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B.D. ®enocos, E.A. Uruarosa

Pacmenus Menkue 10 CpeqHUX Pa3MepOB, pacTy-
M€ OTASIBHBIMH IMOOETaMH WM B PBIXJIBIX JEPHO-
BUHKAaX, Y 3HAYUTEILHON YacTH BHJOB FaMETO(PUTHI
OJHOJICTHHE, CBETIIO- MM JKEITOBAaTO-3eNeHbIe. Cme-
6enb TIPSIMOCTOSTYUH, KOPOTKHUH, 0. 9. IPOCTON WK
¢11a00 BETBSIIUIICS, B OCHOBAHUU PACCTABICHHO 00-
JIMCTBEHHBIN, K BEPXYyILIKE OOJiee TyCTO U CKyYCHHO
OOJINCTBEHHBIN, TIPUYEM BEPXHHUE JINCThSI 3aMETHO
KpYIIHEE; C ICHTPAJIbHBIM ITy4KOM, O€3 rHajzogepMuca
WM, pexe, ¢ ruamonepmucoM (y pona Afoninia).
Jlucmus cyxue 6. M. CKpYUEHHBIE, BIQXKHBIE OT IIPSIMO
JI0 AAJEKO OTCTOALINX, O. U. IIMPOKO SHIIEBUIHBIC,
KOPOTKO 3a0CTPEHHBIC; Kpail IeqbHBIH WIn c1a00
MTHITBYATHIHN, 3yOLIBI 0. M. TyTIbIE; MHOT/IA IO KParo JIHC-
Ta UMeeTCs SICHO WM HesicHO nuddepeHnnpoBanHas
Kaiima u3 OoJiee y3KHX, MHOT/IA KEJITOBATO OKPAIICH-
HBIX KJICTOK; J/CUIKA TIPOCTAsI, TOHKAs, OKaHYMBACTCS
HEMHOT'O HMXKXC BCPXYIIKHU JIUCTA HUJIU B Heﬁ, PEeKE
JIOCTUTACT JIUIIB cepeauHbl ucta (Entosthodon), co
CTEpEUIHBIM ITy4YKOM; HIACTNUHKA TUCMA OTHOCIION-
Hasl; KJIETKH KPYyINHBIE, OT U30AMAMETPHUECKUX 10
TIPOIOITOBATO-IIECTUYTOJIBHBIX, TOHKOCTEHHBIE, T1a/]I-
KHe, B OCHOBAaHHMH IPSMOYTOJIbHbIC. Becemamusnoe
PpazmuodiceHue CNEIUAIN3UPOBAHHBIMA OpPraHaMHU
HEU3BECTHO. OOHOOOMHbLE, PEKE 000EenoIbie WU He-
cymewanno oboenonvle. AHAPOIIEH, @ HHOT/IA TAaKXKe
U TuHeUew ¢ napaduzamu; napadusbl HUTCBUAHBIC
nnn OynaBoBuHBIE. [lepuxenuanbHble TUCThI HE
nuddepeHnpoBaHHbIe WIH c1abo nuddepeHn-
poBaHHbIe. Kopobouka OT OIHSTOM Ha JUTHHHOW HOX-
K€, COTHYTOH M C MEPUCTOMOM JO MOAHITON Ha KO-
POTKOM HOXKe, TPSIMON 1 Oe3 IepucToMa 1 aajee J10
cUJIAYed U KIIEUCTOKAPITHOM; YCThUIIA B BUJIE LICHT-
pajbHOM IIEIH B OJHOM 3aMbIKAIOLIEH KIIETKE, IIpe-
HMYIIIECTBEHHO Ha IIeHKe. Kpblueuka y OONBITUHCTBA
BUI0B AuddepeHnupoBana, miIocKas WId HU3KO
KOHHYECKasl, 4acTO ¢ OOPOIABOYKON MIIM KOPOTKHM
KIIFOBHKOM. KO1euKo U3 B3Iy ThIX KJIETOK C IIEJICBH/I-
HBIM TIPOCBETOM, OTITA/IAIOIIEE, MITH U3 MEJIKHX KIIe-
TOK, He oTnajaroee. /lepucmom, KOrja HOpMaJIbHO
pa3But (puc. 64), TBOWHOMN; 3K30cTOM U3 16 cBOOO-
HBIX 3yOII0B, 3aKPyUYEHHBIX 110 HU3KOH CITUpaIu, CHa-
PYXH IPOTOIBHO MITH KOCO HCYEPUCHHBIX (YTO 4acToO
MacKHMpYyeTcsl TYCTBIMH HaIllMJUIaMH TTOBEPX HU3KUX
MIPOJIOJIBHBIX TpeOHel, puc. 64E), 6e3 BrIcTynarommx
JIOpCalTbHBIX TPAOEKyIT, HO C MOIITHO Pa3BUTHIMH BEHT-
PpaJIbHBIMU TPAOEKYIaMH; CETMEHTBI SHA0CTOMA ITOYTH
paBHBI 3yOIlaM MO UIMHE WA KOpoue, 6e3 BBICTY-
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MAKoIIUX TPaOEKyIT, YacTo MEPUCTOM PeylHUPOBAH
(puc. 65). Cnopwi 6. 4. KpyIIHBIE, CO CIIOKHON OpHA-
MeHTaIMel, 0COOCHHO B TPYIIIaX C PelyHPOBAHHBIM
TepUCTOMOM (cM. puc. 66 u 67). Koanauok KI1o0yko-
BUJIHBIH, pE¥Ke IIAMOYKOBUIHBIN.

Topsi10K BKITFOUAET €IMHCTBEHHOE CEMENCTBO.

CEM. FUNARIACEAE Schwigr. —
OYHAPUEBBIE

CemelicTBO BKITFOHAET OKOJIO 15 pozioB, ¢ HAanOOIb-
IIUM pa3HOOOpa3ueM B apuaHbIX paiioHax. [Ipu 3tom
BUJIBI IIPUCTIOCOOJIEHBI K KHU3HH B 3aCYIIINBOM KITU-
Mare, IIaBHBIM 00pa3oM, HE 3a CYET KCcepoMOop(hHOro
cTpoeHus rameToduTa, a Oaroapst 3heMepHOI KH3-
HEHHOU cTpaTeruu: ObICTPOMY MPOXOXKICHHIO JKH3HEH-
HOT'O IIMKJIA U CIIOCOOHOCTH B TEYEHHE MHOTIHX JIET
COXPaHSTh JKH3HECIIOCOOHOCTH criop. BoibIIMHCTBO
BUJIOB ceMelicTBa MMEET B TOM MM MHON CTENEHU
peayupoBaHHbIi criopodut. HenaBHee MoseKyssipHO-
(usloreHeTnYECKOE MCCIIENOBaHUE MPEICTaBUTEICH
CeMeiCTBa BBISIBUIO NCKYCCTBEHHOCTh POJIOBON CHC-
TeMbl, OCHOBAaHHOH Ha MpH3HaKaxX CIopoduTa, n3-3a
MHOXeCTBEHHBIX roMorutasui (Liu et al., 2012). beuto
MOKa3aHo, YTo Hanbojee KPYyIHbIE pojia CEMEHCTRa,
Physcomitrium wn Entosthodon, nonmupuieTn4IHbI.
OnHaKo, MMOCKOJIbKY HHBIX MOP(OJIOTNYECKHX KOHIIET-
uii pooB Funariaceae Tak 1 He OBUIO MPEIIOKEHO,
MBI paccMarpuBaeM UX B TPaJULMOHHOM oObeme. B
Poccun cemeiictBo Funariaceae mpencraBiieHo 6
poamu.

1. KopoOouka Ha OueHb KOPOTKOW HOXKKE, MOTrpy-
JKEHa B IEPUXCIHUAIbHBIC JINCThS, IAPOBUIHAS,
6e3 muhhepeHITMPOBAHHON KPBIIIICUKH, PACKPHI-
BalOIasiCs HEMPABUILHBIM Pa3pbIBOM CTCHKH

................................ 6. Physcomitrella [c. 173]

— Kopob6ouka Ha HOXKKe, TPEBBIMIAIOIIEH ee IIHHY,
BBICTYTIACT U3 IEPUXCLUAIIBHBIX JIUCTHEB, C OT/C-
JISTFOLUEHCS KPBILICUKOM ...vvvenveeniieeniienireeneeenn 2

2. Konmauok u KopoOOYKa YETHIPEXTPAaHHBIE; KO-
MAaYO0K TIOJTHOCTBIO MOKPBIBAIOIIUI KOPOOOUKY,
CY’KMBAIOUIUICS MOJ HEH U JI0JITO HE OTMa-
JAIOLIHI; CIIOpBI O4YeHb KpymHble, 45—60 um,
yIJIoBaThble, TIIAJKUe; HOXKKA J0 UIMHE MOYTH
paBHa KOPOOOUKE........... 1. Pyramidula [c. 139]

— Konmauok n kopoOouka 6e3 BBIPRKEHHBIX TI'pa-
HEl; KOJMavoK 0. M. PaHO OTIAJAIOIIHI; CIIOPHI
12—45 pm, ecau KpyTHbIE, TO IBCTBEHHO MaTHJI-
JIO3HBIE; HOXKKA 0. 4. 3aMETHO JJINHHEE KOpo-
Oouku, pexe Mo4Tu paBHa eit (Physcomitrium
AVENICOLA) .o 3
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Puc. 64. [lepucrom Funaria hygrometrica: A, B — o0mmuii Bua neprctoma, X128, x25; C — o61omaHHbIe 3yO11bl 9K30CTOMA, TO3BOJISIOINE
BUJICTh MX PACIIONOXKEHHE, CYIPOTUBHOE CErMEHTaM »HI0cToMa, X150; D — nuck, 00pa3oBaHHbBI CPOCIIMMHUCS BEPXYLIKAMH 3yO1[0B
sKk30cToMa, X440; E — BepxHsis yacTh 3y0I1ia 9K30CTOMA CHAPYKH € BHICTYNAIOMINME ¢ OOKOB BEHTpaJIbHbIMH Tpabekynamu, X1020; F —
3y0el1 9K30CTOMa H3HYTPH U IPUPOCILIHNIA K HEMY B OCHOBAHHH CETMEHT H10cTOMA, X250.
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Puc. 65. Crpoenue B pa3HOii CTENICHN PeAyLUPOBAHHBIX HEPUCTOMOB (yHApUEBBIX: Funaria aequidens (A) — 95K30CTOM H I9HIOCTOM
paBHOM JUIHHBI, Kpail 3yOLoB nenbHbId, X170; F. polaris (B) — nepucToM H3HYTpPH, IHAOCTOM KOpode 3K30cTOMA, X245; Entosthodon
pulchellus (C) —3n10CcTOM KOpOU€e 3Kk30CcTOMA, X78; E. muhlenbergii (D) — snmoctoM kopode sx30ctoMa, X58; E. dagestanicus (E-F) —
9HJ0CTOM NPAKTHYECKH OJTHOCTBIO PEIYLHPOBAH, 9K30CTOM B BH/IE YMEPEHHO KOPOTKUX 3yOLI0B HeNpaBHIbHOM GopMsl, X200, X900;
Afoninia dahurica (G) —3HI0CTOM IIPaKTHYECKH HOTHOCTBIO PEIyIIUPOBAH, 3K30CTOM B BH/IE KOPOTKHX 3yOI[0B HEIPABHIBHON (hOPMBI
(G — BenTpasbHas moBepxHocTh, H-1 — nopcanbhas moBepxHocTs), X300, X700, X460. I — hoTO B CBETOBOM MUKPOCKOIIE, BCE OCTAIILHBIC
wnoctpanuu — COM.
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Puc. 66. Criops! hyHApHEBBIX MXOB, HILTIOCTPHPYIOIIIE Pa3HOOOpa3ie OpHAMEHTALMH UX MOBepXxHOCTH: A—B — Pyramidula tetragona,
%5400, x2300; C — Funaria hygrometrica, x4000; D — F. arctica, x6800; E — F. polaris, x4000; F — Afoninia dahurica, x5200.

3.

Koisteuko 00pa3oBaHO KpyHHBIMH, B31YyTBIMH
KJIETKAMH C ILIEJICBUIHBIM [IPOCBETOM, OTBOpa-
YUBACTCS TUPIITHIOM! ..evveenieeniieiieeiieeniee e 4

Koseuko 00pa3oBaHO METKUMHU WK O0Jiee KPyTI-
HBIMH KJIETKaMH C IIHPOKHM IPOCBETOM, HE
OTIIAIaeT WX OTIIaacT HeOOIBITNMHA (pparMeH-
TaMU, HO HE OTBOPAUUBAETCSA TUPISTHION ....... 5

Kopo6ouka HakIIOHEHHAsI 710 TOHUKAFOLICH, pexe
MOYTH MpsiMast, 0. M. COTHYTast; 3y01bI 9K30CTOMA
JUITMHHBIE M OCTPBIE; 2JIEMEHTBI 9HJI0CTOMA TAKIKEe
OOBIYHO Pa3BHUTHI, PABHBI 110 JUIUHE IK30CTOMY
WJIM BABOE €r0 KOPOUe ........ 2. Funaria [c. 140]
KopobGouka npsiMmocTosiuasi, psmast; nepucTom
KOPOTKHIA, JISTKO 00JIAMBIBAFOIIIFICS, 00pa30BaH Ipo-
3paYHBIM SHIOCTOMOM U (PparMeHTapHO COXpa-

HSFOIIAMCS ¥ TIPHPOCIIAM K HEMY B BHJIC OT/ICIb-
HBIX TUTACTHHOK 3K30CTOMOM 3. Afoninia [c. 148]

Kopobouka HakJIOHEHHAs! HJIN TIPSIMOCTOSTYasI, CO-
THYTast WM TpsiMast, OT 0. M. IMJTHHIPUYECKOM JI0
00paTHO IPYIIECBUIHON; IEPHCTOM OT 0. M. pa3Bu-
TOTO JIO TIOJIHOCTBIO PELYIIMPOBAHHOTO; Y BUJIOB O€3
MIEPUCTOMA KJIIETKH K30TELIUs y3KUE, B cpetHeM 5:1,
TOJICTOCTEHHEBIE .............. 4. Entosthodon [c. 150]
Kopobouka npsiMoctostyasi, ipsiMasi, OT [IAJIHH/I-
PHUECKOI U KOPOTKO 0OpaTHO IPYIIECBUIHOMN J10
LIMPOKO YaIIEBUIHON; TIEPUCTOM OTCYTCTBYET;
KJIETKH 9K30TelHUsI OT W30UAMETPUUYCCKUX [0
KOPOTKO TPSIMOYTOJIBHBIX, HEe JumnHHEE 3:1, ¢
OTHOCHTEIBHO CJIa00 YTONIICHHBIMHA CTCHKAMH
................................ 5. Physcomitrium [c. 164]
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Puc. 67. Criops! (hyHapHEBbIX, WILTIOCTPHPYIOIINE pasHooOpa3ue opHaMeHTatmu: A — Entosthodon fascicularis, x2600; B — E. muehlenbergii,
%x3200; C — Physcomitrium sphaericum, x4000; D — P. arenicola, x4000; E — P. pyriforme, x7230; F — Physcomitrella patens, x10600.

. 2. Calyptrae and capsules indistinctly tetrangular

Setac much shorter than capsules; capsules glo-
bose, cleistocarpous, opening irregularly and
lacking an annulus and/or operculum..............

................................ 6. Physcomitrella [c. 173]
Setae longer or equal to capsule lengths; cap-
sules pyriform, cylindrical, or cupulate, stego-
carpous, opening regularly, and having an an-
nulus and/or operculum...........ccooceerveiennnnn. 2

in transverse section; calyptrac campanulate,
covering entire capsule when mature, subpersis-
tent; spores 45—60 wm, irregularly angular, al-
most smooth; setae more or less equal to cap-
sules in length.............. 1. Pyramidula [c. 139]
Calyptrae and capsules round in transverse sec-
tion; calyptrae cucullate or mitrate, not covering
entire capsule when mature, falling early in cap-
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sule development; spores 12—45 um, spherical,
smooth or papillose; setae longer than capsules,
rarely nearly equal in length (Physcomitrium
AVENICOLA) .o 3

3. Annuli revoluble with large inflated cells and
slit-like Tumina .........ccccocveeevinviniininnicne 4
— Annuli persistent or irregularly fragmenting,
with small or moderately large cells and broad
LUMING ..o 5

4. Capsules inclined to pendent, rarely almost erect
to somewhat curved; exostome teeth well devel-
oped, long and acute, free standing; endostome
equal to or 1/2 the exostome length ..................

........................................... 2. Funaria [c. 140]

— Capsules erect and cylindrical; exostome teeth
short and fragmentary, adherent to endostome;
endostome low, pellucid ... 3. Afoninia [c. 148]

5. Capsules inclined to erect, curved to straight, cy-
lindrical to pyriform; peristome present or ab-
sent; eperistomate species with exothecial cells
thick-walled, long, ca. 5:1 ....ccoooveiiniiiie

.................................... 4. Entosthodon [c. 150]

— Capsules erect, straight, cylindrical or pyriform
to cupulate; peristome absent; exothecial cells
thin-walled, short, 1-3(—4):1 .c.cccovveviieiieiiieene

................................ 5. Physcomitrium [c. 164]

Pox 1. Pyramidula Brid. — Iupamuayna

Pacmenus B HeOONBIIMX IPYTINIAX, CBETIIO-3€JICHBIE.
Cmebenb KOPOTKHIA, TIPOCTOH HITH CJIa00 BETBSIIIHIACS.
Jlucmbs cyxue BHYTPb COTHYThIC M I3BUITHCTBIE, BIIAXK-
HBIE TIOYKOBU/THO CJIOKCHHBIE MIIM MIPSIMO OTCTOSIIINE,
00paTHOSIHIIEBUTHBIE, KOPOTKO OTTSIHYTO 320CTPEHHBIE,
BOTHYTBIC; Kpall LENbHbIN; Jicuika OKaHIYUBACTCS B
Y3KOH BEpXyIIKe JINCTA WM HUXKE €€; KIemKiU Niac-
munky 0. 4. IPSIMOYTONIbHBIC. OOHOOOMHbII. AHIPO-
LIeW ¥ THHELEH C KOPOTKUMHU HUTEBHIHBIMU Tapadu-
3amu. Hooicka 10 JJTMHE TIOYTH paBHa KOPOOOUKE MITH
HEMHOTO JIMHHee. Kopobouka BHICTYIAIOIAs U3 TIe-
PHXEIHAIIBHBIX JINCTHEB, MPSIMOCTOSYAsT, CHMMETPHY-
Hast, 00paTHOSHIIEBH/THAS WK TPYLIEBUIIHAS, CyXasl U
OTKpBITast SICHO YeThIPEXTPaHHasl, C KOPOTKOH, 0. M. pe3-
KO OTTPAaHUYECHHOW MISHKOM; KIETKU IK30TEIHsI C He-
YETKMMH KOHTYpaMH U3-32 MEJIKOH ManHIO3HOCTH UX
Hapy>KHBIX CTEHOK, 0. M. KBa [paTHbIE, TOHKOCTCHHBIE,
KpOME HECKOJIbKHUX PSIZIOB MO/ yCTheM. Kpbiuieuka Hn3-
KO BBIITYKJIasi, ¢ 00pOAaBOYKOil. Kosieuko He OTAeIISIO-
mieecst. Ilepucmom oTcyTcTBYeET. CnOpbl KpyTHBIE, yT-
JIOBaThIe, OYEHb MEJIKO IMalHUIO3HbIE (B CBETOBOM
MHKPOCKOII BBIIVISIIAT VIQJAKUMU ). Konayuox JNTMHHBINA
U y3KUH, 4eTbIPeXTPaHHbIN, K OCHOBAHUIO CY’KEHHBIN
W HE BCET/a OTIAJAIONINK OC)Ie CO3PEBaHMs CIIOp,
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KOTOPBIE B TAKOM CITy4ae BBICBHIITAIOTCS Yepe3 OOKOBOH
pa3pbIB KOJIIMAYKa; MMPHU ITOM KOPOOOYKA CHIILHO CO-
Kpaujaercst B pa3mepax.

Tun pona — Pyramidula tetragona (Brid.) Brid.
Pon Brirowaet onun Bujl. HazBanue oT TOPOYLLG — -
pamuza (Tped. ), JaHO IT0 CBOCOOPa3HOMU, YeThIPEXTPaH-
HoOM (“TpamMu000pa3Hoi’) hopMe Komadka.

¢ Pyramidula tetragona is a rare and apparently decli-
ning species. In Russia the species is known from only two
herbarium specimens (Tula Province, end of 19th century
and Bashkortostan Republic, beginning of 20th century),
and unconfirmed records from Tatarstan and Saratov. The
species grows on wet silty soils and produces mature capsu-
les in the late autumn, a time usually of low collecting
activity. Pyramidula tetragona is characterized by its tetran-
gular calyptrae and urns; papillose exothecial cells; and
large, minutely papillose (under SEM) spores that appear
smooth under the light microscope.

1. Pyramidula tetragona (Brid.) Brid., Muscol.
Recent. Suppl. 4: 20. 1818. — Gymnostomum
tetragonum Brid., Muscol. Recent. Suppl. 1: 270. 1806.
— Iupamuayia yerbipexrpanHas. Puc. 66A—B, 68.

Cmebens 1-2 mm . Jlucmoa 1.3-2.0x0.5-0.8
MM, KeTku 30-50x13-20 wum. Hooicka 0koIo 2 MM.
Kopobouxa 1.5 mm 1. Cnopor 45—-60 wm. Co3pesa-
0T BECHOMH, HO I103/IHE! OCEHBIO PACTCHHUS YIKE UMEIOT
Pa3BUTHIC KOJITAYKH.

Omnucan u3 ['epmanun. M3BecTeH U3 MHOTHX PaifoHOB
Tonapkruku (Ceseprast, Lenrpanshas u FOxnast EBpona, Ka-
Hapckue 0-Ba, CeBepHas Adpuka, W3pawmip, Kaskas, CLIA),
HO Be3/e PEIOK WK KpaitHe penok. B Poccuu ObLT coOpaH B
Tymbekoit oonmactu (Luarep, xoren XIX Beka, LE), Bamkop-
toctane (1917, Podpéra, LE, MHA) u yxazan ans Tarapcra-
Ha (Kpsutos, 1904) n Caparosckoii obnactu (UepenaHosa,
1971). Pacrer Ha CBIPBIX ITIMHUCTBIX OOHAKEHUSX, BMECTE C
Tortula truncata, Riccia sorocarpa n ap.

