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ABSTRACT: Ulota phyllantha Brid. is recorded from West Pomerania in north-western Poland
and this is the easternmost locality of this oceanic species on the European mainland. The species
is briefly described and illustrated and a key to all Polish species of Ulota is given. General di-
stribution of U. phyllantha is reviewed and mapped in the world and Europe.

KEY WORDS: bryophytes, Ulota, Orthotrichaceae, oceanic species, distribution, Poland

R. Ochyra and H. Bednarek-Ochyra, Laboratory of Bryology, W. Szafer Institute of Botany, Po-
lish Academy of Sciences, Lubicz 46, PL-31-512 Krakéw, Poland

INTRODUCTION

The genus Ulota Mohr contains in Europe eight species (Corley et al. 1981; Diill 1985),
although most recent study by Rosman-Hartog and Touw (1987) reinstated U. bruchii
Hornsch. ex Brid. as a species of its own, thus increasing the total number of the species
in the genus to nine. They are mostly epiphytes and only a few are associated with saxi-
colous habitats. Of these, no less than six are known to occur in Poland (Szafran 1961;
Ochyra & Szmajda 1983). This, however, is not the final number and one more species is
now added to the moss flora of the country. U. phyllantha Brid. is a moss that we have
long had in mind as one that is likely to occur in Poland since there seem to be no phyto-
geographical reasons which could preclude its occurrence in the north-western part of the
country. Its nearest localities are on the islands of Bornholm (M&nkemeyer 1911) and
Riigen (Kiihner & Pankow 1967; Kiihner ez al. 1968) on the Baltic approximately 100 km
from the Polish boundary.

It proved that this assumption had already been substantiated at the beginning of the
present century and F. Hintze found this species in West Pomerania. He was an excellent
German collector of plants, who found many rarities in Pomerania, for example Sphag-
num lindbergii Schimp. (Warnstorf 1903) and Calliergon richardsonii (Mitt.) Kindb.
(Karczmarz 1967), but except for a few small contributions (Hintze & Kohlhoff 1902,
1904; Hintze 1905) he did not publish his records. That is also the case with U. phyllan-
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tha which was collected in 1914 but for a half-century this record remained unknown,
until Koppe (1964) mentioned it quite incidentally in his paper on the bryophytes of the
North German Plain. Unfortunately, this note has been overlooked by Polish bryologists
and U. phyllantha is missing from the checklist of Polish mosses (Ochyra & Szmajda
1978, 1983). It came to our notice very recently and we subsequently asked Professor W.
Schultze-Motel for checking the bryophyte herbarium at Berlin-Dahlem (B) for this spe-
cimen, because Hintze’s collection of mosses is preserved there. He was successful in
locating the gathering of U. phyllantha from Pomerania and we obtained it on loan.
Details of this collection are as follows: “Nr 1207. Ulota phyllantha Brid. Neu fiir Ost-
deutschland! Pommern: Ubedel, Querweg nach Gust, an einer Eberesche. Luftlinie nach
der Ostsee etwas 40 km. 22/12 14 leg. F. Hintze”. Ubedel is the German name for the
village now called Ubiedrze, which is situated in the ATPOL grid square Bb-26, about 40
km from the Baltic coast.

DESCRIPTION

Since U. pyllantha has not been described and illustrated in the handbook of Polish
mosses (Szafran 1961), we find it worthwhile to fill this gap here in order to facilitate the
identification of possible further gatherings of this species from Poland. The following
description and illustrations (Figs 1-19) are based on the Pomeranian material. It is en-
tirely sterile but with numerous clusters of brood bodies at the tips of the upper leaves and
agrees well with the plants from other European regions which are thoroughly described
by Limpricht (1895), Nyholm (1960), and Smith (1978).

Ulota phyllantha Brid. (Figs 1-19)

Mant. Musc. 113. 1819; — Orthotrichum phyllanthum (Brid.) Steud., Nomencl. Bot. 2: 304. 1824; — Ulotrichum
phyllanthum (Brid.) Bruch & Schimp. in B. S. G., Bryol. Eur. 3: 1. 1851 comb. inval.; — Weissia phyllantha (Brid.)
Lindb., Musci Scand. 28. 1879.

