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ON THE GENUS ENTOSTHODON (FUNARIACEAE, MUSCI)
IN THE CAUCASUS

O POJIE ENTOSTHODON (FUNARIACEAE, MUSCI) HA KABKA3E
V.E. FEDOSOV!, E.A. IGNATOVA!, M.S. IGNATOV? & G.YA. DOROSHINA?

B.D. ®EA0COB!, E.A. UTHATOBA'!, M.C. UTHATOB?, I". 1. JIOPOLLIMHA?

Abstract

The genus Entosthodon Schwigr. is represented in the Caucasus by six species,

among them only E. muhlenbergii has been known for the territory until now.
Entostodon fascicularis is excluded from the Caucasian moss flora, as all so-called
specimens are re-identified as E. handelii, a species new for Russia. Three new
species, Entosthodon dagestanicus, E. abramovae and E. stenophyllus, are described
and illustrated. Entosthodon hungaricus is found in the region for the first time.
The identification key is given for the Entosthodon species from the Caucasus and
neighboring areas.

Pesiome

Pon Entosthodon Schwigr. Ha KaBkaze mpeJcTaBieH IECThIO BUIAMU, U3
KOTOPBIX paHee JUis 3TOW TEPPUTOPHH HPUBOIAMICS TONBKO E. muhlenbergii. Ento-
stodon fascicularis uckmtodeH u3 6puodiopsl KaBkasa, 00pasiibl, paHee OTHOCUMEBIC
K 9TOMY BH]LY, TiepeotpeielicHsl Kak E. handelii, koTopsit npuBogurcs st Poccuu
BriepBbie. Onucanbl TpU HOBBIE JUIS HayKu Buia — Entosthodon dagestanicus, E.
abramovae n E. stenophyllus, 1anpl MX TUarHO3bI U WLITIOCTpAUu. Briepsoie s
Kagxkaza npuBonurces E. hungaricus. JlaH K104 Juts onpeseneHus BunoB Entosthodon
na KaBkase u B comnpesenbHbIX paiioHax.
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The check-list of East Europe and North Asia
(Ignatov, Afonina, Ignatova et al., 2006) inclu-
ded only two species of Entosthodon for the Rus-
sian Caucasus: E. muhlenbergii (Turner) Fife and
E. fascicularis (Hedw.) Miill. Hal. In the course
of our exploration of the moss flora of Gunib Pla-
teau in Dagestan (cf. Ignatov et al., 2010) as much
as five species of Entosthodon were revealed. Two
of them were identified as E. muhlenbergii and
E. handelii (Schiffn.) Laz., the latter being the

first record for the Russian moss flora. Three other
species did not fit any known taxa. Although col-
lections are not big, the combinations of charac-
ters are peculiar enough to describe them as spe-
cies new to science. In addition, E. hungaricus
was found in a foothill part of Dagestan, being
the species new for the Caucasus. The description
of species is given below, supplemented with the
key that includes some other species reported from
the neighboring areas.
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Entosthodon abramovae Fedosov & Ignato-
va sp. nov. Figs. 1, 6: -4

A pluribus speciebus generis Entostodone com-
binatio cellulis exothecio tenuissimis et sporis parvis
et a E. angustifolio peristomio duplici, a E. steno-
phyllo peristomio dentibus minus evolutis et sporis
parvis et a speciebus ambis foliis latioribus ovoid-
eis usque obovoideis parte supero margino dentate
et reti cellulari brevioribus et latioribus.

Type: RUSSIA, Dagestan Republic, Gunib
District, rocky creek canyon near road between
Shamil’s gate and the Mountain Botanical Gar-
den station (42°23°N — 46°56’E), 1440 m. alt., on
shaded moist calcareous fine soil at the cliff base,
26.V.2010, Fedosov #10-2-8 (Holotype in MW).

Ethymology: in honor of Anastasiya Lavren-
tievna Abramova, bryologist of the USSR and
Russia.

