Arctoa (2015) 24: 536-540
doi: 10.15298/arctoa.24.45

MOSSES OF TSUDAKHAR (DAGESTAN, CAUCASUS)
MXU OKPECTHOCTEM LIYJAXAPA (JATECTAH, KABKA3)
ASYAT S. ABAKAROVA!, VLADIMIR E. FEDOSOV2 & GALINA YA. DOROSHINA3

ACHAT C. ABAKAPOBA!, BIAJIUMUP D. ®EJOCOB?2, 'AJIMHA 1. JIOPOILIMHA 3

Abstract

Moss flora of Tsudakhar Biological Station vicinity and State Nature Monument «Carpinus forest»
in Dagestan is studied. 111 species are revealed and this rather low diversity is explained by xeric
climatic conditions. At the same time, the flora includes several rare and interesting species: Indusiella
thianschanica, Jaffueliobryum latifolium, Orthotrichum dagestanicum common with Middle and Central
Asia. In Europe these species are restricted to the Caucasus, and Dagestan is the only place where
Indusiella and Orthotrichum dagestanicum are known in Europe. Widespread tropical Pseudosymblepharis
bombayensis is another rare species, which is known in Europe only in Dagestan. Lindbergia grandiretis
is a species with restricted distribution in Caucasus and South Siberia.

Pesrome

HccnenoBana uiopa MxoB okpecTHocTeil 1{ynaxapckoit OHONOTHYECKON CTAaHIUKM U HaMSITHUKA
npupoas! «I'paboBas poma», B ee coctase BbIABIeHO 111 BugoB. Huskoe pasnoobpasue 6Gpuodopsl,
00yCIOBIEHHOE 3aCyITUBBIM KIIMMAaTOM, B TO XK€ BPEMS COUETAETCs C OONBIINM KOTHIECTBOM PEIKHX
M MHTEPECHBIX BUJIOB. 371ech Haiinensl obmue co Cpenneit n Llentpansroit Asueit Jaffueliobryum
latifolium, Indusiella thianschanica n Orthotrichum dagestanicum. B EBporie 3T BH/bI H3BECTHBI
Tonbko Ha KaBkase, mpudem [uist 1ByX nocieanux JlarecTan — eAMHCTBEHHbIH PETHOH, B KOTOPOM OHM
n3BecTHHI B EBpornie. Borsaiennstii B Llynaxape mupoko pacnpocTpaHeHHbIH Tponudeckuil Bua, Pseudo-
symblepharis bombayensis, Taxoxe u3BecteH B EBporne Tonpko u3 [larecrana. Haiinena taxxe Lindbergia
grandiretis, pactipocTpaHeHHas moMuMo KaBka3a eme u B 3aCylUIUBBIX paiioHax Cubupu.
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INTRODUCTION

Flora of the East Caucasus and particularly Dagestan
Republic is rich both in terms of number of species and
diverse geographical elements, including Ancient-Med-
iterranean and Iran-Turanian species and numerous Cau-
casian and local endemics (Murtazaliev, 2010; Takhta-
jan, 1986; Omarova, 2014).

Active bryofloristic studies in the territory of Dagestan
Republic had started quite recently, but yeilded in a num-
ber of newly described species and interesting records of
strongly disjunct species (Ellis ez al., 2013; Fedosov, 2010;
Fedosov et al., 2010; Fedosov & Ignatova, 2010; Fedosov,
2011; Ignatov et al., 2010), but only one local moss flora
was more or less completely studied (Ignatov ez al., 2010).
Some expeditions to Tsudakhar Biological Station of
Mountain Botanical Garden provided numerous collec-
tions, summarized in the present paper.

STUDY AREA

Like previously studied in Dagestan Gunib Area,
Tsudakhar is situated in so-called Inner Mountain Dag-

estan, a strongly dissected mountain area with numerous
deep depressions and river valleys, within the altitudinal
range of 700-2500 m (Fig. 1). In terms of rock composi-
tion it is subdivided into two parts, composed by calcar-
eous rocks (limestones, dolomites, marls, etc.) and by
schists (Chilikina & Shiffers, 1962). Tsudakhar biologi-
cal station (42°19-20’N — 47°09-10’E, alt = 900-1300
m) is situated in the calcareous area.

