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CONTRIBUTION OF R.N. SCHLJAKOYV (1912-1999) TO
THE RUSSIAN BRYOLOGY
Konstantinova N.A.
Polar-Alpine Botanical Garden-Institute, Kola Science Centre of Russian
Academy of Sciences, Kirovsk-6, Russia, e-mail: nadya50@list.ru

R.N. Schljakov is a well-known botanist in the field of systematic of
vascular plants and bryophytes. He started his studies as a plant sociologist
in the North-East of European part of Russia. Bryophytes are an important
component of northern vegetation, so the interest of Schljakov to this group
of plants was natural. His PhD thesis "Bryophyte flora of the Khibiny
Mountains" was prepared under the supervision of a famous Russian
bryologist prof. L.I. Savicz-Ljubitskaya. Published in 1961, this book
remains the best example of a detailed study and comprehensive analysis of
the local flora of mosses. In the fifties and early in the sixties of the past
century, he was involved in treating of some groups of vascular plants for
the Murmansk Province Flora, including the most taxonomically difficult
families (Juncaceae Vent., Salicaceae Lindl.) and genera (Epilobium L.,
Hieracium L.). Simultaneously, he continued his bryophyte studies. As a
result, a number of bryological papers, some of them describing for science
species (Bryum savicziae Schljak., Encalypta brevipes Schljak.), were
published. Having completed the treatment of some groups of higher plants
for the " Murmansk Province Flora", Schljakov concentrated on
Bryophytes. In 1969, a "Manual of Lichens and Bryophytes of the North of
the European part of the USSR" was published together with a
lichenologist A.V. Dombrovskaja. Ever since, this book has been very
popular among botanists as quite handy handbook of mosses.

The most important Schljakov’s contribution to the Russian bryology
is a five-volume set on the "Hepaticae and Anthocerotae of the North of the
USSR". This edition includes original and quite convenient keys for
identification of families, genera and species, detailed descriptions, as well
as descriptions of ecology, a more or less detailed distribution in the north
and, generally, for all the treated taxa. Published in the early seventieth —
late eightieth of the past century, it so far remains the most comprehensive
Russian manual for identification of hepatics not only for the northern
regions but for the most parts of the country as well. Undoubtedly, the
publication of these issues promoted the development of Russian
hepaticology.

One of important contributions of Schljakov to Bryology is
elaboration of a taxonomy of Hepaticae. He elevated the ranks for many
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suborders, which allowed, in turn, to assign the ranks for different naturally
combined series of families and genera, and reclassified some orders and
families. Many of the taxa described (e.g. orders Treubiales) or reassigned
by him (Fossombroniales, Porellales, Ptilidiales, families
Odontoschismataceae, Myliaceae, etc.) have been proved monophyletic
recently and accepted by many bryologists. Schljakov described several
new genera (Crossogyna, Tetralophozia, etc.) and over 30 new species and
infraspecific taxa of bryophytes.

He was a pioneer advocating the protection of Bryophytes in Russia.
Thanks to his efforts, Bryophytes were red-listed in the Red Data Book of
the Murmansk Province. A number of nature monuments were proposed by
Schljakov in the Murmansk Province to protect some rare and threatened
bryophytes. He was one of those who compiled the Red Data Book of the
USSR.

Schljakov established the Bryophyte Herbarium in the Polar Alpine
Botanical Garden (KPABG). Apart from his own collections, many
specimens sent to him for identification were identified by him and then
incorporated in the KPABG. A total of 2382 specimens of bryophytes
collected by Schljakov are stored in PABGI including 14 type specimens of
the 5 taxa described by him.

Under his supervision five PhD theses were completed. The
dissertations of his students were devoted to bryoflora of different regions
of Russia, in particular, the Bryophyte flora of Srednii Timan, Komi
Republic (G.V. Zhelesnova), Hepatics of the south part of the USSR Far
East (S.K. Gambaryan), Hepatics of the Khibiny Mountains, Murmansk
Province (N.A. Konstantinova), Mosses of the Lovozerskie Mountains,
Murmansk Province (O.A. Belkina), bryophytes under antropogeninc
pressure (E.N.Andrejeva).

He has been commemorated by two genera (Schljakovia Konstant. &
Vilnet., Schljakovianthus Konstant. & Vilnet) and two species (Scapania
schljakovii Potemkin, Hieracium schliakovii Juxip).

Schljakov was a taxonomist by vocation. Everybody who knew
Roman Nikolaevich will remember him as a highly qualified specialist,
enthusiast and a kind personality.

skeskosk

Poman HuxonaeBuu I[InsikoB wmupoko wu3BecTHhIM B Poccuu
0OTaHWK, BHECHIMH OTPOMHBIH BKJIAJ B pa3BUTHE KaK pPOCCHUHCKOH
OpHOJIOTHH, TaK W CHCTEMATHKU COCYIMCTBIX pacTeHuid. OH 3aKOHYHI
kadeapy reoboraHuku JICHUHIPAJCKOTO TOCYAaPCTBEHHOTO YHUBEPCUTETA
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M Hadal CBOIO HAyYHYIO JEATENIbHOCTh KaK CTapUInid Te0OOTaHWK B
ApxaHTrenbCKOM O0O0JaCTHOM 3E€MENBHOM yIpaBlieHHH. MoxooOpa3HbIe
SBIISIIOTCS OAHUM U3 BaKHEWIIMX KOMIIOHEHTOM CEBEPHBIX JKOCHCTEM,
nostromy Poman HukomaeBud ¢ mepBBIX XK€ JHEH CBOeW paOOTHI Hadaml
yAenSTh UM 0OJbIIoe BHUMaHUe. Ero kanaumaarckas nuccepranus «Diopa
MXOB XHMOMHCKHX TOp», MOATOTOBJICHA IOA PYKOBOJICTBOM H3BECTHOTO
coBerckoro Opuomnora nipod. JIL.U. CaBuu-JIroOurkoit. OmyOonuKkoBaHHAas B
1961 romy, aTa paboTa OO CHUX TIOp OCTaeTCA JIYYIIAM IPUMEPOM
BCECTOPOHHETO aHanmu3a QIopsl MXOB. B mATHAECATHIX MW Hadaie
HIECTHIIECATHIX TOAOB Mpouuioro croiaetus Poman HukonaeBny 3aHuMancs
00paboTKOW TaCKOHOMUYECKH Hanmboliee CIOXKHBIX poaoB (Epilobium L.,
Hieracium L.) u cemetictB (Juncaceae Vent., Salicaceae Lindl.) mis diaopsr
COCYIUCTHIX pacTeHuii Mypmanckoii obOnactu. OIHOBPEMEHHO OH
MPOJOJDKaT 3aHUMAaThCS M MOX000pa3HBIMH. B pesymprate ObLIH
MMOATOTOBIIEHBI HECKONBKO CTaTel, B YHCIE€ KOTOPBIX  ITyOJIMKAIlluH C
OTHMCAaHUEM HOBBIX JJIs HAyKu BUIOB (Bryum savicziae Schljak., Encalypta
brevipes Schljak.) Ilo 3aBepmennn pabotr Haj ¢GIOPOH COCYAUCTHIX
pactenuit Mypmanckoit oOmacth IIIIKOB TPAKTHYECKH TIOTHOCTHIO
MEePEKITIOYIIICS Ha UCCIeI0BaHne MOX000pa3HbiX. B 1969 roxy coBmecTHO
¢ nuxenosnoroM A.B. JIoMOpoBCKO# 3aBepiIaeTcsi MOArOTOBKA U M3AETCs
onpenenurens «Jlumaiaukn u Mxu ceBepa EBpomeiickoit wactm CCCPy.
OTa KHHWra 0 CHX IIOp OCTaeTcs MOIMYyJSApHOW B cpele Treo00TaHUKOB,
3aHUMAIOLINXCS H3yUYEHHEM CEBEPHBIX PETHOHOB.

HauGonee BaxupiM Bkiagom lllnskoBa B Poccuiickyro Opuosioruto
SIBIISICTCS ITyOJMKAIUS TIATH BBITYCKOB «[le4eHOYHUKHM M aHTOLIEPOTOBBIE
CeBepa CCCP». B aTtux KHUTax NpUBOAATCS YMOOHBIE KIFOYM JUIS
oTpe/ie]IeHus POAOB M BUIOB, OPUTHHAIIBHBIC ONMCAHUS BHUJIOB, J€TalbHAS
Y TOYHAs XapaKTePUCTHKA JKOJOTHH, a TaKXe pPacHpocTpaHeHHe, KaK B
Poccun, Tak W B MHpe BCeX paccMaTpUBaeMBIX TaKCOHOB. KHurm
npekpacHo wnTtocTpupoBansl  A.B.JlomOpoBckoit. [lyOmmkarus  3Toit
paboThl, HECOMHEHHO, Jaja CHJIbHBIA TOIYOK Pa3BUTHIO OTEUYECTBEHHON
TeMaTUKOJIOTHH. JTO HW3JIaHUE N0 CHX IOp OCTaeTcs EIUHCTBEHHBIM
COBPEMEHHBIM ONPEENIUTENIEM TIeUeHOYHINKOB HA PYCCKOM SI3BIKE W OYEHb
MOITYJISIPHO KaK B cpesie OpHOJIOroB, TaK M Te€000TaHUKOB.

HemanoBaxusiM mpexacrasisierca Bkinan Pomana HukonaeBuua B
pa3paboOTKy CHCTEMBI IMEYEHOYHHUKOB. SIBISISICH TIPUBEPIKEHIIEB «METKUX)
pOIIOB, OH KPUTHYECKH TIEPECMOTpPEN B3MVIAABI IPEANIECTBEHHUKOB.
[IpuaNMas B OCHOBHOM cucTeMy, pa3dpaborannyio P.M.Illycrep, oH BHEC B
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Hee psan u3MeHeHud. 11IIsKoBbIM 0O0CHOBaHO MOBBIIICHUE PAHIOB MHOTHX
TaKCOHOB, IIEPECMOTPEH O0BEM U IOJIOKECHHE B CHUCTEME psfa PONOB U
ceMelcTB. MHOrue M3 TNPENIOKEHHBIX MM TPAKTOBOK ITOATBEPXKICHBI
COBPEMEHHBIMH MOJICKYJISIPHO-(DMIIOTEHETUUECKIMUE HCCIECIOBAHUSMH U
NPUHATHEI B HACTOAIIEE BpeMsS OONBIIMHCTBO OpPHOJIOTOB (HAIpUMED
mopsiaku  Treubiales Schljakov, Fossombroniales Schljakov, Porellales
Schljakov, Ptilidiales Schljakov, cemeiictBa Odontoschismataceae (Grolle)
Schljakov, Myliaceae Schljakov u ap.). ILIngKOBBIM OMHUCAaHO HECKOIHKO
HOBBIX ponioB (Crossogyna, Tetralophozia v ap.) u cBbime 20 HOBBIX BUJOB
Y BHYTPUBHUJIOBBIX TAKCOHOB.

3uauntenen Bkiaax lllnskoBa B meno oxpassl mpupossl. bmarogaps
€ro MHUIMATUBE MOXO00Opa3HbIe BIlepBble B Poccum ObLIM BKIIOYEHBI B
pPETHOHABHBIA CIUCOK PEAKUX W HCYE3aroIuX BHAOB (B MypmaHCKON
obmactn), a, B mocieAcTBud, Takke B KpacHyro kuury Poccuiickoit
Oenepannu. Ilo ero mpemnoxennto BrHepBble B Poccuu Obuto co3/1aHO
HECKOJIbKO TaMSTHUKOB TIPUPOJBI ISl OXPaHBl MOXOOOPAa3HBIX.

Poman HukomaeBnu ocHoBan repOapuii MoxoobpasHeix B llomspro-
anpnuiickom OotannmueckoM cany (ITABCH), 3HaYMTENBHO MOMOJHUI
repbapuii boranmueckoro wuHctuTyta uM. B.JIL.Komaposa PAH. B
repbapuu  [IABCU (KPABG) mnoMumMo MHOTOYHMCICHHBIX COOpOB
COCYIHCTBIX PAaCTCHUH, B HacTosiee BpeMs Xxpanutcs 2382 oOpasua
MOX000pa3HbIX, coOpaHHbIX llInskoBeIM, B TOM uucie 14 THUMOBBIX
00pas3IoB 5 OMUCAHHBIX UM TaKCOHOB.

Ilon pyxoBoactBoM IIlsikoBa MOArOTOBIEHBI W 3alIUIIEHBI 5
KaHAMJATCKUX JIUCCEepTalfid, MOCBALICHHBIX B OCHOBHOM (opaM ciabo
u3ydeHHbIX paiioHoB Poccum: Cpemnero Tumana B pecrnyOnmke Komm
(I'.B.XKenesnosa), Ilpumoppst (C.K.I'amOapsin), XuOMHCKHX  TOp
(H.A.KoncrantuHosa), JloBozepckux rop (O.A.benkuHa), a Takke poiH
MOXO0OOpPa3HBIX B PAacTUTEIBLHOM IIOKPOBE AHTPOIIOTCHHO HAPYIICHHBIX
tepputopuii B MypmaHckoii obnactu (E.Annpeesa).

P.H.IllnsikoB OBUT CHCTEMATHKOM II0 TPHU3BAHUIO, TPYIAHEUIIIHE
TaKCOHOMHUYECKHUE MPOOJIEMbI peIauch UM OBICTPO U TOUYHO. Bee 3HaBmIMe
ero, 3anomMHuian Pomana HukonmaeBnuya Kak OECKOPBICTHOTO TPY’KEHHKA
HayKd, 700OpOro M OT3bIBYMBOIO YeIOBEKa. B ero yecTs Ha3BaHbI Ba poja
(Schljakovia Konstant. & Vilnet., Schljakovianthus Konstant. & Vilnet) u
OJIVH BUJ .



CONTRIBUTION OF R.N. SCHLJAKOV TO THE STUDY OF
MOSS FLORA OF RUSSIA
Afonina O.M.
Komarov Botanical Institute, Russian Academy of Sciences,
St.-Petersburg, Russia,
e-mail: stereodon@yandex.ru

Roman Nikolaevich Schljakov is known as an outstanding
hepaticologist. However, he began his bryological activity from the study
of mosses. His first floristic investigation associated with the Southern
Urals. He published some interesting floristic findings from this region
(1949) and an article on first record in the Urals of rare species Habrodon
leucotrichus (1950). Further investigation Schljakov continued on the Kola
Peninsula. He studied in detail the mosses of Khibiny Mountains. Under
supervision of Prof. L.I. Savicz-Ljubitskaya he completed and in 1950
defended his Ph. D. Thesis “Moss flora of Khibiny Mountains”. During this
investigation Schljakov revealed a number of species that previously were
not recorded for the USSR. Later on basis of this material he published
monograph (1961) containing information on 295 species of mosses. Three
of them were described by Schljakov as new to science: FEncalypta
brevipes, Bryum savicziae and B. chibinense. The following important
work “The synopsis of bryophytes of the Murmansk Province” was
prepared by Schljakov together with N.A. Konstantinova. It includes the
results of treatment of collections gathered during numerous expeditions to
the most interesting and poor-studied areas of the Murmansk Province. An
essential contribution to the study of moss flora of Russia is investigation
on taxonomy of mosses. Schljakov made a number of new combinations
(1984), distinguished and described a new form — Campylium calcareum f.
latifolia Schljakov from Altai (1998), proved a separation of Pohlia
torrentium as an independent species. In the paper “On taxonomy of the
genus Drepanocladus (C. Muell) G. Roth s.1.” Schljakov presented
convincing arguments against the conception of the genus Drepanocladus
in the traditional sense (1989). A number of his publications were devoted
to the nomenclature problems of some taxa (Bryum schleicheri var.
latifolium and species of the genus Dicranum).

In his article “On species criteria in mosses” (1956) Schljakov
considered the most important morphological and anatomical
characteristics of mosses and proposed to separate Polytrichum
septentrionale, Oncophorus compactus, Isopterygium nitidulum as
independent species.
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Schljakov was an excellent collector. He worked in the Murmansk
Province and gathered a great number of specimens of bryophytes, which
are generally kept in the herbaria of Komarov Botanical Institute, St.-
Petersburg and Polar-Alpine Botanical Garden, Kirovsk.

whk

Poman Hukonaesuu IIiAkoB wW3BeCTEH Kak  KpyHMHEHIIUI
OTEYECTBEHHBIN I'eMaTUKOJIOT, HO CBOIO OPHOIIOTUYECKYIO IS TeILHOCTh OH
HaumHaAI ¢ u3ydeHus mxoB KOxxHoro Ypama. Ero mepBast duropuctrdaeckas
paboTa mocasiieHa opuodiope ObIBIIEr0 balkupcKkoro rocyaapcTBEHHOIO
3anoBeaHuKa (1949). B Hell oH NpUBOIUT sl pEAKUX BUOB, HEU3BECTHBIX
paHee st Ypana, oOCyXJaeT UX paclpoCTpaHEHHWE W BO3MOXKHBIE MYTH
npoHukHoBeHuss Ha HOxkupidi Ypan. K ¢umope HxnHoro VYpama umeer
OTHOUICHHE M MyOJMKaIMs, MOCBSIIEHHAs HaXOJKE TaM PEAKOro BHIA —
Habrodon leucotrichus (1950), panee stor Mox Obi1 u3BecteH B CCCP
TOJIbKO Ha fore JlaapHero Bocroka.

Hanpneiimue uccnenoBanus P.H. mpoxonunu #Ha KonbckoM m-oBe.
On geranbHO M3ydns MXxu XHOHMH U oA pykoBoacTBoM npod. JL.U. CaBuu-
JroOurko#t  BeITONIHWA ®  3ammTiil B 1950 Tomy KaHAMIATCKYIO
nccepranuio «Daopa TUCTBEHHBIX MXOB XHMOUHCKOTO TOPHOTO MAaCCHBaY.
Emy ynanoch BBISIBUTB LIENbIH Psifi BUJOB, KOTOPBIE paHee AJisl TepPUTOPHU
CCCP wme yxkaspBamuch. llo3gHee moO HSTUM MarepuasiaM  ObLTa
omyOnukoBaHa MoHorpadus «dmopa TUCTOCTEOCTHHBIX MXOB XUOMHCKUX
rop» (1961), rne npuBomutcs 295 BHUAOB MXOB, U3 HHUX TPH SIBISIFOTCS
HOBBIMU IUJIsl HAyKu: Encalypta brevipes, Bryum savicziae w B. chibinense.
B wmonorpadbmm maercs TIyOOKWH DKOJIOTHMUECKMA W TeorpaduaecKuit
aHanu3 (IOPHI, pacCMAaTPUBAETCS BOIPOC €€ IPOUCXOXKICHHS.

Crnenyromeld  kpynHoil — ¢uiopuctudeckoil  paboToi  siBisieTcA
«Koncnekt ¢uiopsl MOX000pa3HEIX MypMaHCKOW 007acTH» (COBMECTHO C
H.A. Koncrantunosoii). OcHOBOW jisi HamucaHus 3TOM  pabOTHI
MOCITYXWIH PEe3yJIbTaThl 00paOOTKH KOJUIEKIUHA MXOB M NEUYCHOYHUKOB,
COOpaHHBIX BO BpeMs MHOTOYHCICHHBIX OKCIEIUIMA B HanOojee
WHTEPECHBIX M MaJOM3y4YeHHBIX paitoHax (1982). Jlis obmactu mpuBOIUTCS
okono 460 BUIOB MXOB, U3 KOTOPBHIX 19 ObUTH BIiepBble OOHApY>KEHBI Ha
HCCIIeyeMOi TeppuTopuH. PenkuM BumaM, HalJIeHHBIM Ha TEPPUTOPUHU
Komu ACCP, Oputa mocssimieHa paboTa, HamucaHHas COBMECTHO C €To
actmmpantkoii ['.B. XKenesnosoii (1976).

CylecTBeHHBIM BKJIaZIOM B u3ydeHHe ¢Guopsl MxoB Poccum
SBIITIOTCS TakcoHOMHYeckue uccnenaoBanms P.H. Ilisaxosa. On cmenai psg
HOBBIX KoMOuHanwmii (1984), Beinent u onucan HOBYIO Gpopmy Campylium
calcareum f. latifolia Schljak. ¢ Anras (1998), o0oCHOBaN BbIACICHUE
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Pohlia torrentium B xauecTBe camocTosTenbHOro Buma. B pabore «K
cucrematuke ponaa Drepanocladus (C. Miill) G. Roth s.1.» P.H. BeiaBunyn
yOenuTenbHble JTOBOABI MPOTHB TPakTOBKM poaa Drepanocladus B
TpamuionHoM cmbicie (1989). Heckomnpko nyOnmkanuii P.H. mocesimiens:
HOMEHKJIATYpHBIM BOIIPOCaM OTIENIbHBIX TaKCOHOB (Bryum schleicheri var.
latifolium w Bumam poma Dicranum). B pabore «O kpuTepuu BHIA Y
JUCTBEHHBIX MXOB» (1956) P.H. paccmarpuBaer 0co0o BaxxHbIE
MOpP(}OIIOTO-aHATOMUYECKIX TMPHU3HAKH MXOB W MpEaraeT BBLICTUTH B
KauecTBE  CaMOCTOATCNBHBIX  BUIOB  Polytrichum  septentrionale,
Oncophorus compactus, Isopterygium nitidulum.

Poman HwukomaeBuu IlInskoB OBUT TPEBOCXOTHBIM KOJIJICKTOPOM,
paboras B MypMmaHCKOH 00JIaCTH, OH COOpaj OTPOMHOE KOJIMYECTBO
00pa3oB MOX000pa3HbIX, OONBLIAS YaCTh KOTOPHIX XPaHUTCA B repOapusix
Borannueckoro muctutyta, Caskt-llerepOypr u IlonspHo-anbnumiickoro
Oorannyeckoro cama, Kuposck.

THE BRYOPHYTE FLORA OF HIGH-MOUNTANS REGIONS OF
THE SOUTHERN URALS MTS.
Baisheva E.Z.
Institute of Biology, Ufa Scientific Centre of Russian Academy of Sciences,
Ufa, Russia, e-mail elvbai@anrbl.ru

The high-mountain part of the Southern Urals includes ridges
Belyagush, Nara, Mashak, Bacty, Avalyak, Zilmerdak and the peaks
Yaman-Tau (1639 m above sea level ) and Iremel (1583 m above sea
level). The bryophyte flora of study area includes 197 of moss species and
65 of liverworts (52% of the total moss flora and 68 % of the total liverwort
flora of the Bashkortostan Republic). The vegetation of the study area
clearly divided into three altitudinal belts: mountain-forest (mountain
taiga), sub-alpine mountain belt and mountain tundra. The mountain tundra
(there have been found 52 bryophyte species) are spread at the altitude
above 1300-1400 m above sea level. In the sub-alpine belt (900-1300 m
above sea level), the sparse growth of trees formed by spruce, birch and
pine (there have been found 45 species of bryophytes) and alpine meadows
(43 species of bryophytes) are widespread. In the mountain taiga (600-1000
m above sea level ) 2 types of conifer spruce-fir forests are distinguished.
On rich soils grow the forests with herb layer dominated by tall mesophytic
herbs (there have been found 80 bryophyte species). On poorer acidic soils
are presented the forests with moss-herb layer (there have been found 95

11


mailto:elvbai@anrbl.ru

species of bryophytes). In the study area are found the species which have
been included into the Red Data Book of Bashkortostan (2011): Sphagnum
subnitens, S. platyphyllum, S. lindbergii, Dicranum viride, Paludella
squarrosa, Tayloria splachnoides, Plagiomnium confertidens, Entodon
schleicheri, Pylaisia selwynii, Jamesoniella undulifolia, Riccardia
multifida.

LS

Bricokoropras wacte HOxkHoro Ypama BkirodaeT B ceOs XpeOThI
bensarym, Hapsei, Mamak, bakter, ABansk, 3wiemepaak u nap. Camsie
BBICOKME BeplIuHbl — ropel SIMan-Tay (1639 M Han yp. m.) u Upemens
(1583 ™M mam yp. M.). B coorBercTBHM ¢ (U3HKO-TeoTpaduIecKuM
paiionupoBanuem bamikoproctaHa TEppUTOpHS TapKa OTHOCHTCA K
Taranaiicko-SImantaycckomy okpyry Y dumcko-benbckoil ToANpoOBUHINN
lopHO-1tecHOY TIPOBUHIMHN. [OpHBIE MacCHBBI CIIOXKEHBI KBapIHTaMH,
KBapIUTOIIECYaHWKaMH, CIAHIAMH, KPHUCTAUTMYECKUMH W3BECTHSIKAaMHU,
amuborutamu. Knumar paifoHa uccieqoBaHHS YMEPEHHO XOJOAHBIH U
Bnaxublil. CpenHss Temmepatypa sHaps — -15.7°C, moms — +12.1°C,
cpeaHerojioBoe  konuvectBo ocaakoB — 800 wmm. WccnegoBanus
Opuodmopsl mpoBoaMIHCH B Tiepuo ¢ 1996 mo 2010 rr. B BEICOKOTOPHEIX
cooOmiecTBax BBIABIEHO 197 BHIOB JIMCTOCTEOENBHBIX MXOB M 65 —
MIEYCHOYHUKOB, YTO cocTaBiieT 52.5 % ot Bceil (pmopsl mucTocTeO6embHBIX
MXO0B 1 68.4 % ot (iophl eueHOUHNKOB bamkoprocraHa.

B paiione uccnenoBaHusI YETKO BBIJICISIOTCSI TPH BBICOTHBIX TOSICa:
TOPHO-JIECHOW (TOPHO-TaeXKHBIH), MOJATONBIIOBEIA U TOPHO-TYHAPOBHIH. B
romeroBoM mosice (1300-1400 M Ham yp. M M BBIIIE) IPEACTABICHBI
MOXOBbIC, JIMIIAHHUKOBBIC, TPaBSIHBIE W KyCTAPHUYKOBBIE TOPHO-
TYHIIPOBEIE cOo0OmecTBa (B HUX BBIBICHO 52 BHIAa MOXOOOPa3HBIX).
TToaronbuoBsiit nosic pacnonoxked Ha Bbicote 900-1300 M Hax yp. M., Uit
HETO XapaKTepHBI MapKOBOE BBICOKOTPABHOE €JI0BOE M Oepe30BO-COCHOBOE
penkonecbe  (oTMeueHO 45 BUIOB  MOX000OpasHBIX) M TOPHBIC
BBICOKOTpaBHBIE Jiyra (43 Buma MoxooOpasHeix). Ha Beicore 600-1000 M
pacronaraercsi mosic TEeMHOXBOWHBIX JIECOB, KOTOpPBIE TUPPEPEeHIUPYIOTCS
Ha JBa OCHOBHBIX THIA, B 3aBUCUMOCTH OT CTENEHH pPAa3BUTOCTH U
OorarctBa mouB. Ha OoraThIX XOpOIIO Pa3BUTHIX IOYBAX IMPECTABICHBI
BBICOKOTpaBHBIE Me30(uTHEIE jieca (oTMedeHO 80 BHIOB MOXOOOpa3HBIX),
Ha Oosee OEmHBIX KHUCIBIX TI0YBaX — BBICOKOTPABHO-3€JICHOMOIIHBIC
rurpomMe3opuTHeIe Jeca. [ JecoB MOCIeAHEro THIA XapaKTepHBI
BBIXO/BI KPYMHBIX BalyHOB, YacTO OHH TpaHWYaT C pPYIbSIMH |
3a00JI04€HHBIMU y4acTKaMu. B HUX BBIABIEHO 95 BHIOB MOX000pa3HBIX,
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9TO caMblii OoraThlii B OpPHOJOTMYECKOM OTHOIIEHWHW THI JIGCHOM
pactutenpHOCTH KOXHOTO Ypana.

B MeXropHbIX KOTJIOBHHaX paiiOHa HMCCIEJOBaHMs IPECTABICHBI
MaccHuBBI C(arHOBBIX O0JIOT ¢ MomHbIMU 3anacamu Topda (Tromokckoe,
TeireiacKOe, KaparyxuHckoe u ap.). PactutenbHOCTh OOJIOT MpecTaBiIeHa
OJUTOTPOQHBIMH u Me30TpPOGHBIMH IPAAOBO-MOYaKUHHBIMU
KOMITJIEKCaMH, 110 Mepudepun 4acTo BCTPEUYAIOTCS THUIWYHbBIC MOWMEHHBIE
YEPHOOJIBXO0BO-0EPE30BBIC U YEPHOOIHXOBO-CIIOBBIC EBTPO(HBIC OOJIOTHEIE

KOMITJICKCHI, KOTOpEIE co CTOPOHBI xpeOToB OKPYKEHBI
MEJIKOOTOP(OBAHHBIMH TUTPOME30(UTHBIMU 3€JICHOMOIITHBIMU
TEeMHOXBOWHBIMH Jlecamn. Ha Oomotax BeisiBieHo 108  Bumos
MOX000pa3HbIX.

Benymme cemeiictBa Opuoduiopsl Beicokoropuii KOxnoro Ypana:
Sphagnaceae, Brachytheciaceae, Scapaniaceae, Dicranaceae,

Amblystegiaceae, Mniaceae, Polytrichaceae, Bemymme ponabl: Sphagnum,
Dicranum, Brachythecium, Sciuro-hypnum, Pohlia, Bryum. B paiione
HCCIICIOBAHNST  OTMEUCHBI BHUJBI, BHECCHHbIe B KpacHyw KHHTY
bamkoptocrana: Sphagnum subnitens, S. platyphyllum, S. lindbergii,
Dicranum  viride, Paludella  squarrosa, Tayloria splachnoides,
Plagiomnium confertidens, Entodon schleicheri, Pylaisia selwynii,
Jamesoniella undulifolia, Riccardia multifida, a Taxxe npyrue peakue I
tepputopun  Pecriybnmukm  bamkoproctan  Buael:  Brachythecium
erytrorrhizon ssp.asiaticum, Pseudohygrohypnum subeugyrium, Dicranum
acutifolium, D. drummondii, Myurella sibirica, Iwatsukiella leucotricha,
Cephalozia loitlesbergeri, Lophozia rufescens, Marsupella sprucei, Kiaeria
starkei, Pteryginandrum filiforme u np.

DIVERSITY CENTERS OF HEPATICS IN THE RUSSIAN FAR
EAST
Bakalin V.A.
Botanical Garden-Institute, Far East Branch of Russian Academy of
Sciences, Vladivostok, Russia, e-mail: v_bak@list.ru

The liverwort flora of the Russian Far East is the most taxonomically
diverse regional flora within Russia. It includes 405 species, or ca. 80% of
total hepatic diversity of the country. Almost 14% (55 species) are known
in Russia from this region only. The highest number of species is recorded
for mountainous land in central part of Sredinnyj Range in Kamchatka,
eastern part of Chukotka Peninsula, southern part of Vostochno-
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Sakhalinskiye Mts. in Sakhalin Island, southern flank of Sikhote-Alin
Range, and South Kurils Islands. Possibly one of diversity centers in the
Russian Far East is the coastal range westward of Sea of Okhotsk but
hepatics of this area never have been studied.

whk

®dnopa  NEYEHOUYHHMKOB  poccuiickoro  JlanmsHero  Boctoka
HacuuThiBaeT 405 BUIOB M SBISIETCS cCaMOl OoraTod W pa3sHOOOpa3HOH B
Poccun. 3necwy cocpenoroueHo 6ornee 80% pasHOOOpa3usi MEUSHOYHHKOB
CTpaHbl, U3 KOTOPBIX 55 BuaoB, wiau moutu 14%, m3BecTHsl B Poccum
TOJILKO OTclojia. Ha ceropgHsimHuéi J€Hb BHJOBOM cocTaB  (Jopbl
TEPPUTOPHH B IIeJIOM O0Jiee WIH MEHee BBISBIICH, OJTHAKO 3aKOHOMEPHOCTH
MPOCTPAHCTBEHHOTO Pa3MEIICHUSI BHIOBOTO Pa3HOOOpa3usl MPaKTHYECKH
HEM3BECTHBI M B OOJIBIION CTENEHH OCTAIOTCS Ha yYPOBHE SMIHPHUYECKHX
YMO3aKIIFOUEHUH.

