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PEBM3HS JINIIAMHUKOB POJIA USNEA BEJIAPYCH. IV.
USNEA GLABRATA, U. GLABRESCENS, U. PRAETERVISA

Ilposedena pesususs docmynnoeo eepbapnoco mamepuana auwiaunuxos pooa Usnea, cobpanmozo
Ha meppumopuu benapycu ¢ nepuoo 19242018 ee. Memoodom moHKocCOUHOU Xpomamozpaguu OblLIO GbIAGIEHO
yemvlpe MaxKcoHa auwanHukos poda USNea, coodepoicawyux HOpCMuKmosyrlo KUciomy 6 Kawecmee OCHOBHO2O0
smopuuno2o memabonuma cepoyesunst — Usnea glabrata, U. glabrescens var. glabrescens, U. glabrescens var.
fulvoreagens u U. praetervisa, uz xomopwix Usnea praetervisa parnee ne npusoouics 0 meppumopuu Berapy-
cu. Ilpedcmagneno mopgonozuueckoe onucanue OAHHLIX 8UO008, UX XUMUHUECKUL COCA8, 0COOEHHOCMU IKOIO0-
2uu u 0auHvle no pacnpocmpanenulo Ha meppumopuu benapycu.

Knrwoueswie cnosa: dbuopaznoobpasue, 6mopuiHvle Memaboiumsl, HOPCMUKMOBAs KUCIOMA, PACHPO-
cmpateHue, IK0N02US.

Revision of Lichens of the Genus Usnea in Belarus. 1V.
Usnea glabrata, U. glabrescens, U. praetervisa

Revision of the available herbarium material of the lichen genus Usnea collected on the territory
of Belarus in the period of 1924-2018 was carried out. Using thin-layer chromatography, four taxa of Usnea
containing norstictic acid as the main secondary metabolite were identified, namely Usnea glabrata, U. gla-
brescens var. glabrescens, U. glabrescens var. fulvoreagens and U. praetervisa, of which Usnea praetervisa has
not been previously reported for Belarus. Morphological descriptions of these species, their chemical composi-
tion, ecological features and data on distribution on the territory of Belarus are presented.

Key words: biodiversity, secondary metabolites, norstictic acid, distribution, ecology.

BBeaenne

Pox Usnea Dill. ex Adans. sBnsercst OMHUM U3 CaMbIX MHOTOUYMCIIEHHBIX B CEMENCTBE
Parmeliaceae [1]. Pasnmuyarh BHABI JAHHOTO pPOJa WHOI/A JOCTATOYHO CIIOXKHO: MHOTHE
UMEIOT MepexoHble (JOPMBI, M 3HAYMTENbHAs YacTh IepOapHOro Marepuana 4acTo ObIBaeT
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OmMO0YHO HACHTU(HUIIMPOBAHA WM XPAHUTCS B repOApHBIX KOJJIEKIUSAX C ONpeIeTICHHEM
TOJBKO /10 paHra poxaa. Pox Usnea Taxke M3BECTEH HM3-3a CBOEH CIO0KHOW TaKCOHOMHHU —
1o BceMy MUpy omny0iukoBano 6osnee 770 Ha3BaHUiL, U OKOJIO MOJIOBHHBI U3 HUX MOKHO CUH-
TaTh CHHOHUMamH [2].

B Benapycu ompenenenue repOapHbIX 00pa3loB TPaJWIMOHHO OCHOBBIBAJIOCH HA
MOP(}0IIOro-aHaATOMHYECKUX KPUTEPHAX M MPUMEHEHHH I[BETHBIX TOYCYHBIX KaNEIbHBIX XH-
MHUYECKUX PEaKIfid, YTO HE BCEr/a SBJSETCS HAJACKHBIM CPEACTBOM HJEHTH(UKALUU Tpe-
craButeneid poma Usnea m He mo3BOJSET JOCTOBEPHO ONPEACIHUTH I'epOapHBI MaTepual
B COOTBETCTBHHM C COBPEMEHHBIMH BUIOBBIMH KOHIEMIMSMH H3ydaemMoro pozga. B cBszu
C 9THM PEBHU3US OCTYITHOTO repOapHOro Marepuala JHIIaiHuKoB poxa Usnea, cobpanHOro
paHee Ha TeppuTopur bemapycu, ¢ IpUMEHEHHEM COBPEMEHHBIX METOJIOB HACHTHU(HKAIIMU
HPE/ICTAaBISCTCS AKTYaTbHOM.

Martepuana u MeToAbl HCCJIeI0BAHUS

MatepuranaoM [Uisl JaHHOTO HCCIIEJOBaHMS MOCIYXWIA 00paslibl JUILIAHHUKOB pojJa
Usnea, xpansmuecs B repOapusx ['OMeNnbCcKOro rocynapCTBEHHOTO YHHMBEPCUTETa MMEHU
Opanrucka Cxopunbl (GSU), MHCcTHTYTA 3KCniepuMeHTanbHoi 0oTanuku umenu B. @. Kyn-
peBuya HaumonanbHolt akagemun Hayk benapycu (MSK-L), LlentpanbHoro 60TaHH4€CKOIro
cana Haumonanbnoit akagemun Hayk bemapycu (MSKH), benopycckoro rocymapcTBeHHOT0
yauBepcutera (MSKU) n borannueckoro uncruryra umenu B. JI. Komapoa Poccuiickoit
akamemun Hayk (LE). Bcero Obuio mpoanamusupoBano 462 repbapHbIX oOpasiia cOOpoB
1924-2018 rr. [lyGnerHsie cOOpHI, XpaHALIHECS B Pa3HBIX repOapusx, MPUHUMAIH 32 OJUH
repOapHbIi oOpaselr.

