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HcTopusi u3ydeHHsI H BONPOCHI FreHe3lca COCHOBBIX JIECOB
(Pinus kochiana) na KaBka3e

3. 1. AbpypaxmaHoBa
Topnwiti 6omanuuecxuti cao JJOUIL] PAH, Maxaukana, P®©
D<zagidat.abdurahmanova88@mail.ru

IMocrynuia B penaximio / Received: 21.06.2021
IMocne penensuposanus / Revised: 16.07.2021
[Mpunsta k mybiukanuu / Accepted: 28.07.2021

Peztome: Ha teppuropun Poccun neca, obpa3zoBaHHble cocHoil Koxa, pacnpocTpaHeHsl B ropax
KaBkaza u Kpbima, rie npouspacTaroT Ha CyXMX M BJIQXKHBIX MECTOOOMTaHUSAX Ha BbicoTax oT 400
10 2700 M Hag yp. Mopsi. UucThle COCHOBBIE M CMEIIaHHbIE Jieca IpeACTaBiIeHbl B pailonax Boctou-
Horo, LlentpanbHoro u 3anaanoro KaBkasa; mosic COCHOBBIX JIECOB XOPOILO BBIPAaXKEH B BOCTOYHOM
yactu KaBkaza. B anamormussix snadoronax, Ho B 0ojiee TEIUIBIX KIMMATHYECKUX YCIOBHUSX, B
Kpbimy 1 3akaBkasbe (0kp. ¢. Apxurno-OCHIIOBKa) OHH CMEHSIIOTCSI cooOlecTBaMu cocHbl [lamiaca,
a B 0Oosiee XOJIOIHBIX MECTOOOMTAHUAX — Ha 3alaJHOM M LeHTpaibHOM KaBkasze u B 3amajHoMm 3a-
KaBKa3be — MMXTapPHUKAMM WUJIM €JIbHUKAMU, a TAKKe CyOanbIIMMCKUMU KyCTapHUKAMU WX JTyTaMH.
Cocna Koxa nmeer BocTOYHOa3uaTckoe npoucxoxaenue. OHa nponukiia Ha KaBkas B koHLE Tpe-
TUYHOTO TEPUOJIAa U SABJISETCS PEIMKTOM JIEAHUKOBOro rnepuoja. @opMUpOBaHUE JIECOB U3 COCHBI
Koxa, Tak ke, Kak ¥ BO BCeil DBKCUHCKON MTPOBUHIIMM, CBA3aHO C NajeoreorpaduyeckuMu mporec-
camH, MPOUCXOIMBIIMMH Ha MPOTSHKEHUM IeiicToneHa. [lanpHelinee pacceieHue COCHbI Onpese-
JSAI0Ch BHYTPUBHUJOBBIMU B3aMMOOTHOLIEHUSAMHM M ITOYBEHHO-KJIMMATHYECKHUMH YCIOBUSMU TOTO
WJIM UHOTO pailoHa.

Knroueewie cnosa: cocHoBble neca, KaBkas, cucrematnka, (hioporeHorenes, cocHa Koxa, apeai.

Jlna ywumuposanus: A6nypaxmanosa 3. W. icropust H3ydeHHst U BOITPOCHI T€HE3HCa COCHOBBIX JIe-
coB (Pinus kochiana) na Kaskase. bomanuueckuii secmuux Cesepnozo Kaskaza, 2021; 1. 7-27.

History of study and genesis questions of pine forests
(Pinus kochiana) in the Caucasus

Z. |. Abdurakhmanova
Mountain Botanical Garden of DFRC RAS, Makhachkala, Russian Federation
<zagidat.abdurahmanova88@mail.ru

Abstract: On the territory of Russia, forests formed by Pinus kochiana are common in the moun-
tains of the Caucasus and Crimea, and grow in dry and wet habitats at altitudes from 400 to 2700 m
above the sea level. Forms pure pine and mixed forests in the regions of the Eastern, Central and
Western Caucasus; the belt of pine forests is well expressed in the eastern part of the Caucasus. In
similar edaphotopes, but under warmer climatic conditions, in the Crimea and Transcaucasia
(Arkhipo-Osipovka village), they are replaced by Pallas pine communities, and in colder habitats, in
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the western and central Caucasus and western Transcaucasia, by fir or spruce forests, as well as
subalpine shrubs or meadows.

Pinus kochiana is of East Asian origin, it penetrated the Caucasus at the end of the tertiary period
and is a relic of the ice age. The formation of forests from Pinus kochiana, as well as in the entire
Euxine province, is associated with paleogeographic processes that took place during the Pleisto-
cene. Further distribution of pine was determined by intraspecific relationships and soil and climatic

conditions of a particular region.

Keywords: pine forests, Caucasus, systematics, florocenogenesis, Pinus kochian, distribution.

For citation: Abdurakhmanova Z. I. History of study and genesis questions of pine forests (Pinus
kochiana) in the Caucasus. Botanical Journal of the North Caucasus, 2021; 1: 7-27.

BBeagenue

OpHMM W3 KITIOYEBBIX BOMPOCOB M3YUCHUS
PaCTUTENBHOCTU JIOOOW MECTHOCTH SIBISIETCS
UcTOpusi €€ pacmpoCTpaHEHHUs, BOIPOCHI CTa-
HOBJICHUS cOBpeMeHHO# ¢uopsl. Jleca, oOpa3o-
BaHHbIe cocHo Koxa (Pinus kochiana Klotzsch
ex C. Koch), napsay ¢ 6epe3oBbIMH, SBIAIOTCS
OJIHMMH U3 OCHOBHBIX JiecooOpa3zoBateneit Bo-
crouHoro Kagskasa. Ilo Bcemy apeany 3Tu seca
dbopMHUpPYIOT co00IIecTBA Ha OCMHBIX CyOCTpa-
Tax, HAa MaJOMOIIHBIX, MIEOHUCTHIX, KaMEHU-
CTBIX TIOYBAX, BBIXOJAaX M3BECTKOBBIX W IecYa-
HBIX KOPEHHBIX TOPO/I.

Pinus kochiana — BeuHo3eneHoe 1epeBO BbI-
coToil 10 35 M, ¢ nupamuaaIbLHON KpoHOUl. Ko-
pa ¢ NIyOOKHMMH TPEIIMHAMH, BBEPXY KpacHO-
BaTo-)KenTas, muacTuH4daras. CTBON MPSMOIA.
XBOWHKH WTOJBYATHIC, KECTKUE, CU3bIC, JITH-
HOW 3—7 cM, Ha KoHIax octpsle. [lumku Gie-
cTsImme, >kenToBaro-Oypele. uTkum mwmmed-
HBIX YelIyd CHJIBHO BBIMYKIIBIE, CEMEHA C Y3-
KUM, JUTMHHBIM KpbiioM (Litvinskaya, Murtaz-
aliev, 2013). Mopodonoruuecku P. kochiana
omu3ka x P. sylvestris, otnuyascey oT mocieaHen
apeajoM, HEKOTOPHIMU MOP(HOIOTUYECKUMU
OCOOCHHOCTSIMM M cTpoeHueMm Imumek. Y P.
sylvestris pomOuveckas IUIOIIAAKa Ha YTOJI-
IIEHHOM YacTH 3peiol CEeMEHHOM demlryH (amo-
¢uza) tymas, a y P. kochiana uemyu Ha
HapyXHOW CTOPOHE IIUINKHA OoJiee B3AYThIC U
KPIOYKOBUTHO 3aTHYThIE K OCHOBAHMIO IIHIIKH,
9TO W SIBWIOCH OCHOBAaHWEM JUIsI €¢ Ha3BaHUS
«COCHa KproykoBaTasi». XBosi cocHa Koxa 0o-
Jiee TEMHad, SIPKO-3€JI€HasA, 3UMOU HE JKEJITEr0-
masi, 0ojiee KOPOTKasi, 4eM y COCHBI OOBIKHO-
BEHHOM, KOHIIBI ToOeroB B 2—3 pasa Oosee ry-
CTO OOJIMCTBEHBI, YTO OCOOCHHO SPKO MPOSIBIISI-
eTcst y MoJiofibix ocobeit (puc. 1). CTBON BHU3Y
HEPEIKO YTOJIILIEH.

B Jlarectane ctapoBo3pacTHble 0cCOOHM coc-
gel Koxa mocturaror 20-25 M BBICOTBEI U 1 M B
nuametpe; ¢gopma pocta cocHbl Koxa Ttaxxke
OTJIMYAETCS OT COCHBI OOBIKHOBeHHOH. B [lare-
CTaHe BHUOBbIE MpH3HaKu cocHbl Koxa BbIpa-
JKEHBI CHJIbHEE: YeM BOCTOYHEE, TeM CHUJIbHEE
BhIpa)KEHBI MEXBHI0BBIE pasnnuns P. kochiana
u P. sylvestris. I1pu 3Tom Ha 3anagHom Kaskase
BCTPEUAIOTCS IK3EMILISIPBI C MPU3HAKAMU U TO-

ro, U IPyroro BUJIa; BEPOSITHO, 3/IECh BHIPAKEHA
MEXBHJIOBAs THOPHIU3AITHS.

f-éz:ﬁ 3 £ pr ) P i ’ b/
Puc. 1. Bepxymeunsle BeTBu cocHbl Koxa ¢ Me-
FaCTpO6I/IJ'IaMI/I n HpOH.IJ'IOI‘O,Z[HCﬁ IITUIITKOM
Fig.1. Apical branches of Pinus kochiana with
megastrobils and last year's cone

MonekyaspHO-TeHETUYECKUE MCCIICIOBAHMUS
Pinus kochiana BbIsiBHIIM BBICOKHI YPOBEHB
CXOJICTBA MEXIY KPBIMCKHMH M KaBKa3CKHMH
nomysiusmu atoro Buaa (Sannikov, Petrova,
2007) u HeOoOJbIIME TCHETUYECKHUE OTINYHS



Abdurakhmanova Z. I. History of study and genesis questions of pine forests ...

2021; Nel: 7-27

mexay P. kochiana u P. sylvestris (Korshikov
et al., 2012). B To e Bpemsi, ObUIH OOHapyxe-
Hbl 3HAYHTENBHBIC OTJIMYUS BOCTOYHOKaBKa3-
ckux momynsuii P. kochiana ot ceBepoeBpo-
neiickux momymsuuii P. sylvestris (Sannikov,
Petrova, 2007). H. B. Cemepukos (2015), uzy-
yaBmui  nuddepeHnuanuo nomymsauid - P.
kochiana Ha oOCHOBE W3MEHUYHMBOCTH XJIOPO-
IUTACTHBIX MHKPOCATEIUIUTHBIX JIOKYCOB, IPH-
e K BBIBOAY, YTO KPBIMCKHE M KaBKa3CKHE
nomyisiuu P. kochiana renerwuecku 060co0-
JeHbl OT monyisiuii P. sylvestris. Pe3ynbraTs
MOJICKYJISIPHO-TEHETUYECKHX,  MopgoJornye-
CKUX © Ouoreorpaduyueckux WCCIeA0BaHUN
noATBepkaaT Touky 3penus E. I'. bo6posa o
rubpuaHoM mnpoucxoxaenun P. kochiana (c
ydactiueMm reHoma P. sylvestris). ITpusnaer ca-
MocrosTeapbHOCTh Buaa Pinus kochiana 0. JI.
Menunkuii (2003), npuBoas ee B «KoHcmekTe
dnopsr KaBkazay.

Bunosoii craryc
Pinus kochiana Klotsch. ex C. Koch

Bompoc o cucremMarnyeckoMm craryce BUAA
Pinus kochiana, koTtopelii B DBKCHHCKOH U
KaBkasckoli ¢uopucTuyecKkux MPOBUHIUAX 3a-
MeIaeT espocubupckuii Bua Pinus sylvestris,
JABHO MPUBJICKACT BHUMAHKE HCCIICTOBATEIICH.
PasnuuHble wWccnenoBaTeNny Ha3bIBATH COCHY,
npouspacraronryro Ha KaBka3ze, cocHOl apMmsiH-
ckoii (Pinus armena K. Koch), kproukoBartoii
(P. hamata (Steven) Sosn.), Cocuosckoro (P.
sosnovskyi Nakai), wimu Koxa (P. kochiana
Klotzsch. ex C. Koch), 1u6o paccmarpuBanu ee
KaKk TOJBHJ COCHbI  OObIKHOBeHHOH  (P.
sylvestris subsp. hamata (Steven) Fomin; P.
sylvestris subsp. kochiana Eligin). B kauectBe
JUATHOCTHYECKUX ISl OTIUYCHHS JTUX BHJIOB
ot P. sylvestris mpuBoauauCch Mopdosoruye-
CKHME TIPpU3HAKH PENPOAYKTUBHBIX OPTraHOB
(KprOUKOBaTOCTh anmo(u30B), a TakKe HEKOTO-
pbie OCOOCHHOCTH AHATOMHYECKOTO CTPOCHHUS
(Fomin, 1914).

B 1838 r. Xpuctuan CreBen (Steven, 1838)
omucan W3 3amagHOro 3aKaBKa3bs JBE Pa3HO-
BugHocTH Pinus sylvestris — kproukoBaryro
(var. hamata) u cepebpucrtyto (var. argentea).
B KkadecTBe OTIMYMTENBHBIX TPH3HAKOB JUIS
MEepBOM PA3HOBUIHOCTH UM OBUIH Ha3BaHbI
VIJIMHEHHBIC KOHWYECKUE IIWIIKH, OoJjee
JUIMHHBIE, YeM XBOs, a TaKXe KPIOYKOBATHIC
ano(u3bl CEMEHHBIX YeIlyH, YJIHHEHHBIC, 3a-

OCTpPEHHBIE U OTOTHYThIE K OCHOBAHUIO HIHIIIKH.
['epbapubie 0Opasiiel 3Tok cocHbl (P. sylvestris
var. hamata) nocrasuin u3 Jlasucrana (Typiius)
Burman. B Te e roibl 3TOT BU COCHBI OOHA-
pYXui1 B cyOanbnuiickoMm mosice AIKapcKoro
xpebta (Bocrounoe 3akaBkasbe) A. J[. Hopa-
MaH (1838). CoOpannbie ButmManoMm o00pasifsl
NIWIIEK, SBJSIONINECS TUIIOBBIMU, XPAHSITCS B
KaproJiornyeckoil Kosulekuuu boranmdeckoro
Mmy3es:t boranmueckoro wmuctutyra PAH B T
Cankr-IletepOypr (Polyakova,
Barabanshchikov, 1972).