Plants pale-green to whitish, in loose tufts. Stems
2-4 mm, green to brownish at base. Leaves crowded in
distal part of stem, contorted when dry, erect-spreading
when moist, (1.8-)2.0-2.4(-2.5)x(0.7-)0.8-1.1(-1.2)
mm, ovate-lanceolate to ovate or obovate-lanceolate,
short acuminate to apiculate; margins slightly serrate
to subentire, in upper part indistinctly bordered; costa
moderately strong, reaching ca. 5/6 the leaf length;
laminal cells (45-)50-75(-80)x(17-)20-27(-32) um,
rectangular to hexagonal or rhombic, thin-walled,;
marginal cells not or indistinctly differentiated in 1(-2)
rows, narrower than laminal cells, (55-)65-90(-105)
x(7-)10-17(-20) pum, rectangular to elongate, with
oblique transverse walls and protruding upper angles;
basal cells 24-39x(19-)24-30(-35) pm, quadrate to
short-rectangular, alar cells usually indistinctly
differentiated, subquadrate, occasionally with 3-5 large,
thin-walled, inflated cells. Synoicous. Seta 4-6 cm,
straight, yellow to brownish. Capsule yellow to
brownish, erect to slightly inclined, straight, symmetric,
ca. 2.0 mm long, elongate-pyriform, slightly narrowed
to mouth, neck equal to urn, exothecial cells below
mouth short-rectangular to transversely rectangular,
thick-walled, brownish; in upper part of urn (35-)40-
60(-65)x9-17 pm, rectangular to elongate hexagonal,
thin-walled at frontal view, in transverse section with
semicircular thickening of outer and partly radial cell
walls; annulus not conspicuously differentiated. Peri-
stome reduced, double, exostome teeth to 75 um long,

obtuse, fragile, partly adherent to endostome segments,
orange, longitudinally and obliquely striolate; endosto-
me segments 40-75 um long, broader than exostome
teeth, partly laterally fused at bases, orange to whitish
with age, finely papillose. Operculum low conic. Calyp-
tra cucullate. Spores 18-23 um, with low papillae.

Differentiation. Entosthodon abramovae differs
from most other species of the genus by combina-
tion of (1) straight capsule; (2) rudimentary double
peristome; (3) relatively small spores, 17-23 um
(mostly 21-22 pm), and semilunar exothecium thi-
ckenings resulting in a thin-walled appearance of
cells as seen from the front. In fact, there is rather
apparent correlation between a thickening pattern
and front appearance, usually a cuneiform thicken-
ing results in a slit-like lumen. However, the corre-
lation between these patterns is not absolute.

The differences from E. angustifolius Jur. &
Milde (according to a description and illustra-
tions of Abramov et al., 1989) include: (1) leaves
ovate-lanceolate to ovate or obovate-lanceolate
vs. lanceolate; (2) peristome double vs. simple;
(3) spores 18-23 um vs. 14-18 um. A somewhat
similar North American species E. rubiginosus
(R.S.Williams) Grout and E. tucsoni (Bartram)
Grout (according to the description and illustra-
tions of Miller & Miller, 2007) differ in (1) thick-
walled exothecial cells and (2) larger spores, 25-
40 pm vs. 18-23 pm.

Entosthodon dagestanicus Fedosov & Igna-
tova sp. nov. Figs. 2, 6: 5-6
A E. muhlenbergio simili, sed cuis absentia mar-
gine; a E. commutato apice folio piliforme dentate
ejus et a speciebus ambis peristomio minus evoluto
et cellula exothecio parietibus tenuioribus differt.
Type: RUSSIA, Dagestan Republic, Gunib
District, rocky creek canyon near road between
Shamil’s gate and the Mountain Botanical Gar-
den station (42°23’N — 46°56’E), 1440 m. alt., on
shaded moist calcareous fine soil at the cliff base,
26.V.2010, Fedosov #10-2-161 (Holotype in MW).
Plants light green, growing in loose tufts or as
scattered individuals. Stems 3-5 mm, pale green, at
base brownish. Leaves crowded in distal part of stem,
erect-appressed when dry, erect-spreading when
moist, (2.2-)2.4-2.9(-3.3)x(0.7-)0.8-1.0(-1.1) mm,

