Neckeraceae: o01mast XapaKTepUCTHKA CeMEHCTBA

CEM. NECKERACEAE Schimp. —
HEKEPOBBIE

M.C. Urnaros (o0mas

XapaKTePUCTHKA CEMEHCTRA)

Pacmenus xpymnHbIe, peke CpeIHUX pa3MepoB, B
TYCTBIX WJIN PBIXJIBIX, YaCTO OOIIMPHBIX JEPHOBHH-
Kax, Onmectsmye, pexe MaToBbie. BeipakeHa mudde-
pEHIMAIS Ha CTOJIOHOBUIHBIN IEPBUYHBIN cTEOCITb
C HEOTPAHUYCHHBIM POCTOM 1 MEITKUMH, PACCTABIICH-
HO PACIOJIOKEHHBIMH JICTBIMHU U BTOPUYHBINA CTe-
6eITb ¢ OTPAaHUYEHHBIM POCTOM U KPYTTHBIMHA JIUCThS-
MU. Bmopuunwiii cmebens IpOCTEPTHIN, BOCXOSIIINHN,
MIPSIMOCTOSTYUH WIT CBUCAIONITUH, 0. M. pacCTaBICHHO
TIEPUCTO BETBSAIIUICS; BETOUKH IIEPBOTO ITOPSIIKA HHO-
raa BeTssecs (7hamnobryum); THOTAAa BTOPUYHBIN
ctebens TpeBoBUAHBIH (Thamnobryum); TycTo, yIIio-
IIICHHO WJTH, PEXE, OKPYTIIO OOIMCTBEHHBIH; BETOUKH
nHOTIa (hIareJUIOBUAHBIC: B IUCTAIEHONW YacTH OT-
TSHYTHIC ¥ C MEIIKUMH JIUCTBSIMH (HHOT/Ia MEJIKO 00-
JIICTBEHHAS 9aCTh COCTABIISET OOJIBIIYTO YaCTh JITHHBI
BETOYKH ); CTeOENb C IEHTPATBHBIM Iy4IKoM (7hamno-
bryum) nnm 6e3 HEeTo; THAIOAEPMHUC OTCYTCTBYET;
napaduUIHA OTCYTCTBYIOT, peKe MHOTOUNCIICHHBIC,
MIPOKCUMAJIFHBIC BETOUHBIC JIUCThS SUIIEBUIHO-TPE-
YTONBHBIC, WIIM HAAPE3aHHBIE, MIIN KE COCTABHBIC C
OTACTHHBIMH JOJIIMHU, OTCTOSIIIUMH OT KOMITAaKTHOMH
YacTH 3a4aTKa BETOYKH Ha HEKOTOPOE PACCTOSHHUC,
JIOJTN COCTaBHBIX JINCTHECB JTHHEITHO-IITIIOBUIHBIC
(Neckera) v Tpeyronsusie (Thamnobryum); puso-
uapl Ha cTebie HIKEe MeCTa MPUKPEIUICHHS JIHCTA.
Jlucmuvsa OT ARNEBUIHBIX 10 SI3BIKOBHIHBIX, HA BEp-
XyIIIKe 3aKPYTIICHHBIEC MIIH OCTPBIC, BOTHYTHIE, IIJI0C-
KHE WJIHA TOTEPEYHO BOJHUCTHIC; Kpal MecTaMu
OTOTHYTBIN, KPYITHO WJIM MEJIKO MIIBIATBINA; HCUIKA
KOpOTKasi TBOMHAS FJIH MPOCTasi, OKAaHUYMBAIOIIASCS
BBIIIC CEPEANHBI JINCTA; KIemKi BBEPXy KOPOTKHE,
OKpPYTJIO-TIPSIMOYTOJIEHBIC WITH POMOUYECKHE; B CPe/I-
Hell 9acTh JucTa OOBIYHO OoJiee JTMHHBIC, TIPSIMO-
YTOJBHBIC, YATMHEHHO POMONYECKHE NN JTUHEIHEIE,
TIPSMBIE FJTH U3BUIIMCTHIC, TIIAIKUE, C YMEPEHHO yTON-
IICHHBIMH CTCHKaMH FIJTH TOJICTOCTEHHBIE, PEIIKO H30-
JUaMETPHYECKUE, MyIbTUIAMAIIIO3HBIC FITH MaMUJI-
JIO3HBIC; KJIETKH B OCHOBAHHUH JIUCTA Y KHUIIKH MTPSIMO-
YTOIBHBIC, TTIA/IKHE, B yIIIaX OCHOBAHHS Oojiee Me-
KHe, I30IHaMeTPUIECKHEe, OOBITHO HEPE3KO OTTPaHH-
YEHHBIE OT COCETHHX KIETOK. OOHOOOMHble U 08)-
Oomnvie. [lepuxeyuanvhsie aucmovs TMOCIE OTUIONO-
TBOPEHUS CHIIFHO YITHHSIOIINECS, TIPSIMBIC, HE CKIIaI-
qarble, 0€3 JKUJIKU WIH C TBOMHON HITH PO CTOMN KHIT-
KoH. Hoowcxa xopoTKasi unu anuHHas. Kopobouka
MOTPY’KEHHAS B TIEPUXEIHATbHBIC IUCTHS, BEICTYTIA0-
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1ast N3 NepUXELUs UM BBICOKO IOJHATAS HaJ HUM,
TIPSIMOCTOSTYAs JTH HAaKJIOHEHHas1, OBaJIbHASL, IPOIOI-
rOBaTO-0BAJIbHAS WIJIM LIWJIMHIPUYECKAsL, IpsSMast WIn
cornytast (Thamnobryum). Kpviuieuxa ¢ NITUHHBIM
I KOPOTKUM M IIMPOKUM KITFOBHKOM. Koseuko oT-
Najaollee UiM He oTnajatomee. [lepucmom 1BOH-
HOH MJIM IIPOCTOM, BO BJIAYKHOM COCTOSTHUH 3aKPbIBACT
yCThe KOPOOOUKH MM IPSIMOCTOSYHH, OT 0. M. IOJIHO
Pa3BUTOrO JI0 CHIIBHO MOM(HIIPOBaHHOTO (pHc. 136,
164). 3yb6ywr ox30cmoma Ha HAPY>KHON TOBEPXHOCTH
BHU3Y NONEPEYHO UCUEPUCHHBIE WIH INaaKue. JHOO0-
cmom ¢ BBICOKOH 0a3zanbHONH MeMOpaHOH, IMINPOKH-
MH CErMEHTaMU 1 JUTMHHBIMH PECHUYKAMH WU TIPE]I-
CTaBJICHHBII HU3KOU 0a3aIbHOI MEMOpaHO¥i ¢ KOpOT-
KHMH Y3KHMH CETMEHTaMH, MHOT /1A II0YTH ITOJTHOCTHIO
penyuupoBaHHblil. Cnopbl KpynHbIe UK Mekue. Kon-
nayox KI100yKOBH/THBIH, TOJIBIA WIIM ¢ HEMHOTHMH BO-
JIOCKaMH.

CewmeiictBo BKmodaeT 25-30 pooB, pacpocTpa-
HEHHBIX [TPEUMYIIIECTBEHHO B TPOITHKAX U CyOTpPOITH-
KaX. BoJbIIMHCTBO BUIOB pacTeT Ha CTBOJIAX JICPEBb-
eB 1M Ha kamHsX. B Poccuu cemelictBo npencras-
JieHo 9 ponamu.

1. Kierku mIacTHHKHY JIUCTA C HECKOIBKUMU AT~
8. Pseudanomodon
— Kietkn mmacTHHKA JHICTa TJIaIKAE WIH, PEKe,

MAMIIITOBHBIC ...vveeeeeeiirreeeeeeiireeeeeeeereeeeeeeenns 2

2. BropuuHble cTeOnH 0. M. IPEBOBHIHBIC, BHH3Y
NPSMOCTOSYNE, HE BETBAIINECS, BBIILIE MHOIO-
KPaTHO BETBSIIUECS U JyTOBUIHO COTHYTBIC JI0
napauIlelIbHBIX CyOCTpaTy; BTOPUYHBIC CTEOIN
OKPYIJIO, PEKE CIIErKa YIUTOICHHO OOMCTBECHHBIS

6. Thamnobryum

— Bropuunsle cTeOi He JPEBOBHUAHBIC, IPOCTEP-
TBIC, BOCXOIALINE HJIH CBHCAIOIIHE, YIUIOLICHHO

WA OKPYTIIO OOJIHCTBEHHBIC ......eveveeeveneeenes 3
3. Bropuunbie cTeOMM ¢ MHOTOYNCICHHBIMHA TTapa-
DUITTHIMI ..o 4
— Bropuunsie ctebmu 6e3 mapadQuuInes .......... 5

4. Tloberu B CyXOoM COCTOSTHUH 0. M. IPSIMBIE; TUCThS
> 2 MM JUI., TIOTIEPEYHO BOJIHHUCTHIE; KOPOOOUIKa
MOTPYKEHHAsI B [IEPUXEIHATBHBIC JIUCTDS ........

1. Neckera menziesii

— TloGeru B cyXxoM COCTOSIHUH YJIUTKOOOPa3HO
3akpyueHHble; qucTba 0.6—-1.0 MM 1., HE BOJI-
HHUCTBIE; KOPOOOUKA HEBBICOKO TMOIHSITAs Hal
150020453117 ()Y SRS 3. Leptodon

5. Crebenb OKPYIJIO OOUCTBEHHBIM ...
............................................... 5. Forsstroemia
— Cre0eib YIUIOLIEHHO OOJMCTBEHHBIH ............. 6
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10.

11.

NECKERACEAE

[TobGeru B CyXOM COCTOSIHUM C JIUCTHSIMH OJTHO-
CTOpPOHHE OOpaIeHHBIMU BHU3 K CyOCTpaTy;
JKWJIKA TIPOCTAsl; JINCThS HE TIOIIEPEYHO BOIHHUC-
ThIC; KOPOOOUKA HA JUTMHHOM HOXKKE, 0. M. HAKJIO-
HCHHasl; 3yOIIbl 9K30CTOMA B OCHOBAHHUH ITOTICPEY-
HO MCYCPUYCHHEIC, YHIOCTOM C BBEICOKOW 0a3alib-
HOW MEeMOpPaHOH, JUTMHHBIMH ITHPOKAMU CETMCH-
TAMH ..vvenevieveeeereeereeeveeeneeeveeeaaeeavens 7. Homalia
[ToGern B cyXoM COCTOSIHUM C HE 0OpaIiieHHBIMU
BHU3 K CyOCTpaTy JIUCTBSIMHU, PEXKE C OTHOCTO-
POHHE BHHU3 OOpAIICHHBIMHU, HO TOT/Ia JIUCTBS C
JIBOMHOWM KHUIIKOU U CTe0EIh IPABIIILHO IEPUCTO
BETBSIIIUIACS; JICThsI TOTIEPEYHO BOJTHUCTHIC WITH,
PEIIKO, HE BOJTHUCTBIC; HOYKKA KOPOTKAS HIJIH JJTHH-
Hast; KOpOOOYKa ITOTPy>KEHHAS B IIEPUXCIUATLHEIC
JIUCTBS WA TTOJHSTAS HAJT ICPUXCIICM, TIPsSIMasi;
3yOIIbI 9K30CTOMA B OCHOBAHHH HAITMILIO3HBIC FITH
DIajKue; 6azanbpHas MeMOpaHa YHI0CTOMA OTCYT-
CTBYECT HJIM HH3KAasl; CCTMEHTBI OTCYTCTBYIOT WIIH
KOPOTKHE U YIKHE ..vvvenveenveernieeneeenireenieenieenanes 7

JIuctes BOrHYTHIC, TOOCTH B3AYTO WM HESICHO
VIUTOIICHHO OOIMCTBEHHBIC; JKUITKA KOPOTKAS HITH
ITUHHAS, JABOIHAs, MPOCTasi WU BIIIBYATAS,
BapbupyeT oT 0.15 10 0.6 IMHBI 1MCTa HA OTHOM
PACTEHHUHU .........c.en..... 5. Forsstroemia yezoana
JIluctes He BOTHYTHIC, TOOCTH SBCTBCHHO YILIO-
IICHHO OOJTMCTBEHHBIC; KHUIIKA KOPOTKasi, JBOM-
Hasl WK 0. M. [UTMHHAS, TIPOCTAS «...vveeveenennenn 8

JKuka KopoTKast TBOWHAS HITH, PEIKO, TPOCTast
wii BuitpgaTas, 10 0.05-0.3 mmae! aucra ... 9
JKunka npocrast wiu Buipyarasi, 10 0.4-0.8 miu-
HBI JIFCTQ vveeeeeeivvieeeeeenreeeeeeeareeeeeeeinreneeeeennnes 13

OnHOMOMHBIC; KOPOOOUKa MOTPYKEHHAS FUIH
HEBBICOKO BBICTYIIAIOIIAS U3 IIEPUXCLHA ............

....................................................... 1. Neckera
JIByZOMHbBIE; KOPOOOUKA MOAHATAS HAJL TIEpUXe-
1107 (53 QRPN 10

JIUCTBSI CHITBHO TIONIEPEYHO BOJHUCTBHIC ............

............................................... 2. Exsertotheca
JIucThst HEe BOJIHUCTBIC WJIM C1a00 IOMEPEUHO
BOJTHHCTBIC ....cccvveeeeeiieeerreeeeieeeeenreeeeneeeeaeeas 11

JlucThst Ha BepXyIlKe 3aKPYIJICHHBIC, PEIKO C
KOPOTKHM OTTSHYTHIM KOHUHKOM; KJICTKH B CPE/I-
HEH YacTH TUTACTHHKU JIUCTAa POMOHMYECKHE, C
OTHOIICHUEM JUIUHEI K mupuHe 2—-3(—4):1 .......
........................................ 4. Alleniella besseri
JIlucTbst Ha BEepXYIIKE MOCTCICHHO HIIM CJIETKa
OTTSIHYTO 3a0CTPCHHBIC, HHOTIA ¢ KOPOTKUM OC-
TPOKOHEYHEM; KIICTKH B CPSTHEH YaCTH ILTaCTHH-
KH JICTA TPOI0JITOBATHIC, C OTHOIIICHUEM JITHHBI
K HAPHHE 3—6(—8):1 wovovieiieiieiieiieeieeeee 12

12. CrebneBble TUCThST HE BOJHHUCTHIC, IIPOIOJITO-
BaThle, K BEPXYILIKE 3aKPYIVICHHBIE U C KOPOTKUM
OCTPOKOHEYMEM WM, MHOTJA, IIUPOKO 3a0CT-
PCHHEBIC; paCTCHUSI KEIITOBATO-3CJICHBIC; CTEOCIh
PacCTaBICHHO MEPUCTO BETBALIUIICS; YacTo pac-
TET CBHUCAasi CO CTBOJIOB U BETBEH JIEPEBHEB .......

.................................. 4. Alleniella complanata

— CreOneBble JIMCTHS CI1a00 MOTIEPEUHO BOTHHUCTBIC,
JIUIMITHYECKUE, K BEPXYLIKE MOCTEIICHHO WU
0. M. BHE3aITHO 3a0CTPCHHbIC; PACTCHUSI TYCTO
3eJIeHble; CTeOeNb I'YCTO TIEPUCTO BETBSILIMICS,
CTEITFOLIMIICS [0 TIOBEPXHOCTH CTBOJIOB JICPCBLCB
........................................... 1. Neckera pumila

13(8). JIuctps Ha BepXyIIke 3aKpYIJICHHBIC WU TY-
TIbIE, YaCTO C HEOOMIBIION BepXyIIeUKoi; (rarem-
JOBUHBIC TTOOErN nHOTAA nMerotest 9. Enrothia

— JIucThst Ha BepXyIIKe TOCTETIEHHO 320 CTPEHHEBIE;
(hrmaresuIOBHAHBIC TOOETH OTCYTCTBYIOT ............

............................................... 5. Forsstroemia

2. Secondary stems dendroid with erect, unbranched
stipes below and repeated branching above;
branches arcuate, occasionally parallel to sub-
strate; stems terete-foliate.... 6. Thamnobryum

— Secondary stems prostrate or ascending; branches
straight, rarely arcuate; stems complanate- or

terete-foliate ........ocovvririneneieeeee 3
3. Stem paraphyllia numerous.............ccoveeneene.. 4
— Stem paraphyllia absent or sparse.................. 5

4. Stems more or less straight when dry; leaves > 2
mm long, undulate; capsules immersed

1. Neckera menziesii

— Stems strongly inrolled when dry; leaves 0.6—
1.0 mm long, plane; capsules emergent...........

..................................................... 3. Leptodon
5. Stems terete-foliate ................ 5. Forsstroemia
— Stems complanate-foliate ...........ccccoerveeennne. 6

6. Stem leaves turned downwards when dry, costae
single; secondary stems irregularly branched;
leaves plane; setae long; capsules exserted, in-
clined; exostome teeth striolate on lower, dorsal
(outer) surface; endostome basal membrane high,
endostome segments long and wide .. 7. Homalia

— Stem leaves not turned downwards when dry or
if so costae double; secondary stems regularly
pinnately branched; leaves undulate, rarely plane;
setae short or long; capsules immersed or exsert-
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ed, straight; exostome teeth papillose or smooth
on lower dorsal (outer) surface; endostome ab-
sent or endostome basal membrane low, endos-
tome segments short and narrow .................. 7

7. Stems indistinctly complanate-foliate; leaves
strongly turgid; costae double, single or forked,
0.15-0.6 leaf length on single plants ...............

