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Puc. 3. Rhizogemma staphylina. A: xopo6ouxa (poto mox crepeomukpockoriom); B—C: nzodpaxeHne moja CKaHUPyOMINM YIEKTPOHHBIM
MuKpockorom: B — neprctom; C — Hapy»Hast TOBEpXHOCTb 3y011a B cpefineii yactu. A, B: x50; C: x820.

RHIZOGEMMACEAE Bonfim Santos, Siebel &
Fedosov — PU3OT'EMMOBBLIE

B.D. ®enocos
Pacmenus oT MEIIKHX 10 CPEITHUX Pa3MEPOB, B PhIX-
JIBIX JIGPHOBHHKAX, CBETJIO- WIIH IpKO-3eiieHble. Cmebens
MPOCTOM, C HEHTPAILHBIM ITyYKOM. JIUCmbs CyXUe PSIMO
OTCTOSIIIIHE VTV OTCTOSIIIIHE, IPSIMBIE, BIIYKHBIE HEMHOTO
CHJIbHEE OTOTHYThIE; U3 STHLICBUTHOTO OCHOBAHUS IIOCTE-
THIEHHO W 0. M. PE3KO CY’KEHHBIE B JIAHLICTHYIO OCTPYIO
BEPXYIIIKY; Kpaii TNTOCKUI VI OTOTHYTHIH, IIETbHBIN W
B BEpXYIIIKE ITAITBIATBIH; JiCLIKa CHITBHAS, OKAHIMBACTCS
HIKE BEPXYILIKH JICTA MU B HEM, Ha IIOIIEPEYHOM Cpe3e
6e3 CpeIMHHOTO psiia yKa3aTelel, Co CPeIMHHBIM CTe-
PEHTHBIM ITYYKOM MEK/TY IOPCAIbHBIM U BEHTPATbHBIM
SIUIEPMICOM; NIACHUHKA OTHOCIONHAS WIIH TI0 KPako
MHOIIA IBYCIIOWHAS; KenKu OT KOPOTKO JIO Y/UTMHEHHO
HPSIMOYTOJIBHBIX, TIAJAKUE MM c1ab0 BBHITYKIIbIC Ha
JIOpCATFHON M BEHTpPAJILHOI cTopoHax. Cneyuanu3u-
posanHble Op2aHbl 6e2emMamusHO20 PASMHONCEHUS
HpeCTaBICHbl B OOJIBIIMHCTBE KOJUICKIMI B BUJE
TPO3/ICBUTHBIX PU30HTHBIX KITyOSHBKOB, 0. M. OKPYIJIBIX
WJIM M3 HEMHOTHX B3/yTO BBICTYIAIOIINX KJIETOK,
PACIIOIOKEHHBIX KOPOTKUMH LIEIIOYKAMH, KPacHbIX,
MO3KE TEMHO-KOPUYHEBBIX. /[gy0omuuie. [lepuxeyu-
anbHble MCMbs KPyTTHEe CTeONIEBbIX, C IIMPOKUM BlIara-
JIMIIHBIM OCHOBaHHEM, OoJiee Pe3KO CyKCHHBIM B Bep-
xymKy. Hootcka nnmHHas, ipsMast, sxenrtast. Kopobouka
HAKJIOHEHHAsI /10 TTOHUKAOMIEH, COTHYyTasl, IIPOIOJIBHO
pedpucTast, co cr1ado pa3BUTHIM 300MKOM, JKEJITasT, TIO3KE
BJIOJIb peOep M BOKPYT YCTbhsl IypITypHast; KIETKH DK30-
TELWs [IPSMOYTOJIBHBIE, C PABHOMEPHO YTOJIICHHBIMH
cTeHKaMU. Kpwiuieuka ¢ JUTAHHBIM KOCBIM KITIOBHKOM.
Koneuxo 13 o1HOTO psijia KPYHHBIX THAIMHOBBIX KJICTOK,
ornagaroniee. I1epucmom w3 16 3yOLOB, pacIIEIICHHBIX
JI0 Cepe/IMHbI Ha HEpaBHBIC JIONH, HA JOPCAIBHOMN CTO-
POHE € TMPOJIOITBHBIMU IPEOHSIMH U MAMIJIIAMH MTOBEPX
HMX, B BEpPXHEH 4acTH MaNMIUIO3HBIE, SIPKO-KPaCHBIE.
Cnopwr Menkue. Komauox KoOyKOBHIHBIH.

CeMeiicTBO BKITFOYACT OIMH POJL C OJHUM BHJIOM,
pacnpocTpaHeHHBIM B yMepeHHOM Hosice CeBepHOro
nonymapus. M301upoBaHHOe MONIOKEHHE BUIA, TPa-
IUILMOHHO OTHOCUMOTO K Dicranella, ObL10 BBISIBICHO
B PE3YJIBTATE MOJICKYJISPHO-(DHUIOTCHETHYCCKUX HC-
cnenoanuii (Bonfim Santos et al., 2021; Fedosov et
al., 2023). Ono noTpeGoBaIO BBIACIEHHS €r0 B OT-
JIeTIbHBIC PO U ceMeiicTBO. COITacHO ATHM JaHHBIM,
Rhizogemma nipeacTaBiIseT APEBHIOIO TPYIIILY, OT/Ie-
JIMBUIYIOCS B 9BONIOLHY TAIUIONEHH/IHBIX MXOB €Ile
no ee nuBeprexmy Ha Grimmiales u Dicranales. Ona
3aCITy’)KHBACT IMOMEUICHUSI B CAMOCTOSITEIBHBIN 110~
psinok (cf. Bechteler et al., 2023), u 31ech npruBoANTCS
B cocraBe Dicranales TOIbKO MOTOMY, YTO ‘[IPOTO-
TaIuIoJIeTIH/IHbIE’ MXH YKe ObLIH PACCMOTPEHBI BO 2
Tome “Dnoper MmxoB Poccun™ (2017).

Pox 1. Rhizogemma Bonfim Santos, Siebel &
Fedosov — Pu3oremma

Turt pona — Rhizogemma staphylina (H. Whitehouse)
Bonfim Santos, Siebel & Fedosov. Pox BKirouaer ofaux
Buz. HasBanue ot pility — kopeHs (rped.), u gemma —
TI0YKa KaK OP2aH 8e2emamueHO20 PA3MHONCeHYs (J1ar. ),

H13-3a 9aCTO NPUCYTCTBYIOIIUX PU30UIHBIX KJ'Iy6eHI>KOB.

¢ The species was described rather recently by sterile plants
from West Europe (Whitehouse, 1969) where it grows mostly
on bare soil on edges of the arable fields and in open places in
meadows. The collections from similar habitats in European
Russia were done since 1980s. The further studies revelead
this species with sporophytes in the Kuril Islands (Shikotan),
the Putorana Plateau in the southern Taimyr, the Badzhal Range
in the Khabarovsk Territory, and in St.-Petersburg region,
mostly on soil banks along creeks. Plants with and without
sporophytes look somewhat different (cf. Figs. 4 and 5), but
they are subidentical by DNA markers and are considered
here as one species. Furthermore, the molecular studies found
the genus Rhizogemma in the ‘protohaplolepidous’ group, and
it is treated here within Dicranales because the ‘protohaplol-
epidous’ groups were already published in the volume 2 (2017)
and earlier the species was placed in Dicranella.
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Puc. 4. Rhizogemma staphylina: Hs x20; F x78; Cs, m, b, G x300. CrepuibHbie
PpacTeHHs €BPOIEHCKOTO MOP(OTHIIA U3 AHTPOIIOTCHHOTO MECTOOOUTAHHSL.

1. Rhizogemma staphylina (H. Whitehouse)
Bonfim Santos, Siebel & Fedosov, Plants 12(6, 1360):
14. 2023. — Dicranella staphylina H. Whitehouse,
Trans. Brit. Bryol. Soc. 5: 757, f. 2-3a. 1969. —
Puzoremma rposnesuanas. Puc. 3, 4, 5.

Cmebenp 5-10 mm . Jlucmes 0.6—1.5x0.2-0.4
(—0.6) mm; xkremku 25-60x5-16 m, y CTEpHIBHBIX
oco0eil HEeMHOTO KpymHee, 4eM y (epTHIIbHBIX.
Bezcemamusnoe pazmnosicerue pU30MIHBIMHI KITyOeHb-
KaM¥ 13 4—15 OKpYyIIBIX B3y TO BEICTYTIAIOINX KIICTOK,
(hOpMUPYIOIIX KOPOTKUE LETIOYKH MITH OKPYTIIBIE TeJa.
Cnopoghumel BeTpeuarotest uspenka. [lepuxeyuanshvle
JIUCMbA YMEPEHHO KpyITHee cTeONeBbIX, 10 1.7 MM 1.,
¢ IockuM kpaeM. Hoowcka 3—5 mm. Kopobouka 0.8
MM 171 Cnoper 20 pm.

Omucan 1o cTepmIbHBIM 00pa3nam u3 Bennkobpura-
uun (Whitehouse, 1969) u Bckope ObLT HallicH B APYTHX
cTpanax 3amaganoil EBporbl, a o repOapHbIM MaTepratam

BBIICHHIIOCH, UTO Hanboiee crapslii coop Obu1 B ['epManun
B 1870 r. (Diill & Meinunger, 1989). B Poccuu Bua ObL1
HaiiJIeH B CTEPUILHOM COCTOSHUH B psijie 00nacrteii eBpo-
MEeHCKOM 4acTH, caMble CTapble COOPHI BBISBICHBI B KOJUICK-
musix 1985 . BrioceicTBum MoneKy sipHbIe JaHHbIE TOKa-
3aJH, 9TO K 9TOMY BHAY IPHHAUICKAT U PACTEHHUS C Iora
Taiimbipa (mato [Tytopana), u3 XabapoBckoro kpas (Xp.
Bamxan), ¢ o. lllukoran n u3 Cankr-IletepOypra, rae ox
pacTeT Ha CyIeCYaHOM AJUTIOBUH BIOIb PYy4YbEB, IPHIEM
BCTpeuaeTcs TaM ¢ KopoOoukamu. Bo3moxHo, B EBpome
Buj sBisiercst nuBasuBHbIM (Fedosov ef al., 2023).
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
Ku Be Orl Li Vr Ro Tm Pn Ul Sa Sr VIg K1 As Or
CrKrd 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
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Puc. 5. Rhizogemma staphylina: Hs, h x14; CP x23.5; F x30; Stf x300; G x300; C ex x300; Cs, m, b x300.
Pacrenus ¢ kOpoGOIKaMH a3HaTCKOro MOP(OTHIIA U3 TPHPOTHOTO MECTOOOHTAHHMSL.