Fig. 1. Entosthodon abramovae sp. nov. (from holotype). 1 — habit, dry; 2 — habit, wet; 3 — capsule; 4, 6 — parts of
peristome; 5 — exothecium transverse section; 7 — exothecial cells; 8 — upper leaf cells; 9 — median laminal cells; 10-11
— leaves; 12 —basal leaf cells. Scale bars: 5 mm for 1-2; 2 mm for 10-11; 1 mm for 3; 100 um for 7-9, 12; 50 um for 4-6.
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Fig. 2. Entosthodon dagestanicus sp. nov. (from holotype); 1 — habit, dry; 2 — habit, wet; 3 —
capsule; 4 — part of peristome; 5 — exothecial cells in upper third of capsule; 6 — exothecial
cells below capsule middle; 7-8 — exothecium transverse section; 9, 12 — median laminal |
cells; 10-11 — leaves; 13 — upper leaf cells; 14 — basal leaf cells. Scale bars: 3 mm for 1-2; 2 mm \ XS 0 s
for 10-11; 1 mm for 3; 500 wm for 12-14; 100 um for 4-9. A\ 8S
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elliptic, ovate-lanceolate to obovate-lanceolate, ab-
ruptly narrowed into yellowish filiform acumen 0.2-
0.3 mm long; margins entire proximally, crenulate
medially, serrate distally, border undifferentiated; costa
narrow, green to reddish-brown, ending shortly be-
low acumen base to, more commonly, percurrent; me-
dian laminal cells(50-)60-85(-95)x(19-)21-24(-27)
um, irregularly rectangular to elongate hexagonal,
thin-walled; marginal cells inflated, with oblique
transverse walls and protruding upper angles, for-
ming rather obtuse or sharp teeth; cells near leaf apex
44-61x17-25 um, rhombic; basal cells (36-)40-56
(-61)x21-31 pm, short rectangular, alar cells obscu-
rely differentiated, (12-)15-20(-22)x17-25 um, quad-
rate to transversely rectangular. Synoicous. Setae 2-3
mm, reddish brown proximally, yellowish distally,
straight or slightly curved distally. Capsules reddish
brown, erect to slightly inclined, 1.0-1.5 mm long, pyri-
form, symmetric, narrowed to mouth, with neck equal
to urn; exothecial cells below mouth transversely rec-
tangular in several rows, thick-walled, brownish, in
upper part of urn 31-37x10-13 pm, rectangular to
elongate-hexagonal, thick-walled with slit lumen in
frontal view, in transverse section with uniformly
incrassate outer cell wall or thickening of semilunar
shape; annulus not conspicuously differentiated.
Peristome reduced, double, exostome teeth to 100
um long, fragile, adherent to outer surface of endo-
stome segments, orange, longitudinally and obliquely
striolate; endostome segments 140-150 um long,
orange to whitish with age, finely papillose.
Operculum not seen. Calyptra cucullate. Spores 24-
32 um, mostly 28-30 um, with apparent triradiate
scar, papillose throughout or proximal pole almost
smooth, while distal pole always distinctly papillose.

Differentiation. This new species is characte-
rized by a combination of symmetric capsule and
moderately reduced peristome which does not ex-
ceed 150 um. It differs from the North American
E. planoconvexus (Bartram) Grout in (1) less de-
veloped fused peristome and (2) larger spores, 24-
32 um vs. 20-25 um in E. planoconvexus (Miller
& Miller, 2007). The differences from E. attenua-
tus (Dicks.) Bryhn include: (1) leaf apex filiform
vs. acute; (2) leaf margins not bordered, serrate
vs. bordered, nearly entire; (3) shorter peristome,
150 pm vs. ca. 180 um in E. attenuatus. Charac-
ters differentiating it from E. commutatus Durieu
& Mont are as follow: (1) costa ends just below
filiform acumen to percurrent vs. ending well be-
low apex; (2) less developed peristome, up to 150

pm versus ca. 320 um in E. commutatus.