5. Forsstroemia yezoana

— Stems distinctly complanate-foliate; leaves weak-
ly turgid; costae double and short or single and

long, 0.05-0.8 leaf length ..........ccceiiniinne 8
8. Costae double and short, rarely single or forked,
0.05-0.3 leaf length ......c.cocevieiniiiiiiene 9

— Costae single or forked, 0.4-0.8 leaf length 13

9. Plants autoicous; capsules immersed or emergent
1. Neckera

10. Leaves strongly undulate ....... 2. Exsertotheca
— Leaves plane to slightly undulate ................ 11

11. Leafapices rounded, rarely with small blunt api-
culi; median leaf cells rhombic, length to width
ratio 2-3(—4):1 ..o 4. Alleniella besseri

— Leaf apices apiculate, acute or acuminate; medi-
an leaf cells elongate-rhomboidal, length to
width ratio 3—6 (=8):1 ..ccevveieieieieies 12

12. Stem leaves plane, oblong, rounded towards api-
ces with acute apiculi or occasionally broadly
acute; plants with remote, regularly pinnate
branches, yellowish-green; often pendent on
trunks and twigs ...... 4. Alleniella complanata

— Stem leaves slightly undulate, ovate, gradually
acute or occasionally attenuate; plants densely
branched, dark-green; usually procumbent on
trUNKS oo 1. Neckera pumila

13(8). Leaves rounded or obtuse; flagelliform shoots
occasionally present..... 9. Enrothia polyclada

— Leaves acute; flagelliform shoots absent..........

5. Forsstroemia

Pox 1. Neckera Hedw. — Hekepa

B.D. ®enocon

Bmopuuneiii cmebens poCTEPTHIA, CBUCAOIIHN
BJIOJIb BEPTUKAJIBHOIN OBEPXHOCTH WJIM OTCTOSIIUN
TIOJ] IPSIMBIM YIJIOM OT BEPTHKAJILHOMN MOBEPXHOCTH,
IO KOTOPO#i CTEJICTCS IEPBUYHBIH CTEOCITh, HHOT/IA HA
BEPXYIIIKE BBEPX 3arMOAIOIIHUIACS, TICPHCTO BETBSIIUIA-
Cs1, TYCTO YIUIOIICHHO OOJIMCTBEHHBIIH, HHOTA ¢ (biia-
TeJUIOBHIHBIMU BETOYKAMHU (MEIIKO OOJTUCTBEHHBIMU
B IMCTAJIbHOW YaCTH WM HAa BCEM HX MIPOTSIKCHUH) B
ma3yxax BEpXHUX JIUCThEB; LICHTPAIBHBIN MMy4OK
OTCYTCTBYET; MapauIuu OTCYTCTBYIOT WIIH, PEKE,
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MHOTOYHCIICHHBIC. JIUCHibsi HA BTOPUYHOM cTeOe 0. M.
JIByCTOPOHHE OTCTOSIIIINE, aCHMMETPUYHBIE, ¢ OoJiee
BBIITYKJIBIM NIEPETHUM (CMOTPSIIMM B CTOPOHY BEp-
XyIIKK 1o0era) kpaeM (M3-3a TOTO, YTO y CHJIBHO
ACUMMETPUYHBIX JINCTHEB JINHUS TPUKPETICHUS
JIMCTa U30THYTA, «3a/HUI», T. €. CMOTPSIINKI B CTO-
pOHY OCHOBaHUsI 1o0era Kpaii JIncTa IUpPOKo MoI0-
THYT T10[] INTACTUHKY JINCTa, YOPMUPYsI KapMaH ), pexe
CHUMMETPHYHEBIE, TPOJI0ITOBATO-SIHIIEBU/HbIE HITH OT
SI3BIKOBHMJTHBIX 10 JUTMHHO SI3BIKOBUJIHBIX, 320CTPEH-
HBIC WM TYIIBIE, 9ACTO ITOTIEPEYHO BOJIHUCTBIC; Kpan
B OCHOBaHMH WJIM MHOT/ZIA JI0 CEPEIMHBI JINCTA Y3KO
OTOTHYTBIH, B BEPXHEH YaCTH MJIM HHOT/IA 10 OCHOBA-
HUS TIMJIBYATBIN; JKCuIKa KOPOTKas, JBOMHAS, pexe
TIpocTast WM BIIbYaTast, 10 0.8 JUIMHBI IUCTa; KiemKu
B BEPXHEH 4acTH JIMCTa OT pOMOWYECKUX 10 YIJIH-
HEHHO POMOMYECKUX, HWXKE OT YUIMHEHHO POMOU-
YEeCKHX JI0 JITHEHHBIX, B HIDKHEH 4acTH JINCTa MpPo-
JI0JITOBATHIC 1O JIMHEHHBIX, B YIJIaX OCHOBaHUS
MEJIKHE, OKPYTJIO-KBa/IPATHBIE MIIH IIPSIMOYTOJIEHBIC,
4acTo o0pasyromue 0. M. OTTPaHUYCHHYIO YIIIKOBYIO
rpynny. Oonooomusie n 0gyoomnueie. [lepuxeyu-
anbHble IUCMbs TAHLCTHBIC, IPSIMBIE, B HIDKHEH Jac-
TH TPyO4aTo CBEpPHYTHIE, 0. Y. JTIMHHO 320CTPEHHbIE.
Kopobouka norpyxeHHast B IepuXelnaibHbIC JINCTbS,
BBICTYTIAIONIAs], PEXKe MOTHATAsI HaJl EpUXELUEM,
MIPSIMOCTOSTYAs!, TIPOJIOJITOBATO-0BaIbHAS, TIPSIMast.
Kpwiweura HI3KO KOHNYECKAst, C KOPOTKUM HINPOKUM
KIIIOBUKOM. Koseuko He oTmajaroinee. 3yoyvl oK30-
CMOoMa BO BIIAYKHOM COCTOSTHUY ITPSIMOCTOSTUHE, Y3KHE,
Ha JIOpCAJIbHOM NOBEPXHOCTH IJIAJIKHE, B CyXOM COCTO-
SIHUM BHYTPb COTHYTBIE; 9HOOCmOM O. 9. pyIUMEH-
TapHBIH, IJIEHYAThIH, 00pa30BaH HU3KOW Oa3aIbHON
MeMOpaHO# U y3KMMH KOPOTKHMH CETMEHTaMH, pec-
HUYKHU OTCYTCTBYIOT. CnOpbl CpeHEero pazMepa Win
KpynHble. Konnauox ronblii.

Tun pona — Neckera pennata Hedw. Panee x poxy
orHocuii 4070 BunoB, Ho Olsson ef al. (2011) mo-
Ka3aJIi ero NoJM(uINio, B pe3ysIbTare 4ero BUbl poc-
CHICKOH (IIOPBI C TIIIOCKUMH 3aKPYTJICHHBIMH JIHCTh-
siMu (N. complanata, N. besseri) ObUIN BBIJICIICHBI B
pon Alleniella, N. crispa 1 GIIM3KOPOJCTBEHHBIN Cpe-
JM3eMHOMOpCKHid BUI N. intermedia — B pox Exser-
totheca, a BuapI ¢ 0. M. JUIMHHOM IPOCTOH KMUIJIKOU
(N. goughiana, N. konoi n N. yezoana) Obun 1e-
peHeceHsl B pox Forsstroemia. [Tozxe Ha OCHOBaHUH
MOJIEKY/ISIPHO-(DHUITOTeHETHYECKUX TaHHBIX N. poly-
clada GpuTa IOMETIICHa B MOHOTHUITHEIHN pon Enrothia
(Fedosov & Ignatov, 2019). Takum oOpa3om, B coBpe-
MEHHOM ITOHUMaHuM pojl Neckera BKIIIOYaeT OKOJIO
10 BuoB, pacrpoCTpaHEHHBIX IIPEUMYIIECTBEHHO B
yMepeHHOI1 30He ['0napKTHKy, TpryeM TpU U3 HUX —
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Puc. 136. Neckera pennata: o01muii Bu nepuctoma y KopoOouKH Iociie paccerBanus ciop (A, B), X140, X295 n y kopo6ouku co ciopamMmu
(C, D), %200, x260; E — nopcanbHasi moBepXHOCTb 3y0l1a 9K30cTOMA B HIDKHEH YacTh, X740; F — nopcasnbHas HOBEpXHOCTH 3y0Lia 9K30CTOMa
BBepXy (! CpeAnHHas IMHUS 3/1eCh OTCYTCTBYET, cp. ¢ puc. E; BbICTynaoT qopcanbHble Tpabekyisl), X1430.

9TO KPUITUYECKUE M CEMHU-KPUITHYCCKHUE BUIBl  AHTEPUINHU — MY)KCKHE, TPUHAIIICHKHT [ €IBUTY, KOTO-
poxactBa N. pennata. Hazpanue B uecTh HodI5iss  pBblIif IEpPBBIM HAYAN Pa3indaTh Y MXOB JABYJIOMHBIE U
Jxo3eda ne Hekepa (N. J. de Necker, 1730-1793), 0omHOZOMHEIC BHIIBI).

OJTHOTO W3 [JIABHBIX OIMIOHEHTOB ['e/[BHra 1o BOIpo-
caMm MoJa y MXOB (BbISICHEHHUE TOTO (haKTa, ITo apxe-
TOHHH Y MXOB — 3TO EHCKHE IOJIOBbIC OPraHbl, a

1. Crebmu ¢ napadumisMu 1. N. menziesii
— CreOnu 6€3 MAPAPHUILIIHCB ......ccovveerverrrennennens 2




Neckera

2. I[By,HOMHLIe; KOpO60‘-IKI/I BBICOKO IIOOHATHI HaAJl

1.

TEPUXCIIHEM ......oveveeennnne 2. Neckera pumila
OnHOmOMHBIC; KOPOOOUKH MOTPYKEHHBIC HITH
HEBBICOKO BBICTYMAOIINE U3 IEPUXCIIUA ....... 3

Onwut; Hoxkka 0.75-1.5 Mm; kopoOouka 6. d.
BBICTyHatomas u3 nepuxermst 3. N. oligocarpa
OnuduTer; Hoxka 0.2—0.7 MM; KOpoOOUKa ITOrpy-
JKCHHAs! B IEPUXCIIUATBHBIC JTUCTBS ............... 4

JIMCTBS HE BOJHUCTHIE MIIH CIIa00 ITOTIEPETHO BOJI-
HHCTBIE, UX Kpasi CXOATCS K BEPXYIIIKE ITOJ yIIIOM
oxko1o 90° wiu 6ompirum; FOsxabIe Kypribsckue
o1y 310 T R 4. N. borealis
JIucThs mONepevyHo BOTHUCTBIE, pexe c1abo BOJI-
HHCTBIE, UX KPasi CXOZATCS K BEPXYIIIKE ITOJ yIIIOM
3aMETHO MEHBIINM, PEAKO PaBHBIM WM UyTh
GompmmiM 90°; IIMPOKO PACIIPOCTPAHCHHBIH BUJT
5. N. pennata

Stem paraphyllia dense ........... 1. N. menziesii
Neckera menziesii has a disjunct distribution:
western areas of the Palearctic and western
North America. At the eastern edge of its Eu-
ropean distribution N. menziesii occurs in
Crimea and the Caucasus (Georgia). It differs
from all other species of the genus Neckera s.1.
in consistently having numerous, dense stem
paraphyllia. In can be recognized in the field
by its robust plant size; pinnately branched
stems with slender branches arranged at right
angles to the stem; and typically obtuse to
strongly rounded, undulate leaves.

— Stem paraphyllia absent or sparse.................. 2

2. Plants dioicous; capsules exserted....................

3.

2. Neckera pumila
Neckera pumila is a European species with
outlying localities in Macaronesia, North Afri-
ca, Turkey and Transcaucasia. In Russia it oc-
curs in the western part of the Caucasus: Black
Sea coastal areas to Karachayevo-Circassian
Republic. It grows on tree trunks in Buxus,
broad-leaved and Abies forests, and occasion-
ally on rocks from sea level to the upper forest
belt. The presence of flagelliform branches
(usually present in Russian collections) and
exserted capsules distinguish N. pumila from
most other Neckera species. Species of Alle-
niella often occur in the same areas and habi-
tats but those species have rounded or obtuse,
smooth rather than acute, slightly undulate
leaves.

— Plants autoicous; capsules immersed or emergent

Plants saxicolous; capsules emergent; setae 0.75—
3. N. oligocarpa
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Neckera oligocarpa is a holarctic species that
typically occurs on shaded, somewhat dry rock
outcrops/boulders in the arctic and boreal zones.
It extends southward in the mountains to Mon-
golia and northern China. In European Russia it
occurs on the Kola Peninsula, Karelia, and the
Urals. It is widespread in the Siberian Arctic
with northern localities in Taimyr (Byrranga
Mountains) but absent from the Arctic Ocean
islands. Neckera oligocarpa occurs in montane
areas of Siberia south to the Baikal area and
Transbaikalia. In the Russian Far East it is
present in Amur Province, Khabarovsk, and the
Primorsky Territories, but not common in Kam-
chatka. Neckera oligocarpa has often been con-
sidered a synonym of Neckera pennata, but it
forms a sister clade to N. pennata plus the N.
borealis clade, and has several — somewhat over-
lapping — morphological distinctions from the
N. pennata complex: emergent vs. immersed
capsules; straight vs. often drooping, curved se-
tae; and usually broader acute vs. acute or at-
tenuate leaves. Neckera oligocarpa and epiphyt-
ic lineages of the N. pennata complex overlap
in montane areas, and occasionally saxicolous
plants of putatively hybrid origin with narrow-
er, acute leaves and shorter setae are found there.

— Plants corticolous; capsules immersed; setae 0.2—

4.

Leaves smooth or slightly undulate; leaf apical

angle 90° or more; southern Kuril Islands ......

................................................... 4. N. borealis
Neckera borealis is a hyperoceanic species
known from Japan, the southern Kuril Islands
and British Columbia (Canada). Our unpub-
lished results indicate all inland Asian locali-
ties previously reported as N. borealis (south-
ern/eastern Siberia and Primorsky Territory, Ig-
natov et al., 2006; Ivanov et al., 2017) as well
as those from Sakhalin Island (Bakalin et al.,
2012) belong to a cryptic species of the N. pen-
nata complex with intermediate molecular
markers between N. borealis and N. pennata.
Neckera borealis s.str. is somewhat distinct in
having smooth or slightly undulate leaves that
are broadly acute (apical angle >90°). The in-
land, cryptic species of the N. pennata complex
sometimes has nearly smooth leaves, but can be
distinguished from N. borealis s.str. by their
narrower leaf apices. Noguchi (1989) consid-
ered a light-green color and more glossy appear-
ance to be diagnostic for N. borealis s.str., but
in this study these features were not found to be
helpful in distinguishing the species.

— Leaves slightly to strongly undulate; leaf apical

angle less than 90°; widespread species ..........
5. N. pennata
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Neckera pennata s.1. (as considered here) is
widespread in the Holarctic southward to the
northern taiga zone, common in hemiboreal/
northern broad-leaved forests and less common
in southern broad-leaved forests. In Central
Europe and the Caucasus N. pennata is a rare
species mostly associated with old-growth for-
ests and thus included in many national red lists.
In European Russia it was frequent in hemibo-
real forests until the 1920’s, but abruptly de-
creased in distribution because of deforestation.
It has partially recovered there in recent decades.
In Siberia and the Russia Far East N. pennata is
widespread and often common in the southern
taiga zone. Records of N. pennata from the Sino-
Himalayan region represent other Neckera spe-
cies, while collections previously named N. pen-
nata from the Southern Hemisphere are misi-
dentifications for other genera. Neckera penna-
ta is similar to Exsertotheca crispa in having
large-sized plants and strongly undulate leaves
with short, double costae. Plants of these spe-
cies that lack sporophytes differ in their leaf
apices: V. pennata has acute or attenuate leaves;
E. crispa has more shortly acute to obtuse leaves.
For the differences between N. pennata and N.
oligocarpa see comments under the latter spe-
cies. Appelgren & Cronberg (1999) and Fedos-
ov et al. (2018) considered N. pennata a non-
homogeneous species consisting of a cryptic
species complex. Collections they assigned to
Amphi-Atlantic N. pennata s.str. are known from
two localities in the Caucasus and northwest-
ern European Russia (Karelia). The most com-
mon form of the species in Russia is a putative
cryptic, circumboreal species, while in the Rus-
sian Far East the taxon is apparently represent-
ed by the Amphi-Pacific N. abbreviata Card.
These cryptic species have overlapping morpho-
logical traits and are presently treated here as
N. pennata s.l.