Mu Krl Ar Ne ZFI NZ Km Kmu Ura

KnLePs No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Za Ba Che
KuBe Orl Li Vr Ro Tm Pn Ul Sa Sr Vig KI As Or
Krd Ady St KCh KB SO In Chn Da
YG Tan SZNI Ynw Ykh Yne VI Chw Che Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Ye Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

[Tpu HanmM4MK KoJravka BUJ{ y3HaTh HECJIOXKHO: YETBIPEX-
TPaHHBII KOJIAY0K U KOPOOOUKA — YHUKAIBHBIN MPH3HAK B
opuodnope Poccun; kpome TOTO, KONMIAaYOK OYEHb KPYIHBIH,
TaK 4TO pacTeHHEe, Ha TIEPBBIH B3NS, MOXKET OBITH MPHHS-
TO 3a MoJonyto Encalypta. Ilpu OTCyTCTBUH KONTauka Ha-
JIeKHBIMU [TPU3HAKAMU MOTI'YT CJIY’KUTb NAIMIUIO3HBIC KJIET-
KH 9K30TCNHUs I OYEHb KPYITHBIC CTIOPBI, KOTOPHIE BBITISIAT
IJIaJKUMU B CBETOBOM MUKpPOCKOIL [Ipu oTCYTCTBHH CIIOpO-
(UTOB BHJ ONPEACIUTH IPAKTHIESCKH HEBO3MOXKHO, XOTS
LIeJIbHBIN Kpail JI1cTa — PeIKUil MpU3HaK B ceMeHcTBe.
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Puc. 68. Pyramidula tetragona: Hh, s1,2 x15; CP x15; F x25; C ex1 x122; C ex2 x317; Cs, m, b X285.

Pox 2. Funaria Hedw. — ®ynapus

Pacmenus OnemHO- WM JKENTO-3€JICHBIC, CTapble
OypoBarble MM 00ECIBEUECHHBIE, B PBIXJIBIX JICPHO-
BuHKax. Cmebens KOPOTKHM, MIPOCTOH, 32 HCKITFOUC-
HHEM OTXOJUSIIINX OT OCHOBAaHMsI KOPOTKHX I0OETOB,
OKaHYHMBAIOIMXCSI aHIPOLIESIMH, TIOYKOBHTHO OOJIUCT-
BEHHBIN. JIucmos B HIWKHEH 4acTH CTeOs mpuiiera-
IOIHE, MEJIKHE, BBIIIE OYKOBUAHO CIOKEHHBIE 10
IPAMO OTCTOSIIIMX, OT SHLIEBUAHBIX WX SHLIEBUIHO-
JIAHLETHBIX JI0 OOPaTHOSHIIEBUAHBIX, 0. M. CHIIBHO
BOTHYTHIE, KOPOTKO 3a0CTPEHHBIE, C TNIOCKUMH, HE
OKalMIJIGHHBIMH, LEJIHBIMU WJIM B BEpXHEH yacTu
FOpPOAYaTBIMM M3-3a BBICTYNAIOIIUX YIJIOB KJIETOK
KpastMH; Jicunika ci1adast, )KeNTo-3eJIeHasi, Ncue3acT B
BEpXYIIKE JIMCTA, HECKOIBKUMU KJIETKAMU HIKE €€ WU
BBIOCTACT; KIemKU NIACMUHKY B BEPXHEH 4aCTH JINCTA
YAJIMHEHHO 4—6-yTOJIbHBIE 10 POMONYECKHUX, B3AYTHIC,

TOHKOCTCHHBIE, peke (F. polaris) yMEpeHHO TOJCTO-
CTEHHBIE, OIIKE K OCHOBAHHMIO O0JIee ATTMHHBIC U I~
poKwe, 0. M. PaBUIILHO NIPSIMOYTOJIbHBIE, OECLIBETHBIE,
o Kpasm oosiee y3kue. Oorodommuvie. Cnopogumot
4acTo. AHpoIieH ¢ Oyi1aBoBHAHBIMH Napaduzamu. ['u-
HeLleH NpakTuuecku 0e3 mapadus. Hooicka TOHKaS,
JUIMHHASI, B MOJIOIOM COCTOSIHUHM JKEJITasi, B BEpXHEH
YacTH QyTOBHIHO COTHYTas, B 3peiioM — OypoBaras,
OYEeHb I'UTPOCKOIMYHAS, CyXast CUIIBHO 3aKpyUeHHAsI BO-
KpyT CBOel ocH, 0. M. TIpsiMast, BIIakKHast H30THYTast JI0
BOJIHHUCTOH. Kopobouka nipsmasi, ipsmocrostdast (£
polaris, F. aequidens), HaKJIOHCHHas1 10 TTOBHCIIOMH,
corHyTas, 0. M. rpymeBunnas (F arctica, F. hygro-
metrica, F. microstoma). Kpviuieyka HI3K0 KOHIYECKast
WM TUIOCKO-BBIITYKJIasl, CBETJIasl, C IIMPOKUM, Kpac-
HBIM, TI03KE KOPUYHEBBIM KOJIBLIOM 110 Kpato. Koreuko
13 KPYITHBIX KJIETOK C [IEJICBUAHBIM ITPOCBETOM, OTBO-
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paumBatomeecs. Ilepucmom TBOWHOM; 3yOIbI 9K30-
CTOMa CHWJIBHO WJIH cJ1abo 3aKpydeHHBIC IO HU3KOH
criupani (1, TakuM 00pa3oM, HECKOJIBKO S-00pa3HebIe),
Ha BEPXYILIKE CPOCIINECS C MAJICHBKON JTUCKOBUIHON
TPYIION KIETOK, peke CBOOOMHBIC, C MOIIHBIMHU
BEHTPAJIBHBIMU TPaOEKyIaMH, B BEpXHEH 9acTu rua-
JIMHOBBIC, MAMIJUIO3HbIE, ¢ 0. M. MHOTOYHCICHHBIMH
pEeCHHUYKaMH, peke 0e3 HHUX; CerMEHTHI HI0CTOMA
MOYTH PaBHBI 3yOIlaM IO JUIMHE FUIH CYIIECTBEHHO
Kopode, 0e3 3aMEeTHBIX TpaOeKys, CBOOOIHBIE WU
MpupacTaroye Ha OoJbIIeld YacTH CBOCH JUTMHBI K
3y0I[aM, B OCHOBAaHWHM YacTO CPACTAIONINECS MEKIY
co0oit 1 0bpazyromnre Hu3Kyro MemoOpany. Cnopor 12—
27 um, MEIKO ManmuuIo3HbIe. Kornauok KI0OyKo-
BUHBIN, C JUTMHHBIM HOCHKOM, BHU3Y B3LyTHIH.

Tun pona — Funaria hygrometrica Hedw. Pog
BKJTFOYAET, 110 pa3HbIM orieHKam, oT 20 1o 80 BUIOB,
pacrpoCTpaHEHHBIX Ha BCEX KOHTHHEHTAX, 38 HCKITIO-
yeHrneM AHTapkTuabl. B Poccuu 4 Buma. Ha3zeanue
poma ot funis — BepeBKa (J1aT.), yKa3bIBaeT Ha CHIIBHO,
BEPEBKOOOPA3HO 3aKPYUCHHYIO B CYXOM COCTOSTHUH
HOKKYy Hambosee paclpoCTpaHEHHOTO BHAA poOJa,
Funaria hygrometrica.

1. Kopobouka npsiMocTosidasi MM CJerka HakKIo-

HEHHasl, npsiMasi, 0. M. CHMMETPUYHAS .......... 2
— Kopob6ouka HakITOHEHHAs 10 TOPU30HTAIBFHON U
TIOBUCIION, U30THYTasl, ACUMMETPUYHA ........ 3

2. 3yOubl 9K30CTOMA HA BEPXYIITKE CPOCIIUECS C JIUC-
KOBHJIHOU IJIACTUHKOM U3 HECKOJIBKUX KPYITHBIX
M30IMaMETPUUYECKUX KIIETOK, B BEPXHEH 4acTu ¢
PECHUTYATO BBICTYHAOIIUMU I10 6OKaM BCHT-
PpajJlbHbBIMU Tpa6eKyJ'IaMI/I; CEIMCHThBI OHA0CTOMA
HU3KHE, He Oostee 1/2 JUIMHBI 9K30CTOMa; PEAKUIA
APKTHUCCKUH BHT ....venveneneencnenenes 4. F. polaris

— 3yO0I1bI PK30CTOMA Ha BEpXYIIKe CBOOOIHbIC, O€3
PECHUTYATO BBICTYIIAOMINUX 1O OoKaM BCHTpAJIb-
HBIX Tpa6el<yn; CEIMCHTHBI D HAO0CTOMA IIOYTHU HE
OTJIMYAIOTCA TI0 JUIMHE OT 3yOlI0B, Ha OOJbIIEH
4acTU CBOCH JJIMHBI [IPUPACTAIOT K HUM; PEIKUAN
Bu, Ha KaBKaze ..........cccevene. 3. F. aequidens

3. JIMcThs yIIMHEHHO-JIAHIETHBIE 10 00paTHOJIaH-
[ETHBIX, YCThE yiKe 1/2 MUPUHBI KOPOOOUKH;
9HJI0OCTOM Kopoue 1/2 aiiHbI 3yOLI0B 9K30CTOMA

................................................ [F. microstomal]

— JIucThs SAWLEBUIHBIC O IIMPOKO OOPATHOSI-
LEBUIHBIX; YCThE MUpe 1/2 MIMPUHBI KOPOOOUKH;
JH/IOCTOM JJTHHHEE 2/3 JTHHBI 3yOLIOB SK30CTOMA

4. Jluctest 2—4 MM JUL, OT KOPOTKO JI0 JUTMHHO 3a0CT-
PCHHBIX, YacTO C BRIOCTAFOIIICH JKUITKOIT; HOXKKa 2—
7 cM; yCThe KOPOOOUKHU CHIIBHO CKOIIICHHOE, pac-
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MTOJIOKEHHOE O IIUPOKUM YIIIOM IO MOYTH
TIapaJUIeNIEHO POAOIBHON OCH KOPOOOUKH; IIIUPOKO
pacrpoCTpaHEHHBIH BU]T ....... 1. F. hygrometrica

— JIuctes 1.5-2.5 MM [171., TYTIBIC WIIH TYTIOBATO 3a-
OCTpEHHbIE, C KUJIKOW, OKAaHYMBAIOICICS HUXKE
BEpXYIIIKH JINCTA WK B Hel; Hoxkka 0.8—1.2 cMm;
YCThe KOpOOOUKH CJIab0 CKOIIEHHOE, PacIolio-
JKEHO T10J] HEOOIBIIIMM YTJIOM JI0 TIOYTH MePIIeH-
JTUKYISIPHOTO TIPOJOIBHON 0CH KOpOOOUKH; pea-
KUW apKTUYECKUM BU .....oeeeneennnne 2. F arctica

*

1. Capsule erect to slightly inclined, almost sym-
TNELTIC ettt ettt 2
— Capsule inclined to pendent, asymmetric ..... 3

2. Exostome teeth attached at tips to a disk-like
plate; ventral trabeculae greatly projecting along
teeth margins, ciliate at tips; endostome segments
to 1/2 exostome length; rare arctic species ......

...................................................... 4. F. polaris
This rare species is known in Russia only in
Asian Arctic from Taimyr to Chukotka. It dif-
fers from F. hygrometrica in having erect, sym-
metric capsules and short endostome segments.

— Exostome teeth free; ventral trabeculae shortly
projecting along teeth margins, not ciliate at tips;
endostome segments and exostome nearly equal
in length; xeric species in the Caucasus ..........

................................................. 3. F. aequidens
This rare species occurs in the Caucasus on
moderately dry rock outcrops in the lower for-
est belt. It differs from £ hygrometrica in hav-
ing erect, nearly symmetric capsules, peristome
teeth that are free rather than attached at the
tips to a disk-like plate.

3. Leaves oblong-lanceolate to oblanceolate; urn
mouths less than 1/2 capsule width; endostome
reaches a half or less the exostome length .......

................................................ [£: microstomal
In Russia no record of this species has been
confirmed. However, it likely will be found in
the western part of European Russia, because
the species is known from Ukraine and in Po-
land not far from the Kaliningrad Province
(Klingraeff, 1893).

— Leaves ovate to broadly obovate; urn mouths
broader than 1/2 capsule width; endostome 2/3
or more the exostome length ......................... 4

4. Leaves 2—4 mm long, shortly to longly acumi-
nate; costae percurrent to excurrent; setae 2—7
cm long; urn mouths strongly oblique to al-
most parallel to the axis of the capsule; wide-
spread species ........ccccen..... 1. F hygrometrica
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A common species in disturbed habitats almost
throughout Russia. Its pyriform capsules with
oblique, conspicuous red rimmed (when pre-
mature) mouths and deeply longitudinally fur-
rowed urns (when mature) greatly aid in rec-
ognizing this species. Distinguishing F. hygro-
metrica from other species of the genus are
given in comments under the other species
— Leaves 1.5-2.5 mm long, obtuse to obtusely
acute; costae subpercurrent to percurrent; setae
0.8—1.2 cm long; urn mouths scarcely oblique to
the axis of the capsules; rare arctic species......
...................................................... 2. F. arctica
This northern species is closely related to £
hygrometrica but differs in 1) capsules weakly
furrowed to smooth and only slightly curved
with mouths vertical to somewhat upright, not
downward facing; 2) blunt leaf apices; 3)
straight, rather than twisted exostome teeth;
4) larger spores: 21-27 vs. 12-20 um.

1. Funaria hygrometrica Hedw., Sp. Musc.
Frond. 172. 1801. — ®yHapus BnaromepHasi. Puc.
64, 66C, 69.

Cmebenv 2-5 mm 1. Bepxuue aucmos 2—4x0.8—
1.5 MM, STATICBUITHEIE 10 OOPATHOSIICBHIHBIX, KOPOTKO
3a0CTPEHHbBIC, CUIIBHO BOTHYTBIE; Kpail BBEPXY TYIIO
TTITBIATHIH, HIDKE IeTBHBIN; ofcLika OKaHINBACTCSI Ha
2-3(—5) KJIEeTOK HMKE BEPXYILIKH JIUCTA; KIeMKU B
BepxHel yactu ymcta (25-)40-60(-70) x20-26 pum.
Tepuxeyuanvhvie 1ucmps OTIINIAFOTCS OOJIEE CHITBHOM
MUAJIBYATOCTRIO Kpast. Hooicka 1.5-5 (—8) cm. Kopo-
6ouxa BHaJale 3elieHas, C PE3KO BBIACISIONIUMCS
TEMHO-KPacHBIM 00OJIKOM IO TPaHUIC YPHOUYKH C
KPBIIICYKOH, TIO3Ke OypOBaTO-KOPUIHEBASI, HAKIIOHCH-
Hasl 0 TOPU30HTAJIBHOW WJIM MOHUKAIOUIEH, KOCO
00paTHOSMIIEBUIHO-TPYIIEBUIHAS, TIPOIOIBHO 00-
po3muarasi, ¢ KOCBIM YCTheM. 3y0ybl 9K30Ccmoma 3a-
KpYUYEHHBIE TI0 HU3KOW CITUPAJIH, Ha BEPXYIIKE CPOC-
mmecs ¢ AUCKOBUIHOW TUTACTHHKON M3 HECKOJIBKIX
KPYIIHBIX H30IUAMETPUICCKHIX KIICTOK, KPaCHO-0yphIC,
C MOIIIHBIMH BEHTPAIBHBIMHU TPAOEKYJIaMH1, HECYIIIIMU
Ha KOHIIAX MeEJIbYaMIIne “KUCTOYKH ; CecMEeHMbl
9HOOCMOoMa PaBHBI 3yOllaM WM Ha TPETh KOpoue,
OnemHBIe, TOHKO Marmmuto3Hble. Cnoper 12-20 wm,
CO3PEBAIOT Yallle BCETO B KOHIIE BECHBI — HAYaJIe JIeTa,
OIHAKO, B OTJIMYHE OT OOJIBIIMHCTBA MPOYNX BUIOB
YMEpPEHHOM 30HBI, PACTEHUS] MOT'YT J1aBaTh HECKOJILKO
TeHepalii B TeYeHHE OTHOTO BETeTAaIIMOHHOTO CE30Ha,
©CJIH JITISI 9TOTO UMEIOTCSI COOTBETCTBYFOIITHC YCIIOBHSL.

Omnucan u3 ['epmanun. [IpakTHuecky KOCMOIIONHUT, pac-
MIPOCTPAHEHHBIN OT APKTUYECKUX PAHOHOB 1O HU3KOTOpUi
TponukoB. Ha Tepputopun Poccun BcTpeuaercs, BEpOATHO,
BO BCEX BBIJCIACMBIX paﬁOHaX, B OOJIBIITMHCTBE U3 KOTOPBIX

FUNARIACEAE

BeChbMa 00BIYCH (HO B MaJIOHACEIICHHBIX TACKHBIX pailoHax
BCTPEYAETCsI TOJBbKO O3 kmiibsi). PacteT Ha 0OHa)keHHOMN
[I0YBE HAa HAPYIIECHHBIX MECTAX B HACEJICHHBIX ITyHKTaX, B
JIecax Ha rapsx 1 KOCTPHUIIAX, Ha Jyrax, NoJsiX, OTMEIAX U
00pBIBax pek, Mo 000YMHAM IOPOT, Ha 3apacTaroliX TOP-
(opaszpaboTkax, CTapbIX CTCHAX, OCTOHHBIX TOBEPXHOCTSIX,
KaMHSX M3BecTHsKa. Ha3BaHue Buaa CBA3aHO C TUIPOCKO-
MMUYECKUMH JABUKCHUSIMHU HOXKKH, CTEIIEHb CKPYUYEHHOCTHU
KOTOPO#i 3aBUCHUT OT BJIYKHOCTH BO3/yXa.
Mu Kr Ar Ne ZFI NZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
Ku Be Orl Li Vr Ro Tm Pn Ul Sa Sr Vlg Kl As Or
Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ykh Yne VI Chw Che Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Yc Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

Funaria hygrometrica nerko y3HaeTcs 10 KOCO TpyIie-
BHIHOM, IPOIOIHHO 00PO3AYaTOif KOPOOOUKE C MaICHEKAM
YCTbEM, MOUYTH IUIOCKON KPBIIIEUKE M CIHPAIBLHO 3aKpy-
4YeHHOMY niepuctomy. OTindus ot F. arctica pacCMOTPEHBI
B KOMMEHTapuu K 3ToMy BuIy. Ha paHHuX cTanusx pas-
BHTHUS CHIOpoduTa, KOrga KopoOodka eimie mpsmas U Ha-
XOAHUTCS BHYTPH KOIMadka, JTUCThA Y F. hygrometrica
MMOYKOBHHO CIIOKEHBI, YE€r0 HE OBIBACT y MPOYHX Mpel-
CTaBHUTEJICH CEeMEHCTBa, B YaCTHOCTH, BUIOB Physcomit-
rium u Physcomitrella.

2. Funaria arctica (Berggr.) Kindb., Eur. N.
Amer. Bryin. 2: 330. 1897. — Funaria hygrometrica
var. arctica Berggr., Kongl. Svenska Vetensk. Acad.
Handl., n. s. 13(7): 57. 1875. — ®ynapus apkTH-
yeckas. Puc. 66D, 70.

Cmebens 2—4 M 1. BepxHue sucmos sACBAA-
Hble 10 umunTrndeckux (0.8-)1.0-1.4(—1.6)x0.6—-1.0
MM, BOTHYThIE, IIIUPOKO U TYIIOBATO 3a0CTPEHHbBIE WU
TYTIbIE; Kpast JIUCTa LEIbHbIE; HCUIKA OKAHUMBACTCS B
BEPXYIIKE JIUCTA UM HECKOIbKUMH KJIETKAMU HHKE
Hee; kiemKku B BepXHeEH dactu jmcra (42—)48—60(—
70)x12-24 wm. Hoorcka 7-12 mm. Kopobouka 1-1.5
MM, OOpaTHOSHIIEBUTHAS, COTHYTAsI TIO]T YTJIOM OKOJIO
90°, ¢ NIMPOKUM YCTbEM, MPSIMOCTOSTYAsT MIIH 0. M.
HaKJIOHEHHasl, Cy>KEHHas1 K YCTbIO, IVIaIKast WJIM HESCHO
TIPOIIOIBHO MOPIIMHUCTAS. 3y0ybl 9K30CmomMa TPey-
TONTFHO-JIAHIICTHBIC, TIPSIMBIC, C BBIPAYKEHHBIMU Tpale-
KyJIaMH Ha BHYTPEHHEH IOBEPXHOCTHU, BBEPXY UT'0JIb-
YaTo MAIUIO3HEIC, OIM3 BEPXYIIKU C PECHIUYKAMU;
ce2meHmbl S3HOOCHoMAa HEMHOTO HIDKE H YKe 3yOII0B,
MPUPACTAIOT K HUM OCHOBAHUSIMH, BBIIIIC CBOOOTHEIC,
THAIMHOBBIE, anmmuio3Hble. Cnopbr 21-27 pm.

OnmucaH co HInudeprena. M3BecTeH Takke U3 OTHOTO
MecToHaxoxaeHus B LlIBenun, u3 I'pennaninu u u3 ame-
puxaHckoil Apkruku. B Poccun usBecteH ¢ momyoctpoa
SIman 1 Ha BOCTOK /10 LIEHTPaIbHbIX PalloHOB SIKyTHH.DTOT
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Puc. 69. Funaria hygrometrica: Hs1, h1 x2.1; Hs2, h2 x13.5; CP, Cal x13.5; F x21; ST x285; Stf x285; Cs, m, mb, b x285.
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Puc. 70. Funaria arctica: Hs1 x6.5; Hs2 x14; CP x22.5; F x32; Cs, m, b x320.