Leaf characters (long costa, serrate margin,
very long apical cells, often longer than 300 um)
and spore ornamentation indicate close affinity
of. E. dagestanicus with E. muhlenbergii. How-
ever the latter species has a well developed dou-
ble peristome, is much larger in plant size (e.g.
seta is longer than 1 cm, while in E. dagestani-
cus it is 2-3 mm only), leaf border well differen-
tiated vs. undifferentiated, and somewhat smal-
ler spores [according to publications ranging from
19-22 pm (Brugués & Ruiz, 2010) to 18-28(-30)
pm (Smith, 2004), while in Caucasian plants of
E. muhlenbergii they were found to be 19-25 um,
mostly 20-24 um].

Entosthodon stenophyllus Fedosov & Igna-
tova, sp. nov. Fig. 3

Species proxima a E. angustifolio sed cuis
sporis majoribus et peristomio duplici cum den-
tibus bene evolutis; a E. commutato peristomio
dentibus uniseriatis minus evolutis et cellulis
exothecio tenuioribus differt.

Type: RUSSIA, Dagestan Republic, Gunib
District, roadside between Gunib and the station
of the Mountain Botanical Garden near the
Shamil’s portrait (42°23’N — 46°58’E), 1330 m
alt., on calcareous loamy-placer slope, 26.V.2010,
Fedosov #10-2-5 (Holotype in MW).

Plants light green, in low loose tufts. Stems 4-
7 mm, light-green, at base brownish. Leaves rather
evenly arranged along stem, gradually enlarging
and more or less crowded distally, erect to appressed
when dry, erect-spreading when moist, (2.0-)2.2-2.8
(-3.3)x(0.4-) 0.5-0.6(-0.65) mm, lanceolate to linear-
lanceolate, acuminate; margins entire, border undif-
ferentiated; costa weak, greenish to yellowish-brown,
reaching about 5/6 the leaf length; median and upper
laminal cells (50-)55-75(-85)x(10-)12-17(-22) um,
elongate, thin-walled; basal leaf cells slightly wider,
rectangular. Synoicous. Setae 4-8 mm, straight, yellow
to brownish. Capsules yellow-brown, erect or
somewhat inclined, straight, symmetric, elongate-
pyriform, 1.5-2.0 mm, slightly constricted at mouth;
neck as long as urn; exothecial cells below mouth
wider, short rectangular to transversely rectangular,
thick-walled, brownish; in upper part of urn 34-
54x8-13 pm, elongate, at frontal view moderately
thin-walled; in transverse section with cuneiform
thickenings; annulus not conspicuously differen-
tiated. Peristome reduced, double; exostome teeth to
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Fig. 3. Entosthodon stenophyllus sp. nov. (from holo-
type); 1 —habit, dry; 2 — habit, wet; 3 — capsule; 4 — part
of peristome; 5 — segment of endostome; 6 — exothecium
transverse section; 7 — exothecial cells; 8 — median
laminal cells; 9 — leaf. Scale bars: 3 mm for 1-2; 2 mm
for 9; 1 mm for 3; 100 um for 4-8.

75 um long, fragile, adherent to endostome seg-
ments, orange, longitudinally and obliquely strio-
late; endostome segments 40-75 um long, orange to
whitish with age, finely papillose. Operculum low
conic. Calyptra cucullate. Spores 24-32 pm,
papillose.

Differentiation. Entosthodon stenophyllus is
close to E. angustifolius, but differs in (1) £ de-
veloped double peristome, ca 75 pm in open old
capsules vs. rudimentary, simple one, hardly pro-
truding over urn mouth (Abramov et al., 1989),
and (2) spores 24-32 pm vs. (14-)16-18 um. Other
Entosthodon species have broader leaves with

more or less serrulate or crenulate margins, while
the leaf margin is conspicuously entire in these
two species.