1. Neckera menziesii Drumm., Musci Amer.,
Brit. N. Amer. 162. 1828. — Metaneckera menziesii
(Drumm.) Steere, Bryologist 70: 344. 1967. —
Neckera turgida Jur., Verh. Zool.-Bot. Ges. Wien 11:
414. 1862. — Hekepa Men3uca. Puc. 137.

Pacmenus kxpynHbIe, CBETIIO- KENTO- HIH Oeno-
BaTO-3€JIeHbIe, YMEPEHHO OnecTsimue. Bmopuunsiil
cmebens 10 15 cMm m1. u 3—4 MM 1Imp., pacTymui
BHH3 U CJIeTKa OTCTOSIIIMI OT cyOcTpara, 0. 4. psmoii,
0. M. MPAaBUJIBHO MEPUCTO BETBSIIHUICA B OJHOMN
IUIOCKOCTH, B BEPXHEH 4acTH MHOTAA C TOHKUMU
(aresuIOBUHBIMU BETOUYKAMH, OKPYIIIO OOJIMCTBEH-
HBI{, C MHOTOYHCIICHHBIMH JIAHIIETHBIMU WJTH JINHEH-
HBIMH BeTBsIIIUMUCS napaduiumamu 1-3 kieTkn
LIMPUHOMN; BETOYKH 70 15 MM, BCECTOPOHHE OOIUCT-

NECKERACEAE

BCHHBIC, MHOT/IA Ha BEPXYILIKE OTTSHYTHIC. Jlucmos
2.4-3.8%0.6—1.1 MM, SI3BIKOBUAHbBIC WIH YIJTUHEHHO
SI3BIKOBHTHBIC, CHMMETPHYHBIC WIIM CJETKA aCHM-
METpPHUYHBIE, 3aKPYIJICHHBIE, TYIIbIe W PE3KO U KO-
POTKO 3a0CTPEHHBIE, KOPOTKO HU30Eralolye, B BepX-
HEll YyacTh CHJIBHO TOIEPEYHO BOJHUCTHIC; Kpal ¢
OJTHOM MJIM JIBYX CTOPOH OT OCHOBAHHMSI /10 CEPEANHBI
OTOTHYTBIH, BBEPXY KPYITHO MHJIBYATHIH WM TOPOJI-
YaTbli, peXKe MOYTH IETbHBIN, HIKE MEJIKO TTHIbYa-
ThIH; orcunka npocrtas, 0.5-0.8 nHBI 1MCTa, B BEPX-
HEH YacTH 4acTo BETBSIIIASCS, B OCHOBAaHUH HHOT/IA C
KOPOTKOW J1T0OaBOYHOM KHJIKOH; KiemKu B BEpXHEU
YaCTH JINCTA YUIMHEHHO poMOndeckue, (20—)24-40(—
54)x8—13 um, yMEpeHHO TOJCTOCTEHHbBIE, CUJIBHO IO~
PHCTBIE, HIKE JIMHEHHBIE, B CPEIHEN YacTH OCHOBAHUS
40-60(—70)x8—10 im, TOJICTOCTEHHBIE, B YIJIaX OCHO-
BaHMs1 KOPOTKO IIPSIMOYTOJIBHBIE 10 KBA/IPATHBIX, 00-
pasyromie HeOONbIIYI0, HEPE3KO OTTPaHNYCHHYIO
TPYIILY, B HEKOTOPBIX MOIYIISLSIX HE BBIPAKEHHYIO.
Jleyoomnwiil. Cnopoghumsi penxo, ¢ Teppuropun Poc-
cun HeusBecTHBI. [Hoowcka 0.2-0.3 mm. Kopobouka
norpy>keHHasi, iuanHapudeckas. Cropst 14-28 um.]

Onucan ¢ 3amaaHoro nodepexps CeBepHO AMEPHKH.
Bun umeer AM3bIOHKTUBHOE PACIPOCTPAHEHHE B yMEPEH-
HoM nosice [onapktuku. B yactHocTu, N. menziesii BcTpe-
yaetcs B IOxnoit u Oro-Bocrounoii EBpomne, HO penxa B
LlenTtpanbHoii EBponie n He BcTpeuaercs B CeBepHOI; Tak-
ke npuBoautes st Makaponesuu, Tynuca, Mapokko,
Typuun, Kpeima; B Boctounoit Azum npouspacranue BuIa
ormeuanoch B Snonnn u Kurae; 8 CeBepHoil AMepHKe BUT
BCTpeyaeTcs BIoiab CKaHCTHIX FOp OT I0XKHON YacTH AJISICKU
1o Kanudopuun, ¢ eTUHUYHBIMH MECTOHAXOKIACHUSIMHU
BOCTOYHEE; YACTO PACCMATPUBAETCSI KaK OJIMH U3 lIEMEHTOB
PETMKTOBOI apkTO-TpeTH4HOH (uopsl. PacteT 00byHO Ha
CTBOJIaX JIEPEBbEB, HANOOJIEE PACIPOCTPAHEH B reMubope-
AJIbHBIX TOPHBIX JIECaX, BCTPEUaeTcsl Kak Ha XBOMHBIX, TaK
Y Ha JIMCTBEHHBIX MOPOJAX, a TAKXKE HA BaJe)KUHAX U 3aTe-
HeHHbIX ckajax. CormtacHo panubeM JIS. TlapTeika (2005),
B KpbiMy BeTpeuaeTcs Ha kaMHAX B ropHO# yact (KpbiM-
CKMI mpuponHbIi 3amoBennuk; Kapabu-siina, nemiepa
JlensHast) ¥ B I0XKHOM 4acTH, B OKPECTHOCTSIX AJTyIITHI HA I.
Atonar. Ha3Banue Buza B uecTh Apumnbanbaa Mensuca
(Archibald Menzies, 1754-1842), 6puranckoro 60TaHuka,
Bpava 1 MOPCKOro ouiepa, B 001acT O0TAaHUKH CTICLIHATTH-
3UPOBABILETOCS HA NMAOPOTHUKAX U MOXOOOPa3HBIX.

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
Cr Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ynh 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
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TAHYTHIC (M TOTJA JUIMHHEE), OTTIHYTas 4acTh C
MEJIKFMH JIUCThSIMU, WM OKAaHYUBAIOIIUANCS (Iiare-
JIOBUJIHO, TUIOCKO OOJIMCTBEHHBIN, Ha BEPXYIIKaX
m00OEroB MHOTJIA C OJJHOCTOPOHHE BHU3 COTHYTHIMHU
JCThIMU. Jlucmos 1.2-2.0%0.45-0.9 MM, SHLIEBUI-
HBIC WJIH STUTICBUHO-JIAHIICTHEIC, CHIIBHO, PEXKE C1a00
aCUMMETPHYHBIC, IOCTEIICHHO 0. M. JUIMHHO 3a0CT-
PEHHBIC WK 0. M. PE3KO CY)KCHHBIC K OTTSHYTOMY,
H3BUJIMCTOMY WUJIM KPIOUKOBHTHO U30THYTOMY BOJIOC-
KOBHTHOMY KOHYHKY, HC HH30Craromnue, B BepXHEH
YACTH TONEPEYHO BOJHUCTBIE WIN MOYTU [IAJKUE;
Kpaii ¢ 00EHX CTOPOH Y3KO OTBOPOUYCHHBIN (TIepEIHUN
Kpaii 1o 2/3 [uiiHBI aHCTa, 3aAHUi 10 1/2), B BepXHEH
YACTH JIMCTA KPYITHO MUJIBYATHINA, HUYKE MEJIKO TTHIIb-
4aThlii; orcunxa cinabdast, qoriHas, 10 0.2—0.3 mIMHEI
JIUCTA; KZIemKY B CEPEIIIHE JIMCTA YIUTHHEHHO POMOU-
yeckue, 20-35(—45)x8—10 wm, He TOpHCTHIC; B CPE/I-
HEH YacTH OCHOBAaHUsI HEMHOTO 00JIce JUTHHHBIC, CIIeT-
Ka TIOPHCTHIC; B YIIIaX OCHOBAHUsI 00JIee KOPOTKHUE U
LIUPOKHE, OT KOPOTKO MPSIMOYTOJIBHBIX J10 KBaJpat-
HBIX, C YTOJIIIEHHBIMH, YaCTO MOPUCTHIMH, OKpAIIECH-
HBIMHU CTCHKaMHU, 00Pa3yIoIIie MAJICHBKYIO, HEPE3KO
OTIpaHUYEHHYIO JKEJITOBATYIO IpyIILy. Becemamugroe
pasmrooicerue (IIareIUIOBUIHBIMHA BETOYKAMH C MEJI-
KHMU TPUICTAROIIUME JTUCTOYKAMH, (POPMHUPYIOIIIH-
MHCSI IO OJJHOM WJIM LEJIbIMM IyYKaMHu B Ma3zyxax
BEPXHHX CTCOJICBBIX M BETOUHBIX JINCTHEB, IIPUCYTCT-
BYIOT y BCEX M3YUCHHBIX POCCUICKHX 00pa3IoB. /[8)y-
Odomnsiti. Cnopoghumet penko, B Poccuu Hen3BeCTHBL
[Hoorcka 2—4 mm. Kopobouka onHATas HAJI TICpUXe-
nueMm, nunusapudeckasd. Cnopuor 15-20 pum.)
Omnucan w3 AHrmu. Bun mumpoko pacmpocTpaHeH B
EBpone or BenukoOputannu u lOxuolt CxanauHaBuM 10
0cTpoBoB Cper3eMHOTo MOpsi, Ha BOCTOK 10 UepHOMOPCKOro
nobepexbs KaBkaza 1 ApmeHny, Takxke u3BecTeH U3 Maka-
ponesun (Kanapckue octposa), Tynuca u Typuun. B Poccun
BeTpedaercst B KpacHomapckoM kpae B OkpecTHOCTsIX I. Coun,
MU3BCCTCH TAKXE II0 €IMHUYHBIM HaXOJAKaM H3 pecny6m«n<
Apnpirest u KapauaeBo-Uepkecus. Pacrer kak snudur Ha
cTBONIAX rpaba, Oyka, BULIHU U JPYTUX JUCTBEHHBIX OPOI.

MuKrl ArNeZFI NZKmKmuUra
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
Cr Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ynh 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 npyrux BunoB pona Neckera pumila otnuyaercs
HaJIN4ueM (IareJUIOBH/HBIX BEIBOJKOBBIX BETOUCK, & €CITH
UX HET — COYCTAHHUEM KOPOOOYKH Ha JUIMHHON HOXKE U
3a0CTPEHHBIX BEPXYLIEK JIUCThEB. B uacTHOCTH, HTOT pHU-
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3HAK MO3BOJACT OTIHYUTH N. pumila ot Exserthotheca
crispa, y KOTOpOii JUCThs Tynble. [IonepeyHo BOIHUCTBIC
THCTh oTHYaroT N. pumila ot BuoB pona Alleniella, xoto-
pble OOBIYHBI B TEX )K€ pailoHax W OWoTomax, rue BeTpe-
yaercs N. pumila.

3. Neckera oligocarpa Bruch in Angstrém, Disp.
Musc. Scand. 1. 1842. — N. pennata var. tenera Mull.
Hal., Syn. Musc. Frond. 2: 50. 1850. — Hexkepa
peaxomoanasi. Puc. 139.

Pacmenus cBetno-, ;xento- wim 0enoBaro-3ele-
HBIC, CHJILHO OJieCTsIIe. Bmopuunbiil cmebdeinsb 10
8.5 cm 1., 2—3 MM IIHp. € TUCTBIMHU, OTCTOSIINN OT
BEPTHKAJIBHOTO CcyOcTpara, HHOTJa Ha BEpXyIlIKe
BBEPX 3arHyThIH, C1a00 M HEMPABUWIBHO, PeXe 0. M.
MPaBUIILHO NIEPUCTO BETBSIINIACS, TIOCKO OOJIMCTBEH-
HBII, C IByCTOPOHHE OTCTOSIIIIMH JINCTHSIMU; BETOYKH
oxo710 10 MM 1., YIIJIOIEHHO OOJIFCTBEHHBIE, Ha BEp-
XyIIKaX OTTSHYTBIE, C MEIIKUMH, BIIEpe]] 1 BOOK Ha-
TIPaBICHHBIMA TUCTBIMU. JTucmos (1-)1.4-2.0(-2.4)
%x0.5-0.9 MM, aCHMMETpUYIHBIE, YIUTMHEHHO SHTIEBU/I-
HBIC, TYTIbIC WJIM BHE3AITHO KOPOTKO 3a0CTPEHHBIE C
YTIIOM CXOXJICHHS KPAeB JINCTA K BEPXYIIKE OIM3KIM
K 90°, 00BbIYHO O€3 OTTSHYTOTO KOHYHKA, OT CHIIBHO
MOTIEPEYHO BOJHHUCTHIX A0 COBEPIIEHHO IUIOCKUX;
Kpal JIMCTa IIJIOCKUH, BBEPXY NUJIBYATHIN, HUXKE 110-
JIOT0 TOPOAYATHIN WIIM TTOYTH LENBHBIH; Jicuika Ko-
potkas, nBoitHas, 10 0.2—0.3 nIuHBI TUCTA; KIemKu
B CEpEIMHE JIMCTa JUITMHEHHO pOMONYECKIE HITH YJUTH-
HEHHO IIeCTHyToIbHbIe, 20—35(—45)x8—12 um, yme-
PEHHO TOJICTOCTEHHBIE, C YMEPEHHO OPUCTHIMU CTEH-
KaMH; B CPEIHEH YacTH OCHOBAaHMS JINCTA JINHEHHBIC,
35-65x7—8 \wm, TOICTOCTEHHBIC, CHIIBHO TIOPHUCTHIE,
B yIJIaX OCHOBaHUS KBAaJpaTHBIE, KOPOTKO MPSIMO-
YTOJIBHBIE U TTOTIEPEUHO MPSIMOYTOJIbHBIE, 00pa3yroIie
HEeOOJIbINYI0, 0. M. YETKO OTIPAaHUYEHHYIO IPYIIITY.
Oonodomnwiil. Cnopogpumut gacto. Hoocka 0.75-1.5
MM, IpsiMasi, MO3KE OOBIYHO JYTOBUIHO COTHYTAsl.
Kopobouka B 3peiioM COCTOSHUM OOBIYHO BBICTYIA-
ToIIast U3 TIEPUXEIHs, OBaJIbHAsI, 0koJI0 1.5x0.75—1 mm.
3ybywsr sx30cmoma NUHEHHbIE, B OCHOBAHMM Ha
JIOPCATBHOM CTOPOHE MIaKHE, KOCO NCUEPUCHHbIE HITH
UTOJbYaTo Hmanwuio3Hele. Cnoper 12-25 pm.

Omnmucan u3 lIBennn. Bug mmpoko pacnpocTpaHeH Ha
CEBEPE rOJIapKTI/IKI/I B paﬁOHax, A€ UMCHOTCA BBIXOIBI
TOPHBIX TOPOJ, HO 10 KOHIIA €0 paCIIpOCTPAHEHUE HE SICHO,
TIOCKOJIBKY A0JIr0€ BPEMS €10 HE OTIIM4Yalikd OT N. pennata.
O0bryeH B CkanaunHasun, Kapenn, Ha KobckoM momyoct-
poBe, TI0 BceMy Ypaiy, B OOJBIIMHCTBE TOPHBIX PaliOHOB
Cubupu ot rop beippanra u ropHbEIX paiioHOB UyKOTKH 10
KUTalcKol yacTh AJtast 1 rop MOHIOIMH; TI0 HECKOJIBKUM
MCCTOHAXOXICHUAM U3BCCTCH C KaM‘IaTKI/I, e, O4CBHUIHO,
penoK, XoTs B OONBIIMHCTBE paiioHoB CHOMPH 3TO J0CTa-
TOYHO OOBIYHBII BUJ; IIPH 5TOM OH HC IPUBOAUJIICA HU IJIsd
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Puc. 139. Neckera oligocarpa: Hs1 x3.2; Hs2 x14; CP x14; F x32; Cs, m, b x320.