BUJI HC BCEMH aBTOpaMu omiuyajics ot F. hygrometrica,
M3-3a 4ero ero pacmpoctpaHeHue B Poccuu BBISBICHO
HEJI0CTaTOYHO. BcTpedaeTcss Ha CHIPhIX OOHAKCHUAX
MHHEPAILHOTO TPYHTA, YaCTO Ha 3POIUPOBAHHBIX Oepe-
TOBBIX SIpaX PEK B MECTaX OOHAKCHUS IMPOTAMBAOIIUX U
OTIOJI3AIOIIMX MEP3JIBIX TOJIII PHIXJIBIX OTIOXKEHUH.
Mu Kr Ar Ar Ne ZFI NZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
KuBe Orl Li Vr Ro Tm Pn Ul Sa Sr Vig K1 As Or
Krd Ady St KCh KB SO In Chn Da

YG Tan SZ NI Ynw Ykh Yne VI Chw Chc Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Yc Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur
Bun noxox Ha Menkyto F. hygrometrica, OT KOTOPOH,
TIOMHMO KOPOTKOH HOXKH, OTIIMYaeTcst 1) Menkoi, crabo
MOPLIMHUCTON UK COBEPILCHHO NIaJKOH, MEHEEe H30rHYTOI
KOpOOO4YKOI C MeHee CKOIIEHHBIM ycTheM (Y F. hygrometrica
KOpoOOYKa MPOIOIBEHO MOPIIUHKCTAS 0 MPABIIBHO IIPO-
OJIBHO OOPO3AYATOH, YCThE PACTIONIOKEHO CHITFHO CKOIIIEHHO,



Funaria

Cum
Ny

Puc. 71. Funaria aequidens: Hs1 x6.5; Hs2 x14; CP x22.5; F x32; Cs, m, b x288.
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YacTO MOYTH MapauiebHO MPOAOIBHON OCH KOPOOOUKH,
TorAa KaK y F. arctica yctbe 6.M. IEPIEHIUKYIAPHO BEpXHEH
YaCTH yPHOUKH, puc. 70), 2) TyIBIMH WX KOPOTKO TYIIOBATO
3a0CTPEHHBIMHU JIMCTBSIMHU, @ HE KOPOTKO 3a0CTPEHHBIMHU C
OTTAHYTBHIM OCTPOKOHEUHEM, 3) MpSAMBIMH, a HE KOCO TpH-
KpEIUICHHBIMH 3yOIlaMu epuctoma u 4) 6osee KpyImHbIMH
cnopamu, 21-27, a ve 12-20 um. OOGpasusl F. arctica ve
OZIHOPOJIHBI 110 OOPO34aTOCTH KOPOOOUKH: HApsI Ly ¢ 00pa3-

LlaMU ¢ MPOJOIbHO MOPLIMHUCTON KOPOOOUYKOH (TaKUX
OOJIBIIMHCTBO, BKJIIOYAsl TUIIOBOIT) M3pe/Ka BCTPEYAIOTCS
00pa3Ibl ¢ COBEPILICHHO INIAAKUMH OIECTAIMMU KOpoOoU-
KaMH, YTO MPHIAET UM CXOIACTBO C HPEJICTABUTENISAMHU He-
KOTOPBIX BHIOB poxa Entosthodon (E. pulchellus, E. muh-
lenbergii), ot koTopbIX F. arctica otnmvaercst nudhepeHiu-
POBAHHBIM KOJICUKOM M TYHbIMH HJIM KOPOTKO M TYHOBAaTO
3a0CTPEHHBIMH JIUCTBSIMH.
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3. Funaria aequidens Lindb. ex Broth., Acta Soc.
Sci. Fenn. 19(12): 32. 1892. — ®yHapus paBHO-
3ybas. Puc. 65A, 71.

Cmebens 2—4 MM 1. BepxHue aucmovs IpenMy-
IIECTBEHHO SHIICBUAHO-IAHIIETHEIC, CTIa00 BOTHYTHIE,
pexe sineBuanbIe, (1.6-)1.8-2.2(-2.4)x0.6-0.9 MM,
Ha BEpXYIIKe TYTIbIe MIA KOPOTKO 3a0CTPEHHBIC; Kpast
JUCTA TeNbHBIC WU CIa00 TOpomyYaThie, TUIOCKUE;
JCUIKA MICUE3aeT B BEPXYIIKE JIUCTA WM KOPOTKO
BBIOETAET; KiemKuy B BepXHel yactu jucta (36—)45—
70(-96)x(15-)17-30(-34) um. Hoorcka 1.2-2.0 cm.
Kopobouka nipsiMocTosT9as WK ClIeTKa HaKJIOHEHHAS,
1.8-2.2(=3) MM m1., ipsiMasi, CHMMETpUYIHAsI, pexKe
cJIerKa aCHMMETpUYHas, TPYIIEBHUIHAS, C IIEUKOH 3a-
METHO KOpOUe yPHOUYKH, 3peJiast MPOAO0IHHO MOPIIIH-
Hucras, Oypas. [lepucmom IBOWHOH, 3yOIIBI KOCO
cxonsmIrecs, 00opasyromine HU3KIH KOHYC, B Bep-
XyIIKe CBOOOAHBIE, €3 PECHUYEK; CerMEHTHI SHI0-
cTOMa TI0 JUTHHE PaBHBI 3y0I[aM 3K30CTOMa, HEXKHBIE,
Mpo3payHble, HA OOJBIICH YacTH ATWHBI IpHpac-
TafImue K 3yOram, JHIIb B BEPXyIIKEe CBOOOIHEIC.
Cnopor 17-23 pm.

Bupn onwmcan u3 CesepHoit OceTnu u 3aTteM OBLT BBI-
SIBJICH B COIPEAEIbHBIX paiioHax poccuiickoro Kaskasa,
I'py3un, Kazaxcrane, Tamxukucrane, puonun (Abpa-
MoBa, AdpamoB, 1970). Bctpedaetcst B 6. M. 3aCyIUIUBBIX
paiionax KaBkasa, pacTeT Ha Cyxoi KapOOHATHOIl IOuBe.
OtMmeueHo npouspacranue F. aequidens HEOCPECTBEHHO
psinoM ¢ F. hygrometrica, npu 5TOM TEPBBIH BHJ] 3aHUMAI
Goree CyxHe y4acTKH.

Mu Kr Ar Ar Ne ZFI NZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
KuBe Orl Li Vr Ro Tm Pn Ul Sa Sr Vig K1 As Or
Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ykh Yne VI Chw Chc Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Ye¢ Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

OT Bcex OCTaNbHBIX BHJOB poja Funaria, BcTpeda-
rommxcs B Poccun, F. aequidens oTamyaeTcsi COYETAaHUEM
CHMMETPUIHOI KOPOOOUKHU, OTCYTCTBHUSI PECHUTIATHIX BEI-
CTYTIOB MO GOKaM BEHTPAIbHBIX TPaOEeKysI M AUCKOBHIHON
TUTACTHHKY B BEpXHEH 4acTH 3yOLOB U HI0CTOMA, PABHOTO
o anuHe dk30ctomy. Ot F. hygrometrica, Hanbomnee 6nu3-
KOTO BHJA, OTIIMYAETCS, TOMUMO YKa3aHHBIX NPHU3HAKOB,
HeMHOTO Oonee KpymHBIMEH criopamu. OT BHAOB pojaa
Entosthodon F. aequidens oTan4aeTcsi CUIBHO MPOJOIBEHO
MOPIIUHUCTON KOpoOoukoit un nuddepeHnrnpoBaHHEIM
OTBOPAYHBAIOIIIMCS KOJICUKOM.

4. Funaria polaris Bryhn, Rep. Second Norweg.
Arctic Exped. Fram 1898-1902 2(11): 70. 1907. —
®Dynapus noasipuasi. Puc. 65B, 66E, 72.

FUNARIACEAE

Cmebenv 1o 2-3 MM 1. Jlucmusa aineBUIHBIC
JI0 ITUPOKO SHIEBUIHBIX, CUIBHO BOTHYTHIC, (1.6-)
2-2.8(-3.0) MM 1J1., KOPOTKO 3a0CTPEHHBIC; Kpas
TUIOCKHE, LIEJIbHbIE HJIM B OCHOBaHHH Cl1a00 ropojya-
TBIC; JCUIKA TICUE3aeT B BEPXYIIKE JINCTA; KIemKu B
BEPXHEH YacTH JIUCTAa YMEPEHHO TOJCTOCTCHHEIE,
(30-)40—-60(—85)x15-24 um. Hoorcrka 1.5-3 cwm.
Kopobouka npsmocrostaas, 1.8-2.2(-2.5) mm 1.,
rpyLICBUIHAS, TIO3KE HWIIMHPUYECKAs, CO C1a00 OT-
TPaHUYECHHON KOPOTKOM LIEHKOH, 3penasi CUIbHO
MIPOJIOILHO MOPITUHUCTAS, Oypast. [lepucmom NBOA-
HO, 3yOIIbI KOCO CXOSIINECS, 00pa3yroIne HU3KUI
KOHYC, B BEpXYILIKE MPHUPOCIINE K JAUCKOBUIHOMN
TUTACTUHKE M3 HECKONBKUX KPYITHBIX H30JHaMETPH-
YECKHUX KJIETOK, B BEPXHEW 4acTH ¢ HEMHOTOYHC-
JICHHBIMH, CIIA0BIMH, PECHUTYATO BBICTYMIAIOIIUMU
o 00KaM BEHTPaJIbHBIMH TPAOEKyJIaMHU; CETMEHTHI
3HA0CTOMA KOopoue 1/2 HIuHBI 3K30CTOMA, TYIIbIC,
TIaJKHe, B OCHOBAHUM CPOCIIMECS B HU3KYIO 0Oa-
3apHYyI0 MeMmOpany. Cnopor 15-20 pm.

Omnucan ¢ Kanagckoro Apkrudeckoro Apxumenara,
octpoB Dnmup. BriocexcTBny O HaliieH B APYTHX paii-
onax CesepHoll Amepuxu or Ansicku 10 I'pennanguu. B
Poccun u3BecTeH U3 HECKOIBKUX MECTOHAXOXKICHUH B
Aszuarckoil ApkTuke B paiioHaX pacHpoCTpaHEHHs Kap-
OoHaTHBIX MOPOA: Ha AHabapCKOM IuIaTo, ocTpoBe Bpan-
rens n Ha Boctoke Uykorku. Pacter Ha pa3sHo0Opa3HBIX
TIOYBCHHBIX 0OHAKEHUSX: HA HIIMCTOM AJTIOBUH, T10 9POJIH-
POBaHHBIM CKJIOHAM y PEK, B BETPOBAJIbHBIX 3allaJMHAaX.

Mu Kr Ar Ar Ne ZFINZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
KuBe Orl Li Vr Ro Tm Pn Ul Sa Sr Vig K1 As Or
Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ykh Yne VI Chw Che Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Yc¢ Yvl Yal Khn Kks Kam Kom
Al AltKe Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

IIpsmsle, mpsAMOCTOSTYNE KOPOOOUKH B COYETAHHUU C
3y0IamMu 9K30CTOMA, CPOCITMMHECS B BEPXHEH JaCTH C AUC-
KOBUJIHOH IJJACTUHKOM ¥ UMEIOIIMMHU PECHUTYATO BBICTYIIA-
one mo 6okaM BEHTPaJbHBIC TPAOEKyIbl OTINYAIOT F
polaris OT BceX APYrUX pOCCHHCKUX MPEACTaBUTEICH poza.
Funaria aequidens otnuuaercs ot F. polaris JIMHHBIMA
CEerMEHTaMM DHI0CTOMA.

HEMNOJATBEPKAEHHBIE YKA3ZAHUS

Funaria microstoma Bruch ex Schimp. npuBoxuiace
quist Tepputopun Poccnn, omHako Bce 00pasIbl OKa3alnuch
HETIPaBWIIBHO ONpeeleHHBIMU. TeM He MeHee, HaXOAKH
9TOTO BUJAa B Poccuy BIIOJIHE BEpOSATHBI: OH OTMEYANCS B
VYkpaune u B [Tonpme (6:1m3 rpanunst ¢ KanmHUHTpaackoi
obmacTteio). Jlnarnoctudeckne NMpusHAku F. microstoma
JIaHBI B KITIOYE.
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Pox 3. Afoninia Ignatova, Goffinet & Fedosov —
Adonunus

Pacmenus GrnemHO WITH KETTO-3eNICHbIE, PacTyIIHe
Ha [104BE OT/ICNIbHBIMH IT00eramMu Ui (JOpMHUPYIOLIHE
HerycThble AepHOBUHKHU. Cmebenb C THaJIOASPMUCOM,
pe3ko muddepeHInPOBaHHBIM CKIICPOICPMHCOM U3 1—
2 pSAIOB TOJICTOCTEHHBIX KPAaCHO-0ypO OKPAIICHHBIX
KIIETOK. Jlucmubs CKpydEHHBIE B CyXOM U IPSIMO OT-
CTOSILI[ME BO BJIAYKHOM COCTOSIHWH, IIIIATEIICBUIHBIE,
cllerKa BOTHYThIE, Ha BEPXYIIIKE IIMPOKO 3a0CTPEHHbIC
WIN TYIIbIE, B BEPXHEW YacTH 10 KPaw C TYNbIMU
3yOramu, 00pa30BaHHBIMH BBICTYHAIOIINMH YITTAMU
B3/yThIX KJIETOK, HW)KE IIEJIbHBIC, IUIOCKHUE; JICUIKA
KBEpXy MOCTENEHHO Cy’KeHa, OKaH4YMBaeTCs Ha 4—6
KJICTOK HYDKE BEPXYILIKH; KIemKu B BEPXHEH 4acTh
nucTa 4—6-yroibHble, TOHKOCTEHHBIE, BIOJIb Kpasi He
nuddepeHITMpoBaHbI UITH CJIETKA OKPAIIEHBI; KIIETKH
B OCHOBAHHHM JIUCTA YAJIMHEHHO-IIPSIMOYTOJIbHBIC,
BJIOJIb Kpasi HECKOJIBKO Kopoue. BeposiTHO, 0dHOo-
Oommubitl. AHApOLIEH ¢ OyIaBOBHAHBIMU TapagH3aMH.
I'muenen mpaktudecku 6e3 napadus. Kopoboukxa
CUMMETpPUYHAS, IUIUHIPUYECKas, MPSIMOCTOsIUast
WM CJIeTKa HAaKJIOHCHHAs; IIeHKa COCTaBIISET OKOJIO
1/4-1/3 navHbl ypHOUKH, cl1ab0 OTrpaHUYEHa; KIICTKA
9K30TeIUs poMOMYECKHe MIN 5—6 YrombHBIE, C
YMEPEHHO YTOJUIEHHON BHEUIHEN CTEHKOW, Ha
TIOTIEPEYHOM Cpe3e C KJIMHOBUIAHBIMU YTOJIICHUSIMA
KJICTOYHBIX CTEHOK MEXKJy COCEIHUMH KIIETKaMH, Yy
YCThs B 3 psiiaX MONEPEYHO MPSIMOYTOJIbHbIC MIIH
KBaj[paTHbIe. Kpbiuteuka MI0CKast I CJIeTKa BBITYK-
J1ast, C HesICHOW MaMHUJUION Ha BEPXYIIKE U KPACHBIM
KOJIBLIOM TI0 Kparo. Kosneuxko 13 2 psioB B3AYTHIX
KJIETOK, oTHajaaromiee. /lepucmom NBOWHOM, €/1Ba BbI-
CTYTAIONIHMH HaJl yCThEM YPHOUKH, 9K30CTOM ¢ 16 3y0-
LAMH, [TPUPACTAIONIMMH K CErMEHTaM 3HI0CTOMa,
3yOIIbl Ha BEPXYILKE TYIbIe, B BEpXHEW 4acTH Henpa-
BUJIHO BBIEMYaThle, HAa BHEIIHEH MMOBEPXHOCTH I1a-
MMJUIO3HBIE, HA BHYTPEHHEH C HU3KMMH TPaOeKyJIaMH;
cerMeHTHlI (16, cynpoTHBHEI 3y011aM) HECKOJIBKO IIHpe
3yOII0B, HETIOCTOSTHHOM (pOPMBI, B OCHOBaHHHU Cpac-
TaTCs, GopMUPYsT HU3KYIO 0a3albHyI0 MEMOpaHy,
Ha BHEIIHEH MOBEPXHOCTH BEPTUKAIBLHO MCUYEPUCH-
Hble. Konnauok K100yKOBUAHBIN, B3y TN B HIKHEH
YaCTH, C AJTMHHBIM HOCHKOM.

Tun poxa: Afoninia dahurica Ignatova, Goffinet
& Fedosov. Pon Bkjro9aeT OJIMH BUJI, HEJIABHO OITH-
caHHbIN 13 3abalikanbs. HasBanue B uects Onbru
MuxaitnoBHbl AGonnHoi# (poa. 1945), Beinatonierocs
poccuiickoro 6prosnora, 0coOEHHO MHOTO C/eNaBIIeH
Juist o3Hanust opuodiiopel UykoTku 1 3adaiikaibsi,
1o cOopaM KOTOPOM OBIITM OMUCAHBI ATOT BUJI U PO/I.

FUNARIACEAE

* Afoninia dahurica is a recently described species
that differs from other members of the family by the
combination of symmetric capsules; well differentiated
revoluble annuli; reduced peristomes; and cucullate
calyptrae. It has been collected at four localities in the
eastern part of Zabaikalsky Territory. The species was
found at altitudes ranging from 635 to 1170 m and occurs
on soil-covered rock outcrops, fine soil in rock crevices
or niches between rocks, and on bare soil on rocky slopes
with steppe-like vegetation.

1. Afoninia dahurica Ignatova, Goffinet &
Fedosov in Ignatov et al., Arctoa 24: 16. 2015. —
Adonunus naypcekas. Puc. 65G—I, 66F, 73.

Cmebens 2.5-4.4 mm 1. Jlucmos (1.8-)2.5-3.5
%x(0.8-)1.2—1.6 MM; kremku BEpXHEH YacTH JIHCTA
40-60x(18-)22-28(—40) wm, KIETKH OCHOBAHUSA
mucta 90—120x30—40 um. BepositHO, 00HOOOMHbI
(Oosee MenkHe MYKCKHE MOOETH MEepeMEeNIaHbl C
pacTeHUsIMH, HECYIIMMHU CHOPO(QUTHI, HO YPE3BbI-
YaifHasi X JJOMKOCTb HE IT03BOJIHJIA BBISIBUTH MECTa
cpactanusi). Hoowcka 1.0-1.6 cm. Kopobouka 2.0—
2.6 MM 1171, 1 okoJio 0.8 MM HIHp., B 3p€JIOM COCTO-
SIHUM JKEJITOBAThIC WIIM CBETJIO-KOPUYHEBBIC, TJIaj-
kue. 3yoyer sxzocmoma 120-140 um, ceemenmaol
ondocmoma oxono 150 um 1. Criopsr 18-21 wm,
OypoBatsle, Tpy0o O0pomaBJaTeIe.

Afoninia dahurica onucana u3 3abaikaibCKOro Kpas
U M3BECTHA IIOKA U3 YEThIPEX TOYEK B BOCTOYHOM €ro YacTH,
B BBICOTHOM Jinarna3zoHe ot 635 no 1170 m Han yp. m. Pacrer
Ha T0YBE, MOKPBIBAIOLIEH CKaJIbHBIE BBIXOJbI, U HA MeJ-
KO3eMe B paciielIMHAX CKall M HUIAX, a TAKXe Ha O0OHa-
JKEHHOH [T0YBE HA OTKPBITOM KAMEHUCTOM CKJIOHE CO CTell-
HOHM pacTUTEIbHOCTHIO. B TUIIOBOM MECTOHAXOXIACHUU B
KOHIIE MIOJISl PACTCHMS UMEJI KaK MOJIOJIbIE, TaK U 3peble
KOpoOOUKH, MyKCKHE U keHckue nodern. HazBanue Buma
yKa3bIBacT HA U3BCCTHBIN pailoH 3a0aiikaibs, HA3BAHHBIN
PYCCKMMH TEepEeCceseHaMH 110 UMEHH MPOXKHUBABIIEH TaM
HapOJHOCTH.