Hdus  Toro, 4YTOOB TOCTAaBUTh TPEACTABICHHS O [EHTpax
KOHIIGHTPAllMd TaKCOHOMHYECKOTO pPa3HOOOpa3usi TEYeHOYHWKOB Ha
Hamsaem BocToke Ha QyHIaAMEHTaIbHYIO OCHOBY, HEOOXOIUMO IPOBECTH
MaTeMaTH4YecKuil 00cueT MMermuxcsd MaHHbIX. ChaenaTs 3TO B TEPBOM
npuOIMKEHUH OBUTO 3ajaueii HacTosile paboTel. Best Tepputopus Obuia
paszzmeneHa Ha KBajpaTel 5X5 TpagycoB (MO IIMPOTE U JAONTOTE,
COOTBETCTBEHHO). JIIg Kakaoro KBaapara OBUIO TOJCYWTAHO oOOIIee
KOJINYECTBO H3BECTHBIX BHJOB W OINpENENCHBbl CHelH(DUIHbIE TAKCOHBI.
Brinensl, obnagaromye HanOOIBIINM pa3sHOOOpa3ueM, MOABEPIIINCEH Oojee
OIPOOHOMY PaCCMOTPEHHUIO.

BrisicHIIIOCh, dYTO  KITIOYEBBIMH  LEHTpaMH  pa3HooOpaszus Ha
poccuiickom JlaibHeM BOCTOKE SBISIIOTCS TOPbl LIEHTPAIBHOW YacTH
CpenunaHoro xpeb6ta Kamuartku, BocrouHoil wactm  UyKoTCKOro
MOJTyOCTPOBa, IOXKHAA dYacTh BocToyHOo-CaXadwmHCKHX TOp, IOXKHAS
OKOHEYHOCTh XpedTa CuxoTd>-AnuHb M 10XKHBIE Kypuimbckue ocTposa.
BecbMa BeposITHO, YTO 3TOT MepedyeHb HE MOJIOH, MOCKOJIBKY O HEKOTOPBIX
BBIIEJIaX, HECMOTpPsS Ha uX Oollee YeM 3HAYUTENBHYHI IUIOIIA[b,
¢dnopuctuueckas uHGpoOpMaIKsi OTCYTCTBYET MOYTH MOJHOCTHI0. OCOOEHHO
NPUXOAUTCS COXKajleTh, YTO TaKOE TMOJIOKEHHE KacaeTcsi XpeOToB,
PacCTOJIOXKEHHBIX B MPHUMOPCKHUX paifoHax 3amamHoi OXoTwd. Y4UHTHIBas
HCTOPHIO T€OJIOTHIECKOT0 (hOpMHUPOBAHUS, OporpadudecKue 0COOEHHOCTH,
KJIUMaT ¥ COCTaB CJaralolux MOpOoJ, MOXKHO MpEAronararb, YT0O UMEHHO
TaM HaXOIWTCS OOUH W3 KIIOUEBBIX LEHTPOB pazHOOOpa3ws HE TOJBKO
MIEYCHOYHHUKOB, HO M KpHIITOTaMHON OMOTHI JlansHero BocToka BooOIIIE.

B mpaktudeckoMm TulaHe TOJMYYEHHYI0 HH(POPMAIHMIO HEOOXOIUMO
WCTONB30BaTh ISl CO3JaHUsl HOBBIX OCO0O OXpaHSIEMBIX TPHPOIHBIX

14



tepputopuii (OOIIT). Jlo cux mop HU OIHA W3 CYIICCTBYIOIIMX Ha
Hanbaem Boctoke OOIIT He Obima opraHu3oBaHa IOCE NPOBEICHHS
CHEIMATBHBIX OPHOJIOTMYECKUX UCCIICOBAHU.

ON ECOLOGY, DISTRIBUTION AND LIFE-STRATEGIES OF
RARE AND THREATENED MOSSES IN THE MURMANSK
PROVINCE
Belkina O.A., Likhachev A.Yu.

Polar-Alpine Botanical Garden-Institute, Kola Science Centre of Russian
Academy of Sciences, Kirovsk-6, Russia, e-mail: belkina_07@list.ru

In the Murmansk Province, 110 mosses can be defined as rare or
vulnerable plants. They occur in different plant communities, substances,
habitats, and have various life-strategies.

Ecology. Most of the rare and vulnerable mosses (RVM) were found
on rocks and outcrops (65.5% of total RVM). The diversity of ecological
conditions here is very high and the competition with vascular plants is
weak. Fewer species were registered at the bottom and on the shores of
streams and lakes (26,4%) and in other habitats (forests (15%), meadows
(15%), screes and stony fields (14%), bogs and fens (9,1%), willow-dense
bushes (5%), open birch and willow forests (4%), tundra communities (6%
on the lowland and 5% in the mountains), and late snow beds (4%)). Most
of the RVM occurred on fine earth (51%). They can successfully grow on
this substance because of small sizes, lack of roots, ability to survive after
desiccation or fragmentation, and also due to the low level of competition
with vascular plants. About 44.5% of all RVM were found on soil, 40% on
stony substrata; few species were collected on each of other types of
substances (peat, wood, bark, fallen leaves and others). More than half of
RVM (60.9%) were collected in the taiga zone (without mountain areas).

Life-strategies. Rare mosses are perennial plants except three
species. About half of RVM are dioicous (50,9%). Violents (Ramensky,
1939; Rabotnov, 1983) are not present among RVM. Many species can be
defined as patients (53%) and pioneer-patients (35%). The last group is
intermediate: mosses settle on new desert habitats (for example, steep
surface of a cliff) and live here for a very long time. Following H.J.
During’s classification (1979, 1992), we can determine all three groups:
fugitives, colonists and perennial stayers. The latter two groups are
numerous, but often very difficult to delimit
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Distribution. On the Murmansk territory, approximately 2/3 RVM
have the northern, eastern, southern or western boundary of their world
distribution. There are three conspicuous areas in the Region with a very
high concentration of rare species: 1) zakaznik “Kutsa” and adjacent area
(43 species); 2) the Khibiny Mts. (34); 3), the Lapland State Nature
Reserve (22). All localities of the 32 rare species are situated outside the
protected territories and so the habitats can be destroyed.

The scarcity of suitable substances (Neckera pennata Hedw.) and
specific communities (4loina brevirostris (Hook. & Grev.) Kindb.), as well
as low reproductive efforts (Andreaea crassinervia Bruch) and
unfavourable macroclimatic conditions (Homalia trichomanoides (Hedw.)
Bruch et al.), can be sufficient reasons for the rarity of some mosses in
region. But for many species the reasons are vague.

LS

B Mypmanckoi 007acTH K PEeaKUM M YSI3BUMBIM oTHeceHo 110
BugoB MxoB (PB). IlpoanamusupoBaHbl WX HEKOTOPbIE OHMOJIOTHMYECKHE
0COOCHHOCTH, TPUYPOUYCHHOCTh K OIpPEAETICHHBIM cyOcTparam, rpymnmnam
MECTOOOWTAaHWH, JKM3HEHHBIE cTpaTernud. OOCYXIEHBI BO3MOJKHBIC
NPUYMHBL PEAKOCTH, BBIICIEHBI MecTa KoHLeHTpauuu PB, cocrasien
CIHCOK HY>KIAIOLINXCs B OXpaHe MX0B, He HaiaeHHbIX Ha OOIIT obnactu.

Bce MHOTOOOpasne MecToOOuTaHUH OBIIO 0OBETUHEHO B HECKOIBKO
IPYNII: CKajlbl M BBIXOABI TOPHBIX IOPOJ; OCHINH, POCCHINH, 00JOTa
pasnuuHble (carHoBble, OCOKOBBIC, MyIIUIEBbIE M T.A.); BOJHBIE H
OKOJIOBOJIHBIE MECTOOOWTAaHWsI; JIYyTOBUHBI, B TOM YHCIIE IOJ CKallaMH,
BJIOJIb pyCell, NPUMOPCKHE; Jeca; WBHAKH (TYyHIPOBBIE, IPHPYCIOBEIE,
3a00JI0YEHHBIC); PEIKOJIECHS; TOPHO-TYHIPOBBIE COOOIIECTBA; COOOIIECTBA
30HANBHBIX TYHJpP; TMPHCHErOBble MecTooOuTanusi. PB B 3HaunTenpHOMN
CTETIeHN NMPUYPOUYEHBI K CKajlaM W BBIXOJaM TOPHBIX mopon (65,5% Bcex
PB), uro oObsAcHsAeTCS pa3HOOOpa3HeM »JKOJOTHYECKUX YCIOBUH U
3HAYUTENIFHBIM CHW)KEHHEM KOHKYPEHIHMH C COCYAWCTBHIMH DPAaCTCHHUSIMH.
Jpyras akTHBHO 3acemnsiemMasi TPyIIa MECTOOOMTAaHUH, HO «yCTYIaroIas
10 BHJOBOMY pa3HOOOpa3Wio cKajxaM IOYTH B 2,5 pas3a, — BOJIHBIE U
OKOJIOBOJHBIE MecTooOuTaHusa (26,4%). YMeHpIICHHEM KOHKYPEHLUUH U
HaIMYMeM KOMIUIEKCa aJanTHBHBIX YepT OOYCIIOBIEHO MaKCHMAalIbHOE
gucno PB Ha menko3emHoM cybcerpare (51,8%). IlouBa B ciiydae ¢ PB
3aHUMAaeET JIUIIb BTOpoe (44,5%), a kaMeHUCThI cyOcTpar - Tpethe (40%)
Mecta. bonbmmucTBO PB (60,9%) BeTpeuaeTcs B TacxkHOM 30HE (0e3 ydera
TOPHBIX CHCTEM).

PB B MypmaHckoit o00macT TpPEACTaBIEHB, B OCHOBHOM,
MHOTOJICTHUMH ~ BHJaMH, OKojo  mnojoBuHbl  (50,9%)  sBisiroTCS
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IBYIOMHBIMH, OCTaJbHas YacTb — OJHOJOMHBIMH W MHOTOJOMHBIMHU
BUJaMU. MaJlOYMCIIEHHOCTh MeCT IpouspactaHus PB aump yacTudHO
OOBSACHSIETCS PENKOM BCTPEUaEMOCTBIO CyOCTpaToOB, CHEUU(PUUECKUX
COOOIIECTB, CHIKEHHEM IT0Ka3aTelnell penpoyKTUBHOCTH HA TEPPUTOPHH
MypmaHckoil obnacTu. AHanmM3 JKM3HEHHbIX crparernii PB mo JLI.
Pamenckomy (1938) u T.A. PaGortHoBy (1983) BBISIBUI OTCYTCTBHE
BHOJIGHTOB cpenu PB, wMHoroumcneHHocts matueHTOB (53%) U
MIPOMEIKYTOUHOM TPYIIIbI [HOHEPOB-MTATUEHTOB (35%). ITo
knaccudurarmu  H.J. During, (1979; 1992) npeobmamaer rpyrmmna
MHOTOJIETHUX BUJOB-CTal€pOB.

s tpetm PB Mecra mpoumspactanuss B MypMmaHCKOW 00JacTH
HaXOJATCS Ha TpaHulle apeana. B mpeaenax obmacTé pe3ko BBLACISIIOTCS 3
paiioHa ¢ BeIcOKO# kKoHIeHTpanuel PB: 1) 3aka3uuk KyTca u 6acceiin pexku
Kyrcaitioku (43 Buma), 2) Xwubunckue ropbl (34) u 3) Jlammanackuii
3amoBeHUK (22). 32 PB (oxomo 30%) mpouspacTaeT BHE CYIIECTBYIOIINX
OOIIT.

INCERTOPHYLITY AS ADAPTIVE STRATEGY OF
BRYOPHYTES
Boiko M.F.
Kherson State University, Kherson, Ukraine, e-mail: bomifed@ksu.ks.ua

The peculiarities of relation to substrate chemistry are used to
characterize the bryophytes of different ecotopes. The bryophyte
distribution is closely connected with the presence of one or another
chemical compounds in the composition of various natural and
anthropogenic substrates. For example, the bryophyte flora of the steppe
zone includes species representative of the eight types of ecogroups in
relation to the chemistry of the substrate, i.e. 8 ecochemomorphes, namely
incertophyles, calciphiles, acidophiles, calciphobous, silicophilous,
halophytes, evriphyles (indifferents) and nitrophyles.

More than half of the species composition of bryophytes is mainly
confined to the substrates with loosely-defined properties of the chemical
composition. These species do not show a clear dependence on the nature
of the substrate chemistry. They prefer ecotopes demonstrating no effect on
any component of the substrate chemical composition. If the substrate
exhibits certain distinct properties of the chemical composition, these
species do not grow on such substrates.
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These species were first identified by us (Boiko, 1992) as
incertophyles (or incertophytes) (lat. incertus - vague, indefinite).
Incertophyles are characterized as eurytopic, they occur on a variety of
substrates, are not strongly connected to a specific type of substrate or the
ecotope and coenoses peculiarities. Incertophyles are not indifferent
species, not euriphyles.

Indifferent species can grow on all substrates in all conditions,
including extreme ones, and on substrates with distinct chemical properties,
for example, in a very acidic or very alkaline environment, on areas with
large salt concentrations in the substrate, etc.

Incertophylity is a dominant feature of the bryophyte species
prevailing ecochemomorphe. It can be concluded that incertophylity - is an
important property of bryophytes, making them number two in quantity
after the flowering plants . This basic property has provided bryophytes on
all continents of the world with production of specific adaptive strategies
and victory in the colonization of primary and secondary substrates almost
of all types, at the same time allowing them to achieve the heights of
bryophyte evolution.

THE LIVERWORTS DIVERSITY IN THE LAPLAND STATE
NATURE RESERVE (MURMANSK PROVINCE)
Borovichev E.A.'?

"Polar- Alpine Botanical Garden-Institute, *Institute of the Industrial
Ecology Problems of the North, Kola Science Centre of Russian Academy
of Sciences, Kirovsk-6, Russia, e-mail: borovichyok@mail.ru

The Lapland State Nature Biosphere Reserve (hereinafter Lapland
Reserve) is situated in the central part of Murmansk Region between 67°39' -
68°15' N and 31°10 - 32°45' E. The protected area occupies 2784 km’. It
includes four large Mountains - Salnye Tundry Mts., Monche-tundra Mts.,
Chuna-tundra Mts., Nyavka-tundra Mts. The first list of hepatics of the
Lapland Reserve was published by N.M. Pushkina (1960) and included 29
liverworts. At the beginig of our study in 2004, the liverwort flora numbered
116 species.

Nowadays, the liverworts flora of the Lapland Reserve includes 173
species, which that comprises 63% of the liverworts flora in the European
part of Russia, 66,5% of the North-West Russia flora, and 88% of the
Murmansk Region flora.
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This flora is the richest amongst those of large State Nature Reserves
of the European part of Russia. Seven liverworts are known in Murmansk
Province from the Lapland Reserve only: Frullania tamarisci (L.) Dumort.,
Lejeunea cavifolia (Ehrh.) Lindb., Lophoziopsis excisa (Dicks.) Konstant.
et Vilnet var. elegans (R. M. Schust.) Konstant. et Vilnet, Mannia triandra
(Scop.) Grolle, Reboulia hemisphaerica (L.) Raddi, Oleolophozia perssonii
(H. Buch et S. W. Arnell) L. Suderstr., De Roo et Hedd., Nowellia
curvifolia (Dicks.) Mitt.

The liverworts diversity of some Mountains varies: in Salnye Tundry
Mts. there have been found 139 species, in Monche-tundra Mts. 124
species, in Chuna-tundra Mts. 133 species, with the lowest number being in
Nyavka-tundra (112 species). Eighty species (48%) are shared by these four
liverworts floras. The percentageof these species in local floras varies from
58% (Salnye Tundry) to 74.1% (Nyavka-tundra).

The high diversity of local liverwort floras can be accounted for by
diverse geological, geomorfological and climatic conditions of the area, as
well as by the long exploration and fairly uniform coverage of the area by
hepaticologists. The next stage of investigations in the Lapland Reserve
will be focused on more careful studing of hard-to-reach areas.

The work was partly supported by the President's Program for
support of PhD research (MK-3328.2011.4).

ON THE MOSS FLORA OF THE PASVIK STATE NATURE
RESERVE (MURMANSK PROVINCE)
Boychuk M.A.
Institute of Biology, Karelian Research Centre, RAS, Petrozavodsk, Russia,
e-mail: boychuk@krc.karelia.ru

The Pasvik State Nature Reserve is located in the North-West of the
Murmansk Province, along the Russian-Norwegian border covering an area
of 14 727 hectares. It was established in 1992 to study and protect Russian
and European northernmost radical pine forests, wetlands, flora and
fauna.The mosses in the reserve have received less attention than vascular
plants (378 species: Kostina, 2003; Kaneva, 2008; Kravchenko, 2009) and
lichens (277 species: Fadeeva et al., 2011). During previous studies 101
species of mosses were recorded in the reserve (Alm & Piirainen, 1997,
Likhachev & Belkina, 2011; Neshataev et al., 2011; Maksimov &
Kravchenko, 2011).
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Bryological studies were carried out by us in Pasvik State Nature
Reserve in August 2011. Mosses were sampled on various areas and
habitats such as forests, meadows, mires, lake shores and river banks, birch
elfin woodland, mountain tundra, etc.). Ninety species were identified. The
list of new found mosses for Pasvik State Nature Reserve includes thirty
species:  Brachythecium  rivulare, Bryum weigelii, Bucklandiella
microcarpa, Catoscopium nigritum, Codriophorus fascicularis, Dicranum
flexicaule, D. laevidens, D. polysetum, Distichium capillaceum,
Hygrohypnella ochracea, Meesia triquetra, Palustriella decipiens,
Plagiothecium  laetum, Pohlia  bulbifera, Polytrichum  swartzii,
Pseudocalliergon  trifarium, Scorpidium scorpioides, S. revolvens,
Sphagnum contortum, S. jensenii, S. magellanicum, S. majus, S.
platyphyllum, S. rubellum, S. tenellum, S. teres, Tetraphis pellucida,
Tetraplodon mnioides, Warnstorfia procera and W. pseudostraminea).
Warnstorfia pseudostraminea is listed in the Red Data Book of the
Murmansk Province(2003). The updated list of the Pasvik State Nature
Reserve mosses of counts 131 species, that amount to almost one-third of
the Murmansk Province moss flora represented by 466 species (Belkina et
al., 2009).

*k%

T'ocynapctBenHbIlt ipuponHbii 3anoBeaHuk «llacBuk» (14 727 ra)
HaxOJWTCS Ha CceBepo-3amajge MypMaHCKOH O00JIAaCTH, y TIPaHUIBI C
Hopgerueit. On co3man B 1992 1. c 1enpl0 U3y4eHUS M COXpPaHEHUS
KOPEHHBIX COCHOBBIX JIECOB (CaMbIX ceBepHbIX B Poccuu u EBporie), BogHo-
OOJIOTHBIX YTOIUH, QIIOPHI U (hayHBI.

W3y4eHHOCTh MXOB 3allOBEJHHWKA OTCTAET OT TAKOBOW COCYHMCTBIX
pactenntii (378 BunoB: Koctuna, 2003; Kanesa, 2008; Kpasuenko, 2009) u
mumraitankoB (277 BumoB: ®PaxeeBa w gp., 2011). Jlns dmopbl MXoB
3anoBeannka u3BecteH 101 Bun (Alm, Piirainen, 1997; Jluxaues, benkuna,
2011; Hemaraes u ap., 2011; Makcumos, Kpasuenko, 2011).

B asrycre 2011 r. Ha Tteppuropun 3anoBeaHuka «llacBux»
MPOBOJVIINCE OpPHOJIOTHYECKHE HCCieoBaHuia. Mxu coOupanuch B
Pa3IMYHBIX MMYHKTaX U MECTOOOMTaHUAX (Jeca, Jiyra, Ooyora, Oepera ozep
U peK, Oepe3oBble KPHBOJEChS, TOPHBIE TYHAPHI U 1p.). BeusiBieno 90
BuIOB. HoBeIMH mis (hyiopbl MXOB 3amoBemHHKa sBsSOTCS 30 BUIOB
(Brachythecium rivulare, Bryum weigelii, Bucklandiella microcarpa,
Catoscopium nigritum, Codriophorus fascicularis, Dicranum flexicaule, D.
laevidens, D. polysetum, Distichium capillaceum, Hygrohypnella ochracea,
Meesia triquetra, Palustriella decipiens, Plagiothecium laetum, Pohlia
bulbifera, Polytrichum swartzii, Pseudocalliergon trifarium, Scorpidium
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scorpioides, S. revolvens, Sphagnum contortum, S. jensenii, .
magellanicum, S. majus, S. platyphyllum, S. rubellum, S. tenellum, S. teres,
Tetraphis pellucida, Tetraplodon mnioides, Warnstorfia procera, W.
pseudostraminea), W3 HUX TIOCIeAHWA BHeceH B KpacHyio KHUTY
Mypwmanckoii obnactu (2003). ®nopa mMxoB 3anoBexnuka «[lacBuk», c
y4eTOM HOBBIX JaHHBIX, HACYUTHIBAeT 131 BHJ, YTO COCTaBJISICT MOYTH
TPEThI0 YacTh OT (propsl MxoB MypmaHckoi ob6nactu (466 Bunos: benknHa
u ap., 2009).

SCAPANIA AND MACRODIPLOPHYLLUM IN THE RUSSIAN
FAR EAST
Choi S.S.!, Bakalin V. A%, Sun B.-Y.'

" Faculty of Life Science, Chonbuk National University, Jeonju, South
Korea, e-mail: hepaticae@jbnu.ac.kr, sunby@jbnu.ac.kr; > Botanical
Garden-Institute, Far East Branch of Russian Academy of Sciences,
Viadivostok, Russia, e-mail: v_bak@list.ru

The genera Scapania and Macrodiplophyllum have been extensively
evaluated in the Russian Far East. Macrodiplophyllum is represented by
three species that cover all recognized taxa of the genus. Scapania includes
38 species. Some corrections have been made to the infrageneric structure
of Scapania. Section Brevicaules R.M. Schsut. was combined with section
Apiculatae H. Buch, S. sphaerifera H. Buch was transferred to section
Aequilobae Myll. Frib., and accordingly, section Spheriferae Konstant. &
Potemkin was synonymized with the latter. The understanding of the
distributions of some species has strongly improved. S. mucronata H. Buch
is located within Magadan Province only, while S. carinthiaca J.B. Jack ex
Lindb. is a relatively common species in the southern flanks of the Russian
Far East. S. parvidens Steph. was reevaluated on the species level and is
different from the related S. parvitexta Steph. S. integerrima Steph., S.
ligulata Steph. and S. ampliata Steph. are excluded from the hepatic flora
of Russia. Scapania magadanica S.S. Choi, Bakalin & B.-Y. Sun sp. nova
is described based on a combination of paroicous inflorescence, green to
colorless two-celled gemmae, a rounded apex of the dorsal lobe, and a non-
decurrent ventral lobe, all of which are not present in other taxa of the
genus.
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MOSSES OF THE FORESTS OF THE SOKHONDINSKY RESERVE
(ZABAIKALSKY TERRITORY)
Czernyadjeva L.V.
Komarov Botanical Institute, Russian Academy of Sciences, St. Petersburg,
Russia, e-mail: irinamosses@gmail.com

The diversity of mosses in the forests of the Sokhondinsky Reserve
was studied by the author in 2011 and 2012. Specimens were collected in
different types of the forests (birch forests, larch forests, pine forests, Pinus
sibirica- forests).

In the present study, 125 moss species belonging to 37 families, 60
genera have been found in the forests (55% of all moss species). The
families Dicranaceae, Pottiaceae, Plagiotheciaceac, Mniaceae and the
genera Dicranum, Pohlia, Sphagnum, Plagiomnium are represented by a
maximum number of species. The forest moss flora on the studied area is
rather diverse. For comparison, moss flora of the Pribaikalsky National
Park forests includes 156 species (Bardunov et al., 2008), that of the
Olekminsky Reserve (South Yakutia) — 136 species (Krivoshapkin, 1998),
and that of the Katunsky Reserve (Altay) — 125 species (Pisarenko, 2001).

The highest species diversity was recorded on the soil where 63
species occur. The dominant moss cover was RhAytidium rugosum.
Abundant mosses were Abietinella abietina, Dicranum bonjeanii, D.
polysetum, Entodon concinnus, Haplocladium angustifolium, Sanionia
uncinata. Stony habitats were the next richest (55 species). Encalypta
ciliata, Grimmia longirostris, Hedwigia ciliata were widespread on rocks,
Distichium capillaceum, Neckera pennata, Pohlia longicollis — in crevices.
The bare soil of disturbed places was occupied by Anomobryum
concinnatum, Bryoerythrophyllum ferruginascens, Bryum argenteum,
Ceratodon purpureus, Oxystegus tenuirostris (39 moss species in total). In
other habitats, the species diversity was lower: 25 moss species were found
on decayed wood, 17 - at trunk bases, 6 - on bark, 17 - in stream water.
Brothera leana, Cynodontium asperifolium, Platygyrium repens,
Oncophorus wahlenbergii were common on decayed wood, Dicranum
fragilifolium, D. montanum, Haplocladium angustifolium — at trunk bases,
Orthotrichum obtusifolium, Pylaisia polyantha — on bark, Fontinalis
antipyretica, Hygrohypnella ochracea, H. polare — in stream water.

The majority of mosses (56 %) in the Sokhondinsky Reserve forests
were spread within several vegetation zones of the Holarctic. Moss flora in
the Reserve forests includes 17 boreal and 13 nemoral species (for
example, FEntodon schleicheri, Leptodontium flexifolium, Myuroclada
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maximowiczii). The presence 12 arctic-alpine species (Amphidium
lapponicum, Dicranum spadiceum, Pohlia andrewsii, Warnstorfia
sarmentosa and others) was determined by the mountainous character of
the territory. In turn, the presence of 3 =xeric species (Entosthodon
muhlenbergii, Tortula acaulon, T. laureri) was determined by the
proximity its territory to the Central Asia.

The majority of mosses on the territory explored have broad
“circum” areas of distribution. Specificity of studied flora is determined by
species with relatively restricted areas. The distribution of Anomodon
minor, Brothera leana, Iwatsukiella leucotricha, Myuroclada maximowiczii
is restricted mainly to Asia and North America. Dicranum dispersum is
found only in Europe and Asia. Eurohypnum leptothallum, Homomallium
connexum, Plagiomnium acutum, Struckia enervis are East-Asian species
distributed mainly in the south of the Russian Far East, Japan, Korea, and
China. In the forests of the Sokhondinsky Reserve, two very rare species
(Didymodon zanderii and Symblepharis vaginata), known only from few
localities in the world, have been collected.

The work was supported by RFBR, grant N 10-04-00781a.

ON THE CORRELATION BETWEEN AREOLATION
DEVELOPMENT AND LEAF SHAPE IN MOSSES
Donskov D.G.

Tsitsin Main Botanical Garden, Russian Academy of Sciences, Moscow,
Russia, e-mail: donskoff78@mail.ru

Reconstruction of leaf development has been carried out for
Physcomitrella patens, Physcomitrium pyriforme and P. sphaericum. The
sequence of cell divisions was reconstructed in a series of leaf photographs
by comparing with the principal scheme of leaf development, where each
leaf sector includes twice more cells than the previous one, comprising a
sequence of 2, 4, 8, 16 cells, etc. A method of coding the cellular division
has been developed, so that each division, both taking place and potential,
received a unique number. This coding allows to compare leaves both by
the performance of divisions and by the leaf shape. Cluster analysis of the
coded data matrix was carried out by using the neighbour joining clustering
method in the PAST program. The resulting clusters correspond to the
shape of the leaf apical part, the latter being the broader the fewer
deviations from the principal scheme occur in cell divisions. Also, the
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leaves appear to be more clearly acuminate diminishing of the number of
longitudinal cell divisions.
*k%

OOmiee MOHMMaHHE TIPOIIECCOB MOp(QoreHesa JmcTa MXOB, B
YaCTHOCTH HAYaNbHBIX JTAIlOB Pa3BUTHs, (HOPMHPOBAaHUS €0 CEKTOPHOM
CTPYKTYpHI, ObUIO HOCTHUrHYTO eme B XIX Beke, OJHAKO MOSIBUBIIMECS
BO3MOXXHOCTH UH(POBOH ¢oTorpaduut W KOMITBIOTEPHOH 00pabOTKH
JAHHBIX TO3BOJIIA M3yYWUTh T€ 0COOEHHOCTH MOpP(OTreHe3a JHCTa MXOB,
KOTOPBIE JI0 CHX ITOp OCTAIOTCS Hepa3pabOTaHHBIMU.

B kadectBe 00bEKTOB UCCIIE0BaHUs ObLIN BRIOpaHbl Physcomitrella
patens, Physcomitrium pyriforme wm P. sphaericum. PeKOHCTpYKIHS
Pa3BUTHSA JUCTHEB OCYIIECTBISUIACH TIO OTOrpadusiM, U OCHOBBIBAIACH HA
pa3pabOTaHHONW MNPUHIMIIMAIBHON CXeMe IOCTPOCHHUs Jmcta. B Hel
KaXKIBIH HIDKEISKAIIUN CEKTOpP BKIIFOYAET B J[Ba pa3a OOJbIIe KIETOK, YeM
BBILLICTIEKAIMN, B TOcieAoBaTenbHOCTH 2, 4, 8, 16, u T.1. B peaibHOM
JMCTE €CTh OIpaHMYCHHE HM3-33 JIMHUM TNPUKPEIUICHHUsI K CTEOII0, OIHAKO
BCErJla MOXXHO OIIEHHTh YHCJIO OTKJIOHEHHH OT MpPaBHIBHOTO TMOPSAKA
JIEJICHHIA, U TIPOCIICANTD CBSI3b ¢ (hOPMOH JIHCTA.

[epeBon mocCnenOBATENBHOCTH KIETOYHBIX JICNICHUH B HUMPOBYIO
(dbopMy OCYLIECTBISAJIICS OpWUTHHAIBHBIM METOJOM, KOTJa KaKAOMY
KJIETOYHOMY JEJICHHIO IMPHCBAMBallaCh YHHUKAIbHAS IIOCIIEOBATEIHHOCTD
gyrcen. KracrepHpli aHamu3 [UQPPOBBIX JaHHBIX C TOCTPOCHHUEM
OCHAPOTpaMM  MPOBOIWJICS  METOAOM  Omkaiimero  cocema ¢
ncnonbs3zoBanueM rmporpammbl PAST (http://folk.uio.no/ohammer/past).