Plants relatively coarse and robust, 1.0-1.7 cm high, in dense tufts, yellowish-brown to brownish-
green above, dark brown below, slightly lustrous; stems sparingly branched, erect, slightly radiculose
at base with reddish-brown, smooth rhizoids, in transverse section + pentagonal composed of 2(-3)
layers of smaller, thick-walled cortical cells surrounding several layers of larger, hyaline, relatively
thick-walled medullary cells and without central strand. Axillary hairs few, 3-5-cellular, with short,
brown basal cell and elongflte upper cells. Leaves strongly crisped and contorted when dry, erecto-pa-
tent when moist, 2.5-3.5 mm long, 0.4-0.6 mm wide, keeled above, variable in shape, linear-lanceolate
and long acuminate, lingulate to oblong-lanceolate, non-decurrent, sometimes slightly enlarged and
somewhat clasping in the basal part, smooth or only weakly plicate in the basal angles, acute to obtuse,
sometimes mis-shapen or malformed; margins entire, narrowly recurved below, plane above; costa
single, strong, 75-80 um wide at base, yellow-green to brownish, ending the the apex or in the upper
leaves excurrent as a stout, thick, cuspidate point of variable length bearing numerous, brown to dark
brown, cylindrical to oblong-cylindrical, uniseriate and 4-8-septate, easily detached propagules, in
transverse section composed of 3—4 layers of almost homogeneous cells; upper lamina cells isodiame-
tric to shortly elongate, rounded to elliptical, 8-10 x 8-14 um, with strongly incrassate walls and 1-2
low, blunt papillae on both surfaces; median lamina cells isodiametric to elongate, 8-10 x 10-20(-25)
pm, irregular to more or less rectangular, thick-walled and papillose; basal cells linear-rectangular,
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Figs 1-10. Ulota phyllantha Brid. 1: habit, dry; 2: portion of plant, dry, enlarged; 3: portion of plant, wet, enlarged;
4-8: leaves; 9-10: uppermost inner leaves with terminal clusters of propagules (all drawn from Hintze 1207, B). Scale
bars: 1-1mm (1); 2— 1 mm (4-8); 3 -1 mm (3, 10); 4 — 1 mm (2, 9).
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Figs 11-19. Ulota phyllantha Brid. 11: leaf apex; 12: upper lamina cells; 13: median marginal cells; 14: median leaf
cells; 15: basal paracostal cells; 16: cells at leaf angle; 17: transverse section of costa and portion of lamina; 18: axillary
hairs; 19: propagules (all drawn from Hintze 1207, B). Scale bars: 50 um (12-18) and 100 um (11, 19).

5-15 times as long as wide, 4-6 x 20-60 um, smooth, with walls thick and often weakly porose to
moderately thin on younger leaves, becoming shorter and broader, 8~10 x 20-30 um, towards the mar-
gin. Sterile.
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TAXONOMIC AND ECOLOGICAL NOTES

Ulota phyllantha is a very distinctive species which is unlikely to be mistaken for any
other species of the genus. The dark tips of the uppermost leaves bearing clusters of
brown, fusiform and uniseriate gemmae are discernible even with the unaided eye or very
easily with a hand-lens and are alone sufficient for its immediate recognition from any
other moss. Of approximately 60 species of the genus (Wijk et al. 1969), which are wide-
spread throughout the temperate regions of the both hemispheres, U. phyllantha is the
only species known to produce propagules. It was even named for this unique feature,
since clusters of gemmae resemble very much paraphyses of an inflorescence or
“flowers” situated at the tips of the leaves. Additionally, U. phyllantha is unique within
the genus in having dioicous inflorescences, all other species being monoicous. As a re-
sult of this sexual condition it produces sporophytes very seldom and in fact they were
described for the first time by Renauld and Cardot (1888) a half century after original
description of the species by Bridel (1819). However, it should be noted that the fruiting
plants of U. phyllantha had actually been collected in Germany (the first record to the
country!) by Miiller (1840), but he failed to describe them.

Ulota phyllantha is also unusual by its maritime habitat. It commonly occurs on the
seashores or in their close proximity, growing on cliffs, exposed headlands and boulders
as well as on bark of tress and bushes in the salt spray zone where the plants are sprayed
with sea water. Bryophytes are generally known for their extremely low salinity toleran-
ces. Only a certain number of mosses (Richards 1932; Vitt 1976) and hepatics (Engel &
Schuster 1973) are salt-tolerant, growing in places where they are liable to be covered by
the tide or by spray. However, the obligate halophytes are extremely few amongst mosses
and apart from U. phyllantha this group includes only Schistidium maritimum (Tum.)
B., S. & G. in the Northern Hemisphere (Bremer 1980) and four species of the genus
Muelleriella Dusén and Calyptopogon mnioides (Schwaegr.) Broth. in the Southern He-
misphere (Vitt 1976; Ochyra 1986a).