Mopdonoruo 00pa3moB U3ydann ¢ IOMOIIBI0 cTepeoMukpockona Nikon SMZ-745,
COCTaB BTOPUYHBIX METa0OJIUTOB — METOZOM TOHKOCIJIOMHOI XpoMaTorpaduu B CUCTEME pac-
tBOpuTeneit C [3]. st aToro ¢pparMeHT cloeBuIa JUIIAaiHUKA MOMENIATH B MUKPOILIEHTPH-
byxHy0 mpobupky odovemMoM 1,5 Mi. DKCTpakLMIO BTOPUYHBIX META0OIMTOB JIMIIAWHUKA
MPOBOAMIIN alleToHOM B TeueHue 1 gaca. ITocne 3toro 30 MK sKCcTpakTa HAHOCWIIM Ha ILIa-
CTHMHBI JUIsI TOHKOCIOMHOM XpoMaTorpauu co CTaHAAPTHBIM CHUJIMKaresieM U yibTpaduose-
ToBbIM HMHAHKaTOpoM Macherey-Nagel Alugram Sil G UV254. DmroupoBaHue IUIACTHHBI
JI0 OTITUMAJILHON JTMHBI NpoJiBMKeHUs (ppoHTa (12 cM) npoBoamin B TeueHue 40 muH. Buzy-
aNM3aIMI0 pa3JeNsieMbIX BELIECTB CMECH NMPOBOIWIM MO YIbTPa(UONETOBBIM H3ITy4YEHUEM
C ITUHAMH BOJIH 254 u 366 HM, a TakkKe XUMUYECKUM METOJIOM IyTeM 00pabOTKH TIACTHUHBI
10 % pactBopom cephoii kucnotel (H2SO4) 1 mocienyronmm HarpeBaHHEM IJIACTUHBI B CY-
muiabHOM 1mKady 1o temneparypsl 110 °C B Teuenue 10 muHyT. B KadecTBe KOHTPOJIS HC-
noap3oBanu smmraiiauku Platismatia glauca (L.) W.L. Culb. & C.F. Culb. u Pleurosticta
acetabulum (Neck.) Elix & Lumbsch, conepsxamue arpaHopuH, HOPCTHKTOBYIO U Kareparo-
BYIO KUCJIOTHI.

Pe3yabTaThl M MX 00Cy:KIeHUE

Pe3ynbraThl HalMX HCCIENOBAaHUM IOKa3ajay, YTO B benapycu mpou3pacTaroT 4eThIpe
TaKCOHa JMIIAaiHUKOB pona Usnea, coaepskamux HOPCTUKTOBYIO KHCIIOTY B KaU€CTBE OCHOB-
HOTr'0 BTOPUYHOTO MeTabonuTa cepaineBunbl — Usnea glabrata (Ach.) Vain. (1Ba oOpa3ia, win
0,4 % ot xonuvectBa uccienoBanubix), U. glabrescens (Vain.) Rasianen var. glabrescens
(12 obpasuos, wim 2,6 %), U. glabrescens var. fulvoreagens Rasanen (20 o6pasuoB, wiu
4,3 %) u U. praetervisa (Asahina) P. Clerc (oguu o6pasert, miu 0,2 %). 13 yka3aHHBIX BUIOB
Usnea praetervisa panee He mpuBoawics i Tepputopun PecrnyOnuku benapych. Himke
MPUBOIUM MOP(OJIOTHUYECKHE ONMCAHUS BBISBICHHBIX BHUJOB, a TaKXXE€ UX XUMUYECKUH CO-
CTaB, HKOJIOTUIO U JJAHHBIE [10 PACIPOCTPAHEHUIO HA TEPpUTOPUH benapycu.
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Usnea glabrata (Ach.) Vain.

Mopgponocuueckue ocobennocmu. TanioMm 10 5 cM JUIMHOM, TOpYAIIUi, 3€JICHOBATO-
ro OTTEHKA, BETBAILIMICS aHU30TOMUYECKU-AUXOTOMUYECKH. OCHOBAaHWE HE UEPHOIO 1IBETA,
C KOJIbLIeBbIMH TpeuuHamMu. OCHOBHBIE BETBH HECKOJIBKO B3/1yThle, IMUYaThie. bOKOBbIE BETBU
CY’KEHbl B MECT€ HIPHUKpPEIJICHUS, C KOJbLEBBIMU TpelnHaMu. COCOYKM MHOTOUYMCIIEHHBI
TOJIKO Ha IJIaBHBIX BETBSIX. OUOpUILIBI OOMIIbHBIE, IIUIIOBAThIC, HEPABHOMEPHO pacrpeene-
HBI TI0 BceM BeTBsIM. Copaiuu OKpYIIIOi WM HEMpPaBUIBHON (JOPMBI, OT IITyOOKO BOTHYTBIX
JI0 BBITYKJIO-IIAPOBUIHBIX, 3aHUMAIOIIUE OKOJIO MOJIOBUHBI AraMeTpa BeTBU. M3uarnomopdol
OTCYTCTBYIOT. AmoTenneB B OelopycckoM marepuaie He oOHapyxkeHo. OT OCTalbHBIX JIH-
maitaukoB poaa Usnea Benapycu U. glabrata yetko oTiinvaercst Cy)KeHHBIMH B MECTaX MpH-
KpeIrieHUsI O0KOBBIMU BETBSIMH.

Cocmae emopuunvix memadorumos. B HacTosiee BpeMsi U3BECTHO TPH XEMOTHIIA
storo Buaa. OOpasmpl | xeMoTHIIa coep:kaT HOPCTUKTOBYIO M CAJIAIMHOBYIO KHUCIOTHI (MHO-
I/1a IPOTOIIETPapOBasi KUCI0Ta MOKET COJEPKATHCS B KAYECTBE COMYTCTBYIOLIETO BEIIECTBA);
oOpa3siel |1 xemoTHIra — mpoToneTpapoByro u GyMapupoTOIETPAPOBYIO KHCIOTHI; JIsl 00pa3-
1oB |1l xeMoTHma xapakTepHO OTCYTCTBHE BTOPUYHBIX BelIecTB cepaueBunbl [4]. Hamu Obuio
BBISIBJICHO JIBa 0Opasiia JaHHOTO BHJA, OTHOCSAIMXCA K | xemorumy. J[nst mepBoro obpasia
XapaKTepHO HAJIMYME HOPCTUKTOBOW M CaIAlMHOBOW KHUCIIOT, AJi1 BTOPOTro o0pa3la — TOJIbKO
CaJIallMHOBOM KHCIIOTHI.