BrniepBeie pemieHue Bompoca O BHIOBOM
paHre KaBKa3CKOW COCHBI, Oym3kod k Pinus
sylvestris, 6buto mpemtokeno K. Koxom B ero
«dennponorun» (1873), rae mna CeBepHOro
KaBkaza um ObUT yKka3aH TOJNBKO OJIWH BHJ —
Pinus kochiana Klotsch. CocHa kaBka3ckas
(cocHa Koxa), kak moaBua COCHbI OOBIKHOBEH-
Ho Ha KaBkase, Oblna BhIAcicHA Takke A.B.
®omuHbM B 1914 1. Ha OCHOBaHUM OTIWMYMUI B
AHATOMHUYECKOM CTPOSHHUU XBOWU. Bo BTOpOM
m3nanun «Pnopel KaBkaza» A. A. I'poccreiim
(1939) ykaseiBanm P. kochiana Klotzsch kak
0coObIit BUA ToNbKO Ans JlxaBaxetun u Kap-
ckoit obmactu. Bo «®nope I['pysum» (1941)
MPUBOJIUTCS TOJIBKO OJUH BHJ COCHBI — P.
hamata, ¢ xaBymMs pa3HOBHIHOCTSMH: Var.
subalpina Fom. u var. kochiana (Klotzsch)
Fom. B «/lennpodmope Kaskaza» (1959) P.
kochiana Takke oOTMeYeHa TOJBKO  JUIA
JxaBaxeTuu U npuiexamend Kk Herd gactu Typ-
[IMU, TOTAa Kak Iy Oonbliedl yactu o0nactu
pacmpocTpaHeHuss coCHbI Ha KaBkaze ykasaH
Buz P. sosnowskyi Nakai.

[Tozxke JI. @. IlpaBaun (1964), onmuckiBas
Mopdonornueckue, aHaTOMUYeCKue U (pusmo-
JIOTUYECKHE OCOOCHHOCTH KaBKAa3CKOH COCHBI,
OTHEC €e K 0coO0OMY MOJBUIY COCHBI OOBIKHO-
Bennoi (P. sylvestris L. subsp. hamata (Steven)
Fomin) — cocHa kproukoBarasi, a COCHY, IPOH3-
pactaronyro B KpeIMy — K KIIMMaTH4eCKON pas-
HOBHJIHOCTH 3TOro mojsuma — P. sylvestris L.
subsp. hamata (Steven) Fomin var. subalpina
Fomin.

Bompoc o cucrematrueckom cratyce Pinus
kochiana, noapoono ocsemien E. I'. boopoBbiM
(1975). Ha ocHoBanuu aHanu3a Majeoreorpa-
¢uueckux nanubix boopos (1975, 1978) Bo3BO-
JUT COCHY, pacmpocTpaHeHHyr0 Ha CeBepHOM
KaBkaze u B BepxHEM TOsCE JIECOB TOPHOTO
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Kpeima, B panr Buga P. kochiana Klotzsch ex
C. Koch.

B «llenaponoruu» H. E. Bynsiruna (1985,
1991) u B. T. SIpmumko (Bulygin, Yarmishko,
2003) ykazaHO, YTO W3 MSTH MOJIBUIOB COCHBI
oObIKHOBeHHON Ha KaBkaze pacmnpocrpaHeH
OIIMH TIOJBHU] cocHa kproukoBaras (P.
sylvestris subsp. hamata). B to e Bpems, Ca-
dapoB u Onucaes (1991) nonarator 6oee mpa-
BUJIBHBIM Ha3bIBaTh BUJ] COCHBI, IIPOU3PACTAIO-
meit nHa KaBkaze, cocHoil kaBkasckou (P.
caucasica).

B cBonke «Cocynucteie pacrenus CCCP»
(Cherepanov, 1981, 1995) cocHa kprodykoBaras
wm cocHa Koxa paccmaTpuBaeTcs Kak camo-
crositenbHbiid BU — P. kochiana. f1. T1. Tunyx B
MoHoOTpaduu «PacTUTETBHBIA TOKPOB TOPHOTO
Kpemva» (1992) Ttakxke paccmatpuBaer P.
kochiana kax otnenbHbIN BiI. B HOBOM aTiace-
ompenenutene «®nopa CesepHoro Kakaza»
(Litvinskaya, Murtazaliev, 2013) mns Poccwii-
ckoro KaBkasa yka3aHo Tpu BHIa COCHbI: Pinus
pallasiana D.Don, P. pityisa Stev. u P.
kochiana, u3 uHux Ha CeBeprom KaBkase BcTpe-
gaercsi Tonbko cocHa Koxa. CormacHo nocnien-
HEell KpymHOU cucTemarndeckoil cBonke «KoH-
crnekt ¢iopsl Kaskaza» (2003), MbI ipruHUMaeM
Haszanue Pinus kochiana Klotsch. ex C. Koch
— cocHa Koxa.

Bonpocsl ¢punoneHoresesa
COCHOBBIX JiecoB Ha KaBkas3e

O mpoucxoxaenun Pinus kochiana u ee
¢dbopmanuy HeT eJMHOr0 MHEHUS. boJIbIIMHCTBO
aBTOpPOB IOJIaraeT, 4YTo npeakoM cocHel Koxa
sBsIach  cocHa  oObikHOBeHHast  (Pinus
sylvestris), koropass mponukia Ha KaBka3 B
JIETHUKOBBIN TEpUoA ¢ 3amaza depe3 Mamyro
Azuto, 1160 ¢ ceBepa uepe3 I0KHOPYCCKHE CTe-
U, U B YCIOBHUSAX reorpauueckoil M30Js1uu
HBOJIIOLIMOHUPOBAja B CaMOCTOSITEJIbHBINA BUJL.
WNuoro muenus npunepxusaics E. I'. bobpos,
oOpaTuBIINK BHUMaHUE Ha 0COObIN (hIOPUCTH-
YEeCKUI COCTaB COCHSKOB 3aKaBKa3bs, B KOTO-
pbix BcTpeuaroTcss Quercus iberica, Carpinus
orientalis,  Acer  hyrcanum,  Crataegus
orientalis, Pyrus dimetrii, Cornus mas, Daphne
caucasica, Euonimus latifolia u npyrue Buns c
HBKCUHCKUMH U F0)KHOEBPOINEUCKUMH apeanaMu
(Bykov, 1960; Bobrov, 1975). DTo mo3Bosnio
E. T'. boOpoBy BbICKa3aTh MNPEAMNOJIOKEHHE O
IIPOUCXOXAEHUN cocHbl Koxa B pe3ynbrare UH-
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TPOTPECCUBHOM THOpUAM3ALMU OT BBIMEpPIICH
I0)KHOEBPOIICHCKON cocHbl Pinus tomasiana u
P. sylvestris, nponukmieii Ha KaBka3 B 3moxy
OJIC/ICHEHMS.

B nepHuKoBBIN nepHof, Koraa TEMIoao0u-
Basi PACTUTEIBHOCTh CIIYCTHJIACh K OCHOBaHMIO
rop, Ha IOKHBIX CKJIOHAaX MPEAropuil CoXpaHu-
JMCh CMELIAHHBIE JIeca, a Ha XOJOIHBIX BIIaXK-
HBIX CKJIOHaX — TEMHOXBOWHbIE Jieca. MHoro-
YHCJICHHBIE JPEBECHbIE OCTaTKH B ropax EBpo-
bl TOKa3bIBAIOT, YTO BCJEA 3a OTCTYHNAHUEM
JIETHUKOB NEPBBIMU JIPEBECHBIMU I1OPOAAMH,
3aCeIIAIONMMH SPOJAUPOBAHHBIC CKIIOHBI, OBLIH
COCHBI U Oepe3bl, 3T BHJbl MOXXHO CUUTATh
uHanKaTopamu oneneHenus (Medvedev, 1915;
Sinskaya, 1933). Ha cknonax bonsmoro u Ma-
noro KaBka3za cocHa JOCTUraeT BepXHEW rpa-
HUIb! Jieca. COCHIKU U Oepe3HsKU MapKUPYIOT
HE TOJIbKO BEPXHIOIO, HO M HUXHIOIO I'PaHUILY
oneneHeHus. HuxkHss rpaHunia pacrnpocTpaHe-
HUSl COCHBI HEOJMHAKOBAa M 3aBUCUT OT KJIMMa-
TUYECKUX YCJIOBHUH OTAENIbHBIX pailoHoB KaBka-
3a. PasnuuHble aBTOpPHI YKa3blBalOT pa3HbIC
mudpbl U1 XapaKTepUCTUKH HUXKHEro Iopora
onenenenuss — 1600, 1100, 900, 800, 500 m.
(Maruashvili, 1959; Ataev, 2019).

CMeHaM JIeCHOM pacTUTENbHOCTH, BbI3BaH-
HBbIM JIETHUKOBOW SIOXOH, YAEIsIoch ocoboe
BHMMaHHE B NepBOM NosioBuHE XX BEKa, KaK B
[arecrane, Tak 1 Ha KaBkase B nienom. Ilo mue-
Huto MHOTUX aBTopoB (Vulf, 1944; Gulisashvili,
1964; Gorchakovskii, 1975; Bobrov, 1978), coc-
Ha Koxa nMeer BOCTOYHOA3MAaTCKOE MPOUCXOXK-
JIEHHe, OHa NpoHMKIa Ha KaBka3 B KOHIE Tpe-
TUYHOTO NEPHUO/A U SIBIISETCS] PEIIMKTOM JIeTHU-
KOBOI'O BpeMEHH. B o€ IHUKOBOE BpeMsl COCHA
Ha KaBkaze orcyrcrBoBama. Crenys 3a OTCTY-
NAKOIIMM JIEHUKOM, OHAa 3aHUMajla MOPEHBI U
spoaupoBaHHbIE CKIOHBL [lo Mepe HakorieHus
IIOYBBI IOJ] COCHOM, B €€ HACAKICHUAX IMOSBIISI-
JMCh U JPYrHe JOPeBECHbIE MOPOIbl, KaK XBOM-
HblEe (b, IMXTA), TAK U JUCTBeHHBIE. JlanbHel-
€€ paccejieHHe COCHbI ONPEAEsIOCh BHYTPH-
BUJOBBIMH B3aUMOOTHOLIEHUSAMU U IOYBEHHO-
KJIMMAaTUYECKUMHU YCJIOBUSMHU TOTO WJIM HWHOTO
paiiona.

H. 1. Ky3uenos (1909) cuuran, yro Ha Ce-
BepHOM KaBka3e 3a JIEIHUKOBBIM NEPUOAOM
cienoBal 0ojiee TEIUIbIi U CyXOM MOocCIeIeIHH-
KOBBIIl NEpUOJI, BO BpeMsl KOTOPOrO CTEIHBbIE U
HaropHo-kcepouTHble  (Qopmanuu  MIUPOKO
paccensumch U3 Jlarecrana Ha 3anaj, BIUIOTb 10
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Kyb6anckoro oxpyra, W JMIb BIOCJIEICTBUU
HACTYIUJ Nepuos 00JECeHHsl cTenell 1 HOBOIO
paccenenust jecoB (Tumadzhanov, 1961). Ilo
muennto S. C. Measenesa (1915), B ropax
KaBkaza 10 J1eIHHMKOBOrO mHepuoaa HE MOTJIO
OBITh IPYrOd PacCTHTEIHHOCTH, KPOME abITHii-
CKOI1, 3aHMMaBIlIell BCe MPOCTPAHCTBO OT Kpas
TOPHOTO OJIe[leHEeHUs nodtu 1o camou Ilpen-
KaBKa3CKOW paBHUHBI, a COCHa M Oepe3a Mpo-
HukiM Ha KaBka3 B neaHUKOBYIO 310Xy u3 EB-
pornbl uepe3 Manyto Asuro. Ha ocHoBaHuu u3y-
YEHUsl JIECHOM pacTtutesnbHOCTU ['opHOMl Tyiue-
tun .. TymamxanoBeim (1938) Obln geTanb-
HO obocHoBaH BwABHHYTHIH SI. C. MenBene-
BBIM BOIIPOC O CBSI3U COBPEMEHHBIX TOPHBIX
cocHsikoB CeBepHoro Kamkasa, Haubonee mod-
HO COXPAaHUBILIUX B CBOEM COCTaBE DJIEMEHTHI
TUIEHCTOLEHOBOTO (DIIOPUCTHYECKOTO KOMILICK-
ca, C JICTHUKOBOM 3MO0XOM.

A.A. I'poccreiim (1936) nonaran, uro 6ope-
anbHasa (aopa nponukana Ha KaBka3 ¢ ceBepo-
3amaja Ha FOr0-BOCTOK IO KaBKA3CKOMY Iepe-
meiky. pyrum BapuaHTOM MHUTpanuu Oope-
abHOM (PIIOPBI, IO MHEHHIO aBTOpA, OBUT MyTh
u3 EBpormsbl ¢ 3amana mo cyiie, KoTopasi CoeIu-
Hsia KaBkas ¢ EBponoit uepe3 Manyio Azuio u
bankanckuii momyoctpoB. Paznensn MHeHue
A.A. TI'poccreiiMa 0 IPOHUKHOBEHUH COCHBI U
6epésnl Ha KaBka3 c ceepa taxke M.U. Tyma-
mxaHoB (1938). On nucan: «CocHOBBIMU U Oe-
PE30BBIMU JIECAMM, dTUMHU IEPBBIMU ITHOHEpa-
MU JIECHOW PaCTUTENBHOCTH, B MOCIEIEAHUKO-
BOE BpeMs 3acessiics Jlarectan, HauMHas C ce-
BEPHOM €ro 4acTH, a HE C IoTa Kak IpeJroJarail
Ky3HenoB, BBUAY TOro, 4TO OCBOOOXKJEHHE
Haropnoro /larectana ot JIETHUKOBOTO MOKpPO-
Ba MPOTEKAJIO B HAIIPABJIEHUHU C CEBEpa Ha IOT,
oT Oojiee TOHMKEHHOW 4YacTU CTpaHbl, OIU3
YyCTbeBBIX 4YacTed narecraHckux Kolicy k ux
BEPXOBbSM, YIUPAIOIIMUMCS B BBICOKYIO TPy
I'maBHOTrO XpebTa». «B 3TOM ke HampaBlIeHUH
MIPOMCXOJUIIO 3acelieHUue CTpaHbl JiecaMu, J0-
CTUTIIMMH BEPXOBBEB 3TUX PEK JIMIIb IOCIIE
OCBOOOKIEHHSI CEBEPHBIX OTPOTOB M YIIENUi
I'maBHOTO XpeOTa OT JIEIHUKOB U 3HAYUTEIHHO-
ro ux cokpamieHuss Ha xpeOrtax [lepexeTmib-
ckoM, borocckoM u 1pyruxm».