Mu Kr Ar Ar Ne ZFI NZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
KuBe Orl Li Vr Ro Tm Pn Ul Sa Sr Vig K1 As Or
Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ykh Yne VI Chw Che Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Yc¢ Yvl Yal Khn Kks Kam Kom
Al AltKe Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

CoyeraHne CHMMETPUIHON TIPSMOHN KopoOoukH, aud-
(hepeHIPOBaHHOTO KOJIEYKA W PEIYLUPOBAHHOTO IEPHU-
CTOMa TO3BOJISIIOT OTIHYHTE Afoninia OT BCEX OCTAIBHBIX
BHIOB cemelicTBa Funariaceae. bimskuii k Afoninia cpenn-
3eMHOMOpPCKHH BUI Funariella curviseta umeer acuMMmeT-
pUYHBIE KOPOOOUKHU M HE OTIAJaroniee KOJIeuKo.



g

Puc. 73. Afoninia dahurica: Hh x6.5; Hs x12; CP1-2 x12; CP3 x22.5; F x16; Stc x224; PR x224; C ex x224; St ex x224; St x224; Csm
x122; Cs, m, b x224.
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Pon 4. Entosthodon Schwigr. — JHToCcTOA0H

Pacmenuss B HU3KUX PBIXJIBIX JIEPHOBUHKAX, B
HEOOJIBIIUX IPYIIAX,CBETIIO- WU JKEJITO-3eICHbIE,
moke OesoBaThIC 0 MOTHOCTHIO 00CCIIBEUCHHBIX.
Cmebens KopoTkuii, 3—10 MM BBIC., IPOCTOI, HEpaB-
HOMEPHO OOJIMCTBEHHBIN. JIucmbs B OCHOBAaHUH CTE0-
s (1-2) menkue, siileBUIHO-TAHIIETHBIE, B BEPXHEH
yacTu cTebns 6onee KpymHbIe, CyXHe MPIrKaThie WIN
CJIerka OTCTOSIIIHE, BIAXKHBIE OTCTOSIIINE, STIEBH/I-
HbIE, SIIEBUJHO-JIAHIIETHBIE, JIAHIIETHBIE, 0OPATHO-
SIALIEBUIHO-JTaHLIETHBIE /10 OOPATHOSIMIIEBUIIHBIX, 0. M.
CHIIBHO BOTHYTBIE, HA BEPXYIIIKE TYIIbIE, ITUPOKO UITN
Y3KO M JUIMHHO 3a0CTPEHHBIC, NHOT/A C OTTSHYTHIM
OCTPOKOHEUHEM; Kpail JINCTA MII0CKUH, EIbHBIA WIIN
OT HESICHO JI0 KPYITHO MUJIBYAaTOr0 M3-32 BBHICTYIIA-
IOINX BEPXHUX (HAPY’KHBIX) YIJIOB KIICTOK; HCUIKA
ciabast, 00bIYHO JOCTUTaET 3/4—5/6 JUIMHBI TKCTA WA
OKaHYMBAETCSl HETMOCPECTBEHHO IOJ] BEPXYILIKOM;
KJemKy TJIACTUHKY B BEPXHEH 4YacTH JIMCTa TOHKO-
CTCHHBIE, YJUIMHEHHO 4—6-yTONbHBIE 10 KOPOTKO MPSi-
MOYTOJIbHBIX WJII POMOMYECKUX, NHOTIIA C YTOJIIICHH-
SMH B yIJlaX, B OCHOBaHHWH JiKcTa 0oJiee JJIMHHbIC,
MIPSIMOYTOJIbHBIC, TOHKOCTEHHBIE, B yIJIaX OCHOBAHMUS
(o xpaitHeit Mepe, y HEKOTOPBIX MOJIOJIBIX JINCTHEB)
Oosiee KOPOTKHUE, B3IyThie, (POPMHUPYIOIINE HEPE3KO
OTIPaHUYEHHYIO IPYIIILY; KaiiMa B BEpXHEN U CpeaHen
YaCTH JIUCTA Y HEKOTOPBIX BUIOB (E. handelii, E.
muhlenbergii) 6. M. oTaeTuBo AuddepeHuponana,
COCTOUT U3 OoJiee Y3KHX, TOJICTOCTEHHbBIX, KEJITO-
BaThIX MJIH OypoBaThIX KJIeTOK. OOHoOomHble. AHIPO-
1er ¢ OyJIaBoBHIIHBIMHU Napadu3aMu. [ nHelen npax-
THUuecku 6e3 napadus. Hoocka B HECKOIIBKO pa3 AIHH-
Hee KOpOOOYKH, ClIerka 3aKpy4deHHasl, KenTas Win
KpacHoBarasi, 1o3xe OypoBaras. Kopobouxa sxenras
WIN pbDKeBatasi 10 OypoBaToii, IpsSMOCTOSYAsT WIIN
clierka HakJIOHeHHasl, TIPsIMast KT COTHYTasi B BEPX-
HEel 4acTH, HMJINHIPUYECKAsT WA TPYyLICBUIHAS,
[IOCTENEHHO CY’KEHHAasl K JJIMHHOM WJIM KOPOTKOH
1Ieiike, K yCThIO Cy)KEHHAsI MITH He CY)KeHHasl, [T1aJIKast;
KJemKu 5K30meyusi B HIKHEH 4acTH KOpOOOYKH TOH-
KOCTCHHBIE, U30/IMaMETPUUECKIE, HEPABUIbHON
(OpMBI 13-32 MHOTOYHCIICHHBIX YCTHUI, BBILLIE OT H30-
JIMaMETPHYECKUX JI0 YUIMHEHHO MPSIMOYTOJIbHBIX, HA
MOTIEPEYHOM Cpe3e C KIMHOBUHBIMU MIIU TOJY-
KPYIJIBIMHU YTOJIIEHUSIMH WM HE YTONIICHHBIE, TI0]T
YCTBEM B HECKOJBKUX PsiIax IMOMEPEYHO MPsSMO-
yrojibHbIe. Kpblueuka TOJI0T0 BBIMYKJIas, OTTSIHYTO
KOHHYECKAast WK C 0. M. JUIMHHBIM KJIFOBHKOM; OTIIa-
JIA€T OT KOJIOHKH, PEIKE J0JIT0 OCTACTCS HaJl OTKPBITOM
KOpOOOYKOHM Ha YIIMHUBIIEHCS KoJOHKe (E. hunga-
ricus). Koneuxo cnado muddepeHInpOBAaHHOE HIIH HE
nudepeHmpoBaHHOE, HE oTNafaomuiee. /lepucmom

FUNARIACEAE

JIBOMHOM, B 0. M. Pa3BUTBIM SK30CTOMOM H JHJIOCTO-
MOM J10 2/3 JUTHHBI 3yOII0B 3K30CTOMA, HITH B TOM HITH
WHO# CTEeNeHH PeyIMPOBAHHbBIN, BIUIOTH J0 MPE.-
CTABJICHHOTO HU3KOW 0Oa3ajibHON MeMOpaHOH, enBa
BBICTyMarowIel Haf ycTbeM. Cnopul KpynHble, 19-36
Wm, CO CJIOKHOM OpHAMEHTAaLUEH (CM. IPUMEPHI, PHC.
67A, B), co3peBaroT BecHOI. Konnauox KI1I00yKOBHUI-
HBIH, C JUTMHHBIM HOCHKOM, CYII[ECTBEHHO MPEBBIIIIAI0-
UM JUTHHY OCTaJIbHOW YaCcTH KOJITAYKa.

Tun pona — Entosthodon templetonii (Sm.)
Schwigr. (=E. attenuatus (Dicks.) Bryhn). Pox mo
CBOHMM IPU3HAKAM UMEET MPOMEIKYTOUHOE MOJI0XKE-
HUE MeXIy Funaria, ¢ KOTOPOW €ro paHbllie HEPEIKO
oOobeuHsIH, 1 Physcomitrium. Hexoropbie Bunsl (E.
muhlenbergii, E. pulchellus) iMeOT COTHYThIC KOPO-
GOUYKH U CPABHUTEIILHO XOPOIIIO Pa3BUTHIN IEPUCTOM,
OJIHAKO OT (PYHAPUH UX OTIINYAET OTCYTCTBUE KOJICUKA;
MOJIEKYJIIPHO-(DUIIOTEHETUYECKUE JJAHHBIE TAKKe
YKa3bIBaIOT Ha POJICTBO 3THX BUJIOB C Entosthodon, a
He ¢ Funaria. Pon Entosthodon Bkmouaer ot 44 no
86 BHIOB, PaCIPOCTPAHECHHBIX PEUMYIICCTBEHHO B
apUHBIX 00JIACTAX BCEro MHpa; W3 HUX B Poccun
u3BectHO 8 (Fedosov et al., 2010). M3-3a adpemepHOit
CTpaTeruu, XapakTepPHOH /I BUIOB 3TOTO PO/a, OHH
BCTPEUAKOTCSI PEMIKO, U UX PACIPOCTPAHCHUE BBISB-
JICHO HeJ0CTAaTOYHO. [103TOMY B MPUBOIMMBIi 371€Ch
KJIFOY BKJTIOUCHBI TPH BUIA, HAXOXKIEHHUE KOTOPBIX HA
tepputopun Poccun BepositHo. Hazeanne ot €vidog —
BHYTpH; 0300¢, 030vtog — 3y0, 3yber (rped.), mo
3y0laM, e1Ba BO3BBIIIAIONIUMUCS HAJ YCThEM Yy
HEKOTOPBIX BUJIOB.

1. KopoOouku CHMMETPHYHbBIC WM CJIErKa aCHM-
METPHUYHBIE; IEPUCTOM PYIAUMEHTAPHBINA WIIH,
€CI pa3BUT, kKopoye 250 wm (3a UCKIIOUEHUEM

E. commutatus) .......cccoeveeveeenceeniiiiieiiieniens 2
— Bce kopo0ouKH IBHO aCHMMETPHYHEIC, TIEPUCTOM
JUTHHHEE 250 LM .o 11

2. Tlepucrom 6. M. penypoBaH, 3yOIbl, €CIN €CTh,
KOPOUE 100 LM .evveiiieiieiciieeicceeeeee 3
— Tlepucrom paszsur, 3yous! ymaeee 100 um ... 9

3. JIucThs NaHUOETHBIE, HEPUCTOM O. M. Pa3BUT,
OKOJIO 75 pm JU1. WIM PYAUMEHTAPHBIH ......... 4
— JIuctes oOpaTHOSHIEBUAHBIC, IUTUITHYECKNUE,
SIALICBUIHBIC 10 SHIEBUIHO-TAHICTHBIX, MTEPHU-
CTOM PYIAUMEHTAPHBIM ...c..veenvreiienieeniieeieennee. 5

4. TlepuctoM mpOCTOH, pyANMEHTAPHBIH, IOYTH HE
BBICTYTIA€T HAJ KPAaeM yCThs; CIIOpHI 14—18 wm
.............................................. [E. angustifolius]

— IlepucTtom 1BOIHOMN, OKOJIO 75 m, 3aMETHO BbI-

CTYIAIOLIMHI HaJl KpAaeM yCTbsl; cliopbl 24—32 um
............................................. 6. E. stenophyllus
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Kitetku K30TeLHs B BEpPXHEH YaCTH YPHOUKH 0. M.
M30/IMAMETPUYECKHE WIIM KOPOTKHE, C OTHO-
IICHWEM JUTHHEI K mupuHe 0. 9. 1-2:1 ...........

.............................................. 4. E. fascicularis
Knerku sk30Telusi B BEpXHEH 4acTH YPHOUKH
YAJIMHEHHBIC, C OTHOIICHUEM JUTMHBI K LIUPUHE
0. 4. 301 o 6

Kinerku sx30Tenns B BepXHel 4acTH yPHOUKH TOH-
KOCTEHHBIE, Ha IIOIIEPEUHOM CPE3€ C CEPHOBU/I-
HBIMH YTOJIILICHUSAMH Ha BHYTPEHHEH CTOPOHE Ha-
PYKHBIX CTEHOK; CIOpPBI 18-23 pm .....cceeeueenee

............................................... 7. E. abramovae
KneTtku sk30Tennst B BEpXHEW 4acTH YPHOUKHU
0. M. TOJICTOCTCHHBIE, Ha TIONIEPEYHOM Cpe3e C
KJIMHOBUIHO YTOJIIEHHBIMH aHTUKIMHAIBHBIMA
CTEHKAMU; CHOPBI 23-35 UM ....coovvrieiinennene 7

JlucTbst B BEepXHEH U CpeiHe 4acTu ¢ 0. M. sICHO
TG depeHITMPOBaHHON OTHOPSTHON KaiiMoit 13
OoJtee y3KHUX U TOJICTOCTEHHBIX, KEITOBATBIX MIIN
OypoBaThIX KIETOK C KOCBIMH ITONIEPEIHBIMH CTCH-
KaMH, M3-32 BBICTYNAIOIIUX YIVIOB KOTOPBIX B
BEPXHEU 4acTU Kpa JIMCTA SIBCTBEHHO NUJIbYA-
402 1 SR 8. E. handelii
JIucThs He OKaliMIIEHHBIE, Kpas B BEpXHEH 4acTH
JIUCTA LEIIbHBIE MIIH MUJIBYATBIC ........ceeeeeee. 8

JlucTbst 0OpaTHOSIHLIEBUIHBIE, C MAKCUMAJIBHOM
IIMPUHOH BBIIIE CEPEANHBI JINCTA; KIIIKA OOBITHO
JIOCTUTAET CEPEAUHBI JIUCTA; KPBIIIEYKa IIOCKO-
1391113 91 ¢:F: QRS [E. duriaei]
JINCTRA SHIIEBUIHO-JIAHIICTHRIC, C MAKCHMAaJIbHOMU
IIMPUHOMN HIDKE CePeANHBI JIUCTA; )KUIIKA TOCTHU-
raeT NpUMEpHO 5/6 JUIMHBI JIUCTA WIN OKaHYH-
BAeTCs B €r0 BEPXYIIKE; KPbIIIEUKa C JIMHHBIM
KITEFOBHKOM .....oveenvieerieirenneeanne 5. E. hungaricus

9(2). JIuctes ¢ sicHO OuQQPepeHITMPOBAHHONW OTHO-

10.

PsTHOI KaiiMoif 13 6oJ1ee Y3KHX U TOICTOCTEHHBIX
KJIETOK; BEpXYIIKa JIMCTa IHUPOKO U KOPOTKO
3a0CTPEHHAs, C KOPOTKUM OTTSIHYTBIM OCTPO-
KOHEUHEM ....eeevneveeenereeenneeennneenns [E. attenuatus]
JlucTesl He OKallMIICHHBIE MJIM HESICHO OKalM-
neHHble | psaom Ooree y3KHUX KIETOK, He OTIIH-
YAFOIINXCS OT JPYTUX KIETOK JIMCTA MO YTOMIIEH-
HOCTH KJIETOYHBIX CTEHOK U OKPACKE; JIUCThS
00J1E€ Y3KO 320CTPEHHBIC ....cvvevvrenveerenreneanes 10

JIMCThS KOPOTKO 3a0CTPEHHBIE, IETbHOKPANHbIC;
JKHIJTKA OKAaHYMBACTCS 3aMETHO HMKE BEPXYIIKH
JIUCTA; TIEPUCTOM OKOJIO 320 WM JT. ....ocvveeneene
............................................... [E. commutatus]
JIucthst ¢ 0. M. JUIMHHBIM OCTPOKOHEUHEM, Kpait
JICTA B €0 BEPXHCH YaCTH IMUIBYATHIHN; JKIITKA

OKaHYMBAETCS Iepe]l OCTPOKOHEUYHEeM WIH B
HEM; IIEePUCTOM OKOIO 150 um JT. .coeeenneennenne.
............................................ 3. E. dagestanicus

11(1). JIuctps ¢ sicHo muddhepeHpoBaHHON KaliMOH,

B BEPXHCH YaCTH 110 KPArO ¢ KPYITHBIMH 3yOLIaMHu;
JKUJIKA OKAaHYMBAETCS TIepeJT OCTPOKOHEUHEM WITN
2. E. muhlenbergii
JIucThs HESICHO OKalMIIEHHBIE, 1IEJIbHOKpaitHbIe
WU B BEPXHEH YaCTU ¢ MEJIKUMHU 3yOIlaMu;
JKUJIKA OKaHYMBAETCSl 3aMETHO HUXKE BEPXYIIKU
B107 (¢4 ;R STRSIT 1. E. pulchellus

Capsules symmetric or nearly symmetric, straight;
peristome teeth rudimentary or moderately de-
veloped, but shorter than 250 um long (except-

ing E. cCOMMUIATUS) .....coeoeeeeeeeieieeeeenen, 2
Capsules asymmetric, curved; peristome teeth well
developed, longer than 250 um long .......... 11
Peristome absent, rudimentary, or weakly devel-
oped, shorter than 100 um long .................... 3
Peristome moderately reduced, longer than 100
M LONG e 9
Leaves lanceolate ...........cocevevveeienieieinencnnns 4
Leaves obovate, elliptic, ovate to ovate-lanceolate

....................................................................... 5

Peristome simple, rudimentary, just exceeding the

urn mouth; spores 14-18 um ..[E. angustifolius)
A species of the Middle East and Central Asia,
it can be expected to occur in xeric areas near
the Caspian Sea. Diagnostic features of this
species include narrow leaves and almost ep-
eristomate capsules.

Peristome double, weakly developed, to 75 um

long; spores 24-32 um ........ 6. E. stenophyllus
This endemic species of Dagestan is similar to
E. angustifolium in having narrow leaves, but
differs in having a better developed, double
peristome.

Upper exothecial cells isodiametric to short rect-

angular, 1-2:1 ..o, 4. E. fascicularis
Known in Russia only from the Caucasus. It dif-
fers from other species of the genus with re-
duced peristomes in having short exothecial
cells.

Upper exothecial cells elongate, 3-5(-7):1... 6

Upper exothecial cells thin-walled, in transverse

section with semilunate thickenings on the peri-
clinal (outer) cell walls; spores 18-23 um.......

............................................... 7. E. abramovae

An endemic species of Dagestan characterized

by erect capsules; reduced double peristomes
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up to 75 mm long; small (17-23 pum) spores;
and semilunate thickenings on the outer peri-
clinal exothecial cell walls that appear thin-

walled from the outside.
— Upper exothecial cells thick-walled, in transverse sec-
tion with cuneate-triangular thickenings on the an-
ticlinal (lateral) cell walls; spores 23-35 um...... 7

7. Leaf margins clearly bordered above by one row
of narrow, rather thick walled, yellowish to
brownish cells .......cccccceerinenenn 8. E. handelii

This species is known in Russia only from the
Caucasus. It differs from E. fascicularis in hav-
ing elongate exothecial cells, and from E. abra-
movae in having larger spores and exothecial
cells that appear thick-walled from the outside.
— Leaf margins not bordered ..........ccceeuvennnnnen. 8

8. Leaves obovate, widest above mid-leaf; costae
usually reaching 1/2 leaf length; opercula plane-
CONVEX .evvienrieeereenreeeireereeeseeeeseeeaeeas [E. duriaei]

A Mediterranean species also known from the
Middle East; it should be expected in Cauca-
sus. It is distinguished by its obovate leaves
and plane-convex operculum

— Leaves ovate-lanceolate, widest below mid-leaf;
costae usually reaching 5/6 or more leaf length;
opercula rostrate .................... 5. E. hungaricus

This xeric and often halophytic species occurs
in the steppe zone of European Russia and Si-
beria. It is a small plant with eperistomate cap-
sules and narrow, thick-walled exothecial cells.

9(2). Leaf margins distinctly bordered above by one
row of narrow, thick-walled cells; leaf apices
widely acute with short, attenuate apicula .......

.................................................. [E. attenuatus]
A relatively widespread European, West Asian
and North African species, characterized by
distinctly bordered leaves.

— Leaf margins not bordered or indistinctly bordered
by one row of narrow cells; leaf apices shortly
acuminate or with long-filiform acumina .... 10

10. Leaves short-acuminate; leaf margins entire;
costae ending well below leaf apices; peristome
to 320 um long ........ccceenenne. [E. commutatus]

A Mediterranean species that may occur in the
Caucasus. Characteristic features of the species
include shortly acuminate leaves and relatively
short costae. Entosthodon duriaei is somewhat
similar but differs in having a reduced peristome.

— Leaves long, filiform acuminate; leaf margins
serrate distally; costae subpercurrent or percur-
rent; peristome to 150 um long.........cccceveneene.

............................................ 3. E. dagestanicus
This species is endemic of Dagestan and known
only from the holotype. It is characterized by
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filiform leaf acumina, costae that end in acumi-
na, a double peristome up to 150 wm long, and
short (2-3 mm long) setae.

11(1). Leaf margins distinctly bordered, serrate above;
costae percurrent or subpercurrent...................

............................................ 2. E. muhlenbergii
In Russia this species is known only from a
few xeric localities in the Caucasus. Its dis-
tinctly bordered, serrate leaf margins and longer
costae distinguish it from E. pulchellus, which
was not separated from E. muhlenbergii in older
publications.

— Leaf margins indistinctly bordered, entire to
slightly crenulate above; costae ending well be-
low leaf apices .......ccccveveenenne. 1. E. pulchellus

This species has a scattered distribution in Si-
beria and the Russian Far East where it grows
on soil and rocks, usually in more or less xeric
environments.

1. Entosthodon pulchellus (H. Philib.) Brugués,
Orsis 15: 115. 2000. — Funaria pulchella H. Philib.,
Rev. Bryol. 11: 41 1884. — DHTOCTO/10H KPACHBBIIi.
Puc. 65C, 74.

Cmebens 2—4 MM 1. Jlucmovs TIHPOKO sTHATIC-
BUJIHBIE IO 0OPaTHOAUIIEBUAHBIX, 2.0—2.5(—3.0) x0.6—
1.1 MM, KOPOTKO 3a0CTpPEHHBIC, PE3KO CYKCHHbBIC B
TOHKYIO OTTSHYTYIO Bepxymky 10 0.5 MM 1., cinabo
BOTHYTBIC; Kpail IIEJbHBIHN HWIU CIa00 TOPOIUATHI B
BEpPXHEW YacTH, HO y BEPXHUX M MEpUXELUATBHBIX
JIUCTBEB MHOIA UMEITCS €AUHUYHBIE JJIMHHBIE
IIUTIOBUIHBIC 3yOIBI B OCHOBAaHUH OTTSHYTOW Bep-
XYIIKH WM HEJAJIEKO OT Hee; HCuIKa TOHKAasl, OKaH-
YMBACTCS HIDKE Y3KOH BEPXYIIKH JIUCTa; kaemku 30—
60x12-22 um, BBepXy LIECTUYTOJbHbIE, HIDKE O. 4.
NPSIMOYTOJIbHBIE, B OCHOBAaHUM Y Kpasi MPAKTUUYECKU
HE OTJIMYAIOLLUECS OT LIEHTpalbHbIX. Hooicka 5—8 MM
1. Kopobouxka cornyTas u cnabo HaKJIOHEHHAas,
rnagkas, Oypas. Kpwiueuka HU3KO KOHHYECKas, C
LEHTpaIbHON 60pomaBouKkoil. Koneuko He OTHana0-
iee. 3yoyvl Hx30cmoma IPSIMbIC WITH ¢1a00 CITUpaTb-
HBIC, Ha BEPXYIIIKEe CBOOOIHBIC, BEHTPAIBHBIC Tpade-
KYITBI CUJIBHBIC; ceeMeHmbl 3HO0Cmoma Kopode 3y0-
1I0B, OJIeTHBIE, TOHKO TarmyuIo3HbIe. Croper 20-24 wm.

Omnucan u3 Opannuu. Berpedaercst B O0nbIIMHCTBE
crpan EBpons! u B CeBepHoii Adpuke, Maxaponesuw, Typ-
1y, M3pamne, Y30exucrane, Ha rore CILA. B Poccun Bun
n3BecTeH B [loBomkbe, Ha CeBepHOoM Ypaine, AfTae, B
Sxytin u Amypckoii odnactu. [To-BuaumMomy, ykasaHue Ha
Haxonky E. muhlenbergii 8 CaparoBckoii oomactu (Uepe-
naHoBa, 1971) taxke otHocuTes K E. pulchellus. O6bran0
BUJI TIPHYPOUYCH K BBIXOZIaM KapOOHATHBIX IIOPOA U THIICOB,
1€ BCTPEYACTCA Ha CYXHX, OCBCIICHHBIX KaMCHHUCTBIX
CKJIOHaX € pa3peKCHHbIM TPaBAHBIM IIOKPOBOM.
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Puc. 75. Entosthodon muhlenbergii: Hs, h xX6.5; CP x14; Cal x14;
F %x28.8; Cex x320; St ex x320; Csm %320 .

Gdh\ (\

Mu Kr Ar Ar Ne ZFI NZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
KuBe Orl Li Vr Ro Tm Pn Ul Sa? Sr Vig K1 As Or
Krd Ady St KCh KB SO In Chn Da

YG Tan SZ NI Ynw Ykh Yne VI Chw Che Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Yc¢ Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

CorHyTasi KOpoOOYKa ¢ Pa3BUTHIM IIEPUCTOMOM OTJIH-

yaet E. pulchellus oT Bcex poCCHIICKHX MpeACTaBUTENICH
pona, kpome E. muhlenbergii. Ilocnennuii BUJ OTIMYaETCS
B IIEPBYIO0 OYEpEAb KPYIHO MHUIIBYATBIM KpaeM JUCTa U
JKHMJIKOH, BBINOJHSIONIEH OTTSHYTOE€ OCTPOKOHEYHE, TOTAa
kaKk y E. pulchellus xpaii mpaKTHYECKH LETBHBIN U KUK
OKAaHYMBACTCS HIDKE MECTa PE3KOr0 CY)KCHHs JIHCTa B
octpokoHeune. [lo Toro kak A. Kpanasemn u O. Hioxonsm
(Crundwell & Nyholm, 1974) yroununu npusHaku E. pul-
chellus, oTot BuI npuBoannu kak E. muhlenbergii, oobem
KOTOPOT'O TIOHUMAJIU LIHPE.
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Puc. 76. Entosthodon dagestanicus: Hs,h x14; CP x22.5; F x32; Cs, m, b X75; Cex x320; St ex x320; PR x320; Csm %320 .