JlucTpa xKakaoro BuAa ObUTH Pa3OWUTHI HA TPYIIIHI IO pa3Mepy, U C
MOMOIIBIO KJIACTEPHOI'O aHAJIM3a B KAXJOH TIpymnre OBUIM BBIIEICHBI
MOJITPYTIITHI TI0 XapaKkTepy KIETOYHON CeTH. 3aTeM JINCThS ObLITH BU3YallbHO
MIPOaHAM3UPOBAHBI TI0 XapakTepy (OPMBI BEPXYIIKH, B PE3yIbTaTe Yero
YCTaHOBJICHO: 1) MpH yBENWYEHHM OTKIOHEHHH B TOCIIEIOBATEIHLHOCTU
JeNIeHUH KJIETOYHOH CEeTH JIMCTa OT MPUHIHMIUAIBHONW CXEMBI BEPXYIIKH
micTeeB Physcomitrium pyriforme u Physcomitrella patens cTaHOBSTCS
Oonee 3aOCTpEHHBIMH; 2) y IMCTheB Physcomitrium sphaericum
MPOUCXOSIINE W3MEHEHUS! KIETOYHOM CceTH cinado OTpa)kaloTcsl Ha
U3MeHeHNH (OpPMBI BEpPXYIIKH IUCTa;, 3) y JHCTBEB CYMIECTBYIOT
TOMOJIOTHYECKHE PSABl M3MEHEHHS (DOPMBI, MOBTOPSIOMIAECS B KaXIOM
pa3MepHOM KIIacce JIMCTHEB.

AHanu3 KJIETOYHBIX CETeH JHCThEB MOKa3bIBaeT uTO: 1) mpH
yAaJeHUH KIETOYHON CEeTH JINCTa OT MPUHIMITHAIHHON CXEMBI BO3pacTaeT
YHCIIO OTKIOHEHUH, BEIPRXKEHHOE B YMEHBIICHHH KOJIMYECTBO TPOJIOIBHBIX
JeNeHni; 2) TpH yBEIWYEHWW pa3Mepa JUCTa JaHHbIE OTKIOHEHHUs
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MIPOUCXOASAT Ha OoJee TMO3MHUX UTepalusax JeleHuil; 3) y IJHCThEB
CyIIECTBYIOT TapaJUICNbHBIE  PSAABI  W3MEHECHHSI  KIIETOYHOH  CETH,
MOBTOPSAIONIMECS B KAKIOM Pa3MEPHOM KIIACCE JIUCTHEB.

B cpaBHuTENbHOM aHaNIM3€ KJIETOYHBIX CETEH TpeX BUAOB MOKa3aHO,
9TO KJETOYHBIC ceTu Physcomitrium sphaericum CcTOST OIMXKE K
MPUHIUITUAIBHON CXeMe, T.€. JICJICHUS KIIETOK B €r0 JIUCThSIX HIAYT Oojiee
COrJacoBaHO. A TOCKOJBKY €ro JIUCThbSl LIMPOKO3aKPYTJICHHBIEC, MOXHO
YTBEP)KAATh, YTO YeM KJIETOYHAs CETh ONIDKE K MPUHIMIHAAIBHON CXeMe,
TeM 0oJiee Yrojl 3a0CTPEHUs JINCTa cTpeMuTes K 90°.

B wuTore MOXHO 3aKiIOUHUTb, YTO MEXKAY KIETOUHOM CEThIO HU
(hopMoii JTMCTa MMEETCs, XOTh U HE KECTKasl, CBSI3b, XapaKTePU3YIOIIasiCs
OTIPEJICIICHHBIMU 3aKOHOMEPHOCTSIMH.

ABOUT “FORGOTTEN” SPECIES OF MOSSES FROM
ABKHAZIA (WESTERN CAUCASUS)
Doroshina G.Ya.
Komarov Botanical Institute, Russian Academy of Sciences, St.-Petersburg,
Russia,
e-mail: marushka-le@mail.ru

Several species of mosses recorded from the Republic of Abkhazia
were omitted in the recently published list of species of the Republic of
Abkhazia (Chikovani, Svanidze, 2004). The author has studied specimens
of the missing species preserved in LE and confirmed their presence in
Abkhazia. An annotated list of confirmed species is attached.

%dd

B cmmcke mxoB, cocraBnenHoM H. YUuxoBamm m T. CpaHmm3e
(Chikovani, Svanidze, 2004) 0000IIeHBI IUTEpaTypHBIE AaHHBIE IO MXaM
I'py3un u AoOxazuu. OJHAKO HEKOTOPbIE BHJbI, OTMEUYCHHBIC JUIsI
TEPPUTOPUHM paHEe, B OTOM CIHCKE MpPOMyIieHbl. [l yTOYHEHHUS
JIOCTOBEPHOCTH HAXOXJICHUS OSTUX BHUJOB B AOXa3uu ObUIM H3YYCHBI
repOapubie Marepuainsl, xpansimuecs B bBUH PAH (LE). Panee Obuto
nmonTBepxkAeHo HaxoxkaeHus B A6xasuu Cinclidotus aquaticus (Hedw.)
Bruch et al.,, Entosthodon fascicularis (Hedw.) Miill. Hal. m Oreas
martiana (Hoppe et Hornsch.) Brid. I'epbapupiMu MarepuanmamMu Taxxe
MOITBEPKIACHO HAXOXKJCHHE B AOXa3UH CIICAYIOIUX BUJIOB:

Amblyodon dealbatus (Hedw.) Bruch et al. — (AGpamoB u ap., 1986)
- Abxasms, bapiOckuit xpeber. CeBepHslii ckiioH Ax-ara. 2100 M., Ha mo4Be
y pyusbs, 4.VIII.1984, Panzumosckas # 5140.
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Antitrichia curtipendula (Hedw.) Brid. — (A6pamossr, 1979) -
Aoxa3us; Hag p. ['Banapa. Ha Oyke, 6.VIIL.1926, 3epos # 6405, 6410.

Dicranoweisia cirrata (Hedw.) Lindb. ex Milde — (Brotherus, 1892)
- Abchasia. Pizunda. Koniferenwald 3.V1.1893, Radde # 948.

Homalia trichomanoides (Hedw.) Bruch et Schimp. in Bruch et al. —
(Brotherus, 1892) - Aoxasus, [Icxy, 700 m., 10. IX. 1951, JlonyxaHoB #
6934,

Leucobryum glaucum (Hedw.) Aongstr. in Fries — (Brotherus, 1892)
- Cyxym-kane, 29.VI1.1892, Lipsky # 1647, 1650.

L. juniperoideum (Brid.) C.Muell. — (Uruatoser, 1989) - B
repbapun BUH PAH xpanstcs tpu oopasma: ['yoayra, 31.VIIL.1928, 3epor
# 14536; Ilebenpma, 8.VIIL.1909, Woronow # 14535; cen. Opmumm,
15.VIIL.1963, # 14534.

Palamocladium euchloron (C.Muell.) Wijk et Marg. — (Brotherus,
1892) - DrToT BUA BCTpeyaeTcs AOBOJIBHO YacTo, B repOapuu MpeacTaBieH
25 obpa3zuamu.

Pleuridium subulatum (Hedw.) Rabenh. — (A6pamoBsi, 1979) - Okp.
Cyxymu. Ha mouBe mo ckxiioHaM K JOpore y OIyIIKH JyOOBOTO Jieca Ha
Kamrrake. 21.08.1963, AGpamoBsl, # 227.

Pogonatum aloides (Hedw.) P.Beauv. — (Brotherus, 1892) - B
repOapuu XpaHUTCS 5 00pa3IoB, OTHOCATITUXCS K 3TOMY BHUY.

Rhynchostegium murale (Hedw.) Schimp. in Bruch et al. —
(Brotherus, 1892) - Jlns I'py3um 3TOT BUJ HE yKaszaH, B Trepbapuu u3
okpecTtHOCTEeH Purter oopazer 1969 rona (Ceman, onp. AGpamoBa).

Timmia austriaca Hedw. — (A6pamoB u mp., 1986). - AbGxaswus,
B3w10ckuit xpeber. CeBepHblii ckioH Topel Kamupxa. KpynHokamMeHUCTBIE
pasBaibl, B yriryomenuu, 17.VIIL. 1984, PansumoBckas #5475.

T. norvegica Zett. — (A6pamoB u ap., 1986) - A6xasusi, B3piockuit
xpeber. CeBepublii ckiioH Ax-ara . 2100 m. [TuxtoBsiii mec. Ha xamusIx.
12.VII1.1984, Pag3sumoBckas #5540.

LIVERWORTS OF THE LIMESTONES OF THE ILYCH RIVER
(KOMI REPUBLIC)
Dulin M.V,
Institute of Biology, Komi Scientific Centre of Ural Branch of Russian
Academy of Sciences, Syktyvkar, Russia, e-mail: dulin@ib.komisc.ru

The Ilych River is the right affluent of the Pechora River located in
foothills of the Northern Ural. The Pechoro-Ilychsky Reserve is located
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along the left coast of the Ilych River. There are Paleozoic rocks
(limestones, dolomite and slates) in the middle river course. A number of
different researchers (Zheleznova, Shubina, 1997; Bakalin, etc., 2001;
Bezgodov, etc., 2003) carried out earlier studies of the liverwort flora of
this region. However, the level of these investigations was insufficient.
Therefore, the further researches were necessary.

We studied specimens of liverworts collected June 2003 around of
the Ust-Lyaga cordon and a collection brought by A.A. Kustysheva in 2004
in vicinities of the Shezhymdikost cordon (Dulin, 2008). Totally 176
specimens of liverworts were identified. The liverwort collections now are
held in the Herbarium of the Institute of Biology Komi Science Centre UB
RAS (SYKO).

Nowadays the liverwort check list of the Ilych river limestone rocks
includes 39 species and 2 varieties of liverworts belonging to 25 genera and
14 families (subclasses Marchantiidae and Jungermanniidae). Earlier 10
species of liverworts were found only on limestones. The majority of
recognized species are widespread in Holarctic region.

The recent investigations resulted in new localities for five rare
calciphilous liverworts: Athalamia hyalina, Mannia pilosa, Reboulia
hemisphaerica, Scapania cuspiduligera, Schljakovianthus quadrilobus.
Two taxa Mannia triandra and Blepharostoma trichophyllum var. brevirete
were listed for the first time for the Pechoro-Ilychsky Reserve. Earlier it
were noted only once in the Komi Republic — on Southern Timan and
Subpolar Urals respectively (Andreeva, 2009; Dulin, 2011). Besides, we
found new localities of liverworts included in the Red Data Book of the
Komi Republic (2009) — Arnellia fennica and Lophoziopsis perssonii.

Most of the liverwort species belong to families Scapaniaceae (17
species) and Jungermanniaceae (5). In addition, the most numerous genera
are Leiocolea (4) and Scapania (5). Generally, revealed species were arctic-
boreal-mountain (22) and arctic-mountain (8). They are characterized by
mainly circumpolar and almost circumpolar species distribution (total 32).
It should be noted that the similar features were also revealed for liverwort
groups of limestones of the other regions of the Komi Republic such as
Timan Range (Dulin, 2007) and the Pechora River (unpublished data).

Comparison of the liverwort species check lists of the limestone rock
groups specified above using the Sjyorensen-Chekanovsky coefficient (Ks.)
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revealed its considerable similarity. The greatest similarity was noted
between the liverwort groups of Northern Timan and the Ilych River
(Ks=67), the Pechora River and northern Timan (K =63), the Ilych River
and Southern Timan (K, =62) and between the liverwort groups of the
Pechora River and the Ilych River (K =61). Limestone liverwort group of
Middle Timan was characterized by some isolation (K;.=48-53).

There are eight liverwort species found on the limestone rocks in all
the investigations areas: Blepharostoma trichophyllum, Leiocolea collaris,
L. gillmanii, Lophocolea minor, Lophoziopsis excise, Preissia quadrata,
Ptilidium ciliare, Tritomaria scitula.

The researches were performed under the financial support of
Russian Foundation for Basic Research (#12-04-01476) and the Program of
Presidium of the Russian Academy of Sciences (#12-I1-4-1018).

BRYOMECHANICS - MECHANICAL PROPERTIES
OF BRYOPHYTE STEMS
During H.J., Verduyn G.P., Jigerbrand A.K.
Institute of Environmental Biology, Utrecht University, Utrecht,
Netherlands,
e-mail: h.j.during@uu.nl

The role of bryophyte stems as conduction paths for water, nutrients
and carbon compounds has received considerable attention, but their role as
support for photosynthetic organs and sporophytes, i.e., their biomechanical
function, has hardly been studied. Yet, stems form a large part of the dry
mass of a bryophyte, and carbon investment in stems may be subject to
allocation trade-offs under conditions of carbon shortage. Using an Instron
general testing machine, we determined the strength of stems of Pleurozium
schreberi and Pogonatum japonicum collected at a range of altitudes in
Japan, focusing on the following questions:

1) Does mechanical strength of bryophyte stems change with altitude?
2) Does this pattern differ between the tall turfs of Pogonatum and the
wefts of Pleurozium?

We intend to use the results to discuss more general questions,
including: why are bryophyte stems so strong?

28



DYNAMICS OF THE ANNUAL LINEAR INCREMENT IN
POLYTRICHUM COMMUNE AND PLEUROZIUM SCHREBERI IN
THE FOREST BELT OF THE KHIBINY MTS.
(MURMANSK PROVINCE)

Ermolaeva O.V.

Polar-Alpine Botanical Garden-Institute, Kola Science Centre of Russian
Academy of Sciences, Kirovsk-6, Russia, e-mail: olia.ermolik@yandex.ru

The measurement of mosses linear increment is important for
ecosystem’s state studies especially in regions where bryophytes are
significant component of the total biomass. At present the data concerning
the dependency of growth rate from climatic factors are poor.

The influence of temperature and precipitation on the rate of linear
increment of endohydric and ectohydric mosses during the vegetation in the
forest belt of Khibiny was studied. The measurements were made during
2009 vegetation season. The final of linear increment were determined in
spring 2010 after snow-break. The linear increment of mosses, temperature
and precipitation were fixed each seven days. The objects of study were
Polytrichum commune Hedw. (endohydric moss) and Pleurozium schreberi
(Willd. ex Brid.) Mitt. (ectohydric). For each species of mosses was
measured about 40 shoots. The 2009 year was relatively warm and moist
(during the growing season average monthly temperature — 10.2°C and
precipitation — 405 mm).

By the first measurement (17.06.09) the length increment of P.
commune was 4.5 mm that was determined by bend of stem. In early spring
and autumn the average linear increment was 2 mm for decade. The
maximum increase of shoot length was observed from third decade of July
to second decade of August (3.1 — 5.5 mm, with maximum in August). This
period was characterized average temperature in decade 11.7°C and
sufficient precipitation (21 — 62 mm). The day rate of linear increment was
decreased to 0.1 mm, when temperature became lower then 10°C but
precipitation stayed sufficient. In dry conditions, the water loss of
assimilation organs endohydric moss in 2-3 since low rather than in
ectohydric moss. Therefore the linear increment of P. commune is not
reduced. The coefficient of correlation between rate of linear increment and
temperature was 0.5. The dependent of rate linear increment from
precipitation is weak. The linear increment of P. commune was 28.6 + 1.0
mm for the vegetation season (2009).
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The linear increment of P. schreberi for last decade of June was 0.6
mm. The maximum increase of shoots in length (2.8 mm for decade) was
observed during the second and third decade of July, when average
temperature was 13°C and precipitation was abundant (61.8 mm). In dry
condition, the day linear increment reduced till 0.1 mm. The coefficients of
correlation between rate of linear increment and temperature or
precipitation were 0.7 and 0.9, accordingly. The linear increment of P.
schreberi was 13.7 = 0.5 mm for the vegetation season (2009).

The growth of mosses depends on water providing in different
degree and connected with their morphology. The temperature is main
factor limiting the linear increment of endohydric moss. Both of
precipitation and temperature appear to be the limiting factors for rate of
linear increment of ectohydric moss.

BRYOGEOGRAPHYCAL NOTES ON RUSSIAN SUBARCTIC
Fedosov V.E.
Biological Faculty, Lomonosov Moscow State University, Moscow, Russia,
e-mail: fedosov_v@mail.ru

Recent results in Russian Subarctic moss flora exploration have
filled some gaps, and increased total number of species in territory,
restricted by boundaries of Hypoarctic Floristic Belt (which we consider as
a synonym of Subarctic in course of floristics) and Russian borders reached
764. In terms of species richness most diverse families are: Pottiaceae (80),
Grimmiaceae (77), Bryaceae (50), Sphagnaceae (46), Amblystegiaceae
(41), largest genera are Bryum (46 species), Sphagnum (46), Schistidium
(34), Pohlia (25), Dicranum (24).

Only in one among compared floras as few as 162 species were
included. Moss floras of suboceanic regions (Murmansk Distr.,
Kommander Islands) turn out to be most specific (39 & 36 species
correspondingly). Only 154 species are common between all studied floras.
These are more or less common species with circumpolar distribution,
namely this set of species forms the main body of Subarctic floras.
Taxonomical composition of this group can be characterized by strongly
reduced proportions of highly diverse families Bryaceae, Grimmiaceae,
Pottiaceae etc. This result can be explained by changes in species
composition within these families in different sectors of Subarctic, caused
by longitudinal borders in their distribution. Generally these groups are
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more sensitive to humidity, geology and land forms. On the contrary,
contribution of families Sphagnaceae, Aulacomniaceae, Hylocomiaceae,
Meesiaceae, Polytrichaceae, Scorpidiaceae in each regional flora was
proportionally higher. These families participants are much better
represented in zonal Subarctic vegetation and have more stable niches not
strongly associated with longitudinal factors.

Southern Subarctic boundary mainly corresponds to the northern
limits of nemoral species distribution, however some of them penetrate to
Subarctic along Atlantic and Pacific coasts. At the same time some
southern xeric species penetrate to continental areas of Subarctic especially
in locations with calcareous bedrocks. Some species, mostly associated
with coastal areas occur in continental locations, formed by acidic
bedrocks, and in highlands with local humid conditions. Northern Subarctic
boundary is not well expressed due to only single characteristic Arctic
species, Schistidium holmenianum, has been recognized.

Ninety species, of those, found in Murmansk Area and Subarctic
Ural do not penetrate in Asiatic Subarctic, but at least half of them occur in
more southern territories of Asiatic Russia. From the other hand, 219
species were not found in Subarctic part of European Russia, but some of
them appears again in Scandinavia, on Svalbard or on the Caucasus.
Indeed, only at western border of Yakutia Atlantic impact declines
completely; some records, which were made on eastern part of continental
Taimyr indicate western relations of its moss flora. Besides some eastern
species have a western range limit at this territory.

Cluster analysis of some regional moss floras species compositions
and taxonomic structures both suggest, that Russian Subarctic is not a
separate floristic union. On tree diagram, built on the basis of species
composition main cluster correspond to European (including Ural Mts) and
Asiatic (including Arctic Alaska) floras. Tree diagram, built on proportions
of families demonstrates xeric and oceanic clades, each composed of both
Subarctic and more southern floras. Principal components scatter plot
delimits two factors, among which first can be recognized as humidity,
while second as a temperature.

The work was partly supported by the Federal Program “Scientific
and Educational personalities of innovative Russia, 2009-2013 government
contract Ne 16.740.11.0680.
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ON THE MOSS FLORA OF BERING ISLAND (RUSSIAN
ALEUTIANS)
Fedosov V.E., Ignatova E.A.
Biological Faculty, Lomonosov Moscow State University, Moscow, Russia,
e-mail: fedosov v@mail.ru, arctoa@list.ru

Aleutians were regarded by B.A. Yurtsev as a separate unit inside
Hypoarctic Floristic Belt. This arc-shaped archipelago is stretched from
Kamchatka Peninsula to Alaska with total length 2400 km. Until recent,
this part of Subarctic was apparently worst explored in terms of moss flora
with none island studied enough and total number of species 221. At the
same time this territory seems to be interesting, particularly because it
represents the arena of Asian and American floras replacement and
numerous limits of both floras species are traced there.

Bering Island (ca. 55,00eN; 166,20¢E; 1800 kml, up to 755 m alt.) is
the closest to Eurasia section of Aleutians. Its territory is fully treeless,
watersheds are occupied by tundra-like communities, in creek valleys
willow shrubs and Filipendula kamchatica tall herbage communities occur.
Hilly landscape with numerous rock outcrops and scattered snow beds is
characteristic for SE part of Island while NW part is manly occupied by
boggy lowland.

Moss flora of Bering Island was found being composed of 311
species, the highest number among yet studied islands of Russian Pacific.
High moss diversity can be explained by lucky combination of subarctic
species (A4loina brevirostris, Cinclidium spp., Meesia spp., Scorpidium
spp., Tayloria spp., Timmia spp., etc.), amphioceanic species (Bryoxiphium
norvegicum,  Pogonatum  contortum,  Pseudotaxiphyllum  elegans,
Rhytidiadelphus loreus, Sphagnum tenellum, Ulota phyllantha, etc.),
temperate mountain species (Arctoa fulvella, Andeaea rupestris,
Hylocomiastrum pyrenaicum, Kiaeria spp., Racomitrium s.l. spp., etc.),
amphipacific species (Codriophorus mollis, Herzogiella adscendens,
Niphotrichum muticum, Pleuroziopsis ruthenica, Rhizomnium spp., etc.),
SE Asiatic species (Rigodiadelphus robustus, Echinophyllum sachalinense,
Eurhynchiadelphus eustegia, Bryhnia hultenii, Claopodium pellucinerve,
Trachycystis flagellaris), as well as circumboreal and widespread species
well representation. The main aim of exploration was to enrich Russian
moss flora by American species, but only yet known from Russian Far East
species (Claopodium bolanderi, Lescuraea baileyi, Philonotis americana)
were found. At the same time, scarcely explored moss flora of Attu Island —
the closest American Aleutian, contains 35 species, which were not found
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on Bering Island, including 14 species, which do not occur on Russian Far
East. Among them 8 species with “west-western” distribution and 5
American species are noted.

For Tortula edentula this is the second records after Kurils.
Brachymenium nepalense also occur in Russian Far East only in Primorskyj
Territory, Seligeria campylopoda — on Sakhalin Island, Didymodon
brachyphyllus was currently cited for Kamchatka Peninsula, Bryum teres
and Sphagnum tescorum — for Chukotka Peninsula, while Didymodon
insulanus, Ulota phyllantha, Claopodium bolanderi were listed only for
Mednyj Island, the next Aleutian to East. Bucklandiella macounii ssp.
alpina is newly found in Russian Far East. Some other interesting records
occur in genera Amblystegium, Bucklandiella, Didymodon, Philonotis and
Sphagnum, but for their exact identity special taxonomic exploration
require.

Cluster analysis of some Far East local moss floras species
composition places Bering Island flora with ones from Kamchatka
Peninsula. At the same time, the taxonomic structure of studied moss flora
turns to be closest to the arctic moss flora of Vrangel Island. Present data
do not support regarding of Aleutians as a separate unit in terms of
bryofloristics.

The work was partly supported by the Federal Program “Scientific
and Educational personalities of innovative Russia, 2009-2013 government
contract Ne 16.740.11.0680.

A REVISION OF THE GENUS DICRANUM IN GREENLAND
Goldberg I.L.
Danish Bryological Society, Denmark, e-mail: irina.goldberg@gmail.com

On my trip to West Greenland, Godthaabsfjord in July 2011 I
realized that the species of the genus Dicranum played a very important
role in the heath vegetation that dominates along the western coast.
Dicranum species were present in ca. 40 percent of 186 permanent plots
located at the altitude from 20 to 200 m a.s.l. within two different study
sites established as a part of the project “Climate effects in terrestrial arctic
ecosystems” conducted by the Department of Bioscience — Arctic
Environment, the University of Aarhus, Denmark.

To confirm my identifications of the collected material I referred to
the specimens from Greenland stored in the Bryophyte Herbarium at the
Natural History Museum, University of Copenhagen (C). To my great
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surprise, a big part of the specimens were not identified correctly, and
many of them were kept under the name “Dicranum sp. indet.” That could
be due to the fact that contradicting information was provided in the
literature regarding which species to recognize and how to separate them.

A revision of the genus Dicranum in Greenland was badly needed,
particularly of the species with parenchymatous leaf cells: Dicranum
acutifolium, D. brevifolium, D. muehlenbeckii, D. fuscescens, D. flexicaule,
D. spadiceum, D. laevidens, D. angustum, D. elongatum and D.
groenlandicum.

I have undertaken a study of the specimens in herbarium C and of
my own material separating the species recognized by the Scandinavian
authors (Hedenas & Bisang 2004). The results will be presented,
problematic taxa will be discussed, and for each species information on the
distribution in Greenland will be provided.

LINEAR INCREMENT OF SHOOTS OF SOME OF THE
SPHAGNUM SPECIES ON MIRES IN SOUTH KARELIA, RUSSIA
Grabovik S.I.

Institute of Biology, Karelian Research Centre, RAS, Petrozavodsk, Russia,
e-mail: grabovik@bio.krc.karelia.ru

In the Republic of Karelia, mires occupy an area of 3.63 million ha.
Sphagnum sop. forms a continuous cover on millions of hectares of various
types of oligotrophic and mesotrophic mires, where they act as vegetation
cover edificators. The linear increment of shoots of Sphagnum majus, S.
fallax, S. balticum, S. obtusum, S. subsecundum and S. riparium was
studied in 2001-2010. The study was carried out in the mid-taiga subzone,
in the Koivu-Lambasuo mire conservation area (61° 48' N and 33° 35' E).
The linear increment of mosses was studied using the tying-up method at
six mire sites, where mosses are vegetation cover edificators.

The greatest linear increment of shoots was observed in all species of
the Sphagnum mosses studied during favourable vegetation periods with a
warm spring and a warm, humid summer (during the vegetation period
SGWL varied from 0 to —5 cm below the Sphagnum cover surface). During
these periods the linear increment varied from varied from 51 to 62 mm in
Sphagnum majus, from 60 to 95 mm in S. fallax, from 25 to 32 mm in S.
balticum, from 116 to 140 mm in S. obtusum, from 59 to 75 mm S.
subsecundum and from 136 to 164 mm in S. riparium. In 2002 and 2010
vegetation periods, linear increment of shoots in studied Sphagnum
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decteased considerably and was registered as 8 and 17 mm for S. balticum,
40 and 18 mm for S. fallax and 69 and 39 mm for S. obtusum, 48 and 52
mm for S subsecundum, 50 and 97 mm for S. riparium respectively. A
decline in linear increment of shoots in these vegetation periods must have
resulted from the dehydration of moss capitula.

*k%

Bonora Kapenun 3anumaror 3.63 muH. ra. CdarHoBble MXH
00pa3yIoT CIIONTHOW MOKPOB HA MUJUTMOHAX T€KTapOB Pa3IMYHBIX THIIOB
BEPXOBBIX W NEpeXONHBIX OONOT, Ha KOTOPBIX OHH  SBISIOTCS
3an(UKATOpaMU PacTUTENBHOTO MOKpoBa. OHM WMEIOT HEOrpaHHMYECHHBIN
BEPXYIICYHBIN POCT, BCACHIBAIOT BOAY C MUTATEIFHBIMU 3JIEMEHTaMHU BCE
CBOEH IOBEPXHOCTBI), MX JIMHEHHBIM INPUPOCT 3aBUCUT OT BHJA MXa,
ypOoBHA MOYBEHHO-TPYHTOBBIX BoA (YIII'B), knmumaTHuecKux YCIOBHH M
TPO(HOCTH CPEeIbL.

Jluneitawnii pupoct Sphagnum majus (Russow) C.E.O. Jensen, S.
fallax (H.Klinggr.) H. Klinggr., S. balticum (Russow) C.E.O. Jensen, S.
obtusum Warnst., S. subsecundum Nees, S. riparium Aongstr. u3ydancs B
nepuoj 2001-2010 r.r. UccnenoBanusi MpoOBOAUIKCH B MOJ30HE CpeIHEH
Taiirn Ha TeppuTopuu OosnoTHOro 3akazHumka KoiiBy-Jlambacyo (61° 48'
car. u 33° 35' B.a.). JIuHeHHBIH TNPUPOCT MXOB H3YyHalCsl METOJIOM
MEPeBsI30K Ha IIECTH OONOTHBIX y4YacTKaX, B KOTOPBIX MXH SIBISIOTCS
sau(uKaTOpaMu  PacCTHTENLHOIO  TMOKPOBa, HO  IPOM3PAcTalOT B
Pa3NIUYaAIOUIMXCST N0 PEKUMY MHHEPaIbHOTO NHTAHUS W YBIAKHEHHS
9KOJIOTUYECKUX YCIOBHSIX.

Haubonpmuii NTHHEWHBIH TPHPOCT OTMEYCH Y BCEX HCCIEAYEMBIX
c(harHoBBIX MXOB B OJIaroNpHATHBIE BETETAI[IOHHBIC MEPHOABI C TETUION
BecHOU W TeruibiM BiaxHsM JietoM (YIII'B B TeueHme BereTannoHHOTO
nepuoaa komebaics or 0 1m0 —5cM HIDKE TOBEPXHOCTH C(AarHOBOTO
MOKpoBa). JIMHEHHBII TPUPOCT BapbUPOBAN B 3TH MEPHOABL: Y Sphagnum
majus 51-62 mm, y S. fallax 60-95 mMm, y S. balticum 25-32 mm, y S.
obtusum 116-140 mm, y S. subsecundum 59-75 mwm, y S. riparium 136164
mMm. B Bererammonnple mnepumonst 2002 um 2010 rr. HaOmOMAIOCH
3HAUUTEIRHOE CHIDKeHHE npupocta S. balticum (8 m 17 mm), S. fallax (40 n
18 mm), S. obtusum (69 m 39 MM) COOTBETCTBEHHO. YPOBEHb OOJIOTHOMU
BOJBI W3-32 AHOMAIbHO-)KapKOTO JIETHEro Tepuoaa (MIONb-aBryCT)
cHE3WICA 10 —15 — 25 cM HUXE MOBEPXHOCTH CGHarHoBOTO ITOKPOBA.
BeposiTHO, CHW)XEHHE TMPHPOCTa B OTH BETCTAllMOHHBIC IEPUOJIBI
MPOM30LLIO B pe3ybTaTe 00€3BOKUBAHHS TOJIOBOK MXa.
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THE EFFECT OF SOME OF CARBONATE PROPERTIES ON THE
ABUNDANCE AND DIVERSITY OF MOSSES
Ibatullin A.A.', Leonova L.V.?
'Ural State Pedagogical University, Yekaterinburg, Russia e-mail:
My orchis@mail.ru, *Institute of Geology and Geochemistry, Ural Branch
of Russian Academy of Sciences, Yekaterinburg, e-mail:
Ivleonova@yandex.ru

The effect of physicochemical properties of rocks on the diversity
and abundance of mosses is currently of great interest, but has not been
adequately studied, in bryology. Not much is known about the relationship
between moss and rocks, but there are some papers on the subject dealing
with the general laws relating to the growth of of species on the main rock
classes — magmatic, metamorphic and siltage. For example, the results of
studies made by I. Goldberg (Goldberg, 1997, 2000). Special studies
addressed the Devonian limestone and shale in the Tyumen Region
(Muldiyarov, Chernoff, 2002). Where have devoted a special study to the
bryoflora of magmatic and metasiltage rocks on the Easern part of Central
Finland (Boychuk, Gorkovets, Rayevskaya, 2008). Significant results have
been obtained when studying the mosses of various rock outcrops on the
Anabar Plateau (Fedosov, 2008, 2011).