B 0Oonee mo3zaneit padore H.M. Ky3sneros
(1936) paznmensier Touky 3penust 5. C. Menge-
JieBa, COIJIaCHO KOTOpPOH psi JIECHBIX MHOPOJ
(enb, muxTa, cocHa, Oepe3a) BMECTe C THUIHY-
HBIMH TPEACTABUTEISIMU TPaBSIHUCTOU (HIIOPHI
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XBOMHBIX JIeCOB NpOoHUKIM Ha KaBka3 ¢ 3amana
u3 EBpomnsbl, uepes Manyro Asuto. B oty xe
snoxy Ha KaBka3 nponHukia miesya 6opeasb-
HBIX JIECHBIX BHJIOB: TPaB, KyCTAPHUYKOB U IO-
JYKYCTapHUUYKOB. [IperMyIlecTBEHHO 3TO BH-
IIbl, XapaKTepHbIEe ISl XBOWHBIX jiecoB CeBepa
(Vaccinium myrtillus, V. vitis-idaea, Rubus
saxatilis, Oxalis acetosella, Goodyera repens,
Neottia nidus-avis, Bumsl pomoB Pyrola,
Gymnadenia), kKoTopble Takxe SBISIOTCS Xa-
PaKTEpHBIMU NPEJICTABUTEISIMA BBICOKOTOPHBIX
cocusikoB CeBeproro Kaskaza (Grossgeim,
1936). M. M. Maromenmup3sae (1965), pazne-
qsas B3rasaael H. M. KysHenosa, mosaraer, 4to
OOpOBBIE COCHSKH, Kak Ooyiee cyxue, UMelu
CMEIIaHHOE POUCXOKICHNE, U HAJIOKEeHHE 00-
POBOI1 CBUTHI HA TaCXKHYIO IPOU3OLLIO B 3MOXY
IJIEHCTOIICHOBOTO OJIEICHEHUS, COIPOBOXK/IaB-
HIErocsl YBJIaKHEHHEM M I0XOJIOJIaHUEeM KJIU-
MaTa. JTa TOYKa 3PEHUS MMOATBEPKIACTCS MPH-
CYTCTBHEM B cool1ectBax cocHbl Koxa Oope-
QIBHBIX BUJIOB, a TAK)KE HATMYMEM HAa CEBEPHOM
MakpockioHe bosbioro KaBkasza accoumariuii
cocHbl Koxa — aHanoroB OopealibHbIX COCHS-
KOB-UEPHUYHHUKOB, COCHSIKOB-KHCIIMYHUKOB,
COCHSIKOB  JIMmIaHuUKOBBIX  (Tumadzhanov,
1938, 1980).

[To cpaBHEHHIO C PEIMKTOBBIMH BOCTOYHO-
CPEIN3EMHOMOPCKUMH COCHOBBIMH JIECAMHU U3
Pinus pityusa, P. pallasiana u P. eldarica, neca
u3 P. kochiana, ucropuuecku Gosee MoJo/bIE:
OHM  cQOpMHpOBAIMCH B  IUICHCTOLIEHE
(Tumadzhanov, 1955, 1961, 1973). A. M. Ce-
MeHoBa-TsaH-Ilanckas (1956) ormewana, yTO
ropHble cocHOBBIe jieca KaBkaza, oOpasyromue
BBICOKOCTBOJIBHBIE ~ HacaxJeHus, HauOoiee
OJM3KM K TaeKHbIM COCHSIKAM M3 COCHBI OOBIK-
HOBEHHOW M B HHUX T'OCHOJICTBYIOT aCCOILIMAINH,
CXO/IHbIe ¢ OOpaMH pyCCKOI paBHHUHBI.

E.I'. boGpoB (1978), npoBozs aHanu3 najieo-
reorpauuecKoro Mpourioro DBKCUHCKON OoTa-
HUKO-TeOrpauecKoil MPOBUHIMN, OXBAThIBa-
romiedt ['opubiii Kpeiv, 3anaanoe 3akaBkasbe,
CeBepayto Axtamuio u [IpuuepHomMopcKkyro
Bonrapuio, NpUXoIUT K BBIBOAY, YTO KPBIMCKO-
KaBKa3CKasi COCHa CBs3aHa OOJbIIE C PEIUKTO-
BOW O’KHOEBPOIEHCKOW COCHOM, a He ¢ Oope-
TBHON €BPOCHOMPCKOM COCHOM OOBIKHOBEHHOMU
(Pinus sylvestris). B meiicTorieHe KaBKa3cKas
cocHa ObuIa MOIJIONIEHA MpUIIeNed ¢ ceBepa
COCHOI OOBIKHOBEHHOM. OyiHaKo BO BTOpPOH TO-
JIOBHMHE TOJIOLEHA CO3Jaluch Oojee Onaromnpu-
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SATHBIC YCJIOBUS JJISi PAacCeNeHHs] KaBKa3CKOM
COCHBI, KOTOpasi Ha4ayia BEITECHATh OOpeaIbHYIO
COCHY, 00pa3ysi ¢ Hell HHTPOIPECCUBHBIE THOPH-
1bl. B pe3ysibraTe 3TOro mpou3omuio 3aMenieHue
eBpocuOupckoit  OopeanbHOi P. sylvestris, wu
npeobiajaloiMM ~ BHAOM  crtajma  kochiana
(Korshikov et al., 2012). ITaneoborannueckue
JaHHBIC, TTONTBEPXKIAIOIINE 3TU TUIOTE3BI, CO-
nepxkarcs B Tpyfax U. B. ITanubuna (1923).

B ¢ynnamentanpabix padorax A.A. I'poc-
creiiMa (1948, 1952) npuseneHo omnucaHue
¢dnoper KaBkaza u nmaH masieoreorpapuuecKuii
aHanu3 e€ reresuca. JIBIKEHHE IIOCIICISIHUKO-
Boil (uiopel Ha KaBka3 110 0OBIYHO C ceBepa,
HO HEKOTOPBIE BUBI MPOHUKIIM C 3araja, 9epes3
ropubie cuctembl EBporisl (Grossgeim, 1948).

JInHaMU4ecKue MPOLECCHI, MOCIEI0BABIINE
3a IUICHCTOIICHOBBIM OJICJCHEHUEM, COKPATHIIH
IUTOIIAZ COCHSIKOB, U OHHM OCTaJUCh Ha He-
OOJIBIIIMX BBICOTAaX MPEATrOPHii, Ha CKalax U Ma-
JIOMONIHBIX TIOYBaX, TJI€ ¢ HUIMH HE MOTJIM KOH-
KypupoBaTh Ooiiee TpeOOBaTEIbHBIC IOPOJIBI.
3avactyio popmupoBaHue cocHskoB Jlarectana
cs3biBatoT (Tumadzhanov, 1940) ¢ ny6oBbsiMu
IecaMu u3 MaJi0a3nuaTcKo-
BOCTOYHO3aKaBKa3CKOrO J1y0a KPYIHOIBUILHU-
koBoro (Quercus macranthera). CoxpaHuBIiu-
€Csl YYaCTKU JAPEBHUX COCHOBO-ITYyOOBBIX JIECOB
B HACTOSIIEE BpeMsl MPOM3PACTAIOT B KCEPO-
(GUTHBIX yCIOBUSX. B cBsI3u ¢ 3TUM, 37€Ch yCHU-
JMBAETCSl POJIb TOPHOCTEIHBIX BHJIOB M HArop-
HBIX KCEpO(PHUTOB B TPAaBIHOM MOKpOBe. Takum
o0Opa3oM, 37ech CPOPMUPOBATHUCH KCEPODUIIb-
HbIE COCHSKM C  OCHapIETOM  pOraThiM
(Onobrychis cornuta), mrandeem ceacromuUM
(Salvia canescens), bopogauoM KpOBOOCTaHAB-
muBatonmM  (Botriochloa ishaemum), ocoxoit
auskoii (Carex humilis), BeliHUKOM KaBKa3CKUM
(Calamagrostis caucasica) u ap.

Pacnpocrpanenue jecoB u3 cocHbl Koxa
CoobrmrectBa obpaszoBanubie Pinus kochiana
pacnpoctpanensl B Kpeimy, Ha KaBkase, B 3a-
kaBkasbe (I'py3uss, Apmenus, AzepbOaiikan) u
Typruu (Menickii, 2003). OCHOBHBIE MaCCHUBBI
COCHSKOB M3 cocHbl Koxa mpuypoyeHsl K ce-
BepHBIM oTporam xpeodtoB bompmoro Kaskasa,
BKitouas Jlarecran. 3anaaHasi rpaHuLa apeaia
cocHbl Koxa mpoxogut no I'maBHomy KaBkas-
cKoMy XpeOTy u xpebram Manoro Kaskaza. B
ceBepHOl ApmeHun U A3zepbaiikaHe BCTpe-
Yal0TCs JIMLIb OT/EIbHbIE HEOONbIINE COCHO-
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Beie pomn (Aliev, Khalilov, 1975; Asadov,
Farzaliev, 2016), B Taublie, ropHbIX palioHaX
(puc. 2). HaxuueBanu u 10kHOH ApPMEHUU COC-
HSIKA OTCYTCTBYIOT. DTO OOYCJIOBJICHO OTCYT-
CTBHEM B IIJICHCTOLIEHE U TOJIOLIEHE JIEAHUKOBO-
ro mokposa Ha 31oii Tepputopun (Gulisashvili,
1956). Ilo pmamaeim M.C. CadapoBa (1967,
1991), BocrounsiM (hopriocrom Pinus kochiana
Ha KaBkase sBisieTcs COCHOBas poIla, MpPOU3-
pacrarorias Ha I0)HOM ckioHe [maBHoro Kas-
Ka3ckoro xpe0rta B OacceitHe p. Punuzvail —
benokanuaii (AzepOaiimkan).
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Puc. 2. Apean cocusl Koxa.
Fig. 2. Distribution of Pinus kochiana

Ha rtepputopun Poccum coobmectBa ¢op-
marmu Pineta kochianae pacmpoctpanensr B
ropax Kaskasa u Kpeima, Ha BeicoTax oT 900 10
2700 M Hax yp. MOpsl, IPOU3PACTAIOT HA CYXHX
¥ BIIQKHBIX MECTOOOMTaHMAX. B aHamormyHmIX
snaoronax, HO B OoJyiee TEMJbIX KIMMaTHye-
CKuX ycnoBusix, B KpeiMy u 3akaBka3be OHH
CMeHsAI0TCA  coolOmecTBaMu cocHbl [lannaca
(Pinus pallasiana), a B Gosee XOJOAHBIX Me-
CTOOOMTAHMAX — Ha 3alaJHOM U LEHTPAIbHOM
KaBkaze u B 3amagHoM 3akaBKa3be — MUXTap-
unukamu (Abies nordmanniana) win eapbHUKaMH
(Picea orientalis), a Taxke cyOaTbIMUHACKUMU
KyCcTapHUKaMu Wi tyramu. Ha Oonee GoraTbix,
XOPOIIO Pa3BUTHIX MMOYBAX COCHIKH 3aMEIar0T-
Cs IIUPOKOJUCTBEHHBIMU JilecaMH u3 Oyka
(Fagus orientalis) u myba (Quercus pubescens,
Q. petraea, Q. macranthera), a Ha maiomori-
HBIX MIEOHHCTBIX TIOYBAX YCTYMAOT MECTO
CTETHOM M HAaropHO-KCEPOPHUTHOM pacTUTEINb-
HocTH. B Jlarectane TeMHOXBOMHBIE JI€CO00pa-
3yIOIlKe OPOABI (€1b U MUXTA) OTCYTCTBYIOT, U
COCHSIKM Ha BEpXHEM TNpeielie pacripocTpaHe-
HUS CMEHSIOTCS CyOaIbIMICKUMU Oepe3HsIKaMH
(u3 Betula litwinowii u B. raddeana), a na
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HIDKHEW TpaHmie — ayOpaBamu (u3 QuUercus
pubescens u Q. petraea).

Cocna Koxa, BcTpeuasice Ha BbicoTax 200—
2600 M Hax ypoBHEM MOpsi, 00pa3yeT YUCThHIE
COCHOBBIE U CMEIIaHHbIE Jieca B paiioHax Bo-
cTouyHoro, LlentpanbHoro u 3anagHoro Kaska-
3a; HauboJyiee XOpOIIO MOSIC COCHOBBIX JIECOB
BbIpakeH B BocTOoyHOW yactu KaBkasza. CocHs-
KM pacnpocTpaHeHsl oT pp. Tebepna u Kybanp
u g0 p. Camyp. Ha cknonax bonbuioro u Mano-
ro KaBkaza cocHa Koxa npocturaer BepxHeu
rpanuiibl jeca (2800 m). Huxuss rpanuia pac-
MIPOCTPAHEHUS COCHBI 3aBUCUT OT PErHOHaNb-
HBIX YCJIOBHMH pa3inu4HbIX paiioHoB KaBkaza. Ha
ceBepHOM ckioHe [maBHoro KaBka3ckoro
XxpebTa, 0COOEHHO B €ro LEHTpaJIbHOM 4YacTu,
rae Hauboliee CHIBHO OBLJIO BBIPAXKEHO IUICH-
CTOLIEHOBOE OJIEICHEHUE, HIKHSS TIpaHuLa
pacipoCcTpaHEHHUS! COCHBI COBIMAAAET C HUKHEH
IpaHuLel JIETHUKOB B MEPHOJ] MaKCUMAJIbHOIO
OJIE/ICHEHHUS, KOTOpasi IO JaHHBIM Psiia aBTOPOB
(Mushketov, 1896; Reingard, 1913-1914), B
Oacceiine p. Kybanu cnyckanaces 10 800 M, a B
Oacceitne p. bakcan — 10 650 M Hag yp. MOpA.