Rhizogemma staphylina Bpsn 1y puBIe4eT BHUMAHNC
KOJUICKTOpA, KOTOPBIN HE MpecTaBisieT cebe ee BO BCex
neransx. CTepuibHbIC €€ PaCTEHMS BBIVIAAAT CKOpee Kak
He BrIoyHe pasBuTas Dicranella s. 1., a KiryOeHbKHM HE BhITIE-
JISIOTCS SIPKOH OKpackoil. EBpomneiickue pactenus 6e3 cmo-
pobHTOB, KOTOpBIE PACTYT 0. 4. MO KpasMm HOJeH u T. 1.,
OTJIMYAOTCS OT A3UATCKUX PacTEeHMIt ¢ Kopoboukamu Oonee
MEJIKMMH Pa3MepaMu JINCTHEB, 50/Iee KPYIHBIMU KICTKaMU

IUIACTHHKH JINCTA, a TaKKe 0ojee KPYIMHBIMU KICTKAMH
PH30UIHBIX KITYOCHBKOB  CAMUMH KITyOeHbKamu. [1oaTomy
3/1€Ch PACTEHHS U3 MOIYIISILHIA, B KOTOPBIX BH BCTPEYaeTCst
¢ KOpOOOUKAaMH, U U3 TIOMYJISIHMN, [JI€ €CTh TOJIBKO CTEPHITb-
HbIC PACTEHMs, MPEACTABICHBI HA JBYX TaOIMIAX MILTIO-
ctpauuii (Puc. 4 u 5). [lpu Hanuuuu KOPOOOUEK BUJT JICTKO
OTJIMYAETCS 10 MX CHIIBHOM COTHYTOCTH U BBIJAIOLIMMCS
pedpam (Puc. 3A).



CEM. ARCHIDIACEAE Schimp. —
APXWUJIMEBBIE

M.C. Urnaros, E.A. Urnarosa

IIpomonema cnabo pa3BHTa WIN OTCYTCTBYET,
TOI/1a raMeTo(opbl BEIPACTAIOT HEIIOCPEICTBEHHO U3
Criopbl. Pacmenus MeK1e, MHOTOJIETHUE, B PBIXJIBIX
JIepHOBHHKAX, 3€JICHBIC WK OypoBaTo-3ei1eHbIe. Crnie-
PpubHble nobezu peodIIafaroT, IPOCTEPTHIC, PACCTAB-
JICHHO BETBSAILHECS, PABHOMEPHO PBIXJIO OOIUCTBEH-
HbIC; hepmunibHble nobe2u Pa3BUBAIOTCS Ha CTapbIX
MIPOCTEPTHIX MOOETaxX, MPSIMOCTOSIHE, XOXOIKOBO 00-
JIUCTBEHHBIE, C TIOJBEPXYIICUYHBIMH MOOETaMHU; crme-
benb 6e3 NeHTPANBHOTO MydYKa. Jlucmusa IpsAMO WIn
JTAJICKO OTCTOSIIINE, OT y3KO JIMHEHHBIX /10 SHIEBHUI-
HBIX, TOCTENIEHHO 3a0CTPEHHBIE; Kpatl IIIOCKUH, LeNb-
HBIH WM ¢11a00 MUITBYATBIN; H#CUIKA OKAHYMBACTCS B
BEPXYILKE JIMCTA MM KOPOTKO BBICTYIIAET, Ha IoTepey-
HOM cpe3e He tuddepeHIpoBana; niacmunka OgHO-
CJIOMHAsT; K1emKu TIPOIOIToBaTo-poMOrYecKue, bosee
KOPOTKHE B BEPXYIIKE JICTA, K EHTPY OCHOBAHMS
MIPOIOITOBAThIC, B OCHOBAHHH Y Kpast KOPOTKO IPSIMO-
yronsHble. Hecmewanno oboenonsiil, CHOpoGUTHI BO
MHOTHX KOJUICKIUSIX OTCYTCTBYIOT. [lepuxeyuansoie
JUCMbs HECKOJIBKO [UIMHHEE U IIUpe CTEOJIEBBIX.
Hooicka orcytctByet. Kopobouka TOTpYKCHHAS B
NepUXelUaIbHbIe JINCThS, OKpyIJIasi, MaJeHbKasl,
KJIEHCTOKApIHasi, C TOHKON CTEHKOM U3 OJIHOTO CII0sI
kieTok. Cnopsl HeMHOTOUHCIIeHHBIe, [4-32(—170)],
o4eHb KpynHsle, [(53—)100-200(-310) um]. Koana-
40K IPAKTHYECKU HE YBEJINYNBAIOIIMNCS C MOMEHTA
OILIOZ0TBOPCHUSL.

Kpaitnee cBoeoOpasue criopoura Ciry’knjo 0CHO-
BaHHEM ]IS BBIJICJICHUS 3TOTO CEMelCTBa HHOT/AA Ja-
ke B 0co0bIi mofkiiace (Harmpumep, Crum & Ander-
son, 1981). Ot oTmuns ciopodura HoIpoOHO OIH-
canbl CHaiinepoM (Snider, 1975a) u 3akiro4yaroTces B
TOM, 4TO BCsI IIOCIIEZ0BATEIIBHOCTD KIIETOUHbIX JIeJie-
HUHl (Ha4WHAasi CO BTOPOTO AeJeHus1) npu (GpopMupo-
BaHMU cHopoduTa pe3Ko OTIMYAaeTCs OT TaKOBOH y
BCEX OCTaIBHBIX MX0B. B pesynsrare criopodur Archi-
dium He ¥MeeT HACTOSLICH HOXKH, KOJIOHKA I0JI-
HOCTBIO OTCYTCTBYET, a BCE KJICTKH YHJOTEIHS MIPe/i-
CTaBIISIIOT COOO0IT OTEHIMATIBHBIE MAaTePUHCKHE KIIeT-
KU CIIOP; CIIOPBI OYEHb KPYIHBIE, yacTo 10 200 pm,
MakcuMaibHO 70 310 Wm; 1Ba BHYTPEHHUX CIIOS U3-
HaYaJbHO TPEXCIOHHOTO aM(HUTEINS PEIYIIHPYIOTCS
T10 Mepe CO3peBaHNs KOPOOOUKH, U €€ CTEHKa B 3pEJIOM
COCTOSTHUHY OKa3bIBACTCS OMHOCIONHOM, OTASICHHOU
OT CIIOPOBOM MacChl TPOCTPAHCTBOM. AHAIIN3 HYKJIEO-
THUJTHBIX [TOCIIE/IOBATEIEHOCTEH, OJJHAKO, TIOKA3aJI, YTO
Archidium npuHaIIIeKNT K TOU 5Ke KIIaJie, Kyaa BXOIAT
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Puc. 6. Archidium alternifolium, cnopa, 360X 1 MeIKHE MaTHIIIBI
Ha ee TIOBEPXHOCTH, X3360.

Leucobryaceae (Bechteler ez al., 2023) n3 mogkmnacca
Dicranidae. Takum 00pa3oMm, CTpOCHHE €roO CIIOPO-
¢ura crenyeT cunTaTh pe3yabTaToM MOAU(DHUKALIIH,
a HE CBUJICTEIIbCTBOM JIPEBHETO MPOHCXOXKIACHUS JTaH-
HOM T'PYMIIBL, YTO ITTO3BOJIMIIO OBI CIUTATH €€ 0COOBIM
TMOJIKJTACCOM.

CeMeiicTBO BKIIIOYAET €AMHCTBEHHBIN POJI.

Pox 1. Archidium Brid. — Apxuamym

Tun pona — Archidium phascoides Brid. (= A. alter-

nifolium). Peu3ust pona B MEUpoBoM Maciitabe ObLia
nposeneHa J{. Chaiinepom (Snider, 1975b), xoTopbrii
MpU3HAT B HEM 26 BHIOB, OOJBIIHHCTBO M3 KOTOPBIX
HMEIOT Y3KOE PacipoCTpaHeHHe B TPOIIMKAX U CyOTpo-
MHKaXx, a 1Ba BUA IIUPOKO PACIIPOCTPAHEHBI B YMEPEH-
Holi 30He CeBepHOro MoNymapus, U3 HUX B Poccun
HaliJIeH OIUH; BCE BUJIbI poZia pacTyT Ha rouse. HasBanue
porna ot dipyN — Hadaso (Tped.), yKa3blBaeT Ha IPUMU-
THBHBIC, ApXaU4YHbIC IPU3HAKHU B €TI0 CTPOCHUMU.
*  Archidium alternifolium is rare in Russia, known from in
NW European Russia only by old records, and on the opposite
edge of the country, in the Primorsky Territory in the Russian
Far East. In the former area the species was found on lawns,
in the latter a recent record was in a ditch along the highway.
When capsules are present, their round shape and a very
large spores make identification easy. Sterile plants are
similar to a poorly developed, creeping Leptobryum, which
however has longer, thinner-walled laminal cells.

1. Archidium alternifolium (Dicks. ex Hedw.)
Schimp., Syn. Musc. Eur. 28. 1860. — Phascum
alternifolium Dicks. ex Hedw., Sp. Musc. Frond. 24.
1801. — Apxuanym ouepenHoIuCTHBINA. Puc. 7, 6.

Cmepunvhvle nobeeu 3—20 MM [u1., hepTHIbHBIE
3-5 MM mit. Jlucmos 0.7-2.0x0.2-0.4 MMm; orcunxa B
OCHOBaHMH OKoy1o 30 Um mmp.; KiemKu TIaCTHHKI
45-75x9-11 um. Kopobouxa 0.35-0.75 mm. Crnoput
(120-)150-200(-260) wm, o 16 (8-32) B kopobouke,
IJIaJIKUE WK ¢1a00 ManuuIo3HbIe.
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Puc. 7. Archidium alternifolium: Hs x13.5; CP x25; F, Fp x68; Cs, m, b x285.