Mountain ridges situated westward collect moisture
bringing by winds from Atlantic and thus provide xeric
climatic conditions in the study territory. The annual pre-
cipitation is only 260-350 mm. Mean annual tempera-
ture is +9.6°C, while mean January t =-2.9°C and mean
August t = +20.7. High daily amplitude of temperature
is characteristic for the local climatic condition.

The Tsudakhar biological station is situated in wide
depression among low mountain spurs of Chekulabek
Ridge in Sana Creek valley (Kasikumukhskoe Koysu
River Basin). The area is surrounded by high xeric rocky
slopes (Figs. 2-7).
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Fig. 1. Study area.

Table 1. Species list: C — Carpinus wood, N- and S-facing

open slopes.

Abietinellaabietina
Aloina rigida
Amblystegium serpens
Anoectangium handelii
Anomodon viticulosus
Barbula convoluta

B. unguiculata
Brachythecium campestre
B. cirrosum

B. mildeanum

B. salebrosum
Bryoerythrophyllum recurvirostrum
Bryum argenteum

B. caespiticium

B. moravicum
Calliergonella lindbergii
Campyliadel phus chrysophyllus
Campylidium calcareum
Ceratodon purpureus
Cratoneuron filicinum
Crossidium squamigerum
Dicranum dispersum
Didymodon rigidulus

D. validus

Distichium capillaceum
Ditrichum flexicaule
Encalypta pilifera

E. procera

E. trachymitria

Entodon concinnus

E. schleicheri
Entosthodon muhlenbergii
Fissidens bryoides

F. dubius

F. exiguus

Funaria hygrometrica
Grimmia anodon

G. laevigata

G. pulvinata

G. tergestina
Gymnostomum aeruginosum
G. calcareum

C
+

+

++ + Z

+ +

+ 4+ + + + 4+ o+ o+ o+ +

+

+

S

Homal othecium sericeum
Homomallium incurvatum
Hypnum cupressiforme
Indusiella thianschanica
Jaffueliobryum latifolium
Leucodon immersus

L. sciuroides
Lindbergia gradiretis
Microbryum curvicollus
Mnium lycopodioides
M. stellare

Molendoa scliephackei
M. sendtneriana
Myurella sibirica
Neckera besseri
Orthotrichum affine
anomalum

. dagestanicum
diaphanum

. obtusifolium

pallens

pumilum

sordidum

speciosum
stramineum

. striatum
Oxyrrhynchium hians
Plagiomnium rostratum
P. undulatum
Pseudoleskeella catenulata
P. nervosa

P. tectorum
Pseudosymblepharis bombayensis
Pterygoneurum ovatum
P. subsessile

Pylaisia polyantha
Rhodobryum ontariense
Rhytidium rugosum
Schistidium apocarpum
S crassipilum

S helveticum

S. robustum

Sdigeria pusilla
Sereodon vaucheri
Syntrichia ruralis

S sinensis

Taxiphyllum wissgrillii
Thuidium assimile
Timmia bavarica
Tortella inclinata

T. tortuosa

Tortula acaulon

T. atrovirens

T. inermis

T. lanceola

T. modica

T. mucronifolia

T. muralis

T. protobryoides
Trachycystis ussuriensis
Trichostomum brachydontium
T. crispulum

Weissia brachycarpa

W. controversa

W, levieri

W. longifolia

W. rostellata
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Figs. 2-9. Study area: 2-5: S-facing slope; 6:N-facing slope; 7: biostation in Sana Creek Valley; 8-9: Carpinus forest.
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On dry south-facing slopes steppe communities oc-
cur, dominated with Botriochloa ischaemum, Salvia ca-
nescens, Onobrychys bobrovii, Stipa daghestanica, Alli-
um albidum, Sedum oppositifolium, Sempervivum cau-
casicum, Carex huetiana, Artemisia daghestanica, A. ga-
lodendron, Helianthemum daghestanicum, Satureja sub-
dentata, etc. (Murtazaliev, 2009; Murtazaliev & Gusey-
nova, 2014).