Xumuuecku Bua uaeHTrdeH Usnea glabrescens var. glabrescens, mockosbky 06a co-
JIepyKaT HOPCTUKTOBYIO M CAJIAllMHOBYIO KHUCJIOTHI B Ka4eCTBE OCHOBHBIX BemecTB. Usnea gla-
brescens var. glabrescens oTinuaercst ATUHHBIM CIIOCBHILEM, YEPHBIM OCHOBAHHUEM, TJIaJKON
MOBEPXHOCTHIO OCHOBHBIX BETBEH, HE CY)KEHHBIMU B MECTE MPHUKPEIICHUSI OOKOBBIMU BETBSI-
MU, peIKUMHU PUOPHIUTaMU, IPUCYTCTBUEM U3UTUOMOP(OB.

B benapycu BcTpedaercsi €lie HECKOJIBKO BHJIOB, KOTOPBIE COAEPHKAT CAJALUHOBYIO
KHCJIOTY B KadecTBe OCHOBHOTro BemiecTBa: Usnea barbata (L.) F. H. Wigg., U. cavernosa
Tuck., U. dasopoga (Ach.) Nyl., U. intermedia (A. Massal.) Jatta, U. perplexans Stirt.,
U. substerilis Motyka u U. wasmuthii Réasanen. IIpu 3TomM Bce 3TH BHIBI YETKO OTIHYAOTCS
HE CY)KEHHBIMH B MeCTaxX NpHKperuicHuss 00koBbIMH BeTBsiMH. Kpome srtoro, U. barbata,
U. cavernosa u U. dasopoga oTinyaroTcs JUTMHHBIM MOBHCArOIUM TayutoMmoM, U. intermedia —
NPUCYTCTBHEM aroTEIMeB U OTCYTCTBHEM copaiuii, U. wasmuthii — Haguduem mpomaoisHO
OpPUEHTUPOBAHHBIX TPEIIMH Ha OCHOBAHUU TAJIJIOMa U PUCYTCTBUEM U3UIHOMOP(OB.

Yenoseusa mecmoobumanua u cyocmpammnaa npuypouennocms. OnuH oOpaszern
Usnea glabrata Obut coOpan B CMEIIAHHOM JieCy, IUIsi BTOPOro oOpasna HHGOpMAIHs
00 yCIIOBUSX MPOM3PACTaHUs OTCYTCTBOBasIa. OOpa3iibl MPOU3PACTAIN Ha COCHE OOBIKHOBEH-
noii (Pinus sylvestris L.) u sicene oosikHOBeHHOM (Fraxinus excelsior L.).

Pacnpocmpanenue. Berpeuaercs B EBpornie, Azun, CeBeproii u FOxHolt Amepuke [5].
Ha rteppuropun Pecnyonuku bemapyce Usnea glabrata msBecten u3 IByX JOKaJIHTETOB
B JKutkoBuuckoM 1 MuHCKOM paiioHax ['omenbckoit 1 MuHCKOM o0nacTeil cOOTBETCTBEHHO
(pucyHok 1).

Hccneoosannvie oopaszyvi. TOMEJIBCKAS OBJI., )KutkoBuuckuii p-H, HII «IIpu-
naTckuii», O3epaHcKoe JTECHUYECTBO, OKp. I. TypoB, okp. Llapb-COCHBI, B CMEMIaHHOM JIECY
Ha sicene, B. B. N'ony0Okos, 22.08.2010 (MSK-L, GSU); MUHCKAS OBJI., MuHckuit p-H,
okp. 1. Jlamnuwm, Ha cocHe, 01.07.1939 (MSK-L, GSU).
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Pucynok 1 — Pacnpocrpanenue Usnea glabrata na repputopuu benapycu

Usnea glabrescens (Vain.) Raséanen var. glabrescens

Mopgonozuueckue ocovennocmu. Tamnom 1o 20 cM JUIMHOM, TOpYAILMKA WM TOTY-
MOBHUCAIONINM, 3€JICHOBATOTO OTTEHKA, BETBAILIUICS MPEUMYIIECTBEHHO H30TOMUYECKU-
JMXOTOMHUYECKH C pacxXomsumuMucs BeTBsMHA. OCHOBaHHWE YEPHOTO I[BETA, C KOJIBLEBBIMU
TpemmHaMu. OCHOBHBIC BETBU LIMIUHAPUYECKHE, CyKaroluecs, 0e3 sIMOK, C MHOTOUHCIICH-
HBIMU OTBETBJICHUSIMHU BONM3M 0a3aibHON 4acTH. BOKOBBIE BETBM HE CYKEHBI B MeCTE TPH-
kperieHus.. COCOYKM peKue M MOYTH He3aMeTHble. DUOpMIIBI pellkue U HEepaBHOMEPHO
pacnipenenennbie. Copajaiy BCTPEYalOTCs B OCHOBHOM Ha KOHIIEBBIX BETBSIX, CHadaia TO4eU-
HbIE, TI03Ke CTAHOBATCS OoJiee 3aMeTHBIMH, OOBIYHO KPYTJIbIe U HE BbleMuatble. M3unuomop-
GBI BCTpeUaroTCsl KpallHEe PEKO W HEOONBIINUX pa3MepoB. ATIOTEIIMU B OEJIOPYCCKUX 00pas-
11aX OTCYTCTBYIOT.