OJTHOTO U3 apKTHYECKUX OCTPOBOB M apxurmenaroB. Cyms
10 BCEMY, HEPEJOK Ha AJISICKe, 110 PacCesHHBIM MECTOHA-
XOXKJICHHSIM M3BECTCH B 3amagHoil yactu CeBepHO Ame-
puKkH, Ha for noutn 10 Kamudopauu, B ocHOBHOM B CKauic-
TBIX ropax, a Takxke B ['pennanguu. [Tocensiercs yare Bee-
ro B JOCTATOYHO CYXUX TEHUCTBIX HUIIAX U pacIIeTMHAX
cKal, c(OPMHUPOBAHHBIX MAarMaTHYECKUMHU MOPOAAMH OT
OCHOBHOTO JI0 KHCJIOI'O COCTaBa, peKe BCTPEUAETCsl Ha U3-
BCCTHSIKOBBIX CKaJax.
MuKrl Ar NeZFI NZKmKmuUra
KnLePsNoVoKi UdPeSv
SmBrKaTv Msk Tu Yalv Ko VI RzNnMaMo Chu TaBaChe
KuBeOrl Li Vr RoTmPn Ul SaSrVIigKI AsOr
CrKrdAdy StKChKB SOInChnDa

YG Tan SZNI Ynw YnhYneVI Chw Chc ChsChb
Uhm YN HM Krn TasEv Yol Yyi YkoMgKkn
SveKrg TyuOmNvsToKrmIrnYc Yvl Yal Khn KksKam Kom
Al Alt KeKhaTy Krslrslrb BusBueZbk
Am Khm KhsEvr Prm Sah Kur
Neckera oligocarpa otnmuyaercst ot N. pennata Kopo-
Ooukamu Ha Oosiee ITMHHBIX, 10 1.5 MM, HOKKaX, BBICTY-
MAIOIIUMH U3 IEPUXCIAANBHBIX JIUCTHEB, B 3PEIIOM COCTO-
STHMM 4acTO TIOHUKAIOIINUX M3-3a TOTO, YTO HOXKKH M3TrHba-
FOTCS, ¥ IPOU3pacTaHUEM Ha KaMHSX, a TaKXKe 0OBIYHO 00-
Jiee KOPOTKO 3a0CTPEHHBIMH HJIM TYNBIMU JTHCTBIMHU. B
qucye Ipyrux Npu3HakoB N. oligocarpa 4acto paccmarpu-
BaloTCs 0oJIee MENKUE JINCThs, Ooliee KOPOTKHE KOPOOOUKH
¢ Oonee NIMPOKUM YCTheM U OoJee MUPOKHUE 3yOIbl IK30-




Neckera

CcTOMa, 4acTo ¢ MMNUKaMu B ocHoBaHuu (Jensen, 1939),
Ho, cornacHo [. Kpamy u JI. Aunepcony (Crum & Ander-
son, 1981), Ha aMepUKaHCKOM MaTepHaje 3TH MPU3HAKH
HE KOPPeNupyIoT MEeXIy cOO0OH, H TO e MOXHO CKa3aTh
po OONBUIMHCTBO POCCUICKUX MOMYIALNA; B YaCTHOCTH,
Yy pacTeHHH, BBIPOCHINX Ha KAMHSX, JHCThSl HHOTAA He-
CKOJIBKO Mellbie, HO MHOTJA TaKUX Xe Pa3MepoB, KaKk U B
SMUQPUTHBIX MOMYISAIUAX. B G0IbIIMHCTBE CITydaeB TUCTbS
N. oligocarpa 6onee KOPOTKO 3a0CTPEHBI, HO OTACIBHEIC
JHCTHA, 0 hopMe XapakTepHsie s N. oligocarpa, BcTpe-
JaloTCs Uy SNH(UTHBIX pacTeHUH KoMmmuekca N. pennata,
a 1 N. borealis THIMYHBI faxe Oosiee MHUPOKO 3a0CT-
penHble TUCThA. [locKONbKY MMGHUTHBIE PaCcTEHUs, pac-
cMaTpHBaeMble HaMU Kak N. pennata s. 1., odeHb Bapua-
OenbHBI MOp(doTOTHYecKy, Ha Oojee MUPOKOi reorpadu-
YecKoi BBIOOPKE OONBUIMHCTBO MPU3HAKOB (KPOME JITHMHBL
HOXXKH ¥ MO3HULUH KOPOOOYKH) IIHMPOKO MEPEKPBIBAIOTCS,
9TO HE MO3BOJAET YBEPEHHO OTIHUUTH N. oligocarpa ot
JIpYTHX BUIOB pPoAcTBa N. pennata, XoTs hopMa BEPXyIIKH
JIMCTA U ABISIETCS TTONE3HBIM IOMOTHUTEIBHBIM MPH3HAKOM.
JIyis SIWIIMTHBIX pacTeHHH, OTHOCUMBIX K N. oligocarpa,
XapakTepHbl ocobOble Tamuotunsl aaepunoi JJHK (ITS1),
YCTOMYHMBO OTIMYAIOIINE UX OT SMU(GUTHBIX OMy/suuil. B
TO e BPeMsI, PEKOHCTPYKIUs, OCHOBAaHHAs HA CIUTHBIX
MOCIIE0OBATENBHOCTSIX SACPHBIX U XJIOPOMIACTHBIX
MapKepoB, paspemaetr N. oligocarpa XKak OAUH U3 BHIOB
KomIutekca N. pennata, GOTBIINHCTBO U3 KOTOPBIX TPYAHO
oMbl Mopdonoruyecku. Neckera oligocarpa otnnga-
€TCsl OT ITUX BHJOB HE TOJIBKO TPON3PACTAaHUEM HA KAMHSX,
HO ¥ 3aMeTHO Oonee CeBepHBIM pacipocTpaHeHneM. Tem
HE MEHee, B pallOHaX €e COBMECTHOTO MPOM3PACTAHHA C
SnuUTHBIME BHAAMH pojacTBa N. pennata nspenka
BCTPEYAIOTCS SMHUIUTHBIE PacTeHHs ¢ Ooiee y3Ko
3a0CTPEHHBIMHU JIUCTBSIMU C OTTAHYTHIMU BEPXyIIKaMH,
BEPOSITHO, NMEIOIINE THOPUAHOE IPOHCXOXKAeHNE. Takxke
cTepunbHbIe pacTenus N. oligocarpa MOTYT OBITh IEpery-
TaHbl ¢ Exsertotheca crispa u Neckera borealis, Ho B Poc-
CHHM apeaibl 3THX BHIOB HE NMEPEKPBIBAIOTCS.

4. Neckera borealis Nog., J. Hattori Bot. Lab.
16: 124. 1956. — Hexkepa ceBepHnas. Puc. 140.

Pacmenus cBetno- uinm 6e10BaTo-3eJICHbIE, CHITb-
HO OnecTsme. Bmopuunulii cmebens pacTyIHA BHU3
WJIN TOPU30HTAIBHO OTCTOSAIINH OT BEPTHUKAIHLHOTO
cyOcTpara, B BepXHEH 4acTH B CyXOM COCTOSTHUH 9acTO
BBEpX 3arHYTHIH, 10 2—5 cM mi., 0. M. TIPaBHUIBHO
MIEPUCTO BETBSALIMICS, YIUIOMIEHHO OOJMCTBEHHBIH;
BETOUYKH OK0J0 10 MM 1., YIUIOIIEHHO OOJIMCTBEH-
HBIE, K BEPXYIIKE YaCTO CYXKAIOIINECS U3-3a TOTO, YTO
B CYXOM COCTOSIHUH BEPXYIIKH JINCTHEB 3aTHYTHI
KBEpXy; CT€OIM M BETOUKN MOTYT UMETb JKET009aThIi
obmuk. Jlucmos 1.6-2.2x0.6-0.8 MM, ci1abo acum-
METPUYHBIE, IPOIOITOBATO-SIHIIEBUTHBIE, KOPOTKO 3a-
OCTPEHHBIE WM TYIbIE, YTOJl CXOXKICHHUS CTOPOH K
BepXyIIke Jucta Omm3ok K 90° wim CyImecTBeHHO
6oee (o 120°), 9acTo ¢ KOPOTKO OTTSHYTHIM TYIIO-
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BaThIM KOHYMKOM, HE BOJIHMCTBIC WITH CJ1a00 rorepey-
HO BOJHHCTHIC, Y3KO HU30ETaromue; Kpail 10 CKHiA,
BBEPXY MIIBIATHIN, HU)KE MEJIKO MMJIBYATBIN; KIemKu
B CepEeIMHE JIMCTA OT POOIT0BATO-POMONYECKIX 10
JTUHEHUHBIX, 25—40(—45)x6-9.5 Um, TOHKO- WK yMe-
PEHHO TOJICTOCTEHHBIE; B BEpXHEW 4acTH JicTa oosiee
KOPOTKHUE, POMOMYECKIE; B CPEIAHEH YaCTH OCHOBAHUS
JMcTa 0osee IMUPOKHUE U KOPOTKHE, yMEPEHHO TOJICTO-
CTEHHBIC, C HE IOPUCTBIMH CTEHKAMH, B YIJIaX OCHO-
BaHMS KOPOTKO ITPSIMOYTOJIbHBIE M TIOIIEPEYHO IPSIMO-
yToJibHBIE, 00pa3ylone KOMIAKTHYIO, HEPE3KO OT-
TPaHUYCHHYIO TPYIITY WIH cladbo auddepeHImpo-
BaHHbIC. O0HoO0OMHbILL. Cnopogumer yacto. Hooicka
oxoro 0.5 MM. Kopobouka TIOTpy>KEHHAs B TIEpUXe-
LUAJTbHBIE JIUCThsI, KOPOTKO LIMIIMHPUIECKAs, OKOJIO
1.8x1 mMMm. 3ybywr sx30cmoma TUHEHWHBIC, B OCHOBA-
HUHM 1 BBEPX JI0 CEPEAUHBI TIOINIEPEYHO WIIH KOCO HC-
gyepueHHble. Cnopsr 15-21 um.

Onmucan u3 Sinonnu. Hazeanue N. borealis npemioxeHo
A. Horyru B3amen HenurutuMHOro N. laeviuscula Cardot.
limepoxeannueckuit BUA ¢ aMpUIanupUIECKIM pPacipo-
CTpaHeHUEM; B A31H NOMUMO SIOHUU IPOU3PACTAHUE BUIA
MOATBEPKACHO TOJNBKO Ha 0-Be KyHammp; Takxke K 3ToMy
BHJTy OTHOCSTCS BCE HCCIIEJOBaHHBIE 00pa3bl poxcTaa N.
pennata w3 bpuranckoit Komym6un. bonsmmHCcTBO yKa-
s3anuii N. borealis 1l KOHTUHEHTAILHON YacTH A3HUHU: B
3anaguom Casne, Bypstun, 3abaiikanse, [Ipumopse (Ig-
natov et al., 2006, Ivanov et al., 2017), a Takxe 1Jis 0CT-
posa Caxanus (bakamus u ip., 2012), 0OTHOCSTCS K OTHOMY
13 CKPBITHIX BUJIOB KoMILIekca N. pennata, KOTOPbIA Xapak-
TepusyeTcs nociuenosareabHoctrio ITS, upentuunoii ¢ N.
borealis, HO oTIIYaeTCS OCIIEOBATEIEHOCTSIMH IIACTH-
HBIX MapkepoB atpB, trnL—F u rpl16, cBunerenscTByIo-
muMH 0 Ooliee TeCHOM pozcTse ¢ N. pennata.

Mu Krl ArNe 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
Cr Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ynh 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

Neckera borealis s. str. (Kak MBI paccMaTpHBaeM ee
37IECh) OTINYAETCS OT BCEX OCTATBHBIX BUAOB, OTHOCHMBIX
K pony Neckera s.l. poccuiickoii ¢propsl, COYeTAaHUEM DU~
(uTHOTO POCTa, MITOCKUX MU CTa00 MOMEPEIHO BOTHUCTBIX
JIMCTBEB CO c1ab0i KOPOTKOM ABOMHOMN YKUIIKOU, ITUPOKO (C
yriioM okoi0 90° nnu Gonee) 3a0CTPEHHBIX WM TYTBIX, a
TaK)Ke MOTPYKEHHBIX B MEPUXELHUAIbHBIE JTHCThS KOPO-
6ouek. OOpasusl U3 MarepukoBoi Asuu u EBponsl MoryT
MPEACTABIATh MOP(OTHIIBI C OYEHBb €Iab0 MOMEepeyHo
BOJTHUCTBIMH JHCTBSMH, HO OHH 3a0CTPEHBI Ooliee y3Ko,
yeM y N. borealis. I1pu 3TOM HE CBeTiIast OKpacka, H1 OJiecK
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Puc. 140. Neckera borealis: Hs x6.5; F x22; Cs, m, b x370.

HE MO3BOJIAIOT MACHTH(OHUIMPOBATh 3TOT BUJ, KaK MUILIYT,
Hanpumep, Horyrtu u MBatsyku (1989); >Tu npusHaku
00yCITOBIIEHBI MEHBIIICH MOTIEPEIHOH BOIHICTOCTHIO JTUCTA
U, BEPOSTHO, IIOCITY>KHIIH HCTOYHUKOM OITMOOYHEIX YKa3a-
Huii Bua B Cubupy u B MarepukoBoil yactu JlanbHero
Bocroxka. Neckera oligocarpa noxoxa ua N. borealis mmpo-
KO 320CTPEHHBIMH JINCTHSIMH, KOTOPBIE TAKXKE MOTYT OBITH
c11ab0 MOMePeyHO BOTHUCTHIMH HIIH TIIOCKUMH, HO OTIINYa-
eTcs MPOM3pacTaHHeM Ha KaMHSIX, KOpOOOYKaMH, BEICTyTIa-
IOIIMU W3 NepHXEINEB U3-3a Ooiee UIMHHON HOXKH, U
Gonee CeBEpPHBIM PACTIPOCTPAHCHUEM.

5. Neckera pennata Hedw., Sp. Musc. Frond.
200-201. 1801. — N. abbreviata Cardot, Bull. Soc.
Bot. Genéve, Ser. 2 3: 277. 1911. — Hexkepa
nepucras. Puc. 141, 136.

Pacmenus cBeto- unm 6er1oBaTo-3eJIeHbIC, CHITb-
HO Onectsmme. Bmopuurvlii cmebens pacTyIIHiA BHU3

WM TOPU30HTAIBHO OTCTOSIIUN OT BEPTHKAIBHOTO
cybcTpara, B BEpXHEH YaCTH B CyXOM COCTOSTHUH YaCTO
BBEpX 3arHyThIH, 10 3—5(—10) cm, 6. M. TpaBUIBHO
[IEPUCTO BETBSILLMICS B OZTHOM IJIOCKOCTH, YIUIOILIEHHO
0OJIMCTBEHHBII; BETOYKH OKOJIO 10 MM /J1., YIUTOIIEeH-
HO OOJTUCTBEHHBIE, OTCTOSIIINE OT BTOPUIHOTO CTEOIIS
TIOJ] OCTPBIM YIJIOM, HHOT/IAa Ha BEPXYIIKE OTTSHYTHIC
(¥ TorIa ATMHHEE), OTTSHYTAsI 4aCTh C MEJIKMMU JIHC-
ThsiMU. Jlucmows (1.3-)2.0-3.0(-3.4)x0.7-1.1 mwm,
ACUMMETPUYHBIE, TIPOI0ITOBATO-THIICBUTHBIE, TOCTE-
MIEHHO WJTK 0. M. PE3KO M KOPOTKO 3a0CTPEHHBIE, HHO-
TJ1a TyIIbIe, Y Pa3HBIX 00PA3IIOB Yol BEPXYIIKH JICTA
Bapeupyet oT 40° 1o 100°; Goree KOpPOTKO 3a0CTPEH-
HBIE JINCThS YacTO C OTTSIHYTHIM KOHYHKOM; CHIBHO
TIOTIEPEYHO BOTHHUCTHIE, PEIIKO ITOYTH TUTOCKHE, B OCHO-
BaHUU TEPEIHEr0 Kpas y3KO HHU30eraroune; Kpan
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TUTOCKHI MM B OCHOBAHUH Y3KO OTOTHYTBIH, BBEPXY
KPYIHO IMUJIBYATHIA WK TOPOIYaThIid, HHOT/IA ITOYTH
LIENIbHBIN, HUXKE MEJIKO MUIBYAThld MM LIeJIbHBIN;
KJemKu B CEpeIUHE JINCTa OT MPOJOITrOBaTO-POM-
OMYCCKUX J0 THHEHHBIX, 24—36(—45)x7—10 wm, ToH-
KOCTEHHBIC MJIN YMEPEHHO TOJICTOCTCHHBIE; B BEpXHEH
4acTH JiucTa OoJiee KOPOTKUE, POMOMUYECKHE; B CPEI-
HEH 9acTH OCHOBAHMS JICTA OoJiee IUPOKHE, YacTO
TOJICTOCTEHHBIE, C yMEPEHHO HJIH CHIIBHO HOPUCTBIMH
CTEHKaMH, B yIJIaX OCHOBAHMS KOPOTKO MTPSIMOYTOJIb-
HBIE U TTOTIEPEYHO MPSIMOYTOJIbHBIE, 00Pa3yIOIIHE KOM-
MAKTHYIO, HEPE3KO MITH PE3KO OTTPaHUUYCHHYTO IPYIIITY
w cnabo nuddepennupoBanubie. OOHOOOMHbILLL.
Cnopoghumot yacro. Hooicxa 0.2—0.6(—0.7) mm. Kopo-
60uKa TOTPYKEHHAs B NEPUXCIHAIbHbBIC JTHCThS,
0OBIYHO KOPOTKO HMJIMHIpUYEcKas, okoso 1.2-2.2x1
MM. 3ybysi 9K30cmoma TAHEHHbIE, Ha JOpCaIbHON
CTOpOHE B OCHOBaHMH INIAJIKHE WIIM BBEPX 0 cepe-
JIMHBI KOCO ucyepueHuble. Cnopor 15-25 um.