Steppe communities alternate with polydominant
montane xerophyte shrubs where Rosa canina, R. spino-
sissima, Crataegus pseudoheterophylla, Berberis vulgar-
is, Spiraea hypericifolia, Artemisia salsoloides, A. mar-
shalliana, Thymus daghestanicus, Onobrychis cornuta,
Astragalus haesitabundus, A. alexandrii, A. onobrychio-
ides, A. bungeanus, etc. are common.

Steep north-facing slopes are covered by open petro-
phyte communities with Teucrium chamaedrys, T. poli-
um, Salvia canescens, S. verticillata, Gypsophila tenui-
folia, Onobrychys cornuta, Astragalus alexandrii, A. fis-
suralis, where also rare shrubs of Rosa canina and Juni-
perus oblonga occur (Asadulaev et al., 2013).

Pastures with strong grazing pressure have commu-
nities of Cirsium spp., Euphorbia spp., Meniocus spp.,
Taraxacum spp. On sandy slopes, Iris timofejewii, a rare
xerophytic species and endemic of the Dagestan, grows.

The nature monument “Carpinus forest” (42°20” N;
47°10’E) occurs on the northern and north-eastern slopes
of Chekulabek Ridge with altitudinal range 1150-1300
m. This forest occupies an area of ca. 5 hectars. This is a
Carpinus caucasica dominated forest with admixture of
Tilia cordata and shrub layer composed of Euonymus
verrucosus, Spiraea hypericifolia, Rosa pimpinellifolia
and Cotoneaster meyeri, but in many places lacking any
shrubs as well as herbs (Fig. 9).

BRYOPHYTE EXPLORATION

Since 2011 the territory was studied in the course of
several short excursions by authors, once together with
with M.S. Igantov and N.A. Konstantinova (in 2011).
Totally ca. 500 specimens were studied, they are kept in
MW, MHA and LE. List of species revealed in the vicinity
of the Tsudakhar biological station is provided in table 1,
where species presence is shown separately for South-
facing (Figs. 2-5), North-facing (Figs. 6-7) open slopes of
Sana River valley and Carpinus forest (Figs. 8-9). Nomen-
clature follows Ignatov, Afonina, Ignatova et al. (2006).

The list includes 111 species, which might be consid-
ered not so many for the mountain area with numerous
rocky habitats. However considering small area studied
and xeric climatic conditions this number seems to be
rather close to its real diversity.

The main interest of the flora is that despite of a low
overall diversity it inlcudes many rare and phytogeo-
graphically noticable species.

Two of them, Indusiella thianschanica and Lindber-
gia grandiretis, are included in Red Data Book of Rus-
sian Federation (Bardunov, 2008). In this publication the

latter species is named Lindbergia brachyptera, but re-
cent revision has shown that the latter species does not
occur in Russia and specimens referred to it have to be
considered as Lindbergia grandiretis (Ignatova et al.,
2010), previously considered as a synonym of L. brac-
hyptera, but obviously is distinct by both morphology
and molecular markers. Regardless this nomenclatural
issue, it is a very rare species in the Caucasus, requiring
protection.

For Indusiella, Dagestan is the only region where it
occurs not only for the Caucasus, and also for the whole
Europe in definition given by Hill et al. (2006).

In Central Asia, the area where Indusiella is common
in deserts (Ignatov et al., 2004), it usually grows associat-
ed with Tortula alrogirens, Jaffueliobryum latifolium, Syn-
trichia submontana . In Europe two latter species occur
only in the Caucasus. Jaffueliobryum also was found in
Actoprac xeric depression in Kabardino-Balkaria (Kharzi-
nov et al., 2006) and in Stavropol Territory (Doroshina,
2008).