[To oOmemy radburycy, SKOJOTMU U MO OJHOMY U3 XEMOTHUIIOB (OTCYTCTBHUE BTOPHY-
HBIX BelecTB cepaneBuHb) Usnea glabrescens var. glabrescens moxox ua U. glabrescens
var. fulvoreagens. OtiruaroTcst TaKCOHBI psAAOM Mopdoornyeckux npusHakos: maas U. gla-
brescens var. glabrescens xapaktepHo Hanuuue peIKUX U HEPABHOMEPHO paclpellelICHHBIX
(GuOpUILI, OKPYIIIBIX M HE BBIEMUATBIX COpaJIHid, a Takxke nsnaunomopdos; mis U. glabrescens
var. fulvoreagens xapakTtepHO HamMuYHe MHOTOYHMCIICHHBIX (PUOPHILI, KOTOpbIE HATIOMHUHAIOT
pPBIOBH KOCTH, TIIyOOKO BBIEMYATHIX COpPAIMK HETMPaBWILHOW (DOPMBI, OTCYTCTBHE H3UANO-
Mop(hoB.

Cocmae emopuunvix memadoaumos. B 3aBUCHIMOCTH OT COYETaHHUS BTOPHUYHBIX Me-
TaOOJIMTOB CEpP/IIIEBUHBI B HACTOSIIEE BPeMs BBICISIOT YeThipe XxemoTumna Usnea glabrescens
var. glabrescens. Jlis o6pasmnoB | xeMoTHITa XapakTepHO HaJHYHE HOPCTHKTOBOW M Calalu-
HOBOH KHCJOT (MHOTJa MPOTOLIETPapoBast M CTUKTOBAs KHCIOTHI MOT'YT COJIep>KaThcs B Kaue-
CTBE€ COITYTCTBYIOIIUX BEIIECTB); 751 00pa3ioB |l xeMoTuna — HOPCTUKTOBOM KUCIOTHI (MHO-
I71a MOXKET COJIep’KaThCsl CTUKTOBAsI KMCIIOTA B KaYeCTBE COMYTCTBYIOIIETO BEIIECTBA); Y 00-
pa3uoB Il xemoTuna BTOpUYHbIE BelleCTBa CEPALEBUHBI OTCYTCTBYIOT; 00pa3ibl [V xemoTu-
ma cojiep>kat ncopoMoByto kucioty [4]. Ha teppuropuu benapycu Betpeuarores |, Il u 1l
XeMoTHITEI. bemopycckue oOpasiel | xemoTuna cojepikaai HOPCTUKTOBYIO M CaJIAIIHHOBYIO
KHUCTIOTHI (TpH 00pasia, uiu 25 % ot Bcex 00pasioB), 00pasisl || xemoTuna — HOPCTUKTOBYIO
1 CTHUKTOBYIO KHUCJIOTHI (IATh 00pa3ioB, uiau 41,7 %) u TOJIbKO HOPCTUKTOBYIO KHCJIOTY (TpH
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oOpa3sua, wi 25 %), oopasusl |11 xemoTHuna BTOpUUHBIX BEIECTB CEPALEBUHBI HE COIEPIKATIU
(omuu obpasert, wiu 8,3 %).

W3 numaiinukoB posa Usnea benapycn HOPCTUKTOBYIO U CaJallMHOBYIO KUCIIOTHI CO-
nepxut Take U. glabrata, koTopblii oTiM4aeTcs KOPOTKHM  CIIOCBHIIEM, TEMHBIM,
HO HE YEPHBIM OCHOBAaHWEM, SIMUATBIMA OCHOBHBIMH BETBSIMH, CY>KCHHBIMH B MECTE IpH-
KpeIieH!sI OOKOBBIMH BETBSIMH, OOMIBHBIMH (PUOPUIIIIAMHU U OTCYTCTBHEM H3UIAHMOMOPQOB.

Oopasipt 1l xemoruna xumuuecku uaentuunsl U. hirta (L.) F.H. Wigg. u U. inter-
media, T. K. 3TH BHbI TAK)KE MOTYT HE COJCPKATh BTOPHYHBIX METAOOJUTOB CEPALICBUHBI.
Usnea hirta otmmuaercst cBeTJIbIM OCHOBaHHEM M ssM4aThiMu BeTBsimu, U. intermedia — orcyt-
CTBHEM COPAJIUil U IPUCYTCTBUEM aIllOTEIHECB.

Ycnosus mecmoooumanusn u cyocmpamnas npuypouennocms. O6pasiner U. glabre-
scens var. glabrescens 6wl cobpanbl B AyopaBax (Tpu obpasia (25 % ot Bcex 00pasiioB)),
cocHsikax (1aBa ooOpasua (16,7 %)), enbHHKE, YSPHOOJIBIIAHUKE W Ha OTKPHITOM MECTOOOMTa-
HUM y A0opord (o ogHoMy obpasity (1o 8,3 %)). Jliis octanbHbIX YeThipex 00pasnos (33,4 %)
uH(popMalus 00 yCcIOBUIX IPOU3PACTaHUsI OTCYTCTBOBAJIA.

B kagectBe cyOcTpara Bua IpeanodynTacT Kopy Oepessl moBucioii (Betula pendula
Roth) (mate o6pasuos (41,7 %)), nyba yepemrgaroro (Quercus robur L.) (msate oGpasion
(41,7 %)), onbxu uepnoii (Alnus glutinosa (L.) Gaertn.) (oxun obpaser (8,3 %)). st ogHOoro
obpasua (8,3 %) undopmarus o cydbcTpare OTCyTCTBOBAIA.