B 3amagHom 3akaBka3be HIDKHAS T'paHMLA
pacnpoCTpaHEHUs! COCHOBBIX JIECOB IPOXOJUT
Ha BbicoTe 250 M Hanx yp. Mops (DoiauHA P.
Puonn); a B Boctounoit wyactu KaBkasza
(okpectHOCTH T. Maxaukana) — Ha BbicoTe 200
M (L’vov, 1964). B BocTouHOI yacTu 3akaBKa-
3bsl, B YCJIOBMSIX 3aCyLUIMBOIO KJIMMara, COCHA
ciyckaercsa 1o Tpuanerckoro xpe0ra y c. [I3e-
reu (I'py3ust). Ilpuumboif, mpensrcTByrOLIeH
COCHE IPOU3pacTaTh B HUKHUX MOSICAX rop, SIB-
JsieTCs 3acyLUIMBBIM KIMMAT HIDKHUX TOPHBIX
MOSICOB M IPEATOPHUIA.

IInomane cocHoBBIX JecoB Ha KaBkaze no-
cturaetr 300 teic. Ta. Hanbonee kpymHbIii Mac-
cuB, 0Opa3zoBaHHbIN cocHol Koxa, HaxoauTcs B
IOxnoit I'py3un (Mecxernn u J)xaBaxeTum),
Ha CEBEPHBIX CKJIOHAX Tpuanerckoro m Ajxa-
po-Umeperunckoro xpedtoB (50 TbhIC. Ta),
HauOOJIbIINE IJIONIAIM COCHOBBIX JIECOB COCpe-
notouyeHsl B Jlarecrane — 75 thic. Ta (Rasulov,
Adamov, 2008), KapauaeBo-Uepkecun — 78
thiC. ra (Frolov, 2005), Ka6apauno-bankapuu —
50 Tteic. Ta (Bondarenko, 2010) u CeBepHoii
Ocetuu — 7,1 1oIC. Ta (Budun, 1994).

B ropuom KpsimMy neca u3 cocHsl Koxa
MPOU3PACTAIOT B BOCTOYHOM YacTh SJITHHCKOTO
reo00TaHUYECKOr0 pailOHa, OHU BCTPEYAIOTCS
Ha BeIcoTax Oojee 1000-1200 M, 3aHMMas BbI-
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COTHYIO TI0JIOCY, PACHOJIOKEHHYIO BBILIE MOsica
JIECOB M3 COCHBI KPBIMCKOM M cocHbI llamnaca
(Poplavskaya, 1948; Didukh, 1987). Jleca u3
cocHbl Koxa B KpbIMy 3aHUMAIOT CKJIOHBI, CIIO-
KCHHbIE BEPXHEIOPCKHUMH U CPEIHEIOPCKUMU
U3BECTHSAKAMH, a TAK)KE MOPOJaMH BYJIKaHUYeE-
CKOro mpoucxoxjaenus. Ha ckimonax rop mpe-
00namaoT Oypble TOPHOJIECHBIE IMOYBHI, MOIII-
HOCTb KOTOPBIX MOXeT pocturath 1,5 m. Xa-
pakTEepHOM accolManveld KpPbIMCKMX COCHSKOB
sisierca acc. Pinetum kochianae caricosum
humilis (Didukh, 1987, 1992). ®opmupoBanue
necoB u3 cocHbl Koxa B Kpbimy, Tak xe, Kak u
BO BCel EBKCHHCKOM INpPOBUHLMHU, CBs3aHa C
najneoreorpauyecKuMu IMpoIeccaMu, IMPOUC-
XOJIMBLIMMH Ha IPOTSKEHUH IJIEHCTOLIEHA.

AHaJOTHYHbIE COOOIIECTBA TOPHBIX COCHS-
KOB M3 COCHBbI OOBIKHOBEHHOM B AJIbIIax W Ha
bankanax npouspacrtaroT Ha BeicoTax ot 800 10
1500 m (Schmid, 1936, Walter, 1956). B ropax
Maoit A3un COCHSIKHM MOJAHUMAIOTCS IO BBICO-
1ol 1400 M (Zahary, 1973), a B TopHBIX MaccH-
Bax Bepxnero IlpoBanca (®paniy3ckue Alb-
1bl) 00pasyroT nosic Ha Bbicotax 1500-1900 m
(Lejoly, 1976, Knaccudukanusi pacTUTEIbHO-
ctu CCCP, 1986).

O6mryro xapakTepuctuky (opmaruu Pineta
kochianae na teppuropuun CCCP npuBomutr b.
A. beixoB (1960), Beinensisi B Helt aBe cyddop-
Maluu: COMKHYTBIE Jieca U pelkojechs. B co-
OTBETCTBUMU ¢ TpUHATBIMH B P® mnpaBunmamu
(Jlecoyctpoutenbnas uHcTpykums, 2017) k
¢dopmanuu Pineta kochianae ortnocstcs nepe-
Bbs (10 40 net) ¢ coMkHyTOCThIO KpoH 0.4 u
Oonee, a TaKkKe HACWKIACHUS IPYTUX TPYII
Bo3pacta ¢ nmosHoToit 0.3 u Gosee. Penkonechs
u peaunbl ¢ noaHoTo 0.1-0.2 mMbl OTHOCHM K
COCHOBBIM pejikoiechsim (opmarus Subpineta
kochianae). Kpatkas xapaktepuctuka ¢opma-
nuu cocHsl Koxa M mepedyeHb OCHOBHBIX acco-
HUalMid C YyKa3aHUEM BUJOB-IOMHHAHTOB B
npenenax Coserckoro KaBkasza npuBeneHsl B
pabore B.3. ['ynucamBuiu ¢ COaBTOpamH.
(1975). OObmas xapakTepucTuka (opmaruu
cocHbl Koxa npusenena . 1. TymanxaHOBbIM
B CBOJIKE «PacTUTENBHOCTh €BPONEHCKOIN YacTh
CCCP» (1980). XapakTepuUCTHKY COCHOBBIX
necoB Kpeivckoro m-osa npusoaut S.I1. Jlnmyx
(1990, 2003).

Ctpoenne u BHUIIOBOHM cocTaB: J[peBecHbBIN
apyc (I51): B npenenax uMeeT COMKHYTOCTb OT
0.3 no moutu 1.0. [IpeBoctoit B Bo3pacte 100



2021; Nel: 7-27

A6oypaxmanosa 3. U. Hcmopus uzyuenus u 60npocsl 2eHe3uca COCHOBbIX J1eCos...

JIET U 0oJiee MOCTHUTAET BBICOTHI OT 5 10 25 M,
00bryHO OH HeBbIcOkHi (10-15 ™). bonurer
Bapeupyet ot Va mo Il kmacca, nmpeoGmagaror
npeBoctou [V kiacca GoHuTeTa. 3amac B BO3-
pacre crenoctu 50-300 m3. B cocrase apeso-
CTOA MOT'YT IPUCYTCTBOBATH CJICAYIOHIHUEC ITIOPO-
ael:  Acer platanoides, A. trautvetteri,
Armeniaca vulgaris, Betula litwinowii, B.
pendula, B. raddeana, Carpinus betulus, Fagus
orientalis, Fraxinus excelsior, Juniperus
oblonga, Malus orientalis, Populus tremula,
Pyrus caucasica, Quercus macranthera, Q.
petraea, Q. pubescens, Q. robur, Salix caprea,
Sorbus aucuparia, Taxus baccata, Tilia
begoniifolia, T. cordata. B moapocre ormeue-
uel: Betula litwinowii, B. pendula, B. raddeana,
Juniperus oblonga, Sorbus aucuparia, Taxus
baccata, Ulmus glabra.

SApyc nognecka (S11) 06bIYHO BbIpaXeH, €ro
coMkHyTOCTh 10 0.6. Hanbonee oObIYHBIMU BH-
AaMU IIOAJIECKA B pa3HBIX acconuanugax COCHO-
BBIX JecoB sBistorcs: Berberis  vulgaris,
Cotinus coggygria, Cotoneaster integerrimus,
Daphne glomerata, D. mezereum, Juniperus
oblonga, Lonicera xylosteum, Rhododendron
caucasicum, R. luteum, Rosa oxyodon, R.
pimpinellifolia. Yacro BcTpeuwaercss manuHa
(Rubus idaeus), xotopyto, ciemays TpaauIUsIM
mkosibl B. H. CykaueBa, OTHOCAT K TpaBsiHO-
KycrapauukoBoMy spycy (TKS). [ns nekoro-
PBIX accouMalui XapakTEPHO y4acTUe KycTap-
HUukoB Empetrum caucasicum, Vaccinium
myrtillus, V. vitis-idaea.

Hcropus usydeHus Jiecon
u3 cocubl Koxa B /larecrane

borannueckoe H3yuyeHHUE COCHOBBIX JIECOB
Jlarectana, HauaToe OoJyiee cTa JIeT Hazaj, Mbl
MoJipa3JiesiseM Ha JBa dSTana: O03HAKOMUTENb-
HBIA U onmcarenbHblid. OcoOble 3acayru B U3y-
YeHUM pacTUTeIbHOCTH JlarecraHa mpuHajie-
xat H. 1. Ky3nenoBy, kotopsiii B 1888 roay no
nopyuenuto Mmmneparopckoro Pycckoro reo-
rpaduueckoro oOIIecTBa COBEPIIMI ITyTelle-
CTBHE IO CEBEpHOMY CKJIOHY bonbmoro Kaska-
3a (1890, 1909, 1910). On wusywan ¢uopy u
pacturensHocTh bonbmoro Kaskaza, B ero
TpyAax TpuBeAeHbl (oTorpaduu  TrOpPHBIX
nanawadToB arectana. H.M. Ky3nenon otme-
TUJI OCOOEHHOCTH PAacCHpOCTPaHEHUs! JIECHOM
pactutrensHOCTH B JlarecraHe, B 4YacTHOCTH,
COCHOBBIX JIECOB, BCTPEUAIOLINXCA JIUIIb Ha Ce-

14

BEPHBIX CKJIOHAaX Top, M, OTYACTH, Ha CKJIOHAX
ceBepo-3amagHod M CEeBEPO-BOCTOYHOU IKCIIO-
3UIMHI; F0JKHBIC CKJIOHEI OBLIM a0COIIOTHO 0€3-
necubl. H. Y. Ky3nenoBsiM coBMecTHO ¢ A. B.
@®omusbM 1 H. A. Bymem 6butn omy0imnkoBa-
Hel  Beimycku  «Flora caucasica  criticay
(Materialy..., 1901). Ilo uroram cBoero myre-
mectBust 1o Haropnomy [larecrany B 1911 .
H. . Ky3HenoB 3Ha4UTENIBHO JIONOJHUII CBE-
JIEHUS O JiecaX I0ro-BocToyHOM yactu Jlarecta-
Ha W IpHUILIEN K BBIBOJY YTO, HECMOTpS Ha Ma-
ay10 ee 00JeCcEHHOCTh, B IOMCTOPUYECKOE Bpe-
Msl 371eCh OBLIM paclpoCTpaHEHbl OOIIUpPHBIC
MacCHBBI JI€BCTBEHHBIX JIECOB, IpPEUMYIIle-
cTBeHHO cocHOBBIX (Kuznetsov, 1913).

OaHUM M3 MEpPBBIX UCCIEI0BATENEH, OMbI-
TaBIIMMCS 1aTh 000OMIEHHOE ONHMCAaHUE TpaBsi-
HUCTOTO TOKPOBa COCHOBBIX JiecoB Harophoro
Harecrana, 6611 H. A. Bym (19050), xoTopbrii
MIPUBEJI HEKOTOPBIE CBEJIEHUSI O paclpocTpaHe-
HUU M COCTaBE COCHOBBIX JIECOB OacceliHa p.
Amnpnniickoe Koiicy. K atomy nepuosy oTHOCAT-
cs ero pabotsl «llo ckamam Anamiickoro [lare-
crana» (19056) u «boraHuueckue myTere-
ctBus o 3amagnomy Jlarecrany» (1905a), rue
aBTOp BBIJIESIET TPHU TJIABHBIX IOsiCA PACTH-
TENbHOCTHU B Jlarectane: rOpHOCTENHOM, COCHO-
BBIX JIECOB U PACTUTEILHOCTh AIBIIHICKOTO TO-
dca. Ha ocCHOBaHMM CBOMX HCCIENOBAHUN B
I'opnoit Tymeruu u 3anagnom Jlarecrane H. A.
bym nmpuBen Cnmcox pacTeHUM, XapaKTEpHBIX
U1 COCHOBBIX JiecoB: Aconitum orientale, A.
tucheticum, Salvia glutinosa, Delphinium
flexuosum, Senecio lampsanoides, S.
nemorensis, Geranium robertianum, Hypericum
hirsutum,  Dracocephallum  ryuschianum,
Ptarmica grandiflora. B nmanpueiimmem H. W.
Ky3HenoBeIM ObUIM BHECEHBI HEKOTOpBIE J10-
MOJIHEHUSI K CIIMCKY BMJIOB COCHOBBIX JIECOB,
cocraBneHHoMy H. A. bymewm. ®uaopucruye-
CKHE€ CIIMCKM, IPUBOJUMBIE JUISI COCHSIKOB
Haropsoro /[larectana 3TumMu aBTOpamu, Npea-
CTaBJICHbl TPUBHAJIBHBIMH  JIyTOBO-JIECHBIMU
BHUJaMH, IIUPOKO PAaCIpPOCTPAHEHHBIMH 110 BCE-
My KaBka3y Ha mosisiHax B HIMPOKOJIMCTBEHHBIX
jgecax, IMOJl M3PEKEHHBIMH JPEBOCTOSIMH CYO-
aNbIHUICKUX, a TaK)Ke JINCTBEHHBIX JiecoB. bo-
peaslbHble BHU[BI, XapaKTEPHbIE ISl COCHOBBIX
necoB Haropuoro Jlarecrana (rpyiiaHku, op-
XUJHBIE U Jp.), HE ObLTM UMU OTMEYEHHBI.

B 1e xe roapl GoTaHWKO-TeOrpauUecKue
HCCJIEOBAHMsI B BOCTOYHOM 3aKaBKa3be IpO-
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Bomun A. B. @omun (1904, 1911), xotopsrii
IpONOJKMII uccnenoBanuss B Haropuom [lare-
CTaHe, MPOWIS MapUIpyTOM IO BEPXOBBSIM .
ABapckoe Koiicy. Xapakrepusys pacTUTENb-
HocTh ['opHoro Jlarectana, ®oMHUH yKa3blBall
Ha TPYIIIOBOE MPOU3PACTAHUE CTAPBIX U MOJIO-
JIBIX COCEH ¢ Oepe30id, OCHHOM U JyOOM B yIIIe-
nbe OUIuTIb.