Omnucan n3 Aurmu. HInpoko pacnpocTpaHeH B 00Ib-
muHCTBe cTpad EBpomnsbl, Ha A3opckux u Kanapckux oct-
poBax, B CeBepHoit Adprke, B BOcTouHOM yacti CeBepHOL
Awmepuku. B Poccun usBecTeH U3 eBponenckoi yactu mo
€IMHCTBEHHOMY 00pas3iry, coOpaHHOMY 0113 3eIeHoTopcKa
Jlennnrpazckoit obmactu, 613 nodepekps bantuiickoro
MOpsi, T/ie B HACTOsAIIEE BPeMsi, HO-BHUMOMY, ucues. Bun
TPUBOMIIN TaKKe 11 JICHUHTpasicKoil o0macTy, okpect-
nocreii [TaBnoscxka (Borszczow, 1857) u Kamuaunrpanckoit
obnactu (Klinggraeff, 1893). Hosbie naxonku Archidium
B 3THX 00J1aCTAX BIIOJIHE BEPOSITHBI: OH OTHOCHTEIILHO HEpe-
JIOK Ha foro-3arajiec OUHISTHINH, XOTS CTAHOBUTCS PEJIKHM
yKe Ha I0r0-BOCTOKE ATOM CTpaHbl, 0113 TpaHuIs! ¢ Poc-
cueit. Kpome toro, A. alternifolium 6p11 ormedeH B Xopoiib-
cKoM paiione IIpumopckoro kpasi, BEpOSTHO, KaK 3aHOCHOE
pactenue. Pacrer Ha iyxaiikax, Oeperax npyaos, Ha Hapy-
IIEHHBIX MECTaxX y AOPOT U T. II.

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
CrKrd 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

Bupg nerko ompenenuTs 1O MpU3HAKAM CHOPOQUTa:
IIAPOBUAHBIM KOPOOOUYKAM B ITa3yXax JIUCTHEB CO CIOPAMH
6onee 100 Um, MpoCBEYMBAIOIIUME YEPE3 CTEHKH KOPO-
6oukn. BmecTe ¢ TeM, apXuanyM JOBOJIBHO YacTO BCTpE-
YJaeTcs U B CTEPHIIEHOM COCTOSIHHH, U TOT/IA €T0 JIETKO TIPH-
HATH 3a HEJOPAa3BUTHIN Leptobryum pyriforme, KOTOpPBII
MHOT/IA Pa3BUBACT PACTCHUS C PACCTABICHHBIMHU, OTHOCH-
TEIBHO KOPOTKUMH JIUCThAMU. B TakoMm ciydae Archidium
MOKHO OTIIHYHTS OT Leptobryum 1o 6o1ee KOPOTKHM U OT-
HOCHTEJIEHO 00jiee TOJCTOCTCHHBIM KIETKaM JINCTOBOM
[UIACTUHKH, A TaKXKE 110 IIEJIMKOM THATHHOBBIM aKCHILIAP-
HBIM BoJIOCKaM (y Leptobryum HYKHUE U OCOOCHHO Cpe-
HHE KJIETKH aKCHUIIPHBIX BOJIOCKOB MaJHHOBO-KPACHBIE).
[TpopacTanue crop M paHHHE CTaJUH PA3BUTHS TaMeTo-
tura Archidium alternifolium onucanst Maiinecom u JIour-
toHoM (Miles & Longton, 1992).
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CEM. LEUCOBRYACEAE Schimp. —
JIEBKOBPMEBBIE

B.D. ®enocoB (0011ast XapaKTepUCTHKA CEMEHCTBA)

Pacmenus KpyHbIe WM CPEIHUX Pa3MEPOB, B TYC-
TBIX HJIM PBIXJIBIX JJGPHOBUHKAX, B CYXOM COCTOSHUM
OeroBarsle WM cu3oBathie (Leucobryum), cBeTio-
3eneHble (Brothera), Wi OT SPKO 3€JICHBIX JI0 TEMHO
ui Oypo-3enensix (Dicranodontium, Campylopus).
Cmebenb pOCTO WITH BUIIFIATO BETBAIIMIACA, TYCTO,
pexe pBIXJIO pAaBHOMEPHO OOJIMCTBEHHBIH, IIEHTPaAITb-
HBIH ITy94OK Pa3BUT, PEKe OTCYTCTBYET, HAPY KHBIN CITOM
cTebst n3 Gonee MeNIKUX KJIeTOK, MHOTIa Pa3BUT I'Ha-
JIOZIEPMIC; PH30UIBI B OCHOBAHHU CTEOIIS U, B poje
Leucobryum, Takxe Ha BepXyIIKax JUCTbEB. JIucmus
CyXH€ U BJIQXKHbIE OIMHAKOBBIE, IIPSIMO OTCTOSIIUE 10
CIIErKa OTOTHYTBIX, YaCTO CJIETKa OTHOCTOPOHHE COTHY-
TBIE, OT Y3KO JIMHEHHO-TAaHIIETHBIX 0 STHIIEBUTHO-JIaH-
LIETHBIX, JJIMHHO U Y3KO 3a0CTPEHHBIE, CUIIBHO BOTHY-
TBIC; Kpall TUIOCKUH, 3aTHY T/ WM 3aBOPOYCHHBIA B
BEpXYIIKE ¥ BEpXHEH JacTH OCHOBAHUS JIMCTA, IETb-
HBII WM TMITBIATBIN; J/CUIKa OKQaHYMBACTCSI B BEp-
XYILKE JINCTA, MHOT/IA BbIOEraeT THaJIMHOBBIM BOJIOC-
KOM, 3aHUMAeT [OYTH BCIO IIMPUHY JIMCTA HIIH, PEKE,
110 1/6 mmpuHEI McTa, pa3sHOOOPa3HOTO CTPOSHHMS: OHA
i o0pazoBaHa 2—6 CIOAMU KPYIHBIX THaJINHOBBIX
KJICTOK, MEKTy KOTOPBIMH TTOCEPEINHE PACIIONOKEH
OIIMH PSIJT MEJIKUX XJIOPO(QHILIOHOCHBIX KJIETOK, HIIN
nmuddepeHimpoBana u umeeT 1 psin ykazaresei, 1op-
CaJIbHBIM U MHOT/IA TaK)KEe BEHTPAJIbHBIN CTeperHbIe
Iy4YKH, JOPCATbHBIM U BEHTPAJIbHBIN MHUJIEPMUC, HA
JIOpCcaIbHOI CTOPOHE HHOT/[A C BEICTYAOIINMU I'pel-
HSIMU -2 KJIETKU BBICOTOM; niiacmunka OTHOCIOMHAS,
KJIETKH €€ MpPSAMOYTOJIbHBIC, TNIaJJKUe, B OCHOBAHHU
JcTa OOBIYHO KpYyIIHEe, B YIIaX OCHOBAHMS YacTo
nuddepeHnpoBanHa Tpymia CHIBHO B3LyTHIX YIIKO-
BBIX KJICTOK, IIpo3padHas uiau oypas. Cneyuanusupo-
BAHHbBIE OP2AHbL BE2eMAMUBHO20 DASMHONMCEHU Y
Brothera B Bue MENKUX JINCTOBUTHBIX CTPYKTYD, CH-
JUIIMX Ha PA3BETBICHHBIX MOJICTABKAX M CKYYEHHBIX
B IOJIOBYATHIC CKOIUICHUS HA BEPXyIIKax MOOEroB; y
Dicranodontium TACTbsI JIETKO 00JIAMBIBAIOTCS B OC-
HOBAaHHU M MacCOBO OTIIAJAIOT; y HEKOTOPBIX BHIOB
Campylopus nomkue cTediau, BETOUKH M JIUCTHSI.
Jlgyoommvie NN 102cHOOOHOOOMHbLe. [lepuxeyuans-
Hble ucmbsi TUPPEPSHIMPOBAHBI €100 WU CHIIBHO.
Hooicxka niminHasi, npsiMast Wi cornyras. Kopobouka
MPSIMOCTOSIYAs1, Cl1ab0 COTHYTAasI, C 300MKOM MK Oe3
Hero. Kpvlueuka ¢ JUIMHHBIM KITFOBUKOM. Koneuko He
ornanaroiee. /lepucmom u3 16 3yO10B, pa3aeIcHHBIX
Ha JIBE JIOJIM, OJIHA M3 KOTOPBIX BJBOE ILMPE IAPYTOii,
WK 107M 0. M. paBHBIE, WITH 3yOIIbI IIETbHBIC; 3yOIIbI

Ha Hapy KHOHU IIOBEPXHOCTH MPOJIOJILHO HCYEPUCHHBIE.
Cnopul menkue. Koanauok kinoOyKOBHIHBIA WIIH,
peKo, MAanoYKOBUAHBIN, HHOT/A 110 Kpal 6axpom-
YaThli.

CemetictBo BKIItouaeT 5—10 ponoB, U3 KOTOPBIX 1Ba
KpynHsIx: Leucobryum w Campylopus, GONBIIMHCTBO
BHUJIOB KOTOPBIX PACTET B TPOITHKAX M CyOTPOINKAX, HO
HECKOJIBKO BHIIOB 3aXO/IUT U B GOpealtbHyT0 30Hy. Brtb
OCTaJILHBIX POJIOB UMEIOT CXOJTHOE PACIIPOCTPAHEHHE.
TpaauLMOHHO K CeMENCTBY OTHOCHUJIM TOJNBKO Leuco-
bryum m HeOOJIBIINE TPOIMIECKUE POIBI CXOTHOTO
crpoeHust. MoseKyIapHO-(HIIOreHeTHYECKUE HCCIIeI0-
BaHMS MIOKA3aJM, uTo poasl Dicranodontium, Campy-
lopus n Brothera, panple otHOCHBIIHEcs K Dicrana-
ceae, Topasno ommke Kk Leucobryum, yem k Dicranum
(Cox et al., 2010; Bechteler et al., 2023).