Entosthodon handelii (Schiffn.) Laz., Zhurn.
Inst. Bot. Vseukrajins’k. Akad. Nauk 26. 27: 207.
1938. — Funaria handelii Schiffn., Ann. Naturhist.
Hofmus. 27: 493. 61-69. 1913. Fig. 4

Plants green to whitish, in loose tufts. Stems 4-7
mm, green, yellowish to brownish to base. Leaves
crowded in distal part of stem, erect to somewhat
contorted when dry, spreading when moist, (1.5-)1.7-
2.2(-2.8)x(0.7-)0.8-1.0(-1.2) mm, ovate-lanceolate
or obovate-lanceolate to obovate, often slightly
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constricted in middle part, shortly acuminate; mar-
gins indistinctly bordered, with one row of yellowish
cells, entire or crenulate to serrulate distally; costa
weak, green to brownish, reaching 2/3-5/6 the leaf
length; median leaf cells (45-)55-70(-80)x20-30 um,
irregular, elongate-hexagonal to short-rectangular,
thin-walled; cells just below acumen shorter, (35-)
40-50(-56)x20-27 um, with slightly incrassate walls,
rectangular to rhombic; marginal cells indistinctly
differentiated in middle part of leaf and occasionally
distally, being yellowish, somewhat inflated, and in
one row somewhat longer, (50-)65-90(-100)x9-19
um; basal cells (75-) 85-115(-135)x(15-)17-25(-29)
um, rectangular; alar cells not or indistinctly
differentiated, formed by 3-5 inflated larger cells.
Synoicous. Setae 0.7-1.3 cm, straight, yellow or
reddish to brownish. Capsule yellowish to brownish,
erect or somewhat inclined, straight, but usually
slightly asymmetric or sometimes very slightly
curved, 1.8-2.5 mm, elongate-pyriform, neck as long
as urn, rounded to mouth, but after spore release with
wide mouth; exothecial cells below mouth in 4-5
rows transversely rectangular, thick-walled,
brownish, in upper part of urn 35-60x7-13 pm,
rectangular to elongate-hexagonal, at frontal view
thin-walled, in transverse section with cuneiform
thickenings; annulus not conspicuously diffe-
rentiated. Peristome strongly reduced, double, exo-
stome teeth to ca. 75 pum, adherent to segments,
orange, longitudinally and obliquely striolate; endo-
stome segments 40-75 pm, wider than teeth, late-
rally fused by their bases, orange to whitish with
age, finely papillose. Operculum plane-convex. Ca-
lyptra cucullate. Spores 27-35 um, coarsely papillose.
Differentiation. Entosthodon handelii can be
confused with E. obtusus (Hedw.) Lindb., E. fas-
cicularis, E. durieui and E. abramovae. It differs:
—from E. obtusus in (1) leaf margins distinctly
serrate distally vs. entire to weakly serrulate; (2)
capsule elongate-pyriform with neck equal to urn
vs. ovate-pyriform with neck shorter than urn;
— from E. fascicularis in (1) capsule elon-
gate-pyriform with neck equal to urn vs. ovate-
pyriform with neck shorter than urn; (2) exothe-
cial cells elongate vs. predominantly isodiametric;
— from E. durieui in (1) leaves ovate to ovate-
lanceolate with maximal width in proximal part
of leaf vs. obovate with maximal width in distal
part of leaf; (2) margins with one row of yellow-
ish cells, forming indistinct border, serrate due
to protruding cell angles distally vs. not bordered

or indistinctly bordered by thin-walled, somewhat
elongate, narrowed cells of the same color as lami-
na, entire to crenulate due to inflated outer cell
walls distally; (3) costa reaching 5/6 the leaf
length to ending just below apex vs. about 1/2
the leaf length;

— from E. abramovae in (1) narrower leaves,
predominantly ovate-lanceolate vs. ovate; (2)
margins bordered by one row of yellowish cells
vs. not bordered or indistinctly bordered by thin-
walled cells of the same color as lamina; (3)
exothecial cells in upper part of urn more or less
thick-walled, cuneiform in transverse section vs.
thin-walled, semicircular in transverse section;
(4) spores 23-35 um, with large papillae vs. 17-
23 pm, smooth or with low papillae.

Distribution. Entosthodon handelii was de-
scribed by Schiffner (1913) from Mesopotamia
and Kurdistan (localities mentioned in protologue
are today in Turkey and Iraq territories), and sub-
sequently reported from Jordan, Iran, Afghani-
stan, Turkmenistan, and Tajikistan. The species
grows mostly on calcareous rocks in xeric regions.
Plants from Russia agree with the description of
Shiffner (1913) in all details. Abramov et al.
(1989) reported spores to be 22-26 um, but in
cited Middle Asiatic specimens (e.g. Turkmeni-
stan, 22.X.1983, Sirotina, LE), according to our
measurement, spores are 23-31 um, mostly 26-
29 um. A revision of herbarium collections re-
vealed that the specimen from Besengi Valley
previously reported as E. fascicularis belongs in
fact to E. handelii.