JnutensHOE Bpemsi uccienoBanusmu [lare-
craHa 3aHumaicsa Taike reorpad b. @. J1oOpsI-
HUH, KOTOPBI OTMETWJ mIpeoliagaHHe COCHO-
BBIX M OEpe30BBIX JIECOB HAa CEBEPHBIX CKIOHAX B
M3BECTHSKOBOW M claHlEeBoW yactu HaropHoro
Jlarectana, B OKpPECTHOCTAX aysioB Tisnans u
Xomap-Xora. OcHoBbIBasick Ha aaHHbix H.A.
Kysznenosa u H.A. byma, JIoGpbiHUH OoTMEYaeT,
4TO B COCHOBBIX Jiecax BHyTpuropuoro u Brico-
KOropHoro JlarecraHa COBEpILEHHO OTCYTCTBY-
10T BH/JIBI, XapaKTEpHbIE JJIs1 COCHOBOIO Jieca Ce-
BEPHOI'0 THUIIA, U TIOYTHU BCE BUJIbI CBONCTBEHHBI
TEHUCTOMY LIMPOKOJIMCTBEHHOMY JIECY, HIIU XKe
JIECHBIM U CYOaJIbIMICKUM Jyram, 4TO, Ha Halll
B3TJIs1/1, sIBIIsieTCss HeBepHBbIM. JloOpbiHuH (1927)
CHpPaBEAJIMBO 3aMETUJI, YTO KpailHss OeIHOCTh
necamu ['opHoro [larecrana BbI3BaHa, B MEPBYIO
oyepesib, HE €CTECTBEHHbIMU IIPUYMHAMU, a He-
pa3yMHOM JesITeIbHOCTHIO YEIOBEKA.

JlecoBox /1. b. byraes (1905, 1913) yxka3bI-
BaJl Ha TMPOMU3PACTAHUE UHUCTBIX COCHOBBIX
HacaxJeHud B ropax Taeicepyxckoro, Te-
muTib-I enatnunackoro, Aniyxo-Kamydunackoro
u baxnaganbckoro nHambOctB. H. . JluHHUK
(1905) ormeuan Bo3pacTaHue OOIM Yy4acTus
cocHbl B necax HaropHoro /larecrana mo mepe
npoBrxkeHus Kk aynam bexra u Tnsgans.

A. A. I'poccreiiMm BHEC OTpOMHBIN BKJIaJ B
uzyuenue ¢iopsl KaBkaza; uM omyOIHMKOBaHBI
BaXKHEMIIME paboThl Mo (JIope U pacTUTEITHHO-
ctu KaBkaza: «TuIbl pacTUTENBHOCTH CeBep-
Hoit wyactu Haropuoro Jlarecrana» (1925),
«Anamm3 ¢uopsl  Kakaza» (1936), «Pnopa
Kaskaza» (1938-1967), «PactutenbHblii moO-
kpoB Kaskaza» (1948) u np. I'poccreiim (1925)
noasepr kputuke B3rsael H. M. Ky3HenoBa Ha
UCTOPUIO BO3HUKHOBEHMSI W pOJIb HAropHO-
KCepO(QUTHON PACTUTENBHOCTH B COCTaBe JieC-
HBIX Qopmanuii. B pabore «AnHanu3 ¢uopsl
KaBkaza» (1936) oH mnpuBoAUT NOJIPOOHBIE
ONUCAHM HECKOJBKHX Y4YacTKOB Oepe30BbIX,
COCHOBBIX M CMEIIAHHBIX JIECOB, 3aHHUMAIOIINX
CEBEPHBIE CKJIOHBI B H3BECTHSAKOBOM 4YacTu
Haropuoro [larecrana: B ['ynube, Omu3 cene-
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Huii Mypana u Jlanyx. OH noauepkuBaeT Mnpu-
CYyTCTBHE B TPaBSHOM IOKPOBE OOJBIIOrO KO-
JUYECTBA JIECHBIX BHJIOB, XapaKTEPHBIX MJIA
COCHSIKOB: Rubus saxatilis, Gallium
valantioides, Carex sylvatica, Valeriana
alliariifolia, Pteridium aquilinum, Asperula
moluginoides, Fragaria vesca, Geranium
sylvaticum, Myosotis sylvatica, Brachypodium
sylvaticum,  Luzula  forsteri,  Anthriscus
sylvestris, Festuca drymeja.

P. . AGomun (1932) 3arparuBan BOIPOCHI
B3aMMOOTHOIICHHS JIECHBIX opmaruii KaBkaza
(COCHOBBIX M OEpPE30BBIX) C TPABSIHUCTHIMU TH-
naMmu pacTuTesnbHOCTU. Kacasich COCHOBBIX Jie-
COB, OH nucall: «boNbIIONH MHTEpPEC MpPeCTaB-
JSI€T PACTUTENBHOCTh YHUCTBIX HETPOHYTHIX
cocHskoB. [TouBa X OOBIYHO MOKPHITA TYCTHIM
KOBPOM THIHMYHBIX JIECHBIX MXOB, CBOWCTBEH-
HbIX XBOIHBIM JecaM Cesepa. [1o atomy moxo-
BOMY IIOKPOBY pa3OpocCaHbl TaKHe XK€ THIUY-
HbI€ MPEJICTABUTENIM TPABIHUCTOW U MEJIKOKY-
CTapPHUYKOBOM  PACTUTEIBHOCTH  CEBEPHBIX
XBOMHBIX JiecOB. TakoBbl OpyCHHMKA, YEpHUKA,
IpYIIaHKH, JTUHHES, HEKOTOPhIE OPXUIHBIC, 30-
JIOTapHUK, ACTpeOMHKA W Jpyrue», 4ro MoJ-
TBEpKJIaeT HAIM4KMe OOpealbHBIX BUIOB B COC-
HOBBbIX Jiecax Haropnoro /larectana.

['eoboTannueckne uccaeaoBaHUsI COCHOBBIX
JIECOB, PACIPOCTPAHEHHBIX B COIMpPEAEIIbHBIX
pationax ['opnoit Tymerun (ceBepo-BocTOUHAS
I'py3us) mposenenst M. U. TymamkaHOBBIM
(1938, 1940). Ero pabora «Jleca I'opnoit Tyre-
tuu» (1938) mmeer HemocpeACTBEHHOE OTHO-
nieHue K jecaM l'opHoro Jlarecrana, Xots cama
Tyierus aIMUHUCTPATUBHO U HE SIBJSIETCS Ya-
cteio ['opHoro [larecrana. Kak numer Tyman-
JKQHOB, A3TO OOBSCHSETCS ONMU30CTHIO PACTHU-
TEJILHOCTH COCHOBBIX JiecoB ['opHoit Tymerun u
pactutenbHoctd ['opHoro Jlarecrtana, B oco-
OCHHOCTH, COCHOBBIX JIECOB CJIAHIIEBOM YacTh
I'opuoro /larecrana. B reonornueckom OTHO-
mennu ['opHas Tymerust BMecTe ¢ TeppUTOpHE
Bepxnero cnanneBoro JlarectaHa cocTaBisieT
YacTh OOIIMPHOTO IIEJIOTO — BBICOKOTOPHOM
CJTaHIIEBO-TIECYAHUKOBOIM obnactu BocTouHoro
KaBkaza (Shchukin, 1926; Ataev, Bratkov,
2013; Ataev, 2019). I'opnas Tywerus, sBiassich
Ioro-3anajHon yacteto Haropnoro /larecrana B
€CTECTBEHHOMCTOPUYECKOM OTHOILIEHUHU, Mpe-
CTaBJISIET ¢ HUM ennHoe 1enoe. Kak ormedan A.
A. I'poccreitm (1948): «Jleca I'oproro Jlarecra-
Ha HE CTOJIb XOPOIIO U3Yy4eHbl, Kak jeca Tyrie-
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THU, HO TO, YTO O HUX MbI 3HAEM, MOKA3bIBAET,
YTO OHM MEHEee THUIMHYHBI, He 00pa3yloT CTPOro
IIOCJIEZI0BATENIbHBIX PSJIOB acCOLMalUi, Kak B
Tymerun, 4To OTYACTH OOBACHSETCS CUIIBHBIM
BO3/ICIICTBUEM Ha HUX YEIOBEKAY.

B BepxoBbsix p. ABapckoe Koilicy, B yiiense
X3aH-0p, B OKpPECTHOCTSX aysoB Tidnans u
Xomap-XoTa cocHa 00pa3yeT COMKHYThIE Jipe-
BOCTOM Ha ceBepHbIX ckioHax. M. M. Tymamxka-
HOB (1971) ormewan, 4YTO COCHOBBIE Jieca B
ciaHueBoM JlarecraHe JOCTUrarOT MOLIHOTO
pa3BUTHA, OCOOCHHO KPYITHbIE UX MAaCCHUBBI CO-
cpenotodensl B Kyrnabckom ypouuine, MExIy
aynamu Tinspans u Taspara. BnocnencrBuu
neca TnsapatuHckoro u LlyHTMHCKOro pailoHOB
uzyuan [I1.X. Omapos (1968, 1968a).

K. FO. AbGaue (1968) mpoanamm3upoBal
pacnpoctpaHeHue cocHsikoB B HOxxnom J[lare-
CTaHE U BBISIBUJI, YTO OHU MPUYPOUYECHBI K BIIAXK-
HBIM CEBEPHBIM CKJIOHam B BepxoBbsix p. Ca-
Myp, 61u3 aynoB Jlyuek u Pyryn u HOCAT ocCT-
poBHO#1 xapaktep. Ilo ero manusiM, B FOxxHOM
Jlarectane BCTpEYarOTCSl COCHSIKM TpaBsHO-
KYCTapHUKOBBIE (C pPa3BUTHIM TOJJIECKOM) U
3eJIEHOMOIIHbIE (C YepHUKOU U OpycHuKoil). Ha
BepXHeW rpanuie yeca B Oacceitne p. Camyp
COCHA MMEET CTJIAHUKOBYIO (hopMYy.

Haubonee neranpHas reoboTaHuveckas xa-
pakTepUCTHKa COCHOBBIX JIECOB IpUBEICHA B
HEOMyOJIMKOBAHHOM PYKOMHCH JUCCepTAIli M.
M. MaromenmupsaeBa «['eoboTaHnUyeCKUiA
aHanu3 TopHbIX JiecoB Jlarectana» (1965), raoe
MIPUBE/ICHBI JJaHHBIE N0 (DJIOPUCTHYECKOMY CO-
CTaBy, CTPYKTYpe U KIACCH(PHUKAIUU COCHOBBIX
U IIHPOKOJIMCTBEHHBIX JiecoB l'opHoro Jlare-
crana. Im (Magomedmirzaev, 1967) oxapakre-
pU30BaHa JiecHas pacTtureiabHocTh HaropHoro
Jlarecrana, paccMaTpUBalOTCsI BOMPOCHI BOC-
CTaHOBJICHUS! COCHSIKOB W BHYTPHUBHJIOBOHM W3-
MEHYUBOCTHU COCHBI.

M.M. Maromeamup3aeBsIM OCTIACh HEU3Y-
YEHHBIMU OOIIMPHBIE MACCUBBI COCHOBBIX JIECOB
nonuubel p. AHmuiickoe Koiicy, oOmiee mpen-
CTaBJICHHE O HUX CIJIOKUJIOCH BO BPEMS €r0 3KC-
neauuy Ha borocckuit xpebet B utone 1961 r.,
YTO MO3BOJIMJIO aBTOPY CUUTATh X CXOAHBIMU C
Tymerckumu necamu, uzydenueivu WM. U. Ty-
Ma/pKaHOBBIM (1938); HO OHHM pa3nUYarTCs MO
ycnoBusiM mipouspactanusi: B 'opHoit Tymerun
COCHOBBIE Jieca MPOU3PACTAIOT Ha CIaHIaX, a B
JlarecraHe OHM paclpOCTpPaHEHbl TaK)Ke Ha U3-
BECTHSKAX U MECYaHUKaX.
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Honroe BpeMsi OCTaBaJIUCh HEU3YyYEHHBIMU
cocHoBble Jeca [Ipearopnoro [larecrana. Heko-
TOpBIE CBEJICHUS O HUX COJEPIKATCs JMIIb B pa-
o6ore b. ®@. JloopeauHa (1926). OH oTmeuaer,
YTO OHU XapaKTEPU3YIOTCS OCOOBIM BHUIOBBIM
COCTaBOM, y4yacTHeM Ay0a cKajbHOro, ayba my-
LIMCTOTO, MOAJECKOM M3 MOXJKEBEJIbHUKA IIPO-
JIOJITOBATOT0, CKYMIIUH, YKOCTEpa, KU3WIbHUKA.
ITo muenuto II. JI. JIsBoBa (1970), cocHsiku
[Ipenropuoro JlarecraHa sIBISIFOTCS OCTaTKaMu
COCHOBBIX JIECOB, HEKOTla IIMPOKO paclpocTpa-
HEHHBIX 10 CKJIOHaM rop, ciyckaniuxcs Kk Kac-
nuiickomy mopro. B cBoeii pabore «Jleca [lare-
cra"a» (1964) JIbBOB MPUBOIUT XapaKTEPUCTH-
Ky JlecHOU pacturensHocTH IIpenroproro lare-
CTaHa, B TOM YHCIIE U COCHOBBIX JIECOB.

Xo3siicTBeHHas TUMNOJIOTU JiecoB Jlarecra-
Ha, B TOM YHKCJI€ U COCHIKOB, Oblila pa3paboTaHa
B 1960-x rr. rpymnmoii secoBogoB XapbKOBCKO-
ro CeJIbCKOXO3AWCTBEHHOTO MHCTUTYyTa uUM. B.
B. JokyuaeBa noxa pykoBojactBoMm b. @. Ocra-
neHko. Ero monorpadus «Tunsr necoB Jlare-
cranckoir ACCP» (1972) conepxut undopma-
IIUIO0 TI0 BUJOBOMY COCTaBy, CTPYKType M pac-
IIPOCTPAHEHHUIO HEKOTOPHIX COCHOBBIX JIECOB
Jarectana. Tumbl Jleca UM BBIJICIECHBI C HC-
[10JIb30BAHUEM METOJI0OB YKPaWHCKOM THUIIOJIO-
rudeckoil wkonsl E. B. Anekceesa — I1. C. Ilo-
rpeOHsIKa.

Hexortopsie cBeneHust o coolIiecTBax coc-
HOBBIX JiecoB JlarectaHa NMpuBEJEHBI B CBOJKE
«PacturensHocTs EBponeiickoit wactu CCCP»
(Isachenko, Lavrenko, 1980). B Kpsimy kiac-
cudukanuio cocHskoB u3 Pinus kochiana B
pamMKax 3KOJIOTO-(QJIOPUCTUYECKOTO TMOJAXOAa
pa3pabotanu B.B. Kopxenesckuit (1986) u
SLIT. dunyx (1990).