1. PacreHust B CyXOM COCTOSIHHUH O€JIOBaThbIE HIIH

OJIEITHO-3ETICHBIC .....veeeeveeeenreeeenreeeenreeeenveeennens 2
— PacteHus B cyXoM COCTOSHUH SIPKO- WIIA TEMHO-
BEIICHBIC ...cevveeeereeeereeeeeeeeaeeeereeeereeesaseeennens 3

2. PacreHus KpynHble, B CyXOM COCTOSHMU Oejo-
BaThIC; JIMCThSI C OTHOIICHUEM JUTHHBI K IIUPHHE
2.5-6:1, )xmIka Ha HOIepevaHoM cpese ¢ 2—6 ci1o-
SIMH KPYITHBIX THAJIMTHOBBIX KJIETOK, MKy KO-
TOPBIMU MEJIKHE XJIOPODHUIUIOHOCHBIE KIETKH
PACIIOJIOKEHBI 110 OTHOM; OOBIYHO Ha TTOYBE WITH
Ha THUWIOHN JIPEBECHUHE .............. 1. Leucobryum

— PacteHus 10BOJIBHO MEJIKHE, B CYXOM COCTOSIHUH
0J1e/1HO-3€JICHBIC; JIUCTBS C OTHOLICHUEM JUTHHBI
K mupuHe 6-9:1, XI0pohIILIOHOCHBIE KIETKH B
JKHJIKE PACIIONIAraroTCsl OTYACTH TPYIIIIaMU T10 2—
4 xyeTku; 0OBIYHO Ha THUJION JAPEBECHHE, PeiKe
HA CTBOJIAX M KAMHSX .....oevevennnene. 4. Brothera

3. Jlucths B OCHOBAHHWH JIOMKHE, OTIIAJal0NINe
LIEJIUKOM, TaK YTO CT€0ETh MECTAMU OE3TUCTHBIMN,
¢ pyOLiamu OT OTHABIINX JMCTHEB; HA MOMEeped-
HOM Cpe3e KUIIKUA HMEIOTCSI TOPCAIIbHBIN U BEHT-
PaJIbHBIN SMUAEPMUC, A TAKKe JOPCAIbHBIA U
BEHTPAJIbHBIN CTEPEHIHBIC YUKH ....c.eveneenienene

.......................................... 3. Dicranodontium

— JIucThs B OCHOBaHUH HE JIOMKHE, HE OTIIA IAfOIIHE
[EJIUKOM, cTeOenb 0e3 OC3JTUCTHBIX 30H; Ha
MOMEPEYHOM CPe3e KHUJIKH C BEHTPAIbHOM CTO-
POHBI OT psijia yKa3areliel UMEIOTCs JIO0 KpPyTI-
HbIE KJIETKH, JIMOO CTEPENIBI, HE TIPUKPBITHIE JITH-
JIEPMHUCOM ...ovnreveeeneaeeneeneees 2. Campylopus

*

1. Plants whitish to pale-green ..........c..cccccceunee. 2
— Plants intense green or dark- to brownish-green 3

2. Plants large, whitish when dry; leaves ovate or
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L E B __

Puc. 8. Iepucromsr Leucobryum glaucum (A), Dicranodontium denudatum (B-D) u Brothera leana (E-G): A, B, E — nepucrom (A:
3y0Lbl pacIIeIIeHb 10 CepeanHBI Ha 2 10i1u B ponopund 1:2,2:1, 1:2 U T. 1., B COOTBETCTBHU ¢ hopmyrtoit nepuctoma (0):2:3; B: 3yOrs
paclienyieHsl TIOYTH 0 OCHOBAaHMA Ha Oonee MM MeHee paBHble jonu; E: 3yousr nensusie); C, D, F — 3y01sl nepuctoma cHapyxu B
nmwkneii (C, F), Bepxueii (D) u cpenneii (F) wactu, BuIHBI pononbHbIe rpedHU, XapakTepHble uist Dicranales s. 1.; Ha ‘G’ Takxke BUIHA
MaIMUI03Hast BHYTPEHHSIS TOBEPXHOCTH 3yOIoB. A X138, B X247, C x2945; D x2335, E x325; G x1880, G x1545.

lanceolate; costa in transverse section with 2—-6 2-3(—4) layers of large hyaline cells and small
layers of large hyaline cells and small chloro- chlorophyllose cells between them in groups by
phyllose cells in between arranged in ones; most- 2-4 cells; mostly epixylic, rarely on rocks and
ly epigeious .....ccceevevveveeeecncnne. 1. Leucobryum living tree trunks .......cccocevvevuennene 4. Brothera

— Plants small, pale green when dry; leaves lan- 3 | eaves partially deciduous, stems naked at plac-
ceolate or linear; costa in transverse section with es; costa in transverse section with a layer of
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guide cells, differentiated dorsal and ventral epi-
dermis, and dorsal and ventral stereid bands ....
.......................................... 3. Dicranodontium
— Leaves not deciduous; costa in transverse sec-
tion with a layer of guide cells, and with either a
layer of hyalocysts on ventral surface, or with
ventral stereid band that is not covered by ven-
tral epidermis.........ccoecvevennenne. 2. Campylopus

Pon 1. Leucobryum Hampe — JleBkoOpuym
M.C. Urnaros, E.A. Urnarosa

PacmeHus KpyTHbIE WIH CPEIHHUX Pa3sMEpoB, B
I'YCTBIX MOJYIIKOBUIHBIX JICPHOBUHKAX, OeI0BaThIC
WJTH CH30BAThIE B CYXOM COCTOSIHHH, OJIC/THO-3€IICHbIC
BO BIIYKHOM, JIoMKHe. Cmebeb TycTo O0TMCTBEHHBIH,
MHOTOKPATHO Pa3BETBICHHbIH, LICHTPAJIbHbIH ITy4OK
ci1a0blil WK OTCYTCTBYET. JIucmus Cyxue 1 BIaKHbIS
OJIMHAKOBBIE, TIPSIMO OTCTOSIIHNE IO CJErka OTOTHY-
TBIX, 4aCTO clJierka OJHOCTOPOHHE COTHYTHIE,
SIIICBUIHO-TTAHIL[ETHBIC, 3a0CTPEHHBIC, CHIBHO
BOTHYTBIC, Kpall 3aTHYTBHIH WM 3aBOPOYCHHBIN B
BEPXYILIKE W BEpXHEil 4acTH OCHOBaHHUs JIUCTA,
LEJIbHBIH MM BBEPXY C CIUHHYHBIMH 3yOLaMHu;
JicunKa 3aHUMaeT MOYTH BCIO NIMPUHY JHUCTA,
oOpa3oBaHa 2—6 CIOSIMU KPYIHBIX THAJTHHOBBIX
KJICTOK (ZBYMsI BBEpXY, 4—6 BHH3Y), MEXK /Ty KOTOPBIMH
MOCEPENHE PACTIONIOKEH OJIMH PSJl MEIIKHX XJIOPO-
(UITOHOCHBIX KJIETOK; OJHOCIIOWHAS NIacmuHKA
OYCHB y3Kas 110 KParo JHUCTa B HIKHEH ero 4acTH; Ha
BEpPXYIIKaX JINCTbEB Pa3BUTHI PU3OUIBL. []8ydomHble
WM 102/CHO00H000MHble. Cnopoghumsl IO OTHOMY
u3 nepuxeuus. Hoocka NMHHAs, npsaMas. 3y0ybl
nepucmoma pasJeieHsbl 10 CepeIMHbI Ha JIBE JO0JIH,
OJIHa U3 KOTOPBIX BJIBOE LIMPE JPYrOH, CHAPYXHU
MIPOAOJIBHO ncdyepueHHsle. Cnopel Menkue. Konnauox
KIIOOYKOBHUIHBIH, 110 KPAIO LETbHBIH.

Tun pona — Leucobryum glaucum (Hedw.)
Angstr. Poxt nacuuTsiBaet ot 30 10 80 BUIOB, pacmpo-
CTpaHEHHBIX 0. 4. B TponuKax. PacTyT Ha mouse, Ba-
JIeKHHUKE, B OCHOBAaHUM CTBOJIOB M Ha BETBSX JAepe-
BbeB. Hazpanue ot Aevkog — Oedtblit (rped.), Bpov —
MOX (Tped.), o OeI0BaTol OKpacKe paCTCHUIH.

1. JlucThs B HWKHEH YacTH Ha TIONIEPEYHOM Cpe3e
0e3 MepeTsHKKU, KPYITHbIe MMaliHOBbIE KIIETKU
PacIoNoKEHBI B 4—5 CII0EB; BEPXHSIS TPEYTOIBHO-
JIAHIETHAs YacTh JINCTA OOBIYHO KOPOYE PACIIH-
PEHHOTO OCHOBaHHUS (TIPH POCTE B CHIILHO 3aTe-
HEHHBIX YJIOBUSX BEPXHSS YaCTh MOXKET OBITh He-
MHOTO JUTMHHEE OCHOBAHUS ); OJTHOCIIOIHAS TI1ac-
THHKA B OCHOBAHHUH JIUCTA B 3—7 KJIETOK LIMPH-
HOM; KJIeTKH B cpefHell yactu aucra 30-50 um
TITHID. evenveeeereeneesesseeseensensessensnens 1. L. glaucum

— JIucTbs B HIDKHEHN YacTH Ha MONIEPEYHOM Cpe3e ¢
MIEPETSLKKOMN IOocepeIiHe, B KOTOPOH KPYIHBIE rHa-
JIMTHOBBIE KJIETKH PACIIOJIOKEHBI B 7B CJIOS; BEPX-
HIs TAHIIETHASI 9acTh JINCTA JUITMHHEE PACIINpPeH-
HOT'O OCHOBAaHHMS$I; OJHOCJIOHHAsI IUIACTHHKA B OC-
HOBaHHMHU JHCTa B 7—10(—14) KneTok mupuHON;
KJICTKH B cpenHeii yactu mucta 20-40 wm mmp.

2. L. juniperoideum

1. Leaf transverse sections near leaf base with 4-5-
stratose hyalocysts and lacking a constriction in
the middle; unistratose laminae 3-7 cells wide
in the proximal part of the leaf; distal part of
leaf shorter than the broad basal part; median
laminal cells 30-50 um wide ... 1. L. glaucum

Widespread in Kaliningrad Province, but rare
in other western regions of European Russia,
growing in more or less wet forests. Rare in
the Caucasus and found once in a cold region
in the northern Sakhalin.

— Leaf transverse sections near leaf base with 2-
stratose hyalocysts within a constriction in its
middle; unistratose laminae 7—-10(-14) cells wide
in the proximal part of the leaf; distal part of
leaf longer than the broad basal part; median lam-
inal cells 2040 um wide 2. L. juniperoideum

Sporadic in the Russian Far East in mesic to
moist forest, and occasionally growing in ther-
mal areas surviving the tuft temperature up to
36°. Few records in the Caucasus are mostly
from the coastal areas, while L. glaucum oc-
curs in general at higher elevations.

1. Leucobryum glaucum (Hedw.) Angstr.,
Summa Veg. Scand. 1: 94. 1846. — Dicranum
glaucum Hedw., Sp. Musc. Frond. 135. 1801. —
JleBkoOpuym cu3blii. Puc. 9, 8A.