Pacnpocmpanenue. Bun mmupoko pacrpoctpaneH Ha tepputopun EBponbi, CeBepHOit
u HOxxHoli AMepuku (BKIOUYass ApKTHUECKHE MUPOTHI) [6]. Hammm uccienoBanus mokas3aim,
gro Bug U. glabrescens var. glabrescens peakxo Bcrpeuaercs Ha teppuropuu PecryOinku
benapycs (pucyHok 2).

a —xemomun |; 6 — xemomun Il; 6 — xemomun 111

Pucynok 2 — Pacnpocrpanenune Usnea glabrescens var. glabrescens na reppuropun benapycu
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Hccneoosannvie oopazyvt. Xemomun 1. HII «benoBexckas mnyma», Ha ayoe,
H. B. T'op6au, 10.06.1960 (MSK-L, GSU); BUTEBCKA OBJI., Jlenensckuii p-H, bepe3un-
ckuii OnocdepHbIil 3amoBeAHUK, ypoumie KyTbl, B COCHsIKe-3€JI€HOMOLIHMKE Ha Oepese,
H. B. T'opbau, 16.05.1968 (MSK-L, GSU); TPOAHEHCKAS OBJI., CBHCIOYCKHI p-H,
Hanmonaneneni napk «benoBexckast myma», bposckoe necuuuectBo, kB. 87, 0,5 kv HO3
1. BpoBCK, B 4EpHOOJIBIIIAHUKE OCOKOBOM Ha oibxe depHoi, B. B. IN'omybOkos, 25.07.1984
(MSK-L, GSU).

Xemomun 2. bBPECTCKAA OBJI., Kamenenkuii p-H, IlamykoBckoe JIECHUYECTBO,
kB. 589b, B nyOpaBe rpaboBo-kucauunoi Ha ayoe (MSK-L, GSU); [pyxanckuii p-H, Haiu-
oHabHBIA Napk «benoBexckas nyiay, IlepepoBckoe necHrdecTBO, KB. 590, okp. xyT. Ilepe-
pOBO, B AyOpaBe YepHUYHO-KUCINYHOM Ha 1y0e, B. B. ['osryokos, 26.07.1988 (MSK-L, GSU);
ITepepoBckoe mnecHuuecTBo, kB. 591, 121, B ayOpaBe 4YepHHYHO-KUCIUYHOW Ha myoe,
B. B. 'ony6kos, 28.07.1983 (MSK-L, GSU); BUTEBCKAS OBJI., Jlenenbckwuii p-H, bepe-
3UHCKHI OnocdepHsblil 3amoBeqHuK, okp. A. Kpaiiuel, B. B. T'onmy6kos, 03.11.1986 (MSK-L,
GSU); Pocconckuii p-H, y goporu Ha Oepese, H. B. I'op6au, 30.09.1984 (MSK-L, GSU);
I'POAHEHCKAS OBJI., CBucnouckuii p-H, HanmonaneHeiii napk «benoBexckas mymay, 13-
BUHCKOE JIECHUYECTBO, KB. 113, B enbHMKe KuciuuHoM Ha ay6e, B. B. 'onyOkoB, 26.09.1984
(MSK-L, GSU); MUHCKAS OBJIL., Jloroiickuii p-H, okp. T. 1. [Tnemienurisl, Mexay 63 u 64
KM 1o Butebckomy 1mocce, B cocHsike Oepe3oBo-pasHOTpaBHOM Ha Oepese, B. B. ['onyOkoB,
21.07.1975 (MSK-L, GSU); MOT'MJIEBCKAS OBJI., OcunoBuyckuit p-H, OCHIIOBUUCKHIA
necxo3, Llenbckoe mecHUYecTBO, KB. 23, Ha O6epese, H. B. T'op6ay, 31.05.1968 (MSK-L, GSU).

Xemomun 3. BUTEGECKAS OBJI., Jlenenbckuii p-H, bepe3sunckuii omochepHsiii 3a-
noseanuk, CaBckuii 6op, Ha 6epese, H. B. T'opbau, utons 1963 r. (MSK-L, GSU).

Usnea glabrescens var. fulvoreagens Résénen

Mopgonozuueckue ocovennocmu. Tamnom no 10 cM UIMHOH, TOpYALMKA WM TIOJTY-
MOBHCAIONINMA, 3€JIEHOBATOTO OTTEHKA, BETBSIIUICS MPEUMYIIECTBEHHO H30TOMUYECKH-
TUXOTOMHUYECKU C PacXOAsSmMMHcA BeTBAMU. OCHOBaHHE YEpPHOTO I[BETa, 0€3 KOJIBIEBBIX
TpemH. OCHOBHBIC BETBU IHJIMHAPUYCCKHE, C MHOKECTBOM OTBETBJICHH IO BCEH JITHHE.
bokoBbie BeTBH HE CyXeHBI B MecTe TpukperieHus. COCOUKH OT PeAKUX 10 MHOTOYHCIICH-
HBIX, HanOoJIee YacThIe HA TIABHBIX BETBSIX. OUOPHILIBI OOBIYHO MHOTOYHCIICHHBIC U JJTHH-
HbIE, HATOMUHAIOT PHIOBM KOCTH. Copainy B OCHOBHOM HEIPaBMIBHON (HOPMBI, peke OKpyT-
Jble, TIIyOOKO BhIEMYAThIe, 3aHUMArOIINe OoJiee MOJIOBUHBI qUaMeTpa BeTBH. V3ummomMopds
OTCYTCTBYIOT. ATIOTELINU B OEOPYCCKUX 00pa3iiax He BCTPEUATHUCH.

OT cxosero mo oomeMy rabuTycy, SKOJIOTUHM U IO OJIHOMY U3 XEMOTHUIIOB (OTCYTCT-
BHE BTOPHYHBIX BemiecTB cepaieBunbl) U. glabrescens var. glabrescens otmudaercsi MHOTO-
YUCJICHHBIMH (PUOPUIIaMU, HATTOMUHAOIITUMHU PHIOBH KOCTH, TITyOOKO BHIEMYATHIMH COPAITH-
SIMUA HEMPABUIILHON (JOPMBI U OTCYTCTBHEM U3HIUOMOPQOB.