This work is concerned with carbonate outcrops in Southern and
Middle Urals with the purpose of revealinging the effect of carbonate
physicochemical properties on the mosses. The reasons for it were the
following. Firstly, the limestone outcrops have a high index of species
diversity. Secondly, in the Ural physiographic country there is a diversity
of carbonate strata differing in physicochemical properties and time of
formation. Thirdly the outcrops in the Urals have different textural and
structural characteristics.

In field research, we used the method of local floras (Yurtsev,
Semkin, 1980) supplemented by the method of local flora. Six points, each
consisting of 1 to 5 rocky outcrops, were investigated. The X-ray
fluorescence method was applied to the elements of all channels of a CPM-
18 spectrometer. Thermogravimetric studies were performed at a «Q-1500
D» derivatograph. The carbonates varied in color (from light, dark and gray
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to black), exposure time, illumination intensity, and moisture content. The
outcrops had a variety of vegetation, from fairly full, to the absence of any.

As a result of research, we conclude:

1) the abundance and diversity of mossesare more affected by such
textural characteristics of carbonates as porosity and fractures than by their
chemical composition;

2) there is a relationship between the abundance and diversity of
mosses and the activity of bacteria forming porous limestone and highly-
absorbent secondary crusts on the carbonate surface;

3) compared to limestone, dolomites are characterized by low species
diversity and abundance of species;

4) the identified speciestend to dolomites containing Mg*";

5) abundant and diverse moss species were found on limestone with
excess of phosphorus in its composition a considerable amount of fine-
grained rock, and a humus layer of soil under the canopy of diverse plant
community.

SYSTEMATICS OF HYPNALES: WHICH CHARACTERS TO
RELY ON?
Ignatov M.S.
Tsitsin Main Botanical Garden, Russian Academy of Sciences, Moscow,
Russia, e-mail: misha_ignatov@list.ru

Systematics of the order Hypnales, comprising 4500 species and
being the largest among mosses, remains poorly developed. Almost
throughout XX century, the order was subdivided into two orders,
Isobryales and Hypnobryales (Brotherus, 1925), classified basing on
reduced/modified perstome in the former and “complete” in the latter one.

Molecular data overturned this classification, as the key characters of
peristome appeared to be adaptations (in broad sense) to epiphytic
environments. The pattern of proximal branch leaves appeared to be more
conservative and sometimes useful for family delimitation (e.g.
Brachytheciaceae), although still sometimes homoplasious.

Molecular data appeared to be most helpful for pleurocarp
systematics, although chloroplast and mitochondrial markers provide often
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an insufficient resolution, whereas nuclear ITS are difficult to align.
Moreover there is one evidence in the genus Podperaea where ITS
represent a recombination between taxa from remote families, challenging
the approach to evolution as a purely divergent process at a high taxonomic
level. Thus, all the blocks of information have problems and require
comparison with each other for correct phylogenetic inference and optimal
taxonomic system.
*k%

Cucrematuka Hypnales H©Ha  ypoBHe ceMmelWcTB He  pa3
MepecMaTpruBatach U 10 CUX MOpP OCTAaeTCs HEOCTATOYHO pa3pabOTaHHOM.
Ha mnporskennn Oonbmeit wacth XX Beka TOCIOACTBOBAJIA CHCTEMaA
Bporepyca, B KOTOpoii BHUABI, OTHOCHMBIE HbIHE K Hypnales,
mojxpa3ielsuiich Ha JaBa mopsanaka, Isobryales uw  Hypnobryales 1o
MpU3HAKaM MepUCcTOMa (CHIBHO PeNyIIMPOBAHHBIN/ MOIU(MUIIUPOBAHHBIN Y
TIEPBOM TPYIITHI M “TIOTHO Pa3BHUTHIN” Y BTOPOH).

[IpuMeHeHne MOJIEKYIISIPHBIX METOOB MTOKA3aJI0 HECOCTOSATENIEHOCTD
WCTIONB30BaHMs  JAHHBIX  IPHU3HAKOB, KOTOpBIE, KaK BBISICHUJIOCH,
MPEJICTARNISAIOT CO00M afantaiuu (B IIMPOKOM CMBICAE) K SHUPUTHBIM
YCIIOBUSIM TIpou3pacTaHus. boliee KOHCEpBATHBHBIM OKa3alloCh CTPOCHHE
MNPOKCUMAJIbHBIX BE€TOYHBIX JIMCTHEB, 4YTO IIOMOIJIO YTOYHUTH 00beEM H
ToJIOKEHHE B cucteMe psiga cemeiicts (Brachytheciaceae u np.), omHako, n
OTWU TIPU3HAKW TOABEPKEHLBI T'OMOILUIA3UH, 6yHyLII/I CBA3aHHBIMH C
3HI/I(I)I/ITHI)IMI/I YCHI0BUAMU NIPpOU3pACTAHUA, YTO HCO6XOI[I/IMO YUUTHIBATL B
OBOJJIIOHUOHHBIX IOCTPOCHUAX.

MornekynspHble MapKepbl MO3BOJHMIN PEUINTh MHOTHE MPOOJIEMBI
cucreMatuku Hypnales, omHako kiaorpaMMbl Ha OCHOBE XJIOPOTLTACTHBIX
U MUTOXOHIPUANBHBIX MapKepoB, HMEIT 0.4. HHU3KOe pa3pelieHue,
KOTOpOE CYIIECTBEHHO BO3pPACTaeT IPHU BKJIOUYEHUH B aHau3 JaHHbBIX [TS.
Opnnako nocnenoBarenbHocTd TS ¢ TpyaOM BBIpaBHUBAIOTCSA W, KpoOMe
TOTO, BBISIBIIIIOTCS CITydau, HanmpuMep B poze Podperaea, ykaspBaiomine
Ha THOPUIN3AINIO BUIOB U3 He OJM3KUX CEMEHCTB, YTO MOJHUMAET BOIIPOC
(6] JUBEPre¢HINU KakK CIANHCTBCHHOM Monayce SBOJIFOIITMOHHBIX
npeoOpa3oBaHHH.

Takum 00pa3oM, Bce UMEIOIIMECS HA CErO/IHS OJIOKU JaHHBIX UMEIOT
pOoOJIEMBbI, PEIICHUE KOTOPhIX TpPeOyeT O0OCTOSITEIBLHOIO CpaBHEHHS
PE3yJIbTATOB Pa3HbIX aHAITHM30B MEXy COOOM.
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BRYOKHUTULIINIA AND TRICOSTIUM - THE MOST
WIDESPREAD MESOZOIC MOSSES
Ignatov M.S.', Karasev E.V.?

'Tsitsin Main Botanical Garden, Russian Academy of Sciences, Moscow,
Russia, e-mail: misha_ignatov@list.ru; *Borissyak Paleontological
Institute, Russian Academy of Sciences, Moscow, Russia, e-mail:
karasev@paleo.ru

New records from Upper Jurassic to Lower Cretaceous in
Zabaikalsky Krai and Buryatia expanded the knowledge of the genus
Bryokhutuliinia, which type species has been described from southern
Mongolia. Four species are known, from five localities that are spaced by
1300 km. Systematic position of Bryokhutuliinia is controversial, as
pinnate branching and lack of costa indicate pleurocarps, which disagree
with leaf rosettes at shoot ends and rectangular rather than rhombic laminal
cells. Very characteristic for the genus is thick border all around leaf
margin.

Tricostium was described from Upper Jurassic deposits from Bureya
River in Khabarovsk Territory and found in Buryatia, south Baikal area,
more than 2000 km to the West from the original locality. Quite likely that
Lower Triassic moss from southern Mongolia also belong to this genus, but
it is represented in collection by a single leaf. Tricostium is an acrocarpous
moss, having short cells, strong costa and also specific submarginal
“additional costae”, somewhat resembling Scouleria.

Absence of sporophytes does not allow more exact systematic
placement, but these fossils provide enough to imagine overall plant
community, in shallow water and along wet shore that is in general similar
to modern ones. Although known from few places, these two genera are
now the most widespread mosses of Mesozoic age, where mosses are very
poorly represented.

*kk

HoBele Haxonku B 3abaiikaibCcKOM Kpae W BypsaTuM 1MO3BONMIH
CYIIECTBEHHO PaCIIMPUTEL HAIM TPEICTaBICHUS O pojne Bryokhutuliinia,
TUIIOBOM BHJ KOTOporo Obu1 omucad u3 FOxHoi Monromuu. PaccrosHue
MeXIy Hanbosee yaaJeHHBIMU TOUKaMu 0KoJio 1300 kM.

Pon Tricostium ObI1 ommcaH W3 BepxHEH IOpH peku bypes
(XabapoBckuii kpaii), u HemaBHO HaiifieH B Bypstuu (6onee uem 2000 kM
3amajgHee), B oTiiokeHussx Hmxaero Mema. Haxonku n3 Huxaero Tpuaca
HOxHO#t MOHTOIMK TaKXKe, TO-BUIUMOMY, MOXKHO CUHTATh OTHOCSIIUMHUCS
K 3TOMY POJY, XOTS JaHHBIH MaTepHall MPEICTaBICH BCEro OJHUM JIUCTOM.
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Ecom Bce ke cuutaTh €ro OTHOCAIUMCA K  Tricostium, TO
MIPOJOKUTENBHOCTD CYIIECTBOBAHUS 3TOTO poAa cocTaBUT okoimo 110
MUJUTMOHOB JIET, TO €CTh 10 MPOJOJDKHUTEIHLHOCTH CYIIECTBOBAHHS OH
OyIleT ycTymnarb TOJNBKO Sphagnum, Hanbonee OpeBHHE HaXOIKH KOTOPOTO
JaTUPYIOTCA HIDKHEH 10poit (okosio 200 MUJUTHOHOB JIET).

Xotst 00a poa U3BECTHBI U3 HEMHOTHX MECT, 3TO Hanboliee MHPOKO
pacipoCTpaHeHHbIE ME3030HCKHE MXH, MOCKOJIBKY OCTAaTKOB MXOB 3TOTO
BO3pacTa B MHUpE KpaiiHe mMalo.

MOSS FLORA OF RUSSIA: CURRENT KNOWLEDGE AND
PROSPECTS
Ignatova E.A.
Biological Faculty, Lomonosov Moscow State University, Moscow, Russia,
e-mail: arctoa@list.ru

In the period of 1992-2006 as much as 158 species were added to
moss flora of Russia, average addition being ca. 8§ species from new records
and revisions, while 1 species a year was described as new for science; only
one out of 15 described that time have support from molecular studies. In
2007-2011 new records continued with the same speed, ca. 8 per year,
while 30 species were described as new for science, ca. 6 per year, mostly
with the use of molecular analysis, in the genera Schistidium,
Brachythecium, Bryoerythrophyllum, Coscinodon, Dicranum, Lindbergia,
Sciuro-hypnum. In most genera, however, additions are quite few, and
sometimes number of species decreased in the course of revision. Thus a
number about 1300 can be expected after next ten years of study of moss
flora of Russia.

*k%

3a mepmon 1992-2006 rr. dmopa mxoB Poccum momomammace 158
BHJIAMU, PUYEM €KETOIHO NTOOABISIINCH OKOJIO 8 BUIOB 3a CUET HOBBIX
HaxO0JI0K U TAKCOHOMHUYECKHX PEBU3MM, a TakKe | BHUJ HOBBIM JJIS HAYKH.
Cpenu 15 BUIOB, BBISIBICHHBIX 33 3TOT MEPHOJI, JHIIL OJUH, OOHAPYKEH C
MPUMEHEHUEM MOJIEKYJIIPHO-TeHETHYECKUX JaHHbIX. 3a nepuoj 2006-2011
rT. ¢uiopa mMxoB Poccun yBenmuumnace emie Ha 79 BunoB. CyIiecTBeHHYIO
YacTh 3TOTO MPUPOCTa OOECIEUMIM HOBbIe Haxonku (42 Buma); 7 BHIOB
BBISIBIICHBI B Pe3yJIbTaTe TAKCOHOMHUYECKUX PEBH3HH, 0. U. IPOBEICHHBIX C
MIPUMEHCHUEM MOJICKYJIAPHBIX METOIOB. BONBIIMHCTBO HOBBIX HaxXoJO0K
MPOUCXOJUT M3 PErHMOHOB C BBICOKMM BHJOBBIM pa3HOOOpa3ueM: ora
Hamsuero Bocroka (20 BumoB), ceBepa Jlanpaero Boctoka (8), KaBkaza (6)
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(3T TG PBI HE BKITIOYAIOT BUIBI, ONTMCAHHBIE Kak HOBBIE). Kpome Toro, 30
BUJIOB OBUIM OTNMCAHBI KaK HOBBIC JUIS HAyKH, B 2/3 cilydaeB UX BbIJICIICHHE
MOJ/ICP’KaHO MOJIEKYJISIPHO-TeHETHYECKUMHU TAaHHBIMU. TakuMm o0pazom,
HOBBIE HAXOIKH MPOJOJDKAIOT MOSABIATHCS IPUMEPHO C TOH K€ CKOPOCTBHIO
(8 B rom), TOrma Kak KOJHMYECTBO BHJIOB, OIMCHIBAEMBIX KaK HOBEIE,
BO3pOCIO B 6 pa3, M 3HAUUTENbHAas pOJb B OTOM NPUHAIJICKHUT
MOJIEKYJISIPHBIM METOJ]aM, CTABIINM 32 3TO BpeMsi 0oJiee JOCTYIHBIMH.

B uwactHOCTH, MOJIEKYJISIPHO-T€HETHUYECKHE MAaHHbIC IOITBEPAUIH
IIPaBOMEPHOCTH Y3KOT'O MOHWMAaHUS BHAOB B poae Schistidium u moMoriau
BBISIBUTH B HEM ellle 6 paHee HE ONMUCAHHBIX BHJOB U IOAHATH PaHT JABYX
moaBuAOB. 14Tk BHIOB OBLIO ommcaHO B poae Brachythecium. Hpyrumu
npuMepaMu ABISIOTCS Bryoerythrophyllum (no Buaa moBbIlIeH craTyc |
pasHoBuaHOCTH), Coscinodon (2 BUIa BBISIBICHO, | OmHcaH Kak HOBBIN),
Dicranum (ommcano 4 Buna, 1 3akpeiT), Lindbergia (BoisiBnen 1 Bug, 1
OTIHICaH, 2 UCKITIOUeHO, 1 TIepeHeceH U3 Apyroro poma), Sciuro-hypnum (3
BUAa J[00aBleHO, 2 W3-3a MOBBIMIEHUs WX craTyca). Kak BuaHO, B
OOJIBIIMHCTBE POJIOB YBEIMYECHHUE BHUAOBOIO PasHOOOpA3usi CPaBHUTEIBHO
HEOOJBIIIOE W YacTO KOMITCHCHpYyeTcs '3akpeITHeM'"' BHUAOB, TaK YTO B
Ommkaiimee pecsiTuierde wmcino BuaoB (ropel Poccum, BeposTHO,
BogpacteT 10 1300. PaGoTel 3TH TpeOyIOT COBMEIIEHHsS MOJEBBIX
HCCIe0BaHUuN ¢ MOP(OJOrMYECKUM H3Y4YEHHEM MacCOBOIO MaTepuana U
BBHIOOPOYHBIM HCCIIEIOBAHUEM MOJIEKYJISPHBIMH METOJaMH '"3arajgo4HbIX"
MpeAcTaBUTENCH CIIOKHBIX TPYIII.

COMPUTER DIGITIZING OF LEAF LAMINA AREOLATION IN
MOSSES AND ITS USAGE FOR MORPHOLOGICAL
DESCRIPTIONS
Ivanov O.V.!, Ignatov M.S.?

"4.P. Lebedev’ Institue of Physics, Russian Academy of Sciences,
Moscow, Russia,
e-mail: ivanov@td.Ipi.ru; Tsitsin Main Botanical Garden, Russian
Academy of Sciences, Moscow, Russia, e-mail: misha_ignatov@list.ru

The set of computer program is developed, allowing automatic
outlining of parenchinatic cell in digital photographs. Photographs used are
done by polarized microscopy, utilizing modified standard light
microscope.
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Digitized cell areolation immediately supply data of square,
perimeter and number of neighboring cells, easily produce distribution of
these parameters within the leaf. Additional sub-program is defining cell
length and width. Mass data on the latter indicate that this powerful method
may correct a lot of records in taxonomic revisions and handbooks.

Additional tasks require a relatively simple sub-programs. Among
others, they allow provide a strict definition to term “cells in clear oblique
rows” or find out a correlation between transversal leaf undulation and
developmental pattern of leaf cellular structure.

fdd

Pa3pabotaH KOMIJIEKC KOMIBIOTEPHBIX MPOTPAMM, KOTOPBIC
MO3BOJISIIOT ABTOMATHYECKA OOBOJUTH TPAHUIBI KIETOK Ha IHU(PPOBBIX
¢dororpapusx, CcACTAHHBIX C [OMOIILIO CHCIHMANBHOTO BapHaHTa
MOJISIPU3AIIMOHHOTO MHKPOCKOIIA, JIETKO KOHCTPYHUPYEMOTO M3 OOBIYHOTO
CBETOBOTO MHKpPOCKOIA. BbICOKas TOYHOCTh OIHM(POBKU IMOJydaeTcsi Ha
KJIETKaX ¢ COOTHOIICHHWEM JUTHHBI K MIHpHHE <4:1, y O4eHb Y3KHUX KIETOK
pacro3HaBaHKe TPaHUI] HEPEIKO 3aTPYJHEHO, XOTs MpOOJIEMbl HE MMEIOT
MPUHIUANKIAIBHOTO XapakTepa.

OuudpoBaHHast TAKMM 00pa30M KJIETOYHAs CETh JIEJIa€T BO3MOKHBIM
0e3 OTMOTHUTENBHONW O00pa0OTKM HAXOMUTh IUIOMAAh KIIETKH, €¢
HNepUMETP, YUCIO KIETOK, C KOTOPBIMH OHa COCEICTBYET, CTPOHTh
pa3iM4yHbIC PpacOpeAC/ICHUA JOTUX IapaMeTpoB B IMpeAcjiax JIUCTa.
Hecnoxnass nmomonmHuTenbHas Tpoueaypa J00aBiseT  BO3MOXKHOCTD
OTIPEeIATh JUIMHY U MUPUHY KieTok. CoOpaHHbIE TAKUM 00pa3oM JaHHBIC
MOKa3bIBAIOT CYNICCTBCHHBIC DA3IMUYUs C JAHHBIMH, NPHBOJAUMBIMU B
pasnuuHbix «Dropaxy» U «OnpenenuTensx».

JlaHHble OUU(POBKM TaKKe TMO3BOJIIOT CTAaBUTh W  pellaTh
MHOTOYHCIICHHbIC OO0lice CIOXHBIC 3aJlaud, HalpuMep, SKCILTUIUPOBAThH
TaKUe MOHSATHSI OMHCATEIHHON MOP(OJIOTHHU, KaK PACIOIOKEHHUE KIETOK B
KOCBIX psjiaX, PaBHO KaK W HAXOJIUTh 3aBHCUMOCTH T€OMETPUYCCKUX
mapaMeTpoB  JIMCTA, HaOpUMEp  IOMEPEeYHOW  CKIaJ4aTOCTH,  OT
0COOEHHOCTEH Pa3BUTHS €r0 KICTOYHOM CeTH.

42



STUDYING OF MOSS FLORA OF THE SOUTHEAST
YAKUTIA
Ivanova E.I.
Institute for Biological Problems of Cryolithozone, Siberian branch of
Russian Academy of Sciences, Yakutia, Russia, e-mail:
e.i.ivanova@ibpc.ysn.ru

The paper gives an outline of moss flora studies in southeast Yakutia.
The research has covered the northern macroslope of the Stanovoy Range,
Aldan and the Yudomo-Mayskiy Uplands, the Tokinsky Stanovik, Sette-
Daban and Suntar-Khayata Ranges. Being in proximity to the Pacific
Ocean, the environment of the area is characterized by discontinuous
distribution of permafrost on the larger part of the territory; continental,
moderately humid climate; vertical distribution of the soil and vegetative
cover, and a noticeable presence of the Far East species (in the first place,
of all the woods composed of Betula lanata (Regel) V. Vassil. and Picea
ajanensis (Lindl.et Gord.) Fisch. ex Carr.) in the flora. Nowadays, the moss

flora of Southeast Yakutia totals more than 410 species and varieties.
*hNk

OnHUM 13 UHTEPECHBIX B OOTAaHWYECKOM OTHOLICHUU Ha TEPPUTOPHU
SIKyTHUM SIBISIETCS I0TO-BOCTOK PECITyONMKHY, OTIMYAIOUIMNACS OT OCTaIBHBIX
€¢ PErHOHOB CBOEOOPa3HEeM pPACTUTEIHLHBIX COOOIIECTB M OOraTCTBOM
¢ope1. B paiion uccnenoBaHuii BXOAUT CEBEPHBIA MakpockioH CTaHOBOTO
xpebTa, Anmanckoe u HOpgomo-Malickoe Haropbs, XpeOTbl TOKWHCKUI
CranoBuk, Cerre-Jlaban, Cynrap-Xasra, T.e. TOpHasi 4acTb IPaBOOEPEKbS
pexu Angan B npeaenax Skytuu. IlpupogHsle ycinoBus paifoHa
XapakTepusylorcs  OJIM3KMM  pacrlojoXeHueM  THXoro  OKeaHa,
MIPEPBIBUCTBIM  PAclpOCTPAHEHHUEM  MHOTOJIETHEMEP3JBIX IOpOA  Ha
OoJsiplIell YacTH TEPPUTOPHH, KOHTUHEHTAJIBHBIM, YMEPEHHO BIAKHBIM
KJIMMaTOM, BEPTUKAJIbHBIM pPAclpeielICHUEM [OYBEHHO-PACTUTENBHOTO
MOKPOBAa, 3aMETHBIM YYacCTHEM B CIIOKEHHU (IJIOPHI JalbHEBOCTOYHBIX
BUAOB (B TEpPBYIO oOuepelb KaMEHHOOEPE30BBIX JIECOB M asHCKHX
CIIbHUKOB).

OTO yHUKanbHas, 10 TIOCIEAHEr0 BpEMEHH ciadou3ydeHHas
TEppPUTOPHsI M3/aBHA NpUBICKaJla BHHMaHHME HcciepoBareneid. B
JUTEpaType HWMEIOTCS JIMIIb OTPHIBOYHBIC CBEACHUS O HAXOXKICHUU
OTACNBHBIX BHIOB MXOB, COOpDaHHBIX IOIYTHO HEMHOTOYUCICHHBIMU
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9KCHEIULIMSAMH, IIPYA ITOM B OCHOBHOM COOMPAJIMCh JTOMUHHUPYIOLINE BHIbI
HarouBeHHoro mokpoBa (bporepyc, KyseneBa, IIpoxopos, 1916;
IMoBapaume, 1932, 1933; Kopxesun, 1934; PabortHoB, 1933, 1936,
1937a,6, 1938 u ap.). He Oyayum Opmosioramu, KOJUIEKTOPHI CBOM COOPBI
OTCBUTANIN IJIs1 00paboTKHM creruanucraM, damie Bcero B.D. Bpotepycy,
0.0. T'aze, K.W. JlagppkeHckoi. K cienyroniemy stamy u3y4eHUs: MXOB Ha
I0r0-BOCTOKE SIKyTHHM cienyeT oTHeCTH cOOphl reo00TaHMKOB SIKyTCKOro
nactutyTa 6uonoruu SI® AH CCCP (moz:xe UBIIK CO PAH) naunHas c
1950 r. mo 1997 r. — B.b. Kysaesa, JI.H. Tronuno#i, E.P. Tpydanosoii,
B.M. VYcanoso#i, B.M. IlepdmmseBoii, B.M. 3axaposoii, K.A.
Bonorosckoro, JI.B. Ky3uenosoit u np. (Kysaes, 1956; Tromuua, 1956,
1957, 1959, 1962). Onpenenennss MXOB NPOBOAMIN, B OCHOBHOM, A.JIL.
Ab6pamoBa, JI.WA. Casuu, 3.H. Cwmmpuosa, JL.M. [oOperoa, H.A.
CrenanoBa. K Hagany Hamiero m3ydeHHs MO JIMTEPATypHBIM IaHHBIM [T
paiioHa mccienoBaHns NMpuBoAWIOCh okono 80 BumoB mxoB. K Hambomee
3HAYUMBIM KOJUIEKIWsIM, XpaHsmuMmcs B [epbapun UWBIIK CO PAH
(SASY) otHocsitest coopsr T.A. PabotHoBa, coOpannbie B 1932 u 1934 .
B Oacceitne BepxHero Teuenusi p. Asnman; B.B. Kysaera — 1951 r. B
Gacceiine p. Bocrounas Xanaeira; JI.H. TronuHol — B BEpXHEM U CpeHEM
teueHuu p. AsnnmadH B 1950-1952, 1954 rr.; K.A. Bonorosckoro — 1986-
1992, 1995 rr. B paitone xpebta Toxuuckmii CranoBuk (MBanosa, 2001,
2010).

CrnenmanbHble e  OpUOJIOTMYECKHE  HUCCIECIOBaHUS  CTald
MpoBoANTECA HauumHasg ¢ 1991 r. @nopa MXOB AJJIAHCKOTO Harops,
BKIIIOYasli CeBEpHBI MakpockioH CTaHOBOTO Xxpe0Ta, HACUMTHIBAET Ha
cerogas okono 240 BumoB u pasHoBuaHocTedt MxoB (MBanoBa, 2001),
xpebta Tokunckmii Cranosuk — 203 (MBanosa, 2010), FOgomo-Maiickoro
Haropbst — 222 (HUrnaroB, MBanoBa u np., 2001), orporoB Ksuuraxckoro
xpebta (HampotuB c. Krommer) — 103 Bunma (KpuBomankua, 2002). Ilo
npeaBapUTENbHBIM — JaHHBIM, (opa wMxoB xpebra Cerre-llaban
HacuuTbiBaeT 114 BunoB m pazHoBuaHocteil, xpedbra CyHTap-Xasrta — 230
(MBanoBa u ap., 2005), BxiIroyast BuAbl, coOpanHele Ha rope Myc-Xas —
180 (Mrnaroa, UBanoBa um np., 2011). Takum oOpazom, B HacTosIee
Bpems ans lOro-Boctounoit fkytum npuBoautcs okono 410 BHIOB M
PasHOBUAHOCTEH MXOB, YTO cocTaBisieT okono 80% oT Bcei (iaopbl MXOB
Sxyrun.
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CEPHALOZIELLA DIVARICATA AS A DOMINANT MEMBER OF THE
GROUND LAYER VEGETATION ON SAND DUNES
IN CURONIAN SPIT (LITHUANIA)
Kalinauskaité N., Laaka-Lindberg S.
Finnish Natural History Museum, Botany Unit, University of Helsinki,
Finland, e-mail: nijole.kalinauskaite@helsinki.fi

The Curonian Spit is an exceptional natural formation of an almost
hundred km long and 400-4000 m broad sand barrier between the Baltic
Sea and Lithuanian coastline. The southern part of the peninsula belongs to
Russia (Kurskaja Kosa National Park in Kaliningrad Province). The
vascular plants of the dune habitats of the Curonian Spit have been studied
before, but the role of bryophytes in the ground layer vegetation have
mostly been ignored.

The number of hepatic species found on the Lithuanian part of the
Spit is 37. The hepatic Cephaloziella divaricata is very abundant in the
dune ground layer vegetation. Even being tiny in size, about Imm wide and
0,5 — 5 cm long, this species forms extensive stands and contributes,
together with lichens, centrally to the dynamics of ground layer species
succession on the dunes. It shows strong competitive ability compared to
the common mosses present in this habitat type, and obviously also has
high tolerance of extreme environmental conditions.

In this study we will describe the general patterns of species
occurrence on the studied habitats and the role of C. divaricata in the
succession process. This study is the basis for the future analyses on
interspecific interactions between C. divaricata and its neighbouring
species on the sandy dune vegetation in Curonian Spit.

NEW BRYOPHYTES FOR THE KANDALAKSHA STATE NATURE
RESERVE
Kozhin M.N.
Kandalaksha State Nature Reserve, Kandalaksha, Russia; Biological
Faculty, Lomonosov Moscow State University, Moscow, Russia, e-mail:
mnk_umba@mail.ru

In 2008-2011, we visited some islands of the Porya Guba Bay in the
Kandalaksha Reserve for bryological investigations. As the result, 52
islands were studied and 624 moss samples were collected. The list was
composed from the field herbarium collection and the literature data. A
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complete annotated list will be published in “The Chronicle of Nature of
the Kandalaksha Reserve for 2011 (Annual report)”. We have found 170
moss species from the Porya Guba Bay islands, of which 77 species were
found after the work of O.A. Belkina and A.Yu. Likhachev, and 43 species
were newly recorded for the Porya Guba Bay. Six species are new records
for the White-Sea part of Kandalaksha Reserve (Brachythecium
erythrorhizon Bruch et al., B. udum 1. Hagen, Bryum weigelii Spreng.,
Dicranum leioneuron Kindb., Plagiothecium latebricola Bruch et al., P.
piliferum (Sw.) Bruch et al.). Seven moss species are new for the
Murmansk  Province (Campyliadelphus elodes (Lindb.) Kanda,
Cynodontium polycarpon (Hedw.) Schimp., Dicranum cf. flagellare
Hedw., D. laevidens R.S. Williams, Schistidium crassipilum H.H. Blom, S.
cf. flexipile (Lindb. ex Broth.) G.Roth, S. scandicum H.H.Blom).
LS

IlepBbie cBemeHUsT O MOX000pa3HBIX KaHmamakmickoro 3aimBa
cogepxxatca B cBonke «Laubmoose Fennoscandias» ¢uuckoro Opuonora
B.®. Bbporepyca (Brotherus, 1923). CBeneHus 1mo OTHENBHBEIM ydYacTKaM
Kanmanmakmickoro 3amoBemHuka coaepxarcss B paborax M.I1. bpecmuHoit
(1966), H.E. Bornanogroii (1969, 1981), B nukie crateit u 0000IIatOIICH
ceonke O.A. benkunoit u A.IO. Jluxauesa (1997a,6, 1999) u A.IO.
JIuxadena (1996).

B npouecce namux pa6ot B 2008-2011 rr. MBI OceTHM 52 ocTpoBa
B [lopweii rybe Kanpanmakmickoro 3ammBa. Bcero Obuio coOpano 624
obOpasma. Ha ocrtpoBax Ilopbeli ryObl OOHapyKeHO, C Yy4YETOM
JIUTEPaTypHBIX AaHHBIX, 170 BUIOB MXOB, mpuyem 43 Buja SBISIOTCS
HOBBIMU 1151 [lopheii ryOpl. AHHOTHPOBAHHBIN CIUCOK OYAET OmyOIUKOBaH
B Jletonucu nmpupoasl Kannanakmickoro 3anoBeanuka 3a 2011 r. HoBeiMu
JUIsl OEIIOMOPCKOM YacTH 3aIOBETHUKA SBISIFOTCS:

Brachythecium erythrorrhizon Bruch et al. — o. Topemsri,
BOCTOYHO-CEBEPO-BOCTOYHAS YacTh OCTpOBa, B 150 M OT Mops BmaxkHas
70x0MHa ¢  OOBOJHCHHBIMH  MOY&XKHHAMH B  CBHIPOM  CIbHHKE
MaropoTHUKOBOM (Phegopteris connectilis) MHUEBBIMU U OpaXUTCIIUBBIMU
Mxamu (ripumeck B Brachythecium mildeanum M-M-0788, 28.10.2011,
KAND).