Cmebenv 3—5(-10) cm mi. Jlucmows 3—7x1.0-2.0
MM, BEPXHss TPEYroJdbHO-JIAHLETHAs 4acTh JINCTA
00BIYHO KOpPOYE PACHIMPEHHOTO OCHOBAHMUS JHCUIKA
Ha IOIEPEYHOM Cpe3e NPUMEPHO PABHOM TOJILUHBI
110 BCE IMpUHE, IPY BUJIE CBEPXY B IIperiapare OHO-
uBetHas; kaemky 30-50 Wm mup.; ogHOCIONHHAs
IUTAaCTUHKA B OCHOBAHHH JICTa B 3—7 KIIETOK IIUPH-
Hol. Hoocxa 1-1.5 cm. Kopoboura 1.5-2 MM 1.
Cnoper 13—18 um.

OrmmcaH Kak IIMPOKO PacIpOCTPaHEHHbIH BUJ IO BCeit
EBpore, B ymepenHoii 30ne CeBepHoit AMepukn u ¢ SImaii-
xu. Berpewaeres B 6onpummmHcTBe cTpan EBpoms, B Maka-
pouesuwn, Typuun, Ha KaBkase, B Inonuu, Kurtae u Kopee,
B CIIIA u nHa rore Kanazp! (ykasanust u3 Oolyiee IOKHBIX
paifoHOB MOT'YT OTHOCHTBCS M K JpyruM Buzaam). B bena-
pycu, Ilonbmme u JIuTBe 3T0 yMEpeHHO OOBIYHBIN BHI, a B
Poccuu on vact Tonpko B Kanuuaunrpazackoit ooiactu, rue
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I+ hisoides

Puc. 10. Leucobryum juniperoideum: Hs1 x3.2; Hs2 x16; F x13.5; CP x15; Stfx78; Cs x78; Cm x288.

B CPaBHUTEIIBHO CHIPBIX M MECTAMH YMEPEHHO CyXHX COC-
HsKaxX y mobepekbs pacTeT B Macce. B cpenueii yactu eB-
pomneiickoii Poccun 310 peaxuil BUI, U3BECTHBIN MO elu-
HUYHBIM HaXxoAKaM H3 Oojee 3amagHbix oOnactei. Ha
KaBkase penox n u3BecteH u3 Kpbima 1o etuHCTBEHHOMY
cOopy mepsoii monoBuHBl XIX Beka B baxumcapaiickom
paifone, 1 Bce IOCIEAYIONIHE IIOUCKH €ro ObLTH Oe3ycent-
ueiMu. Ha Jlansnem Boctoke Bctpeuaercs na ceepe Ca-
XaJIHa, U €CTh ClI¢ CAMHUYHbIC Haxoaku B [IpuMopse u
Ha 0. Utypyn. PacreT Ha mouBe B CHIPBIX XBOIHBIX JIecax.
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 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
Bu sierko y3Harh B CyXOM COCTOSIHHH 110 KPYITHBIM, Oe-
JI0-3€JICHOBATBIM, JOBOJIBHO JIOMKHM pacTeHusM. Bo Bnax-
HOM COCTOSIHUH €TO CBETIO-3eJIeHast OKpacKa JIeJaeT ero 1o-
XO0)KUM Ha KpyHHBIE BUIBI pofaa Dicranum. Leucobryum
glaucum — Hanbomnee ceBepHBIil BUI poa, KOTOPHIil B Oomee
IOKHBIX paiioHax 3amentaercs L. juniperoideum. Ha KaBkaze
TIOCTIe/IHHI BUJ] IIUPOKO PacIpOCTpaHeH Ha YepHOMOPCKOM
nobepexse, Torna kak L. glaucum pacteT 0. 9. B BBICOKO-
ropbsix. Ha Jlaneaem Boctoke, Haobopor, L. juniperoideum

Gornee uact, pacrer B IIpumopse, Ha rore CaxailnHa, Ha
10xupIx Kypnnax, Torna xak L. glaucum BcTpedaeTcs B
Gomee XomoAHBIX paifoHax: Ha ceBepe Caxanuna u B
enuHnYHbIX MecTax B [Ipumopse n Ha Kypunax (o. Utypyn).

2. Leucobryum juniperoideum (Brid.) Miill.
Hal., Linnaea 18: 689. 1844 [1845]. — Dicranum
Jjuniperoideum Brid., Bryol. Univ. 1: 409. 1826. —
JleBkoOpUYM MoA:KeBeIbHUKOBUAHBIN. Puc. 10.

Cmebens 2—10(—15) em mn. JTucmes 5-8x1.0-1.5
MM, BEpXHIs JIaHI[ETHAs 4aCTh JIUCTA JUIMHHEE PACILU-
PEHHOIO OCHOBAHMUS; HCUIKA HA TIOIIEPEUHOM Cpe3e B
OCHOBAHUH JIMCTA [T0CEPEIUHE TOHBILIE, B IBE THMAIU-
HOBBIC KJICTKH TOJIIMHOMU, TOT/a KaK OJIMKE K KpasiM
JIICTa OHA UMECT TOJIIIUHY 10 5—6 CJI0€B THaINHOBBIX
KJIETOK, M 9TO YTOHYEHHUE 3aMETHO ITPU PACCMOTPEHUU
JIFICTa CBEPXY B IIperapare B Buje 0osee CBETIION 30HbI
BIOJIb cpenHeit muaum; kiemxu 20—40 wm mmp.; of-
HOCJIOWHAS IUTAaCTUHKA B OCHOBaHUHM jncta 7—-10(—14)
KJIeTOK IupuHoit. Hoorcka 1-1.5 em. Kopobouxa 1.5—
2 MM 1. Cnoper 12-16 um.

Onucan ¢ Kanapckux ocTpoBoB. B pa3noe Bpems pas-
JINYMSE ABYX BHAOB Leucobryum TPaKTOBAIMCH 0-Pa3HOMY,
MOJTOMY PSi/L JINTEPATyPHBIX yKa3aHHH TpeOyeT MoATBep-
sk aeHns. B Poccun Bup pacrer Ha rore Jlansnero BocToka,
6. 4. B HIDKHEM ropHoM mnosice, B [Ipumopse 1o 800 M Haxg
yp.M., 1 Ha KaBka3e, B ocHoBHOM Ha YepHOMOpCKOM 1mobe-
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Ppexbe, 1 eAMHUYHBIC HAXOIKH eCTh B Azpiree n Kapadaeso-
Uepkecckoii PecyOnuke, B cpeaneM ropuom nosice. Pacrer
Ha T04YBe, MHOTJA Ha KaMHsX, npuyeM Ha KyHnammpe no
OeperaM ropsiuMx pydbeB (TemIieparypa B IEPHOBHHKAX
Buja uHorxa 10 +36°C).
Mu Krl Ar Ne ZFINZ Km Kmu Ura
Kn Le Ps No Vo KiUd 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 KI 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

3a OCHOBHOIl JMAarHOCTUYECKHUH NMPU3HAK BUIOB MBI
IPUHUMAaeM CTPOCHHE JIHCTa (CM. Kitod). Pax aBTopoB B
KayecTBe OTIMINSA L. juniperoideum oTMedaeT IOYTH MPs-
MYIO0, He 300aTyI0 KOpoOOuKy, Toraa Kak y L. glaucum xopo-
604Ka COTHyTas M ¢ HEOOJBIINM, XOPOIIO 3aMETHBIM 30-
oukom. KaBkasckue pactenus L. juniperoideum UMEOT U
COTHYTYIO KOPOOOUKY, ¥ BEIpasKEHbIH 300HK, IIPH 3TOM CTPO-
eHue raMeTo(uTa y HUX THIIMYIHOE JUIs 9TOTO BHAA. [Ipyrue
ABTOPBI BBIACISIOT PACTEHHS ¢ KOPOOOUKOi Oe3 300uKa B
0co0yI0 Pa3sHOBHIHOCTD L. juniperoideum var. pulcher-
rimum (L.1. Savicz) L.1. Savicz, Novosti Syst. Nizsh. Rast.
6: 247. 1969 [1970], cuuras, 4T0 y TUOHYHOTO L. juni-

peroideum KOpoOOUKa ¢ 300HKOM.

Pox 2. Campylopus Brid. — Kamnuionye

B.3. ®enocos

Pacmenus cpenHuX pa3MepoB WIH KPyNHBIE, B
PBIXJIBIX FJIM TYCTBIX ICPHOBUHKAX, 3€JICHBIC MITH TEM-
Ho-3eneHble. Cmebenb IPOCTON W BHIIBIATO BETBSI-
II7iiCs1, MHOT/IA C TYCTBIM OYPhIM PU30UIHBIM BOIIO-
KOM, C LICHTPAJIBHBIM ITyYKOM. JIucmovs SHLEBUIHO-
JIAHLIETHBIE, JTAHIIETHBIE, MIIH, Yallle, TMHEHHO-TaHIeT-
HBIE 0 MIWIOBHIHBIX, JKEI0O4YaThIe; Kpatl TUIOCKUH,
LIEJIbHBINA 1O BCel JUIMHE WX MUJIBYAThI B BEpXHEH
YaCTH; JICUIKA BBICTYTIACT B BUJIEC OCTPHSI MK XKEJITO-
BaTOTO WJIM T'MAJIMHOBOTO BOJIOCKA, B OCHOBAHHH JIMCTA
1/3—4/5 ero mmpuHbI, Ha JOPCATBLHOM CTOPOHE TV1a IKast
WITH ILIEPOXOBaTasl, Ha MOMEePEeYHOM Cpe3e C BEHTpallb-
HOU CTOPOHBI OT CPEIMHHOTO psijia yKazareneit oo ¢
1 cmoemM TOHKOCTEHHBIX KJIETOK C IIMPOKHM MPOCBE-
TOM, JTHOO C ITyYKOM CTEPEnT; C JOPCATBLHON CTOPOHBI
OT psiJia yKazaTellel ¢ IydKOM CTepeHy WIH cyOcTe-
pens; Ha TOpCAJIbHON TTOBEPXHOCTH JKHJIKA TJIaJIKast
WM C IPOAOIBHBIMU pedpamu, oO0pa3oBaHHBIMHU
BBICTYTIAIOINMH Y/TTMHEHHBIMH KJIETKAMU; AIACIUHKA
OJTHOCJIONHAsI; K1emKu B BEPXHEN U CpeHEN JacTsix
TUTACTHHKN KOPOTKO IPSIMOYTOJTBHBIE, POMOOUTATBHBIE,
OKPYTJIBIE MM YJUTMHEHHBIE /10 4epBE0OPa3HbIX, 0. M.
TOJICTOCTEHHBIE; KJIETKH B OCHOBAHHH JICTA YJIHHEH-
HO NPSIMOYTOJTbHBIE, TOHKOCTEHHBIE, 0. M. THATMHOBBIE,
WM KBAJIPaTHbIE, MPSIMOYTOIbHbIE WM YUTHHEHHBIE,