Cocmaeé emopuunsix memaodoonumos. B HactosIiee BpeMsi BBISBICHO TPH XEMOTHUIIA
Usnea glabrescens var. fulvoreagens [7], Bce u3 KOTOpbIX ObLIH 0OHAPYKEHBI HA TEPPUTOPHH
benapycu. O6pa3ubl | xemoTuna cojepanu HOPCTHUKTOBYIO U TU((GpaKTaeByI0 KHCIOTHI
(Tpu oOpasua, nim 15 % ot Bcex 00pasIoB) WK TOJbLKO HOPCTHKTOBYIO KUCIOTY (13 00pas-
0B, i 65 %); oOpa3ips! || xeMoTHIIa BTOPHUUHBIX BELIECTB CEPIIEBUHBI HE COIEPKaIH (TpU
obpasua, wim 15%); obpasusl 11l xemoTuna conepaiu TOIbKO CTUKTOBYIO KHCIOTY (OAMH
obpaserr, wiu 5 %).

O0pa3ipl | xemoTuna xumudecku uaeHTHIHB Usnea praetervisa, takxke cozjepikarie-
MY TOJBKO HOPCTHKTOBYIO KHCIIOTY B Ka4eCTBE OCHOBHOTO BTOPHYHOTO MeTabonuTa. Bua
Usnea praetervisa oTiaudaeTcss IPUCYTCTBUEM KOJIBLIEBBIX TPEIIUH Y OCHOBAHHMS, CY)KAIOIIHU-
MU B MECTaX pa3BETBJICHHUS OCHOBHBIMU BETBSIMHM, HEPAaBHOMEPHO DPACIMOIOXKEHHBIMU (HHO-
pHWILIaMU | IPUCYTCTBUEM H3UIHOMOP(]OB.
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Cpenu numaiiHukoB poaa Usnea benapycu HOPCTHKTOBYIO KHCJIOTY COJEpIKaT €Ile
U. glabrata u U. glabrescens var. glabrescens, onnako kpome Hee JAaHHBIE TAKCOHBI B Kaye-
CTBE OCHOBHOTO BTOPHUYHOTO META0OJIUTA TAK)KE COACPX AT CATAMHOBYIO KUCIOTY, YTO MO3-
BoisieT oTnnunth Usnea glabrescens var. fulvoreagens meTogoM TOHKOCIOWHOM Xpomaro-
rpadum.

Bropuunsie BemecTBa cepaneBuHbl MOryT orcyrctBoBath y U. hirta u U. intermedia.
Usnea hirta otnuuaercsi CBeTJIbIM OCHOBaHHEM M sIMYAaTOW MOBEPXHOCTHIO BeTBel, U. inter-
media — OTCyTCTBHEM COpAINi U HATHYUEM aroTEIHEB.

Ycnosus mecmoooumanus u cyocmpamnas npuypouennocms. O6pasinr U. glabre-
scens var. fulvoreagens 6sutn cobpanbl B cocHsikax (deTbipe oopasma (20 % ot Bcex obOpas-
110B)), enbHKKaX (Tpu obOpasia (15 %)), Ha omymike BepxoBoro 6ojora (1Ba oopasua (10 %)),
B Oepe3HsiKe, ICCHOM MacCHBE, YSPHOOJIBbIIAHUKE U Ha OTKPBITOM MecTe (110 0JJHOMY 00pasiry
(20 %)). st cemu 06pasioB (35 %) urdopmariys 00 YCIOBHSIX MPOM3PACTaHUs OTCYTCTBOBAJIA.

HccnemoBandbie o0Opasmbl mpou3pactand Ha Oepese mosucioii (Betula pendula)
(11 o6pasmoB (55 %)), uBe Oenoit (Salix alba L.) u enm esponeiickoii (Picea abies (L.)
H. Karst.) (mo nBa obpasua (20 % ot Bcex o0pasioB)), ayoe depemrdatom (Quercus robur),
onbxe uepHoi (Alnus glutinosa) u ocune ooOwsikHOBeHHOM (Populus tremula L.) (mo omHOMY
obpasiy (15 % ot Bcex 00pasion)).

Pacnpocmpanenue. Bua mmpoko pacrnpocTpaHeH Ha TeppuTopud EBporibl, Aswuw,
CesepHoit Amepuku [6; 8]. Hamm uccnenoBanus mokasanu, uyro U. glabrescens var. fulvore-
agens sBJISIETCS TOCTATOYHO PEIKUM BHIOM, CIIOPAJANIESCKH BCTPEUAIOIIUMCS HA TEPPUTOPUN
Pecriyonmuku benapych (pucyHok 3).