Specimens examined: RUSSIA: Kabardino-Balka-
ria: Bezengi River valley, 23.VI1.1988, Popova & Por-
tenier #40 (MHA); Dagestan Republic: Gunib District,
southern slope of Gunib Plateau, on the dolomite cliff
ledge near tunnel mouth (42°23°N — 46°54’E), 1860
m alt., on shaded calcareous soil, 25.V.2010, Fedosov
#10-2-6 (MW); same place (42°23°’N —46°54°E), 1940
m alt., S-facing cliffs, 25.V.2009, Doroshina s.n. (LE).

Entosthodon muhlenbergii (Turner) Fife, J.
Hattori Bot. Lab. 58: 192. 1985. — Funaria muh-
lenbergii Turn., Ann. Bot. (Kédnig & Sims) 2:
198. 1804 [1805]. Fig.5,6: 7

Plants green to whitish green, in loose to mode-
rately dense tufts. Stems 3-6 mm, green, yellowish
to brownish at base. Leaves crowded in distal part
of stem, appressed when dry, slightly spreading when
moist, (1.8-)2.0-2.4(-2.5)x(0.55-)0.6-0.8(-0.9) mm,
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Popova & Portenier #40, MHA); 1 — habit, wet; 2 — habit, dry; 3-6 — capsules (3, 5-6 — dry,

4 — wet); 7 — peristome; 8-9 — exothecium transverse section; 10-12 — leaves; 13 — upper
laminal cells; 14 — exothecial cells; 15 — basal leaf cells. Scale bars: 5 mm for 1; 3 mm for h
2; 2 mm for 3-6; 1 mm for 10-12; 100 wm for 7-9, 13-15.

\
Fig. 4. Entosthodon handelii (Schiffn.) Laz. (from Kabardino-Balkaria, 23.VII.1988, @
a
15
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Fig. 5. Enthostodon muhlenbergii (Turner) Fife (from Stavropol Territory, Pyatigorsk, 7.V.2009, Doroshina
s.n., LE); 1 — habit, wet; 2 — habit, dry; 3, 5 — capsules; 4 — calyptra; 6 — exothecial cells; 7 — exothecium
transverse section; 8-9 — leaves; 10 — median laminal cells. Scale bars: 5 mm for 1-2; 2 mm for 8-9; 1 mm for 3-
5; 100 um for 6-7, 10.
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elliptic, ovate-lanceolate to obovate-lanceolate, ab-
ruptly narrowed into yellowish filiform acumen 0.3-
0.55 mm long; margin entire to crenulate proximally,
serrate distally, border in distal part of leaf somewhat
differentiated; costa narrow, green to reddish-brown,
reaching 4/5 the leaf length, ending shortly below
acumen base or, more commonly, percurrent; median
laminal cells (40-)50-75(-90)x(23-)25-35(-38) pm,
irregularly elongate-hexagonal to short rectangular,
thin-walled; near acumen base 33-50x25-32 pm,
rhombic, moderately thick-walled; marginal cells
moderately differentiated in colour and longer cells,
in 1-2(-4) rows brownish, (60-)75-90(-109)x(6-)8-
17(-24) um, elongate to linear, thick-walled, with
oblique transverse walls and protruding apices, for-
ming sharp teeth; basal cells (60-)65-80(-85)x(20-)24-
30(-35) pm, short-rectangular; alar cells indistinctly
undifferentiated. Synoicous. Setae 0.5-1.0(-1.2) cm,
straight, yellow to reddish or brownish in lower part.
Capsule yellowish to brownish, furrowed when dry,
erect to somewhat inclined, 2-2.8 mm long, elongate-
pyriform, curved above middle, neck equal to urn;
exothecial cells below urn mouth in 4-5 rows short-
rectangular to transversely rectangular, thick-walled,
brownish, in the middle part of urn 45-65x12-18
um, rectangular and elongate hexagonal, at frontal
view thick-walled, in transverse section with cunei-
form thickening; annulus not conspicuously diffe-
rentiated. Peristome well developed, double; exo-
stome teeth to 400 um long, orange, hyaline distally,
longitudinally and obliquely striolate on outer
surface, with prominent ventral trabeculae; endo-
stome segments ca 300 um long, whitish, finely
papillose. Operculum low conic, obtuse. Calyptra
cucullate. Spores 19-25(-30) um, mostly 20-24 pm,
with triradiate scar on proximal pole, papillose
throughout, but on distal pole stronger.