B. udum I. Hagen — o. Benosepckas jyma, 00BOJHEHHAS CKallbHAs
BarHa (M-M-0632, 15.07.2008, MW, KAND); — o. ['onas nyna roknHasi, Ha
ckane (M-M-0631, 14.07.2008, MW, KAND); — o. CemioBaThiii OakbIIII
OoJBITION, HA OTKpEITOM ckaire (M-M-0630, 11.07.2008, MW, KAND).

Bryum weigelii Spreng. — o. T'openbiii, BOCTOYHO-CEBEPO-BOCTOYHAS
gacte ocTpoBa, B 100 M or Oepera Mopsi, CHIpOH €JBHUK C(arHOBBIH
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(mpumecwy B Brachythecium mildeanum M-M-0787, 28.10.2011, MW);
I0r0-3amajiHas 4acTh OCTPOBa, HEOOJIBIIOE OCOKOBOE KOUKapHOe OOJIOTIIE C
MHHMEBBIMH MXaMH U PHUTHAMAICIBPYCOM CPEAH €JI0OBOT0 OpPYCHUYHOTO
3ereHoMoInHoro Jieca (npumeck B Calliergonella lindbergii M-M-0853,
28.10.2011, MW, KAND).

Dicranum leioneuron Kindb. — o.Bocrounsiii CeBepHblid,
BEPIIHHHAS MTOBEPXHOCTh BBIMYKJIIAsl, KOJOCHIKOBO-OBCSIHHUIEBBIH JTyT (M-
M-0415, 23.08.2008, KAND).

P. piliferum (Sw.) Bruch et al. — o. T'opebiii, roro-3amaaHas 9acth
OCTpOBA, OOPBIBUCTBIC CKaJIbI K MOPIO, 40 M H.y.M., CIIO)KEHHbIC KPYITHBIMU
CKaJILHBIMH TIIBIOAMH JIO 5 M B JHAaMETpe, B CPEIHEM KE OKOJIO 2 M.
CKJIOHBI TIOKPBITHI €JI0BO-COCHOBBIM JIECOM C OTIENIBbHBIMH Oepe3aMu U
CHJIBHO (pparMEeHTHPOBAHHBIM MOXOBO-JIMIIAHUKOBEIM MOKPOBOM (M-M-
0863,27.10.2011, MW, KAND).

Taxke ObUTO OOHApYXeHO 7 HOBBIX BHIOB IS MypMaHCKOH
obonactu: Campyliadelphus elodes (Lindb.) Kanda, Cynodontium
polycarpon (Hedw.) Schimp., Dicranum cf. flagellare Hedw., Dicranum
laevidens R.S.Williams, Schistidium crassipilum H.H.Blom, S. cf. flexipile
(Lindb. ex Broth.) G.Roth, S. scandicum H.H.Blom. LlutaTsl 3THKETOK
CIIaHBI sl MyOMKanuu B Arctoa.

RARE SPECIES OF THE LIVERWORT FLORA ON THE KURIL
ISLANDS
Koroteeva T.I.
Institute of Marine Geology and Geophysics, Far East Branch of Russian
Academy of Sciences, Yuzhno-Sakhalinsk, Russia e-mail:
tatjana_05@mal.ru

Though the Kuril Islands are not a large territory, they are very
interesting from the point of view of bryofloristic investigations. 235
species of liverworts have been revealed in the Kurils (Koroteeva, 2011). It
is the most diverse regional flora in Russia, where 22 liverworts have been
found only in the Kurils.

About 50 % of the liverworts flora should be referred to rare species
occurring on 1-5 localities. Some of these rare species have been poorly
investigated and are likely to be found at a later date. The other species can
be divided into 5 groups:

1. Naturally rare species with dispersed distribution both in Russia
and in the world (Haplomitrium hookeri, Hattorianthus erimonus,
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Iwatsukia jishibae, Marsupella adusta, Lejeunea otiana, Pedinophyllum
interruptum at al.);

2. Species at the border of distribution — a) at the southern border
(Cephaloziella uncinata, Scapania obcordata, S. tundrae, Prasanthus
suecicus, Odontoschisma macounii at al.); b) at the northern border
(Marchantia paleacea, Hattorianthus erimonus, Cheilolejeunea obtusifolia,
Alobiellopsis parvifolia at al.);

3. Species confined to specific substrate — alkalitrophic and
calciphilous species (Sauteria alpina, Leiocolea collaris, L. heterocolpos at
al.);

4. Species with an unclear taxonomic position (Solenostoma
flagellatum var. kurilensis, Aneura maxima, Geocalyx lancistipulus, Nardia
hiroshii at al.);

5. Species with more localities in the Kurils, but rare in the world,
and with a restricted distribution (Fossombronia alaskana, Neohattoria
herzogii at al.).

It is proposed that 25 species of liverworts from the Kurils should be
included in the Red Book of the Sakhalin Region.

*kk

Kypunbckue octpoBa — HeOOJNbIIas, HO OYECHb HHTEPECHAs B
OpHOGIIOPUCTHIECKOM OTHOILICHHU TeppuTopus. [lo mocnemHuM JTaHHBIM
3MIech W3BECTHO 235 BHIOB TIEUEHOYHHKOB. OJTO camas OoraTas
peruoHansHas ¢iopa Poccnn. 22 medeHOWYHHMKa BCTpedaroTcs B Poccum
ToNbKO Ha KypHIIbCKHX OCTpOBax.

dopManbHO, K PEIKUM BHJAM, T.€. UMEOMUM Ha KypHIbCKUX
OCTpoBax He 0oJiee 5 MECTOHAXOXKACHHUH, MOXKET OBITh OTHECEHO mouTH 50
% ¢aopel, W3 O3TOr0 4YWcCiIa I[IOJIOBUHA W3BECTHBHI Bcero w3 1-2
MECTOHAXOXJICHUH. PeaKocTh YacTH BHUIOB MOXKET OBITh OOBSCHEHA
HEJOCTaTOYHOI HCCIeIOBAaHHOCTHIO OCTPOBOB. OCTanbHbBIE BHABI YCIOBHO
MOYKHO Pa3JIeIuTh Ha S5 TPYIIL:

1. EcTtecTBeHHO penK¥e BUIBI, IMEIOIINE PACCESIHHBINA apeai Ha BCeH
tepputopun Poccuu wim B mupe (Haplomitrium hookeri (Sm.) Nees,
Hattorianthus erimonus (Steph.) R.M. Schust. et Inoue, Iwatsukia jishibae
(Steph.) N. Kitag., Marsupella adusta (Nees) Spruce, Lejeunea otiana S.
Hatt., Pedinophyllum interruptum (Nees) Lindb. u np.);
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2. Bwuapl, HaxomsAmuecss Ha TPaHHUIIE CBOETO apeajia — a) Ha I0KHOM
Tpeniesie  pacrpocTpaHeHUs, IpHYeM, Kak, TMPaBWIO, JTO CHIBHO
W30JIMPOBaHHBIE OT OCHOBHOTO apeajla MECTOHAXOXXIEHHS BHIIOB
(Cephaloziella uncinata, Scapania obcordata (Berggr.) S.W. Arnell, S.
tundrae (Arnell) H. Buch, Prasanthus suecicus (Gottsche) Lindb.,
Odontoschisma macounii (Austin) Underw. u 1p.); 6) BUABI, HAXOISAITACCS
Ha CEBEpHOM TMpenene pacnpocrpaHeHus (Marchantia paleacea Bertol.,
Hattorianthus erimonus (Steph.) R. M. Schust. et Inoue, Cheilolejeunca
obtusifolia (S. Hatt.) S. Hatt., Alobiellopsis parvifolia (Steph.) R. M.
Schust. u 1p.);

3. Buppl, cBs3aHHBIE B CBOEM PACIpPOCTPAHEHHH C OIpPE/CIICHHBIMH
cyOctparamu, peakumu Ha Kypuibckux ocrtpoBax. Kak mpaBuio, 310
kajbueduibHele 1 OasuduinbHble Buabl (Sauteria alpina (Nees) Nees,
Leiocolea collaris (Nees) Schljakov, L. heterocolpos (Thed.) H. Buch u
Ap.);

4. HenaBHO omMCcaHHBIC BUJBI U BHJIBI C HESCHBIM TAKCOHOMUYECKHM
CTaTyCOM, pAacCHpOCTpaHEHHE KOTOPBIX TIOKa HEJAOCTAaTOYHO XOPOIIO
BeIsiBIICHO (Solenostoma flagellatum (S. Hatt.) Vana et D.G. Long var.
kurilensis Bakalin, Aneura maxima (Schiffn.) Steph., Geocalyx
lancistipulus (Steph.) S. Hatt., Nardia hiroshii Amakawa u 1p.);

5. Buapl, uMmeromnue Oosblliee YUCIO Haxolok Ha Kypwmiax, HO
3aCIy)KUBAIONIHEe O0COOOTO BHUMAHHWSA, BCIEICTBUE PEIKOCTH B Mpeesiax
CBOETO apeaja B I[EJIOM, KOTOpHI, Kak TMpPaBWIO, OTPaHUYCH
(Fossombronia alaskana Steere et Inoue, Neohattoria herzogii (S. Hatt.)
Kamim. u mp.).

Bompoc 00 oxpaHe penkux BUIOB NEYCHOYHHWKOB Ha Kypuibckux
OCTpOBax Ha JaHHBII MOMEHT HE SBIsieTcsl 0COOeHHO ocTphiM. Poinb
AHTPOTIOTEHHOTO BIIMSHUS Ha pa3HooOpa3me IMedeHOYHnKoB Kypmin,
BEpOATHO, OUYEHb HE3HAYUTeNbHa, T.K. Kypuibsl Mano HaceneHsl. ['opona u
ITOCETIKU €CTh TOJILKO Ha ocTpoBax llapamymup, ymmry (o onHOMYy), 1Ba
Ha IllukoraHe, ecTh OHU B LeHTpasibHOM "yacTu Utypyna u Ha Kynammupe.
Tem HE MeHee, BOIIPOCHI H3YUYSHHS PEIKUX BUIOB, X BBIABICHHE H OXpaHa
OCTarOTCS aKTyalbHBIMU. CIeIyeT OTMETHTh, YTO B TOCIEIHEM H3JIAaHUU
Kpacuoit Kuurm Caxammackoit obmactu (2005) wuHbOpManus o
MEYCHOYHNKAX OTCYTCTBYyeT. [lo MarepuanaM HaCTOSIIEro HCCICIOBAHHS
IpeaIaracTcsl BKIIIOYATh B HOBOE m3nanue KpacHoi xkaurm CaxalmHCKOMN
obyiacTv 25 BHJIOB IEUCHOYHUKOB, C PA3INYHBIMU KATETOPHUIMHU PEIKOCTH.
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MOSS COMPONENT OF PLANT COMMUNITIES IN THE
«VALLEY OF GEYSERS» (KRONOTSKY STATE BIOSPHERE
RESERVE,

EAST KAMCHATKA)

Kuzmina E.Yu.

Komarov Botanical Institute, Russian Academy of Sciences, St. Petersburg,
Russia,
e-mail: ekuzmina@yandex.ru

Volcanism in the Valley of Geysers exerts its effect on all the moss
cover. Even background communities, remote from thermal areas, are
characterized by a scanty species composition and a low projective cover
degree in the moss layer. Among the background communities, herbaceous
and birch ones are the richest in mosses, whereas alder communities are the
poorest. In all the thermal habitats studied, the structure of vegetation cover
is micro-zonal or mosaic, which is related to the substrate temperature. The
moss cover of thermal communities, in conditions optimal for moss
thriving, is abundant but poor in species. The aggregations, fringing the
sites of thermal manifestations, are the poorest and least abundant.

*k%

Hommua I'etizepoB (54°25'50" c¢. m. 160°08'22" B. m.) — y4acTOK
Oacceitna p. I'eiizepHoit ot reiizepa llepenen mo Bomomama bombImoid.
MecCTHOCTh HaxOgUTCS B BOCTOYHOM TrOpHO-BYJIIKAHUYECKOM paiioHe
Kamuarckoit obmactu Ha Tepputopun KpoHonkoro 3amoBegHuka. B
OKPECTHOCTSIX  PaclpoCTpaHeHBbl TepMallbHbIE YYaCTKH aHOMAIIbHO
MPOTPETHIX MOpo 1 U TouB. OOMmIas MPOTHKEHHOCTh J{OIMHBI - 0KOJIO 6 KM,
MaKcuManbHas mupuHa - 3 kM. JIHo HaxoguTcs Ha Beicote 400-500 M Hafg
y. M. Panee nadopmanms o 9 Bugax MxoB JIoJUHBI refi3epoB, IPUBOINAIACH
tonbko B padote X.X. Tpacca (Tpacc, 1963).

HccnenoBanrs MOXOBOIO KOMITOHEHTA CIEIUATUCTAMHA HAYAIHCh C
2009 r. (aBTOpOoM U npyrumu Kosutekropamu B 2009-2011 1.) [Jns
HacTosme paboTel TepOapwii MXOB cOOHMpany B pPa3IUYHBIX THUIAX
MectooOutanuid Jonmuubel [eiizepoB. BBIABICHBI ClleAyIOIIUE TPYIIIBI
pactutenbHBIX coobmectB (Onm — o0miee MPOEKTUBHOE MOKPHITHE, T —
MIPOEKTUBHOE TOKPHITHE BHIA; HA3BaHWS MXOB JIaHBI B COOTBETCTBHE C
nocienauM dek mctoM (Ignatov et al., 2006):

@DoHOBBIE — BEPXHSSA, CPEIHSAS W HUXKHSISI YaCTH MaKPOCKIOHA
nonuHel p. [eilsepHas, Bomopaszznen wMexnay p. [eiizepHas u pyu.
Bopomannsiii, mo 6epery 03. YtuHoro. TpaBsHbie KpynmHOTpaBHbIe: Ol oT
+ o 20%. domuuanter: Plagiomnium cuspidatum (ua mouse, i oT + 10
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10%; Sciuro-hypnum curtum (sa nouse u Berou, 1 ot 2% 10 12%);
Brachythecium salebrosum (#a mouse ot 32% mo 7%); Sciuro-hypnum
reflexum (Ha mouBe W B HIKHEHl YacTH CTBOJOB OT/CIBHBIX KyCTOB
OJIXOBHUKA), 1T OT + 110 5%. Kamennobepesnsku tpapsable. Onm ot 10%
1o 45%. Homuuante: Dicranum majus (ua mouse u Berom, mm 6% -
30%); Sanionia uncinata (ma mouse, mn ot 3% mo 5%); Climacium
dendroides (1a mouse, nt ot < 1% 10 6%). KycrapaukoBoe TpasiHoe. Orm
— 80%. Homuuupyer Rhytidiadelphus subpinnatus(aa mouse, mm— 80%).
OnbxoBHUKH TanopoTHuKoBeie. Onm — 0, mpucytcTByeT SCiuro-hypnum
reflexum (ua crBonax)- +.

TepManbHble — BEpXHASA, CPEOHSS YaCTH MAaKpPOCKJIOHA JOJIMHBI P.
[elizepHas, TepManbHas MJIOMIAJKA C MAICHBKHMMH I'PSA3EBBIMU KOTJIAMH Ha
10-3 Oepery 03. Ytunoro. Bce Mxu npowuspacraioT Ha noyse. BeliHHKOBO-
moxoBble Omm — 90%. Homumuupyrot: %: Sphagnum russowii — 88%;
Pleurozium schreberi — or + g0 2%. MoxoBsie (cdarHoBbie,
PaKOMUTPHUEBBIE, KaMITWIIOMYCOBbIE, AWKpaHemwiuBeie). Onm ot 45% 1o
80%. Homumumpytor: Sphagnum russowii — 73%; Racomitrium
lanuginosum - 30%); Campylopus subulatus ot 5% mo 7%;
Aulacomnium palustre — 5%; Dicranella sp (cunbpHO TOBpEkAEHa, IO
Kparo Tps3eBbIX KOTIOB) — +. [lonmbiHHO-mamyatkoBeie. Onm — 60%.
Homuuupyrot: Rhytidiadelphus subpinnatus — 25%; Niphotrichum
panschii — 25%; Thuidium philibertii — 10%. OcokoBo-BeiiHHKOBO-
MoxoBeie. Omm — +: Polytrichum jensenii — +; Polytrichum commune — +.
TepmanbHOe 03epko ¢ t Bojabl okosto 25°. Onm — + Hygrohypnum luridum
(B BOZE) — +.

ON THE TAXONOMY OF PHILONOTIS (BARTRAMIACEAE,
BRYOPHYTA)
Kuznetzova O.1.', Ignatova E.A.
'Tsitsin Main Botanical Garden, Russian Academy of Sciences, Moscow,
Russia, e-mail: oikuznets@gmail.com; *Biological Faculty, Lomonosov
Moscow State University, Moscow, Russia, e-mail: arctoa@list.ru

The taxonomy of Philonotis is as yet little understood. In the present
study, we have analyzed two molecular markers, nrITS1-5.8S-ITS-2 for 67
specimens, and cp #nL-F for 68 specimens of 11 species in order to either
disprove or confirm their status. Material from 67 specimens from Northern
Eurasia have been studied (mostly from Russia, and also from Central
Europe, Mongolia) and North America. Nuclear and chloroplast markers
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provide generally similar results; however, more variable ITS1-5.8S-ITS-2
confirms a specific status of P. tomentella, while trnL-F does not differ
from the widespread and morphologically variable P. fontana. The latter
species appears paraphyletic according to both markers and several other
species; P. capillaris, P. americana, P. seriata, and P. yezoana are nested
in their clades. Both of the markers do not confirm the species status of P.
caespitosa, but probably this species has been insufficiently sampled.
Species with only upper papillae in lamina cells, i. e., P. carinata, P.
falcata and P. marchica, as well as P. calcarea, differ considerably from
the rest of species with lower or central papillae in leaf cells. These data are
helpful for rectifying the morphological differences of P. fontana and P.
tomentella, as well as for clarifying the distribution of such species as P.
capillaris, P. americana, P. marchica and P. falcata. The latter species
turned out to be genetically uniform and needs further study.
*hNk

Takconomust BumoB pona Philonotis octaeTcss HeIOCTaTOYHO
paspabotannoif. C 1enpi0 pelieHds psgaa mpoOieM, B MEpBYIO Ouepensb
KacaroluXcsl CTaTyca TAKCOHOB, OBUTH M3YYECHBI MOJICKYJISIPHBIE MApKEPH Y
11 BunoB u3 Cesepnoit EBpasuu (0. 4. ¢ Teppuropun Poccun, a Takxe u3
Hentpanpaoit EBpomsl, Monromun) u CeBepHoit Amepuku: mist 67
obpasnoB noxydensl ocienoarenbHocTd JIHK simeproro ITS1-5.8S-ITS-
2 u i 68 06pasnoB xioportactHoro trul-F. SimepHple u XJI0poIIiacTHRIC
YYaCTKH JIAIOT B IIEJIOM CXOJTHYIO KapTHUHY, OJJHAKO 00JIaaaronuii GonbIie
U3MEHYUBOCTHIO ITS1-5.8S-ITS-2 MOATBEPKIACT BUJIOBYIO
CaMOCTOSITENBHOCTE P. tomentella, B To Bpems kak 1o trnl-F 3TOT B He
OTJIMYAETCS OT IIMPOKO PACHPOCTPAHSHHOTO U momumopdHoro P. fontana.
O06a Mapkepa MoOKa3bIBAIOT MapadUICTHIHOCTD MOCIEIHEr0 BHIA: B KIIAJE,
00pa30BaHHOM MPEUMYILECTBEHHO €ro MOoCiIe0BaTeIbHOCTAMH, HAXOIATCS
cyOkmagpl, oOpazoBaHHble Opyrumu Bugamu (P. capillaris, P. americana,
P. seriata, P. yezoana). BunoBas caMOCTOATENBHOCTH P. caespitosa
W3yYEHHBIMHA MapKepaMH He MOJTBEPIKIACTCS, OMHAKO BHIOOPKA IO ATOMY
BUJY, OUEBUJHO, SIBJSETCS HEAOCTAaTOYHON. BUIbI ¢ manusuioi TOJIBKO B
BEPXHUX yIiax KieTok (P. carinata, P. falcata v P. marchica), a Takxe P.
calcarea mMelOoT OoJee CYIIECTBEHHBIC OTJIMYMS B OOOMX MapKepax oOT
OCTANTbHBIX BHJIOB, UMCIONIMX B KIETKAX JINCTA MANMUIGI B HIXKHEM YTy
WIA Haja T1pocBeToM. [lodydeHHbIC JaHHBIC TIO3BOJISIIOT yTOYHHTH
Mopdorornueckue otiauamst P. fontana wm P. tomentella, a Taxxe
pacrpocTpaHeHHe TakKuxX BUIOB, Kak P. capillaris, P. americana, P.
marchica u P. falcata. Tlokazana reHeTHYecKas HEOJIHOPOJHOCTD
00pasioB, OTHOCSIIUXCS MO MOP(OIOTHUECKUM MPU3HAKAM K MOCICTHEMY
BUJTY.
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SOME FEATURES OF MOSSES DISTRIBUTION IN REPUBLIC
OF KARELIA
Maksimov A.L
Institute of Biology, Karelian Research Centre, RAS, Petrozavodsk, Russia,
e-mail: maksimov_tolya@mail.ru

The analysis of mosses distribution in territory of Karelia has
revealed some local disjunctions: 1) Karelia ladogensis — Karelia onegensis
provinces, 2) Paanajarvi — Karelia ladogensis — Karelia onegensis
provinces, 3) Paanajarvi — White Sea provinces, etc. (Abramov, Volkova,
1982; 1985; Maksimov, 2008). White Sea coast and islands long time
remained poorly studied as regard to mosses though this region of Karelia
is very original. Being among open water area of the sea, islands are
strongly influenced some cold water and a sea Arctic climate.

During researches it is revealed 11 specific bryophytes for White Sea
coast and islands (Karelia): Brachythecium udum, Bryum uliginosum,
Dicranum groenlandicum, D. leioneuron, Hymenoloma compactum,
Orthotrichum pylaisii, Polytrichastrum alpinum var. fragile, Sanionia
orthothecioides, Schistidium maritimum subsp. maritimum, S. maritimum
subsp. piliferum, Warnstorfia fluitans var. berggrenii (C.E.O. Jensen)
Ochyra, Amblystegium serpens var. litorale C.E.O. Jensen. The disjunction
of Paanajarvi — the White Sea is characteristic for distribution of 7 mosses
(Aulacomnium turgidum, Brachythecium turgidum, Bryum lapponicum,
Bryum salinum, Conostomum tetragonum, Polytrichum hyperboreum,
Plagiomnium curvatulum). The disjunction the White Sea — Karelia
ladogensis is traced on distribution of two species: Schistidium flexipile, S.
crenatum. The disjunction of Paanajarvi — Karelia ladogensis — Karelia
onegensis — the White Sea is presented Schistidium frigidum.

Study of mosses areas with disjunctive distribution will allow us to
explain mechanisms of mosses flora formation in Karelia.

*k%

AHanmu3 pacrmpoCTpaHeHUsT MXOB Ha Tepputopuu Kaperaun BbISBUI
HECKOJILKO MeCTHBIX mu3bioHKINi: 1) CeBepHoe [Ipunmanoxkee — 3a0HEKbE,
2) Ilaanaspu — CesepHoe Ilpmnamoxnse — 3aoHexbe, 3) [laanaspeu —
benoe mope u np. (AGpamos, Bonkosa, 1982; 1985; Makcumos, 2008).
benomopckoe mobepexxbe u ocTpoBa bemoro Mops Joinroe BpeMs
OCTaBAIIUChH CJ1a00 U3YUYEHHBIMU B OPHOJIOTHYECKOM OTHOLIEHUH, XOTSI STOT
pernon Kapenmuun oueHs cBoeoOpaszeH. Haxomsice cpemu OTKpBITOH
aKBAaTOPUHU MOPSI, OCTPOBA HCIBITHIBAIOT CHIBHOE BIUSHHUE XOJIOTHON BOJIBI
U MOPCKOTO apKTHYecKoro kiumara. M3-3a cypoBOCTH TpPUPOIHO-
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KIMMaTHYECKUX YCJIOBMHM sl OONBLIMHCTBA OCTPOBOB, OCOOECHHO
HEOONBIINX MO IUIOMAMUM M  CKAIUCTBIX, XapakTepHO IIHPOKOE
pacrnpocTpaHeHHe IOMOpCKHX BopoHWYHHMKOB (bpecnmna, 1987). C
BOPOHUYHUKAMH COYETAIOTCS OTKPBITHIC TPYIIHMPOBKH CKaj, MOKPBITHIE
TOJIBKO JIMIIAHHUKaMU ¥ MxaMmH. Jpyro# crenudpuueckoid 0coOEHHOCTHIO
PacTUTETILHOCTH pETHOHA SIBIAIOTCS MPHUMOPCKHE 3acCOJICHHBIE JIyra,
MIPOCTUPAIOLINECS Y3KOH MOJIOCKOM BIOIb HOOEPEKbS MOPSI.

ITepBbie cBenmenus o Giope MXOB OCTPOBOB belroro Mopst HaXxoauM y
P.P. ITone (1915). Hdnsa apxunenara Ky3oBa on nmpuBoaut 38 BHIOB MXOB.
[ocne pnutenpHOrO MepephiBa MyOIUKYIOTCSl pe3yIbTaThl N3YUCHUSI MXOB
Kemp-nyackoro apxurienara (bormanosa, 1969; benkuna, Jluxaues, 1997,
1999), Keperbckoro wu IlyifocTpoBckoro 3aka3HukoB (MakcuMOB,
MakcumoBa, 1999), apxunenara Kysosa (MakcumoB, MakcumoBa, 2002,
2003) wu njanmmadTHEIX 3aka3HUKOB  «ChipoBarka»  (MakcuMOB,
MakcumoBa, 2003) u «I'puamao» (MakcumoB, Makcumona, 2008),
pacnonoxxeHHblx Ha Kapenbckom mobepexbe bemoro mopsi. Pesynmbratrs
M3YyYeHHUsT MXOB Ha ocTpoBax bemoro mops B Kemckux mxepax (2003 r.) u
Brob mobepexkbs oT Kemm mo mpica Kaprem (2006 T.) omyOamKoBaHBI
gactnuHo (Ignatova et al., 2006). VYureHbl Takke cOOpPBl MXOB,
BoimmonHenHele B 2001 1. B. TumodeeBoit, Ha octpoBax: JlomeiHsblid,
Onemnn, Hemerkmii Ky3oB, Pycckuit Ky3os, bonbmoit XKXyxmyi, Maisiid
Kyxmyit. CobpanHblif MaTepuan xpaHutcs B repbapuu Kapensckoro HI
PAH (PTZ). HomeHknaTypa MXOB JaeTcsi IO CIMCKYy MXoB Boctounoit
EBporrer u Ceepnoii Asum (Ignatov et al., 2006) ¢ HEKOTOpBHIMU
HU3MEHEHUSIMH.

B xozxe uccnenoBanuii BeisiBIeHO 11 crielM@UYHBIX TAKCOHOB JUIS
mobepexbss 1 ocTpoBoB bemoro mopst (Kapemus): Brachythecium udum,
Bryum uliginosum, Dicranum groenlandicum, D. leioneuron, Hymenoloma
compactum (Schwégr.) Ochyra, Orthotrichum pylaisii, Polytrichastrum
alpinum var. fragile, Sanionia orthothecioides, Schistidium maritimum
subsp. maritimum, S. maritimum subsp. piliferum, Warnstorfia fluitans var.
berggrenii (C.E.O. Jensen) Ochyra, Amblystegium serpens var. litorale
C.E.O. Jensen.

Husbtonkuust Ilaanaspeu — bemoe Mope xapakrepHa uis
pactipoctpaHeHus 7 BUAOB MXOB (Aulacomnium turgidum, Brachythecium
turgidum, Bryum lapponicum, Bryum salinum, Conostomum tetragonum,
Polytrichum hyperboreum, Plagiomnium curvatulum).

Huzbtonkuua  benmoe  mope —  CesepHoe  Ilpunagoxbe
MIPOCIIEKUBACTCS 110 PACHIPOCTPAHEHUIO IBYX BUAOB: Schistidium crenatum,
S. flexipile.
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Huzbtonkiusa Ilaanaspeu — CeBepHoe Ilpunanoxse — 3aoHekKbe —
Benoe mope npeacrasnena Schistidium frigidum.

N3yueHue apeaoB MXOB € JU3BIOHKTUBHBIM pacIpOCTPaHEHUEM
MO3BOJIUT B JaJbHEUIIEM IMOJONTH K IMOHMUMAaHUWIO MyTed (hOpMUPOBAHUS
thmoper mxoB Kapenun.

MATERIALS FOR REVISION OF THE GENUS FISSIDENS
IN THE RUSSIAN FAR EAST
Malashkina E.V.
Botanical Garden-Institute, Far East Branch of Russian Academy of
Sciences, Vladivostok, Russia, e-mail: 345901@gmail.com

Ilustrations, descriptions and key to the Russian Far East species of
Fissidens have been compiled on the basis of studied specimens. Fissidens
bryoides Hedw. was recorded for the first time for the Magadan Province
whereas F. bryoides var. ramosissimus (Ther.) Z. Iwats. et T. Suzuki) is
new for the Russian Far East.

fhk

Cem. Fissidentaceae BkiIrOuaeT ojuH poj -  Fissidens,
OTJIMYAIOLIMHCS OT IPOYUX YHUKAJIBHBIM CTPOEHUEM JucTa. JIuer cocrout
U3 cTebreo0beMIIomel YacTH- BIArajMIIHON TUIACTHHKH, OTPOCTKA H
Jnop3anpHOro Kpeiia. Ilo cTpoeHHIO TepucToMa ceMeicTBO Haubolee
omm3ko k ceM. Dicranaceae, poICTBO MOATBEPKAACTCS M T'€HETHYECKUMHU
HCCIICIOBAHUSAMH.

IIpencraButenu pona Fissidens pacnpoCTpaHEHBI, TJIABHBIM
00pa3oM, B TPOITMUYECKUX U CYOTPONMUECKUX 00JacTsAX 3eMHOro mapa. B
COCTaBe poja B pa3Hoe Bpems O0bu10 omricano 1o 1000 snuTeToB, MHOTHE U3
KOTOPBIX OTHECEHBI B pa3psi] CHHOHUMOB. B Hacrosiee BpeMsi B MHUpe
n3BecTHO okoio 450 BunoB. Hanbosee xopomo n3yuensl Heotponuku, rae
m3BectHO 93 Bupa, EBpoma - 34, Ceepnas Awmepuxa- 37. [dng
conpenenbHbIX K JlanbHemy Bocroky Tepputopwmii nzBectHo 50 BHIOB B
SAnonun, 47 B Kurae. B Poccun npuBoautcs 22 Buaa U 1 pa3HOBUIHOCTS,
Ha JlampHem Bocroke w3BectHOo 13 BupoB. UHopmamms 1o
pacmpocTpaHeHHI0 BHAOB poxa Fissidens Ha poccuiickoM J[lanpHem
Bocroke conmepxurcsi B (PIOPHCTHYECKHX CBOAKAX WM B CTaThsX,
MOCBAIIEHHBIX HaXOJIKaM HOBBIX TakCOHOB. CrelualbHbIE HCCIIECAOBaHMS
ponaa B Poccru He MpOBOJUITUCK.