Orthotrichum dagestanicum, the species described
only few years ago (Fedosov & Ignatova, 2010), also rep-
resents Asiatic relationships in the moss flora of Dag-
estan. An exploration of the Middle Asian moss flora by V.
Plasek revealed that O. dagestanicum is rather common in
Kyrgyzstan, in central Tian-Shan Mountains, i.e. 2500 km
eastward from Dagestan (Ellis et al., 2015).

Among species found in Tsudakhar there also is wide-
spread tropical species, Pseudosymblepharis bombayen-
sis, previously revealed in Gunib Plateau (Ignatova et
al., 2012). It is another example of a speices known in
Europe only in Dagestan.

All these data indicate an outstanding phytogeograph-
ic boundary that separates Dagestan from the rest north
Caucasus. This territory will obviously bring many new
discoveries.

ACKOWLEDGEMENTS
We are greatly indebted to Z.M. Asadulaev for the
assistance in field work organisation and to Michael Igna-
tov for data about his collections and correcting English
of the paper. The work was partly supported by RFBR
#14-04-01424.

LITERATURE CITED

AFONINA, O.M., E.A. IGNATOVA, V.E. FEDOSOV & O.I. KUZ-
NETSOVA. 2014. Toward a new understanding of Syntrichia
submontana. — Arctoa 23: 11-24.

ASADULAEYV, Z.M., M.M. MALLALIEV & G.A. SADYKOVA]
ACAZIVIIAEB 3.M., M.M. MAJUIAJIMEB, T"A. CAJIBIKOBA.
2013. dnopucTuyeckne U CTPYKTypHbIE OCOOCHHOCTH MHOHEP-
HBIX ¥ JIEMyTal[HOHHBIX COOOIIECTB HAPYIICHHBIX H3BECTHSIKOBBIX
ckinoHoB Jlarecrana. — [Floristic and structural features of the
pioneer communities and demutation broken limestone slopes
of Dagestan] Becmuux /lacecmarnckozo Hayunoeo yewmpa [Vestnik
Dagestanskogo nauchnogo centra] 51: 80-85.

! — Syntrichia submontana is revealed in Europe only recently
(Afonina et al., 2014) and so far is known here only in the
Caucasus. It is not found in Tsudakhar yet, but likely will be
revealed in this area or nearby after intensional search.



540 A.S. ABAKAROVA, V.E. FEDOSOV & G.YA. DOROSHINA

[BARDUNOV, L.V. (ed.)] BAPAYHOB JI.B. (pex.) 2008. Moxo-
obpasusle. — [Bryophytes] B kn.: Kpacnas xnuea Poccuiickou
Deoepayuu. Pacmenus [In: Krasnaja kniga Rossijskoy Feder-
atsii. Rastenija]l M. [Moscow]: 515-575.

[CHILIKINA, L.N. & E.V. SCHIFFERS] YNJIMKWHA JI.H., E.B.
HIMODEPC. 1962. Kapra pacturensHoctu [larecranckoit ACCP.
— [Vegetation map of Dagestan] M-JI.: HU30-60 AH CCCP [Mos-
cow—Leningrad, Izd. Akad. Nauk SSSR], 95 pp.

[DOROSHINA, G.YA.] JOPOIINHA T £1. 2008. O HEKOTOPBIX PEAKUX
U HHTEPECHBIX BHaxX Mx0B ¢ KaBkasa. — [On some rare and notewor-
thy moss species from Caucasus] Hosocmu cucmemamuru HU3mux
pacmenuii [Novosti Sistematiki Nizshikh Rastenij] 42: 237-240.

ELLIS, L.T., V.A. BAKALIN, E. BAISHEVA, H. BEDNAREK-
OCHYRA, R. OCHYRA, E.A. BOROVICHEV, S.S. CHOI, B.-Y.
SUN, P ERZBERGER, V.E. FEDOSOV, R. GARILLETI, B. ALBER-
TOS, P.GORSKI, P HAJKOVA, N.G. HODGETTS, M. IGNATOV,
A.KOCZUR, L.E.KURBATOVA, M. LEBOUVIER, A. ME-AKA, J.
MIRAVET, P. PAWLIKOWSKI, R.D. PORLEY, JA. ROSSELLO,
M.S. SABOVLIEVIC, J. PANTOVIC, A. SABOVLIEVIC, W.
SCHRODER, S. STEFANUT, G.M. SUAREZ, M. SCHIAVONE, O.T.
YAYINTAS & J. VANA. 2013. New national and regional bryophyte
records, 36. — Journal of Bryology 35(3): 228-238.

