cabin, on Peltigem canina (th .I, 1 Aug 1995, T. 
0., LE 207764; ibid., 52'24'N, 96"35'E, alt. 850 
m, near the Red Stone cabin, in larch fo res t, 
on Pelligem colIina (Ach .) Schrad, (th .: mostly 
on its upper s u rface, occasionally on the lower 
one), 19 Aug 1996, T. 0.1 153, LE 207766. 

Ascospores narrowly ellipsoid, I-septate, 
constricted at the septu m , colourles s , 9.5-11.5 
- 3-5 /.1m (n • 26) . 

Known distribution in Russia: Tuva, Altai 
(Zhurbenko & Davydov, 2000). 

NWIAM VA I'ELTIGERAE (Mont.) Theiss. & Syd. - J'uva. 
Todzhinskaya Depression, Big Yenisey River 
valley , n ear the settlement o f Toora- Khem , 
52"26'N , 96"0 5'E, alt. 850 m , in birch -larch 
forest, on Peltigem sp. (th .), 22 Jull 996, T. 0., 
LE 2077 18; on Peltigem efr. horizontalis (th.), 
22 Ju1 1996, T. 0.; on Peltigera efr. polydactylon 
(th.), 11 Aug 1996, T. 0 ., LE 207754 . 

Known d istribution in Russia: Putorana 
Pla teau (Zhurbenko & Hafellner, 1999), Tuva, 
Altai (Zhurbenko & Davydov, 2000). 

"PAR/lN E;CTRIA OROPENS!S (Ce satil D. Hawksw. & 
Piroz. - Eas tern Say.a n. State Reserve Stolby, 
55"SO'N, 92~45'E, alt. 600 m, pillar The Firs t 
Pillar, on Physconia detersa (th.), 10 Sept 1995, 
T. 0 ., LE 207768. 

Apothecia glo bose, sessile, p in k, 0 .2 mm 
diam. Ascospores muriform , 4-7-transseptate 
and l-longiseptate, colourless, 27-37 x 8.5­
12 ~m (n .. 10, in KOH) . 

New to Russia. 

·PHACOPSIS CE PHALODI010ES (Ny!.) Triebel & 
Rambold - I.wLa.. Todzhinskaya Depression , 
Big Yenisey River valley, near the settlement 
of Toora-Khem, 52~26'N, 96"05'E. alt. 850 m , 
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in birch-larch forest , on Hypogymniaphysodes 
(lh.), 13 Jui 1996, T. 0 ., LE 2077S9; 14 Aug 
1996, T. 0., LE 207760. 

New to Russia. 

PHACOPS1S OXVSPQRA (TtlL) Triebel & Rambold ­
Ea~erlLSay.an. State Reserve Stolby, 55"50'N, 
92°45'E, a lt. 600 m, pillar Mittens, on Parme/ia 
omphalodes (th .), 26 V 1996, T. O. -~. 
Todzhinskaya Depression: State Reserve Azas, 
Lake Azas, 52°24'N, 96~27'E, alt. 850 m, near 
the fis hermen's cabin, on Parmelia sulcata (lh.). 
2 Aug 1995, T. 0 . ; ibid., 52°24'N, 96-3S'E, alt. 
850 m , near the Red Stone cabi n , in la rc h 
forest, on Melanelia oliuacea (th.) , 19 Aug 1996, 
T. 0 .; on Pannelia su/cata(th .), associated wit h 
Abrothallus parmeliarum, 8 Aug 1999, T. 0.; on 
epilit hic Xanthopannelia conspersa (th.), 19 Jul 
1996, T . 0.; Big Yenisey Rive r valley, near 
the sett lement of Toora-Khem, 52"26'N, 
96"05'E, alt. 850 m , in birch-la rch forest, on 
Melane/ia o/iuQcea (th. ), 22 J u1 1996, T. 0. ; II 
Aug 1996, T. 0., LE 207750; on Parmeliasulcata 
(th. ), associated with Abrothallus panneliarum, 
5 Aug 1996, T. O. 931; 14 Aug 1996, T. O. 
1020, LE 207767; ibid., in rocks on steppe 
slope, on Xanthoparmelia conspersa, II Aug 
1996, T. O. 98 1, LE 207752. 

Known dist ri bution in Russia: Kare li a 
(RasMen , 1939), Leningrad Region (Brenne r , 
1886). Pulo rana Plateau (Zhur b e nko & 
Hafellner, 1999), Eastern Sayan, Tuva , Altai 
(Zhurbenko & Davydov, 2000) . 