Henp paboThl 3akiovanach B YTOYHEHUM TaKCOHOMHYECKOTO
COCTaBa M paclpoCTpaHEHUs MpeacTaBuTeNed poaa Fissidens B mpenenax
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poccuiickoro JlampHero Bocroka, TpaHWIl MeXmy OJW3KAMH BHIAMH,
U3YyYEeHUU BUKAPHBIX TAKCOHOB, 3aMEIIAMOIINX TUPOKO PACIPOCTPAHCHHBIC
nUpKyMOopealibHbie BHJIbI BocTouHOW A3uM, Ha JaJIbHEBOCTOYHOM
Matepualie.

B xone pesmzun repbapubix oopasnoB MHA u VLA u Ha ocHoBe
COOCTBEHHBIX COOPOB OBUIHM BBISBJICHBI: | HOBBIM BHJ JIs MaraJaHCKOi
obnactu (Fissidens bryoides Hedw.) u 1 pasHoBumHOCTh (F. bryoides var.
ramosissimus (Ther.) Z. Iwats. et T. Suzuki) mist poccutickoro JlamsHero
Bocroka. [loaroroByieHbl OpUTHHAIBHBIC ONWCAHWS M WJUTIOCTPAIMM Ha
OCHOBE M3YYCHHMs JAJIbHEBOCTOYHOTO Marepuana. COCTaBJICH KIIHOY JUIs
oTIpe/ieTIeHns TAaKCOHOB pojia Fissidens, MpoN3pacTaoOmnX Ha POCCHHCKOM
Jansaem Boctoke, Bxmrodarommii 12 BumoB 1 1 pa3HOBUIHOCTD.

ON DISTRIBUTION OF MOERCKIA FLOTOVIANA (NEES)
SCHIFFN. (MOERCKIACEAE, MARCHANTIOPHYTA)
Mamontov Yu.S.!, Konstantinova N.A.?

Polar-Alpine Botanical Garden-Institute, Kola Science Centre of Russian
Academy of Sciences, Kirovsk-6, Russia, e-mail: yur-
mamontov@yandex.ru, nadya50@list.ru

Moerckia Gottsche (Pallavichiniales, Jungermanniopsida) is an
oligotypic genus. Accordingly modern concept it includes three species: M.
blyttii (Moerch.) Brockm., M. flotoviana (Nees) Schiftn. and M. hibernica
(Hook.) Gottsche.

For a long time M. flotoviana was treated as a form (M. hibernica fo.
flotoviana) of M. hibernica. After detailed study of type specimens of M.
hibernica B. Crandall-Stotler & R. Stotler (2007) showed that M.
flotoviana is a separate species. However, distribution of M. hibernica and
M. flotoviana is unclear because early these two taxa were often not
distinguished. In order to reveal distribution of M. flotoviana we have
revised all available material from KPABG, LE and H. Ca.70 samples of
M. hibernica and M. flotoviana from Russia, USA and some European
countries were studied. All studied plants have two lateral conducting
strands as well as male and/or female involucres typical to M. flotoviana. It
let us to refer all treated specimens to M. flotoviana. As a result,
distribution of M. flotoviana can be defined as follows.

Mountain range Kuznetskiy Alatau is the only reliable location of
M. flotoviana in Asiatic part of Russia (KPABG). In European part of
Russia M. flotoviana occur with certainty in Murmansk Province and
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Republic of Karelia. Probably all literature records of M. hibernica from
Republic of Komi should be referred to M. flotoviana (specimens were not
seen).

We referred to M. flotoviana all studied samples of M. hibernica
from Sweden, Denmark, Finland, Germany and Romania. Besides M.
flotoviana was recorded from Great Britain (Crandall-Stotler, Stotler,
2007).

In eastern North America M. hibernica fo. flotoviana was recorded
by R.M. Schuster (1992) from many localities in USA and Canada. In
western North America M. flotoviana was recorded from arctic Alaska
(Steere, Inoue, 1978), besides it was found by us in collections of N.A.
Konstantinova and A.D. Potemkin from the state of Washington and South
Alaska (KPABG, LE).

So based on this study, M. flotoviana can be characterized as an
arcto-boreal-montane species restricted mainly to Europe and North
America, with single locality in Asia.

The work was partly supported by Russian Foundation of Basic
Researsh, 10-04-00050, 12-04-01476.

ON THE LEAF MORPHOGENESIS OF PALAEOZOIC MOSSES
OF PROTOSPHAGNALES
Maslova E.V.', Ignatov M.S.%, Mosseichik Yu.V.}

'Belgorod State University, Belgorod, Russia, e-mail: e _maslova@list.ru;
Tsitsin Main Botanical Garden, Russian Academy of Sciences, Moscow,
Russia, e-mail: misha_ignatov@list.ru; ° Geological Institute, Russian
Academy of Sciences, Moscow, Russia, e-mail: mosseichik@ginras.ru

New fossil moss collections with an excellently preserved anatomy,
forming the Permian deposits of the Pechora Coal Basin, allow study leaves
at different stages of development, thus revealing morphogenetic patterns
of their lamina differentiation. In some respects, these patterns are different
from those of modern mosses. For example, cells in the apical zone are
arranged in rows, probably indicating cell divisions in one direction, i.e.
without a transversal/ longitudinal alternation common for modern groups.
A principally identical areolation is confirmed for /ntia n Protosphagnum,
which suggests their close relationship but not confirms position in
different orders, as was originally suggested by Neuburg (1960).

LS
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OOmupHbIE HOBBIE KOJUIEKIIMM MXOB W3 TEPMCKHX OTJIOXECHHUN
[legepckoro yroiapHOTO OacceiHa MO3BOJWIM M3YYUTh MHOTOYHCIICHHEIE
JUCThS MXOB aHATOMHYECKON COXPAHHOCTH, BKJIIOYAs JIMCThS Ha PAHHHUX
cTanusax pa3BuTus. CpaBHEHHE WX CO B3POCIBIMH JHCTBIMHU TO3BOJSET
PEKOHCTPYHPOBATh XOJ KIIETOYHBIX JIENEHWH, KOTOPBIA, B OTIMYHE OT
OOJNIBIIMHCTBA ~ COBPEMEHHBIX  MXOB, HMEET psl  CHEHU(PUUECKUX
ocobeHHOCTEH. B wacTHOCTH, B BepXyLIKEe JUCTAa KJIETKH MHOTOKPaTHO
JensTcs B OIOHOM HampaBieHuH (0e3 uepemoBaHMs NPOJOIbHOE /
nonepeyHoe Aenenue). IlonTeepkaaercs Takke IPUHLUIIHAIBHOE
CXOJCTBO B CTPOCHUM KJETOUHOW cetu Intia w Protosphagnum,
yKasplBalolllee Ha  NPUHAUIEKHOCTH  3TUX  POJOB K  OJHOM
ONMM3KOPOJCTBEHHOH TpyIle, a He Pa3HBIM MOpsAKaM, Kak cuurana M.O.
HeiiGypr (1960).

TREE AND STAND LEVEL FACTORS DETERMINING THE
DISTRIBUTION OF EPIPHYTIC BRYOPHYTES IN DECIDUOUS
WOODLAND KEY HABITATS
Mezaka A., Brumelis G.

Department of Botany and Ecology, University of Latvia, Latvia, e-mail:
amezaka@lu.lv

Epiphytic bryophytes are an important component of global
biodiversity. Floristical and ecological studies on epiphytes are needed to
determine abiotic factors associated with high species diversity. The aim of
the present study was to evaluate the epiphytic bryophyte composition and
richness in relation to tree level and forest stand factors in boreo-nemoral
forests. The study was conducted in Latvian 34 Woodland Key Habitat
(WKH) boreo-nemoral forest stands. Generalized linear mixed models and
canonical correspondance analysis showed, that tree species and tree bark
pH were the most important variables explaining epiphytic bryophyte
composition and richness (total, Red-listed, WKH indicator species). Forest
stand level factors, such as stand age and habitat type had only minor
influence on epiphytic species composition and richness. Differences in
factor influence were observed among studied epiphytic bryophyte groups.
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THE IMPACT OF MOSS (HYOPHILA CRENULATA) AND CORN
(ZEA MAYS) MEAL FED TO SNAIL (LIMICOLARIA AURORA)
IN SOUTH-WESTERN NIGERIA
Oyesiku 0.0.', Bello G.B.”

'Ondo State University of Science and Technology, Okitipupa, Ondo State,
Nigeria e-mail: busik1000@yahoo.com; *Olabisi Onabanjo University,
Ago-Iwoye, Ogun State, Nigeria

Although snails are bred and consumed because of their rich protein
content, the feeding of snails continues to be almost exclusively based on
vascular plants. There has been no interest shown in the possibility of using
bryophytes for breeding snails. This study was undertaken to explore the
potential of a moss as component of snail feed. The garden snail (L. aurora
Jay.) was selected to examine the relationship between its feeding
preferences for bryophyte (H. crenulata C. Msll. ex Dus.) and angiosperm
(Zea mays L.). The trial experiment was conducted in a ventilated box (1 U
w U h: 174 10 U 5 cm®) compartments under a deep shade tree habitat (28°
C+0.5° Cand 75% =+ 2% recorded daily at 14 hour GMT. Moss (Hyophila
crenulata) and corn “pap” powders were mixed in the following ratio,
Moss:Corn, 100:0; 75:25; 50:50; 25:75; 0:100. Five percent of the total
body weight of four snails per box was given daily as food ration for 18
days. On the average, all the tested food ratios were preferred by L. aurora
except Moss:Corn, 75:25 ratio. The growth of L. aurora was most favored
by a 50:50% ratio. This ratio was highly significant (P < 0.05) compared to
20:75 %. Other ratios showed no significant differences (P > 0.05) but
favored maintenance of L. aurora. It is concluded that the moss and corn
used in this feeding trial could be used successfully for snail production.

ON THE MORPHOLOGICAL PLASTICITY OF SPHAGNUM
MOSSES
Popov S.Yu.
Moscow State Forest University, Moscow, Russia, e-mail:
s_yu_popov@rambler.ru

Any researcher undertaking cultivation of plants, faces need strictly
to fix and regulate such parameters, as acidity, richeness, moisture content
of a substratum, temperature, intensity of lighting, length of light day, etc.
In other words, the phytothrone is necessary for it.

However, without locating possibility of acquisition of so expensive
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device, it is possible to make cultivation experiment and in house
conditions, having a little changed idea of the experiment. If we take from
different habitats samples of closed species of Sphagnum, and we will plant
them in equally not peculiar for all of them in the nature condition (let even
if we can't fix the last), we can see, how plants answered to them. It is
obvious that genetically similar species, forms, etc. should answer in a
similar way to similar change of conditions of the environment, and
genetically different species, forms, etc. should to answer to similar change
of conditions like a different species.

For experiment we took samples of plants of Sphagnum
angustifolium, S.fallax, S.girgensohnii, S.russowii, S.plathyphyllum,
S.subsecundum. Plants capitats were cut off and on 10 capitats were placed
in plastic jars with boiled water in volume of 200 ml. Jars were exposed on
a window sill in the Moscow flat and covered from above with covers to
provide 100 % humidity of air in jars. For air access in covers of jars holes
were punctured. Experiment proceeded since October 2, 2006 till
December 18, 2006. During this time the stem gain under heads made
about 7-8 cm. The end of experiment was caused by height of the plants
which capitats appeared because of a strong gain of a stems in dry air of the
city apartment.

Results of experiment show that:

1) samples of all species had unlimited apical growth.

2) On macroscopical signs all species were convergented to the
same form.

3) Microscopic signs of plants of different species didn't change
almost from norm.

fkk

JIroboit mcciemoBaTenb, Oepymuiics 3a KyJIbTHBAITUIO PACTCHHH,
CTAJIKUBACTCSI ¢ HEOOXOIMMOCTBIO CTPOro (PUKCHPOBATH M PETYJIHUPOBATH
TaKkde TMapamMeTpbl, KaK KHUCJIOTHOCTh, OOTraTCTBO, YBJIAKHEHHOCTDH
cyOcTpara, TeMIepaTypy, HHTEHCUBHOCTh OCBEIICHUS, JJIMHY CBETOBOTO
IHS ¥ T.1. JIpyriMy clIOBaMU, eMy HEOOXOAHM (PUTOTPOH.

OnHako, He pacronaras BO3MOXXHOCTBIO HPUOOPETCHHUSI CTOJIb
JOPOTOCTOSIIIIET0  MPUOOpa, MOMXHO  MPOBECTH  KYJIbTUBAIIMOHHBIN
9KCIEPHUMEHT U B JIOMAIIHUX YCIIOBUSAX, HEMHOTO U3MECHUB HJICIO CAMOTO
aKcrepuMeHTa. Ecin Mbl BO3bMEM M3 Pa3HbIX MeCT OOMTaHHs 00pasilbl
OJM3KHMX BUIOB C()arHOB, U MOCAIMM HMX B OJMHAKOBO HE CBOICTBEHHbBIC
JUIS BCEX HHUX B MPHUPOJIC YCIOBHS (MIyCTh JaXKe, €CIM MOCICAHUE MbI HE
MOXeM 3aUKCHPOBATh), Mbl CMOXKEM YBHICTh, KAK HAa HUX OTPEarupoBain
pactenus. O4YEBHUIHO, YTO TCHETHYECKH CXOIHBIC BUIBI, (DOPMBI U T.IL
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JOJDKHBI pearupoBaTh CXOAHBIM 00pa3oM Ha CXOIHOE M3MEHEHHWE YCIOBUI
Cpe€abl, a TCHECTUYCCKU PAa3JIMUHBIC BH/BI, q)OpMLI n T.II. OOJDKHBI Ha
CXOJIHOE U3MEHEHHE YCIOBUI pearnpoBaTh BUAOCHICIU(UIHO.

Jiis sxcriepuMeHTa HaMu OBLIH B3ATHI 00pa3Iel pacTeHult Sphagnum
angustifolium, S. fallax, S. girgensohnii, S. russowii, S. plathyphyllum, S.
subsecundum. Y 00pa310B OBUTH OT/AEIEHBI TOJIOBKH, KOTOpPBIE 3aTeM 1o 10
mT. OBUIM IMOMEIEHBl B IIACTMACCOBBIE OAHOUYKH C KHITYCHOH BOJIOM
ooremoM 200 wmu. baHoukm OBUTH BBICTAaBIEHBHI Ha TOJOKOHHUKE B
MOCKOBCKOW KBapTHpE W HAKPBITHI CBEPXY KPBIIIKAMH, YTOOBI 00ECIeYnTh
100% BnaxkHOCTh BO3AyXa BHYTpu Oanouek. [lis mocTyma BoO3gyxa B
KpBIIKaxX OaHOYeK OBUIM CIENTaHbl HEOONBIHE OTBEPCTHS. DKCIEPUMEHT
npomoipkaics co 2 oktsiops 2006 mo 18 mexadpst 2006 roma. 3a 310 BpeMs
npupocT crebis mox roioBKkamu coctaBuil 7—8 cM. KoHer skcrepumenTa
0BT 00YCIIOBIIEH BBICOTOM PAacTEHUH, TOJOBKH KOTOPHIX OKa3allUCh H3-3a
CHJIBHOTO TIPUPOCTA CTEOIIS B CYXOM BO3/IyX€ TOPOACKON KBAPTHPHL.

PC3yJII:TaTI>I OKCIICPUMCHTA MOKA3bIBAIOT, YTO!:

1) oOpa3mpl BCeX BHJIOB WMENH HEOTPAHMYEHHBIH anuKalbHBINA
pocr.

2) Ilo MakpOCKONMHMYECKHUM IMPHU3HAKAM BCE BHUJbI KOHBEPTHPOBAIN
K OJIHOMH U Toli %e hopme.

3) MukpocKomuYecKne MpU3HAKA PACTCHHHA Pa3HBIX BUIOB ITOYTH
HE UBMCHUJIUCH OT HOPMBEI.

STRUCTURE AND FUNCTIONS OF OIL BODIES AND
ADAPTATIONS OF LIVERWORTS FOR GROWTH IN OPEN AND
SHADED HABITATS
Potemkin A.D.

Komarov Botanical Institute, Russian Academy of Sciences, St.-Petersburg,
Russia,
e-mail: potemkin_alexey@mail.ru

Oil bodies are true membrane-bound organelles containing essential
oils and composed of a single or several bags originating from dilation of
endoplasmatic reticulum cisternae (Suire, 2000). The only group of land
plants (i.e. vascular plants and bryophytes) — liverworts posses such oil
bodies. Oil bodies of the other origin are known in some algae
(Hieronymus, 1892) and in mosses (Schofield, 1985).

Several hypotheses have been proposed to explain role of oil bodies
in cells (Stahl, 1888; Hieronymus, 1892; Gavaudan, 1927; Chalaud, 1931,
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Ochi, 1960). The function of oil bodies as of any other structure can not be
solitary. It is probable that oil bodies have several balanced in a certain way
functions, which are predetermined by their chemical composition,
structure, color, size, and some other characteristics.

Observation on structure of oil bodies and ecological behavior of
some liverwort species persuade us to suppose that oil bodies play
important role in reflection, refraction and consumption of lightwaves.
Therefore they may work as the UV-, heat- and probably cold-protecting
devices as well as photosynthesis facilitating structures. These properties of
oil bodies are variously developed in different liverwort species.

Every function of oil bodies can not be evaluated separately from
functions of the other structures of liverworts. Loss of oil bodies in some
liverworts lead to fulfillment of their functions by the other structures. Joint
evaluation of functions of oil bodies and the other structures and/or
functional devices of liverworts is provided.

*k%

MacnsiHple Tena — OrpaHWYCHHBIE MEMOpaHOW  OpraHelubl,
BO3HUKAMONUE W3  PACHIMPEHUS  [HUCTEPH  HHAOMIA3MATHYECKOTO
perukynyma (Suire, 2000). Takue wMacisHble Tella XapaKTEPHBI IS
€IMHCTBEHHON TPYMIMbBI BBICHINX PACTEHHH — MEYSHOYHHMKOB. MacisHbIe
TeNa WHOTO TPOUCXOXJICHHUS ¥ CTPOCHHS W3BECTHBI Y HEKOTOPBIX
Bonopocneit (Hieronymus, 1892) u mxoB (Schofield, 1985).

HeckonbKko THIOTE3 MPEIOKEHO ISl OOBSICHEHUST POJIM MACISTHBIX
Ten B kieTkax (Stahl, 1888; Hieronymus, 1892; Gavaudan, 1927; Chalaud,
1931; Ochi, 1960). Poms MacisIHBIX T, KaK | JIIOOOW APYTOH CTPYKTYPHI,
HE MOXKET OBbITh EIUHCTBCHHOH. BeposTHO, y MacisHbIX Tel ecTh
HECKOJIBKO  OMpECTICHHBIM 00pa3oM cOanaHCHPOBaHHBIX  (YHKIHA,
MPEJONpPECICHHBIX WX XHMHUYECKUM COCTaBOM, CTPYKTYPOH, IIBETOM,
pa3MepoM, U HEKOTOPBIMH JAPYTUMH XapaKTePUCTHKAMH.

Habnromaemass  B3aWMOCBS3b  CTPOCHHSI ~ MACIAHBIX ~ Tel |
9KOJIOTHYECKOTO  TIOBEACHHUS  HEKOTOPhIX  BHJAOB  MEYCHOUYHHKOB
CBHJICTEIILCTBYET O BAXKHOW pONM MACisIHBIX Tel B OTPaKCHHHU,
NPEJIOMJICHHH M TIOTJIONICHUH CBETOBBIX BOJH. [l09TOMYy OHHM MOTYT
SIBIISITHCSL TMPUCIIOCOONCHUSIMHA JIJISI 3aIIUTHI PACTEHUH OT HW30OBITOYHOTO
yILTPapHOIETOBOTO U3TYUCHHSI, BBICOKHX U HU3KHX TEMIIEPATyp, a TaKXKe
CTPYKTYpaMH OJaronpusITCTBYIOIUMU HPOTEKaHUIO (OTOCHHTE3a TIPH
HEOCTaTOYHOM OCBCLICHUH. DTH (YHKIHMU TPOSBISIOTCS MO-pasHOMY y
Pa3INYHBIX BUJIOB IEUCHOYHUKOB.

Kaxast QyHKIMs MaCISIHBIX TEJ HE MOKET ObITh OLICHEHA OTICIHHO
0T (QYHKIMA APYrHX CTPYKTYp MEUCHOUYHWKOB. YTpara MACHISHBIX Tel
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HEKOTOPBIMH TI€YEHOYHHMKAMHU CBSI3aHA C BBINOJHEHHEM WX (QyHKIMH
IpyruMu  cTpykTypamu. IIpoBenmeHa coBMecTHast oOueHka (QyHKIui
MAacIsiHBIX TeJl W JPYTUX CTPYKTYp W/WIU (DYHKIHOHAIBHBIX yCTPOHCTB
[I€YEHOYHUKOB.

Hccnenosanne MOAJECPKAHO IIPOEKTOM IPOrpamMMmBbl
¢yHnnamenTanbHbix uccnenoanuil Ilpesuanyma PAH «OKuBas mpupona:
COBPEMEHHOE COCTOSIHUE U POOIEMBI Pa3BUTHS.

COMPARATIVE CHARACTERISTICS OF BRIOFLORAE IN
NATIONAL PARKS OF BELARUS
Rykovskij G.F., Shabeta M.S.
V.F. Kuprevich Institute of Experimental Botany, Belarussian National
Academy of Sciences, Minsk, Republic of Belarus, e-mail:
dr.rykovsky@yandex.by

The «Braslav Lakes» and «Pripyatski» national parks in Republic of
Belarus effectively demonstrate different natural conditions at the contact
of two geobotanical zones — Eurosiberian coniferous and European broad-
leaved. Hence is the interest in comparative analysis of bryofloras of these
parks. Special bryofloristical researches on the territory of «Pripyatski»
were carried out in the 70-80th of the last century, and in 2009.

The study of «Braslav Lakes» started only in 2011. According to our
data, the bryoflorae of «Braslav Lakes» numbers 186 species including 26
species of liverworts from 20 genera and 17 families and 160 species of
mosses (Sphagnopsida — 16, Bryopsida — 144) from 86 genera, 36 families.
The list of bryophytes in both the National and «Pripyatski»
parksnumbered 209 species including one anthocerotes, 47 liverworts from
28 genera and 23 families and 161 mosses (Sphagnopsida — 25, Bryopsida
— 136) from 70 genera and 34 families. The specific variety of bryophyte
species in «Braslav Lakes» is not as great. This is apparent in the lower
number of liverwort species (as more exacting to the moistening mode) and
must be due to smaller humidification of the area and greater
anthropological transformations.

Both parks accommodate all sets of bryoflora ecomorphs, including
both hydromorphs and trophomorphs. Hydromorphs in «Braslav Lakes»
are represented by: mesokserophytes and kseromesophytes — 20,4%,
mesophytes and hygromesophytes — 47,3%, mesohygrophytes and
hygrophytes — 24,7%, hygrohydrophytes and hydrophytes — 7,6%. In
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«Pripyatski», they are — 13,9%, 49,3%, 25,1%, 11,7%, respectively.
Bryophloras of parks differ in partially of extreme groups belonged to
hydromorphs/kseromorphs are more representative in «Braslav Lakes», and
hydromorphs — in «Pripyatski». Bryophyte trophomorphs in «Braslav
Lakes» are represented as follows: eutrophs and mesoeutrophs — 53,5%,
eumesotrophs and mesotrophs — 32,2%, oligomesotrophs and oligotrophs —
14,3%. In «Pripyatski», — 36,0%, 45,5%, 18,5%, respectively.

Comparison of the bryoflorae by trophomorphs has revealed the
dominance of eutrophs and mesoeutrophs in «Braslav Lakes» and of
eumesotrophs and mesotrophs in «Pripyatski» park.—. This accounts for the
presence of rich substrates in “Braskav Lakes” and moderate amount of
food elements in “Pripyatski” substrates. .

Geographical analysis of bryoflorae in the parks was carried out
according to the classification of A.S. Lazarenko, with some adjustments of
our own. Inrespect of geographical structure, the bryoflorae of the parks
differ in total number of geoelements («Braslav Lakes» — 15, «Pripyatskij»
— 13) and the extent of their participation. The nemoral geoelement is wider
represented in «Pripyatski». The share of mountain genesis species in
«Braslav Lakes» (13,5%) is practically 2 times greater than that in
«Pripyatski» (6,3%), which is due to more rugged terrain in«Braslav
Lakes». It is only in the structure of «Braslav Lakes» bryoflora that
subarctic species corresponding to its zone are present. The bryoflorae of
both parks have a nemoral-boreal character.

Our analysis has revealed a considerable difference in the ecological
and geographical composition of bryoflorae in the parks caused by their
geographical position and landscape structure.

TEMPORAL PATTERN OF SHOOT DEVELOPMENT IN
PLEUROZIUM SCHREBERI
Safronova G. A., Kostina M. V.
Sholokhov Moscow State University for the Humanities, Moscow, Russia,
e-mail: galyasafronova@mail.ru; mkostina@list.ru

The increment of Pleurozium schreberi was studied in spruce forest
in Moscow Province. The growth appeared to be strongly uneven, with
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stem elongation for 6-10 mm in 4-5 days, with subsequent rest for several
weeks despite of the same favorable climatic condition. In 2011 three
cycles of rapid growth were recorded, and the total stem elongation was 1-
4.5 cm, 3 cm in average.

*hNk

WccnenoBansl npupoctel Pleurozium schreberi ¢ mMas 1o OKTAOPH
2011 roma B €J0BOM JieCy Ha TEPPUTOPUH 3BEHHUTOPOICKON OHMOCTAHITHH
MI'Y. Ha Bepxymkax pacTeHHI ObUTH 3aBS3aHBI PA3HOI[BETHBIC JICHTOUKH
Ha pacctossaun 0,5 ¢cM 0T BepXymIKH nodera. B Tpex Tumax MecTooOuTaHmit
(HarmOYBEHHBI MOXOBOW TOKPOB, CHJIBHO PA3JIOKUBIINKCSA BaJIC)KHHUK,
HEJAaBHO YIaBIINE CTBOJIBI) MapkupoBaiu o 10 -15 moGeros.

Pesynprarer HaOMIOAEHWH MOKAa3any, YTO HapacTaHUE y 3TOTO BUAA
MIPOMCXOANT HE PAaBHOMEPHO, a TONYKaMH. BBICTpoe yBenWueHHE JTHMHBI
MIPOWCXOJNUT B TeueHue 4-5 mHel, 3a koTtopeie mober ymmuHseTcs Ha 6-10
MM (B cpemHeM § MM). 3aTeM MPOMCXOAUT OCTaHOBKA POCTa, M pPacTEHHUE
BIIQJAaeT B MEPHOA TIIyOOKOTO TOKOS, AK€ €CITU TOTOJHBIE YCIOBHA
OCTaIOTCSl OJIATONMPHUATHBIMH JUISI Pa3BUTHSA — IEPUOJUYECKH BBITAJAIOT
OCaIKM M COXpaHSAETCA ONTUMANbHBIA TeMIepaTypHbld pexum. Ilepuon
IyOOKOTO MOKOS JITUTCS HE MEHEE JIBYX Helelb (&, BO3MOXHO, U JIOJIBIIIE),
3aTeM HapacTaHue BO300HOBisAeTCs. /IMTeNbHOE OTCYTCTBHE OCAAKOB U
HU3Kas TeMIepaTypa, NPUBOIAT K YUIMHEHHIO IIepHO/a TTOKOsI.

B 2011 romy B MockoBckoil o0macTh BecHa M JIETO
XapaKTEPU30BAIIACh OTHOCUTEIBHO MAalblM KOJIUYECTBOM OCAaAKOB. Y P.
schreberi OBUIO 3aperMCTPUPOBAHO 3 CKAYKOOOPA3HBIX IMKIA POCTA.
IlepBblil M3 HUX NpHUIIENCS HA CEpeluHy HIOHS. BTOpOM LUK BUIUMMOIO
pocta umen mecto ¢ 18 o 22 aBrycra, a Tpetuii — ¢ 14 no 18 ceHTsa6ps.

HaunGonpmuit ronuuneiii npupoct (1o 4,5cM) Obul oTMedeH y P.
schreberi Ha CTapbIX TPYXJSBBIX CTBOJIAX JIEPEBbEB, THUIOIIAS TPEBECHHA
KOTOPBIX HMMEET OOJBIIYI BIIATOEMKOCTh, YTO BEChbMa CYIIECTBEHHO,
0COOCHHO B 3acylutuBoe Jieto. B To ke Bpems, P. schreberi, pacTyimii Ha
CTBOJIaX CPaBHUTEIILHO HEAABHO YMABIIMX JI€PEBbEB, HA00OPOT, aBal
HeOObIINE TPUPOCTEHI.

[lomydeHHble JaHHBIE 10 BEIWYMHAM TOJUYHBIX MPHUPOCTOB y P.
schreberi oTIMYAlOTCI OT JHWTEpaTypHbIX. Tak, mis P. schreberi
yKa3bIBaeTcst roguaHbIi npupoct 0,5 - 0,7cm (Tapxosa, 1969) u 1,3 -1,8cmMm,
B cpenrem 1,5cm (Kopuarun, 1960). [lo HammmM JaHHBIM 3TOT MOX MOXKET
BBIPACTH 32 CE30H B CPETHEM Ha 3CM.
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SOME RESULTS OF THE STUDY INTO PHENOLOGY OF
BRYOPHYTES GROWING ON OLD FORTIFICATION
Sakovich A.A.', Rykovskij G.F.?

'Department of Botany, Faculty of Biology and Ecology, Yanka Kupala
State University of Grodno, Republic of Belarus, e-mail:
anastasia_pryaz@inbox.ru; *Kuprevich Institute of Experimental Botany,
Belarusian National Academy of Sciences, Republic of Belarus,
e-mail: dr.rykovsky@yandex.by

The study how organisms display their biological properties in
dependence on weather dynamics in vegetation season, is targeted to state
the adaptive features of species, having various genesis in a regional flora.
The state of sporulation structures characterizes the perspectives of the
species spreading, and thus the degree of the species stability as ecosystem
biodiversity component. The latter is especially important, taking into
account that the main life strategy of bryophytes is avoidance of
concurrence. Monitoring the spurulation structures development in
bryophytes lets us to state, how the ecological niche is adequate to bio-
ecological demands of a species.

The aim of our work was the research on phenology features of
bryophytes in contrast biotopes. The biotopes under study were
anthropogenic analogues of rock substrata.

Phenology research was carried out by detailed route method, each
month, in period April-October, in 2009 and 2010, on two forts of Grodno
Fortress, belonged to the beginning of the 20th century and having different
ecological regimes. The recording of sporophyte phenology phase was
done twice a month. Phenology phase differentiation was elaborated by us:
phase 1 — shoot, or sporophyte development; phase 2 — spore maturation;
phase 3 — mature sporophyte; phase 4 — sporulation. Six bryophyte species,
of various different systematic position and various ecology (from
mesoxerophytes to mesogygrophytes), were selected as model ones:
Schistidium apocarpum Brid., Hypnum cupressiforme Hedw., Grimmia
pulvinata Hedw., Tortella tortuosa Hedw., Encalypta streptocarpa Hedw.,
Climacium dendroides Hedw. These species have high abundance and high
occurrence frequency.