0. M. TOJIICTOCTEHHbIE, HE THAJIMHOBEIC, BJOJIb Kpast
00BIYHO B HECKOJIBKO Psi/I0B OoJiee y3Kue, 00pasyromme
0. M. T hepeHINPOBaHHYIO KaliMy; KJIETKU B YIJIaX
OCHOBAHWUsI KPYIHBIC, B3/IyThIC, TOHKO- MIIH TOJCTO-
CTEHHbIE, THAJIMHOBBIC WIH OKPAIICHHbIE, HJIN CII1abo
nuddepeHunpoBannsie. Becemamugnoe pasmHo-
JCeHie ¢ TIOMOLIBIO JIOMKHX JINCTHEB MIIM BEPXYILICK
1o6eroB. //gyoomuwie. CiopouThl 1-3 U3 IepUXeIust.
Ilepuxeyuanvhvie 1ucmvs C BIATaJIUIHBIM OCHOBA-
HUeM. Hootcka yMEpEeHHO IJIMHHASL, JYTOBUIHO CO-
rHyTasi. Kopobouka nipsiMasi WM CJIeTKa COTHYyTasl, B
CYXOM COCTOSIHUH IIPOIOIBHO O0po3uarast. Kpuiueurka
C JUIMHHBIM IIPSAMBIM KIIOBUKOM. [Koneuxko nud-
(epeHIMPOBaHO, OTIIA/IAIONIee WM HE OTIIaIaroliee.
Tlepucmonm ¢ pacIieTuIeHHBIMH 3yOI[aMH, Ha JOpCalb-
HOH CTOpPOHE NMPOJOJBHO HcUepueHHBIMU. Crnopul
Menkue. | Kormmauox KI100yKOBUIHBIH, TIO KPAIO HEIb-
HBIN [T 0axpOMYaThIi].

Ipumeuanue: B Poccun n3BecteH nuiib 2 o0paser poaa
C KOPOOOUIKAMH, K TOMY K€ HE 3pEIIBIMHU, TAK YTO OMHCAHUE
cropodHTOB AAHO 0. Y. [0 JIUTEPATYPHBIM JTAaHHBIM.

Tun pona — Campylopus flexuosus (Hedw.) Brid.
Yucio BUJIOB B POJIE OLIGHUBACTCS T10-PA3HOMY: OKOJIO
150 (Frey & Stech, 2008) nnu 221 (Brinda & At-
wood, 2025). Bunsr posa BcTpedaroTcs IMpeumMy-
IIECTBEHHO B TPOIUYECKUX U CyOTPOITMYECKUX Pert-
OHax. XOTs OHH NOJHOCTBIO OTCYTCTBYIOT TOJIBKO B
AHTapKTH/IE ¥ BEICOKOUIUPOTHON APKTUKE, Ha CEBEpe
YMEpEHHOIT 30HBI OHU BCTPEYAIOTCS MPEUMYIIECT-
BEHHO Ha OKEaHHWYECKHX OKpauHax, U B Poccun B
GOJIBLIIMHCTBE PABHUHHBIX PETHOHOB OTCYTCTBYIOT, &
B TOpax W3BECTHBI [0 SAMHHYHBIM HaXo[KaMm. JInum-
npuxt (Limpricht, 1890) orHocui Buabl pona, BCTpe-
yaroruecs B EBporie, K HECKOJIBKMM CEKLHSAM, COOT-
BETCTBYIOLINM KJIaJ[aM, BBIIBUBLIMMCSI BITOCJICACTBHI
HIPU MOJICKYJISIPHO-(QUIOTCHETUYECKOM aHalln3e
(Fedosov et al.,2022b), Tak 4TO HE HCKITFOYCHO UX TaJTh-
Helilee NPU3HAHHWE B KaYeCTBE CAMOCTOSTENIBHBIX
pomoB. B wacTHOCTH, HEKOTOpPEIE BHJBI, BCTpEYa-
toruecs B Poccru, ONM3KH K TPOIMYECKHM BUIaM pozia
Pilopogon n MoTyT OBITH TIEPEHECEHBI B HETO.

1. JIMCThbS OKAaHYMBAIOTCS JUIMHHBIM THATHHOBLIM
BOJTOCKOM .....oveeuveeaviesareenseesaeenseeseeeseeessessseenneas 2
— JIucTbst 6€3 THATMHOBOIO BOJIOCKA, PEXKE HEMHO-
rUe OKpallleHHbIe BOJOCKH HMEIOT KOPOTKOE
THATMHOBOE OKOHUAHHUE ......c.vveeeveeeneeenneennen 3

2. TuanuHOBBHIH BOJIOCOK HAINpaBIICH BBEPX; BEp-
XyIIKa JIACTA 9aCTO KOJIAYKOBUIHAS; KIETKH
IUIACTUHKU B HWJKHEH 4acTH JIMCTA KBaIpaTHBIE,
B BEpXHEH YTHHEHHBIC, KIIETKH YIJIOB OCHOBAHUS
cinabo muddepennuposansi .... 1. C. atrovirens
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I'manuHOBBIN BOJIOCOK OTOIHYTBIH; BEpXyLIKa
JIFICTa HE KOJMaYKOBUIHAS, KIICTKH IUTACTUHKH B
HIDKHEH 4acTu JMCTa YIUIMHEHHbIE, B BepXHEH
OKPYTJIbIE; KJIETKH YTJIOB OCHOBAHHS PE3KO AUD-
(DEPEHITUPOBAHBI .....c..ovvereeneenne 2. C. introflexus

JINCTh sSiLIEeBUIHO-TAHIIETHBIE HITH JIAaHIIETHBIE,
BEPXHHE JIUCThsI OOBIYHO OKAHYUBAIOTCS JKEJITO-
BaTLIMU BOJIOCKOBHIHBIMA KOHYMKAMM;, KICTKH
Ha BCHTPAIBHOW MOBEPXHOCTH KIIKU TOJCTO-
CTEHHbIE, C Y3KUM IPOCBETOM; B T€pMaJbHBIX
MECTOOOUTAHUSIX ................... 3. C. umbellatus
JIucThs TaHUETHBIC WIH JIMHEWHO-JTaHIIETHEIC,
PenKo SLEeBUIHO-IaHIIETHBIE, 0€3 BOIOCKOBU/I-
HOTO KOHYHKa; KIETKU Ha BEHTPAJIbLHON MTOBEPX-
HOCTHU JKWJIKHA TOHKOCTEHHBIE, C IIUPOKUM IIPO-

Kunka co CTeperuiaMu € CUJIbHO YTOJIIICHHBIMU

CTCHKAMM ....veivieeeniieeeiieeesree e e e sneeesaee e 5
YKuiku ¢ cyOcreperiaMu co ctabo Wi yMEPeHHO
YTOIIEHHBIMU CTEHKAM ......vveveneervenennanes 6

JlopcanbHasi MOBEPXHOCTb JKHIIKH pedpucras,
pebpa 06pa30BaHbI BBICTYNAIOIIMMU KIETKAMH C
IIMPOKUM ITPOCBETOM, pa3/IeJICHHBIMU CTEpeH-
JTaMU; BeHTpaJIbHast CTOPOHA JKHMIIKY 00pa3oBaHa
KPYITHBIMH TOHKOCTCHHBIMH KJICTKAMH, 3aHUMa-
rormu 10 1/2 Tommmnsl xunku 4. C. fragilis
JlopcaiibHasi TOBEPXHOCTb JKHIIKH 0€3 PeryJIsipHbIX
pebep; KIETKH ¢ pacIIMPEHHBIM MPOCBETOM Ha
JIOpCaTTbHOI CTOPOHE JKUIIKH 00Pa3yIOT CIUIOIIHON
SMUJEPMHUC; BEHTPaJIbHAS CTOPOHA XKUIIKH 00pa-
30BaHa YMEPEHHO KPYITHBIMH KJIETKAMH C [IUPO-
KHM IIPOCBETOM U 0. M. YTOJIILIEHHBIMU CTEHKaMH

................................................. 5. C. flexuosus

PacTenns B I'yCTBIX M ITIOTHBIX BOMJIOUHBIX Jep-
HOBUHKAX; MPEUMYIIECTBEHHO B aJbIIUHCKOM
TTOSICE TOP -vevverveveeneeneeneennenneenns 6. C. schimperi

Pacrenus B pbIXJIbIX, CJ1a00 BOHJIOUYHBIX JEPHO-
BUHKAX; B HIDKHHX I10SICaX TOp WM HA PaBHUH-
HBIX TEPPUTOPHSIX .evevvernreaneernreeneeaneennseeeeaneens 7

JlopcasbHasi MOBEPXHOCTD JKHJIKH TJIajIKas ......
............................................... 7. C. pyriformis

JlopcanbHasi MOBEPXHOCTh KUJIKH C MPOIOIIb-
HBIMU peOpaMH, 00pa30BaHHBIMU BBICTYTIA0-
IIAMH KITCTKAMH .....vveeeneveeenreeeenreeeeseesseeennnens 8.

JKunka oueHs mmpokasi, 3aHIMAroIIast Okoio 3/4
IIMPHHBI OCHOBAHMS JIUCTA; KJIETKH YIJIOB OCHO-
BaHUA NucTa U depeHIIpOoBaHbl, 00pa3yoT
B3JLYTYIO IPYIIITY, «BIAIOLIYIOCS B KUJIKY C OOKOB
... 8. C. gracilis
JKunka Gonee y3kas, penko qocruraet 3/4 mu-

PHHBI OCHOBAHHS JINCTA; KJICTKH YIJIOB OCHOBA-
HUsl 00bI4HO citabo auddepeHupoBaHbl, He
B3IyThIE, a €CITH YIIKOBas rpymma quddepernn-
pOBaHa, OHA HE BJIACTCS B JKHIIKY ....cceoveneenenee.
................................................ 9. C. subulatus

Leaves with long hyaline awn .............ccc...... 2
Leaves lacking long hyaline awn, with costa per-
current or excurrent into chlorophyllose awn,
occasionally terminated with few hyaline cells3

Hyaline awns erect; leaf apices often cucullate;
basal laminal cells subquadrate, distal laminal
cells rhombic or elongate, alar regions weakly
differentiated........ccccevveuenenne. 1. C. atrovirens
In Russia, this species occurs on lava fields of
the Elbrus Mt. in the Caucasus and on the ther-
mal fields of Kamchatka. Typical variety of C.
atrovirens is represented by large black plants
growing near cold brooks and waterfalls. Rus-
sian specimens, both from the Caucasus and
Kamchatka, represent var. gracilis Dixon; they
are remarkably smaller, have a dirty olivaceous
coloration, rather thin-walled basal leaf cells,
and rhombic, not vermicular upper leaf cells.
According to the molecular phylogenetic data
presented by Fedosov et al. (2022b), this taxon
might deserve a higher taxonomic level. At the
same time, they are distinguished from all other
Russian species of Campylopus due to the pres-
ence of straight, directed upward hyaline awns.