Ulota phyllantha often grows together with Schistidium maritimum on acidic ma-
ritime rocks since both species share the same ecological requirements and geographical
range in the Northern Hemisphere. These stands have been described as a separate halo-
philous moss association, Schistidietum maritimi, by Hidyren (1914) which is the only
member of the alliance Schistidion maritimi Hadal 1944 within the order Racomitrieta-
lia heterostichi Philippi 1956 of the class Grimmio-Racomitrietea (Neumayr 1971) Her-
tel 1974 (Hiibschmann 1986). The association is widespread in coastal areas in Europe
(Frahm 1974; Hiibschmann 1970) and western North America (Hiibschmann 1978), and
the stands with U. phyllantha are recognized as a separate subassociation, S. maritimi
ulotetosum phyllanthae v. Hiibschmann 1986. This community is very poor floristically
and, apart from the two halophilous mosses, the occasional associates are, among other
things, Andreaea rupestris Hedw., Dicranoweisia crispula (Hedw.) Milde, Racomitrium
varium (Mitt.) Jaeg., Dicranum scoparium Hedw., and Bryum argenteum Hedw.
(Hiibschmann 1986).

Due to its broader ecological amplitude U. phyllantha is also an important constituent
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of epiphytic moss-dominated communities. In western Europe it is a characteristic
species of Phyllantho-Tortuletum laevipilae Barkman 1958, which belongs to the al-
liance Tortulion laevipilae Ochsner 1925 of the order Leucodontetalia v. Hiibschmann
1986 and the class Hypnetea cupressiformis JeZek & Vondriek 1962 (Hiibschmann
1986). The most frequent associates of U. phyllantha are Hypnum cupressiforme Hedw.
var. resupinatum (Wils.) Schimp. and Orthotrichum pulchellum Brunt. in Sm., two other
characteristic species of the association, as well as Tortula laevipila (Brid.) Schwaegr, T.
papillosa Wils. in Spruce, Orthotrichum affine Brid., Zygodon viridissimus (Dicks.)
Brid., Pylaisiella polyantha (Hedw.) Grout, Frullania dilatata (L.) Dum., and others
(Barkman 1958; Koppe 1969; Hiibschmann 1970, 1976).

DISTRIBUTION

Ulota phyllantha is a bipolar species that has a discontinuous Euro-American range in the
Northern Hemisphere and a few disjunct occurrences in the Southern Hemisphere (Fig.
20). It is a lowland species with very strong affinities for oceanic or hyperoceanic cli-
mates, occurring in coastal areas of the boreal and cool temperate zones within salt spray
zone of the sea and only very seldom it is found on localities inland. Its elevational range
extends from sea-level up to 350 m in Norway (Hagen 1908).

Fig. 20. World distribution of Ulota phyllantha Brid.

In Europe the distribution of U. phyllantha is restricted to rocky coasts of north-west-
ern part of the continent (Fig. 21). It is common in maritime areas on Iceland, with
special concentration of the localities along the western and north-western coasts of the
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Fig. 21. Distribution map for Ulota phyllantha Brid. in Europe.

island (Hesselbo 1918; J6hannsson 1990), the Faroes (Boesen et al. 1975) and
throughout the British Isles, except for some small areas in eastern and central England
(Corley & Hill 1981). In Scandinavia the species is widespread along the rocky coast of
Norway extending as far north as the North Cape at lat. 70°58’N with the easternmost
occurrence on the Rybachiy Peninsula in the Soviet Union (Shlyakov & Konstantinova
1982). Furthermore it is widespread in southern Sweden along the coastal area from the
Province of Goteborg in the west to the Province of Uppland in the east (Nyholm 1960)
and extends to south-western Finland including the Aland archipelago (Bomansson &
Brotherus 1894). On the European mainland its range extends along the relatively narrow
coastal belt from Bretagne in France (Husnot 1884-1890; Camus 1911), through Bel-
gium (De Zuttere & Schumacker 1984) and Holland (Touw & Rubers 1989) to the North
German Plain including the Lower Saxony (Niedersachsen) (Koppe 1964), Schleswig-
Holstein (Jensen 1951, 1952; Frahm & Walsemann 1973¥ and Mecklenburg as far east as