B mocnenHee BpeMs MCCIENOBaHMs COCHO-
BbIX JiecoB Ha CeBepHoM KaBkase HampaBieHbI,
B OCHOBHOM, Ha MW3yY€HHUE LICHONOIYJISILIHIMA,
MPOCTPAHCTBEHHON CTPYKTYPHl W KHU3HEHHOTO
cocrosiHus apeBoctoeB (Gabeev, Gabeeva, 2007;
Tembotova et. al, 2012), npuMeHsIOTCS TUCTaH-
LIUOHHBIE METO/]IbI KapTorpadupoBaHus
(Sablirova et. al, 2015). I'eoboTaHHYECKUM HC-
cienoBaHusaM cocHskoB CeBepHoro KaBkasza mo-
cesmieHsl pabotel B. FO. ®@ponosa (2005), C. B.
bounapenko (2010) u wamm (Abdurakhmanova
etal., 2015, 2016, 2018) (puc. 3-5).
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Puc.

3. Coo011ecTBa COCHOBBIX JICCOB
Bricokoropnoro /larecrana.
Fig.3. Communities of pine forests of
high-mountainous Dagestan.
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Puc. 4. Cocnossle seca IIpearopuoro larecra-
Ha ¢ AyOOM ITYIIHCTBIM.

Fig.4. Pine forests of Piedmont Dagestan with
Quercus pubescens.

Puc. 5. CocHoBsle neca BHyTpuropHoro u3s-
BECTHSKOBOro Jlarecrana.
Fig. 5. Pine forests of innermountain
limestone Dagestan

AHTpPONOTreHHOe BJIMSIHNE HA PACTHTEIbHBIH
MOKPOB COCHOBBIX JIECOB

[To cpaBuenuto ¢ npyrumu pernonamu Ce-

BepHoro KaBka3za, [larectaH sBiseTcsi KpaiiHe

neconeUIMTHON TeppuUTOpUeH: O00IIast IIo-
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maap JiecoB Jlarecrana cocraBisieT okono 590
Thic. Ta (11% mnomanu pecrydnuku). Ha coc-
HOBBIC Jieca MPUXoaAuTcs Bcero 75 Teic. ra (1,5
% mmomanu pecryonuku), T. €. 17 % necomno-
KpbITOH iomaau Jlarectana.

B obnactu pacmpocTpaHeHUS TEMHOXBOW-
ueix mopox CesepHoro Kaskaza (Abies
nordmanniana, Picea orientalis) cocusku, He
OyIqyud CIOCOOHBIMH K BO300HOBIJICHHIO O[T
MOJIOTOM €JIM Y MHXTHI, BBITSCHEHBI HA YYACTKU
C HEepa3BUTHIMU CKaJIbHBIMU ITOYBAMH, Ha KOTO-
pBIX €1b M MHUXTa HEYCTOWYMBEI K BETPOBAJIaM.
B Jlarectane, HaxodiieMcs 3a mpeaeaaMu ape-
aJIOB, €M W IMUXTHI, COCHOBBIC Jieca SBISIOTCS
KOpeHHOU (hopmaruelt, 3aHuMaroIel BEpXHIO0
4acTh JIECHOTO Mmosica Ha Beicotax 1000—2600 m
Haj yp. Mopsi. COCHOBBIE Jieca BCTPEUAIOTCs Ha
BbicoTax oT 250 M Hax yp. mops. Ha BeicoTax
MeHee 1200 M OHM KOHTaKTHPYIOT C IIHPOKO-
JUCTBEHHBIMU TOpPOJaMH (B OCHOBHOM, C Oy-
KOM U rpaboM), KOTOpbIE MOT'YT, MOJ00HO TeM-
HOXBOWHBIM TIOPOJIaM, BEITECHATH COCHY B Me-
CTOOOMTAHUAX C MOUIHBIMU IUIOJAOPOIHBIMU
nouBaMu. [103TOMY COCHSKM YacTO SIBISIOTCS
MUOHEPHBIMU COOOIIECTBAMU Ha Tapsx, 3aje-
JKaX, OCBHITISX, YU4ACTKaX ¢ OOHaXCHHBIM TPYH-
TOM, 00pa3yrOIIMXCs B pe3yibTaTe cXoAa cele-
BBIX TIOTOKOB, 0OBAJIOB, OIIOJI3HEH, TasTHUS JIC/-
HUKOB. Ha 3TUX TeppUTOpHSIX COCHA KOHKYpPH-
pyer ¢ 6epesamu (Betula litwinowii, B. pendula,
B. raddeana), Taxke SBIAIOIIUMECS MHOHEP-
HBIMH JIPEBECHBIMU TIOPOJIaMU. DTH BUIBI Oepe3
4acTO BCTPEUAIOTCS B COCTaBE COCHOBBIX JIpe-
BOCTOEB, OHH MOTYT BO30OHOBIISITECS B «OK-
Hax», MOCJIe BEeTpOBaJlia WM HU30BOTO MOXkKapa.
OHaKO TOJHOCTHIO BBITECHHTH COCHY B XOJIC
OKOHHOW JMHAMUKH Oepe3bl HEe MOTYT, BCIEH-
CTBHE WX MEHBIICH JOJITOBEYHOCTH, TIO0 CpPaB-
HEHUIO ¢ cocHOW. Hu30BbIE mOXKapbl MIPUBOIAT
K (OPMHUPOBAHUIO JIPEBOCTOEB C JIBYMS-TpEMs
MOKOJIEHUSIMU COCHBI, 4YTO OBLIO OTMEYEHO
takke B CeBepo-OCETUHCKOM 3allOBEIHUKE
(Zapovedniki..., 1990).

Wnas nuHamMuka HaOmogaeTcsl mocie Bep-
XOBOTO MOapa U CIUIOMIHOM pyOKH, Tae 6epesa
MOJKET paHblIIe COCHBI 3aCENIATh T'apu U BHIPYO-
KM, U3-32 OTCYTCTBHSI CEMSIH COCHBI B TOJ Cla-
6oro cemenomenus. Kpome Toro, Gepesa mo-
JKET JIaBaTh MHEBYIO MOPOCIb U KOPHEBHIE OT-
npeICKH. JlabHENIIIEMY MOCEIEHHI0 COCHBI BO
BIIQXKHBIX YCIIOBUSIX MPEMATCTBYET OypHOE pas-
BUTHE TPaBSIHOIO MOKpoBa. B Takux ciydasx
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Oepesa MPEnsTCTBYET MOSBICHUIO U POCTY MO-
gomoro mokosenus Pinus kochiana, wunorma
MOJIHOCTBIO BBITECHSISA COCHY. B Jlarectane mbl
HEOJIHOKpPAaTHO HaOJI0Jalu XapakTepHOe codye-
TaHUE COCHOBBIX M OEpE30BBbIX JIECOB HA CKJIO-
Hax Trop, NPOIIEHHBIX MOXapoM, Korjga Oepes-
HSIKY 3aHUMAJIH JIO)KOWHBI, HAITPABJIICHHBIC BHU3
[0 CKJIOHY 1O JIMHUU CTOKa BObI C BIAXKHBIMU
rIIyOOKMMHU TOYBAMH, & COCHSIKM — BBITYKJIbIC
BOJIOpa3Aesibl MEXAYy HUMHU C MaJlOMOUIHBIMU
HICOHUCTBIMU CYXHUMH TTOUYBAMH.

B psine ciydaeB BO3MOXHA CMEHa CMeEIIaH-
HOTO COCHOBO-0Epe30BOr0 IpPeBOCTOSI Ha COC-
HOBBIH, MO0 Mepe BBINAJCHUS MEHEE J0JIrOBEY-
HOU Oepe3bl. B mosice OykoBBIX JIECOB MOJ IO-
JIOT COCHOBO-0€pEe30BBIX JIECOB MOTYT IOCe-
JATHCS IIMPOKOJIUCTBEHHBIE MOPobl. B obna-
CTH pacHpOCTPAHEHUS TEMHOXBOWHBIX JIECOB
(3a mpenenamu Jlarecrana) moj mojor COCHS-
KOB Ha MOYBaX C HAJMYMEM TOPU30HTA MEJKO-
3eMa BHEJPSIOTCS €lb U NuxTta. B pesynbrare
pyOoK (BKJIOYas BBIOOPOYHBIE PYOKH COCHBI)
TyOOBO-COCHOBBIE Jieca C ydacTHeM rpada, a
TaK)X€ COCHSIKM C COMKHYTBIM IOJJIECKOM CMe-
HAIOTCSL AyOOBO-TpabOBBIMU JIECAMU WJIH KY-
cTapHUKOBbIMU coobmiectBamu (Tumadzhanov,
1938; Bykov, 1960).

Cucrematnueckass BbIpyOKa JpEBECHBIX
HaCaXJCHUH, YacTO BO3HUKAIOIIUE TOXKaphl B
nocnennue 10 neT, OTCyTCTBUE JI€COBOCCTAHO-
BHUTEIIbHBIX PabOT B HY)KHOM KOJIMYECTBE TPU-
BeJla K Pe3KOMY HapylIeHHIo0 OamaHca JIecomo-
KpPBITBIX COCHOM muiomaae. Ha ropHeix ckio-
HaxX JIECOBOCCTAHOBUTEIbHBIE PAOOTHI MPOBO-
JATCsl KpaiiHe pefko. YObUIb JECHOM IUIoaan
B TOpax CKa3bIBaeTCsl Ha PEKHUME PEK, Ha BOJ-
HOM OanaHce psiga paiioHoB Jlarecrana. Hamm-
L0 YChIXaHHME€ MHOTHUX HMCTOYHUKOB, KOTOpPBIE
CYLIECTBOBAJIM, IIPEXkE BCero, Oiaroaaps Ape-
BECHOW pacturenbHOcTU. HekoTopeie Teppacu-
pOBaHHbBIE CKJIIOHBI 3aMETHO 3poaupoBaHbl. Ha
TaKMX CKJIOHAX IeJIeco00pa3HO MpeaycMaTpu-
BaTh KOMIIJIEKC MTOYBO3AIIUTHBIX MEPOTPHUSATHIA;
KpYTbl€ TAXOTHOHENPUTOHBIE CKJIOHBI LIETECO-
00pa3HO 3aHATH MOJ KYJIbTYpPbl COCHBI, TaKXKe
Ha HEKOTOPBIX CKJIOHAX KEJNATebHO CO37aBaTh
€CTECTBEHHbBIE YCJIOBMSI JJIl E€CTECTBEHHOI'O
BO300HOBIIEHHS Jieca. Ha HEKOTOPHIX ydacTkax
periiaMeHTHPOBaTh BHITIAC CKOTA.

HecMoTpst Ha TO, 4TO HEKOTOpPbBIE Y4YacCTKHU
COCHOBBIX JIECOB HAaXOJSITCS Ha OXPaHIEMBIX
TeppuTOpUsX (IpUpOAHBIN napk «Bepxuuii I'y-
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HUO», 3aka3Huku TispatuHckuii, Kocobcko-
KeneGckuit, YapoauHCckuil), B HUX TIEpHOIUYEC-
CKM HaOJIOAAIOTCSA CHUCTEMaTHUYeCKue pyOKu U
4acTO BO3HHUKAIOT MoXkaphl. Tak, nuib 3a mo-
cinennue S setr (2015-2020 rr.) nmoxapam noj-
Bepriich 6osiee 200 ra COCHOBBIX JISCOB.

Kpome pyOok m moxapoB, cocHsku /[lare-
CTaHa JJUTEIbHOE BpeMsl CYIIECTBOBAIU B
YCIIOBUSIX MHTEHCUBHOTO BbINIaca cKoTa (KOpOB,
oBell M Ko03). Beimac compoBoxkiaics pyOkoi
JIPEBOCTOEB, MOJJIECKA U MOAPOCTa HA JIpOBA U
CTPOUTENIbCTBO KUJIbs, @ TAK)KE B LIETISAX OCBET-
JICHUS TTACTOUIIIHOTO TPABOCTOS; U, KPOME TOTO,
MOEJJaHUEM CKOTOM BCXOZOB M MOJIOJIOTO IMOJ-
pocTa JIpeBECHBIX MOPOA. DTO MPUBEIO K yBe-
JUYEHUI0O OOWIMS  CBETONIOOMBBIX  BHUJIOB,
YCTOMYMBBIX K NACTOMILIHOW Harpyske, 4acTuy-
HOMY YHUUYTO>KEHHUIO COCHSIKOB HIIU MPeoOpaso-
BaHUIO UX B COCHOBBIE PEKOJIECHS U PEIUHBI.

3a nocnenuue 20 et nacTOMIHAS HAarpy3Ka
HECKOJIbKO COKpaTHJlach, B CBSA3HM C Ilepecelie-
HUEM JKUTEJIe HEKOTOPHIX TOPHBIX PaliOHOB B
ropora W paBHuHHbIe mocenku (lbragimov,
2011). Taxke Ha OOIIMPHBIX IUIOMAASX IIpeE-
KpaTWJIOCh MCIIOJIb30BAaHUE 3€MENb I0J Teppa-
CUpPOBaHHbIE MAIIHU U aOPUKOCOBBIE CaJbl. ITO
IIPUBEJIO K 3aCEJIEHUIO0 MacTOMI, 3ajiexei, 3a-
OpOILIEHHBIX MAIIeH U cafoB cocHoil. B KaBkas-
CKOM 3aIllOBEJHMKE IMOCIE MPEKpalleHHs BblNa-
ca ckoTa cocHa Koxa Havana akTUBHO 3aXBaThl-
BaTh yTpadyeHHbIE IUIOMIATU. AHAJIOTUYHBIE
mpoliecchl UAYT U B TOPHBIX pailoHax [larecra-
Ha, HaunHas ¢ 1944 r., mocie nenopTanuu u3
[Jarectana 37 TbIC. YEUEHLEB U IIEPECEICHHUS
4acTH TOPHBIX CelieHuH Jlarecrana Ha TeppUTO-
puto Yeueno-Murymickoit pecnyonuku. B 1944
r. u3 21 ropHoro paiiona [larecrana Ob10 Ie-
peceneHo 144 naceneHHbIX nyHKTa, 109 Konxo-
30B, 16 100 xo3s#icTB, 1 Hacenenue u3 110 rop-
HBIX CEJIEHUW B KOJIMYECTBE OKOJO 63 ThIC. Ye-
JoBeK, uTo cocrtaBisuio 20 % HaceneHus rop-
HBIX paiionoB Jlarectana (Ibragimov, 2011).