ELLIS, L.T., M. ALEFFI, V.A. BAKALIN, H. BEDNAREK-
OCHYRA, A. BERGAMINI, P. BEVERIDGE, S.S. CHOI, V.E.
FEDOSOV, R. GABRIEL, M.T. GALLEGO, S. GRDOVIC, R.
GUPTA, V. NATH, A.K. ASTHANA, L. JENNINGS, H. KUR-
SCHNER, M. LEBOUVIER, M.C. NAIR, K.M. MANJULA, K.P.
RAJESH, M. NOBIS, A. NOWAK, S.J. PARK, B.-Y. SUN, V.
PLASEK, L. CTHAL, S. POPONESSI, M. G. MARIOTTI, A. SAB-
OVLIEVIC, M.S. SABOVLJEVIC, J. SAWICKI, N. SCHNYDER,
R. SCHUMACKER, M. SIM-SIM, D.K. SINGH, D. SINGH, S.
MAJUMDAR, S. SINGH DEO, S. STEFANUT, M. SULEIMAN,
C.M. SENG, M. S. CHUA, J. VANA, R. VENANZONI, E. BRIC-
CHI & M.J. WIGGINTON. 2015. New nationa and regiona bryo-
phyte records, 42. — Journal of Bryology 37(1): 68-85.

FEDOSOV, V.E., E.A. IGNATOVA. 2010. Orthotrichum dages-
tanicum sp. nov. (Orthotrichaceae, Musci) — a new species from
Dagestan (East Caucasus). — Arctoa 19: 69-74.

FEDOSOV, V.E., E.A. IGNATOVA, M.S. IGNATOV & G.YA. DOR-
OSHINA. 2010. On the genus Entosthodon (Funariaceae, Mus-
ci) in the Caucasus. — Arctoa 19: 75-86.

FEDOSOV, V.E. 2010. Aloina bifrons (De Not.) Delgad. (Pottiace-
ae, Musci) in Russia. — Arctoa 19: 233-238.

FEDOSOV, V.E. 2011. On Entosthodon fascicularis and Weissia
armata comb. nov. (=W. papillosissima Laz.) in Russia. — Arctoa
20: 191-196.

HILL, M.O.,N. BELL, M.A. BRUGGEMAN-NANNENGA, M. BRU-
GUES, M.J. CANO, J. ENROTH, K.I. FLATBERG, J.-P. FRAHM,
M.T. GALLEGO, R. GARILLETI, J. GUERRA, L. HEDENAS,
D.T. HOLYOAK, J. HYVONEN, M.S. IGNATOV, F. LARA, V.
MAZIMPAKA, J. MUNOZ & L. SODERSTROM. 2006. An
annotated checklist of the mosses of Europe and Macaronesia. —
Journal of Bryology 28: 198-267.

IGNATOV, M., T. TSEGMED, B. TAN, X. BAI & V. ZOLOTOV.
2004. Mosses of Gobi in Mongolia. — Journal of the Hattori
Botanical Laboratory 96: 183-210.

IGNATOV, M.S., O.M. AFONINA, E.A. IGNATOVA, A. ABOLI-
NA, T.V. AKATOVA, E.Z. BAISHEVA, L.V. BARDUNOV, E.A.
BARYAKINA, O.A. BELKINA, A.E. BEZGODOV, M.A. BOY-
CHUK, V.YA. CHERDANTSEVA, 1.V. CZERNYADIJEVA, G.
YA. DOROSHINA, A.P. DYACHENKO, V.E. FEDOSOV, I.L.
GOLDBERG, E.I. IVANOVA, I. JUKONENE, L. KANNUKENE,
S.G. KAZANOVSKY, Z.KH. KHARZINOV, L.E. KURBATOVA,
A.l. MAKSIMOV, U.K. MAMATKULOV, V.A. MANAKYAN,
O.M. MASLOVSKY, M.G. NAPREENKO, T.N. OTNYUKO-
VA, L. YA. PARTYKA, O.YU. PISARENKO, N.N. POPOVA,
G.F. RYKOVSKY, D.YA. TUBANOVA, G.V. ZHELEZNOVA &
V.I. ZOLOTOV. 2006. Check-list of mosses of East Europe and
North Asia. — Arctoa 15: 1-130