Omnmucan u3 LentpansHoit EBportsl. Neckera pennata s.l.
LIMPOKO PAacHpOCTpaHeHa B JiecHOU 30He [omapkruku, B
OCHOBHOM K 10Ty OT IIOJI30HBI CEBEPHOM TalTH, 3aMETHO PEXE
BCTpeUasich B MIMPOKOJIMCTBEHHEIX Jiecax LleHTpanbHoi
Epons! 1 KaBkasa, rie Bu npuypodeH K CTapOBO3pacTHBIM
MaJIOHAPYIICHHBIM JIECaM H TI03TOMY BO MHOTHX €BPOIIEHCKIX
CTpaHax paccMaTpUBaeTCs Kak ysA3BUMbIH. B 30He 1mmpoxo-
JIMCTBEHHBIX ¥ XBOMHO-IIMPOKOINCTBEHHBIX JTECOB €BPOTIEH-
ckoit Poccun pabliie oTMeuancs Kak HepeJKUil BU]] Ha CTBO-
JIax IIMPOKOJIIMCTBEHHBIX TOPOJI, HO BO BTOPOH 1o0BHHE XX
BEKa YHCIEHHOCTB €TO 3/1€Ch PE3KO COKPATHIIACh H3-3a COKpa-
IICHUS TUIOIIAJICH, 3aHSITBIX CTAPOBO3PACTHBIMH JIECAMHU.
[npoxo pacmpocTpaHeH 1 MeCTaMHU OOBIYEH T10 BCE FOXKHOM
9acTH TaeKHOH 3006 Cubupn u Jlansuero Boctoka, a Taroke
B CeBepHOll AMEpHKe, B TO BpeMs Kak Oolee I0KHbBIE Mec-
TOHAXOXKIEHHs, OTHOCUMEIE K N. pennata, TpeOyloT MoJ-
TBepXkAeHUs. B wactHoCcTH, K N. pennata s.. oTHOCSATCS 11O~
MyJAInHY, BeIIBICHHBIe B KOHHAHe, HO BheTHAMCKHE 00pas-
11b1, @ TAKOKE BCe 00pa3iipl n3 ABCTpaimy U ¢ TacManuu, paHee
OTHOCHMBIE K N. pennata, OTHOCATCSI HE TONBKO K JPYTHM
BUJaM, HO M K JPYTHM pOJaM; BUJIOBAsl IPUHAUICKHOCTh
HOBO3€JIaH/ICKUX 00pa3IoB TaKkxkKe TPpeOyeT UCCIICOBaHMS.

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

Cr Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ynh 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

M3-3a KpYIHBIX Pa3MEepOB U CUIIBHO IMOIEPEYHO BOJI-
HHCTBIX JIUCTHEB C KOPOTKOW IBOMHOM KHIIKOH cTepuiib-
HblE pacTeHus N. pennata MOTyT OBbITh CITyTaHbI ¢ Exserto-
theca crispa; ecnu cropoUTHl OTCYTCTBYIOT, 3TU BHIbI

NECKERACEAE

MOXHO OTJIIHYHTb [0 popMe BepXyIIKH jucra: y N. pennata
JIUCTHS 320CTPEHHBIC WU C OTTSHYTHIM OCTPOKOHEUHEM, B
TO BpeMms Kak y E. crispa — tynsie. Otmuaus N. pennata ot
N. oligocarpa 06cy)1at0TCs B KOMMEHTAPHHU K 3TOMY BUJLY.
Kaxk nmokasann MoneKynspHO-(pHIOTeHETHIECKUE HCCIETO0-
Banust Appelgren & Cronberg (1999) n denocosa ¢ coas-
topamu (Fedosov et al., 2018), mopdonormueckas Bapua-
6enbHOCTE N. pennata s.]. He ciy4aiiHa, 1 pacTeHHsI, OTHO-
CHMBIC K 9TOMY BH/LY, Ha CAMOM JIeJIe TIPEACTABIISIOT KOMII-
JIeKC CKPBITHIX BUI0B. B Poccun pacTenus 3Toro koMmriekca
HPEACTABICHBl TPEMs CKPBITBIMH BHJIAaMH, M3 KOTOPBIX
CPaBHHTEIBHO TEIUIONIOONBBIN aMpuaTaanTHIeckuii (.
pennata s. str.) Bcrpedaercs B Kapenuu u Ha KaBkase, Bcs
Tae)KHasl 30Ha 3aHATA CTAOWIFHO OTINYAIONIUMCS OT HETO
10 MONIEKYIAPHBIM MTPU3HAKAM BHJIOM, IMEIOIIUM IIUPKYM-
OopealibHOE pacnpocTpaHeHHe (MMEHHO TaKoe PacTeHHE
n300paxkeHo Ha puc. 141), a B reMuOOpeanbHBIX JIecax
HanpHero Boctoka Bctpedaercs ampunanuduaeckuii BU,
KOTOPOMY, BEPOSITHO, COOTBETCTBYeT Ha3zBanue N. abbre-
viata Cardot. [IockonbKy IMarHOCTUYECKUX IPH3HAKOB, I10-
3BOJIIFOIINX C PA3yMHOM CTENICHBIO YBEPEHHOCTH OTHECTH
00pas3mbl K TOMY WM HHOMY BHIY, HE BBIIBICHO, HE3Ha-
YUTEJNbHBIE OTJINYHS BapHaOEJbHBIX MPU3HAKOB (yroi
BEPXYIIKH M CTENCHb MONEPEYHOIl BOJHUCTOCTH JIHCTA)
MACKHPYIOTCS UX CHIIbHBIM NIEPEKPBIBAHUEM, ONPE/IETICHNE
9THX BUJIOB Ha OCHOBAaHHU MOP(OIOTHH 3aTPyAHUTEIBHO,
1 371€Ch OHM PACCMaTPUBAIOTCS B KAYECTBE OHOTO MIUPOKO
PacrpoCTPaHEeHHOTO MOIUMOP(HOTO BUJA.

Pox 2. Exsertotheca S. Olsson, Enroth &
D. Quandt — Dk3epToTeka

M.C. Urnatos, E.A. Urnarosa

Pacmenus ot cpenHero pazmepa A0 KPYIHBIX, B
OOIIMPHBIX PHIXJIBIX WIIN 0. M. TYCTBIX JEPHOBHUHKAX,
CBETJIO- WK OCJIOBATO-3CJICHBIC, CHIIBHO OJECTSIIIHE.
Pacrenus, pacTtyiye Ha BEpTUKAJIbHBIX [IOBEPXHOCTSIX,
HUMCIOT BTOPUYHBIC CTCOIH 0. M. TIEPIICHIUKYIIIPHO U
HECKOJIbKO BHU3 OTCTOSILHE; IIPU POCTE HA TOPU3OH-
TaJbHON TTOBEPXHOCTH MOOETH BOCXOIAIINE, HA BEp-
XYIIIKaX COTHYTBIC; MOoputHbll cmebens 0. M. mpa-
BUJIBHO IIEPUCTO BETBSILUKCA B OJHOW IJIOCKOCTH,
YILIOIICHHO OOJIMCTBEHHBIMN, 0€3 IICHTPAILHOTO ITyUKa;
napadWUIHKA OTCYTCTBYIOT; BeTodku 10-20 MM .,
YIUTOLIEHHO OOMCTBEHHBIE. JI1UCmbsi IBYCTOPOHHE OT-
CTOSIIIE, ACHMMETPHYHBIC, HEOOITBINAs YaCTh JIUCTh-
€B Ha JIOPCAJIbHOM M BEHTPaJIbHON CTOPOHAX IMPHKa-
ThIE U CHMMETPUYHBIE, IPOAOJITOBATO-SHIICBUIHBIC, HA
BEPXYIIKE KOPOTKO 320CTPEHHBIE WX TYIIOBAThIE, YACTO
C KOPOTKOM OTTSIHYTOM BEPXYILEUKOU, CUJILHO [10IIEpey-
HO BOJIHUCTBIE; Kpal TUIOCKUHI WU C OIHOW CTOPOHBI
IIIMPOKO 3aBOPOYCHHBIN, BBEPXY 0. M. MEJIKO MMHJIHIA-
TBIH, BHU3Y LENbHBIN; Jcuika KOPOTKasi, JBOMHAS;
KJZlemKu TIPOJIONTOBATO-POMOMYECKHE, C YMEPEHHO HITH
CUJILHO YTOJIIIIEHHBIMH, TIOPUCTHIMU CTEHKaMH, B CpeJi-
HEll 4aCTH OCHOBAHUS JINCTA OOJIee MIMPOKUE, B YIIIaX



1 x2.3; Hs2 %
us TK MOYTOJIbHBb! JUIMHHO U Y3 ocTpe Hooicka pimnnas. K
Opasyrormue cpa O BEICO HATas
(13113% ) TPAaHHYCHHYIO TP eyo oBaJ npsamasi. Kpoiu
Ci @ Tepuxeyuan M KIIO Kone rorwee. /1
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clIeTKa peAyIUpPOBAaHHBIN: 3yOIBI IK30CTOMA Ha
JIOpCaJIbHON CTOPOHE BHHU3Y IITPUXOBATHIC, BBEPXY
MANWUIO3HBIE, SHIOCTOM € 0. M. BBICOKOW 0a3abHON
MEMOPaHO# ¥ CUITHHO PEeITyIIMPOBAHHBIME CETMCHTAMHL.
Kpoviweuka ¢ JJIMHHBIM KOCBIM KIIOBUKOM. Cnopbi
CpemHero pasMepa, rpy0o MammuIo3Hbeie. Koinayok ¢
HEMHOTMMH BOJIOCKAMU B HUYKHEW 4acTH.

Tun pona — Exsertotheca crispa (Hedw.) S. Olsson,
Enroth & D. Quandt. Pox Brirtouaer 3 Buza, pactpo-
ctpaHeHHble B EBpone, Makaponesuu u Ilepeaneit
A3suu. B Poccun 1 Bun. HazBanue ot exsertus — BbI-
JTATOIIHAICS, BRICTABIISIONIUNACS (J1aT.), 1 1K1 — KOpo-
Oouka, ypHOYKa (Trped.), OTHOCHTCS K KOpOOOUKe,
MOJIHATON HaJ MEPUXEIIMEM Ha JTTMHHON HOXKE.

. Exsertotheca crispa is abundant in Russia only
in the Black Sea coastal area of the Caucasus where some-
times it is the most common epiphytic moss. In other parts
of the Caucasus it is less common at low or occasionally
middle elevations up to 1700 m. There are a few records of
the species from Kaliningrad and northwestern European
Russia (Karelia, Leningrad Province, Tver Province). Exser-
totheca crispa is a west Palearctic species common through-
out central/southern Europe and extending into Iran, North
Africa and Macaronesia. It is an epiphytic species that
occasionally occurs on rock (especially limestone) outcrops.
It differs from Neckera pennata in having exserted vs.
emergent capsules and longer secondary stems, 4-10(-25)
vs. 3-5(—10) cm long. Collections that lack sporophytes are
difficult to identify with confidence; however, the presence
in E. crispa of large-sized, dioicous plants and more broadly
acute leaf apices help to separating it from the smaller-sized,
autoicous N. pennata. Neckera pumila is similar to E. crispa
in having exserted capsules, but it has considerably smaller
plants and slightly undulate leaves.

1. Exsertotheca crispa (Hedw.) S. Olsson, Enroth
& D. Quandt, Taxon 60(1): 45. 2011. — Neckera
crispa Hedw., Sp. Musc. Frond. 206. 1801. —
Jx3eproTeka KypuaBas. Puc. 142, 143A,C,E.

Bmopuunsiii cmebens 5—10(-25) cm; BeTouku 10—
20 MM 1. JTucmws 2.5-3.0(—4.0)x0.9-1.2(—1.5) mm;
xknemxu 25-50x8—11 um. Ilepuxeyuanvruvle TUCTbS
5 mm mt. Hoocxka 8-12(—18) mm. Kopobouxa 8—12
MM 1. Cnoper 14-22 pm.

Omnucan u3 EBpomnsl (6e3 yka3aHus KOHKPETHOIO pe-
ruoHa). Exsertotheca crispa IMPOKO pacrpocTpaHeHA B
EBpone, Ha Ykpaune, B benapycu, JlarBuu u Ocronuu. B
Poccun oT0 mMaccoBslii Bua Ha KaBkasze, ocoOeHHO Ha
YepHOMOPCKOM HTOOEPEIKbE, I7Ie MECTAMHU SIBISIETCS OTHUM
n3 Haubosiee MaccoBhIX 3MUGUTOB. B apyrux paiionax
KaBkasa oH OoJiee penok, BCTpedasch IPEUMYyIIECTBEHHO
B HIJKHEM TOPHOM IHOsiCe, C €ANHUYHBIMHM HaXOIKaMH J10
1700 m. Exsertotheca crispa npusoaunace ans KanuHuH-
rpajickoil 00lacTh, a Tak)Ke M3BECTHA C CEBEpo-3amaja
eBporeiickoit yactu: u3 Kapenunu (rae penka) u Jlennurpa-
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CKOH oOnactu (Tme BcTpeuaeTcs Ha ocTpoBax DHHCKOTO
3anuBa). Crapele ykazaHus Ui bpsHckoit, CMoneHcKoil u
MockoBcKoii obnacTeii BecbMa COMHUTENbHBL. Bua Taxoke
Obu1 HalineH Ha ceBepe TBepckoil 00IacTH, HA U3BECTHSA-
KOBBIX CKaJlaX, B CTEPHIIBHOM COCTOSIHHUH.
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
Cr Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ynh 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

1ot BUI oTianyaeTcs ot Neckera pennata xopo6ou-
KOH, BBICTYTAIOIIEH 13 nepuxenus (AauHa HOXKKU 8—18
MM), u 6onee amuHHBIME (4—10(-25), a He 3-5(-10) cm)
BTOPUYHBIMHU cTeOnsamu. Onpenenenue E. crispa B cTe-
PHJIBHOM COCTOSIHUH HE BCEra BO3MOYKHO, OJIHAKO HaJIH-
YHe Ha PACTCHUSIX TOJBKO MEPHXEIMEB, HECKOJIBKO Ooee
KPYIHBIE pa3Mepbl PACTCHUH M POCT Ha TOPU30HTAIBHON
MOBEPXHOCTH C 3aru0aouMuUCs BBEpX KOHIIAMHU IT00ETOB
MO3BOJISIIOT OTHECTH TaKHe PAcTEeHHs K JaHHOMY BHIY.
Neckera pennata — 0lTHONOMHBIH BUJI, TIOYTH BCETa BCTpe-
YaIOIIUHCS Co criopoduTaMu, UMeeT OoJiee MeJIKHe pa3Me-
PbI PACTEHHUH 1 ITOYTH BCET/Ia OCEISIETCsl Ha BEPTHKAIBHBIX
WM HAaBHCAIOLIMX MTOBEPXHOCTAX, U CTeOEIb pacTeT BHU3
no cy6erpaty (cM. Takke KOMMEHTapuu K N. pennata).

Pox 3. Leptodon D. Mohr — Jlentonon

M.C. Urnaros, E.A. Urnarosa

Pacmenus ot cpeHUX pa3MepoB JI0 KPYIHBIX,
sApKo- WK OypoBaTo-3eiensie, He Onectsammue. [lep-
BUYHBIH CTEOCIIB O3y Y 10 CyOCTpary, ¢ MEJIKHMH,
JIAJICKO JIPYyT OT IpyTra OTCTOSIIUMH JINCTHSIMH H ITyd-
KaMH PU30MIIOB. Bmopuunule cmebiu 60iee TOICThIE,
OTCTOSIIIE-CBHCAIOIIHE, B CYXOM COCTOSIHMH CHJIBHO,
TIOYTH YJAUTKOBHHO COTHYTHIE, PABHO KaK M BETOUKH,
TaK 4TO0 00IIee NX PacIOIOKEHUE KaK ObI IIepIICH -
KyJSIpDHO CyOCTpary; IBaskK/bl IIEPUCTO, HHOTAA He-
CKOJIBKO HETIPaBMIIBHO BETBSILIMECS, IyCTO YIUIONIEHHO
OOJIMCTBEHHBIE, 0€3 LIEHTPAIBHOTO ITy4Ka, C JIMHEH-
HBIMU Napa@WUIMIMH, SIBHO 00Ojiee MHOTOYHUCIICH-
HBIMH BO3JI€ OCHOBAHHMH 3a4aTKOB BETOUCK. JIucmuos
Ha BTOPUYHOM CTeOJIe JaJIeKO OTCTOSIINE, aCUMMET-
PUYHO SIIIEBUAHBIC MU S3BIKOBUHBIC, IIUPOKO
3aKpyIVICHHBIC HA BEPXYIIKE, IIEITbHOKPAHBIC; JCUIKA
mpocrtasi, 10 1/2—3/4 IuHBI TUCTa; K1emKu TIaCTHH-
KH JINCTa KOPOTKO POMOMYECKHE WU TIOYTH KBa/IpaT-
HBIE, B OCHOBAaHHH ITPOJIOJITOBATHIE, B YIJIaX OCHOBA-
HUs cnabo auddepeHnpoBannble. JIUCThs BeTodek
OTIIMYAIOTCS TOJILKO MEHBIINMH pazMepamH. /[gyoom-
nouil. [lepuxeyuanbhvie 1ucmos MOCIE HaYalIa pa3By-
THSI cHOPO(UTA CHIIBHO YUTHHSIOIINECS, JIAHLICTHBIC.
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s A B

Puc. 143. Ilepucromsl u aeranu ux crpoenus Exsertotheca crispa (A,C,E) u Leptodon smithii (B,D,F). A, B — o6wmuii Bux nepucroma,
%160, x200; C — BepxyIIKH 3yOLOB 3K30CTOMA U Oa3aibHas MeMOpaHa ¢ BEHTPaJIbHON cTOpOoHBL, X260; D — 3y0usl B cpeHeil yacTu ¢
JIOpcaIbHOM cTOpoHBI, X260; E—F — 3y0116l B OCHOBaHHY C JOpcanbHON cTOpoHbI, X480, X820.