B 30-50-¢ rogst XX Beka, BCIEICTBUE BEI-
PYOKH COCHOBBIX JIECOB U HHTEHCHUBHOTO BBIMA-
ca OBell M KO3, 3/1eChb Ha4yalluCh IPO3UOHHBIE
IIPOLIECCHI, IPUBJIEKIINE K OTOJIEHUIO H3BECT-
HIKOBBIX TIKT. OgHako, HaunHas ¢ 90-x rr. XX
BEKa, B CBA3M C pa3BajOM COBX030B U KOJIXO-
30B, B ['opHOoM Jlarecrane nmpoucXoIuUT YyMEHb-
IIEHUE TI0T0JIOBbSI MEJIKOIO pOraToro CKoTa,
ocnabyieHne MacTOMIIHON Harpy3KH U yMEHb-
[IeHHEe BRIPYOKH Jieca Ha JAPOBa JJis OTOTLICHUS
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KWIMIL. DTH IeMorpaguvecKre W COLUaIbHO-
HKOHOMHUYECKHUE MPOLIECCHI MOCTEIIEHHO PHBO-
JAT K YJIYYIICHUIO COCTOSIHHSI MPHUPOAHBIX CO-
obmecTB. Ha oOmmpHBIX MIomaasix mpekpaT-
JIOCh HCIOJIb30BaHHE 3E€MEJb I10JI TEePPacCUpO-
BaHHbIC TAlNIHU M aOpUKOCOBBIE Cajbl. DTO
HPUBEJIO K 3aCEICHHIO MacTOMIL, 3a0pOIIeHHBIX
HalleH U CaJioB COCHOM 1 yBeIHYEHHE IUIOMAAN
HPOU3BO/HBIX COCHOBBIX JIECOB.

Takum 00pa3om, BBISBICH sl ITUHAMUYC-
CKHMX TEHJCHIH, MIYIIUX B COCHOBBIX Jecax
Bcero KaBkaza moji BIUSIHMEM TNPHPOJHBIX H
AHTPOIIOTCHHBIX (HAaKTOPOB. YCHIIUBIICECS B
HOCIIeTHEE CTOJIETHE AHTPOIOI€HHOE BO3JCH-

JTYKTUBHBIX CEIIbXO3YTOJINH, JIECHBIC TOXKaphl)
Ha COCHOBBIE Jieca NPHUBEJIO K COKPAIICHHUIO
TJIOMIAIM HEKOT/Ia MIUPOKO PaCIpOCTPaHEHHBIX
KOPEHHBIX JIECOB U K MOCIEAYIOIIEMY yBEIHYe-
HUIO TTPOM3BOJHBIX COCHSKOB, C MPeo0IIalaHu-
€M BUJIOB JIYTOBOTO (hiioporieHoTHNa. B cBs3M ¢
9TUM, BOXHOM 3a/layeii B COBPEMEHHBIX YCIIO-
BUSIX SIBJISIETCSI COXPAHEHHME COCHOBBIX JIECOB,
pa3paboTKka HaydYHO OOOCHOBAaHHBIX METOJOB
HEHUCTOIIHUTEIHLHOTO JIECOIIOIb30BaHUs, HEO0O0-
XOJUMOTO JUIsl TOJJACPKaHUS PECYPCHOTO II0-
TeHnmana cocHbl Koxa kak HamOojee BaKHOM
necooOpa3yroniel mopoasl B pecnyonukax Ce-
BepHOro Kagska3sa.
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Abstract: A rare polypore species Antrodia hyalina Spirin, Miettinen & Kaotir. collected in Dagestan
is reported for the Caucasus for the first time. Data on the finding from the Samurskiy National Park
is listed with information on substrate, habitat, and voucher specimen kept in the Mycological Her-
barium of the Komarov Botanical Institute (LE). The known distribution of the species in Russia
and Europe is briefly discussed. New ITS nuclear ribosomal DNA sequence from studied specimen
of Antrodia hyalina has been generated and deposited into the GenBank database.

Keywords: aphyllophoroid fungi, biodiversity, Dagestan, forest ecosystems, polypores, Samurskiy
National Park.

For citation: Volobuev S. V. Antrodia hyalina (Polyporales, Basidiomycota), new species to the
Caucasus. Botanical Journal of the North Caucasus, 2021; 1: 28-34.

Antrodia hyalina (Polyporales, Basidiomycota) — noBblii Bua ajist KaBkasa

C. B. Bosodyes
bomanuueckuii uncmumym um. B.JI. Komaposa PAH, Canxkm-Ilemepbype, P®
D<dsergvolobuev@binran.ru

Pesrome: Briepeoie Ha KaBkase 3aperucTprpoBaH pelkuii BuI TpyToBeix rprboB Antrodia hyalina
Spirin, Miettinen & Kotir., cobpannsiii Ha Tepputopuu Jlarecrana. [lpuBonmsTcs cBeieHHs O
Haxoake u3 CaMypcKOro HallMOHAJIBHOTO Mapka ¢ MHpopMmanueil o cydcTpare, MECTOOOMTAaHUH U
Bay4depHOM 00pasiie, XpaHsiieMcs B MUKOJIOrn4eckoM repoapuu boTaHn4eckoro HHCTUTYTa UMe-
Hu B.JI. Komaposa (LE). Kparko o6cyxxnaercs u3BectHoe pacnpoctpanenue Buja B Poccun u EB-
porte. HoBas mocnenoBarensHocTh ITS obmactu sp/IHK, momydeHnHas U3 UCCIIeJOBAaHHOTO 00pasia
Antrodia hyalina, nenonupoBana B 6a3y nanusix GenBank.

Knroueevie cnosa: apumnodopouaasie rpudbl, Onopaznoodpasue, JlarectaH, IeCHbIE YIKOCUCTEMBI,
TpyToBUKU, CaMypCKHii HAITMOHATBHBIN MapK.

Jlnsa yumupoeanus: Bonoodyes C. B. Antrodia hyalina (Polyporales, Basidiomycota) — HoBbIit Bu
s KaBkasza. bomanuueckuti gecmnux Cegeprnoco Kaskasa, 2021; 1: 28-34.

Introduction and basidiospores not having any reaction with

The genus Antrodia P. Karst. (Polyporales, Melzer’s reagent (Bernicchia, Gorjon, 2020).
Basidiomycota) is a polyphyletic taxon which  Recent multi-loci molecular phylogenetic stud-
unites poroid fungi causing a brown rot, pos- ies provided reasons to accept separate genera

sessing predominantly dimitic hyphal system  Amyloporia, Anthoporia, Brunneoporus,
28
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Cartilosoma, Fibroporia, Resinoporia, etc.
(Rajchenberg et al., 2011; Bernicchia et al.,
2012; Ortiz-Santana et al., 2013; Karasinski,
Niemeld, 2016; Audet, 2017a, 2017b; Zmitro-
vich, 2018) along with Antrodia s. str. (Spirin et
al., 2013a). At the same time, the broad taxo-
nomic concept of the genus Antrodia is reflect-
ed in the major modern summary books on the
poroid fungi of Europe (Ryvarden, Melo, 2017,
Bernicchia, Gorjon, 2020) and is traditionally
used in primary field inventories of fungal di-
versity.

In October 2021 the remarkable fungal spec-
imen from the genus Antrodia s. lato has been
collected during the ongoing investigation of
species composition and ecology of aphyllopho-
roid fungi in lowland deciduous forests of the
“Samurskiy” National Park started by the au-
thor since 2019 (Volobuev, 2020). This com-
munication is devoted to a description of new
finding and a brief discussion of its ecological
and geographical relationships.

Material and methods

Basidiomata were collected from dead fallen
branches of Populus nigra in the liana decidu-
ous forest dominated by Populus nigra L.,
Fraxinus excelsior L. and Carpinus betulus L.
(Fig. 1, A). The geographical coordinates of
sampling area are N 41°51°50.4”, E
48°32°44.1”; altitude is —35 m a.s.l. The vouch-
er specimen is kept in the Mycological Herbari-
um of the Komarov Botanical Institute (LE) un-
der the collection number LE F-334706.

Identification of specimen was performed
by light microscopy technique following Volo-
buev (2020). Additionally, DNA analysis has
been carried out according to the procedure de-
scribed in Volobuev et al. (2021). For this, the
ITS1-5.8S-1TS2 region of nuclear ribosomal
DNA was amplified with the ITS1F/ITS4B
primers (Gardes, Bruns, 1993) using Plant Di-
rect PCR Master Mix (Thermo Scientific) with-
out prior DNA purification according to the
manufacturer’s instructions. Sequencing was
performed on an ABI model 3500 Genetic Ana-
lyzer (Applied Biosystems). The newly gener-
ated sequence was deposited in GenBank (ac-
cession no. OM281603).

The maximum-likelihood analysis using the
IQ-TREE web server (Trifinopoulos et al. 2016)
with 1000 ultra-fast bootstrap repeats was per-

29

formed to identify the phylogenetic position of
the sampled material. Data for 43 additional
ITS nrDNA sequences included in the final
alignment and the GenBank accession numbers
are presented in table (see supplementary files).

1 e . : . o :
Fig. 1. Habitat (A), pore surface (B) and basidi-
ospores (C) of Antrodia hyalina, LE F-334706.

Scale bar: B—1mm, C—5 pm.
Puc. 1. MecrooOutanue (A4), MOBEpXHOCTH MOP
(B) u 6asumuoctopsl (C) Antrodia hyaling,
LE F-334706. JIuneiika: B — 1 mm, C — 5 MKM.

Results and discussion

The collected specimen is presented by re-
supinate cream-coloured with pale ochraceous
tints basidioma having poroid hymenophore,
angular to sinuous pores, 3—4 per mm, and well-
developed white sterile margin (Fig. 1, B). Mi-
croscopic observation revealed the following
main features: dimitic hyphal system consisting
of generative hyphae with clamps and dominat-
ing skeletal hyphae with a subparallel arrange-
ment, cylindrical to almost suballantoid, thin-
walled, negative in Melzer’s reagent, acyanoph-
ilous  basidiospores, (5.7)6.3-8.0(8.1) x
(2.1)2.3-2.5(2.6) um (Fig. 1, C).
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All listed characteristics allowed to identify
the studied specimen as belonging to Antrodia
hyalina Spirin, Miettinen & Kotir. (see the
protologue in Spirin et al., 2013b). A detailed
description of the species is also given in mon-
ographs on European polypores (Ryvarden, Me-
lo, 2017; Bernicchia, Gorjon, 2020).

Based on a megablast search of NCBIs
GenBank nucleotide database, the closest hit
using the ITS sequence had highest similarity to
JQ700283, holotype of Antrodia hyalina
(voucher H (V. Spirin 2772); Identities =
700/703 (99 %), no gaps). Moreover, the per-
formed phylogenetic inference confirmed the
clustering of new generated ITS sequence from
the Caucasian specimen together with all avail-
able sequences of A. hyalina in a strongly sup-
ported clade (Fig. 2). According to Audet
(2017b) this clade was named as Rhizoporia
hyalina (Spirin, Miettinen & Kaotir.) Audet.
However, there is one more combination, Brun-
neoporus hyalinus (Spirin, Miettinen & Kotir.)
Zmitr., suggested by Zmitrovich (2018).

Following the above mentioned tradition of
using a broad genus concept in mycological in-
ventory studies, the name Antrodia hyalina has
been retained not only in the title of this report
but also in the further discussion.

In Russia the species was recorded in the
European part from Arkhangelsk Oblast
(Ezhov, 2013), Karelia (Ruokolainen, Shiryaev,
2020), Leningrad Oblast (Zmitrovich et al.,
2015), Moscow (Spirin et al., 2013b), Nizhny
Novgorod Oblast (Spirin et al., 2013b), Oryol
Oblast (Volobuev, 2013a, 2013b), Samara Ob-
last (Spirin et al., 2013b), in the Urals from
Sverdlovsk Oblast (Spirin et al., 2013b), and in
Siberia from Tyva Republic (Kotiranta et al.,
2016). Our record of Antrodia hyalina from
Dagestan is the first one on the Caucasus.

Outside Russia, the species is known for
Czech Republic, Finland (Spirin et al., 2013b),
Ukraine (Ordynets et al.,, 2017), Germany,
Norway, and Switzerland (Brunneoporus...,
2021).

The most preferable substrate for Antrodia
hyalina is dead wood of Populus tremula, but
there are collections derived from Acer plat-
anoides and Salix sp. (Spirin et al., 2013b). Our
specimen was collected on fallen branches of
Populus nigra in the Samurskiy National Park.
This fact is congruent with the ability of some

non-pathogenic  wood-inhabiting  fungi to
change a host tree within the same genus (e.g.
Populus tremula and P. nigra).

Further research on species diversity and re-
cording of fungal findings will not only provide
valuable evidence for regional conservation
planning, but will also provide new data on the
overall distribution and ecology of fungal spe-
cies in new habitats.

w0 | KC543143 Antrodia serpens
KC543137 Antrodia serpens

51 KC543134 Antrodia tanakai Antrodia
KC543142 Antrodia tanakai
w 1 KC543135 Antrodia macra

KC543139 Antrodia macra
JQ700284 Rhizoporia hyalina
JQ700267 Rhizoporia hyalina
JQ700283 Rhizoporia hyalina
OM281603 Rhizoporia hyalina
JQ700285 Rhizoporia hyalina
wi JQ700282 Brunneoporus kuzyanus
KC595896 Brunneoporus malicola
| KC595898 Brunneoporus minutus

| KC543145 Antrodia heteromorpha
os| ' KC543149 Antrodia heteromorpha

Rhizoporia

BI'HIHI(’()[)()I'IIS

2 Brunneoporus minutus
0 Fomitopsis iberica
22742 Fomitopsis iberica
o| KC595918 Fomitopsis ostreiformis
KC595920 Fomitopsis ostreiformis g <
MG735349 Fomitopsis betulina Fomitopsis
| MG734828 Fomitopsis betulina
w | OM033739 Fomitopsis pinicola
11Q700273 Fomitopsis pinicola

o KC595903 Cartilosoma ramentaceum

- KC543138 Cartilosoma ramentaceum
b MG437308 Rhodofomitopsis feei
KC595916 Rhodofomitopsis feei

o [ MZ159711 Daedalea quercina
JQ700296 Daedalea quercina

o1 JQ700278 Neoantrodia leucaena

W‘E( 2700281 Neoantrodia leucaena

1001 JQ700271 Neoantrodia serialis

Cartilosoma

Rhodofomitopsis

Daedalea

| IX109844 Neoantrodia serialis Neoanteodia
101 KCS95895 Neoantrodia infirma
all ir\l('.?:s,u: Neoantrodia infirma
;L JQ518281 Neoantrodia primaeva
1Q700272 Neoantrodia primaeva
1o | MG734829 Rhodofomes roseus
o __{ OL764366 Rhodofomes roseus
| MG735350 Rhodofomes cajanderi
-[ KC595915 Rhodofomes cajanderi
L—— K(C595926 Melanoporia castanea

Rhodofomes

Fig. 2. Phylogenetic tree derived from Maximum
Likelihood analysis based on nriTS1-5.8S-1TS2
data. Bootstrap support values shown above
branches (BS > 80 %). New sequence obtained
in this study is in bold face. The scale bar repre-
sents the expected number of nucleotide changes
per site.