§ - Fragmenta Floristica XXXVI/1
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the island of Riigen (Kiihner & Pankow 1967; Kiihner et al. 1968) and West Pomerania
as well as throughout Denmark (Jensen 1939) extending as far east as the island of
Bornholm on the Baltic (Monkemeyer 1911). U. phyllantha has also been reported from
a single locality in Czecho-Slovakia (Matouschek 1899), but this finding is unreliable
and in all likelihood it is the result of the misplacement of the labels in the herbarium
(Viiia 1986). Likewise, the occurrence of this species on the Canary Islands of Maca-
ronesia (Eggers 1982) seems to be doubtful.

The locality in north-western Poland, which is described herein, is the easternmost
occurrence of this species on the European mainland. The discovery of U. phyllantha in
this region should not be surprising since it is still under the strong influence of an
oceanic climate and many atlantic and subatlantic species of vascular plants, e.g. Carex
ligerica Gay, Atriplex glabriuscula Edmondston, A. calotheca (Rafn) Fries, Heloscia-
dium inundatum (L.) Reichenb. f., Oenanthe lachenalii Gmel., and Lonicera periclyme-
num L., penetrate into West Pomerania and have here the eastern limit of their European
range (Czubiriski 1950; Pawtowska 1972).

In North America U. phyllantha is bicentric in distribution. It is more common on the
Pacific coast extending from southern Alaska at lat. ca. 60°N to central Oregon at lat. ca.
44°N (Lawton 1971; Schofield 1972, 1976), with some isolated and disjunct stations on
the Aleutian Islands (Cardot & Thériot 1902; Persson 1954; Peterson et al. 1980) and
Saint Paul Island in the Pribilof Islands group (Cardot & Thériot 1902). In eastern North
Amecrica the species is rare and localized and extends from south-eastern Labrador (Bras-
sard & Weber 1978) through the Gulf of St. Lawrence region of Québec including Gaspé
Peninsula and Anticosti and Magdalen Islands (Belland 1987) and Newfoundland (Bras-
sard 1983) southwards to Nova Scotia, New Brunswick and Maine (Crum & Anderson
1981; Ireland 1982). In Asia U. phyllantha does not occur, although it has allegedly been
reported from the coast of Siberia (Malta 1927) and the Soviet Far East (Abramova ef al.
1961), but no closer information on these records are available.

Ulota phyllantha is one of several dozens of moss species showing the dramatic bipo-
lar disjunction in distribution (Schofield 1974), without intermediate populations ir
tropical areas. It has admittedly been mentioned from the high elevation of Chimborazo
in the northern Andes of Ecuador (Wilson 1855), but this record proved to be based upon
misidentification of an Orthotrichum (Dixon 1924; Dixon & Jameson 1924). It was re-
ported for the first time from Cape Horn by Sullivant (1859), but in fact the species was
first collected in the southernmost tip of South America on Hermite Island close to Cape
Horn by J. D. Hooker during his Antarctic voyage of 1839-1843. However, this material
was originally reported as Orthotrichum crispum Hedw. (Wilson & Hooker 1847) and
this misdetermination has later been corrected by Mitten (1869). Nevertheless the
species is exceedingly rare in southern South America and there are only two other
collections from the Province of Magallanes of Chile, Seno de Skyring (Cardot & Bro-
therus 1923) and Tierra del Fuego (Bartram 1952). In addition, U. phyllantha has recent-
ly been recorded from the sub-Antarctic island of Macquarie (Seppelt 1978). It is also
known from another sub-Antarctic island, Kerguelen, whence it was originally described
as U. phyllanthoides C. Muell. (Miiller 1883, 1889), but Malta (1927) has convincingly
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shown that this species is inseparable from U. phyllantha. It should be mentioned that
information on the occurrence of U. phyllantha in “southern Africa” (Smith 1978; Sep-
pelt 1978) refers correctly to Kerguelen Island, which is included by the compilers of
“Index Muscorum” (Wijk et al. 1969) to “Afr. 4”.