Kopobouka HEBBICOKO BBIIACTCS M3 TEPUXCIIUATIBHBIX
JUCTHEB, WINHAPUYECKas, npaMas. Kpolueuka ¢
KOPOTKUM KITHOBUKOM. Koneuko He oTnafaromiee. //e-
pucmom IBOWHOMN, CHIIBHO peIyIUPOBAHHBIN: 3yOIIbI
9K30CTOMA Y3KHE, JIAHIETHbIE, Ha JOPCaIbHON CTO-
pPOHE MaNWIIIO3HbIE, BO BIAYKHOM COCTOSIHUU BBEPX
HaNpaBJICHHBIE ¥ HECKOIBKO OTOTHYTHIE; dHIO0CTOM
00pa3oBaH HU3KOH Oa3aIbHONH MEMOPaHOH, CErMEHTBI

U pecHUYKU peayimpoBanbl. Cnopsl menkue. Koi-
NAYOK BOJIIOCUCTBIMA.

Tun pona — Leptodon smithii (Dicks. ex Hedw.)
F. Weber & D. Mohr. Pox BkiwouaeT 4 BHJa,
pacIpoCTpaHEHHBIX HAa BCEX KOHTHHEHTaX (IIHPOKO
pactpoctpaseH onguH). Ha3zBaHue oT Aentdg — TOH-
kuii (rped.), 6800g, 080vTog — 3y0, 3yber (rped.), o
Y3KUM 3y0I1aMm [epucToma.
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Puc. 144. Leptodon smithii: Hs1 x6.5; Hs2+CP x14; Hh2 x14; Hh1 x22.5; F x32; Pr x320; Cs, m, b x320.

¢ In Russia Leptodon smithii is known only from the
Caucasus and Crimea where it is found mainly below 150 m
with a few records up to 400 m. In the Caucasus it is common
and abundant in natural forests as well as secondary habitats
such as tree trunks along roads and in parks. It grows
primarily on tree (oak, beech, ash, hornbeam, magnolia,
cypress) trunks, and occasionally on rocks. Leptodon smithii
is widespread in the Mediterranean regions of Europe,
Macaronesia, Africa, western Asia, North/South America,

Australia, and New Zealand. It can be recognized when dry
by its strongly inrolled stems. Wet plants of L. smithii have
avery different aspect: plants flat; secondary stems repeatedly
pinnately and subcomplanately branched; and densely foliate
branches with small, obtuse leaves.

1. Leptodon smithii (Dicks. ex Hedw.) F. Weber
& D. Mohr, Index Mus. Pl. Crypt. [3]. 1803. —
Hypnum smithii Dicks. ex Hedw., Sp. Musc. Frond.



Leptodon — Alleniella

264-265, pl. 68, f. 5-7. 1801. — JlenTomon Cmura.
Puc. 144, 143B,D,F.

Bmopuunwiii cmedenv 1o 3 cm . Jlucmus Ha BTO-
prunoM crebiie 0.6—1.2x0.4-0.7 Mm; KzemKu B BepX-
Hel yacTtu nucta 5—12X7-10 um. Ilepuxeyuanvruvie
aucmusi 10 2.5 mm. Hooicka 2 vm. Kopobouka no 1.4
MM 1. Cnoput okono 16 pum.

Onucan u3 AHruu. Leptodon smithii pactipocTpaHeH
BO Bcex crpaHax lOxuoit EBpormsl, 3axomut B LleHTpans-
nyto EBpony n Benuko6puranuto, Ha Kanapckue octposa u
Maneiipy, Bctpeuaercst B CeBepHoil Adpuke u cTpaHax
Bbrmxnero Boctoka, Ha Boctok 1o Typuuw, ['py3un u Azep-
Gaitpkana. Beero onna Haxozka Obuia crientana B CeBepHoi
Awmepuke, B Konopango. 3a npenenamu [onapKTuku BHJ
u3BecTeH U3 Bocrounoit Adgpuku or Ddpuonuu no Tauza-
uuy, l0xHoi Adpukn, ¢ rora Asctpanuu, n3 Hosoif 3enan-
1, u3 FOxHO#M AMepuku u ocTpoBoB XyaH-Depranzec. B
Poccuu pacrer Tonbko Ha YepHoMopckom nobepexbse Kas-
ka3a u B KpbIMy, MpakTHYeCKH BCeT/ia B OUYCHb HEOOIBIIIOM
UHTEpBaJe BBICOT 10 150 M HaJ yp. M., C OTACIbHBIMU Ha-
xonkamu 10 400 M Hax yp. M. Bmecte ¢ Tem, Ha KaBkasze oH
SIBIISIETCS MAaCCOBBIM BH/IOM, OCBAHBAIOIINM B TOM UHCIIE U
BTOPHYHBIC MECTOOOMTAHMS: OH BECbMa 4acT Ha CTBOJIAX
JEPEBLEB HA YIMIAX MOCENKOB, BAOIb IIOCCE, B MapKax.
Pacrer Kak Ha IIMPOKOIMCTBEHHBIX HOpoaax (jayoe, siceHe,
rpabe, MarHONIMM), TAK ¥ Ha KUITApHCAX, X HHOTA TAKXKE Ha
kamHsx. HasBanue B uecth [xeiimca DaBapna Cmura
(James Edward Smith, 1759-1828), anruiickoro 00oTaHuKa.

Mu Krl Ar Ne ZFI NZ Km Kmu Ura
KnLe 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
Cr Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ynh 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 Y¢ Yvl Yal Khn Kks Kam Kom
Al Alt Ke Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

Bupn nerxo y3Hars 1o ynmurkooOpas3HO 3aKpydeHHBIM B
CyXOM cocTosiHHH ToberaM. Bo BaxkHOM cocTosHHHM pac-
TCHUSI BRIISIIT COBEPIICHHO HHAYE: OHU CTAHOBSITCS SIPKO-
3eJIeHBIMH, cTeOnH 0. 9. HaNpaBJICHB! BHU3 OT IIEPBUYHBIX
CTENIOMUXCS T00ETOB, XOPOIIO BUIHBI MHOTOUHCIICHHBIE
MEJIKHE TYTIbIe JIUCThSI HA ABaXKABI MEPHCTHIX Imoberax —
BCE ITO JIeTIaeT PacTeHHs HHU Ha YTO OoJiee HEe MOXOXKHMH.

Pon 4. Alleniella S. Olsson, Enroth & D. Quandt
— Amrenuernia

M.C. Urnaros, E.A. Urnarosa

Pacmenus 0T METIKHX 10 0. M. KPYITHBIX, B INTOCKHX
JIEPHOBHMHKAX, CBETJIO- MJIH OEII0BATO-3€JICHBIE, CHITBHO
onectsme. Bropuansiii cmebens 0. M. IPaBUIHLHO
[IEPUCTO BETBSILLUICS B OIHOM IIOCKOCTH, YIIJIOILEHHO
OONMCTBEHHBIH, 6€3 IIEHTPAITHFHOTO ITyYKa; Tapad LTI
y BHJOB, BCTpedaronuxcsi B Poccuu, oTCyTCTBYIOT;
BETOYKHM YIUIOIIEHHO OOMMCTBEHHBIC. Jlucmbs Ha
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BTOPUYHOM CTeOJIe IBYCTOPOHHE OTCTOSIIIIME, aCUM-
METPHUYHBIE, TTPOI0JITOBATO-THIICBUAHBIC, Ha BEPXYIITKE
0. M. KOPOTKO 3a0CTPCHHBIC WIIU TYIOBAThIC, YaCTO C
KOPOTKOH OTTSIHYTOM BEPXYLLEUKON, WY 3aKPYIJICHHbIE,
HE BOJIHUCTBIC WJIA YMEPEHHO TOTICPEYHO BOIHHCTHIC;
Kpaii BBEpXy 0. M. MEJIKO MIBIATHIN, BHU3Y IIEJIbHBIM,
IJIOCKUI WM C OTHOM CTOPOHBI 3aBOPOUEHHBII; drcuika
KOpOTKasl, IBOMHAS;, KIemKy TIPOOITOBaThIe WM KO-
POTKO poMOMYECKHE, C YMEPEHHO YTOJNIIICHHBIMH, HE
TTOPHUCTHIMHA CTCHKAMH, B CPEIHCH YaCTH OCHOBAHHUS
nmcTa 6osee MPOKHE, B YITIaX OCHOBAHUS KOPOTKO M-
MOYTOJIBHBIE ¥ TIONIEPEYHO MPSMOYTONIBHEIE, 00pa3yro-
1€ CPABHUTEITBHO HEOOJIBIITYO0, HEPE3KO OTTPaHIYEH-
HYIO TpyTILy. BecemamueHoe pazmuooiceHue Gruareiio-
BUJTHBIMH BBIBOJIKOBBIMHU BETOUKAMIL. /[6y00MHble, CTIO-
poduts! m3penka. [lepuxeyuanvhvle 1cnbs JITAHHO 1
y3K0 3aoctpeHHbIe. Hoowcka nnuaHAs. Kopobouka
MPSMOCTOsIYas, OBaJbHAS WJIW IUJIMHIpUYECKAs,
npsiMasi. Kpeiuteuka ¢ JTAHHBIM KOCBIM KITFOBHKOM.
Koneuxo ne ornapatomee. Ilepucmom 6. M. peny-
[UPOBAHHBIIA: 3yOITbI K30CTOMA Ha IOPCATIBHON CTOPOHE
BHIBY IITPHXOBATHIC, BBEPXY MAITIJLIO3HBIC WITH 10 BCCH
MOBEPXHOCTH TANUIIIO3HBIE, SHIOCTOM ¢ 0a3aabHON
MeMOpaHOH /10 1/3 [UTHHBI 3y0IIOB AK30CTOMA U Y3KUMU
cermeHTamu. Crnopwl CpeiHero pa3Mepa, rpyoo Mari-
T03HBIe. K0/imayox TOBIN K ¢ HEMHOTIMU BOJIOCKAMU
B HIDKHEH 4acTu.

Tun pona — Alleniella complanata (Hedw.) S.
Olsson, Enroth & D. Quandt. Pox Bxmrouaer 10 Bu-
noB. B Poccum 2 Buna. Ha3zeanue B 4yecth bproca
Xamnrona Astena (Bruce Hampton Allen, pog.
1952), 6puosora u3 MuccypHiickoro 60TaHHUECKOTo
cajia, aBTopa 4eThIpeXTOMHON “@iopsl MxoB [leHT-
payIbHOI AMEpHKH ™, TBYyXTOMHOM JieTanbHOH “DrIopsl
mrara MsH”, 1 MHOTOYHCIICHHBIX TAKCOHOMHMYECKUX
PEBU3MI pa3HBIX TPYIIT MXOB.

1. Jluctes 0. M. 3a0CTPCHHBIC; KIIETKH B CPEIHEH Ya-
CTH JIUCTA MPOJOJITOBAThIC; PACTEHUS KEITO-
TN (512 13 (S 1. A. complanata

— JIucThs MWIMPOKO 3aKpyIIIEHHBIE, PEAKO C OYEHb
HeOOJIBIION TYIOH BEpXyIIEYKOI; KIETKH B
CpEJIHCH YaCTH! JINCTA POMOUYCCKHUE; PACTCHHS 3¢-
JICHBIC ..eeuvveeeveereeeereeeseeereeeseeeneenns 2. A. besseri

*

1. Leaves acute or acuminate; median leaf cells
elongate-rhomboidal; plants yellowish-green ..
1. A. complanata
In Russia Alleniella complanata is common and
abundant in the Black Sea coastal areas of the
Caucasus; it is also known from Kaliningrad,
northwestern European Russia (Murmansk,
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Puc. 145. Alleniella complanata: A, C — o01uii BUj ieprcToMa y OlopoKHEHHOM KOpOOOUKH 1 KOPOOOUKH cO criopamu, X230, x250; B —
JlopcalbHas MOBEPXHOCTh 3y0Iia 9K30cTOMa B BepxHel dactu, X1200; D — s3HI0CTOM, BHJ] C BEHTpaJIbHOU CTOPOHBI, X250; E — 3y01ib!
9K30CTOMA B BEpXHEH 4acTH, BUJ COOKY, BH/IHbI HU3KUE BEHTPaJIbHBIE TPaOeKyIibl, X700.

Karelia, Leningrad, Pskov and Tver Provinc-
es) and the northern/southern Urals. It is un-
known east of the Urals. In the Caucasus it is
predominantly an epiphyte; in lowland Euro-
pean Russia it grows on mainly of limestone
cliffs and boulders. Alleniella complanata is

similar to 4. besseri; their differences are dis-
cussed under that species. Alleniella compla-
nata differs from Neckera pennata and Exser-
totheca crispa in having flat or weakly undu-
late rather than strongly transversely undulate
leaves.

common in the southern and western regions — Leaves rounded to obtuse, rarely with small, blunt
of Europe, and also known from Africa, Maca- apiculi; median leaf cells rhombic; plants green
ronesia (Canary Islands, Madeira), western 2. A. besseri

Asia, and eastern North America. It has been
reported from China, but these records need
confirmation. Alleniella complanata is very

In Russia Alleniella besseri occurs in the Cau-
casus from sea level to 1800 m; Rostov Prov-
ince; a few dispersed populations throughout



Alleniella

the Urals; and at lower elevations in the moun-
tains of southern Siberia (Altai Mountains,
Teletzkoe Lake area, and Sayan Mountains). It
is strictly confined to limestones in all areas
except the Caucasus where the species grows
on tree trunks. Alleniella besseri is also found
in North America, most European countries,
and western Asia (Iran, Saudi Arabia). Alle-
niella besseri can be recognized in the field by
its dull, green colored plants and mostly creep-
ing stems. Underdeveloped plants of 4. com-
planata can have somewhat rounded leaves,
but the flagelliform stems/branches of 4. bes-
seri are less numerous, less conspicuous and
have larger leaves than those of A. complana-
ta. Most stems/branches of 4. besseri have
curved, obtuse leaves at the apices that are sim-
ilar to those of Homalia trichomanoides. But
that species differs from A. besseri in having
larger plants. All Russian collections of 4. bes-
seri examined in this study lacked capsules.

1. Alleniella complanata (Hedw.) S. Olsson,
Enroth & D. Quandt, Taxon 60(1): 46. 2011. —
Leskea complanata Hedw., Sp. Musc. Frond. 231.
1801. — Neckera complanata (Hedw.) Huebener,
Muscol. Germ. 576. 1833. — AJjieHHe/s1a yILJI0-
menHasi. Puc. 146, 145.