2. Entosthodon muhlenbergii (Turn.) Fife, J. kpaif nucTa mumsgaThiil; orcuwika UCYE3aeT MOJ Bep-
Hattori Bot. Lab. 58: 192. 1985 — Funaria muhlen-  XyIIKoii McTa, B HEH WA BEIOETACT, BBITOIHSIS BOJIOC-
bergii Turn., Ann. Bot. (Konig & Sims) 2: 198. 1804.  koBHIIHYIO BEPXYILKY; K€MK B CPEJHEH JYacTH JIMCTa
— JHTocTonon Mrouenbepra. Puc. 65D, 67B, 75.  (40-)50-75(—90)x(23-)25-35(—38) wm, Giu3 Bep-

Cmebenb 3—6 MM 1. Jlucmus SIUTIITHYECKUE, Sii-  XyIIKH CJIerka 0osee TOJICTOCTCHHBIC, B OCHOBaHUH
LEBUIHO-JIAHIICTHRIC, PEeKe OOPAaTHOSUIICBUIHO-  KOPOTKO MPSIMOYTONBHBIE, (60—)65—-80(—85)x (20-) 24—
nanuerHele, (1.8-)2.0-2.4(-2.5)%(0.55-)0.6-0.8(-0.9)  30(-35) um; kaiiMa B HWKHEH YacTH JIMCTA HESBHO
MM, C BOJIOCKOBUIHOW Bepxywikond 0.3—0.55 MM [u1.;  OTrpaHHYEHHast, B BEPXHEH 4aCTH JIMCTa YETKO OTIPaHU-
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yeHHas, 1-2(—3)-psaaHas, MecTaMu IBYCIIOWHAs, U3
JKENITOBAaTO WM OypOBaTO OKPAIICHHBIX, BBITSHYTHIX
KIeToK, (60—)75-90(-109)x (6—)8—17(-24) um, co
CKOIIEHHBIMU TOMEPEYHBIMU CTEHKaMH, CHJIBHO
YTOJNIICHHBIMA U OKPAImICHHBIMHU TPOIOTbHBIMHA
CTEHKaMU; OJIM3 BEPXYIIKH JILCTA C 0. M. OTUESTIIMBBIMU
OCTpPBIMH, HHOTJA ABOMHBIME 3yOramu. Hoowcka 0.5—
1.0(-1.2) cm. Kopobouka mipaMocTosidasi UM Clerka
HAKJIOHCHHAS, PE3KO aCHMMETpUYHas, 2—3 MM [UL, B
CYXOM COCTOSTHAH HHOTTIA TIPOZIOTEHO MOPIIMHUCTASL, C
0. M. BBIpaYKEHHOM [ICHKO¥, paBHOM I10 JUTHHE YPHOUKE,
M30THYTasg B MECTE Iepexofa IIeHKN B YPHOUKY, C
YCThEM, PacCIOJIOKEHHBIM IO YIIIOM OKoJio 45° k
MIPOIOTBHOM ocH KopoOouku. Kietku skzomeyusi B
BEpXHEH YacTh KOPOOOUKH TOJICTOCTEHHBIE, 30—55X9—
18 um, Ha mornepeyHoM cpese ¢ KIIMHOBU/THBIMU YTOJIIIE-
HUSIMH aHTAKITMHAIBHBIX CTEHOK. Kpblueuka TOCKas,
C KOPOTKUM KOHUUYECKUM HOCUKOM. [ /epucnom NBOUHOM,
110 400 pm Jy1., SK30CTOM U SHIOCTOM HE CPOCIIUECS,
3yOI1bI 9K30CTOMA MPSIMBIE WITH CJ1a00 CKOIIIEHHBIE BOOK,
Ha BEPXYIIKEe CBOOOIHBIC, BCHTPAJIBHBIC TPAOCKYJIbI
CHJTBHBIC; CETMEHTHI SHI0OCTOMA KOpode 3yOIoB, Orea-
HbIE, TOHKO Mamuuio3Heie. Criopsl 19-25 um.

Onucan u3 AHmmmu. Buj mupoko pacnpocTpaHeH B
3aCyIUTUBBIX PETHOHAX, B TOM uncie B Cpein3eMHOMOpbE,
Bkoyast CeBepHyto AQpuky, B 3anannoid, LlenTpanpHoit
u Bocrounoit EBpone, Benmukobpurannu u CkaHAWHABHH,
B Ilepenneit u Cpenneit Asuu, a Takxe B Mekcuke,
Agcrpanuu u Hosoli 3enanaun. OH NpUBOAMICS U JJISI MHO-
r'uX pernoHoB Poccun, HO 00bEM TaKCOHA B CTAPOM MOHH-
MaHMU BKIto4an Taxoke E. pulchellus. CornacHo @enocoBy
u np. (Fedosov et al., 2010), E. muhlenbergii BcTpedaeTrcst
B Poccum Tonbko na Kaskaze. I.®. bauypuna u B.M.
Mensanuyk (1988) ykassBaror Bug st Kpeima. Pacrer
Ha OKapOOHAUYCHHOM TIPyHTE Ha MOJKaX CKaJl M Ha KaMme-
HHCTBIX CKJIOHAX B PA3PEKEHHBIX CTEITHBIX PACTUTEIBHBIX
rpynnupoBkax. BumoBoe HasBanue B uyecTh lorTxmida
I'enpu DpHcra Mionen6epra (G.H.E. Muhlenberg, 1753—
1815), amepukanckoro 60TaHHKa, MO cOOpaM KOTOPOTO
I'ensur, LlIBerpuxen u bpuaens onucanu MHOTO BHJOB.

Mu Kr Ar Ar Ne ZFI NZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
KuBe Orl Li Vr Ro Tm Pn Ul Sa Sr Vig K1 As Or
Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ykh Yne VI Chw Chc Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Ye Yvl Yal Khn Kks Kam Kom
Al AltKe Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

Pesko acmmMeTpuuHas KOpoOodKa C IEPHCTOMOM C
TpabekynaMu Ha BHYTPEHHEH NMOBEPXHOCTH IK30CTOMA
otnuvaet E. muhlenbergii oT Mpo4nX POCCUNUCKUX TpE-
craBuTeneit poxna, kpome E. pulchellus. Ot vero E. muh-
lenbergii ornmmuaetcs Hamuuuem 0. M. nuddepeHunpo-

FUNARIACEAE

BAHHOW KaliMbl, 3y0UaThiM KpaeM B BEpXHEIl 4acTH JkcTa
(MOYTH LETBbHBINA MM C SANHUYHBIME 3yOL[aMu Heocpe/-
CTBEHHO IOJ BepXywkoil y E. pulchellus) v JIiIMHHBIM
OCTPOKOHEYHEM, BBIIIOJHCHHBIM JKHJIKOH, KOTOPOE 4acTo
Ob1BaeT M30THYTHIM (Y E. pulchellus ocTpokoHedue He CTONIb
JUTMHHOE, MPSIMOE, JKHIJIKA MCYC3aeT HUKE €T0).

3. Entosthodon dagestanicus Fedosov & Igna-
tova, Arctoa 19: 76.2010. — DHTOCTOI0H 1arecTaH-
ckuii. Puc. 65H-F, 76.

Cmebenv 3—5 MM 1. Jlucmops 3IUIMNTAYECKHUE,
SUIEBUTHO-JIAHIIETHBIE, PEKEe 0OpaTHOSHIIEBUIHO-
JaHIETHBIE, (2.2-)2.4-2.9(-3.3)%(0.7-)0.8—1.0(-1.1)
MM; Kpai JIMCTa B BEpXHEH YacTU MUJIBYATBIN, HUKE
LENBHBIN WITH C1a00 TOPOIYATBIN; JicuiKa NcUe3aeT He-
TTOCPEICTBEHHO ITOJ] BEPXYIIKOH JINCTA WITH BXOIHUT B
Hee, 00pa3syst xkenroBarbiil Bogocok 0.2-0.3 MM 1.;
Knemku B cpegHelt gactu nmcta (50—)60-85(—95)x
(19-)21-24(-27) um, Omu3 BepXyIIKa O0Jice KOPOT-
Kkue, pomouueckue, 44—61x17-25 um, B OCHOBaHUHU
TOHKOCTEHHEIE, KOPOTKO MPSIMOYTOJTBHEIE, (36—)40—56
(=61)x21-31 um; y MOJOIBIX JIMCTHEB B YIIIaX OCHO-
BaHMS KJIETKHU KBaJIPaTHBIC, BIOIb KPas 0 OMIEPEIHO
NPSIMOYTOJIBHBIX, (12-)15-20(—22)%21-31 um; kaiima
He nuddepeHIpoBana, KpaeBble KIETKH OTINIAI0TCS
TOJIEKO YTOHYCHHOM U TIOJTYKPYTJIO BEICTYTIAFOIICH Ha-
PY’KHO CTEHKOM 1 CKOLLIEHHBIMU [10IIEPEYHBIMU CTEH-
KaM¥, B BEPXHEH YacTH JIUCTA C OTYCTIIMBBIMHU OCT-
peiMu 3yOuiamu. Hoowcka 2—3 MM, npsMasi WA KO-
JIeHYaTo u3orHyTas. Kopobouka pAMOCTOSTIas WIN
CJIeTKa HAaKJIOHEHHas, IpsiMasi, TpyIeBHHasI, 0. M.
CUMMeTpHuuHast, 2—2.5 MM U1., ¢ 6. M. BBIpOKECHHOM
LIEWKOH, PaBHOM 110 JJTMHE YPHOUKE; KJIETKU 9K30meyus
B BepxHel yactu kopobouku 31-37x10-13 pum, Ha
TIOTIEPEYHOM Cpe3€ OKPYTIIBIC, C YTONIIICHHBIMHU TIepH-
KJIMHAIGHBIME U HE YTOJIIICHHBIMU aHTHKITHHATIBHBI-
MU cTeHKaMu. Kpwiweuka HensBecTHa. [lepucmom
JIBOITHOM, 3yO116I 9K30cTOMa 710 100 Wim 111., OYCHB JTOM-
K€, JIAIIb YaCTUYHO OCTAIOIIMECs HA BHEIIHEH Mo-
BEPXHOCTH CETMEHTOB DHIOCTOMA, OPAH)KEBEIC, BEPTH-
KaJIbHO U KOCO MCUEPYEHHBIE; CETMEHTBI 3HA0CTOMA
140150 wm 1., OpaHXeBBIe, MO3KE Oeble, METIKO
nanwuiozuele. Cnopur 24-32 um.

Bun nenaBno onucan u3 ropHoii yactu Jlarecrana u B
HACTOAIICC BPEMSA M3BECTCH TOJBKO W3 THUIIOBOIO MECTO-
HaxoxaeHus. IIpouspacran Ha ChIPOM 3aTEHEHHOM Mell-
KO3EMHUCTOM T'PYHTE y OCHOBAaHMS CKajibl, y pyubs, Ha
BbIcoTe OKoIo 1440 M Hazg yp. M.

Mu Kr Ar Ar Ne ZFI NZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
KuBe Orl Li Vr Ro Tm Pn Ul Sa Sr VIg K1 As Or
Krd Ady St KCh KB SO In Chn Da



Entosthodon

YG Tan SZ NI Ynw Ykh Yne VI Chw Che Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Yc¢ Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur
Entosthodon dagestanicus U3BeCTECH TOJIBLKO O THIIO-
BOMY 00pa3ily, COCTOSIIEMY M3 HEMHOTOYNCICHHBIX pac-
TeHUH. B cBs3M ¢ 9THM, BappUpOBaHHE BUAA U3BECTHO
HenoctaToyHo. OT BCeX OCTaJIbHBIX POCCHHCKHX Hpea-
CTaBHTEJEeH poja OH OTIMYAEeTCS HATHYUEM CHMMET-
PHYHOM KOPOOOUYKY B COUSTAHHH C ABOHHBIM IIEPHCTOMOM
10 150 um 1. CuMMeTpru4HON KOPOOOUKOil CO CpaBHU-
TEJEHO BBICOKHM IIEPUCTOMOM TAKIKE XapaKTepU3yIOTCS
cpexnzeMHOMOpcKye BUabl E. attenuatus (Dicks.) Bryhn
u E. commutatus Durieu & Mont., kotopsie B Poccun He
HalIeHbl, HO HAaXOJKU UX He UcKIrodeHbl. Orauuus E.
dagestanicus ot E. attenuatus Bxinodarot: (1) Bomocko-
BUJIHYIO BEPXYyIIKY JHCTa (2 HE IIMPOKO U KOPOTKO 3a-
OCTpEHHY0); (2) Kpail IncTa MHIBYaThIH B BEPXHEH 4acTH,
6e3 muddepeHnnpoBaHHON KalMBI (a He IEIbHBIH, ¢ 0. M.
nudepeHnnpoBaHHON KaiiMoi); (3) Oosee KOpOTKHIA
nepuctoM, 150 um ai. nporus 180 um . y E. attenuatus.
Ornnuns E. dagestanicus ot E. commutatus cienyrouue:
(1) xmitka OKaHYMBAETCS HEIIOCPEICTBEHHO IIEPET BOJIOC-
KOM WJIY B HEM, IIPOTHB OKaHUMBAIONIEHCS 3aMETHO HIXeE
BEPXYIIKH JINCTA; (2) MEHee pa3BUTHIA NMEPUCTOM C Hac-
TUYHO PeyLIUPOBAHHBIM 9K30CTOMOM, AocTHraromuii 150
wm 1., IpoTuB npuMepHo 320 um mi. y E. commutatus.
[Mpusnaxu nucra E. dagestanicus (IUIMHHAS JKUJIKA, Xa-
paKTep NMWIBYaTOCTH Kpasi, O4eHb JUIMHHBIC KICTKH BEp-
XyILIKH JINCTA, 4acTo mpesplmarone 300 pum 11.), a Taxoke
XapakTep MOBEPXHOCTH criop commkaror E. dagestanicus
¢ E. muhlenbergii, xoTopblii, B oTinuue ot E. dagesta-
nicus, AMEeT aCHMMETPUYHYI0 H30THYTYIO KOPOOOUKY, 00-
Jlee pa3BUTHIN nepuctom, g0 400 um 1., ¢ HE peaylu-
POBAHHBEIM 3K30CTOMOM, OoJiee KpyHHBIE pacTeHUS
(manpumep, Hoxka E. muhlenbergii 0.5-1(-1.2) cm
npotuB 0.2-0.3 y E. dagestanicus), 6. M. nuddepeHnn-
POBaHHYIO KaiiMy, KIMHOBHUHO yTOJIICHHbIE aHTHKIIH-
HaQJIBHBIE CTEHKN KJICTOK 3K30TELVsI B BEPXHEH 4acTH KO-
po6ouky 1 MeHbIIHH pa3Mep crop (y pacteHuii ¢ KaBkasa
OHH COCTaBISIIOT 19-25 um npotus 24-32 um y E. dage-
stanicus).

4. Entosthodon fascicularis (Hedw.) Mill. Hal.,
Syn. Musc. Frond. 1: 120. 1848. — Gymnostomum
fasciculare Hedw., Sp. Musc. Frond. 38. 4 f. 5-9.
1801 — Funaria fascicularis (Hedw.) Lindb., Ofvers.
Forh. Kongl. Svenska Vetensk.-Akad. 21: 597. 1864.
— DHTOCTOIOH BeTBUCTHIMN. Puc. 67A, 77.

Cmebenv 47 MM 1. Jlucmes SAIEBUIHBIE WA
sTAeBUAHO-JTaHIeTHEIE, (2.0—)2.2-2.8(-2.9)%(0.7-)
0.9-1.2(-1.3) MM, CHITbHO BOTHYThI€, KOPOTKO H Y3KO
3a0CTPEHHBIE; Kpail LIeJIbHBIH B HIDKHEH YacTH JICTa,
cJIerKa ropoJ4arhlii B CpeqHEH, MUiIbdaThlil 01u3
BEPXYIIKH; JCUIKa 3€eHast 10 OypoBaToi, OKaHUH-
BAFOIIAsICSl HA HECKOJIBKO KJICTOK HIKE BEPXYIIKH JIHC-
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Ta; KIemKuy B BepxHer yactu aucta (38—)50—-67(—72)x
19-28 wm, B ocHoBanuu smcra (75-)90-145(-160)
x20-30 um, B ymjiax OCHOBaHMsI KOpPOYE U ILIHPE,
BIIONIb Kpas He AU epeHInpoBaHbl WIN HESICHO
muddepeHnnpoBansl, 6onee y3Kue, )KEITOBATHIE,
(60—)72—-85(-90)x12—15(=19) um, ¢ KOCBIMHU TIOTIE-
peunbiMu crerkamu. Hoowka 0.9—1.2 cm. Kopobou-
Ka TIPSIMOCTOSTYast, TpsMasi, CAMMETPHYHAs!, KOPOTKO
WJIM YIUTMHEHHO rpylleBuaHas, 1.5-2.2 MM 1., ciierka
CY>KHBAIOIIAsICs WIIH, TIO3KE, PACIINPEHHAS K YCTBIO;
LIE}Ka KOpoYe ypPHOUKH MJIU paBHA €M 110 JJIMHE; KIIET-
KU 2Kk30meyus 0. M. H30AMaMETpUIECKHe, KBaapar-
HBIE, KOPOTKO IMPSMOYTOJbHbIC HJIM HOIEPEYHO
npsiMoyToibHble, 15-36X20-28 um, ¢ 3akpyrieH-
HBIMH yTJIaMH, TOHKOCTEHHBIC. Kpbluieuka TI0CKO-
BhINyKJIast. [lepucmom pemynupoBaH, IPEICTaBICH
MeMOpPaHOM, TIOYTH HE BBICTYIAONIEH HA/T yCTHEM KO-
po6ouku. Cnopst 21-36 pm.

Onucan u3 Wornannuu. Entosthodon fascicularis
PacIpoCTpaHeH B 0ONACTAX CO CPEAUZEMHOMOPCKHUM KITH-
MAaTOoM U IPOHUKAET B CONpPe/Ie/IbHbIE PalOHbI C TYMHIHBIM
KJIMMaToOM BJIOJIb 3aIIaJHBIX MOOEPEkKHH MaTepUKOB, 10
Cxangunasun B EBpone u 1o Bpuranckoit Korym6un B
CesepHoii Amepuke. Bung nmpouspacraer B OONBIIHHCTBE
ctpan 3amagHo#t, IOxHo#, LlentpansHoil 1 Boctounoit
Espomnbi, B Makaponesun, CesepHoit Adpuke, [Tepenneit
u Cpennent A3um, Ha 3anaze CeBepHoit Amepuku. B Poccun
U3BeCTEH 110 1ByM HaxozkaM B [larectane (Fedosov, 2011),
npyrue ykazanus ¢ KaBkasa otHocsTes k E. handelii. Berpe-
YaeTCst Ha KPYTHIX KAMEHHUCTBIX CKIIOHAX, HOKPBITHIX KCEPO-
(UTHOH PaCTUTENFHOCTHIO, B MECTAX, HCIBITABIINX HEJJAB-
Hee BO3/IEHCTBHE CTEMHBIX MOXKAPOB.

Mu Kr Ar Ar Ne ZFI NZ Km Kmu Ura
KnLePsNo Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
KuBe Orl Li Vr Ro Tm Pn Ul Sa Sr VIg K1 As Or
Krd Ady St KCh KB SO In Chn Da

YG Tan SZ NI Ynw Ykh Yne VI Chw Chc Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Ye Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

Ot npyrux BunoB poxa E. fascicularis otandaercs 6. M.
M30/IMaMETPUUECKUMH KJIETKAMH DK30TCLHs, a OT 0O0Jb-
INIMHCTBA M3 HUX TaKXKe MEPUCTOMOM, TPEIACTaBICHHBIM
HU3KOW MeMOpaHoOi, eaBa BeICTyNatoUe Ha ycrbeM. OT
E. hungaricus, AIMEIOILETO CXOIHYIO CTEIICHb PEAYKIINH ITe-
puctoma, u oT Physcomitrium arenicola oTiudaeTcst KOpo-
©04KOif, 0. M. Cy’)KEHHOM K YCThIO, M INIOCKO-BBIITYKJIOH KPbI-
IICYKOM, OT BTOPOTO BH/a TAKXKe 00Je€ MEIKIMHU CIIOPaMH
(21-36 wm, a He 40—45 wm).

5. Entosthodon hungaricus (Boros) Loeske,
Repert. Spec. Nov. Regni Veg. Sonderbeih. B 3(2):
115.1929. — Funaria hungarica Boros, Magyar Bot.
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Puc. 78. Entosthodon hungaricus: Hh,s x15; CP x15; F x25; C ex x122; Cm x285.

Lapok 23: 73. 1924. — Physcomitrium martianovii
Broth. ex Abramov, Novosti Sist. Nizsh. Rast. 1965:
273, 1. 1965. — JuTOCTONOH BeHrepcKuid. Puc. 78.

Cmebens 2-5 MM . Bepxuame sucmos siine-
BugHble, 2.0-2.5(-3.0)x0.7-1.0(-1.5) MM, 0. M. pe3ko
CY’KEHHBIE B OTTSHYTYIO BEPXYLUKY; Kpail LEIbHbBIN
WIA OY€HB C1a00 M TYNO MUJIBYATHIN; JCuiKa OKaH-
YUBAETCSl B BEPXYILUKE JIMCTA, NHOIJIA MOJHOCTHIO
BEITIONTHSAA €€; KiemKuy B BepXHel gactu jmcrta 40—
70x20-30 wm, B ocHoBaum# 10 40 wm mwp., Kaitma
He muddepentupoBana. Hoorcka 1o 4 mm mt. Kopo-
boyka 1.5-2 MM 1., IpAMOCTOSYAsT, CHMMETPUIHAS,
Y3KO rpyLIEBUIHAs, YPHOUKA [TIOCTENIEHHO CY>KEHHAas
K 0. M. JUIMHHOM IIEHKE, B MOJIOZIOM COCTOSIHHH CJ1a00
Cy’KE€HHasl K ILIMPOKOMY YCTbIO, II03KE BOPOHKOBHI-
Hasl; KIETKHU 9K30meyus MPOLOJITroBaThle, TOJICTO-
CTEHHBIE, HA [IONIEPEYHOM CpPE3€ KIIMHOBUIHBIE. Kpbi-
wieuka ¢ 6. M. BBICOKHM KJIFOBHKOM, 9acTO JOJITO
oCTaeTcs HaJ OTKPHITOH KOPOOOYKOI Ha YITHMHUB-
melcst KoJloHKe. [lepucmom peayuupoBaH, Mpe-
CTaBJICH MEMOpaHOH, TTOYTH HE BBICTYMAIOIICH HaJ
ycTheM Kopoboukn. Cnoper 25-30 wm.