A KEY FOR DETERMINATION OF ULOTA SPECIES IN POLAND

The only key for determination of Polish species of Ulota was published by Szafran
(1961) in his handbook of mosses of Poland. Because it does not include all species now
known to occur in the country as well as presents the out-of-dated concept of taxa, we find
it worthwhile to compile a new key for determination of species of this genus. All Ulota
species are susceptible to the effects of atmospheric pollution and are very endangered
with extinction or considerable diminishing the frequency and abundancy in Poland
(Ochyra 1986b). Hence their correct identification is of great importance.

1. Dioicous; costa excurrent as a stout cuspidate point; upper leaves with clusters of brown, fusiform,

uniseriate, 4-8-septate GEMMAE .. ..ottt iiiine it ei e U. phyllantha

1. Monoicous; costa percurrent or ending below the apex; gemmae lacking ...................... 2
2. Capsules inflated and pyriform when dry and empty, whitish, smooth throughout except for a
pleated mouth ... ... i e e e e e U. coarctata

2. Capsules oblong-cylindric to fusiform when dry and empty, brownish, furrowed ............. 3
3. Saxicolous plants; leaves stiff, imbricate, straight or slightly flexuose when dry .... U. hutchinsiae
3. Corticolous plants; leaves moderately to strongly crisped or curved whendry .................. 4
4, Leaves * curved and erect when dry; stomata numerous, 20-30 per capsule; exostome teeth whit-
ish, erect to spreading whendry .......... ... ... .. L i, U. drummondii

4. Leaves strongly crisped when dry; stomata few, usually 2—12 per capsule; exostome teeth yellow-
brown to pale brownish, reflexed whendry ........ ... .. ... .. il 5

5. Operculum with a yellowish-red rim; calyptra smooth or with few hairs ........... U. rehmannii
5. Operculum self-coloured; calyptradensely hairy ..... ... ... i it 6

6. Exothecial rib cells separated by 2-3 rows of small incrassate cells from the orifice; inner surface
of the exostome teeth smooth or nearly so at the base and less densely papillose distally .......

.......................................................................... U. crispa
6. Exothecial rib cells reaching the orifice; inner surface of the exostome teeth strongly papillose
L0701 7. £ To 3 U. bruchii
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STRESZCZENIE

Rodzaj Ulota Mohr liczy w Europie 8-9 gatunkéw (Corley i in. 1981; Diill 1985; Rosman-Hartog &
Touw 1987), z ktérych 6 rosnie w Polsce (Szafran 1961; Ochyra & Szmajda 1983). Liczba ta nie jest
jednak ostateczna i niniejszy artykul zawiera opis U. phyllantha Brid., gatunku nowego dla flory Polski.
Jest to typowy oceaniczny gatunek, ktérego wystgpowania mozna bylo sie spodziewaé na Pomorzu
Zachodnim, jako Ze najblizsze jego stanowiska na Rugii (Kiithner & Pankow 1967; Kiihner i in. 1968)
oraz na Bornholmie (Mdnkemeyer 1911) znajduja si¢ okolo 100 km od granic Polski.

Ulota phyllantha zostala znaleziona na Pomorzu Zachodnim w miejscowosci Ubiedrze jeszcze w
1914 roku przez niemieckiego zbieracza F. Hintzego, lecz zbidr ten nigdy przez niego nie zostal oglo-
szony drukiem. Jedynie Koppe (1964) zupelnie przypadkowo wzmiankowal go w swej pracy o msza-
kach Dolnej Saksonii, ale notatka ta uszta powszechnej uwagi. Material zebrany przez Hintzego jest
przechowywany w zielniku w Berlinie (B) i zostal przez nas zbadany i opisany w niniejszym artykule.

Ulota phyllantha (Ryc. 1-19) jest wybitnym gatunkiem, odrézniajacym si¢ od wszystkich pozos- .
talych gatunkéw w rodzaju masowym tworzeniem rozmnézek, zebranych w grona na szczytach gér-
nych lici. Ponadto jako jedyny gatunek w calym rodzaju jest rosling dwupienna, niezwykle rzadko
tworzaca sporogony, ktére zostaly po raz pierwszy opisane dopiero w pét wieku po odkryciu tego ga-
tunku (Renauld & Cardot 1888). Zupeinie wyjatkowe sa réwniez wymagania ekologiczne U. phyllan-
tha, bowiem jest jednym z nielicznych gatunkéw mchéw halofilnych. Optimum swego wystepowania i
rozwoju ma na skalach nadmorskich w strefie przyplywéw i bryzgéw fal morskich. Ro$nie takze na
korze drzew i krzewdw lisciastych, ale w bezposredniej blisko§ci wybrzezy morskich i tylko rzadko
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ro$nie jako epifit na stanowiskach §rédladowych polozonych najwyzej kilkadziesiat kilometréw w glebi
ladu.