Pacmenus B peIXIBIX AEPHOBUHKAX, CBETIIO- HITH
JKEJITO-3€JIEHbIe, NISJIKOBUCTO OnecTsimue. Bmo-
puunblll cmebens 6. M. IPOCTEPTHIH, 10 3(—15) c™M at.,
paccTaBIIEHHO MEPUCTO BETBALIUICSA B OJHOU IJIOC-
KOCTH; BETOYKH 710 10 MM 1., YIIIOIIEHHO OOIHNCTBEH-
HbIE, UHOT/Ia Ha BEPXYIIKE OTTSHYTbIC, OTTSHYTAas
YacTh C MEJIKHMMH BCECTOPOHHE PACIOI0KECHHBIMHU
JUCTHSIMHU; WHOTZIa BETOUYKH MEIKO OOIIMCTBEHHBIC
MIPAaKTHYECKH 10 BCE JUTMHE. JIucmbsi TBYCTOPOHHE
MPSIMO OTCTOSIIINE WJIW Jalieko oTcrosmwue, 1.0—
1.5%0.5-0.6 MM, ipooIroBaThie A0 S3BIKOBHIHBIX,
HA BEPXYIIKE OTTIHYTO KOPOTKO 3a0CTPCHHBIC FITH
3aKpPYTJICHHBIC U C HEOOIBIINM TPEYTOIBHBIM OCTPO-
KOHEYHEeM, KOPOTKO HU30eTrarolye, III0CKHUE HIIH Clla-
00 TIOTIEPEYHO BOIHUCTHIC; Kpail MIIOCKHIA WIIN C OfI-
HOM CTOPOHBI BHU3Y 3aBOPOUYCHHBII, BBEPXY ITUJIbYA-
TBIH, HIDKE TENbHBIN; KIemKu BBEPXY POMOUICCKUE,
Hmxe mpoposrosateie, (15-)30-50(—60)x7-9 um,
YMEpEHHO TOJICTOCTEHHBIE, B yIVIaX OCHOBAHUS KBa/I-
patHbIe, 0Opa3yrolTie HeOOoIbIITyI0, HEPE3KO OTrpa-
HUYCHHYIO Tpymny. Cnopogumer w3peaka. Hooicka
okono 1 cM. Kopobouka oBanbHas1, OKOIo 1.5 MM I
3ybybl sx30cmoma JAHIETHBIE, YHOOCOM C HU3KOU
0a3apHOI MEMOPAHOI F KOPOTKUMH, JISTKO 00TaMBbI-
BarommMucs cermertamu. Crnopsi 24-28 um. Konna-
40K ¢ HEMHOTOYUCIICHHBIMH BOJIOCKAMH B HIDKHEH
94acTH.
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Omnwucan u3 EBpomnsl (6€3 TOUHOTO yKa3aHUS PETHOHA).
YacTelii BUJ B I0KHBIX M 3amlajHbIX palloHax EBpormsbl,
Cesepnotii u Llentpansaoit Appuke, Ha KaHapckux octpo-
Bax U Mapelipe, B ctpanax bamxknero Bocroka, Ha BocTo-
ke CeBepHOll AMepuky; ykazanus 1 Kuras Hyxaarorcs
B noATBepkaAeHNH. B Poccun 310 yacThiit 1 MaccoBbIi BUJT
B MPUYEPHOMOPCKUX paiioHax KaBkaza, kak Hepeqkuil oH
ykasaH u ua Kapenuu, BctpedaeTcs Takke B MypMaHCKOM,
Jlenunrpazackoii u IIckoBCKoit 001acTsIX, IO HEMHOTOYHC-
JICHHBIM HaxoAKaM m3BecTeH B KammHuHrpazackoi, Teep-
ckoit u Jlumernkoit obnactiax, Ha FOxuom, Cpennem u Ce-
BepHOM Ypaze. B asuarckyio yacte Poccun He 3axoaurt.
Ha KaBkaze 370, Kak mpaBuiio, Su(uUT, pacTyIInil Ha BbI-
cotax oT nobepexps 10 400 M Hax yp. M., OTUH pa3 ObLI
coOpan Ha 1100 M Hax yp. M.; B paBHUHHBIX 00JaCTIX €BPO-
neiickoit Poccnu pacter Ha ckanax U KpYMHBIX TIBIOAX U3-
BECTHSIKA.

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
Cr Krd Ady St KCh KB SO In Chn Da

YG Tan SZ NI Ynw Ynh 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

bnusoxk k Alleniella besseri; ux oTu4Hs 00CYKIAKOTCS
B KOMMEHTapu# k 3ToMy Buny. Otiauuust ot Neckera pen-
nata, N. pumila u Exsertotheca crispa 3akiodarorcsi B 60-
Jiee MEJIKMX pazMepax pacTeHH 1 He BOITHUCTBIX MJIH Clla-
00 TMOMEPEYHO BOIHHUCTHIX JTHCTHSIX.

2. Alleniella besseri (Lobarz.) S. Olsson, Enroth
& D. Quandt, Taxon 60(1): 46. 2011. — Homalia
besseri Lobarz, Naturwiss. Abh. (Vienna) 1: 48. 1847.
— Neckera besseri (Lobarz.) Jur., Verh. K.K. Zool.-
Bot. Ges. Wien 10(2): 368. 1860. — AJiieHnesia
Beccepa. Puc. 147.

Pacmenus B TUIOCKHX KOBPHKAX, B CYXOM COCTO-
SIHUM 3eJieHble, 0. M. MaToBbIe, BJIa)KHbIe OeJI0BaTO-
3eJIeHbIe, OnecTse. Bmopuunsiii cmebeiv 0. M.
MPOCTEPTHIHN, 2—3 CM ., PACCTaBICHHO MIEPUCTO BET-
BAIIUICS B OJJHON TUIOCKOCTH, YIIJIOIMEHHO OOJIUCT-
BCHHBIH, Ha BEPXYILKE OOBIYHO OTTSHYTHIN, OTTSAHYTast
HacCTb C MCIIKUMHU JIMCTBAMHU, BETOUKH 0 5 MM JJI.
Jlucmoa aByctoponHe orctosmue, 0.7-1.0x0.4-0.6
MM, SI3bIKOBHJIHBIC, K BEPXYIIKE HIMPOKO 3aKPYIJICH-
HBIE, TYTIBIE UJTU C HeOOJIBIIION BEPXYIIEUKOH, KOPOT-
KO HU30€erarolue, MI0CKUe; Kpal MT0CKUN UITH C OJT-
HOM CTOPOHBI BHHM3Y 3aBOPOYCHHBIH, BBEPXY CIabo
MWIBYATRIN; Kiemku pomoudeckue, (12—)20-30x7—
10 wm, 1OBOJBHO TOJICTOCTEHHBIE, B YIVIaX OCHOBA-
HUSI KBaJIpaTHbIE, 00pasyromye 0. M. KpYITHYO, He-
pe3Ko oTrpaHuyeHHyo rpymmny. Cnopoghumul ¢ Tep-
putopuu Poccun HensBectHsI. [Hoorcka 0.8 cM. Ko-




284 NECKERACEAE

A7
PLBARAA00
A SOCANT)

/LO?(\QQ\QQ/\Q(\ )

<
N
AN
&R&“&%&Q@@% /

Puc. 146. Alleniella complanata: Hs1 x6; Hs2 x15; CP x14; F x25; Cs, m, b x317.

pobouxa osanbHasg, 1.3 MM m1. Cnopur 13—15 um.  u Ha Boctoke CeepHoit AmMepukn. B Poccuu Hepenok Ha
Konnauox romwiii.] Kagkaze (Ha Bbicotax 10 1800 M Hajn. yp. M.), cropajiu-

YECKHU BCT pedaeTcs Ha OxHOM, Cpennem u CeBepHOM
Omnwucan u3 ABctpuu. Berpedaercst B OONbIIMHCTBE . .
Vpaie, onun pa3 HaiifieH Takke B PocToBckoii obiactu
ctpan EBpornel, B ctpanax bmmxuaero Bocroka (no Mpana) o
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Puc. 147. Alleniella besseri: Hs x15; F x25; Cs, m, bx317.
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HEMHOTOYHMCIICHHBIM HAXOJKaM H3BECTECH ¢ Aultas, rie
pacret 0. 4. B paiione Tenenkoro o3epa. Pacter Ha cka-
nax, Ha 0. M. KapOOHATHBIX MOpoaax, Ha KaBkase Tarke
Ha CTBOJIAX LIMPOKOJMCTBEHHBIX AepeBbeB. Hazpanue B
4ecTh aBcTpuiickoro 0oranuka, B.C. beccepa (W.S. Besser,
1784—-1842), aBropa “®nops! [amuuun’.
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
Ku Be Orl Li Vr Ro Tm Pn Ul Sa Sr VIg KI As Or
Cr Krd Ady St KCh KB SO In Chn Da
YG Tan SZ NI Ynw Ynh 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

Otmmyaercst ot Alleniella complanata 3axpyriieHHOR
WIN TYTIOW BEPXYIIKOH JINCTA, BETOM (3€JICHBIM HIH Oe-
JIOBAaTBIM, @ HE JKEJITO-3eJICHBIM ), 0JIee KOPOTKHMHU POMOH-
YECKUMH KJIETKAMHU CPEIHEH YaCcTH JIMCTA, a TAKKe Pasiiv-
49ISIMH B Xapakrepe (rare;iioBuaHbIX moderos. [locnenaue

y A. complanata 9acTo ¢ MEIKMMH JIUCTBSIMU OT OCHOBAaHHS
U BCETIIa 710 BEPXYIIKU. Y A. besseri MEIKUE JTUCTbs pa3BU-
BAIOTCSl HA BETOYKAX, KOTOPbIC B OCHOBAaHUH MMEIOT Oojiee
KPYIIHBIC JIUCThSI; HEKOTOPbIC BETOUKH C MEIKUMH JINCThSI-
MH B CpeJIHEi YaCTH NMEIOT HECKOJILKO 00JIee KPYITHBIX, OK-
PYIJIBIX JINCTBEB Ha KoHIEe. Boobiie 0onbInHCTBO 106eroB
A. besseri nMeeT CKyueHHbIE Ha KOHLIAX JIUCThS, 4TO JIeNIaeT
UX XapaKTepHO TYMOBATHIMH; KPOME TOTO, JIUCThsl Ha KOH-
1ax noOeroB 0OBIYHO COTHYTHIE, YTO JENIaeT BUJ] B U3BECT-
HOU CTereHH MOoX0xkuM Ha Homalia trichomanoides (moc-
JIEHUH BUJI, OJHAKO, 00Opa3yeT Ooyee KPYIHBIE U I'yCThIe
JICPHOBHHKH).

Pox 5. Forsstroemia Lindb. — ®opccrpémus

E.A. Urnarora, M.C. WUrnaros

Pacmenus ot cpenHero pasmepa 10 KpYIHBIX, B
PBIXJIBIX JIEPHOBUHKAX, TEMHO-3€JICHbIE, 3€JICHBIE, YKeJl-
TO-3€JICHBIC MK OypOBaThIC, MATOBBIC AU OJICCTSIIUC.
Bmopuunbiii cmebens 6. M. IPOCTEPTHIA, HETTPABUIT-
HO, PacCTaBJICHHO WJIM T'yCTO MEPUCTO BETBALIMIACS,
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paccTaBlIeHHO WJIM TYCTO, YIUIOIIEHHO WM OKPYIJIO
0OJIMCTBEHHBIN, 0€3 IEHTPAJIbHOTO IydYKa U Iapa-
(HIUTHEB; BETOYKH YIUIOMIECHHO MIIM OKPYTIIO OOJHCT-
BEHHBIC. Jlucmbs HAa BTOPUYHOM CTEOJIE B CYXOM CO-
CTOSTHUH IIPSIMO OTCTOSIIIIHE, IPFYKATBIC WK OT JIBYCTO-
POHHE MPSIMO OTCTOSIIIHX JI0 AAJIEKO OTCTOSIINX, TIPO-
JIOJITOBaThIe, B HIKHUX 1/2-3/4 ¢ mapauiebHbIMH
KpasiMH | C TPEYTOIBHO 3a0CTPEHHON MM OTTSHYTON
BEPXYIIKOH, I SHIIEBUIHO-JIAHLIETHBIC, JUTHHHO MIIN
KOPOTKO OTTSHYTO 3a0CTPEHHBIC, IINPOKO HU30Eraro-
M€, BOTHYTBIE, HE CKJIaa4aThle WM CJIErka CKIaj-
YaTble, MHOI/IA ITOTIEPEYHO BOJHUCTBIE; KPai IJI0CKUH
WM y3KO OTOTHYTBIM B OCHOBaHWM, MHOIZA C OJHOM
CTOPOHBI BHU3Y 3aBOPOUYECHHBIN, LIEIbHBIN WIN B
BEPXHEH MOJIOBUHE MIBIATBIH; J/CUIKA TIPOCTAS, CHITb-
Hasl, OKAHYMBAOIIAsiCs BBIIIE CEPETUHBI JIHCTA, WIN
cnabasi, KOpOTKasi, BUJIbUaTas, MHOT/A JABOIHAS;
KJlemKu B CEPEIMHE JINCTa U BBEPXY H301UAMET-
PpHYECKHE, KOPOTKO JIUTUIITHYECKHE, POMOMYECKHE UITH
TIPOOJTOBATHIE, C OTHOIICHUEM [UTHHBI K IIUpUHE 1—
8:1, 6. M. TOJICTOCTEHHBIE, HE IOPUCTHIC, B CEPEIIHE
OCHOBAHWUSI JINCTA TPOJIONTOBAThIE, OPUCTHIC, B yT-
J1laX OCHOBAHMS MHOTOYHCIICHHBIE, OKPYTJIBIC MIIH
TIOTIEPEYHO OBaJILHbIE, MIIN KBa/IpaTHBIE, 00pa3yolre
HEOOTBIIYIO WK 0. M. OOIIMPHYIO, HEPE3KO OTTPaHH-
YEHHYIO IpyIIy. Becemamuenoe pasmmodicerie Bbl-
BOJIKOBBIMH BETOUKaMH, m3penka. OOHOOOMHble I
o0gyoomnule. Ilepuxeyuanvhvle nucmosa JaHIECTHBIC,
TIOCJIE OIUIO0TBOPEHHS CUITBHO YIUTHHSIOUMeCs. Hooic-
Ka KOpoTKasi uian 0. M. [utnHHasA. Kopobouka morpy-
YKEHHAs B TIEPUXCLUAJIbHBIC JIUCThSI WM BBICTYIIAIO-
mas U3 Mepuxenusi, MpsIMOCTosdast, OBaJbHAS WIN
LHWIHHIpUYEcKas, mpsmast. Kpviueuka KOHUUECKas, C
KOPOTKHUM TIPSIMBIM HITH KOCBIM KIIIOBHKOM. Kozeuxo
13 MEJIKHX KJIETOK, He OTnajatoiee. 3yoysl 2K30Cmo-
Ma Ha I0pCaIbHOM CTOpOHE BHU3Y IIAJKHUE, BBEPXY
TOHKO TaNUJUIO3HBIE; 9HOOCMOM CUIBHO PEny-
LUPOBaHHBIN WIN OTCYTCTBYeT. Cnopwur 15-35 pum.
Konnauok BOnoCUCTBIH.

Tun poga — Forsstroemia trichomitria (Hedw.)
Lindb. B poze 18 BuioB, pactpocTpaHeHHBIX B yMe-
PEHHBIX M CyOTPOIIMYECKUX PETHOHAX T10 BCEMY MUPY.
B Poccum m3BecTHO 9 BiioB. Haspanue B uects Moxana
Opuka ®opecrpéma (Johan Erik Forsstrom, 1775-
1824), mBeackoro nacTopa v KOJUIEKTOpa pacTeHU.

1. CreGneBble JIUCTHS C IPOIOITOBATHIM OCHOBAHH-
€M, ¢ TapaJuIeIbHBIMU KpasiMi B HDKHUX 1/2-3/4
JINCTA U KOPOTKOW WJIM JUIMHHOM TPEYyrojabHOU
BEPXYLLIKOM .e.vveeneieriiieiieeieeniieeieesiee e 2

— CrebneBbic IUCThS SHULIEBUIHBIE, SHIICBUIHO-
JIAHIIETHBIE WM JIAHIIETHBIE, KOPOTKO VTN JUTHHHO
OTTSHYTO 320CTPEHHBIC ......eevervenrerrireenreniennens 5

NECKERACEAE

2. TloGeru 6. M. B31yTO, HESICHO YIUIOIIEHHO OOJIUCT-
BCHHBIC; JKUJIKA ABOWHAS MJIM MPOCTasi, HHOTA
BUJIBYATO PA3BETBIICHHAS, B MpeJeiiax OIHOTO
pactenust BapbupyeT no jiuuHe ot 0.15 go 0.6
JUTHHBI JTACTA «.vveevveeneeesereeveeieenns 3. F yezoana

— IlobGeru IBCTBEHHO YIIIOICHHO O6J'II/ICTBCHHLIC;

JKHJIKA BO BCEX JIUCThSIX mpoctas, 10 0.4—0.8 mim-

HBLJTHCTA ...t 3
3. JIucThs ONEPEYHO BOJIHUCTHIC ....... 5. F. konoi
— JIMCTBS HE BOMHUCTBIC ...t 4

4. CreOneBsie mucThs 1.1-1.8 MM [u1.; KIIeTKH BBEp-
Xy KOPOTKHE, POMOWYECKHUE, C YMEPCHHO yTOJI-
LIEHHBIMU CTEHKAMH .............. 2. F goughiana

— CrebneBbie UCTBS 2.5-2.8 MM, KIICTKH BBEPXY

[IPOJIOJITOBATHIC, TOJICTOCTEHHBIC ....ovveeeeeenenee
4. F. neckeroides

5(1). CrebneBbie TUCTHSI CO CIa0OM, TPOCTON HITH
BWJIBYATON JKUJIKOM; KJIIETKHM B BEpXHEH yacTu
JIFICTa OT TPOJOITOBATHIX JI0 JIMHEHHBIX, C OTHO-
MICHUEM JITHHBI K mupruHe 4-8:1 ..o, 6

— CrebneBble TUCTHA C CHIIBHOM MPOCTON KUITKOM;

KJICTKH B BEPXHEH 4acTH JINCTa KOPOTKHUE, C OTHO-
MIeHUEM JTHHBI K mupuHe 1-3:1 .. 7

6. JIBymOMHBIN, CIOPOGUTH HEM3BECTHBI, BTOPHY-
HbI cTebens 10—15 cM 1. BETOYKH Ha KOHIAX
(bmareyIOBUIHO OTTSHYTHIC ........ 6. F. noguchi

—  OIHOMOMHBIN, OOBIYHO CO CIIOPO(GUTAMU; BTO-

PUYHBIH cTebeh 3—5 CM /1J1.; BETOYKHM Ha KOHITaX
HE OTTSIHYTHI (DITATCITUTOBHIIHO ....eovveneveneenneeneenes
............................................. 1. F. trichomitria
7. Bropu4HbI cTEOCTb HEMTPABUIILHO BETBSIIIUCS;
cTeOIeBbIC TUCThS SHIIEBUIHBIC, KOPOTKO OTTSI-
HYTO 3a0CTPEHHBIE; KOPOOOUKa KOPOTKO IIMIINH-
JIpUYecKast, TOAHATAS HAJ MEPUXCIHEM ...........
7. F. producta