Onucan u3 Benrpun. PacnpocTpaneH B CTEHHBIX 00-
nactax EBpazuu u CeBeproit Adpukn, ot Mcnanuu u Ma-
poKKo s1o 1okHOM Cnbupu. B Poccun Berpeuaercs B npu-
Kacnuickux paionax /larecrana u B HuxHeM TeueHuH Boi-

T'Y C U30JIMPOBAHHBIMU MECTOHAXOXKACHUAIMU Ha tore Kpac-
HOSIPCKOTO Kpast U Ha Anrae. PacteT npenMyniecTBEHHO
Ha 3aCOJIEHHBIX Y4aCTKaX B Pa3peKEHHBIX CTENHBIX IPYII-
NHUPOBKaX. DKOJIIOTHHU U pacrpoctpanenuto E. hungaricus
MOCBSIICHA OOLIMPHAs IUTeparypa, 0030p KOTOPOi 1aH
0.10 Tucapenxo u np. (Pisarenko ez al., 2001).
Mu Kr Ar Ar Ne ZFI NZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
KuBe Orl Li Vr Ro Tm Pn Ul Sa Sr Vig Kl As Or
Krd Ady St KCh KB SO In Chn Da

YG Tan SZ NI Ynw Ykh Yne VI Chw Che Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Yc Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

OT ocTanbHBIX BUAOB pofa E. hungaricus oTnudaeTcs
OTCYTCTBHEM KalMbl, IPIMOH, paCHIUPSIIOLICHCS K YCThIO,
B OTKPBITOM COCTOSIHHY BOPOHKOBH/THOM KOPOOOUKOH, pery-
LUPOBAHHBIM ITEPUCTOMOM, KPBIIIEUKOHl C 0. M. BBICOKHM
KITFOBUKOM, JIOJITO OCTAIOIIEHCST HaJ OTKPBITOI KOPOOOUKOM
Ha yIIuHUBIICHCS KoJoHKe. OT Physcomitrium arenicola
u Entosthodon fascicularis Bu1 oTan4aercs y3KMMH KJIeT-
KaMU 3K30TelHs C YTOJILIEHHBIMU CTEHKaMH, OT IEPBOTO
BHJIA TAKXKE Pa3MEPOM CIIOP.

6. Entosthodon stenophyllus Fedosov & Igna-
tova, Arctoa 19: 79. 2010. — DHTOCTOAOH y3KO-
JHCTHBII. Puc. 79.
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Puc. 79. Entosthodon stenophyllus: Hs, h x14; CP x22.5; F x28.8;
C ex x320; St ex x320; PR x320; Csm x320 .

FUNARIACEAE

Cmebenv 4—7 MM U1, CBETIIO-3€JIEHBIN, B OCHO-
BaHWM OypOBaThIii, 0. M. pABHOMEPHO OOJIMCTBEHHBIH.
Jlucmuvs KBepXy IOCTEIICHHO YBEIMYMBAIOIINECS, HA
BEPXYIIIKE CTEOIS pO3ETKOBUIHO CKyUCHHBIE, JTAHIICT-
HBIe 70 MIUPOKO JMHEWHBIX, (2.0-)2.2-2.8(-3.3)
%(0.4-)0.5-0.6(—0.65) MM, 6. M. IVIMHHO 3a0CTPEH-
HBIC; JICUIKA JOCTUTAET OKOJO 5/6 JJIMHBI JINCTA;
KJIETKU B CpEAHEN U BEpXHEH YacTsIX JUCTA YIJIMHEH-
HO 4—6-yTOJIbHBIC IO TUHEWHBIX, (50—)55-75(—85)x
(10-)12—-17(-22) wm, B 0OCHOBaHUH HECKOJIBKO IIIHPE,
21-27 pum, mpsAMOYTONBHEIC;, KaiiMa HE BBIPaKCHA.
Hoocka 0.4-0.8 cm. Kopobouxa npsmocTosyas,
u3penka ciabo HAKJIOHCHHAs, MpsMasi, YIJTHHCHHO
rpymeByazas, 1.5-2.5 MM, OTYETIIMBO pa3eiIcHHas
Ha paBHBIC 10 JJIMHE YPHOYKY U IICHKY; YPHOUKA
ClIeTKa Cy)KeHa K YCTBIO; KIIETKH SK30TEIHs B BEpXHEH
4acTH KOPOOOYKH TOHKOCTEHHBIE, YUIMHEHHO 4—6-
YTOJIBHBIC J0 IIHUPOKO JMHEHHBIX, 34—54x8—13 um,
Ha TMOMEPEUYHOM Cpe3e Ha MONEPEYHOM Cpe3e C MOo-
JYKPYIJIBIM IPOCBETOM H3-3a KJIMHOBUAHBIX YTOJI-
IICHUN aHTUKJIMHAIBHBIX CTCHOK. ITO]] yCTheM Oolee
MUPOKHE, KOPOTKO MPSIMOYTONbHBIE. Kpbluteuxa
HU3KO KOHWUecKasl. [lepucmom NBOWHOM, 6. M. Cpoc-
IIMHCS, 3yOLBI 10 75 m, OYEHb JIOMKHE, JIUIIb 9ac-
TUYHO OCTAIOLIUECS HA BHEUTHEH MOBEPXHOCTH Cer-
MEHTOB, OpaHXeBbl€, BEPTUKAJIBLHO U KOCO HCYep-
YEHHbIE; CerMEHThI AHA0cTOMa 40—75 Um 1u1., OpaH-
JKEBBIE, TIO3KE Oelble, MEJIKO ManmmnIo3HbIe. Crnopol
24-32 um.

Bupx nenaBHO omucan u3 ropHoi yactu Jlarecrana
(Fedosov et al., 2010) n Ha HacToOsIIEe BpeMsI M3BECTEH
TOJIBKO U3 THIIOBOT'O MCCTOHAXOXIACHHUS. HpOI/I3paCTaJ'I Ha
CYXOM OCBEHICHHOM HM3BECTKOBUCTOM I'PYHTE 10 obounHe
TOPHOM 10pory Ha BbIcOTe 0koJ0 1330 M Hag yp. M.

Mu Kr Ar Ar Ne ZFINZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
Ku Be Orl Li Vr Ro Tm Pn Ul Sa Sr Vig K1 As Or
Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ykh Yne VI Chw Che Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Yc¢ Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur
ITo mpusnakam rametodura Entosthodon stenophyllus
ONM30K K cpenHeasnarckomy E. angustifolius Jur. & Milde,
HO OTJIMYAETCS OT HETO 0. M. Pa3BUTHIM ABOWHBIM HEPHCTO-
MOM, OKOJIO 75 Um 1. TPOTHB PyAUMEHTAPHOTO IPOCTOTO,
€/IBa BBICTYIAIOLIETO Hall ycTheM (AOpamoB U nip., 1989),
u Oosee KpymHbIME criopam (24—32 um npotus (14-)16—
18 um). Bce Buapl pona Entosthodon, npuBoasmyuecs I
Teppuropun Poccuu, nmeror 6oree MHPOKHe, IHIIEBUTHBIC
70 ARIEBUHO-JIAHIETHHIX (HO HE JAHICTHBIC WM JIH-
HEWHO-JIAHIETHEIE) JTUCThs, OOBIYHO 0. M. NMUIBYATHIC 1O
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Kparo, 1o KpailHeil Mepe B BepXHel 4acTu, Torjua Kak y k.
stenophyllus kpasi TUCTa COBEPILICHHO ICIbHBIC.

7. Entosthodon abramovae Fedosov & Ignatova,
Arctoa 19: 76. 2010. — DHTOCTOA0H AOPaMOBOIi.
Puc. 80.

Cmebenv 24 MM mi1. Jlucmovs SANEBUIHO-TaH-
LIETHBIE JI0 SIMLEBHU/IHBIX, PEKEe 00PATHOSIHIIEBUTHO-
naHueTHsle, (1.8-)2.0-2.4(-2.5)x(0.7-)0.8-1.1(-1.2)
MM, C KOPOTKOH OTTSIHYTON BEPXYLUEUKOU; JHCUIKA
JIOCTUTAET OKOJIO 5/6 JITMHBI JINCTA, PEXKE KOHYACTCS
I10J1 €r0 BEPXYIIEYKOM; Kpall ropoJ4aThlid B CpeHEN
U NWIBYATBHIM B BEpXHEW YacTH JIMCTA; KJIETKU B
cpezHei yacTu iucta 0. M. IPaBHILHO MTPSIMOYTOJTb-
HBIE, (45-) 50-75(=80)x(17-)20-27(-32) wm, BbIIIE
CXOJIHOTO pa3Mepa, VIJIHHCHHO 4—6-yToJIbHbIC, 013
BEPXYIIKH JIUCTa O0osiee KOPOTKUE U TOJICTOCTCHHBIE,
4acTo pOMOHMYECKUE, B OCHOBAHUU (MJIHM TOJBKO B
yIJlaX OCHOBaHMA) KBaJpaTHBIC 10 KOPOTKO MPSMO-
YTOJIBHBIX OJIM3 )KUIIKU UITH TTOTIEPEYHO MTPSIMOYTOJTb-
HBIX BJIOJIb Kpasi iucTa, 24-39%(19-)24-30(-35) um,
B yIJIaXx OCHOBAHHUS YacTO pa3BUTa HEOONIbIIas He-
PE3KO OTrpaHHYEHHas rpyIna u3 3—5 6osee KpyIHbIX,
TOHKOCTEHHBIX, B3yThIX KIIETOK; KaliMa B HM)KHEU
YacTH JINCTA HEACHO OTTPaHUYCHHAs, OMHOPSIIHAS, B
BEpXHEH YacTH JiucTa siBHas1, 1-2(—3)-psiaHast, oopa-
30BaHHAsl cjlerka 0oJiee TOJICTOCTEHHBIMHU, XKEJTO-
BaTbIMH JI0 Oy pOBATHIX, JJTMHHO IIPSIMOYTOJIBHBIMH JI0
JTMHEeHHbIX kieTkamu. Hoorcka 0.4-0.6 cm. Kopobouka
MPSIMOCTOSYAs, M3PEAKa €/[Ba HAKJIOHEHHAsL, psiMasi,
VIUIMHEHHO rpyiieBuanas, 2.0-2.5 MM y1., OT4eTIIN-
BO pasfielieHHas Ha paBHbIC IO JJIUHE YPHOUKY U
LICHKY; yPHOUKA YACTO CJIErKa [1EPEKaTa O/l yCThEM.
Knerku sx30TeLus B BEpXHEH YacTH KOPOOOUKH TOH-
KOCTEHHbIE, YUIMHEHHO 4—6-yronbHble, (35-)40—60
(—=65)x9—17 wm, Ha MOTIEPEYHOM Cpe3e C MOTYKpYT-
JIBIM TIPOCBETOM H3-3a MOJIYJIYHHBIX YTOJIIECHUN
MIEePUKIINHATIBHBIX CTEHOK. Kpbluteuka HU3KO KOHM-
yeckas. [lepucmom CUIIBHO pelyLUPOBaH, IBOMHOM,
0. M. cpocIuiics, 3yOIsI 10 75 Wm 1., OYCHB JIOMKHE,
Oosiee y3KHe, YeM CEerMEHTBI DHJO0CTOMa, YaCTHYHO
OCTAIOIIMECs] Ha MX BHEIIHEH MOBEPXHOCTH, OpaH-
JKEBbIE, BEPTUKAJILHO M KOCO NCUEPUEHHBIE; CETMEHTHI
supocToma 40—75 um 1., 6. M. CpOCIIUECs OCHOBA-
HUSIMH, OpaH)XeBbIe, MO3KE OeJble, MEJIKO MaruJ-
no3sble. Cnopwr 17-23 pm.

Bun HenaBHO ommcan u3 ropHoi yactu Jlarecrana
(Fedosov et al., 2010) u B HacTosAmIee BpeMs U3BECTCH
TOJIBKO M3 THUIIOBOTO MECTOHAXOXKICHHA. Hponf«xpaCTan Ha
CBIPOM 3aTCHEHHOM MEJIKO3EMHUCTOM IPYHTE Y OCHOBaHUSA
CKallbl, Y py4bs, Ha BeIcOTEe Okoso 1440 M Hax yp. M.
HasBanue B uects AHactacuu JlaBpeHTheBHBI AOPaMOBOit
(1916-2012), coBeTcKOr0/poccuiickoro Opuosuora.

FUNARIACEAE

Mu Kr Ar ArNe ZFI NZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
Ku Be Orl Li Vr Ro Tm Pn Ul Sa Sr Vig K1 As Or
Krd Ady St KCh KB SO In Chn Da

YG Tan SZ NI Ynw Ykh Yne VI Chw Che Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Yc¢ Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

Entosthodon abramovae otnn4aercst T OOJIBIIMHCTBA
JIpYTHX MpeAcTaBUTENeH poa KoMONHANEH MPsIMOi Ko-
pO60‘lKI/I, PYAUMEHTApHOI'0O HBOﬁHOFO InepucromMa, CpaBHU-
TEJIBHO MeNKHX, 17-23 um (00brauo 21-22 um) crnop u
YMEPCHHBIX MOJTYITYHHBIX yTOJ'IHIeHI/Iﬁ CTCHOK KJICTOK 5K30-
TCeOHs, B PE3YyJIbTAaTC Y€Tr0 MNOCICAHUC B IJIAHC BBITVISAAT
ToHKOCTeHHBIMH. [Toxoxxuit Bun, E. angustifolius, cornac-
HO omucaHusM U mutoctpanusMm WM. AGpamoBa u ap.
(1989), nmeer Goiee y3Kue U JUIMHHBIE JIUCTHS, IPOCTON
(a HE 1BOMHOIT) IepHCTOM U OoJiee MeIKue cropsl, 14—18
um (a me 17-23 um).

8. Entosthodon handelii (Schiffn.) Laz., Zhurn.
Inst. Bot. Vseukrains’k. Akad. Nauk 26. 27: 207.
1938. — Funaria handelii Schiffn., Ann. K. K.
Naturhist. Hofmus. 27: 493. 61-69. 1913. —
IHTocTonoH Xanneus. Puc. 81.

Cmebenv 4—7 MM JuL. JIucmobs SALIEBUIHO-TAH-
LIETHBIE, 00PaTHOSMIIEBUAHO-TIAHIIETHBIE 10 00paT-
HOSIMIIEBUIHBIX, YaCTO CJIETKa Cy>KEHHbIE B CpEIHEN
yacty, (1.5-)1.7-2.2(-2.8)x(0.7-)0.8—1.0(—1.2) mm,
Ha BEPXYULIKE KOPOTKO 3a0CTPEHHbIE; Jcuika 10 2/
3—5/6 nnuHBI TMCTa; Kpast JINCTA IIeJbHbIC B HIYKHEH
4acTH, CIErka ropoJgyarble B CpeiHEN, MUIIbUaThie
07113 BepXYILIKH; KJICTKH B CpeiHeH yacTh aucTa (45—
) 55-70(—80)x20-30 wm, 6;au3 BepXyLIKH KOpoue,
CO CJerka yTOJIIIEHHBIMU CTEHKAMH, B OCHOBAaHUU
JHcTa NpsiMoyroiibHELe, (75—) 85—115(—135)x(15—
)17-25 (—29) wm, B MOJIOJBIX JIUCTBSX BJIOIb Kpast
KOPOTKO IPSIMOYTOJIbHBIE A0 KBaJpaTHBIX U IOIe-
PEYHO MPSIMOYTOJIBHBIX; KIETKH BJOIb Kpas JIHCTa
He nuddepeHInpoBaHHbIE B HIKHEW YacTH JINCTa,
HesicHO auddepeHInpoBaHHbIE B CPEIHEH YacTH U
OT4eTINBO AU depeHpoBannbie B 1-3 psgax omms
Bepxymku. Hooieka 0.7-1.3 em. Kopobouxa nipsimast
WJIU CIEeTrKa HaKJIOHEHHAs, YaCTO HECKOIbKO aCHM-
MEeTpHUYHas, yIVINHEHHO rpymesyuaHas, 1.8—2.5 mm
JUL., C HIEMKOH, paBHOH IO ITMHE YPHOUKE, B 3pEJIOM
COCTOSIHUU C PaCUIMPEHHBIM yCTbeM. Kiemku 9k30-
meyusi B BEpXHEN 4aCTH yPHOUKHU YAJIUHEHHO 4—6-
yroibHble, 35—-60x7—13 wm, B miaHe BBITIAAST
TOJICTOCTEHHBIMH, Ha TIONEPEUHOM Cpe3e KIMHOBUI-
Hble. Kpvlueuxka HeusBecTHA. [lepucmom CUIBHO
PpeayMpOBaHHBIH, TBOWHOMN, 3yOIbl 3K30CcTOMA JI0 75
Wwm A71., O4€Hb JIOMKHE, THUIIb YACTUYHO OCTAIOIINECS
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Ha BHEIIHEW MOBEPXHOCTH CErMEHTOB, OPaHKEBbIC,
BEPTHKAJIbHO M KOCO MCUCPUYCHHBIC, CEIMEHTBHI
sHocTomMa 40—75 um, Gonee MMUPOKHE, CPOCIIUECS
OCHOBAHHUSIMHU, OpaHXeBbIe, OKE Oelbie, MEJIKO
nanwuto3Heie. Cnoput 27-35 um.

Onucan u3 Meconoramuu u Kypnucrana — paiioHos, B
HacTosllee BpeMs HaxolsIuxcs Ha Teppuropun Mpaka u
Typunn. U3Becten taxke u3 Mpana, Mopnanun, Adranu-
crana, Typkmenuu u Tamxukucrana. B Poccun By Haiiien
B 3acylUIMBBIX paiioHax Kaskaza: B Kabapruno-bankapun
(nomuHa p. besenrn) u [larecrane (I'yan0ckoe miaro). 1ot
KCepO(UIBHBIH BUJT pacTeT 0OBIYHO Ha TOHKOM CJIO€ IIOYBEL,
[OKPBIBAIOILEM KaMHU U3BECTHSAKA U JOJIOMUTOB, a TAKXKE
B OCHOBaHUU ckayl. Ha3BaHue Buna B yecTh ['annens-
Masertn (Handel-Mazzetti, Heinrich Raphael Eduard,
1882-1940), uTanbsHCKOro MHUCCHOHEpa M OOTaHUKa,
OJIHOTO M3 IEPBBIX KOJUICKTOPOB (uops! fora Kuras.

Mu Kr Ar Ar Ne ZFI NZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
KuBe Orl Li Vr Ro Tm Pn Ul Sa Sr VIg K1 As Or
Krd Ady St KCh KB SO In Chn Da

YG Tan SZ NI Ynw Ykh Yne VI Chw Chc Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Ye¢ Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

Entosthodon handelii moxeT ObITh TIpHHAT 3a E. fas-
cicularis u E. abramovae, a Taxoke 3a ABa CPeAN3EMHOMOP-
CKHUX BHJA, HAXOXKJICHUE KOTOPBIX BO3MOXKHO B Poccuu — E.
obtusus (Hedw.) Lindb. u E. duriaei Mont. OH oTian4aercs:
ot E. fascicularis 6. M. BBIpa)KCHHBIM JIBOMHBIM [IEPHCTOMOM
U BBITSIHYTBIMH KIIETKaMH 3K30Teus; oT E. abramovae —
6oee y3KIMH, IPEUMYIIIECTBEHHO SHIIEBUTHO-TAHIIETHEIMU
(a He STHIIEBUAHBIME) TUCTHSIMH, TOJICTOCTCHHBIMH KJIETKAMU
9K30TELHs, HA MOMNEPEIHOM Cpe3e ¢ KIMHOBHIHBIMU TIPO-
CBETaMH U yTOMIIECHNUSIMHE, 1 O0Jee KPYIHBIMU CIOpamMH, 27—
35 wm, KpymHO MamMUIO3HBIMHE (2 He 17-23 wm, miaaKkuMu
WM C HU3KUMHU nanuiuiamu). Entosthodon handelii
OTINYAETCS OT E. obtusus sIBCTBEHHO MHUIIBIATHIM KpaeM B
BEpXHEH YacTH JHCTa (a He LEJBHBIM HIH C1a00 TOpo-
YaThIM) U yIUTMHEHHO-TPYILEBUAHON KOPOOOUKOH C MEHKOM,
[0 JUTMHE MPUMEPHO PaBHOH YpHOYKe (a HE SHIEBUIHO-
TPYLIEBUOHOM, ¢ MICHKOW 3aMETHO KOpOdYe YPHOUKH).
Ommmuust ot E. duriaei BKII09aioT (opMy JHCTHEB, Hanboiee
OIMPOKUX HUKE CEPEOUHBI, SBCTBEHHO TH(QepeHIHpo-
BaHHYIO KaliMy M IIMJIBYATBIM Kpail B BEpXHEH yacTu JIUCTa,
Torga Kak y E. handelii xkaiimpl HeT win oHa enBa Au(-
(hepeHumpoBaHa, Kpaii JHUCTa HETBHBINH WM C1ado ropoa-
YaThlid, ¥ KWIKY, JOCTUTAIOLIYIO 5/6 [UTMHBI THCTa U Oonee
(a He oxono 1/2 mnmunel mucta y E. handelii).