The phenology observations, carried out over two vegetation periods,
showed the regularity: the development of sporophyte generations depends
not on weather conditions only, but sufficiently also on historically shaped
ecological requirements of the species, and its adaptation abilities, i.s. on
biomorph. The main factor for bryophytes in this case is environmental
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humidity, associated with temperature regime. The selected model species
reflect four adaptation patterns. For instance, hemicosmopolitan Hypnum
cupressiforme, with the broadest ecological amplitude, has no clear
preferences to substrata and other habitat conditions. Its adaptation
potential gives it the ability to develop sporophyte generation in spring,
summer and autumn, at sufficiently different weather conditions, in open as
well as in closed ecotopes.

Thus, as a result of the research on sporophyte phenology of selected
species, we stated similarities and dissimilarities in passing of generation
waves. Remontant ability in sporophyte development was observed. It is
manifested in several phenology generations, depending on species
ecological preferences. Remontant ability gives species the opportunity to
adapt to weather variation, taking into account also the sporophyte habitats.

THE BRYOPHYTE FLORA OF THE TATARSTAN REPUBLIC
(EUROPEAN RUSSIA)
Shafigullina N.R.

Kazan Federal University, Kazan, Russia, e-mail:
nadiashafigullina@gmail.com

Territory of Tatarstan occupies 68000 sq. kilometers. It belongs to
the south part of East European Plain and is situated in taiga, broad-leaved
forest and steppe zones that provide ecotone effect. Specifics of Tatarstan
bryoflora is that it includes typical zonal forest species groups and
intrazonal ones occupying bogs, rocky and salted soils.

The checklist of bryophytes increased three times during the last
century and now it includes 285 species from 136 genera, 65 families and 3
divisions: Bryophyta - 227 species, Marchantiophyta - 57,
Anthocerotophyta - 1. The leading families are Sphagnaceae (9.8% of total
bryoflora list) and Amblystegiaceae (7.4%), they prefer bog habitats and
characterize bryoflora as boreal. Family Pottiaceae assigned to arid areas is
related to rocky and saline soils and occupied the third position (6.3%) in
species list.

Almost 80% of bryoflora species have broad circumpolar, bipolar
and cosmopolitan distribution.

Bogs cover 0.4% of total Tatarstan area, nevertheless bog moss
flora is presented by 108 species (37.9% of total species list). Bryoflora of
coniferous forests is more diverse (134 species) than one of the broad-
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leaved forests (98 species) due to group of epigeic species. Rock-dwelling
species are localized on rocky outcropped banks of big rivers. The
ordination analysis reveals that species composition is connected mainly
with the moisture regime and complex gradient of substrate mineralization
and acidity.

Twenty four species are listed in the Regional Red Data Book of
Tatarstan (2006). These rare species inhabit old mature forests, oligotrophic
bogs, rock and clay outcrops, saline soils.

oksk

Teppuropuss Pecniyonmuku Tartapcran (PT) 3anumaer miomanb
68000 kM”. OHa PACIIOIOXKEHA B FOrO-BOCTOYHON YacTH PycCKOil paBHUHBI
B TacXKHOH, NIMPOKOJUCTBCHHOJIECHOW M CTemHOM 30Hax. Cneunduka
opuoduopsr PT ompeznensiercss HaTMUUeM B €€ COCTaBe, HapsiAy ¢ BUIAAMHU
30HAIBHBIX COOOIIECTB, BUIOB, HHTPA30HAJIBHBIX TPYNITUPOBOK OOJIOTHEIX,
KaMEHHUCTBIX U 3aCOJICHHBIX MECTOOOUTaHHH.

3a moclieIHUE CTO JIET YHCIIO BHOB MOXOOOPA3HBIX, BBISBICHHBIX
Ha Tepputopun PecrmyOonmukn Tartapctan, yBeIWYWJIOCH B TPH paza U
cocTaBisieT 285 BUIOB, OoTHOCcsIUXCS K 136 poymam u 65 cemeiicTBam U3 3
otaenoB. M3 Hux 227 BunoB oTHOCUTCS K oTneny Bryophyta; 57 Bugos —
otaeny Marchantiophyta; 1 Bux — k otaeny Anthocerotophyta. Bexymue B
cocraBe Opmodopsl cemeiictBa Sphagnaceae (9,8%) u Amblystegiaceae
(7,4%), npeuMyIIECTBEHHO MPUYPOUYCHHBIC K OOJOTHBIM MECTOOOUTAHHSIM,
CBHIETETLCTBYIOT O OopealbHOM Xapaktepe Opuodiopsl. Tperbe mecTo
apupHoro cemeiictea Pottiaceae (6,3%) 0OycCIIOBICHO HalnWIueM
KaMEHHUCTBIX U 3aCOJICHHBIX CyOCTPaToB.

ITourn 80% Opuodmopsr PT mMeer mupokue IMUPKYMIIOISPHEIE,
OUITOJISIPHBIC WIIM KOCMOTIOJUTHBIE apeallbl.

Hecmotps Ha TO, 9TO 32007109€HHOCTD TaTapcTana COCTaBISET BCETO
0,4% Ttepputopuu, 6osoTHas Opuodiopa Bimouaet 108 Bumos, (37,9% ot
Bcel Opuodiopsr).

Bbpuodmopa xBoitHpix JecoB (134 Bupma) Ooraue OpuoQIIOpHI
LIMPOKOJIUCTBEHHBIX JIECOB (98) 3a cueT rpynmupOBOK HAITOUBEHHBIX MXOB.

'pynnupoBKM BUAOB KAaMEHUCTHIX MECTOOOMTAHUH MpPUYpPOUYCHBI
MIPEUMYIIECTBEHHO K KapOOHATHHIM OOHAXEHUsSIM 1O OeperaM KpYITHBIX
pex.

CoriacHO  OpAMHAIIMOHHOMY aHalu3y, Hapsjy C PeKAMOM
YBIIQKHEHHS, ONPEACIAIONIYI0 pOJb B paclpelelieHHH MOX000pa3HbIX
WTpaeT KOMIUIEKCHBI TpaJleHT MUHEpaIH3alid ¥  KHUCIOTHOCTH
cybcrpara.
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Penkue Bumer Opuoduopsr PT cBs3aHBl cO CTapoOBO3PACTHBIMH
jJecaMu, ONUTOTpOGHBIMH  OOJOTAaMH, TIWHUACTHIMH  OOHAXCHUSMHU,
KaMEHHCTBIMH CyOCTpaTaMd U 3aCOJIEHHBIMH MECTOOOMTaHUsIMH. B
Kpacuyro xuury PecnyOmmku Tarapcran (2006) 3aHeceHb 24 Buia
OpHOGUTOB.

THE ENDOPHYTIC BACTERIA ASSOCIATED WITH
SPHAGNUM MOSSES AS PERSPECTIVE OBGECTS FOR
AGRICULTURAL MICROBIOLOGY
Shcherbakov A.V.', Kuzmina E.Yu.?, Bragina A.V.?, Muntyan A.N.',
Berg C.*, Berg G.%, Chebotar V.K.' and Tikhonovich LA."
"All-Russia Research Institute for Agricultural Microbiology, Saint-
Petersburg, Russia, e-mail: avsherbakov@bisolbi.ru; 2 Komarov Botanical
Institute, Saint-Petersburg, Russia, e-mail: ekuzmina@yandex.ru; 3Graz
University of Technology, Institute of Environmental Biotechnology, Graz,
Austria, e-mail: anastasia.krikovtseva@tugraz.at; *Institute of Plant
Sciences, Karl-Franzens University, Graz, Austria

The aim of this study was to isolate promising bacterial strains
associated with Sphagnum mosses, possessing properties beneficial for
agricultural crops, making them attractive for agricultural biotechnology.
About 50 samples of Sphagnum mosses were collected during expeditions
to the Alps (Austria) and Leningrad region, Russia. About 250 strains of
endophytic bacteria were isolated from green tissues of Sphagnum plants
by using original methods. Antagonistic properties of isolated strains have
been studied against a number of phytopathogenic fungi and bacteria. It
appeared that more than 60% of all isolates had strong antifungal properties
(in vitro). The work focused on colonization activity of isolated strains and
their PGPR-properties studied on gnotobiotic systems with radish and
wheat plants. The localization of introduced bacteria on the roots of
cultivated plants was demonstrated by FISH and CSLM methods. Analysis
of 16S rRNA gene nucleotide sequences of strains with high biocontrol and
colonization ability has revealed their close homologues among the genera
Pseudomonas, Serratia, Flavobacterum, Burkholderia and Collimonas. The
beneficial effect of bacteria strains on plants was demonstrated in
greenhouse experiments.

fdk

Panee uccienoBaHUsIMH aBCTPHUCKUX KOJUIET OBUIO MOKA3aHO, YTO

carHoBble MXHU SBISIFOTCS YHUKAJIBHBIMH  MECTOOOWUTAHMSMHU  JUIS
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MHKpPOOPTaHU3MOB, KOTOPbIe, HECOMHEHHO, UT'PAIOT BA)XXKHYIO POJb KaK B
KH3HH CaMUX pacTeHHH Tak ¥ B (HOPMHUPOBAHUHM OOJIOTHBIX IKOCHUCTEM B
uesioM. Llenpro qanHO paboTHl OBIIIO BBIACTICHUE KYJIBTUBUPYEMBIX (GOpM
SHIO(PUTHBIX OAKTEPHii, HACSISIOIUX TKAaHU C(HarHOBBIX MXOB U H3Yy4CHHE
HanboJjiee  MEPCHEKTHBHBIX  IITAMMOB, OONQJAIOMIUX  KOMIUIEKCOM
MOJIE3HBIX ~ CBOWCTB  JUId  JajibHEHIIEro WX  NpPUMEHEHHS B
CEIbCKOXO3HCTBEHHOW MHUKpoOHosiorud. Bcero B Xoae COBMECTHBIX
POCCHICKO-aCTpUICKAX dKcrequiuii B Ambmax  (ABcTpws) W Ha
tepputopun Jlenurpasackoit oonactu B 2009-2010 rr. 66110 co6paHo OKOJIO
50 obpasuoB mxa Sphagnum fallax w S. magellanicum. C TOMOIIBIO
Meroauku FISH u CLSM mokazaHo mpHCyTCTBHE SHAOPUTHBIX OaKTEPHIA
BHYTPH PacTeHHH MXa, a ¢ IOMOILIbI0 OPUTHHAIBHBIX METOJOB M3 TKaHEH
Mxa ObUIO BbLAENEHO Oosiee 250 m30MATOB 3THX Oaktepuil. W3yueHue
AQHTarOHUCTHUYECKOH aKTMBHOCTH ITOKa3ajio, 4To CBbIme 60% BBIAEITEHHBIX
MITAMMOB  OOJAZalOT CHOCOOHOCTBIO AKTUBHO MOMAABIATH Pa3BUTHE
(UTOMATOTEHHBIX W TOKCUT€HHBIX TpuOOB, y 30% H3019TOB B TOH WK
MHOM CTETeHH BBISIBICHA aKTUBHOCTB IIPOTUB BAKHEUIINX OaKTEpUaIbHBIX
¢uTONATOreHOB. YCIIEIIHO pemieH BONPOC O CHOCOOHOCTH BBIICICHHBIX
NITAMMOB K KOJIOHHM3AIlUM BBICHIMX CEIbCKOXO3AWCTBEHHBIX PACTEHUH U
CTUMYJSIIMM HMX pocta. MoeKynsHo-TeHeTHYecKass HICHTU(DUKAINS
Hapiaay ¢ (HU3HOIOro-OMOXMMHUYECKOH XapaKTEepHUCTHKOW Hanbosee
MEPCIEKTUBHBIX MITAMMOB IT0Ka3asa, 9To OOJBIINHCTBO U3 HUX OTHOCSTCS
K pomam Burkholderia, Pseudomonas, Flavobacterium, Serratia,
Collimonas. Beinenensie mraMmmbl SHAOQUTHBIX OakTepuil OyIyT M3ydeHBI
B TIOCJICAYIONIAX IOJIEBBIX OKCIEPUMEHTAaX C IMENbI0 CO3JaHusl Ha X
OCHOBE HOBBIX BBICOKO()()EKTHBHBIX POCTCTHMYJIHUPYIONINX M 3alIMTHBIX
OnorpenaparoB sl CEIBCKOTO XO03SHCTBA.

ECOLOGICAL-CENOTIC STRUCTURE OF FOREST
BRYOFLORAS IN THE NIZHNY NOVGOROD TRANS-VOLGA
REGION
Shestakova A.A.

Nizhny Novgorod State University, N. Novgorod, Russia, e-mail:

f s c@mail.ru

A study of bryofloras of forests in the Nizhny Novgorod Trans-
Volga region is presented. About 1000 specimens were collected to
examine the forest bryofloras in the Nizhny Novgorod Province in 1999-
2010. According to preliminary surveys, 16 groups of forest associations
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were selected as the most widespread in the region. There were groups of
fir-spruce, spruce, pine, oak-linden, aspen, birch and alder forests. The
groups were given names according to the dominant classification. The
studies included survey routes and examination of 5 study plots of 100 x
100 m for every group of communities, where the composition of species,
they to different types of habitats and activity (combined index of
occurrence and coverage) were recorded. A total of 80 plots were
investigated.

A total of 221 species of bryophytes (178 mosses and 43 liverworts)
have been found. Among them 77 species were recorded on trunks, 116 —
on decaying wood and 178 — on the ground. The greatest number of species
(113) was recorded in the Abiegneto-Piceeta magnoherboso-dryopteridosa
group, the smallest (29) — in the Pineta cladinosa group. Regarding the
bryophyte distribution, the largest number of species growing on trunks
(78) and decaying wood (56) were noted in the Abiegneto-Piceeta
magnoherboso-dryopteridosa group, on the ground (77) — in the Piceeta
magnoherboso-dryopteridosa group; the smallest — on trunks (12) in the
Pineta sphagnosa group, on decaying wood and ground (21) — in the Pineta
cladinosa group. Analysis of epiphytes distribution, depending on the tree
species, has shown that the greatest number of species were located on the
aspen (48) in the Populeta herboso-dryopteridosa group, the smallest — on
the pine in the Pineta sphagnosa and polytrichosa groups (13 and 14,
respectively).

To quantify the similarity of floristic composition in selected groups
of forest communities, we used the Sjyorensen-Chekanovsky coefficient
(Ky); however the analysis showed a high degree of similarity for all
groups. Taking into account the bryophyte activity, cluster analysis
(Euclidean distances, single linkage) was performed. The analysis revealed
a significant heterogeneity in the degree of bryophyte participation in the
structure of forest communities. Four groups of bryofloras were identified:
1. floras of oligotrophic wet forests, characterized by the predominance of
hygrophilous acidophiles; 2. monodominant mesophytic and xerophytic
communities, notable for the dominance of eurytopic and oligotrophic
species as well; 3. floodplain forests characterized by a number of
basiphilous and hygrophilous bryophytes and 4. polydominant mesophytic
meso-and eutrophic communities and their successive forests as well. It
was also found that the floras of bryophytes in successive forest
communities retain the features of floras in natural communities previously
occupying the locality, but are significantly depleted due to the absence of a
number of stenotopic species.
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The studies have shown the importance of accounting for the
coefficient of bryophyte activity in comparative analysis of bryophyte
floras in forest communities. A necessity for an integrated approach to the
comparative analysis and consideration of all the most important
environmental conditions (light, hydrological, edaphic, etc.), which are
formed under the joint effect of biotic and abiotic environmental factors, is
emphasized.

REGULARITIES OF PIGMENT CONTENTS IN PLASTIDS IN THE
MOSSES OF WEST SPITSBERGEN
Shmakova N.Ju.', Markovskaya E.F.

'Polar-Alpine Botanical Garden Institute, Kola Science Centre of Russian
Academy of Sciences, Kirovsk-6, Russia, e-mail: shmanatalya@yandex.ru;
’Petrozavodsk State University, Petrozavodsk, Russia, e-mail:
volev@sampo.ru

The bryoflora of the Spitsbergen archipelago consists of about 305
moss species. The aim of this investigation was to study the content and the
ratio of plastid pigments in moss species common for Western Spitsbergen.
We have studied 25 species of mosses from 16 families. The species were
identified by Dr. Olga Belkina. The range of green pigment content
(chlorophyll a+b) of the mosses varies from 0.05 up to 0.90 mg/g wet
weight and that of yellow pigments (carotenoids) varies from 0.02 up to
0.23 mg/g wet weight. The ratio of chlorophyll (a/b) varie from 2.1 to 3.2,
which corresponds to the same ratio in vascular plants. The ratio of
chlorophylls/carotenoids is 2.0-3.9 except for Andreaea rupestris Hedw.
(1.1). The dimensions of the LHCPs are from 51 up to 71%. The minimum
value of the chlorophyll content were observed in 4 species (15%) -
Sphagnum squarrosum Crome, Andreaea rupestris, Hylocomium splendens
(Hedw.) Bruch et al., Racomitrium lanuginosum (Hedw.) Brid. The
maximum values of the content of pigments were obtained from species of
the family  Polytrichaceae  (Polytrichum  hyperboreum  R.Br.,
Polytrichastrum alpinum (Hedw.) G. L. Smith, Polytrichum piliferum
Hedw., Pogonatum urnigerum (Hedw.) P.Beauv.), Pohlia drummondii
(Msll.Hal.), Andrews and Warnstorfia fluitans (Hedw.) Loeske. The
pigment content may be regarded as an important indicator of functional
activity of various moss species.

*kk
bpuodnopa apxumenara IlnundepreH B Hacrosiiee BpeMms
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HacuutbiBaeT 305 BumoB wmxoB. Hecmorps Ha ux 1mmpoxoe
pacrnpocTpaHeHHe U OTPOMHYIO pOJb B TPOJYKTUBHOCTH APKTUYECKUX
cO00IIECTB, UCCIENOBAHUH 1O (PU3NOIOTHH ATOH IPYMITBI PACTEHUI MaJIo.

Lenp paboThl — M3yueHHE COMEPKaHUS U COOTHOIICHUS TUTMEHTOB
IUIACTH]] PACHPOCTPAHEHHBIX BHJOB MXOB pa3HOW OKOJOTHYECKOH
npuypodeHHocTH Ha 3ananHom llInunbeprene.

Hamu uccnenoBano 25 BUIOB MXOB U3 16 CeMEHCTB U pa3au4HbBIX
9KOJIOTHYECKUX TPYIIT apKTHYECKUX TYHIIp. lJIs Onpenenenus coepKaHus
MUTMEHTOB TUIACTUJ OTOWpamd oOpaslbl 3pelibIX TraMeTO(QHTOB MXOB C
MOJIHOCTHIO Pa3BUTHIMU JHUCThIMU. CIHUPTOBBIC BBITSDKKA aHAJTU3UPOBAIIH
Ha crekTpodoTomerpax CD-26 m PD-303S. Ommbka omnpeneneHull He
npepbiiana  10%. Pacder monmu Xjmopou/uioB B CBETOCOOHMpAIOIIEM
kommiekce (CCK) oT MX CyMMBI MPOBOIWJIM C YYETOM TOTO, YTO BECh
xnopo¢mnn b naxomuress B CCK u coorHommenune xnopoduinos a/b B CCK
paBHO 1,2. Ompenenenuss BHAOB MXOB TpoBencHBI Opmoiorom [TABCU
KHII] PAH O.A. benkunoi.

Junama3on  BeNHYMH COJIep)KaHWsl ~ 3€JIEHBIX  IHTMEHTOB
(xmopodniuIoB a+b) y UCCIemOBaHHBIX BUAOB MXOB coctaiseT oT 0.05 mo
0.90 Mr/r cpIpoil Macchl, KENTHIX MUTMEHTOB (kapoTuHouIoB) ot 0.02 1o
0.23 Mr/T cBIpOIt Macchl. DTH BETUUMHBI HIDKE, YeM y OOJBIIMHCTBA BUAOB
BBICIIINX COCYIUCTHIX pacTeHud 3amamHoro IImumoeprena. CooTHOIICHHE
xyopodmiios (a/b) Bappupyer ot 2.1 10 3.2, 4TO COOTBETCTBYET BBICIIUM
COCYIHUCTBIM PacTEHUSIM, COOTHOIICHUE XJIOPOPHILIBI/KapoTHHOMABI — 2.0-
3.9, 3a uckmouenueM Andreaea rupestris Hedw. (1.1). Pasmepsr CCK ot
51 no 71%. Iloka3zaHo, YTO BapbUpPOBAaHUE COJECPKAHHUSI MUTMEHTOB HE
COIPOBOXKIAETCSI KAKUMHU-TTHOO MEePecTPOHKaMHU B CTPYKTYpE TUTMEHTHOTO
KOMIUIeKca  ¢orocuHTeTHYecKkoro ammapata (®A). MwuHHMAaNbHEIE
BEIIMYMHBI cofepkaHus xjopoduuioB ormeueHsl y 4 Bumo (15%) -
Sphagnum squarrosum Crome, Andreaea rupestris, Hylocomium splendens
(Hedw.) Bruch et al., Racomitrium lanuginosum (Hedw.) Brid. Ot BujsI
IIMPOKO PACIPOCTPAHEHBI W BCTPEYAIOTCS BO MHOTHX 3KOTOmMax. Huskume
BEJINYHMHBI COJCPIKAHUSI MUTMEHTOB MOTYT CBUJICTEILCTBOBATH O BHICOKOM
ypoBHe aganrtaiuu K ycnopusM [InunOeprena. OQHAKO OHU pa3HYaOTC
MO0 TPOLEHTY COAEPKaHUS CyXOW MacChl, MHUHUMAaIIbHbIE 3HAYEHUS,
KOTOpOH OTMeUeHBI y Sphagnum squarrosum. BeposTHO 3¢ (EeKTHBHOCTD
pabotsr DA mocimenHero MOYTH B S5 pa3 HMKE IO CPaBHEHHIO C
OCTaJbHBIMH. MaKcUMajbHBIE 3HAYCHUS  COJCPKAHUS  MUTMCHTOB
MOJIy9IeHBI y BUIOB ceM. Polytrichaceae (Polytrichum hyperboreum R.Br.,
Polytrichastrum alpinum (Hedw.) G. L. Smith, Polytrichum piliferum
Hedw., Pogonatum urnigerum (Hedw.) P.Beauv.), Pohlia drummondii

73



(Miill. Hal.) Andrews u Warnstorfia fluitans (Hedw.) Loeske. Bricokue
SHAaYCHUA COACPKaAHUA XJIOpO(bI/IJUIOB MOTyT CBHIACTCILCTBOBATH O
HCO6XOILI/IMOCTI/I JOINIOJTHUTCJIIbHBIX MCEXAaHHU3MOB 3alllUThI DA B YCIIOBUSX
BBICOKOW  ApKTHKH. IIpoBefieHHbIE HCCICIOBAHUS  IMOKA3alk, YTO
CoacCpIKaHue IIUIrMCHTOB MOXKET OLITH BaXHbBIM IIOKa3aTejIeM
(DYHKITMOHAIEHOM aKTUBHOCTH Pa3JIMYHBIX BHIIOB MXOB.

BILOBATE LEAVES IN MOSSES: FORMATION AND
ADAPTIVE SIGNIFICANCE
Spirina U.N.
Tver State University, Tver, Russia, e-mail: ulayspirina@mail.ru

Unlike liverworts, mosses are considered to have entire leaves,
excepting only Takakia. However proximal branch leaves in pleurocarps
are often variously dissected to laciniate or “compound”, where lobes are
divided to base and sometimes lobes not connected at all, being originated
from a single cell.

Lobate and compound proximal branch leaves are common in
Lembophyllaceae (27 species from 11 genera studied), and among other
types, the bilobate leaves were found in Pilotrichella and Camptochaete.
Bilobate leaves commonly occur in liverworts but previously were not
recorded in mosses. Their development, however is different: in
Lembophyllaceae the bilobed leaves are forming due to early death of
apical leaf cell, while in hepatics the leaf initial cell produces two
derivatives, which then are developing independently and forming two
lobes.

The bilobed proximal leaf structure in Lembophyllaceae seems to be
an interesting adaptation: the opposite leaves grow towards each other,
inserting in sinuses between lobes and clasping leaves over primordium (as
post box bottom). The latter obviously provides an efficient protection for
primordia, important for these epiphytes exposed to severe drought.

*k%

B oTnuyre OT Me4YeHOYHUKOB, JJIs1 MXOB, 33 HCKIoueHHueM Takakia,
XapakTepHbl  IleTbHbIC JHCThA. OmHaKOo y  OOKOIUIOJHBIX  MXOB
MPOKCHMAJIbHBIC JIUCThS BETOYCK, (OpMUPYsICh W3  CAMHCTBEHHOU
WHUIAATGHOW KJIETKH, B XOJE pa3BUTHS HWHOTJA OKa3bIBAIOTCS JHOO
riy6OKO pacceYeHHBIMH Ha JI0JH, THOO0 “COCTaBHBIMU”, T.€. Pa3/CICHHBIMU
JI0 CAMOTO OCHOBAHHS M COMPHUKACAIOIIUMHUCS TOJBKO B CAMOM OCHOBaHHH
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WM K€ U BOBCE HE COIMPHUKACAIOIIUMHUCS. Y pacCeYeHHbBIX JIMCTHEB YUCIIO
yomnactei u ux (popma BappHpYIOT (Hampumep, y Leucodon, Fontinalaceae);
Y COCTaBHBIX JIUCTHEB CETMEHTHI MOTYT OBITh KaK Y3KMMH ¥ IITHJIOBHU/IHBIMH
(Hypnum cupressiforme), Tak ¥ TpeyroibHBIMUA (Thamnobryum).

IIpu m3yuenuu 3auatkoB BeTouek Lembophyllaceae (27 Bumos u3 11
pomoB) OBUIO BBISIBJICHO INIHPOKOE pPaCIpPOCTPAaHEHHE B CEMEHCTBE
pacceveHHbIX U COCTABHBIX MPOKCUMAIILHBIX BETOYHBIX JINCTHEB. [Ipruem B
ponax Pilotrichella n Camptochaete BCTpeHarOTCS TaKKE IBYJIOMACTHEBIC
JIMCThS, OOBIYHBIC IS TICYCHOYHUKOB, HO HHUKOT/Ia paHee y MXOB HE
orMeuaBmmecs.  [lpuunHOW  (GOpPMUPOBaHHS  TaKMX  JUCTBEB Y
neMOO(MIIOBEIX SBIISIETCS paHHEE OTMUPAHHE alMKaJIbHOW KIETKHU JIHCTA,
B TO BpeMs KakK y NMEYEHOYHHKOB (JOPMHPOBAHHE JIOTIACTEH CBA3aHO HE C
OTMUpAHKEM, a C JIEJICHUEM 3TOW KIETKH Ha JIBE MPOU3BOJHBIC, KOTOpPhIC
Janee  NPOJNOJDKAIOT — HE3aBUCHMOE  pa3BHTHE ¢ oOpa3oBaHHEM
JIBYJIOTIACTHOTO JIUCTA.

JByI0nacTHOCTH MPOKCHUMATBHBIX BETOYHBIX JIUCTHEB
Lembophyllaceae, BeposiTHO HMeeT ajganTUBHOE 3HAauYeHHE. Pacrymiue
HaBCTpe4y JAPYTr JAPYTY JHCThs 3a4aTKa BETOYKU CTHIKYIOTCS C HAIPOTHB
PAacIoNIOKEHHBIMHU, 3aXO0[s B CHHYCHI MEXIY JIOTIACTSAMH, KaKk B Ia3bl.
Takum oOpazom Qopmupyercss d¢ddexkTuBHas 3aumIMTHAs CTPYKTYpa,
HAIIOMHHAIONIAsl «IHO TOYTOBOH KOPOOKW», BayKHAs IUIA 3TUX SMUPHUTOB,
YaCTO UCTIBITHIBAIONINX CUIBHOE UCCYILICHHE.

HISTORICAL VIEW ON BRYOPHYTE FUNCTIONAL GROUPS
AND SPECIES DIVERSITY IN MORICSALA NATURE RESERVE
(LATVIA)

Strazdina L.

University of Latvia, Faculty of Biology, Department of Botany and
Ecology, Riga, Kronvalda bulv. 4, Latvia e-mail: liga.strazdins@gmail.com

Moricsala Island Nature Reserve is one of the oldest protected
territories globally. Before the establishment of the nature reserve in 1912,
part of the area was used as pasture and meadow, but the area has now
reforested naturally. The largest area on Moricsala today is covered by
mixed nemoral forests with Tilia cordata and Quercus robur, boreal forests

75


mailto:liga.strazdins@gmail.com

with Picea abies, Alnus glutinosa swamp forests and oak forests. Bryoflora
of the island was studied in the early 1900s by Karl Reinhold Kupffer. The
research was repeated from 2006 to 2010 to estimate effect of land-use
change on bryophyte species composition over the past 100 years.
Bryophyte functional groups (life forms and life strategies) were also
described as they show processes of environmental and habitat change.

Bryophytes were collected from forest ground, dead wood, and
living trees in nine different forest site types in both study periods. In total,
154 bryophyte species (31 liverworts and 123 mosses) were recorded on
Moricsala Island over the 100-year period. The most common mosses were
Hypnum  cupressiforme, Brachythecium rutabulum, and Dicranum
scoparium, and the most abundant liverworts were Lophocolea
heterophylla and Ptilidium pulcherrimum. The total number of bryophyte
species recorded in the studied forest area increased from 110 to 134, and
that of rare, protected and Woodland Key Habitat indicator species
increased from 14 to 21. Twenty species were lost during the forest
succession, but most of these species still occur within the reserve in open
habitats. A third of all species (56) was recorded on all studied substrates
and therefore can be considered as substrate generalists.

In total, twelve bryophyte life forms were recorded. The species
richest life forms were tall turfs (e.g., Dicranum majus, Polytrichum
Jjuniperinum) and smooth mats (e.g., Riccardia latifrons, Neckera pennata).
Life-forms such as small compact cushions and short turfs tended to be lost
during the forest succession, while smooth and rough mat life-forms were
better adapted to the new conditions and increased in richness. Overall five
bryophyte life strategies were found. More than half of species (66 %) had
a perennial stayer strategy (e.g., Lepidozia reptans, Homalia
trichomanoides), while fugitives were represented by only one species,
Funaria hygrometrica. In the course of time richness of perennial shuttle
species (e.g., Frullania dilatata, Mnium hornum) has decreased, whereas
number of colonists (e.g., Pellia endiviifolia, Orthotrichum affine) and
stayers has increased.

Increased species richness and diversity of bryophyte life forms on
Moricsala Island was explained by higher substrate heterogeneity (dead
wood and large-diameter trees) and a more stable microclimate after
elimination of grazing and dead wood removal in open areas on the island.
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BRYOPHYTES IN RED DATA BOOK OF KALUGA PROVINCE:
RARE SPECIES AND BRYOPHYTE COMMUNITIES
Teleganova V.V.

“Ugra” National Park, Kaluga, Russia, e-mail:
teleganovavika05@rambler.ru

The moss flora in Kaluga Province had been studied since 2002,
revealing here 228 species, and 35 out of them are rare and in need of
protection.