Differentiation. Due to asymmetric capsule
and well developed trabeculate peristome E. mu-
hlenbergii can be confused only with E. pulchel-
lus (H.Philib.) Brugués; it differs from the latter
species in + distinctly bordered leaves, with mar-
gins serrate distally and short to long, filiform,
more or less flexuose leaf tips vs. indistinctly
bordered leaves, with entire to slightly crenulate
margins and acuminate to short filiform, mostly
straight leaf tips.

Distribution. The species is widely distribu-
ted in xeric areas of the world. It was reported
from many regions of Russia, but its old circum-
scription included also Enthostodon pulchellus.

A subsequent revision revealed that the latter spe-
cies occurs sporadically in many regions of Rus-
sia, while all collections of E. muhlenbergii are
from the Caucasus, where E. pulchellus is still
not found (cf. Ignatov & Ignatova, 2003).

Specimens examined: RUSSIA, Stavropol Territo-
ry, Pyatigorsk, 7.V.2009, Doroshina (LE); Ossetiya,
Mozdok, 14.1V.1891, Lipsky (LE); Dagestan, Chir-Yurt,
13.V.1981, Lypsky (LE); Gunib (42°23°’N — 46°54 E)
1940 m, S-facing cliffs, 25.V.2009, Doroshina (LE).

Entosthodon hungaricus (Boros) Loeske,
Repert. Spec. Nov. Regni Veg. Sonderbeih. B 3(2):
115. 1929. — Funaria hungarica Boros, Magyar
Bot. Lapok 23: 73. 1925. — Physcomitrium longi-
colle Trab., Rev. Bryol. 29: 64. 1922 [1923]. —
Entosthodon longicolle (Trab.) Ros & M.J. Cano,
Cryptog. Bryol. 28: 138. 2008, nom. illeg.

Pisarenko et al. (2001) and Ignatov & Igna-
tova (2003) reported and illustrated this species
from South Siberia and Lower Volga region; these
plants have a shorter neck than Caucasian ones.
However the capsule structure of plants from Da-
gestan agrees with E. hungaricus as it has been
illustrated by Heyn & Herrstadt (2004) for Israel
and by Brugués & E. Ruiz (2010) for Iberian Pen-
insula.

Differentiation From all other Entosthodon
species included into the key (see below) E. hun-
garicus can be easily separated by a combination
of not bordered leaves, straight, conic to elon-
gate-pyriform capsules which are widened at
mouth, peristome represented only by low mem-
brane, and rostrate operculum.

Distribution. The distribution area of E. hun-
garicus stretches from Morocco and Iberian Pen-
insula to southern Siberia (Khakassia), but in ma-
ny areas it is rare; it occurs mostly in steppe zone.

Specimens examined: RUSSIA: Dagestan Repub-
lic, Buinaksk Distr., vicinity of Talgi Settl. (ca. 10 km
to SSW from Mahachkala), Talginskoe Ushzhel’e
(42°52°39.95"N — 47°27°22.67"E), 530 m. alt., on dry
bottom of pool, with Bryum argenteum, Didymodon
cf. rigidulus, and Tortula inermis, Fedosov #10-2-149
(MW); same place, on slope of dry creek bank, with
Bryum sp., Fedosov #10-2-150 (MW).