Ulota phyllantha jest gatunkiem bipolarnym o silnie porozrywanym euro-amerykariskim zasiegu na
péinocnej péikuli z kilkoma oderwanymi stanowiskami na potudniowej pétkuli na potudniowym
kraficu Ameryki Potudniowe;j (Sullivant 1859; Mitten 1869; Cardot & Brotherus 1923; Bartram 1952)
oraz na subantarktycznych wyspach Macquarie (Seppelt 1978) i Kerguelen (Malta 1927) (Ryc. 20). Jest
gatunkiem wybitnie oceanicznym rosnacym w nadmorskich obszarach w catej zachodniej Europie od
Islandii po P6twysep Kola oraz na kontynencie od Bretanii wzdluz wybrzezy Morza Péinocnego po
Rugig, Bornholm i poludniowo-zachodnia Finlandi¢ (Ryc. 21). W Ameryce Péinocnej ma rozmiesz-
czenie bicentryczne. Wystgpuje wzdiuz wybrzezy Pacyfiku od potudniowej Alaski i Oregon z oderwa-
nymi stanowiskami na Aleutach i na wyspie St. Paul na Morzu Beringa. Natomiast we wschodniej
Ameryce Pélnocnej jest znacznie rzadszy i wystepuje na Labradorze, Nowej Fundlandii siggajac na
poludniu po Maine, Nowy Brunszwik i Nowa Szkocje.

Obecnie z Polski znanych jest sze$¢ gatunkéw z rodzaju Ulota. Sa to w zdecydowanej wigkszosci
mchy epifityczne, szczegblnie wrazliwe na zatrucie powietrza. Stad tez wigkszo$¢ gatunkéw znalazta
si¢ na liScie gatunkéw zagrozonych wyginieciem w naszym kraju (Ochyra 1986b). Mozna je odréznié
wedlug ponizszego klucza:

1.Rosliny dwupienne; zebro wybiegajace w formie tegiego, zgrubiatego koriczyka; gérne licie z gro-
nami bardzo licznych, brazowych, wrzecionowatych, 4-8—komérkowych rozmnézek .............
........................................................................ U. phyllantha

1. Roéliny jednopienne; zebro dochodzi do szczytu lub koriczy si¢ ponizej; rozmnézek brak ....... 2

2. Puszki w stanie suchym gruszkowate, bialawe, gladkie i tylko przy ujsciu nieco marszczone
...................................................................... U. coarctata
2. Puszki wydluzono-cylindryczne lub wrzecionowate w stanie suchym, brazowe, bruzdowane .. 3

3. Mchy naskalne; liscie sztywne, w stanie suchym przylegajace do lodygi, proste .... U. hutchinsiae
3. Mchy epifityczne; liScie w stanie suchym t silnie kedzierzawe lub zakrzywione ............... 4

4. Liscie w stanie suchym * zakrzywione i wzniesione; aparaty szparkowe bardzo liczne, 20-30 na
szyjce puszki; zgby egzostomu bialawe, w stanie suchym wzniesione lub odgiete .............
..................................................................... U. drummondii

4. Liscie w stanie suchym silnie kedzierzawe; aparaty szparkowe mniej liczne, 2-12 na szyjce pusz-
ki; zgby egzostomu z6ito-brazowe do bladobrazowych, suche bardzo silnie w dét odgigte ....5

w

. Wieczko z z6lto-czerwonym obrzezeniem; czepek nagi lub z kilkoma wloskami ..... U. rehmannii
5. Wieczko jednobarwne; czepek gesto owlosiony ........ov ittt e 6

6. Wydluzone na zeberkach komdrki egzotecjum oddzielone od ujécia puszki przez 2-3 rzedy
malych, zgrubialych komérek; wewnetrzna powierzchnia zebéw egzostomu gladka w cz¢éci nasa-
L6 0 U. crispa
6. WydluZzone na zeberkach komérki egzotecjum dochodza do ujscia puszki; cala wewnetrzna po-
wierzchnia zgbéw egzostomu bardzo silnie i gesto brodawkowana .................. U. bruchii