The main method of selection of species for conservation is the
protection its habitats, and therefore the most rare and vulnerable habitats
were identified:

1) Rich fen species (Tomentypnum nitens, Scorpidium cossonii,
Dicranum bonjeanii, etc.) include mostly northern species near their
southern limit in lowland. The fens of this type are absent in Kaluga
Province now, although some of mosses of this complex occur in
overgrowing drained bog and water logging dumps of abandoned lime-pits
(Helodium blandowii, Calliergon cordifolium, Campylium stellatum).

2) OIld broad-leaf forests in Kaluga Province occur both on
watersheds or in river’s valleys, including slopes. The epiphytic nemoral
complex of more southern and western species grow here (Dicranum
viride, Bunpl Anomodon, etc.), and among them a most rare are Isothecium
alopecuroides, Pterigynandrum filiforme, Haplocladium microphyllum.

3) Limestone and sandstone outcrops are quite local in Kaluga
Province, being situated mostly in the river’s valleys. Limestone species are
represented by Gyroweisia tenuis, Orthotrichum anomalum, etc. The
acidophilous mosses communities are rare in the Middle European Russia.
However there are extensive natural sandstone outcrops in Kaluga Province,
where Hedwigia ciliata, Paraleucobryum longifolium, Pohlia elongata were
found.

4) Damp coniferous and spruce—broad-leaf forests are interesting in
epixylic mosses: Plagiothecium latebricola, Fissidens adianthoides,
Dicranum flagellare.

*hNk

Wzyuenne 6produopsr Bemercs B Kamyxkckoit obmactu ¢ 2002 r., B
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pe3yJibTaTe COCTaBJIEH CIMCOK M3 228 BHUJIOB MXOB, 35 U3 HHUX PEAKUE U
HY)XJaroTcsl B oxpaHe. JJis KaXI0oro BHJIA TPEIIIOKEH CTaTyC OXpaHbI B
cootBeTcTBUM ¢ KpacHoi kHuroit PO.

OCHOBHBIM KpUTepueM OTOOpa BHIOB I OXPaHBl SBIAETCS
BO3MOXXHOCTh COXPAaHEHHS WX MECTOOOMTAaHWH, TI03TOMY BBIIEIECHBI
CJIEYIOIIME THITHI MECTOOOUTAaHUH PEAKIX BUIOB:

1) MunepotpodHble 00JI0Ta SBISITUCH MECTOOOMTAHHMEM MHOTHX
CEeBEPHBIX BHJIOB Ha OKHOW rpaHuile apeana (Tomentypnum nitens,
Scorpidium cossonii, Dicranum bonjeanii u np.). B HacTosimee BpeMs B
Kamyxckoit obmactu Takux O0JOT HeT (B CBSI3U C UX pa3pabOTKOH B
cepennHe XX BeKka), HO HEKOTOpbIE MPEACTABUTEIM 3TOTO KOMILIEKCA
COXpaHSIOTCS Ha 3apacrarolmux Topdopa3paboTkax, a TaKKe Cpenu
3a00/T1aYMBAIOIIMXCS  OTBAJIOB HM3BECTHAKOBBIX  KapbepoB (Helodium
blandowii, Calliergon cordifolium, Campylium stellatum.

2) Crapele muUpoKONHCTBEeHHBIE Jieca B Kamyxckoit obmactu
MPUYPOUYCHBI K BOJOPA3/esiaM WM JIOJIMHAM pPeK, BKIIIOYas CKJIOHBI. 371ech
OTMEYAeTCs KOMIUIEKC HEMOpPAIbHBIX 3MU(GHUTOB C 00J€e HOKHBIM U
3amajHeIM pacnpoctpaHenueM (Dicranum viride, Leucodon sciuroides,
BUibl Anomodon, Neckera pennata), cpeau HUX HauOoJee peEAKHUE
Isothecium alopecuroides, Pterigynandrum filiforme, Haplocladium
microphyllum. B CBSI3W ¢  yHHYTOXKCHHEM M  Jerpajainuei
IIMPOKOJUCTBEHHBIX JiecoB B CpemHeit Poccun YMCIEHHOCTh 3THUX BUIOB
PE3KO COKpaTHUiIach 3a MOCIeIHEE CTOIETHE.

3) Bbixombl M3BECTHSKOB W mecyaHukoB B Kamyxckoit oOnactu
HMEIOT JIOKAJIbHOE paclpoCTpaHeHHWe B JOIMHAX pek. Ha u3BecTHsKax
MPEJICTABJIICHBI BHJIbI, PACIPOCTPAaHEHHBIE O0JIee WIMPOKO B FOKHBIX
paiionax (Encalypta vulgaris, Gyroweisia tenuis, Tortula modica,
Orthotrichum anomalum w np.). CoobmecTBa anuaOPUIBHBIX ITHIUTOB
penku B Cpemmelr Poccun. Opnako B Kamyxkckoit obOmactu Ha
€CTECTBEHHBIX IMPHUPOJHBIX OOHAKEHUSAX TICCUAHHUKOB OOHApYy KEHBI
HeKoTopsle U3 HuX (Hedwigia ciliata, Paraleucobryum longifolium, Pohlia
elongata).

4) CeIpple TEMHOXBOMHBIE M XBOWHO-IIMPOKOJUCTBEHHBIE Jeca
uHTepecHsl  snukcwiamu  (Plagiothecium  latebricola,  Fissidens
adianthoides, Dicranum flagellare).
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MOSS SPECIES REGENERATED FROM SPORES BURIED IN
LATE PLEISTOCENE SIBERIAN PERMAFROST SEDIMENTS
Troitsky AV.!, Gubin S.V?, Bobrova V.K., Isnatov M.S.%,
Krasnikova M.S.'|Gilichinsky D.A.

'Lomonosov Moscow State University, Belozersky Institute of
Physicochemical Biology, Moscow, Russia, e-mail: bobr@genebee.msu.su,
*Institute of Physicochemical and Biological Problems in Soil Science,
Russian Academy of Sciences, Pushchino, Russia, -mail:
gubin.stas@mail.ru; 3 Tsitsin Main Botanical Garden,

Russian Academy of Sciences,

Moscow, Russia, e-mail: misha_ignatov@list.ru

The samples of frozen soil were collected in 2005 y in the Low
Kolyma River, the Northern Yakutia from the permafrost wall of the
Duvannyi Yar's section 32 meters below the present day surface, in the
layers of MIS 3 sediments. The age of the sediments is 32,000 years, their
temperature is -7°C. The samples were collected from the same layer as the
buried burrow with fruits of Silene stenopylla from which mature plants
were regenerated (Yashina et al. 2012, PNAS, 109:4008). The samples
were transported to the laboratory in a frozen state in a sterile polyethylene
packages, thawed, and dried at room temperature. After wetting and
incubation at room temperature during long time no signs of plants growing
were observed. At the beginning of 2011 y samples were incubated at 5-
6°C under illumination. After several weeks dozens of mosses
gametophytes were emerged; further they grown at 15°C.

The plants were identified by morphology as Bryum argenteum (#1),
B. (Ptychostomum) cf. pseudotriquetrum (#2), Oxyrrhinchium hians (#3),
and Ceratodon purpureus (#4). The GenBank screening of ITS1-ITS2
sequences of mosses #1-3 shown that #1 sequence is most similar to those
of B. argenteum var. argenteum from Australia (3 substitutions, 4
deletions) and differs from other B. argenteum accessions by 10-28
substitutions and up to 19 indels). #2 in the NJ tree is placed between
clades of B. pseudotriquertum antarctic-australian accessions and some
Ptychostomum-Bryum accessions from China. #3 differs from O. hians
accessions from European Russia and Poland by one substitution and one
insertion. From other accessions it differs by up to 10 substitutions and 4
indels.

Two former species are cosmopolite and common in Kolyma region
now, while the O. hians has one isolated locality 2000 km apart, while
becoming more or less common at 4000 km from Low Kolyma, in South
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Siberia. This finding firstly once more certifies a lack of sample
contaminations (alongside with an absence of mosses growing at room
temperature during long lag-period followed by mass gametophyte
appearance), and secondly pointed to a change of North Siberian bryoflora
since the Late Pleistocene.

ON MOLECULAR PHYLOGENY AND SYSTEMATIC OF
DICRANUM (DICRANACEAE, BRYOPHYTHA)
Tubanova D.Ya.l, Ignatova E.A.z, Fedosov V.E.Z, Goryunov D.V.3,
Ignatov M.S.?

Institute of General and Experimental Biology, Siberian branch of Russian
Academy of Sciences, Ulan-Ude, Russia, e-mail: tdolgor@mail.ru;
2Bi010gical Faculty, Lomonosov Moscow State University, Moscow, Russia,
e-mail: arctoa@list.ru; 3Tsitsin Main Botanical Garden, Russian Academy
of Sciences, Moscow, Russia, e-mail: misha_ignatov@list.ru

Our studies of nrITS1-2 and morphology of Dicranum resulted in the
following conclusions: 1) species status of D. fragilifolium, D. tauricum, D.
viride, D. acutifolium, D. brevifolium, D. flexicaule, D. fuscescens is
confirmed; 2) D. hakkodense previously synonymized with D. viride is
resurrected, 3) D. pseudacutifolium is synonymized with D. flexicaule; 4)
D. pacificum, D. septentrionale, and D. bardunovii are described as new for
science. Thus the total number of Dicranum species in Russia raised to 32.
However this number may increase after study of remaining groups.

Seven studied specimens of D. dispersum from European and Asiatic
Russia, including type specimen of D. oerintale, were found to be identical
in ITS1-2 sequences, whereas one morphologically similar specimen from
Primorsky Territory had considerable difference in this marker and likely
belong to a separate taxon. Specimens of D. spadiceum appeared in two 2
sister clades; however D. spadiceum var. subscabrifolium cannot be
segregated by ITS1-2 from the type variety.

*k%

Hamu  wm3yuensr ywactkm ITS1-2  sapgepuoit  JJHK  psga
npeacraButene  poma  Dicranum w3 Poccun.  ComocTaBlieHue
MOCNIEZIOBAaTEIbHOCTEH BBIODAHHOTO MapKepa W U3y4YeHHE aHaTOMO-
MOp(OJIOTHIECKUX MPHU3HAKOB MO3BOJMIN CIENaTh CIEAYIOMINE BBIBOJBI:
1) moaTBepxkaeH BUIOBOW cratyc 8 BumoB — D. fragilifolium, D. tauricum,
D. viride, D. acutifolium, D. brevifolium, D. flexicaule, D. fuscescens; 2)
BOCCTAHOBJICH BHJ0BOW ctaryc D. hakkodense, paHee OTHECEHHOTO B
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cuHoHUMBI D. viride; 3) D. pseudacutifolium cBeneH B CHHOHHMBI D.
flexicaule; 4) ommcansl 3 HOBBIX JUIsi Hayku Bupa: D. pacificum, D.
septentrionale, D. bardunovii. Takum o00pa3oMm, YHCIO H3BECTHBIX B
Poccuu BunoB poaa Bo3zpocio ao 32.

CeMb wu3y4eHHbIX 00pasnoB D. dispersum W3 €BpONEUCKUN U
asumatckoii Poccuu, Bkitouasi TUNOBOM oOpasen; D. oerintale, oxa3amuch
UJECHTUYHBIMU 1O nocaeaoBarenbHocTsM ITS 1-2; B Toxke BpeMsi CXOIHBIM
C HUMU 10 MopdoornyeckuM npu3Hakam obpaser; u3 [Ipumopckoro kpast
CHJIBHO OTJIMYACTCS M0 U3YYEHHOMY MapKepy H, BEPOSITHO, MPEACTaBIISICT
coboii npyroii Bua. O6pasusl D. spadiceum o0pa3oBanu 2 CECTPUHCKHUE
KIamel; Tpu  drtoM  D.  spadiceum  var.  subscabrifolium 10
nocienoatenbHOCTSIM ITS1-2 He oTiiMYaeTcst OT TUITOBOM Pa3HOBUIHOCTH.

Pabora nogaepsxana nporpammoii buopasnoodpasue PAH Ne 23.11

NEW LOCALITIES OF RED-LISTED MOSSES IN BURYATIA
Tubanova D.Ya.
Institute of General and Experimental Biology, Siberian branch of Russian
Academy of Sciences, Ulan-Ude, Russia, tdolgor@mail.ru

New localities of Brachythecium buchananii (Hook.) A.Jaeger,
Haplocladium angustifolium (Hampe & Miill. Hal.) Broth., listed in the
Red Data Book of Buryatia (2002), have been recorded. Three species,
namely Hilpertia velenovskyi (Schiffn.) R.H.Zander, Lindbergia
brachyptera (Mitt.) Kindb. and Ditrichopsis baikalensis Ignatova &
Afonina are recommended for inclusion in the Red Data Book.

fkk

B xone 6puodmopuctudeckoro odcnenoanus Pecrryonmukn bypsitust
00OHapy»KCHbI HOBbIE MECTOHAXOXK/ICHHSI BUJIOB MXOB, U3 YHCJIa BHECEHHBIX
B Kpacnyro kuury Bypsituu (2002) - Brachythecium buchananii (Hook.) A.
Jaeger, Haplocladium angustifolium (Hampe & Miill. Hal.) Broth. Tpu
Buna (Hilpertia velenovskyi (Schiffn.) R.H.Zander, Lindbergia brachyptera
(Mitt.) Kindb., Ditrichopsis baikalensis Ignatova & Afonina) BHeCEHHI B
CHHCOK OXpaHSAeMBIX BUAOB pacTeHWd Ha Teppuropuu Poccum (2008) u
IIOJDKHBI OBITH BKJIIOYCHBI B HOBOE HM3JaHHE peciyOnmkaHckod KpacHoit
KHUTH.

Brachythecium buchananii (Hook.) A.Jaeger (Brachytheciaceae) 2
(V). Ysa3Bumerii Bua. KaxTuHCKUI paiioH, OKPECTHOCTH C. Y cTh-KupaH, T.
I'pubymika, CKJIOH ceBepo-3alaJHON JKCIIO3UINK, MEXKIY KaMHSIMH Ha
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mouse, 589 M Hanm yp. M., (50°24735,9"; 106°49°23"), 06.08.1995, Ne 6,
Ty6Ganosa JI.51.

Haplocladium angustifolium (Hampe & Miill. Hal.)) Broth.
(Thuidiaceae), 2 (V) Ysa3Bumblil Buj. KIXTHHCKHN palioH, B OKPECTHOCTSIX
noc. Haymku, ypoumme borteiiickas fIma, p. MenbHHUYHAA, KOMIUIEKC
MpUPYUYEHHBIX TPABSIHBIX OCPE3HSKOB U MBHSKOB B TIIyOOKOM OBpare, Ha
BajexxuHe, B 685 M Ham yp. M., (N 50°23°343", E 106°11°37,9"),
17.07.2010, Ty6anosa J[.5., # Kax 06/10, 07/10. Buuypckuii paiios,
orporn ManxaHckoro xpe0rta, okp. c¢. Mansni KyHnaneif, ckioH roro-
3amagHoN JKcno3unuud ~ 30° BBIXOIBI TOPHBIX IOPOJ, OBCSHHIICBO-
KYCTapHHUKOBOE COOOIIECTBO, HAa KOPE MIIbMa IPU3EMHUCTOT0, 698 M Hax yp.
M., (50°33'11,6" N, 107°47'41,6" E), 23.08.2011, Tybanosa [1.51., # bu-
3/11

Hilpertia velenovskyi (Schiffn.) R.H.Zander (Pottiaceae). Bun
“MeeT AM3IBIOHKTUBHBIA apeasl, u3BecTteH B Boctounoil EBpome, A3zuu
(Poccus, Kurait) u Kanane. B bypsaruu naiinen O.M. Adonunoii (2008) B
CeneHnruHCKOM paiioHe 1o JieBoMy Oepery p. CerneHra Hemaleko OT IIOC.
Hosocenenrmuck  (51°04' N, 106°33' E) B r1iybokoM oBpare c
OOpBIBUCTHIMH TIECUAaHBIMH CKJIOHAaMH, Ha YIUIOTHEHHOM TIECKE B
IepHOBHHKE cpemu Aloina rigida, Didymodon sp., Ne 00607, 03.07.2007.
Co ciopoduTammu.

Lindbergia brachyptera (Mitt.) Kindb. (Leskeaceae) Penxwuii,
BOCTOYHOA3MATCKO-CEBEPOAMEPUKAHCKAN BHJ, paHee 3aHECeHHB B
Kpacupie kauru CCCP (1984), PCOCP (1988) u UutmHCKOW 00IacTH M
Arunckoro bBypstckoro aBroHomHoro okpyra (2002). Ha teppuropmu
Bypstun otmeuen O.M. Adonunoit (2008) B buuypckom paiione Ha p.
buaype, negameko ot moc. buaypa (50°31' N, 107°39"' E, 753 M Hazg yp.
Mops). CkanbpHBIE BBIXOIBI (CIAHIIBI) IO PAaBOMY O€pery peKku, Ha KaMHSIX,
Ne 01607, 06.07.2007. OOpa3yeT HEOONBIIYIO YHCTYIO IEPHOBUHKY .

Takke pEKOMEHIyeM K BKJIIOYCHHIO B CIHCOK OXPaHIEMbIX
pactenuii HOBBIN By mMxa — Ditrichopsis baikalensis Ignatova & Afonina
(Ditrichaceae). “Locus classicus” ua neBom Oepery p. Cenenra B
OKpecTHOCTAX 1. HOBOCENEeHIMHCK Ha KAMEHUCTBIX OOHAKEHHSIX Ha CKJIOHE
ropel. (51° 94'N —106° 33'E) (Ignatova, Afonina, 2010). [pyrux
MECTOHAXOXKICHUI 3TOr0 BH/Ia HA JAHHBII MOMEHT HE BBISBJICHO.

HccnenoBanmsi MpoBOAATCS B pamMKax pa0oOT MO TMOATOTOBKE 3-TO
n3nanus Kpacnoii kauru Pb.
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SYSTEMATICS OF CEPHALOZIINEAE: EVIDENCE FROM
MOLECULAR DATA
Vilnet A.A.
Polar-Alpine Botanical Garden-Institute, Kola Science Centre of Russian
Academy of Sciences, Kirovsk-6, Russia, e-mail: anya v@list.ru

The suborder Cephaloziineae Schljakov previously included the
families Cephaloziaceae Mig. s.1., Cephaloziellaceae Douin, Adelanthaceae
Grolle and Jackiellaceae R.M. Schust. Modern molecular-phylogenetic
approach provided new evidence on systematic of the suborder
Cephaloziineae. Partially, it was shown that the family Scapaniaceae Mig.
and the recently described family Jamesoniellaceae He-Nygren belong to
this suborder as well as Cephaloziaceae s.l., Cephaloziellaceaec and
Adelanthaceae, whereas Jackiellaceae - to the suborder Jungermaniineae.
Thus, the suborder Cephaloziineae appears to be the largest group of leafy
liverworts in the north of Holarctic. Subsequent studies have focused
mainly on families’ phylogeny and allowed to clarify their taxonomy.
Based on examination of several DNA markers of large taxa sampling new
family Anastrophyllaceae was evaluated from Scapaniaceae. On the other
hand some authors provided to inclusion of newly described
Jamesoniellaceae in Adelanthaceae. But so far, no special studies of
molecular phylogeny and systematics of suborder Cephaloziineae have
been carried out.

Here we present our results of the suborder Cephaloziineae
phylogeny estimation with special attention to systematics of the family
Cephaloziaceae s.l. and molecular variability within its taxa. Totally, we
have obtained and analyzed ITS1-2 nrDNA and t7nL-F cpDNA nucleotide
sequences of ca. 130 species (400 samples) of Cephaloziineae.
Phylogenetic trees were constructed by ML and BA methods. The terminal
position on the phylogenetic trees constructed for suborder Cephaloziineae
belongs to sister-related families Scapaniaceae and Anastrophyllaceae. The
next diverged clade is composed by family Cephaloziellaceae. There are
two subclades in Cephaloziaceae s.l. clade which are corresponded to
distinct families: Cephaloziaceae s.str. and Odontoschismataceae (Grolle)
Schljakov. The phylum of the genus Hygrobiella is separated by
Adelanthaceae and Jamesoniellaceae clades in the base of tree. We suppose
that treatment of Odontoschismataceae and Hygrobiellaceae as distinct
families is more natural that earlier was suggested by different authors
based on morphological features.
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We resolved the genera Cephalozia, Odontoschisma and
Cladopodiella as non monophyletic. Thirteen studied Cephalozia species
split into three clades. The monotypic genera Pleurocladula and
Schofieldia compose a clade with C. leucantha, C. lunulifolia, C.
pachycaulis and C. pleniceps. The complex of morphologiacally hardly
distinguishable species - Cephalozia bicuspidata-C. ambigua-C. otaruensis
- is placed in the clade with Nowellia curvifolia. The robust clade is
composed by C. connivens, C. loitlesbergeri, C. catenulata and C.
macrostachia. The species of Cladopodiella and Odontoschisma are
intermingled in one clade. The genera /watsukia N.Kitag. and Alobiellopsis
R.M.Schust. from the subfamily Alobielloideae R.M. Schust. compose the
separate phyla in Odontoschismataceae-clade. The taxonomical
rearrangements at the genera level in Cephaloziaceae and
Odontoschismataceae should be implemented with careful reevaluation of
morphological data.

This work was partially supported by the Russian Foundation for
Basic Researches grants (12-04-00534, 12-04-01476) and the President’s
Program for support of PhD researches (MK-3328.2011.4).

BRYOLOGY AND VEGETATION SCIENCE: DIRECT AND
FEEDBACKS
Yurkovskaya T.K.
Komarov Botanical Institute, Russian Academy of Sciences, St. Petersburg,
Russia, E-mail: yurkovskaya@ hotmail.ru

A vegetation scientist can never expect his releve being floristically
complete, if the bryophytes are not taken into the account. The difference in
approaches of geobotanist and bryologist to the analysis of flora is
emphasized, and the contribution of vegetation scientists to the bryophyte
geography and ecology is outlined. Only joint efforts of the both research
disciplines will provide the bryophyte diversity conservation, The fossil
study problem is also mentioned.

%kk

Bpuosiorust u reo00TaHWKa MMEIOT CBOW NpEIMET WU3Yy4YeHHsl, CBOU
METO/IbI, MCCIIeJOBaHMsI, CBOU 3a/1a4H, 3T0 OeccriopHo. Ho s xouy o0cyuTh
Hally B3aMMO3aBHCUMOCTb.

I'eoboTanmk ©Oe3 3HAHWS W y4YeTa MOXOOOpasHBIX HE MOXKET
paccUMThIBaTh HAa TMOJHOTY T€000TAaHMYECKOTO OIHMCAHHS — OCHOBHOTO
00BeKTa TMpH BCEX JAIBHEHININX HCCICIOBaHMAX (KiIaccudukaimy,
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KapTorpaupoBaHMuu, 3KCIIEPUMEHTAX W T.JA.), OH IOJDKEH OIMpaThCs Ha
CHCTEMAaTHKy MOX0OOpPa3HBIX. DTy CBS3b S Ha3BaJIa MPSIMOA.

BonbmmHCTBO COBpEeMEHHBIX OpHOJIOTroB H3y4aeT (IIOpy U BBISBISET
pazHooOpazue MoxooOpa3HbIX. ['€000TaHWK Takke BBIABISAET QIIOPY
KOHKpeTHOTO (putoneno3a. OHaKko pa3HUIA B TIOAXOE K aHATH3Y (IIOPHI
y reo0oTaHWKa M OpuoJiora BechMa CYIIeCTBEHHA. bpuonor crpeMurcs
BBISIBUTE  (DJIOpY ~ MOXOOOpa3HBIX  (KOHKPETHYIO, JIOKaJbHYIO U
HapLUagbHyI0) BO BCEil ee MOJIHOTE, a MPH MAapIIPYTHBIX HCCIIENIOBAHUIX
€ro MHTEPECYIOT MPEeXkIIe BCETO peAKKe BUIbL. [ €000TaHUKY Ba)KHO y4ecTh
BEAyLIME MacCOBbIe BHIBI W BUABI nuddeperunansybe. [lonHora cnmcka
IaXXe BpeAHA, T.K. JeNaeT TIeo00TAHWYECKUE ONHUCAHUs, IOJy4YEHHBIE
Pa3HBIMH UCCIIEIOBATENSIMHU, HECOMIOCTABUMBIMH.

Crenyer OTMETHTh M OpAMOHM  BKJIaJ  TIeoOOTaHUKOB B
KOJUICKIIMOHUPOBAaHUE MXOB Ha OOIIMPHBIX HpocTpaHcTBax. OcobeHHO
TEeCHa CBSI3b pabOTHl OpHOJOTOB ¢ OOJIOTOBEAaMH M TYHAPOBEIAMH.
BonoroBenpl 00BIYHO XOPOIIO 3HAIOT c(arHbl, a YTO KacaeTcs SKOJIOTHU
carHoBEHIX MXOB, TO IIEPBEHCTBO TI'e€00OTAaHMKOB  HECOMHEHHO.
OmpenencHHBIA BKJIaM OOJIOTOBEARI BIOKWIN B HM3ydeHHE Teorpaduu
MOX000pa3HbIX. 3HAYHTENEH BKJIAJ OOJOTOBENOB B M3ydeHHE (HOCCHIIHIA,
rMaBHBIM  o0pa3oM B Topdax, T.6. B TOJIOLCHOBBIX OTJIOXCHUSX.
OmpeneneHye HCKONAEMbIX MXOB B COUYETAaHHH C COBPEMEHHBIMHU
METOIaMH OTIpeNIeNIeHHsI BO3pacTa TOP(SHBIX OTIOXKEHUIH 3HAYUTEIHLHO
MOBBICHIIM TOYHOCTh PEKOHCTPYKIMH OONOTHBIX Maie0co00IEeCTB.

I'eoborannkam Poccum, onpenesneHHO, HE 10CTaeT OPHOIOTHYECKUX
3HaHui. HeoOxommMo moOWMBaThCsl BBEICHUS CIEIKypca OpPHOJIOTHH BO
BCEX YHHMBEPCUTETaX, Iie ecTh KaeApbl HE TOJIbKO OOTAHWKH, HO TaKKe
reo0OTaHUKM W  [PUPOAONONb30BaHMA. HeT HaBblka HE TOJBKO
repbapu3aluy MXOB, HO M YMEHHUS BHIETb HUX B II0JIE, OCOOEHHO, 3TO
KacaeTcsi TIEe4YeHOYHHMKOB. ['€000TaHWK, HHUKOTJa He pPaboTaBLIMA
COBMECTHO C OpHOJIOTOM, MPOCTO HE BHOWT HMX B IOJiE, AaXE TaKHX
KpYNHBIX Kak Barbilophozia lycopodioides. A Benb TeNbId psii U3 HUX
ABISIIOTCSA ~ TUPQPEPEHIUPYIOIIMME  BHAAMH, B TOM  4YHCIEe H
MapKUPYIOMIUMH BaxXHbIe (huToreorpaduieckue pyoexKu.

Heo6xonuma koomnepauusi B oxpaHe OuopasnooOpasusi. Ceifuac 310
OHa W3 BAXHBIX 3alad B CHCTEME Mpupopomnonb3oBanua. Ho Bens
HEBO3MOXKHO OXPaHSTh MXH, JIa)Ke B CTATyCe «IaMATHHKA TPUPOJBDY KaK
3TO IpeasaraioT, Hanpumep, corpyanuku ITABCH. Heo6xoanumo oxpaHsTh
ONIpEICNICHHbIE MAacCHBbl WM YpOYMIIa C HabOpOM pacTUTEIbHBIX
cOO0O0IIECTB, COJECPKAIINX B CBOEM COCTaBE PEIKWE M YHUKAIbLHBIC BHIBI
MOX000pa3HBIX.
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The article presents some data on the mosses in the European part of
the Sub-Polar Urals. Nowadays, moss flora includes 287 taxa, 112 genera
and 37 families. The earlier data are presented in the works of Pole (1907,
1915) and Zinzerling (1935) A new discovery for the area was the Bryum
cryophilum species . In the Sub-Polar Urals, 16 Red-listed mosses of the
Komi Republic have been found.

L

IlepBrie cBemeHUs O PACTUTENFHOM MOKPOBE, (Iope COCYIUCTHIX
pacTeHHid M MOX000pa3HbBIX Ypana mpuBoaarcsi B pabortax P.P. Ilore
(1907, 1915) u 10.J1. Humzepauara (1935). st cocTaBaeHUs CIICKa MXOB
[MpunonsipHoro Ypana ObUIM HCIONB30BaHBl Takke padoter [1JL
I'opuakorckoro (1958), WU.JI. Kunpmromesckoro (1956), A.Il. JIpsdaeHKo
(1997) u xonnexkumun repbapus boranmueckoro MHCTUTYTa MMeHu B.JL.
Komapora (LE). K macTtosmeMy BpeMeHH Ha 3alaJHOM MaKpOCKJIOHE
[pumnonspuoro VYpana 3aperUCTPUPOBAHBI 287 TaKCOHOB
JTUCTOCTEOCTHHBIX MXOB U3 112 pomoB u 37 ceMelcTB, COOpaHHBIX Ha €T0
TEPPUTOPUH OT BepxoBbeB p. Xynru ao p. Llyrop (65° 40" — 64°00' N,
60°E). Orto cocraBnser 68 % ot ¢iaopsl MXOB YpalbCcKoro xpeOTa B
rpanuuax Pecyomuku Komu. Cpeny HaiineHHBIX BUAOB Bryum cryophilum
sBisieTcsl HOBBIM it Ilpumonsproro VYpana u PecnyOmumku Komm, 16
BUAOB BKItoueHbl B KpacHyio kuury PecmyOnmuku Komu (2009). Bunsr,
MoIJIeKAIINe OXpaHe, OTHOCSATCS KO BTOPOH KaTerOPHH — YS3BUMBIX BHJIOB
C COKpaIIaloUIelicsl YUCIEHHOCTBIO, €lle He AOCTUTIIEH KPUTHYECKOTO
ypoBHs (Grimmia unicolor, Codriophorus fascicularis), m Tpereit
KaTeropuy — PeIKUX BHJOB, HMEIOIINX HEMHOTOYMCIICHHBIEC MOy B
npupone (Cinclidium  arcticum, Cnestrum alpestre, C. schisti,
Codriophorus acicularis, Encalypta brevicolla, Grimmia mollis, Lescuraea
mutabilis, Myurella tenerrima, Ochyraea norvegica, Pohlia elongata var.
greenii, Pohlia ludwigii, Stereodon plicatulus, Ulota curvifolia). Bun
Stereodon plicatulus HaxomauTCS TOA OXPAaHOW BO MHOTHX EBPONEHCKUX
ctpanax kak peakuii (Red Data..., 1995). Ceenenust o reorpadudeckon
CTPYKType TMO3BOJISIIOT OXapaKTepHU30BaTh (PIopy JTHCTOCTEOETFHBIX MXOB
[punonspHoro VYpana Kak TOpPHO-OOpEalbHYI0 CO 3HAYUTEIbHBIM
Y4acTHEM apKTaJbIIMHCKUX, THTIOAPKTOTOPHBIX BUJIOB.

PabGora BhIMONHEHA TpU 4YacTUYHOW (UHAHCOBOUM MOMJIEPIKKE
Poccuiickoro ¢onna dyHmameHTanbHBIX ucchenoBaHuil (mpoekt Ne 110-
04-01562-a), Ilpesunguyma PAH (mpoekt Ne 12-11-4-1018).
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