a — xemomun I, 6 — xemomun Il;, 6 — xemomun 11

Pucynok 3 — Pacnpoctpanenue Usnea glabrescens var. fulvoreagens na repputopuu bexapycu
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Hccneoosannvie oopaszuvi. Xemomun I. BPECTCKASA OBJI., KameHneukuit p-H,
Haunonanesueiii napk «benoBexckas nyima», KoposeBo-MocToBckoe iecHUYecTBO, KB. 800,
3 kM CB 1. Kamenrokwu, Ha 1yoe, B. B. ['onyokos, 12.07.1983 (MSK-L, GSU); JlyHunenkui p-H,
r. . MukameBu4u, B Oepe3Hsike manopoTHukoBoM Ha Oepese, E. I1. CkakyH, aBryct 1967 r.
(MSKU, GSU); Ipyxanckwuii p-H, HartmonansHbli napk «bemopexckas myiay, [lepepoBckoe
JIECHUYECTBO, KB. 588, okp. xyT. [lepepoBo, y 1oporu, Ha onyike BepXxoBoro 00yi0Ta Ha UBE,
B. B. I'ontyokos, 22.06.1984 (MSK-L, GSU); HammonanbsHbliit mapk «benoBexckas myiiay,
Omrenckoe JeCHUYECTBO, KB. 165, B COCHsIKE BepeCKOBO-MITUCTOM Ha Oepese, B. B. T'ony06-
KoB, 27.09.1984 (MSK-L, GSU); BUTEECKAS OBJI., Jlenenbckuii p-H, bepe3unckuii ouo-
chepubrii 3anoBennuk (bb3), okp. n. Jlomxkepuiwl, B uepHoonbimanuke, H. B. T'opOau,
03.11.1968 (MSK-L, GSU); BB3, o gopore u3 a. Kpaiius! B 1. bpossl, Ha 6epese, H. B. T'op-
0au, 20-21.10.1961 (MSK-L, GSU); BB3, ypouuiie «Bemnukas peka», Ha 6epese, [. K. T'ecs,
20.05.1960 (MSK-L, GSU); BbB3, ypoumme «HemkoBo», Ha Oepese, H. B. Top0Oau,
12.10.1962 (MSK-L, GSU); BB3, ypounuiiie «YBs30k», Ha 6epese, H. B. 'opbau, utonb 1963 r.
(MSK-L, GSU); Pocconckuii p-, okp. a. KOxoBuum, y J0pord, B €IBHUKE OCHHOBO-
6epe3oBo-uepHudHOM Ha Oepese, B. B. N'omyokos, 30.03.1987 (MSK-L, GSU); TOMEJIb-
CKAA OBJL., XXutkoBuuckuii p-H, Hanmonanensiii napk «lIpunsrckuii», [lepepoBckoe sec-
HUYECTBO, KB. 23, B cocHsKe opiisikoBoMm Ha Oepese, JI. H. Ilapykoma, 16.05.1973 (GSU);
Jlenbuunkuii p-H, MIIBIHOKCKOE JIECHUYECTBO, KB. 7, B COCHSKE JIMIIAHUKOBOM Ha Oepese,
18.07.1974 (MSK-L, GSU); MUHCKAS OBJI., Munckuii p-H, [Ipuienckas iecHas gada,
3 kM CB n. CrioboamuHa, B IeCHOM MaccuBe Ha Oepese, I'. H. AaTonos, O. M. MacnoBckuid,
15.10.1976 (MSKU, GSU); Msnensckuii p-H, ['JI3 «['onyObie 03epa», okp. 03. CBHHOK,
Ha e, 10.08.1984 (MSKU, GSU); MOT'MJIEBCKAS OBJI., Nopenkwuii p-H, T. ['opku, B coc-
uske Ha ocune, 03.06.1929 (MSK-L, GSU); r. I'opku, B mocaakax aepesbes, H. O. Llerrep-
MmaH, 03.06.1929 (MSKU, GSU).

Xemomun 2. BPECTCKAS OBJL., [lpyxxanckuii p-H, HarmmonansHbiid napk «bemno-
BeXCKas mymay, [lepepoBckoe necHuuecTBo, kB. 588, okp. xyT. [lepepoBo, Ha omyiike Bep-
xoBoro 6osiora Ha uBe, B. B. I'oayokos, 22.06.1983 (MSK-L, GSU); BUTEBCKA OBJIL.,
Pocconckuii p-H, 60m0to «bonbmoit Mox», 13 kM C3 a. FOxoBuum, B enbHHUKE CHarHOBOM
Ha oyibxe yepHoi, B. B. TNoxyokos, 01.09.1988 (MSK-L, GSU); MUHCKAS OBJI., Jloroii-
ckuii p-H, 3 kM 3 1. [1IBabs1, B enbHUKE yepHUYHOM Ha Oepese, B. B. T'omybkos, 03.07.1987
(MSK-L, GSU).

Xemomun 3. bBPECTCKAS OBJI., Ilpyxanckuii p-H, HanmonaneHslii napk «bemo-
BeXKCKas myma», okp. 1. [lepepos, Ha enu, H. B. 'op6au, 09.06.1960 (MSK-L, GSU).

Usnea praetervisa (Asahina) P. Clerc

Mopdghonozuueckue ocobennocmu. TamioM 10 5 ¢M ITUHOM, TOpUYANTUi, KyCTHKOO0-
pa3HBIi, 3eJICHOBATOTO OTTEHKA, BETBSIIUICS aHM30TOMHUYECKH-TUXoToMIuecku. OCHOBaHUE
KOPHYHEBATO-YEPHOTO IIBETA, C KOJBIEBBIMH TpemruHaMu. OCHOBHBIC BETBH CYXKAIOITUECS,
OOKOBBIE BETBU HE CYKEHBI B MeCcTe TpukperieHns. COCOYKM HEMHOTOYHCICHHBIE, O0POIaB-
YaTO-IWIIMHPUYECKHE, B OCHOBHOM Ha TJIaBHBIX BeTBAX. OHOPWILIBI pacmpesiesieHbl HepaB-
HoMmepHo. Copamnuii HEeMHOTO, MENIKHe, HeTPAaBUIHbHONW ()OPMBI, MEHBIIIE MTOJIOBUHBI AHAMETPa
BETBU, MHOT/Ia HECKOJIBKO COPAIMi cpacTaroTcs U (GOpMHUPYIOT KOHCOpanuu. M3uamomopder
[IMIOBAThIe, Pa3BUBAIOIIMECS BHYTPU copaiuii. AmMoTenueB B OEIOPYCCKOM MaTepuane
He oTMeueHo. [To Mmopdomorndeckum mpusHakam Bu Hartomuraet U. subfloridana, xoropsrii
otiuuaercs ot U. praetervisa JJIMHHBIM MOJYMOBHCAIONIMM CIIOCBUIIEM, CMOJITHO-YEPHBIM
OCHOBaHWEM, MHOTOYHCIICHHBIMU M3HINOMOP(daMH, 9acTO CHOPMUPOBAHHBIMU B BUJIC 3BE3/I-
YaThIX CTPYKTYP.