PHAEOSPOROBOLUS USNEAE D. Hawksw. & Hafellner 
- E.as.ieJ:.n...S;}C.an . S t a te Rese rve Stolby, 
55"50'N, 92°4S'E, alt . 600 m, near Laletino 
cabin, on USnea substerilis (th.), 4 Nov 2000, T. 
0 ., LE 210257; on Usnea glabrescens (th.), 4 
Nov 2000, T . 0., LE 210258. - I1l..\!.a. 
Todzhinskaya Depression, State Reserve Azas, 
left bank of the Azas River a t the eastern ex­
tre mity of Lake Azas, S2°23'N, 96°35 'E, al t. 950 
m, in la rch forest, on Usnea sp. (th.), 12 Aug 
1997 , T. 0., LE 207769 . 

Known djstribution in Russia: Northe rn 
Ural (unpubli shed materials of M. Z.), Taimyr 
Peninsula (Zhurbenko & Santesson, 1996), 
Eastern Syan , Tuva, Altai (Zhurben k o & 
Davydov, 2000). 

PRONECTRIA ROBERGE1 (Mont . & Desm.) Lowen ­
Eastern Syan. 40 km N of Krasnoyarsk, near 

the settlement of Pogorelka, 56~25'N, 93~00'E, 
in larch forest, on Peltigera canina (th.: b leached 
spots on t he upper surface), 20 J ul 2000, T. 
0., LE 21 0259. 

Perithec ia marked ly obpyriform. 
Ascospores 12-16 x 3-4IJm. 

Kn own distribution in Russia: Northern 
Ural (unpublished materials o f M. Z.), Eas t­
ern Syan, Altai (Zhurbenko & Davydov, 2000), 
Baikal Lake Region. 

*RE,FRACTOHILUM PELTIGERIIE (Keissl.) D. Hawksw. ­
:ru:.m. Todzhinskaya Depression, State Reserve 
Azas, Lake Azas, 52°24'N, 96*35'E, alt. 950 m, 
near the Red Stone cabin, in larch forest, on 
Peltigera canino (th.), 16 Aug 1997, T. 0., LE 
207770 . 

New to Ru ssia. 

~SCUTULA MILIARIS (WaUL) Trevis." - T.uY.a. 
Todzhinskaya Depress ion, State Reserve Azas, 
lower portion s of the Azas River at the junc­
tion with the Ka ra-Tesb Creek, 52°26'N, 
96Q 50'E, alt. 1000 m , in Sphagnum bog, on 
Peltigera malucea (th .), 15 Aug J999, T. 0. , LE 
20777 1. 

Apothecia rounded , sessile. light yellow 
to dark brown , glossy, 0.1-0.3 mm diam. 
Ascospores I -septate, colourless, 8-12 x 3.5­
5.S 11m (n ~ 15) . According to Triebel et a l. 
(1997: 333) Scutula miliaris should have larger 
(la- IS x 4-7 IJm) ascospores. 

Known distribution of Scutula miliaris in 
Russia: Kol a Peninsula (Vain io, 1934 ; 
Zhurbenko, 2001 ), KareJia (Fadeeva et a I., 
1997; Riisanen, 1939; Vainio , 1934, 1940), 
Chukchi Peninsula (Karatygin et al. , 1999). 

·SPHAEREUDll-lEC1UMP"RMEUAE Diederich & Etayo­
E.astern Sa:y:an. S tate Reserve S to lby, 5soS0'N, 
92"4S'E, alt. 600 m , pillar Mitra, on saxicolous 
Rimelia reticulum (th.: associated wit h necrotic 
patches), 13 Sept 1995, T. 0., LE 2102 14. 

New to Russia. 

T AE NI OLELLA BESCHIANA Diederich - I1l..\!.a. 
Todzhinskaya D epreSSion, Akademika 
Obrucheva Range, Big Yenis ey River basin, 
upper stream of Dugdu River, 52"07'N , 98"02'E, 
alt. 1880 m, mountain tundra. on Cladonia 
pleurota (th.: mainly basa l squamules, a lso 
pod et ia), 23 Jul 1999 , N. I. Molokova, LE 
2 10260. 
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Known distribution in Russia: Franz J osef 
La nd (Z hurbenk o & Santesson, 1996), 
Murmansk region (Zhurbenko, 200 I), Taimyr 
Penins ula (Zhurben ko, 1998), Tuva. 