SPECIES EXCLUDED
Entosthodon fascicularis (Hedw.) Miill. Hal.
was reported from Bezengi Valley in Kabardino-
Balkaria (Kharzinov et al., 2006), but subsequent-
ly the specimen was re-identified as E. handelii.
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Fig. 6. 1-4: Entosthodon abramovae sp. nov. (from holotype); 5-6: E. dagestanicus sp. nov. (from holotype); 7: E.
muehlenbergii (from Stavropol Terr., 7.V.2009 Doroshina, LE). 1, 5, 7 —peristomes; 2 — exostome teeth, side view;
3, 6 — exostome teeth from outside; 4 — basal membrane fragment from inside. Scale bars: 1, 5, 7 — 100 um; 2-4, 6 — 20 pm.

KEY FOR IDENTIFICATION OF ENTOSTHODON

SPECIES IN RUSSIA AND NEIGHBORING REGIONS

1.

2.

Capsule symmetric or occasionally slightly
asymmetric; peristome rudimentary or, if well
developed, mostly shorter than 250 pm (ex-
cept E. commutats) ........oeeeeeeeeeneenncnne. 2
Capsule markedly asymmetric, peristome

longer than 250 pm .....cccoeeevieniicecnnen. 13
Peristome reduced, rarely + well-developed,
teeth shorter than 100 pm ..........ccoceveenneee 3

— Peristome well-developed, teeth longer than

3.

Capsule short-pyriform, with neck shorter

than Urn ... 4
Capsule elongate-pyriform, with neck equal
to Urn or longer ........cceeeeveecienieeiieceene 6
Exothecial cells in upper part of urn isodia-
metric, 1: 1-2 .coooveerenne [E. fascicularis)
Exothecial cells in upper part of urn elon-
gate, 11 3-5 5
Leaves distinctly bordered, operculum plane-
CONVEX .evveenrrerereeveennveenereeseenenes [E. obtusus]

Leaves not bordered, operculum rostrate ...
............................................. E. hungaricus
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6(3). Leaves lanceolate; peristome + developed,

ca. 75 pm, or rudimentary ............c.cee..... 7
— Leaves obovate, elliptic, ovate or ovate-lan-
ceolate; peristome rudimentary ................ 8

7. Peristome simple, rudimentary, not marked-
ly emergent above the urn mouth; spores 14-

18 WM e [E. angustifolius]

— Peristome double, ca. 75 um, markedly emer-
gent above the urn mouth; spores 24-32 um
........................................... E. stenophyllus

8. Exothecial cells in upper part of urn thin-
walled, with semicircular thickenings in
transverse section; spores 18-23 um ..........
............................................. E. abramovae

— Exothecial cells in upper part of urn more or
less thick-walled, with cuneiform thickenings
in transverse section; spores 23-35 um.... 9

9. Leaves indistinctly to distinctly bordered,
marginal cells in one row yellowish, margins
markedly serrate distally ........... E. handelii

— Leaves not bordered, entire or crenulate dis-

ALLY oo 10

10. Leaves obovate, with maximal width above

mid-leaf; costa usually reaching about mid-
leaf, operculum plane-convex ....................

................................................. [E. durieui]

— Leaves mostly ovate-lanceolate, with maxi-

mal width below mid-leaf; costa reaching ca.

5/6 the leaf length or percurrent; operculum

TOSEIAE .ovvveeveerenieeereie e E. hungaricus

11(2). Leaves distinctly bordered with 1 row of
narrow thick-walled cells; leaf apices acute,
with very short apiculus .... [E. attenuatus]

— Leaves not bordered or indistinctly bordered
with 1 row of narrow cells; leaves shortly
acuminate or with long filiform acumen .. 12

12. Leaves shortly acuminate, with entire mar-
gins; costa ending well below leaf apex; peris-
tome ca. 320 pm long...... [E. commutatus]

— Leaves with long filiform acumen, margins
serrate distally; costa ending just below leaf
acumen or percurrent; peristome to 150 um
1ONG .o E. dagestanicus

13(1). Leaves distinctly bordered, in upper part
serrate; costa percurrent or ending shortly be-
low leaf acumen ............... E. muhlenbergii

— Leaves indistinctly bordered, in upper part

entire to slightly crenulate; costa ending well
below apex ......ccceveevereeiennen. E. pulchellus
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