Cocmas emopuunvix memabdorumos. Usnea praetervisa xapakrepusyeTcs: HaTHIHEM
HOPCTUKTOBOM KHCIOTHI B KAY€CTBE OCHOBHOT'O BTOPUYHOTO META0ONUTa CEP/IIEBUHBL. B Ka-




BIAJIOITA 13

YEeCTBE JIOTIOJHUTEILHOTO BEIIECTBA MOXKET MPHUCYTCTBOBATh CTUKTOBas KucioTa [4]. EnquH-
CTBEHHBIN Oenopycckuit o0pasel] coaepxal TOIbKO HOPCTUKTOBYIO KHCIIOTY.

Xumunuecku Buj unentuyuen U. glabrescens var. fulvoreagens (o6a takcona coaepxar
TOJIbKO HOPCTUKTOBYIO KHUCJIOTY B Ka4eCTBE OCHOBHOIO BTOPHYHOI0 MeTabonurta). Mopdoio-
ruyecku U. glabrescens var. fulvoreagens orimdaercs OTCYTCTBHEM KOJIBIICBBIX TPEUIMH
Yy OCHOBaHMsI, MHOTOUHCIIEHHBIMU (PUOPUIIIAMU U OTCYTCTBUEM M3UIMOMOPGOB.

Cpenu numaiiHukoB poaa Usnea benapycu HOPCTHKTOBYIO KHUCIOTY COJIEpPXKaT eIl
U. glabrata u U. glabrescens var. glabrescens, ograko maHHbIe TAKCOHBI B KAY€CTBE OCHOB-
HOTO BEILIECTBA COAEPIKAT TAKIKE CATALUHOBYIO KHCIIOTY, YTO TIO3BOJISIET OTJIMYUTH UX METO-
JIOM TOHKOCIIOMHOM Xpomartorpadumu.

Ycnoeus mecmoobumanus u cyocmpamuas npuypouennocms. ENMHCTBEHHBIN 00-
pasen ObUT coOpan Ha Kope Oepesnl mosucioi (Betula pendula). Mudopmanus 06 ycioBusx
POM3PACTaHUS OTCYTCTBOBAJIA.

Pacnpocmpanenue. 1llupoko pacrnpocTpaHeH MO BceMy MHpY, BKIoyas Espory,
Asmuto u CeBeprayto Amepuky [6]. Bux Usnea praetervisa panee He BCTpedasucs Ha TEPPUTO-
pun Pecniy6nuku benapycsb. HaMu BBISIBICHO €TMHCTBEHHOE MECTO MIpOoU3pacTaHus B Msiienb-
CKOM p-He MuHcko# 00. (pucyHok 4). C yuetom natel cOopa oopasua (1946 r.) nanublil Bus,
MO-BHJIMMOMY, CIIEAyeT CUMTATh BEPOSTHO HCUE3HYBIIIUM C TEPPUTOpUH benapycu.

-
e ‘“_?F*V"‘*a

Pucynok 4 — Pacnipoctpanenue Usnea praetervisa na reppuropuun benapycn

HUccnedosannvie oopazuvi. MUHCKAS OBJI., Msaenbckuil p-H, 6eper 03. Hapous,
Ha Oepese, H. O. llerrepman, 07.07.1946 (MSKU, GSU).

3akiiroueHue

B pesynbpraTte peBusuu 462 o0pas3ioB JumaiHUKOB poaa Usnea c ucmonb3oBaHHEM
MeTO]Ia TOHKOCIIOMHON XpoMaTorpaduu ObLIO BBIIBIEHO YETHIPE TAKCOHA JIMIIANHUKOB pojia
Usnea, comepskaiux HOPCTUKTOBYIO KHCIIOTY B KauecTBe OCHOBHOTO BerecTBa — Usnea gla-
brata (1Ba o6pasia, wim 0,4 % ot komuuecTBa uccienoBannsix), U. glabrescens var. glabres-
cens (12 oGpasmos, wiu 2,6 %), U. glabrescens var. fulvoreagens (20 o6pa3ios, wiu 4,3 %)
u U. praetervisa (ogun o6paser, uwiau 0,2 %). Usnea glabrescens siistercst peakum s bena-
PYCH BHJIOM, KOTOPBIH CIEAyeT PeKOMEHAOBaTh BKJIIOUUTH B CIIMCOK PACTEHUN M TpHOOB,
HY)XJIAIOIKUXCS B MPOPUIAKTUUECKOW OXpaHe, cieayromero u3aanus KpacHoit kuurm Pec-
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nyonukn benapych Kak TakCOH, ONM3KUA K MCYE3HOBEHHIO, C MOCIEAYIONIMM €r0 MOHHUTO-
PHMHTOM 110 BCceil TeppuTopuu cTpansl. Usnea glabrata cienyer BkirounTh B OuepeiHoe U3/a-
Hue Kpacnoit kauru Pecniybnuku benapych ¢ mpucBOeHHEM NMPHPOIOOXPAHHON KaTeropuu
MCOII CR, cootBercTByromieii | kareropuy HaIMOHAIBHOTO MPUPOJTOOXPAHHOTO CTaTyca.
Usnea praetervisa, mo-BuiuMoMy, CIEIYET CUUTATh BEPOSITHO MCYE3HYBIIMM C TEPPUTOPUH
benapycu Bugom.

Buipaoicaem enybokyro baazooaprocms 3asedytouemy rabopamopueti muxono2uu Mucmumy-
ma sxcnepumernmanvHou 6omanuku umenu B. @. Kynpesuua HAH benapycu, kanoudamy o6uonocuue-
ckux Hayk Tamowane I'apvesne [llabauiosoii 3a npedocmasientyio 803MONCHOCb pabomul ¢ cepbap-
HulMu obpasyamu pooa Usnea ¢ cepbapuu MSK-L, a maxace Dr. Philippe Clerc (bomanuueckuii cao
u Koucepgamopus copooa XKenesa, [llsetiyapus) 3a ymounenue 6u0060U NPUHAOTIEICHOCU HEKOMO-
DpbIxX 2epbapubix 06pa3yos.
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