In this work we report 17 genera with 20 s pe­
cies of li c hen icolous fungi. Abrothallus 
caerulescens, Endococcus alpestTis, Monodictys 
fu1iginosa, Paranectria oropens is, Phacopsis 
cephalodiDides, Refractohilum peltigerae, and 
Sphaerellotheciumpanneliae are new to Russia. 
Abrothallus parmeliarum. Phaccpsis oxysporn, 
Phaeosporobolus usneae, and Pronectria robergei 
are new to the Eastern Sayan. Abrothallus 
parmeliarnm, Bachmanniomyces uncialicola, 
Corticifmgafuckelii, Echinothecium reticulaturn, 
Endococcus nanellus, Lichenos tigma maureri, 
Nectria lecan odes , Neo lamya pelrigerae, 
Phacopsis oxyspora, Phaeosporobolus us neae, 
"Scutula miiiaris", and Taeniolella beschianaare 
n ew to Tuva. 
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Helotiales and Pezizales 
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Helotiales 

PE:ZOLOM,o. M,o.RCHANTf AE: (Sommerf.) Benkert ­
Jl:i.rvamaa Co., Albu Comm., JArva-Madise, 
Kodru smash (S9°06.7'N, 2s036.3'E), on 
moss, 3 July 1999 B. Kullman, del. 8. 
Kullman & A. Raitviir (TAA 179075). 
Apothecia cup-shaped , watery - wh ite 
throughout, disc up 2-4 mm in diam., sur­
rounded by narrow erect rim with narrow 
pointed teet h , 250 j.lm long, ro rmed o r ca 
20 hypha- like hairs or 246-300 x 2.1-3.8 
j.lm. Asci slight ly pointed towards apex, 
76.3-84.8 x 7.4-9.5 pm, pores blued by io­
d ine. Spores cylind rical, hyaline, smooth , 
(6.9)7.4(8.5) x (3.2)3.4(4.2.) j.lm. Paraphy­
ses cylindrical, up to 1- 1.6 j.lm thick, sep­
tate, colorless. 
Very rare. The s ixth fi nding in the world. 

Pezlza les 

PSEUDOMBROPHILII CERVAFUA (W. Philli ps in Stev. ) 
Brumm. - Harjumaa Co. , Harku Comm., 
Harku smash. (59°22.S'N, 24°3S.S'E), on 
dung, 15 May 2001 B. Kullman (TAA 
179609). 
Asci cylind rical. 150-1 55 x 15-16.5 pm, 
ascospores oblong-ellipsoid (length/width 
ratio 1.9-2), 16.4-17.2 x 8.2-9.0 ).!m, 
smooth. 
Known from Northern and Central Europe, 
and Southern Argentina. 

PYRONEMA DOMESTICUM (Sowerby: Fr.) Sacco -
Harjumaa Co., Harku Comm. , Harku park 
(S9°23'N, 24°35'E), on burned soil, 15 May 
2001 B. Kullman {TAA 179609} . 
Ascospores 15.6-19 x 10.7-12.3 J..!m. 
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Lichens and lichenicolous fungi 
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Abbreviations of distribution regions and fre­
quency classes in Estonia and names of her­
bar ia follow Ran d lane & Saag (1 999) . 
Lichenieolous fungi are pointed out by the sym­
bol It. 

It AlJROTHALLus PE;YRlTSCHIl (Stein) Kotte - NW: 
Ha.rjumaa, near J iigala fac tory (59°25'N, 
25°14'E), on thallus of Vulpicida pinastri 
(Seop.) J.-E. Mattson & M. J. Lai growing 
on Juniperus communis, 22 Oct 1937 H. 
Aasamaa, det . A. Suij a (TV 3928); SE: 
Vorumaa, Kasaritsa, pine-wood near Voru­
Kubja (57'49'N, 27 '00'E), on thallus of 
Vulpicida pinastri gr owing on Pinus 
sylvestris, 7 Dec 1948 H. Trass, det. A. 
Suija (TU 3929); WIs: Saaremaa, Serve 
peninsula, Loa alvar (5S"06'N, 22" 11 'Ej on 
thallus of Vulpicida juniperina (L.) J.-E. 

mailto:c\'a.niIson@mblab.eilu.cc
mailto:I.\.csuija@u\.cc
mailto:bellis@zbi.ee


86 Folia Cryptog. Estonica 

Mattson & M. J. Lai growing on ground, 
20 June 1983 T. Randlane, det. A. Suija 
tTU 3927). Freq.: r. 
The species is widespread; restricted to 

the lichen genus Vu /picida. 
1# ARTMONlA GLAUCOMARIA Nyl. - Wl s: Parnumaa, 

Ruhnu Is land , western coast (57 "48'N , 
23"IS'E), in hymenium of Lecanora rupicola 
(L.) Zahlbr. growing on granite, 18 J uly 
1988 H. Trass, d et. A. Su ija (TU 3930). 
Freq.: rr. 
The fungus is easily noticed as apothecia 
of Lecanora rupicoIa tum black by the in­
fection. This species is widely distributed. 