IGNATOV, M.S., VE. FEDOSOV, E.A. IGNATOVA & G.YA. DOR-
OSHINA. 2010. Moss flora of Gunib area in Dagestan (East Cauca-
sus). — Arctoa 19: 87-96.

IGNATOVA, E.A., M.S. IGNATOV & [.LA. MILYUTINA. 2010. A
revision of the genus Lindbergia (Leskeaceae, Bryophyta) in
Russia. — Arctoa 19: 97-116.

IGNATOVA, E.A., O.I. KUZNETSOVA, M.S. IGNATOV & H.
KOCKINGER. 2012. The genera Oxystegus and Pseudosymble-
pharis (Pottiaceae, Bryophyta) in the Caucasus. — Arctoa 21:
173-180.

[KHARZINOV, Z.Kh., M.S. IGNATOV, E.A. IGNATOVA & N.N.
PORTENIER] XAP3MHOB 3.X., E.A. UITHATOBA, M.C.
UT'HATOB, H.H. IOPTEHUEP. 2006. HoBble HaXogku MXOB B
Kabapnuno-bankapckoit Pecnybnuke. 1. — [New moss records
from Kabardino-Balkarian Republic. 1] Arctoa 15: 256-258.

[MURTAZALIEV, R.A.] MYPTA3AJIMEB P.A. 2009. Koncnekr
¢noper [larecrana. T. 1-4. — [Conspectus of the flora of the
Dagestan Vols 1-4]. Maxauxana, Onoxa [Makhachkala, Epokha)
1: 367 pp.; 2: 248 pp.; 3: 304 pp.; 4: 232 pp.

[MURTAZALIEV, R.A.] MYPTA3AJIMEB P.A. 2010. TakcoHo-
Mudeckuit ananus ¢uopsl Jlarecrana. — [Taxonomic analysis
of the flora of Dagestan]. B kn.: Mamepuanvr kongpepenyuu
“Buonoeuveckoe pasnoobpasue u ynpaeienue 6uo0i02u-
yeckumu pecypcamu skopezuona Bocmounoeo Kasxasa” [In:
Materialy konferentsii “Biologicheskoe raznoobrazie i uprav-
lenie biologicheskimi resursami ekoregiona Vostochnogo
Kavkazal: 18-20.

[MURTAZALIEV, R.A. & Z.A. GUSEYNOVA] MYPTA3AJIMEB
PA., 3.A. TYCEMHOBA. 2014. OcoGeHHOCTH PacIpOCTpaHEHHIs
U ¢GuToLCeHOTHYECKAs NMpHYypoueHHOCTs Helianthenum daghes-
tanicum Rupr. — [Helianthenum daghestanicum Rupr. Peculiar-
ities of its distribution and phytocenotic placement] Hayunsii
acypnan KvoI'AY [Nauchny Zhurnal KubGAU] 96(2): 1-11

[OMAROVA, S.0.] OMAPOBA C.O. 2014 K Bonpocy uzydeHus
PEIUKTOB IUIATOOOPA3HBIX MOAHATUI BHyTpeHHeropHoro Jlare-
crana. — [To the question of studying the relicts of plateau-like
uplifts in Inner Mountain Dagestan] Xzeéecmus Camapckozo
nayunozo yenmpa Poccuiickoii akademuu nayx [Izvestija sa-
marskogo nauchnogo centra rossijskoj akademii nauk] 16 (1):
1102—-1104.

TAKHTAJAN, A.L. 1986. Floristic Regions of the World. — Berk-
ley, 422 pp.