— Hyaline awns reflexed; leaf apices not cucullate;

basal laminal cells elongate, distal laminal cells

short ovate; alar regions strongly differentiated

............................................... 2. C. introflexus
This invasive South Hemisphere species was
discovered in Russia in the Kuronian Spit,
Kaliningrad Province (Razgulyaeva et al.,
2001). Two additional localities in the same
area were revealed later. The species grows on
sandy dunes. Reflexed hyaline awns distinguish
it from all similar mosses in Russia.

Leaves ovate-lanceolate to lanceolate; ventral side

of costa in transverse section is formed by stere-

1S e 3. C. umbellatus
This tropical species was revealed in Russia
in three localities on thermal fields in the south-
ern Kamchatka, near Pauzhetka (Ignatova &
Samkova, 2006).

Leaves lanceolate to linear-lanceolate, rarely

ovate-lanceolate; ventral side of costa is formed

by cells with large lumina (hyalocysts) ......... 4

In leaf transverse section dorsal side of costae is
formed by stereids and substereids................. 5
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In leaf transverse section dorsal side of costae is
formed only by substereids with moderately in-
crassate cell walls ..........cccoeeeeiiiiiiiiiiciiee. 6

Costa ridged dorsally; ventral cells of costa larg-

er than guide cells .......ccccueue..e. 4. C. fragilis
In Russia, this species was found only once in
the Caucasus, Kabardino-Balkarian Republic,
near Bezengi settlement, at 1650 m elev. (Fe-
dosov et al., 2022b). In addition to the charac-
trers in the key, a remarkably sharp transition
from elongate-rectangular basal laminal cells
to subquadrate median laminal cells helps to
distinguish this species.

Costa smooth dorsally; ventral cells of costa

smaller than guide cells........... 5. C. flexuosus
This species has been reported from the Kalin-
ingrad Province, Kuronian Spit (GroB, 1914),
in wetlands around a raised bog. It has not been
found there since that time.

Plants in dense, tomentose tufts; occurring in

alpine zone, rarer in lowlands 6. C. schimperi
Unlike all other Campylopus species known
in Russia only from a few localities, C. schim-
peri was found in many regions, including xe-
ric regions of Transbaikalia and Yakutia (Fe-
dosov et al., 2022b). Although in most areas it
is a rare species, in the Caucasus and Trans-
baikalia it is locally moderately frequent. It was
previously reported as C. subulatus from the
mountain regions of Asian Russia and the Cau-
casus, and we presume that the record of C.
subulatus from Kola Peninsula (Brotherus,
1923) also belongs to this species. Most col-
lections of C. schimperi are from the alpine
zone, but it also grows in the forest zone in
disturbed or non-durable ecotopes, and in the
Russian Far East it occurs at the sea level as
well. Campylopus schimperi differs from the
other species of the genus in growing in dense,
tomentose tufts, having leaves with a compar-
atively narrow costa (1/2 of the leaf base width
or a little broader) with substereids forming
its dorsal side, thin-walled rectangular basal
laminal cells, not or weakly differentiated alar
cells, and elongate-rectangular median and
upper laminal cells. Differentiation of this spe-
cies from the closely related C. subulatus is
discussed in details by Frahm & Vitt (1978).
They found and illustrated the most important
distinctions being the nearly smooth abaxial
costal surface in Campylopus schimperi vs.
ribbed in C. subulatus and mid-leaf laminal
cells long rectangular vs. short rectangular in
C. subulatus.

— Plants in loose, not tomentose tufts; occurring in

LoWIANAS ...oveeiiiieccie e 7

7. Dorsal surface of costa smooth .. 7. C. pyriformis

This species occurs on thermal fields of south-
ern Kamchatka, where it grows together with
C. atrovirens, C. subulatus, and C. umbellatus
(Ignatova & Samkova, 2006, Fedosov et al.,
2022b). It was also mentioned as a common in-
habitant of sandy dunes of the Kuronian Spit
(Dolnik & Napreenko, 2007). Campylopus py-
riformis is a polymorphic species, often consid-
ered as a group of closely related species, and
the traits useful for its identification in particu-
lar areas do not work in other ones. For instance,
both Europen and North American plants of C.
pyriformis have leaves with very long, subulate
acumina, which is not the case of plants from
Kamchatka. Due to weakly incrassate walls of
the dorsal cells of costa, this species might be
confused with C. schimperi, C. gracilis, and C.
subulatus. However, unlike C. schimperi, C. py-
riformis forms loose tufts, while weakly differ-
entiated alar cells and smooth dorsal surface of
costa distinguish it from the other two species.
The report of C. pyriformis from Iturup Island
(Bakalin et al., 2019) is based on plants described
later as Dicranella dilatatinervis, which differs
in possessing two stereids bands (Fig. 46).

— Dorsal surface of costa ribbed due to round, pro-

jecting cells ....

Costa occupying 3/4—4/5 the leaf base width; alar

cells well differentiated, forming inflated groups

reaching the costa ..........c.ccceueee 8. C. gracilis
The only collection from Russia was gathered
in the Khabarovsk Territory, Badzhal Range,
at the timber line, ca. 1500 m elev. (Fedosov et
al., 2022b). DNA-barcoding supports this iden-
tification, although an Asian specimen has some-
what different sequences from the European
ones. The combination of a broad costa with
dorsal ribs makes C. gracilis similar to C. sub-
ulatus. In addition to the characters in the key, a
rather well differentiated 3—4-seriate border of
narrow cells in the basal leaf portion is present
in C. gracilis but absent in C. subulatus.

— Costa occupying 1/2-2/3 the leaf base width; alar

cells weakly differentiated, usually not inflated,
if inflated, then not reaching the costa ............

............................................... 9. C. subulatus

Most reports of this species from Russia actu-

ally belong to C. schimperi, while C. subula-

tus is known only from four localities in the

Russian Far East: two in Primorsky Territory

and two in the Kamchatka Peninsula. The alar

groups in C. subulatus are usually better dif-

ferentiated than in C. schimperi, and alar cells

may be inflated (moreover, they are usually

inflated according to Frahm & Vitt, 1978); how-
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ever, compared with C. gracilis, they are more
weakly delimited and never extend to the cos-
ta. Unlike hyaline in C. schimperi, alar cells
are often red-brownish in C. subulatus.

1. Campylopus atrovirens De Not., Syllab. Musc.
221. 1838. — Kamnuonyc yepHo-3esensblii. Puc. 11.

Pacmenus cpenHero pasmepa, B PhIXJIBIX HIH 0.
M. TYCTBIX, HE BOMJIOYHBIX HJIH C71a00 BOMIIOUHBIX Jep-
HOBHHKAX, OJIMBKOBO-3€JICHBIE /10 YePHOBATHIX B HHK-
Hell yact nepHOBHHOK. Cmebens 1.5-3 e mn. Jluc-
Mbs IPSIMBIE WIIH CIIETKa U3BWINCTBIE, 3—5(—6)X0.45—
0.6 MM, y3KO JaHIETHBIE, BBEPXY KOJITAYKOBUIHEIC;
JicuKa BIOETAeT MUIIBYAThIM THATMHOBBIM BOJIOCKO-
BUJTHBIM KOHIHKOM 10 0.5 MM JIJ1.; B OCHOBAHHH JIMCTA
3aHumaet 1/3—2/3 ero mMpUHEL, HA TONIEPEUHOM Cpe3e
Ha BEHTPAILHON CTOPOHE C KPYITHBIMU THaTHHOBBIMI
KJIETKaMHU, CXOIHBIMH T10 pa3Mepy ¢ MPHMBIKAIOIIUMU
K HAM YKa3aTeJIsIMH, C JOPCAITBHBIM CTEPEH/IHBIM ITyd-
KOM, Ha JI0pCabHON MOBEPXHOCTH pedpucTast; Kiem-
Ku B BEpXHEH U CpeiHel 4acTsIX IUIACTUHKH 25-33X5—
8 Wm, yUIMHEHHO pOMOWYeCKHe WIN YIUTMHEHHBIE,
TOJICTOCTEHHBIE; KJICTKM B OCHOBaHUM jucTa 2045
x12-20 pm, KOPOTKO MPSIMOYTONIbHBIE M KBapaTHbIC,
YMEPEHHO TOJICTOCTEHHBIE, BAOJb Kpas B 3—4 psjpax
Oolee y3kme, He 00pa3yIOIIUe BBIPAKECHHOW KaliMBbI;
KJICTKH B YIJIaX OCHOBaHHS JICTA CJ1a00 MIT yMEPEHHO
1 hepeHIpoBaHHbIE, CIIETKA B3Iy ThIE, THATIHOBEIC
WM KOpUYHEBaTble. Becemamugnoe pasmmodicenue
JIOMKHMH BepXyIIkaMu moderos. Cnopoghumut B Poc-
CHH HEU3BECTHBI.

Onucan u3 Uramuun. Berpeuaercst mpenMyIiecTBEHHO B
paifoHax ¢ OKeaHHIECKIM KiIMMaToM: B BernkoOpuranuu, Ha
toro-3anaze CkaHauHaBuu, B ropax LlenTpansHoii EBporsl,
C H30JIMPOBAHHBIMU MECTOHAXOXKICHISIMH B SIoHNH, Ha JTab-
panope, Hetodayuanenne, B Anmanadax B Ceeproit Kapo-
JIMHE, BAOMb 3amagHoro nodepexbs CeBepHOit AMEPHKH OT
mrara BammmHrTon 10 AJSICKM M Ha AJIEYTCKMX OCTpPOBAaX.
Poccuiickie MeCTOHAX0XKICHHUS BU/IA 3HAYUTEILHO YAAICHBI
oT ONMKalIIuX paiioHOB, IJI€ OH HEPEIOK, U CBS3aHBI C
MECTaMH, IJI€ paclpoCTPaHEHbI BYJIKAHOTCHHBIE TOPHBIE
nopozbl. Ha KaBkase BUJ BcTpedaeTcst Ha JIaBOBBIX IMOJSAX
Onpbpyca B Kabapauno-bankapnu, Ha Kamuarke — Ha Tep-
MaJIbHBIX NOMLIX Y ¢. [lay)keTka (10T IOIyoCTpoBa).