BAEOMYCES PLACOPHYLLUS Ach. - NW: Harjumaa, 
Viimsi Carom. , Naissaar Island, (59-35'N, 
24°31'E), on sand, 4 Aug 2000 E. Nilson 
(IE). Freq .: rr. 

LEClDELLA SUBVIRJD!S T0nsberg - SE: Valgamaa, 
Karola fo restry, forest square 64 (57"41 'N , 
26"21 ' E), on Alnus glutinosa, 14 July 1998 
I. Juriado, det. L. Saag (TU) . Freq.: rr. 

The specimen contains atra nor in, 
thiophanic acid , a rthothelin , fatty acid 
(Rf- 3) and un identified xan thone (Rf-4) 
(TLC 38-5). 

1# PH AEOSPOROBOLUS USNEAE D. Hawksw . & 
HafeIIner - SE: P5lvamaa, Himmaste 
(58"OTN, 2 7"05'Ej , fir-wood, on thallu s of 
Usnea sp. growing on Picea abies; 3 Sept 
1995 H. Trass , del. A. Suij a (TU 3943) ; 
Himmaste, Alnus glutinosQ growing near 
the road , on thallus ofEvemia prunastri (L.) 
Ach., 28 Aug 1987 H. Trass , d e l. A. Suija 
(TU 3945) . Freq.: rr. 
This fu ngus grows on different pendulous 
lichens and is widely distributed all over 
t he world. 

1# ROSELLl NlELLA CLAOON IAE (Anzi) Ma tz e r & 
Ha fellner - NW: Rapiamaa. Mailokse vil­
lage near Jarvakandi (58'4TN, 24"47'E), 
birch wood, on padeHa and squamules of 
Cladonia sp. growing on the base of Betula, 
24 Aug 1995 H. Trass, det. A. Suija {TU 
3946J . Freq.: rr. 
The fungus grows on d ifferent species of 

Cladonia and Cladina. It is a widespread 
taxon. 

If 	 SPHINCTRINA 'WR6lNATA (Pers.) De Not. - WIs: 
Piirnumaa, Ruhnu Island, eastern coast 
(57'48'N, 23"16'E), Alnus glutinosatrunk 10 

m from the sea-s hore, on thallus of 
Pertusaria pertusa (Weigel) Tuck. , 21 July 
1988 H. Trass, del. P. L6hmus (TU). Freq.: 
cc. 
A rather rare and van ishing species in 
Northern coulltries (Tibell, 1999). In Den­
mark this speci es is included in the Red 
Da ta Book as an endangered species while 
in Sweden i t is in the catego ry o f care 
demanding taxa (Milj0minis teriet ...• 1991; 
Thor & Arvid sson 1999). 

If STrCMlOluM LE:ClOELLAE Triebel, Roux & Le Coeur 
- SW: P.'irnumae. , Nigula Nature Reserve, 
fo res t square 77 (S8"OO'N, 24"40'E), in 
apothecia of Lecidella c/ elaeochroma grow­
ing on Fraxinus excelsior, 15 Aug 1996 H. 
Trass, det. A. Suija (TU 3939) . Freq .: r r. 
This recently described species (Roux et 
aI., 1995) was found for the first time in 
the Med iterranean regio n . L.a ter it has 
been recorded in the Russian Arctic 
(Ka ra tygin et aI., 1999). The occurrence 
of this fungus also in Estonia is not unex­
pec ted as the hos t lichen, Lecidella 
elaeochroma s. lat., is widely distributed. 
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OBITUARY - VALE HEINAR STRElMANN, 1938-2001 

Heinar S treimann was born on December 19, 
1938 in Tartu, Es tonia and h is early life was 
shaped by the events of World War II. His fa ­
ther, se rving in the a ir force, was killed in 
t he fighting a nd h is fami ly including his 
mother, g randmother and brother we~ forced 
to flee t heir native Estonia towards the end 
of the war. They made their way to Oldenburg 
in Germany to begin a new life a nd it was in 
Olderbu rg that He inar began hi s schooling, 
before emigrating to Au s tralia with his family 
in the winter of 1950. The re he settled in 
Seymou r , Vic to ria where he completed h is 
matriculation at Seymour High School before 
moving to Melbourne to take a job with the 
Bureau of Meteorology. In 1961 he moved 
again, th is t ime ve nturin g to Pa pua New 
Guinea where he worked in t he forestry in ­
d ustry. Hi s particula r job involved surveying, 
pla nn ing a nd building roads for the expand­
ing indust ry. It was in Papua New Gui nea that 

Heinar's love for botany came to the (ore. He 
pursued his new interest with a passion and 
eventually began teaching botany at the For­
estry College in Bulo10. At the same time he 
took every opportunity to expand h is knowl­
edge of the tropical plants that he saw around 
h im every day. 