— BropuunbIii cTe6eb MeprcTo BETBAIIMICS; CTeO-

JICBBIC JTUCTHS SNIIEBUHO-IAHLICTHBIE, 0. M. IJTHH-
HO OTTSIHYTO 320CTPEHHBIC; KOPOOOUKa SHIICBHUI-
Hasl WK TIOYTH IApOBHUIHAS, TOTPYKEHHAS B ITe-
PHXEIMaTbHBIE JICTHS, BRICTYTIAIONIAS WITH HEBBI-
COKO TIOAHATAS HAJ TICPUXCITHCM ......c.eenvennen. 8

8. Bropuunslii cTeGens MPaBUIILHO IEPUCTO BETBS-
LIMICS, C BETOYKAMU OJUHAKOBOM JIJIMHBI; TUCThS
Ha KOHI[aX BETOYEK KOPOTKO 3a0CTPEHHBIE; BBI-
BOJIKOBBIC BETOYKH YaCTO Pa3BUTHI; KOPOOOUKa
BBICTYTIAIONIAS UJTM HEBBICOKO MOTHSTAS HAT TTe-
pUXeIHeM; TIepUXeIUaIbHbIC JTUCThS U3 STHIIEBU/I-
HOTO OCHOBAHMUSI BHE3AITHO CYKEHHBIE B JTTHHHYIO
15150):4% 1134 /2NN 8. F. japonica

— Bropuunslii cTe6ens HenmpaBUIBHO IEPHUCTO BET-

BAILIUNCS, C BETOYKAMU PA3HOU JIJIMHBI; JIUCThS
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Ha KOHIIaX BETOYEK JUIMHHO OTTSHYTO 3a0CTPEH-
HBIE; BBIBOJIKOBBIE BETOUKU OTCYTCTBYIOT; KOPO-
0ouKa Morpy>KeHHas B IePUXEIHAIbHBIC JINCThS;
MePUXEIUAITLHBIC TUCThsI TMHEHHO-TTAHIIETHBIE
........................................... 9. F. cryphaeoides

Leaves oblong-ovate, undulate, rarely plane; leaf
margins straight in lower 1/2-3/4; leaf apices
short- to long-triangular ............cccccoeveeienne 2
Leaves ovate, ovate-lanceolate or lanceolate,
plane; leaf margins curved in lower 1/2-3/4; leaf
apices short- to long-acuminate .................... 5

Stems turgid or slightly complanate; costae dou-
ble or single, occasionally forked, varying with-
in single plants, 0.15 to 0.6 leaf length ...........
................................................... 3. F yezoana
In Russia Forsstroemia yezoana is known only
from the Russian Far East. It is common in the
southern Kuril Islands, known from a single
locality on Sakhalin Island, and from small is-
lands in Piotr Veliky Bay (Primorsky Territo-
ry). It is absent from continental areas of Pri-
morsky Territory. It grows in various forest
types on tree (Alnus, Ulmus, Tilia, Acer, Abies,
Picea, Hydrangea, Kalopanax, Taxus, Junipe-
rus) trunks and rarely on rocks from 20-200 m
elev. Forsstroemia yezoana was described from
Japan and is also known from China and Ko-
rea. The species was previously placed in Neck-
era because of its strongly undulate leaves but
differs from Neckera in having turgid, slightly
complanate stems; thick-walled, porose leaf
cells; and costae that are variable in length on
most individual stems.

— Stems complanate; costae consistently single,

3.

0.4-0.8 leaf length .......cccoeoveviriiniiiieene 3

Leaves undulate ..........ccccoeceeveneenne. 5. F. konoi
In Russia Forsstroemia konoi is known from a
single locality in the Russian Far East (Primor-
sky Territory). The plants were found on a wet
cliff wall near Benevskoi waterfall. The spe-
cies is also known from from Japan, Korea and
China. Forsstroemia konoi is similar to Neck-
era pennata in having large plants and oblong-
lanceolate, undulate leaves. It differs from N.
pennata in costal form (single vs. double) and
sexual condition (dioicous vs. autoicous).

— Leaves plane ......cccoeevvevieeiieiieniece e 4

4.

Secondary stem leaves 1.1-1.8 mm long; upper
leaf cells elongate-rhomboidal, moderately thick-
walled .....cooovvieiiiieieieeieee 2. F goughiana
In Russia Forsstroemia goughiana is known
from two localities in the Russian Far East (Pri-
morsky Territory: Lozovy Mountain Range and

Sestra Mountain near Nakhodka). It grows on
dry limestone cliffs in open oak forests. This
species was described from India and is also
known from China and Japan. Forsstroemia
goughiana can be recognized by the following
combination of features: plants medium-sized;
leaves complanate, oblong, plane; leaf apices
acute; leaf margins serrulate above; and costae
single or forked, extending to midleaf. In the
Russian Far East Enrothia polyclada rather
than other Forsstroemia or Neckera species is
the species most likely to be confused with £
goughiana. Both species are similar in plant
size, leaf shape, leaf areolation, costal length,
and in having serrulate leaf margins. Howev-
er, the leaves of E. polyclada are slightly un-
dulate and the leaf apices are more broadly
acute (angle >90°) and shortly apiculate. In
contrast the leaves of F. goughiana are more
gradually tapered (angle 60-80°) and not api-
culate.

— Secondary stem leaves 2.5-2.8 mm long; upper

leaf cells elongate, thick-walled.. F. neckeroides
This east Asian species is present in Russia
only from the Russian Far East (Primorsky
Territory) where it is known from a single, old
collection made near Vladivostok (Okean-
skaya). The plants grew on a tree trunk in a
mixed coniferous/broad-leaved forest. Forsstr-
oemia neckeroides can be recognized by the
following combination of features: plants large;
leaves concave, oblong at base; leaf apices tri-
angular-acuminate; and costa single. Forsstro-
emia neckeroides is more similar to species of
Isothecium or Dolichomitriopsis than other
Neckeraceae species. Large plants of Neckera
differ from £ neckeroides in having undulate
leaves and short or absent costae. Forsstroemia
trichomitria differs from F. neckeroides in hav-
ing narrower, ovate-lanceolate leaves 0.7-0.9
mm wide. In contrast the leaves in F. neckeroi-
des are usually >1 mm wide and as a result the
plants have a timid aspect.

5(1). Secondary stem leaf costae weak, single or

forked; upper leaf cells elongate to linear, length/
width ratio 4—8:1 ...ccceveriniiiiiiicieecee, 6

— Secondary stem leaf costae strong, single; upper

leaf cells round to elliptical, length/width ratio
T3] e 7

6. Secondary stems 10—15 cm long; branches flagel-

liform-attenuate; plants dioicous, sporophytes
UNKNOWN .o 6. F. noguchi
Forsstroemia noguchi is known in Russia from
a single locality in southern Siberia (Buryatia,
Eastern Sayan Mountains, Tunkinsky Moun-
tain Range near Arschan resort). The species was
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Puc. 148. Forsstroemia yezoana (A, C, E, F) u F. producta (B, D, G). A-D — obuee ctpoenue nepucroma, X120, X170, x120; E-G —
JIopcalbHas MOBEPXHOCTH 3yOI[0B HK30CTOMA B HMIKHEH U cpeiHel yacTsx, X310x290, X950, x850.
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C

described from Japan and is also present in
central China. The Russian plants grew on boul-
ders in a birch-fir-larch forest at 1000-1100 m.
Forsstroemia noguchii is similar to F. trichomi-
tria in leaf shape/ size and in having compara-
tively weak, single or forked costae. However,
F. trichomitria is a much smaller species (sec-
ondary stems 3—5 vs. 10—15 cm long) that lacks
filiform-attenuate branches, and is autoicous
(most collections have sporophytes). Forsstro-
emia noguchii is dioicous and its sporophytes
are unknown.

" Puc. 149. Forsstroemia trichomitria: A, B — 0611 BHJ IepucTOMa:

KOpoOoUKa IoKa elle HaroiaHeHa cropami (A), X190, u nocie pac-
ceuanus cnop (B), x205; C — nopcaibHasi MOBEpXHOCTH 3yOla
3K30CTOMA B HIDKHEH yacth, X1300.

chomitria in having elongate leaf cells but dif-
fers in having more robust plants; immersed
vs. emergent to shortly exserted capsules; and
costae more or less consistent in length vs. var-
ing from 1/3 to 2/3 the leaf length.

7. Secondary stems irregularly branched; stem
leaves ovate, short-acuminate; capsules exsert-
ed, shortly cylindrical ............... 7. F. producta

In Russia Forsstroemia producta occurs in the
Russian Far East (Primorsky Territory). The
species is known from two localities where it
grows on tree (Acer, Ulmus, Abies) trunks in
broadleaved and mixed forests. Previous col-
lections from this area were named F. stricta
Laz., a Russian endemic species. Forsstroemia
stricta was described from a small collection
that had only perigonia and so was considered
dioicous. However, later collections from the
same locality with sporophytes are autoicous.
These collections had molecular markers that
indicated a close relationship with plants of F.
produca from Mexico. Enroth ef al. (2019) syn-

— Secondary stems 3—5 cm long; branches not fla-
gelliform-attenuate; plants autoicous, sporophy-
tes frequent; ........ccoevvevennnnne. 5. F. trichomitria

onymized F. stricta with F. producta. Forsstro-
emia producta is widely distributed in tropi-
cal/temperate regions of China, North/South

In Russia Forsstroemia trichomitria is known
from the Russian Far East where it is common
in southern parts of Primorsky Territory on tree
trunks, newly fallen logs, and occasionally
rocks in conifer/broadleaved and broadleaved
forests. The species has a disjunct distribution:
East Asia (Japan, China, Nepal, Taiwan),
North/South America, and Australia. The dif-
ferences between F. trichomitria and the very
similar F. noguchii are given in the key.
Forsstroemia neckeroides is similar to F. tri-

America, Africa, and Australia. It is especially
frequent in equatorial Africa. Distinctive fea-
tures of F. producta include ovate, shortly
acuminate leaves; short leaf cells; and emer-
gent to shortly exserted capsules. Forsstroemia
cryphaeoides and F. japonica are similar to F.
producta in having short leaf cells but differ in
having longer leaf acumina. In addition, F.
Jjaponica often has brood branches clustered in
the leaf axils, while F. cryphaeoides has deep-
ly immersed capsules.
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— Secondary stems pinnately branched; stem leaves
ovate-lanceolate, long-acuminate; capsules im-
mersed, emergent or shortly exserted, ovate to
ElODOSE ..o 8

8. Secondary stems regularly pinnately branched;
branches equal in length; upper branch leaves
short-acute; brood branches often present; cap-
sules emergent or shortly exserted; perichaetial
leaves ovate at base, abruptly narrowed into long,
subulate acumina ...................... 8. F. japonica

In Russia Forsstroemia japonica occurs in the
Russian Far East (Primorsky Territory, Sakha-
lin Island, and Kunashir Island, southern Kuril
Islands) where it grows on tree (Acer, Quer-
cus, Carpinus, Betula, Tilia, Abies) trunks and
occasionally on rocks in broadleaved/mixed
forests. It was described from Japan and is
also known from Korea. Forsstroemia japon-
ica is gametophytically so similar to F. cry-
phaeoides that collections lacking sporophytes
can be very difficult to name with confidence.
When sporophytes are present F. japonica dif-
fers from F. cryphaeoides in perichaetial leaf
shape (narrow, gradually long-acuminate in
F. japonica vs. wide, abruptly short-acumi-
nate in F. cryphaeoides) and having emergent
or shortly exserted vs. immersed capsules.
Collections that lack sporophytes can some-
times be distinguished by the presence of
brood branches clustered in the leaf axils of
F. japonica. Plants of F. cryphaeoides never
have brood branches. In addition, the leaves
of F. japonica are slightly narrower at base,
have longer acumina, and weaker costae than
those of F. cryphaeoides. For a detailed dis-
cussion of the differences between these two
species see Stark (1987).

— Secondary stems irregularly pinnately branched;
branches unequal in length; upper branch leaves
long-acuminate; brood branches absent; capsules
immersed; perichaetial leaves linear-lanceolate

9. F. cryphaeoides

The species was described from Japan and is

also known from Korea and China. In Russia

Forsstroemia cryphaeoides occurs in the Rus-

sian Far East (Primorsky Territory). The syn-

onymy of F. cryphaeoides includes two species

(F. kusnezovii Broth. and F. mandschurica

Broth.) originally described from Primorsky

Territory. Forsstroemia cryphaeoides grows on

tree (Acer, Ulmus, Populus, Quercus, Carpi-

nus, and others) trunks as well as rocks in broa-
dleaved and mixed forests. Gametophytically
it is very close to F. japonica, the differences
between them are discussed under that species.

NECKERACEAE

1. Forsstroemia trichomitria (Hedw.) Lindb.,
Ofvers. Forh. Kongl. Svenska Vetensk.-Akad. 19(10):
605. 1862[1863]. — Pterigynandrum trichomitrion
Hedw., Sp. Musc. Frond. 82-83, pl. 16, f. 1-6. 1801.
— MopccTpémMusi BOJIOCHCTOKOJNAaYKoBas. Puc.
150, 149.

Pacmenus 6. M. KpyTIHBIC, B PBIXJIBIX IEPHOBUH-
Kax, OypoBaro-3eneHble, ciiado Onectsiue. Bmopuu-
Hblil cmebensb 10 3 CM JIJ1., TIPABUIIBHO TIEPUCTO BETBSI-
MIMHCS, OKPYTJIO OOJIMCTBEHHBIN; BETOUKU 0 § MM
1. Cmebnegule 1ucnbs Ha BTOPUIHOM CTEOJIC TIPSIMO
otcrosmue, 2.5-2.8x0.7-0.9 Mmm, TaHIIETHBIC, IITMHHO
OTTSHYTO 320CTPEHHBIC, KOPOTKO HI30ETaloIIHe, BO-
THYTBIE; Kpail IJIOCKUH, LIEJIbHBIM MM HESICHO FOPOJ-
YaThIil; JcUIKa C1adast, MPOCTast WK BIJIbYATAs, OKaH-
ypBaromasics Ha 1/4-3/4 niuHbL IUCTA; K1emKu B
BEPXHEH yacTH JIMcTa yIUIMHEHHO poMOunueckue, 30—
35%x6—12 um, B cepeiMHe JIMCTa IPOIOJITOBaThIE, 10
70 um 1., B CpedHEH YacTH JHcTa 1mo Kpawo 20—
30x10—-13 wm, yMepeHHO TOJCTOCTCHHBIE, HE TI0-
pHUCTBIC, B CEpEeIMHE OCHOBAHUS JINCTA TIPSIMOYTOJb-
HBIE, [IOPUCTHIE, B yIVIaX OCHOBAHHSI KOPOTKO AJUIUIITH-
YECKHUE U TIONEPEYHO ILTUITHICCKIE, 00pa3yIomme
HEPE3KO OTIPaHUYEHHYIO TPYIIITY, TOAHUMAIOILYIOCS
BBEpX MO Kpato jucta. Oonodomueiii. Cnopogumut
yacto. [lepuxeyuanvuvie aucmos 2.5-3.8x0.6—0.8
MM, BHE3AITHO CY>KEHHBIE B JTTMHHYIO IIUJIOBUIHYIO
Bepxy1ky. Hoorcka 1.5-2.0 mm. Kopobouka BbICTyTIa-
IolIast U3 Nepuxenys, opajbHas, 1.5 MM 1. 3yoyst
akzocmoma okono 300 um 1., Ha JopcajbHOU
CTOPOHE TOHKO NAIWJIJIO3HBIE WJIM T'PaHYJIE3HBIE;
9HOoCmoM CHIBHO penynnpoBat. Cnopwr 20-30 pum.

OnI/Icag ¢ Boctoka CesepHoit Amepuku (ITencuibBa-
nust, Heto-Mopk). lupoxo pacrpocTpaHeHHBbIH BU, BCTpe-
yaromuiicst B Boctounoit Azuu (SAnonun, Kurae, Henane,
Ha TaiiBane), CeBepHoit u FOxHol AMepuke 1 ABcTpainu.
B Poccun u3Becren us IIpumopckoro kpasi. PacteT B XBoii-
HO-IIHUPOKOJUCTBCHHBIX W IIHWPOKOJIUCTBECHHBIX JI€CaX,
00BIYHO HA CTBOJIAX JTUCTBEHHBIX JCPEBLEB, PCIKEC HA KaM-
Hs1x. HasBanue ot tpuydg — Bostoc (rped. ), mitra — KoJImagox
(J1at.), O KOJIMAYKYy, MOKPBITOMY BOJIOCKAMHU.

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
Cr Krd Ady St KCh KB SO In Chn Da

YG Tan SZ NI Ynw Ynh 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

OT4ust OT MOP(OIOTHIECKH TIOX0XKETO0 BUAA, F. nogu-
chii, naHbI B KIII0YE; €IIC OMUH BU C IJIUHHBIMH KIETKAMHU
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