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 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 Ye Yvl Yal Khn Kks Kam Kom
Al AltKe Kha Ty Krs Irs Irb Bus Bue Zbk
Am Khm Khs Evr Prm Sah Kur

Tumnosas pazHoBuaHOCTh C. atrovirens npejicTaBleHa

KPYIHBIMH YEPHBIMH PaCTEHHUSIMH, PACTYIIUMH BOJIM3U

XOJIOZIHBIX PyYbeB U BOZIOMa10B. Poccuiickue 00pasiibl, Kak
¢ KaBkasa, tak u ¢ Kamuarku, MOryT OBITh OTHECEHBI K
var. gracilis Dixon; oHH 3aMETHO MeJbue, UMEIOT TPSI3HO-
OJIMBKOBYIO OKPAcKy, JOBOJBHO TOHKOCTCHHBIC KICTKH B
OCHOBAHHH JINCTA U HE YepBEOOpa3HbIe KICTKH B BEPXHEH
YaCTH IUIACTUHKH JircTa. COrIacHO MONEKYISIpHO-(ITOTe-
HerndeckuM naHubM (Fedosov ef al., 2022b), 3ToT TakcoH
MOXKET 3aCITyKHBATh 0OJice BBICOKOTO TAKCOHOMUYECKOTO
craryca. Pactenus, orHocumele Hamu k C. atrovirens, OTIH-
YaloTCs OT BCEX JAPYrHX poccuiickux BumoB Campylopus
HaJIMYHEM HIPSIMBIX, BBEPX HAIIPABICHHBIX THATHHOBBIX BO-
JIOCKOB Ha BepXxyIkax JuctbeB. CornacHo @pamy (Frahm,
2007), ruanuHoBble Bonocku y C. atrovirens WHOTAA MOTYT
OTCYTCTBOBaTh; B TAKHX CIIy4asx 9TOT BUJ{ MOXKHO y3HATh
10 KOJITTAYKOBH/IHBIM BEPXYLIKAM JIHCTHEB.

2. Campylopus introflexus (Hedw.) Brid., Muscol.
Recent. Suppl. 4: 72. 1819[1818]. — Dicranum
introflexum Hedw., Sp. Musc. Frond. 147, pl. 29 f. 1-7.
1801. — Kammuuionye BHYTpb COrHyTbIii. Puc. 12.

Pacmenus cpennero pamepa, B 6. M. TYCTBIX, yMe-
PEHHO BOWIIOYHBIX JEPHOBHHKAX, JKEITOBATBIC HIIH
OJMBKOBO-3eeHbIe. Cmebens 2—4 cM 1. JTucmbs npsi-
MbIe, 4-5.5X0.55—1 MM, TaHIIETHEIE, CIIeTrKa Cy)KIBAIO-
IIMecs: K OCHOBAHHIO Y ITOCTEIEHHO CY)KHBAIOIINECS K
BEPXYILKE; Kpail EeTbHBIN MM B BEPXHEH J4acTH JIFCTA
MMWJIBYATBIN; JCUIKa BBIOETAeT NMUIBYATBIM THAJIUHO-
BEIM BOJIOCKOBHIHBIM KOHYHKOM JI0 2 MM JUI., OTO-
THYTBIM B CyXOM COCTOSIHUH; B OCHOBAaHHH JIUCTA 3aHU-
maet 1/2-2/3 ero mmpuHBI, HA TIOTIEPEYHOM Cpe3e Ha
BEHTPAJIbHONW CTOPOHE C KPYNMHBIMH THATHMHOBBIMHU
KJIETKAMH, CXOHBIMU TI0 pa3Mepy C MPUMBIKAFOIAMA
K HUM yKa3aTeJsMH, C J0PCAIbHBIM CTEPEHIHBIM ITy4-
KOM, Ha JIOPCATLHOH ITOBEPXHOCTHU peOpUCTast; KiemKu
B BEpXHEH U cpenHel yacTax riacTuHku 10-20x5—
10 wm, pomMOnWYecKHe WM KOCO 3JUIMNTHYECKHE,
MHOTJa 00pa3ylomue KOChle PsAbI, BOCXOAAMNE K
Kparo, yMEpPEeHHO TOJICTOCTEHHBIE, PE3KO OTIPaHH-
YEHHBIE OT KJIETOK OCHOBAHMS JIUCTA, TPAHUIIA MEXKITY
HHUMH UMeeT V-00pasHyto GpopMy; KIIETKH B OCHOBAHHI
mmcta 50-80x10—-12 um, yaTHHEHHO TPSIMOYTOJIBHBIE,
YMEpPEHHO TOJICTOCTEHHBIE, THAJIMHOBBIC, BIOJIb Kpast
B 3—4 psilax HECKOIBKO Oortee y3Kue, ¢ 60iee TOHKUMH
CTeHKaMH, He 00pa3ylolire BhIPaKEHHOH KalMBbl;
KJIETKH B yIJIaX OCHOBAHMS JINCTA YMEPEHHO HIIH PE3KO
b depeHIpoBaHHbIE, B3Iy ThI€, TOHKOCTEHHBIE W
TOJICTOCTEHHBIE, THAIMHOBBIE, KPACHOBATHIE HIIN
OypoBatsle. BecemamugHoe pasmnodicenue 1 cnopo-
@umul B Poccun HEM3BECTHBI.

OmnucaH “c I0KHBIX OCTPOBOB”, BO3MOXHO, 13 HoBoi
3enanguu (Ochyra et al., 2008). lllupoko pacrpocTpaHeH
B lOxHOM momymapuu, e BCTpedaeTcsl MOUTH IOBCe-
MECTHO, B TO BpeMs Kak B CeBepHOM IOJIyLIapUU PACTIPO-
CTPaHCHUEC BHJl1a OI'PaAaHUYMBACTCA paﬁOHaMH C MATKHUM
OKCAHUYECCKHUM KIINMaTOM (EBpona, aATIIAaHTUYECKOC U
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Puc. 11. Campylopus atrovirens: Hs1 x9; Hs2,3 x12;

F x15; Stf x300; Cs, m, b x300.

THXOOKeaHCKoe oodepexbs CeBepHO AMEpHKH), oripesie-
nsieTcs uctopueit paccenenus supa. Campylopus intro-
flexus cuurtaercs OAHHUM M3 Hamboyee arpecCHUBHBIX
MHBAa3UBHBIX BUJIOB MXOB. BriepBbie OH ObLI 0OHApYXeH B
EBpore B 1941 1. u, paccensisick B OCHOBHOM I10 IIPUMOP-
CKHUM II€CYaHBIM JAIOHAM, AocTHT KanmHHHTpaackoit
obmactu k 2000 roxy, rie ObLT OOHAPYXKEH B TPEX MECTax
Ha CPaBHUTEJIbHO HEOOJBIIOM Yy4YacTKE HOKHOH 4acTu
Kypuuckoii kocsl (Razgulyaeva et al., 2001). C 2000 mo
2007 Tozpl, OAHAKO, JANBHEHIIETO PaCIPOCTPAHEHHS BUJA
Ha Kypuuckoii koce He Habmonanocs (Dolnik & Napreenko,
2007). B Hacrosmiee BpemMsi BUJ TaKKe HAWICH BO BCEX
npubantuiickux rocynapcrBax u Ykpaune (Hodgetts &

Lochart, 2020), Ho moka He OTMeJaICs B JPYTUX perHOHAX
Ha 3arajie u ceBepo-3amnaje esporneiickoi Poccun.

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
CrKrd 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 YvI 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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Puc. 12. Campylopus introflexus: Hs x15; F x15; Cs x86; Cb x150; Cm, Stf x300.

Buyt ommuaeTes ot Apyrux pOCCHICKUX MpeCcTaBUTe-
J1eit poa JIUCTBSIMU C JUTHHHBIMI OTOTHY THIMH THAJTHHOBBI-
mu Bostockamu. OH G130k K 3anaiHoesporteiickomy C. pilifer
Brid, HaxoxieHue koroporo B Poccun manosepositao. Kpo-
Me TOTO, €CTh JIaHHbIE, CBHACTEIbCTBYIOIIHE B IOJIB3Y HAIIH-
qnst cKphIThIX BUOB B C. introflexus (Gama et al., 2017).

3. Campylopus umbellatus (Arn.) Paris, Actes
Soc. Linn. Bordeaux 46(3): 274. 1893[1894].— Thys-
anomitrion umbellatum Arn., Disp. Méth. Mousses 34.
1825. — Kamnuionyc 30HTHKOBHAHBII. Puc. 13.

Pacmenus cpeiHero pa3mepa, B PhIXJIbIX, CHIIBHO
BOWJIOYHBIX JIGPHOBUHKAX, JKEJITO- MM OJMBKOBO-

3eJIeHble, B HIDKHE yactu Oyposarsie. Cmebens 1.5~
4 oM mi. Jlucmos TIpSMBlE WM CIIETKa M30THYTEHIC,
2.2-3.0x0.6—0.8 MM, Y3KO JIQaHIIETHBIC; HCUIKA BbI-
OeraeT NMUIBYATHIM, JKEJITOBATHIM, BBEPXY HMHOTIA
THAJIMHOBBIM BOJIOCKOBHIHBIM KOHYMKOM 70 0.5 MM
JIU1.; B OCHOBaHMM JIKCTA 3aHuMaeT 1/5-1/3 ero mm-
PHHBI, Ha TIOIIEPEIHOM Cpe3e C yKa3aTeNsIMH, BEHT-
paJIbHBIM U JIOPCAIBHBIM CTEPEHIHBIMU ITyYKaMH, C
He TudPepeHINPOBAHHBIM BEHTPAIBHBIM SIHACD-
MHCOM, Ha JIOPCAIIbHONW MOBEPXHOCTH pedpHucTas;
KJiemKu B BEpXHEH U cpeTHel YacTsIX IUTaCTHHKA 14—
34x7-9 um, pomMOHUECKHe WK KOCO OBAIBHBIE, TOJI-