Duri ng this period Heinar began to co rres pond 
intermittently with a pen pa l also interested 
in collecting postage s tamps - her name was 
Angelina (Lina) from the Philippines. Lina re ­
members that the letters were long, hard to 
read becau se of the hand writing and some­
t imes perhaps Ma little boring\ but he was 
persistent and their cor respondence contin ­
ued . It wasn 't until he visited the Philippines 
in 1965 that their relationship blossomed , and 
they were married in Manila on July 12, 1965. 
The irs was a lifelong friendship that s tood the 
test of time. 

Fig. - He inar Streimann working in one of his favourite places - in the cryptogamic herbarium 
of CANS. 
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Together, Heinar and Lina had three children , 
Arlene {born in 1968 in Seymou r, Victoria}, 
Mirja (born in Lae, PNG in 1972) and Arvid 
{born in Manila in 1977}. As the different birth ­
places of t he children attest , Heinar and Lina 
travelled widely, working in variou s part s of 
the world as well as discovering the different 
things that each place had to offer. Only last 
year (2000) they spent s ix month s travelling 
vis iting Egypt , Greece, t he US, Finland and 
Es ton ia where Heinar was inte res ted to re­
discover his fam ily roots. This des ire to travel 
and explore remained a paSSion of Heinar's 
throughout his life. 

Apart from h is wife and fa mily. Hein ar's great­
est passion was bota ny, more particularly cryp­
togamic botany. In 1973 Heinar departed from 
Papua New Guinea to take up a position at 
the Australian National Botanic Gardens in 
Canberra where his employment continued 
(apart for a second s tim at t he PNG Forestry 
College in Bulolo in 1981-83) until his retire­
ment in April , 2000. It was here that Heinar 
rea lly estab li s h ed h imself as an expert 
bryoJogist and collector of mosse s, lichens and 
liverworts. He a lso co mpl eted h is tertiary 
qualifi cations the hard way - that is, by part­
time stu dy as a matu re age s tud ent while 
working full t ime and supporting h is young 
family. By so doing he successfully completed 
his Bachelors Degree (University of Canberra) 
and Masters Degr~ (University of New South 
Wales). During t his time Heinar was prima­
rily responsible for building up the CANB cryp­
togamic h erhariu m (formerly CBG) from 14 
packe ts to be the la rgest a nd best cu ra ted 
co ll ection of c ryp togams in the Southern 
Hemisphere. He achieved this through indi­
vidual dedi cation, perseverance, tenacity, and 
long hours of work. Heinar was never happier 

than when he was in the 'bush', going to new 
places in search of new or rare mosses, li­
ch en s or liverworts. He made many s ignifi­
cant scientific contributions in his own pub­
lished papers a nd even more from h is me­
ticulous collections. His Catalogue of mosses 
of Aus[ralia and its external territories IAus tr. 
Flora & Fauna series no. 10, AGPS Canberra, 
19891 co-authored with Judith Curnow is par­
ticularly noteworthy. In the field he had an 
excellent eye fo r the unusual and the numer­
ous n ew s pecies of lichens , mosses a n d 
liverworts desctibed over the last 20 years 
bearing the epithet 'streimannii' bear witness 
to this . Despite his many achievements Heinar 
was a man of great hu mility. 

Qu iet a nd priva te by nature, Heinar was a 
very obliging and hospitable person, a nd an 
excellent host to OUT many visiting botanists 
from around the world. He particularly en­
joyed taking visitors in the field - t he further 
and more remote the locality the better . I re­
member one particu lar evening when afte r a 
very convivia l dinner in a local restaurant at 
ca . 10 p .m. ou r guest Professor reques ted 
"Heinar. now we s hall go to the Herbarium 

~ Heinar, being the gentleman that he 
was, not only accompanied her bu t was happy 
to do sot He was also more than will ing to 
assist fe llow botanists who were in a less privi­
leged pOSition that h e - irrespective of whether 
they were from Estonia, the United States, 
Papua New Guinea or Vanuatu . 

Heina r died on August 29,200 1 after a tough 
struggle with prostate cancer. I will m iss my 
old friend - and going into the bus h withou t 
him will n ot be qu ite the same - bu t t hen 
again , I expect that he will be waitin g there I 

J ack Elix 
Dept. of Chemistry, Australian National Uni­
vers ity, Canberra ACT 0200, Aus tralia 