Pon 5. Physcomitrium (Brid.) Brid. —
DUCKOMUTPUYM

Pacmenus B pIXJIBIX JIEPHOBHHKAX, HEOONBIINX
rpynmnax Wik pacTylie eAMHHUYHBIMU 0COOSIMH,
Ipsi3HO- WK OiemHo-3enenbie. Cmebenb KOPOTKUM,
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NPOCTOH Wi ci1abo BETBSIIUICS. JIuchbs HEMHOTO-
YHCIJICHHBIE, B BEpXHEH 4acTH cTeOst Oonee KpyIHbIE,
TIPOIOITOBATO-IUIICBUIHBIC IO 00PaTHOSHIICBUIHBIX,
KOPOTKO TYTIOBATO 320CTPEHHBIE /IO KOPOTKO OTTAHYTO
320CTPEHHBIX; Kpal JTMCTa TUIOCKUH, IENBHBIA WA 0.
M. KPYITHO MWJIBYATOT'O M3-3a BBICTYIIAOIINX BEPXHUX
(Hapy>KHBIX) YIJIOB KJICTOK; JCLIKA OKAHUYUBACTCS HA
14 KJIeTKH HWKE BEPXYIIKH JIHCTA WIH KOPOTKO
BBIOCTACT; K/IenKi TDTACTHHKY B BEPXHEH YacTH JIICTa
TIPOIOTOBATO-IIIECTUYTOIBHBIC, PHIXJIBIC, TOHKOCTEH-
HBIC; B OCHOBAHWH JIMCTa Ooee JTMHHBIE, PSMOYTOIb-
HbIC; KJIETKH 10 Kpao JINCTa WHOTJAA JUTMHHEE, C
JKEJITOBATOI OKpPaCKoii, 00pa3yroT ci1a00 muddepeHim-
poBaHHYIO KaiiMy. O0HodomHble, CIIOPOPUTHI 4acTo.
Amnnporen ¢ OynmaBoBraHbIME Mapadu3amu. [ HEIEH ¢
KOPOTKMMH HUTEBUAHBIMH Tapadu3amu. Hoowcka B
(1.2-)2—4 pasa gnmuHHEE KOPOOOUKH, KEITO-Oypas.
Kopobouxa ceetiio OypoBarast 10 TEMHO OypOH, TPSIMO-
CTOsTYasl, CHMMETPHYHAsI, OT y3KO KyOKOBHIHOM M 00-
PATHOSALIEBUIHON JIO HIMPOKO YaIIeBUIHON, C KOPOT-
KOW Wi 0. M. JUTMHHOM INEWKOM; KIemKu IK30meyus
TIPSMOYTOJIBHBIE HIIA KOPOTKO MPSIMOYTOJIBHBIE, yMe-
PCHHO YTOMIIIEHHBIE, MOl YCTHEM B HECKOIBKUX PsIax
TMIOTIEPEYHO paCIIMpPEHHBIC. Kpbiueuka BHITYKIIast, HU3-
KO KOHMYECKasl WM TIOYTH TUIOCKAs], C KPYITHOW MM
OYEHb MEJIKOI OOpO/IaBOYKON MIIM C KOPOTKHM KITFO-
BUKOM. Ko71eyxo He OTCISTIOIISE s HITH OTACIISTFOIICECS
(hparmenTapHo. [1lepucmom oTcyTcTBYeT. Crnopsl KpyTi-
HBIE, 26—45 Um, KpyITHO NaNMMUIO3HEIE (CM. ITPUMEPHI,
puc. 67C-E). Konnauok y3kuii, B OCHOBaHUHU pa3/e-
JICHHBIH Ha MpUWIIeraonye K Kpbledke 3—5 joie,
MTOKPBIBAET KPBILIEYKY JIHUILIb OTYACTH.

Tun pona — Physcomitrium sphaericum (Ludw.)
Fuernr. Pox BxmrouaeT ot 25 1o 65 BUIOB (MHOTHE —
c1a00 M3YYECHHBIE ), PACTIPOCTPAHEHHBIX Ha BCEX KOH-
THuHEeHTax. HenaBHee MoseKyIsipHO-QUIOTEHE-
THueckoe uccienoBanue Funariaceae (Liu ef al.,
2012) cBUIETENBCTRBYET O NOTH(PUICTUIHOCTH POJIa,
BBIJICJICHUE KOTOPOTO OCHOBAHO IVIABHBIM 00pa3oM
Ha npu3Hakax criopodura. Hazsanue Buia ot 9ok
— yTh, BBIAYBATh (Tped.)[n oTcroma: B3IyTHIH, ITy-
3BIPEBUIHBIN | U piTpa — anka (rped. ), o B3ILyToMY
KOJITIAYKY.

1. KopoOouka rmoymapoBHaHas 10 IIUPOKO Harie-
BHUJIHOH, TTOCIIE PACCEMBAHMS CTIOP IO YCTHEM HE
Cy>KCHHasl; IIIEHKHN HET WM OHA KOPOTKas, c1abo
OTIpaHUUYCHHAS; CTIOPBI CO3PEBAIOT OCEHBIO .. 2

— Kopobouka rpymesuaHast win odpaTHOsHIE-
BHIHAS, TIOCJIC PACCEUBAHUS CIIOP TIOJ YCThEM
MepeTsHyTas; LeiiKka OTTPaHWYCHHAsI; CIIOPBI
CO3PEBAIOT BECHOM ...eovveeniiiiiieiienieeniieeieenee 4
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Knerku sx30Te1us H3011aMeTpUIecKHe, KOIIeH-
XMMaTU4ECKUE; JUCThsI TYHOBAaThbIE; HOXKKA 2—5
MM JUJI.; KOpOOOYKa 4alleBUIHASA A0 MHAIO-
BUJIHOM, TIOCJIE PACCEUBAHMA CHOP 10 HIMPOKO
MUATOBUIHOM ....coovvvvvennnnnnnnnnn. 5. P. sphaericum
Knetkn sx30Tennst KOPOTKO MPSIMOYTOJIbHBIE, HE
KOJUICHXUMAaTHUYECKHE; JUCThS 3a0CTPECHHBIC;
HOXKa 4—8 MM J1J1.; KOpoOOUYKa MOTYIIIapOBUTHAS,
MOCJIE PACCEUBAHUSI CIIOP [0 YAIIEBUIHOM .... 3
JlucTbst B BepxHeii yacTu cTeduist 00bIYHO IITare-
JIEBUTHBIE, KOPOTKO 3a0CTPEHHEBIE, C enBa tudde-
PEHIMPOBAHHBIM KOPOTKUM KOHYMKOM M O3 He-
TO; XKHJIKA OKAaHYMBAETCS] HEIMOCPEICTBEHHO IO
BEPXYILKOM JINCTA; KJIETKU B BEPXHEW YaCTH JIMCTA
MPEUMYIIIECTBEHHO Y/UTHHEHHO poMOryeckue, 50—
100x20-40 um; xpas mrcTa 6e3 KaiiMbl, B BEpXHEH
9acTH TPpy00 NHIIBYAThIe; KOJIEUKO U3 1 psima men-
KHX MONEPEUHO MPSIMOYTOJIBHBIX TOICTOCTEHHBIX
1391 (7 0) SR 3. P eurystomum
JIucThs siileBUIHO-JIAHLIETHEIE, 0. M. IJIMHHO 3a-
OCTPEHHBIC, KHMIIKAa OKAaHYMBACTCSI B BEPXYIIKE
JICTa WM BbIOEraeT, opMUpys 0. M. JUIMHHOE
OCTPOKOHEYHE; KJICTKH B BEPXHEH 4acTH JMcTa
MIPEUMYIIECTBCHHO MTPSIMOYTONbHBIE, 30—50%17—
25 wm; BAOJIb Kpast INCTA OT OCHOBAHUs 110 Bep-
XYIIKA OTYeTIINBO auddepenimpoBana kaiima m3
1-2 psAoB y3KMX YIJIMHEHHBIX JKEJITOBATHIX
KJIETOK; B BEpXHEN YaCTH Kpal MEJTKO UJIBYaThIN;
KOJICYKO M3 1-psga MENKHX MOMEepedHo MPsIMO-
YTOJIBHBIX TOJICTOCTEHHBIX KIETOK .....cvvenveennenne.
............................................. 4. P acuminatum

KopobGouxka mmpoko oOpaTHOsIeBUAHASL, 0. M.
OBICTPO Cy’KeHHas B HICIKy, KOTOpas Kopoue
JUIMHBI YPHOYKH; IIMPOKO PACIIPOCTPAHEHHBIN
153771 (USRS 2. P. pyriforme
KopobGouka y3ko rpymeBnaHas, O4eHb IMOCTeE-
MIEHHO CY)KEHHAs B IIEHKY, KOTOpas paBHa WIN
JUIMHHEE YPHOUYKH; OTHOCHUTEJIFHO PEAKHNA BUJ
CTEITHOM 30HBI ..ceveereveenieeneennnenn 1. P. arenicola

*

Capsules hemispheric to broadly cupulate, not
constricted below mouth; neck absent or very
short and not sharply delimited from urn; spores
mature in late summer and autumn .............. 2
Capsules pyriform to obovate, usually constrict-
ed below mouth; neck clearly delimited from urn;
spores mature in spring and early summer ... 4

Exothecial cells isodiametric, collenchymatous;
leaves obtuse; setae 2—5 mm long; capsules
broadly cupulate, often wider than long after
dehiscence.......c.ooevevveiieienne 5. P. sphaericum

This species occurs sporadically in southern
Russian Far East and is very rare in other parts
of the country. Its rarity may be apparent rath-
er than real and due to its development in late
summer and autumn when collecting activity
is declining. The presence of conspicuously
broad cupulate capsules sharply distinguish it
from all other Russian species of the genus.

— Exothecial cells short-rectangular, evenly thick-

walled; leaves acute; setac 4-8 mm long; cap-
sules hemispheric to cupulate, equal to or slight-
ly longer than wide after dehiscence.............. 3

Upper leaves usually spatulate, broadly acute,

weakly or not apiculate; costae subpercurrent;

upper leaf cells mostly elongate-rhomboidal, 50—

100x20-40 um; leaf margins not bordered, ser-

rate above; annuli with two rows of thick-walled

CellS i 3. P. eurystomum
This species is more common in the southern re-
gions of the Russian Far East and European Rus-
sia. The presence of capsules that are not con-
stricted below the mouth is a critical diagnostic
character of the species, but the same feature oc-
casionally is present in poorly developed pheno-
types of P. pyriforme. Difficult collections can be
distinguished by the number of oblate cell rows
below the mouth (2-5 in P. eurystomum, 5-13 in
P, pyriforme); spore size (3045 um in P. eurys-
tomum, 26-37 um in P. pyriforme); setae length
(46 mm in P. eurystomum, 5-8 mm in P. pyri-
forme), and spore maturation time (mid-summer
to autumn in P, eurystomum, spring to early sum-
mer in P. pyriforme).

— All leaves ovate-lanceolate, acuminate, strongly

mucronate; costae percurrrent or excurrent; up-

per leaf cells mostly rectangular, 30—-50x17-25

um; leaf margins bordered throughout by 1-2

rows of elongate, narrowed, yellowish cells,

crenulate above; annuli with one row of thick-

walled cells ....oooevernieiennnnen. 4. P acuminatum
In Russia this species is known from a single
collection from the Caucasus. Many authors con-
sider P. acuminatum a synonym or infraspecific
taxon of P. eurystomum, but the Russian collec-
tion contrasted sharply with P. eurystomum col-
lections from Russia (see characters in the key)
and agrees well with the distinctions made be-
tween these taxa in the literature.

4. Capsules broadly obovate, more or less abruptly

constricted to necks; capsule necks shorter than

urn; widespread species ............ 2. P. pyriforme
A common species in European Russia, also
known from scattered localities in the south-
ern part of West Siberia and a single locality in
Yakutia.
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— Capsules narrowly pyriform, gradually narrowed
to necks; capsule necks equal to or longer than
urn; rare species in steppe zone of European
RuUSSIa ..cvieieeiieieceeeeeee 1. P. arenicola

This is a rare species in the steppe and forest-
steppe zones of European Russia. It has nar-
row capsules that sharply distinguish it from
other species of the genus, and somewhat re-
sembles those of Entosthodon hungaricus.
However, E. hungaricus differs in its much
smaller plant size and in having thick-walled
rather than thin-walled exothecial cells.

1. Physcomitrium arenicola Lazar., Ukrajins’k.
Bot. Zhurn. 4: 37. 1928. — ®UCKOMUTPHYM
necuanblii. Puc. 67D, 82.

Pacmenusi B HEOONMBIINX TPYIIAX, CBETIIO-3€IIC-
Hbele. Cmebens 2-3 MM mi. Jlucmebsi IPOAOIITOBATO-
stitieBUIHBIC, 1.7—2.2X0.6—-0.9 MM, 0. M. pe3Ko CyKEH-
HbIE B KOPOTKO OTTSIHYTYIO BEPXYILKY; Kpai LeJbHbIN;
JlcUIKa OKaHYMBAETCSl B BEPXYLUIKE JIMCTA; KIEemKU
naacmunku 30-75x13-21 um, 6. M. IPSIMOYTOJILHO-
LIECTUYTOJbHBIE, B HIYKHEH YaCTH JIUCTA IPSMOYTOJIb-
HBIE; 1O Kpato He JuddepenunpoBanusie. Cnopo-
@umuwr yacto. Hoocxa 2-3(—5) mm. Kopobouxa xen-
TOBaTO-KOPUYHEBAS], YACTO C OPAHKEBBIM OTTEHKOM,
1.5%0.5 MM, y3K0 KyOKOBH/IHAsI JTH TPYILIEBHIHAS, C
JUTMHHOM HIEHKOW, MO yCThbeM CY>KEHHas; KJIETKU
9K30TELMs] TOHKOCTEHHbIE, TI0J] YCTheM B 7-9 psioB
KBaJIpaTHBIE JI0 MONEPEUYHO MPSIMOYTOJIbHBIX, TOJICTO-
cTeHHble. Kpviuteuka ninockasi, ¢ KIOBUKOM. Cnopul
40-45 wm, o1MBKOBO-0ypBIe, CO3PEBAIOT BECHOM.

Omnucad u3 YKkpauHbl. DHIEMUK IOKHBIX pailoHOB Boc-
ToyHoil EBponbl. B Poccun BcTpeuaeTcsa B mpenenax
CTETHOM U JIECOCTENHOM 30H, 0T benropozackoi u Jlunenkoi
obnacteit 1o ceBepHoro IlpuuepHomopss u Huxuero
[ToBomxpa. Ykazanue i Hukeropoackoir obmactu
HY)XJaeTCsl B MOATBEpXkAeHUU. PacTeT Ha OTMENAX pek,
OIIOJI3AKINUX CKJIOHAaX, CTEHKaX NPOMOMWH IO JHHUIIAM
OBpAaroB, MPOIJICHIMHAX Ha 3a0POIIEHHBIX MOMAX.

Mu Krl Ar Ne ZFI NZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che

Ku Be Orl Li Vr Ro Tm Pn Ul Sa Sr VIg Kl As Or
Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ykh Yne VI Chw Chc Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Yc¢ Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

ITo dhopme kopoOOUKH, UMEIOIIEH JITHHHYIO IICHKY,
JTAHHBIN BHI OOJTbIIE IOXOXK Ha Entosthodon hungaricus, yem
Ha nipoure Buibl Physcomitrium. OHAKO KICTKU SK30TCIIUS
y P. arenicola XOpOTKO TPSMOYTOJIbHBIC, C PABHOMEPHO
YTOJIICHHBIME CTCHKaMH, a Y E. hungaricus — y3Kue, ¢ CUIIBHO
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YTOJIIEHHBIMY TIPORONBHBIMU cTeHKamu. Ot E. fascicularis,
y KOTOPOTO KJIETKHU IK30TelMs H30quamerpudeckue, P.
arenicola oTin4aercs 6oree KPYIHBIMU CIIOPaMH.

2. Physcomitrium pyriforme (Hedw.) Hampe,
Linnaea 11: 80. 1837. — Gymnostomum pyriforme
Hedw., Sp. Musc. Frond. 38. 1801. — ®wucko-
MHUTPHYM rpymeBuanbiii. Puc. 67E, 83.

Pacmenusa o6p1aHO B HEOOTMBIINX TPYNIAX WA
(hopMHPYFOT OOLIHPHBIC PHIXIIBIC TCPHOBUHKH, TPSI3-
HO- 1itH OneiHo-3enenblie. Cmebens 1-5 mm 1. Jluc-
mbus 10 3—3.5%1.0—1.3 MM, TAIIEBUIHBIC 1O IITTTATEIE-
BHUJIHBIX, KOPOTKO M HIMPOKO 3a0CTPEHHBIE, BBEPXY
TyTo WIn 0. M. 0OCcTpo nuibaateie; kietku 50—100 (—
125)x20—40 wm, pomObHuveckne mim poMOOu1aIbHO-
LIECTUYTOJIbHBIC, B HUYKHEH 4aCTH JINCTA IIPSIMOYTOJIb-
Hble. Cnopoghumur gacto. Hoocka 5-8 mm. Kopo-
6ouxa ceetio-kopuunenasi, 1.0-1.9x0.7—1.3 mm, mu-
POKO O0OpaTHOSAWIIEBUAHAS WIN KyOKOBHIHAS, C O.
M. KOPOTKOM IIEHKOHN, B 3aKPHITOM COCTOSIHUM U B
Hayaje pacCeMBaHUs CIIOP HE CY)KEHHAasl WM JIMLIb
HEMHOI'0 Cy>KE€HHasl K YCTblO, 3aTe€M, I10 Mepe pac-
CEeHMBaHUs CIOp, IIUPOKO OTKPBITAs], ONIOPOKHEHHAS
— CyXKEHHas 1071 ycTbeM. Kpbiuieuxa ¢ KOpOTKAM KITIO-
BUKOM. Koneuko u3 1-2 pspoB MENKHX KIIETOK,
gacTHyHO oTnanatomiee. Crnopul 2636 um, xKenroBa-
TO-OypBbIe, CO3PEBAIOT BECHOIA.

Omnucan ¢ XxapakTepucTukoii locus classicus “mo Bceit
EBpomne”. Onun u3 Haubosee MIMPOKO PACIpOCTPaHEH-
HBIX BHAOB pojaa. OObidyeH B OONBIIMHCTBE CTpPaH
3ananuoit Esponsr, CeBeproii Appuxe, CeBepHolt
AMepuKe; COBEPIICHHO HE NMPOHHMKAET B APKTHUKY U
BE€CbMa pCIOK B Ooiee CCBCPHBIX TACIKHBIX paﬁOHaX. 3a
npenenaMu ['0napKTUKU U3BECTeH U3 MeKCUKHU, AB-
crpanmun 1 Hosoit 3emannuu. Ha Teppurtopun Poccun
00bIYEH B €BPONEHCKON 4YacTH, OT KOKHOW Talru u 110
crenHoOW 30HBL. B Cubupu BcTpeyaeTcss CopagndecKu
B npearopeax 3amnajnHoro CasHa ¥ B paBHUHHBIX paii-
oHax. Pacter Ha BlIaKHOHM NIMHUCTOMN WIIM MIINCTOU MOUBE
o Geperam pek, 03ep, MPYI0B, IO CHIPBIM MTPOCEITOTHBIM
JoporaM, Kak Ha OTKPBITBIX MECTax, TakK U CpE€Au Jieca,
HEpenKo OBIBaeT BEChbMa OOMIICH.

Mu Krl Ar Ne ZFI NZ Kmu Ki Ura
Kn Le Ps No Vo Km Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
Ku Be Orl Li Vr Ro Tm Pn Ul Sa Sr VIg K1 As Or
Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ykh Yne VI Chw Chc Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Ye Yvl Yal Khn Kks Kam Kom
Al AltKe Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

Jlerko oTIMyaeTcs OT MPEABIAYIIEro U CIEIYIONIEro
BUI0B 110 (hopMe KopoOouku. Bmecte ¢ Tem, o aTomy mpu-
3HaKy P, pyriforme o4eHb CHIBHO BapbUPYET, U OTACIbHBIC
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QY

g 5 Puc. 82. Physcomitrium arenicola: Hs, h x15; CP x15; F x25; C ex x122; Cs, m, b x285.

00pa3bl UMEIOT MEHEE CYKCHHBIE O] yCTHEM KOPOOOUKU.  CY’)KCHHOHM K yCTBIO M TMOA HUM (maxke ciabo), a Takxke
Takue 00pa3ipl HHOTA ONPENCISUIN Kak P eurystomum,;  KpyIHBIMH TeMHO-OypbiMu criopam, 30—45 wm, KoTopsie
OJIHAKO TIOCJICHUI BUJ OTIHYAETCS KOPOOOUYKOM, INIMHA  CO3PEBAIOT OCEHbIO, a HE BECHOW MIIM B HayaJIe JeTa, Kak y
KOTOpOil paBHa LIMPUHE U KOTOpas HUKOrHa He ObiBaeT P pyriforme.
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Puc. 84. Physcomitrium eurystomum: Hs x15; CP X15; F x25;
Cexx135;Cs,mx317.
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3. Physcomitrium eurystomum Sendtn., Denk-
schriften der Bayerischen. Botanischen Gesellschaft
in Regensburg 3: 142. 1841. — ®uckoMuTpUyM
M POKOycTheBblIi. Puc. 84.

Pacmenus oTaenbHbIC WM B HEOONBIIMX IPYIIIAX,
TPSI3HO- WK OneiHO-3eeHbIe. Cmebens 1-5 M [T,
Jlucmus 10 3-3.5%1.0—1.3 MM, SiLIeBUIHBIC O IIIIIa-
TEJICBUJTHBIX, KOPOTKO M IIMPOKO 3a0CTPEHHBIC; Kpai
BBEPXy TYIIO WIH 0. M. OCTPO IMWIBIATHIH; KiemKu
50-100 (-=125)x20—40 pm, poMOHYeCKIE W POMOO-

MIATBHO-IIECTUYTONbHBIC, B HIDKHEH YacTH JIMCTA
npsMoyronbHble. Cnopoghumer vacro. Hoowcka 4—6
MM. Kopobouka ceetiio-xkopuunesas, 1.0-1.9x0.7-1.3
MM, ITUPOKO 0OpaTHOSIMIICBHUTHAS MITH KYOKOBHIHAS,
¢ 0. M. KOPOTKOH NICHKOW, HE CYKCHHAs K YCTBIO.
Kpviueurka ¢ KOpOTKUM KIIIOBUKOM. Kosneuxo u3 2 psi-
JIOB MEJIKUX IOIIEPEYHO MPSIMOYTOJIBHBIX KJIETOK C
YTOJIIEHHBIMHA CTEHKAaMH, YaCTHYHO OTIIaJaroIIee.
Cnopuvt 30—45 pum, xentoBaTo-0ypsie, CO3PEBaIOT
BECHOM.
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Onucan u3 Cunesuu Ha reppuropuu Ionsmu. Pacnpo-
CTPaHEHUE BU/Ia HEJIb3s CYUTATh YAOBICTBOPUTEIBHO U3Y-
YEHHBIM, [IOCKOJIBKY U3-3a HE BIIOJIHE TOUHBIX OIUCAHUH U
[IPU3HAKOB, B U3BECTHOM CTEIICHU IPOMEKYTOUHBIX MEKAY
P. pyriforme n P. sphaericum, 3a Hero NpUHUMAJINCH Map-
TMHaJbHBIC (POPMBI ATHX BUJIOB, 0COOEHHO P. pyriforme.
JloBonbHO 00bI4YeH By Ha JlansHeM Boctoke, ocobeHHO B
[Mpumopse, B Cubupu ormeueH B Bypsruu, WpkyTckoit
obnactu, 3abaiikaibCKOM Kpae W Ha AnTae, a TaKkKe B
Sxytuu. Pacter no okpaunam moneil 1 JOpor, Ha ChIpoi
[JIMHUCTOH 10YBE, 110 WIUCTBIM OTMeJIIM. BeTpeyaercs Ha
VYkpause u, BeposiTHO, Oy/JIeT Hali/IeH B €BPOIIECHCKOI YacTn
Poccun.

Mu Krl Ar Ne ZFINZ Km Kmu Ura

Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
KuBe Orl Li Vr Ro Tm Pn Ul Sa Sr Vig K1 As Or
Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ykh Yne VI Chw Chc Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Ye¢ Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

Physcomitrium eurystomum otnudaetcs ot P. sphae-
ricum OCTPBHIMU (@ HE TYNBIMH) JUCTHIMHU; HECKOIHKO
Oonee KpynmHbIMHU cropamu, 30-45 um (a He 27-37);
CBETJIO-KOPHYHEBBIMH (@ HE TEMHO-KOPHYHEBBIMH), HE
KOJIZICHXMMAaTHIECKUMHU KJIETKAaMHU JK30Telus; Ooiee
IUTMHHON HOXKOI, 4—6 MM (a He 1.5-2 MM, penko xo 4
MM), a TaKKe KOPOTKO IIINHApHYIecKoi (opmoil ko-
pobouku, Torna Kak y P. sphaericum xopoOouka cy-
JKUBAaeTCs K OCHOBAHMIO NPAKTHYECKH OT yCThs. Y P.
pyriforme He BIIOTHE Pa3BUTHIE KOPOOOYKH BeChMa
MOXOXHU Ha P. eurystomum. B GonpmmHCTBE Cciydaes,
ecnan B 00pasle MHOTO pacTeHHil ¢ Kopobodkamu, Ie-
peTsKKa 1MoJ] YCTheM XOTsl OBl y HEKOTOPHIX, Hamboiee
Pa3BUTHIX PACTEHUH MO3BOJAET JIETKO HCKIIOUHUTH P.
eurystomum; WHOTZA, OJHAKO, KOTJja KOPOOOUKH enu-
HUYHBIC W HE BIOJHE PAa3BHUTHIC, ONPEACTUTh PACTCHUS
[0 3TOMY TPHU3HAKY CIOXKHO. J[OTIONHUTEIBHBIME MPH-
3HAaKaMHU MOXHO CUUTATh CIEAYIONIHe: MHPOKHE KICTKN
9K30TeNUs MO yCTheM y P. eurystomum B 2—5 psiioB, y
P. pyriforme — B 5-13 psyoB; HOXKa y P. eurystomum 4—
6 MM (a HEe 5-8), cnopoHOCUT P. eurystomum B KOHIIE
JeTa U OCeHbIo, a He BecHOW. Omnmuust P. eurystomum
ot P. acuminatum paccCMOTPEHBI B KJII0YE U B KOMMEH-
TapuH K TOMY BUY.

4. Physcomitrium acuminatum Bruch, Schimp.
& W. Giimbel, Bryol. Eur. 3: 247. 300. 1841. —
Physcomitrium eurystomum subsp. acuminatum
(Bruch, Schimp. & W. Giimbel) Giacom., Istituto
Botanico della R. Universita R. Laboratorio
Crittogamico Pavia, Atti 4: 227. 1847. — ®ucko-
MUTPUYM JJMHHO320CTPeHHbIi. Puc. 85.

Pacmenus po3eTKOBHIHBIC, OJMHOYHBIC MM B
HEeOOJBIINX TPYHIIaX, IPSA3HO- WU OJIeIHO-3EIICHbIE.

FUNARIACEAE

Cmebenb 04eHb KOPOTKHM, OKOI0 1 MM 1. Jlucmovs
2.0-2.7x0.8-1.1 MM, sSiLIEBUAHBIE WX SHIIEBUIHO-
JIAHIIETHBIC, TOCTETICHHO UINHHO 3a0CTPCHHEIC, B
BEPXHEH YaCTH MEIKO MWIBYATBIC; HCUIKA OKAaHUH-
BaeTCsl B BEPXYIIKE JINCTA WM BhIOETAET, OpMUPYS
0. M. JUIMHHOE OCTpoKoHeure; KiaeTkn 30-50(—65)
x17-25 um, 6. M. IPaBUIBHO MPSIMOYTOJBHBIE C OT-
JIETBHBIMU POMOOUIATTFHO-TIECTHYTOIBHBIMHU KIIET-
KaMH, B HIDKHEH 9aCTH JINCTA MIPSIMOYTOIBHBIC; B0
Kpast IMCTa OT OCHOBAHUS 10 BEPXyIIKU B 12 psamgax
6onee y3xue u gmuHHEBIE, 120—-170x10-15 wm, xen-
TOBaThIe, (POPMHPYIOIINE OTYETIINBO AU hepeHIpo-
BaHHYIO Kaiimy. Cnopoghumet 9acto. Hoowcka oxoio 5
MM. Kopobouxa ceetno-kopuanenast, 0.8—1.3x0.6—1.0
MM, KyOKOBHIHAs, ¢ 0. M. KOPOTKOH IIEiiKoii, HE Cy-
JKeHHasI K YCTBI0. Kpbiuteuka KOHIYECKast, C GyTOpKOM
Ha BepxyIuke. Koneuxo 3 1 psiga MENKIX MOTIEPEIHO
MPSIMOYTOJBHBIX KJIETOK C YTOJIICHHBIMU CTCHKAMU.
Cnopwi 26-36 wm, xenToBaTo-0yphie, ManIIIO3HbIE,
CO3pEBAIOT BECHOM.

Onucan u3 lBeiinapuu. Pacnpocrpanenue Buaa He
BIIOJIHE HE SICHO, TaK KaK JO0JIoe BpeMsl OH He paccMaTpu-
BAJICSI B KaUECTBE CaMOCTOSATENIbHOr0. MenmbHuuyk (1970)
npuBoxuT ero ais espornerickoit yactu CCCP, KaBkaza u
Janbrero Boctoka. /st CaparoBckoii obnactu ObLT yKa3aH
Uepemnanopoii (1971), Ho obOpasen; B repbapun LE orcyT-
cTBYeT. B HacTosIee BpeMsi HaM U3BECTEH CUHCTBCHHBII
obpasen Buja u3 Poccun, codpannblii B KaBkasckom 3aro-
BeiHuke B 1951 roy. B ToM MecTOHAaX0XK1€HUH Tpou3pac-
TaJl Ha BIIQKHOI T04YBe Ha Oepery p. M3bIMTa, B IUTEpaTyp-
HBIX YKa3aHHSIX TaK)Ke OTMEUaJICs M0 KpasiM KaHaB, Py4beB
U JI0pOL.

Mu Krl Ar Ne ZFI NZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
KuBe Orl Li Vr Ro Tm Pn Ul Sa Sr VIg K1 As Or
Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ykh Yne VI Chw Che Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Yc¢ Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

3HauuTeIbHBIC OTIHYUSA MOpoIoTHH TameTohuTa
Physcomitrium acuminatum ot P. eurystomum, 3aKIo-
YaroIIUeCs HE TOIBKO B CPABHUTEIBHO ATUHHO 3a0CTPEH-
HOM BepXyIlIKe JINCTAa ¢ OKaHYMBalOUlelcs B HeW uiaun
BhIOCTatONICH KUIKOH 1 Au(PepeHInpOBaHHON Kaiime,
HO M B IPEUMYIIECTBEHHO OPTOTrOHAJIBHOW KJIETOUHOMN
CETH B BEpPXHEH YaCTH JHCTa, C 00Jee MEIKUMHU, YeEM Y
BTOpPOTO BHUJA KJETKaMH, AAIOT HAM OCHOBaHHUE pac-
CMaTpUBaTh UX B KAYECTBE CAMOCTOSTEIBHBIX, XOPOIIO
OTTpaHWYCHHBIX BUAOB. JuddepeHnupoBannas xaitma
¥ BbIOEraromas XUiKa MO3BOJISIOT OTIHYUATE P. acumi-
natum OT BCEX OCTAIbHBIX POCCUNCKUX peAcTaBUTENEH
pona.
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Puc. 85. Physcomitrium acuminatum: Hh x14; CP x22.5; F x22.5; C ex x128; Cs, m, b x288.
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Puc. 86. Physcomitrium sphaericum: Hs, h1, 2 x15; C ex1 x122; C ex2 x285; F x25; Cs, m, b x285. ce

5. Physcomitrium sphaericum (Ludw.) Fuernr.
in Hampe, Flora 20: 285. 1837. — Gymnostomum
sphaericum Ludw. in Schkur, Deutschl. Krypt. Gew.
2(1): 26. 11b. 1810. — DuckomuTpuym chepu-
yeckuii. Puc. 67C, 86.

Pacmenus B HEOONBIIUX TPYIIAX, TPI3HO- WU
onenuo-3enensie. Cmebens 1-2 mm . Jlucmos 1—
1.5%0.5-0.7 MM, 0OpaTHOSILIEBHTHBIE JIO IITIaTeNe-
BUJIHBIX, KOPOTKO M IIUPOKO 3a0CTPEHHbIE, Ha BEp-
XyIIKe TyTIble; Kpail LIeIbHbIN WIIH BBEPXY OUCHB CI1a00
U Tymo nunpdaThiif; kiaeTku 30-50x20-30 pm,
OKPYIJIO-LIIECTUYTOJIbHBIC MM HEITPaBUIILHO MHOTO-
WIN 4eTblpexyroybubie. Hooicka Oyposaras, 1.5-2
(—4) mm. Kopobouka B 3aKPBITOM COCTOSTHUM TOIY-
LIAPOBHJIHAS, IPAKTUYECKN 0€3 IEHKH, OTKPBITAs C

OYCHb HIMPOKHUM YCTHBCM, HalIEBUAHAA OO IMOYTHU
onronueBUIHON. Kpovluteuka miiockas, ¢ 6opoja-
BOuKoii. Koneuxo He oTragaroniee, u3 1-2 psjioB Men-
KX KJIeToK. Cnoper 27-37 um, TeMHO-OypbIe, CO-
3pEBAIOT OCEHBIO.

OmnwucaH U3 yMepeHHBIX paifonoB EBpomnsl. JloBobHO
pacnpocTtpanensusii Bua B SAnonun, Kurae, Kopee, cy-
LIECTBEHHO OoJiee peakuii B 3ananHoi yactu EBpasuu (B
Cpenneit Asun, Ha bmmxaem Boctoke u B EBpone, XoTs
yKa3bpIBaeTcs A1 OopImuHCTBa cTpaH CeBepHoil u LleHT-
panbHoOit EBpomsl). B Poccun moBonbHO 00BIYEH Ha IOTE
IIpumopckoro kpas, Takke HeZaBHO OOHapykeH Ha
Kypunsckux octpoBax (Utypym), ykasan mist Bypsarun;
eAMHUYHbIE HaXOAKH M3BECTHHI B €BpOMEiicKoil yacTn
Poccun (Jlemmnrpanckas, MockoBckas u Ps3anckas
obmactu, Kapenus, ykaseiBancs mis Mapuii-Oin). Pa3su-
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Ba€TCsA B KOHIIE JIETA U OCCHBIO, C YEM, BEPOATHO, OTHACTHU
1 CBA3aHO TO, YTO BUJ PEAKO IOMAAACT B IIOJIC 3PCHUSA
KOJIJIEKTOPOB.

Mu Krl Ar Ne ZFI NZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
Ku Be Orl Li Vr Ro Tm Pn Ul Sa Sr Vig K1 As Or
Krd Ady St KCh KB SO In Chn Da

YG Tan SZ NI Ynw Ykh Yne VI Chw Chc Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Yc¢ Yvl Yal Khn Kks Kam Kom
Al AltKe Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

Bux nerko y3Hath Mo MUPOKO YalleBHIHOW KOPO-
0o4Ke, IPU MOACHIXaHHH YaCTh U3 HUX BBIIISIIAT KaK IMO-
9T OnropneBuHbIe. Physcomitrium sphaericum menpue
IPYTHX BUJIOB POJia U PACTET OH HE CTOJIb KPYITHBIMHA J€P-
HOBHHKaMHU, KaK, Harpumep, P. pyriforme: eciu B cTapoit
KOJiee HAMJICHO OJHO pAcTCHHE, BTOPOE MOXET HHOTAA
OBITH OOHAPYIKEHO TOJIBKO TTOCIE JAIUTEIBHBIX YITOPHBIX
nonckoB. Furness & Hall (1981) 06006uiin HaGmoneHIst
MUHAMHAKH YHCICHHOCTH BHUJa B psjic palOHOB AHIIINH,
IIIe OH B OTHEJBHBIC TOABI BCTPEYAJICS MAacCOBO, IIOTOM
JIOJITHE TOJAbI BOBCE HE IMOSBIISIICS, & 3aT€M OIISATh JaBall
BCIBIIIKH, 0. 4. B KOHIIE Ooiee sxapkoro jieta. OObsicHeHHE
3TOMY aBTOPBI BUAAT B BO3MOKHOCTH COXPAHCHUS KHU3HE-
CIOCOOHBIX CIOpP B WJIC HA NMPOTSHKEHUH HECKOIBKUX JIe-
CSATHIICTUH.

Pon 6. Physcomitrella Bruch, Schimp. & W. Giimbel
— PuckomuTpeIa

Pacmenus Menkue, pacTynme oObIMHO SIUHIY-
HBIMH TTOOETaMH WJIM HECOMKHYTBIMHU T'PyIIIaMH,
SIPKO- MJTH CBETIIO-3eNeHbIe. Cmebenb KOPOTKHii, po-
3€TKOBUIHO OOJIMCTBEHHBIH, NHOT/IA C €AMHUIHBIMA
BETOYKAMU. Jlucmovs y3KO 0OpaTHOSHIIEBUIHEIE,
KOPOTKO 3a0CTPEHHbIE; Kpall MUJIBYAThIN B BEPXHUX
1/3-2/3; srcunka okaHUYMBACTCS HIDKE BEPXYIIKH
JIMCTA; K/lemKi TIPOI0JITOBATO-IECTUYTONBHBIE, PhIX-
JIbIe, TOHKOCTEHHBIE. O60enonvlil uiu HeCMeuano
oboenonviii. [Tapadu3sl HEMHOTOYHCICHHBIE, KOPOT-
Kue, OynaBoBHIHBIC. Hodicka 3HAYNTENFHO KOpOUe
kopoboukn. Kopobouka ManeHbKas, MpsIMOCTOSIA,
OKpYIJIasl, C OCTPO OTTAHYTOW BEPXYLICUKOH, KIIEH-
CTOKapIHasA, PACKPHIBAIOIIASCS HETIPABUIBHBIM Pa3-
PBIBOM CTEHKH; KJIETKH K30TEILUsI OUCHb TOHKOCTEH-
HBIE, M3-3a YETO KOPOOOUKA KaKETCS MPO3PATHOM.
Cnopbi KpyTIHBIE, BEICOKO UTOJIBIATO MATMIUIO3HBIC.
Koanauox MalleHbKHI, TOKPBIBAET TOJIBKO CAMYIO
BEPXYIIKY KOPOOOUKH.

Tun pona — Physcomitrella patens (Hedw.) Bruch,
Schimp. & W. Giimbel. Pox BKiTtOdaeT eTHHCTBEHHBII
BUJ C HECKOJIbKUMH BHYTPHBHJIOBBIMH TaKCOHAMU
(Tan, 1979). Ha3Banne — yMEHBIINTEIBHOE OT OIH3-
Koro pona, Physcomitrium.
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¢ Physcomitrella patens is a sporadically occurring
ephemeral plant, common in the middle part of European
Russia where it grows on soil along river banks, bottoms
of denudated ponds, and wet forest roads with semi-
permanent pools, usually on fine silty soils. It is occasionally
frequent in some regions of West and Central Siberia along
sandbanks of the Ob and Abakan Rivers, but very rare on
the Jenisey River and found twice in Yakutia on the banks
of the Lena and Aldan Rivers, but only as single plant in
both cases. Probably the strong fluctuation in water levels
in the big Siberian rivers keeps it from being more common.
In the mountain regions of South Siberia it occurs only at
low altitudes, and in the Caucasus forest belt it was found
once in a pool on a forest road.

1. Physcomitrella patens (Hedw.) Bruch,
Schimp. & W. Giimbel, Bryol. Eur. 1: 13. pl. 3:
patens. 1849. — Phascum patens Hedw., Sp. Musc.
Frond. 20. 1801. — ®uckoMHUTpeJJIa OTKJO-
HenHasi. Puc. 67F, 87.

Cmebenv 2-5 mm 1. Jlucmes 1.5-3.0%0.4-0.7
MmM; KieTkd 40-90x15-25 um. Cnopoghumer yacro.
Kopobouka 0.5-0.8 mm B nuamerpe. Cnopwt 25-30
Lm, CO3PEBAIOT C CEPEMHBI JIETA 10 OCCHHU.

Onucan u3 I'epmanun. Bug 1oBoasHO 00BIYEH BO
MHorux paiionax CesepHoii u LlenTpansHoit EBponsl, HO
PemOK (XOTS MHUPOKO pACIPOCTPAHEH) B a3MATCKOM YacTu
Poccun u CeBepHoit AMepuke; oTMeueH Takxke B FOxHOM
Espone, Upake, Anonuun. Ha teppuropun eBponeiickoit
yacTh Poccuu M3BECTEH M3 TOBOJIHLHO MHOTHUX 00JacTel,
HO 0. 4. U3 HEMHOTHX TOYEK, YTO, HECOMHEHHO, CBA3aHO C
TPYAHOCTBIO TIOMCKa 3TOro Mmenkoro Buaa. Ha KaBkasze
HalJ1eH eIMHCTBEHHbIN pa3 BO3JIE JYXH Ha ChIPOil TecHOI
JIopore B HIDKHEM ropHoM mosice. B 3amagnoit Cubupu
BCTPEYACTCSA MECTAMH B OOJIBIIOM KOJTYECTBE 110 OTMETISIM
O06wu u ee mputokoB. Taxxe oOuieH mo orMesiM AbakaHa,
Ho Ha EHmcee, B KOTOpHIIl AGakaH BIagacT, KpaiiHe peroK
(c6opsr XIX Beka B paitone Enmceiicka). B Skyrtuu
W3BECTHBI BCETO JBE HaXOAKHW Physcomitrella patens Ha
Oeperax JleHbl 1 AngaHa, M B 000UX CiTydasx Mo OJHOMY
pacrenuio. SIBHO MaBOAKOBBIM PEXKUM 371€Ch HE TT03BOJISIET
pa3BHBaTHCS BUAY B NPHCYIIEM eMmy obmmuu. Physco-
mitrella patens BcTpedaeTcs Ha OTKPHITHIX MeCTax, Ha
DIMHACTOM WJIM, 4allle, WIMCTOM IOYBE, HAa OTMENAX, Ha
JHE CITIIEHHBIX MPYAO0B, CHIPBIX MPOCENIOTHBIX JOPOTaxX.
IToMuMO MeNKHX pa3MepoB, HELOCTATOYHAS H3YIEHHOCTh
pacmpocTpaHeHHs BUIA OTPEAEIIATCS TAKKe €T0 MO3THUM
pa3BUTHEM, K KOHILY JIeTa U OCEHbIO, KOT/Ia TOJIEBBIEC pa-
OOTHI yXKe 3aKaHYMBAIOTCA. BUIOBOI SnUTET OBUT JaH 1O
JalIeKO OTCTOSIIUM WM OTKIOHEHHBIM JIHCTBSIM, YeM BHUJ
Pe3K0o OTIMYAINCS OT MPOYUX BUAOB poxa Phascum, B Ko-
TOpPOM OH OBLT OMHCAH.

Mu Krl ArNe ZFI NZ Km Kmu Ura
Kn Le Ps No Vo Ki Ud Pe Sv
Sm Br Ka Tv Msk Tu Ya Iv Ko VI Rz Nn Ma Mo Chu Ta Ba Che
Ku Be Orl Li Vr Ro Tm Pn Ul Sa Sr VIg K1 As Or
Krd Ady St KCh KB SO In Chn Da



174

FUNARIACEAE

Puc. 87. Physcomitrella patens: Hh 1 x45; Hh 2,s x15; CP x22.5; F x25; Cs, m, b x285.

YG Tan SZ NI Ynw Ykh Yne VI Chw Che Chs Chb
Uhm YN HM Krn Tas Ev Yol Yyi Yko Mg Kkn
Sve Krg Tyu Om Nvs To Krm Irn Ye Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur
OT Apyrux MEeNKHX KIeHCTOKAPIHBIX BUJOB P. patens
JIETKO OTJIMYAETCS CBETIIO-XKEITOH KOPOOOUKOM, Yepes TOH-
KHe, MOJIyIpOo3payHble CTEHKH KOTOPOU MPOCBEUUBAIOT
KOHTYPBI CIIOp (10 cO3peBaHus), a TAKKE PBIXJION, “dy-
HapueBO#” KJIETOUHOM ceThio nucTa. OT MpoYUX BUIOB

(yHapHEeBBIX MOXKET OBITH OTIIMYEH U B CTEPUILHOM CO-
CTOSIHMH 1O 00JIee CHIIBHO U OCTPO MIJIBYATOMY KParo JIKC-
ta. Ha 3amane CeBepHoit Amepuku, a Taxoke B Kurtae u B
Snonnu Betpewaercs P. readeri (Miill. Hal.) I.G. Stone &
G.A.M. Scott, otnruaromiasics ot P. patens Gonee KOpOTKOIH
KUIKOU, 10 1/2-2/3 nnauubl nucta (MHOTHE aBTOPBI
paccMmarpuBaln e€e Kak pasHOBHIHOCTH P. patens). Ha-
XOKZICHHE ITOTO TaKCOHa Ha poccuiickoM JlamsHem Boctoke
BEChbMa BEPOSITHO.
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