Puc. 2. ®unoreHeTHYECKOE J1EPEBO MO PE3YIIb-
TaTaM aHaJIn3a METOJAOM MAaKCUMAJILHOTO IIpaB-
IOTIO00MS HAa OCHOBE ITOCJIEA0BATEILHOCTEN
ITS1-5.85-ITS2 ap/IHK. 3nauenus bootstrap
noka3zanbl HaJ| BeTBsiMu (BS > 80%). XKupHbim
H_IpI/I(I)TOM BBIZACJICHA HOBAsA IOCICA0BATCIIb-
HOCTB, ITIOJIYYCHHAs B JAHHOM HUCCJICJOBaAHWH.
MacmrabHast TuHenka YKa3bIBACT OKUAACMOC
KOJIMYECTBO HYKJIEOTHUIHBIX U3MEHEHUI HA CaNT.
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Supplementary files
Table / Tabauua
Sequences included in this study
HOCJ‘IG,Z[OBaTeJ'IBHOCTI/I, BKJIFOUEHHBIC B UCCJICA0OBAHUEC

Species Specimen, herbarium or collection, Origin (coun- GenBank accession
collector try) numbers (ITS)
Antrodia heteromorpha H, D. Kosolapov Russia KC543145
H, T. Niemela 2621 Canada KC543149
Antrodia macra H, J. Hottola 2729 Finland KC543135
H, T. Niemela 7865 Finland KC543139
Antrodia serpens H, epitype Poland KC543137
H, P. Vampola Slovakia KC543143
Antrodia tanakai H, M. Lindgren 113 Finland KC543134
H, V. Haikonen 16285 Finland KC543142
Brunneoporus kuzyanus LE 208476, V. Spirin Russia JQ700282
Brunneoporus malicola H, O. Miettinen 10595.1 China KC595896
Brunneoporus minutus H, V. Spirin 2680 Russia KC595898
LE 208004, V. Spirin 1460 Russia KC595902
Cartilosoma ramen- O, P. Marstad 274-09 Norway KC543138
taceum H, V. Spirin 2540 Russia KC595903
Daedalea quercina H, O. Miettinen 12662 Finland JQ700296
K(M) 250617, P. Kirk United King- MZ159711
dom

Fomitopsis betulina LE-BIN 2894, N. Psurtseva Russia MG735349
LE-BIN 3875, N. Fedosiyk Russia MG734828
Fomitopsis iberica LE-BIN 3922, A. Kiyashko — MG722742
H, P. Vampola Czech Republic KC595930
Fomitopsis ostreiformis H, O. Miettinen 11573 Indonesia KC595918
H, O. Miettinen 14311 Indonesia KC595920
Fomitopsis pinicola H, O. Miettinen 12391 Finland JQ700273
LE-BIN 4361, N. Shakhova & S. Russia OMO033739

Volobuev
Melanoporia castanea H, O. Miettinen 10517.1 China KC595926
Neoantrodia infirma LE-BIN 3669, N. Psurtseva Russia MG735342
H, T. Niemela 7644 Finland KC595895
Neoantrodia leucaena H, J. Pennanen 927 Finland JQ700278
H, holotype China JQ700281
Neoantrodia primaeva — — JQ518281
H, O. Miettinen 177 Russia JQ700272
Neoantrodia serialis GB, neotype Norway JX109844
H, O. Miettinen 12401 Finland JQ700271
Rhizoporia hyalina H, V. Spirin 2532 Russia JQ700267
H, holotype Russia JQ700283
H, H. Kotiranta 19668 Russia JQ700284
LE 213042, I. Zmitrovich & V. Russia JQ700285

Malysheva
LE F-334706, S. Volobuev Russia OM281603
Rhodofomes cajanderi LE-BIN 3546, A. Kiyashko Russia MG735350
H, LE, V. Spirin Russia KC595915
Rhodofomes roseus LE-BIN 3844, N. Psurtseva Russia MG734829
LE-BIN 4758, N. Shakhova & S. Russia OL764366

Volobuev
Rhodofomitopsis feei H, O. Miettinen 13120 Indonesia KC595916
— — MG437308
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Coaep:xxanue 3GpUPHOro Macjaa 1 CyMMAPHBIX AHTHOKCHIAHTOB B HAI3¢MHOI1
yactu Satureja hortensis L. u3 npupoaubix nonyasuuii Jlarectana
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Pe3rome: B craThe npeacTaBieHbl Pe3yabTaThl H3yUEHUs COACpKaHUSI d(QUPHOTO Macia U aHTHOK-
CHJIAaHTOB B ChIpbe Satureja hortensis s oreHKr BO3MOKHOCTH MHTPOIYKIIMH U Pa3pabOTKH pe-
KOMEHJIalIUi TI0 ero KyJbTUBUPOBAHUIO B [larecTane Kak mepcrieKTUBHOTO 3(PUPOMACIUYHOTO pac-
TeHus. Marepuanom A UCCIeAOBaHUN MOCTYKHUIIO PACTUTEIBLHOE ChIPhE U3 TPEX reorpaduuecku
M30JIMPOBAHHBIX ITYHKTOB HAa Pa3HBIX BHICOTHBIX YPOBHSX. BEISIBICHO BBICOKOE coaepkaHue dpup-
Horo macina (1.04-1.66%) u antnokcuaantoB (66.6—-107.0 mMr/r) B ceipbe S. hortensis u3 mpupos-
HBIX MOMYJISIKK Jlarecrana, 4To TOBOPUT O IICHHOCTH COOpaHHBIX 00pa3ioB. M3 Mcciieq0BaHHBIX
MOMYJSIIIUM MakCUMaJlbHOE CcoAepKaHue 3(pUpPHOro Macia OTMe4YeHO B Vpranaiickod MOMyISIIUH
(1.66%) na BwicoTe 620 M Hax ypoBHeM Mops. CyMMapHOE COjep>KaHUe aHTHOKCHUIAHTOB Camoe
Bbicokoe B Kerepckoii momymnsiuu (107.0 mr/r) Ha Beicote 985 M. Pe3ynbraThl 0HO(AKTOPHOTO
JTUCTICPCUOHHOTO M PETPECCHOHHOTO aHAIIM30B TOBOPSAT O CIA00BBIPAKCHHOM BKJIa/Ie (PaKTOpa BhI-
COTHOTO TpaJMeHTa B M3MEHUYUBOCTb HCCIENyeMbIX Mpu3HaKoB. Koadduument xoppensuuu rxy
0TOOPA3UIT OJIOKUTEIBHYIO KOPPETISAIUOHHYIO CBsI3b (0.58) ¢ BRICOTHBIM I'PaJIMEHTOM COACPKAHUS
CYMMBbI aHTHOKCHIAHTOB W oTpuiarenbuyio (-0.75) — comepikanust 3HUPHOro Maciia B HaJA3eMHOM
macce S. hortensis.

Knwouesvie cnosa: Satureja hortensis, nonynsiuu, Jlarectad, BBICOTHBIN IPaJUeHT, 3PUPHOE Mac-
710, aHTUOKCHU/IAHTHI.

Jlna yumuposanusn: Kypamaromenos M. K., I'yceitnoBa 3. A., UcnamoBa ®. U., Pamxka6os I'. K.
Conepkanrie 3(pHUPHOrO Macia W CYMMapHBIX aHTHOKCHIAHTOB B HaJ3eMHOM yacTu Satureja

hortensis L. u3 npupoanbix monyssuuii Jlarecrana. Bomanuueckuii éecmuux Ceeeproco Kaekasa,
2021; 1: 35-46.

Content of essential oil and total antioxidants in aerial part of
Satureja hortensis L. from natural populations of Dagestan

M. K. Kuramagomedov, Z. A. Guseynoval<, F. I. Islamova, G. K. Radzhabov
Mountain Botanical Garden of DFRC RAS, Makhachkala, Russian Federation
>4 guseinovaz@mail.ru

Abstract: The aim of this work is to study the content of essential oil and antioxidants in the raw
material of Satureja hortensis to assess the possibility of introduction and develop recommenda-
tions for its cultivation in Dagestan as a promising essential oil plant. The material for the research
was plant raw materials from three geographically isolated points at different altitude levels. A high
content of essential oil (1.04-1.66%) and antioxidants (66.6-107.0 mg/g) was revealed in raw sa-
vory from the natural populations of Dagestan, which determines the biological value of the species,
which makes it possible to use it as a food and the perfumery and cosmetic industry, as well as for
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the creation of medicines. Of the populations studied, the maximum content of essential oil was
noted in the Irganai population (1.66%) at an altitude of 620 m above sea level. The total content of
antioxidants is the highest in the Keger population (107.0 mg/g) at an altitude of 985 m. The results
of one-way ANOVA and regression analyzes indicate a weakly pronounced contribution of the fac-
tor of the altitude gradient to the variability of the studied characters. The correlation coefficient rxy
showed a positive correlation (0.58) with the altitude gradient of the total antioxidant content and
negative (-0.75) — the content of essential oil in the aboveground mass of S. hortensis.

Keywords: Satureja hortensis, populations, Dagestan, altitude gradient, essential oil, antioxidants.

For citation: Kuramagomedov M. K., Guseynova Z. A., Islamova F. I., Radzhabov G. K. Content
of essential oil and total antioxidants in aerial part of Satureja hortensis L. from natural populations
of Dagestan. Botanical Journal of the North Caucasus, 2021; 1: 35-46.

Brenenne Ha Kaskase S. hortensis Bcrpeuaercs no-

Oco0oe 3HayeHHe Cpeau MPUPOAHBIX OMO-  BOJBHO YacTO, B OJUYABIIEM COCTOSHMU Ha Ka-
JIOTHYECKU AaKTHBHBIX COCTUHEHHH, OOYCIIOB- MEHHCTHIX CKJIOHAX W mycromax. B Jlarecrane
JTUBAIOIIUX TepamneBTHUecKuid 3¢ (deKT nekap- MmpouspacTaeT B CpeJHEM TOpHOM mosce. B ka-
CTBEHHBIX PAaCTCHHH, UMEIOT PACTCHHS CEMEil- YecTBe MPSHOHN MPHIPaBbl KYJIbTHBHPYETCS BO
cTBa ryoouBerHbie (Lamiaceae), mMpPOKO pac-  MHOTHX CTpaHax, IPUMEHSETCS TaKKe MpU pas-
MIPOCTPAHEHHBIE IO BCceMy 3eMHOMY mmapy. Oc-  JHYHBIX 3a00J€BaHUAX KaK NMPO(UIaKTHUECKOEe
HOBHBIMH  JICHCTBYIOIIMMH  KommoHeHTamu  cpenctBo (Rastitel’niye..., 1991; Polnaya...,
IpeJCTaBUTeNIel cemelicTBa sABsIOTCS 3dup-  1999).

HbIE Macla, ajlKaJlOuIbl, UPUAOUIbI, TJIUKO3H- S. hortensis — termtonroOUBOE pacTeHue, me-
IIbl, OPTaHUYECKUE KUCIIOTHI, KApOOHOBBIE KUC-  PEHOCHT KPATKOBPEMEHHOE ITOXOJIOIaHUE, HO
70ThI, (hIaBOHOWIBI, AyOWUJIbHBIE BEIIECTBA, HE BBIHOCHUT JIa)KE€ CaMbIX HE3HAYUTENbHBIX 3a-
buTOHIMIBL, camoHUHBI W psix Apyrux bAB — moposkoB. Pactenue He TpeOOBaTENBHO K TUIO-
(Cantino et al., 1992; Momtaz, Abdollahi, 2010;  mopoauio MOYBHI, pacTeT HA JIFOOBIX, HO MPEJ-
Tepe, Cilkiz, 2016). MOYMTACT CBETIBIC HE3aTCHCHHBIC YYaCTKH C

OnHuUM U3 POJOB ceMeicTBa I'yOOIBETHbIE  PBIXJIBIMH  CYTJIMHUCTBIMH M CyNE€CYaHbIMU
sBisiercst Satureja L., HacuuThIBarOIUi Ooee  MOYBaMH, OOraThIMH T'yMYCOM, Ka4eCTBO H
50 BunoB (Halasze, 2001). B Poccun npouspac-  ypoxkaili Ha KOTOpPBIX OBIBAIOT 3HAYUTEIHHO
TaeT 6onee 10 BUIIOB, cpeay HUX TpaBSHUCTbIE  Bbllle. [I10XO MEPEHOCHUT TSDKENbIE ChIpbIE U
OJTHOJIETHUKU U MHOTOJIETHHE MOJIYKYCTAPHUKNA  XOJIOJIHBIE, a TaK)Ke 3aCOJIEHHbIE MOYBHI (SOro-
(Maevskiy, 2006). motina, 2016).

Bo d¢mnope Kaskaza pox mnpexacraBieH OTOT BUJ MPEJCTABISAET ONpPEACICHHbIN NH-
(Grossgeim, 1967) 9 BumamMu, W3 KOTOPHIX B Tepec Kak MpsHO-apoMaTH4YecKoe W dpupomac-
Jlarecrane Bctpeuaercs Tpu: S. spicigera (C. nmyHOe pacTeHHe, KOTOpPOE XapaKTepU3yeTcs
Koch) Boiss., S. hortensis L. u S. subdentata  BeicokuM conmepskanueM 3upHOoro mMacnia (Tan-

Boiss. (Murtazaliev, 2009). skaya, Popova 2006; Platonova et al., 2015;
Satureja hortensis (uabep camoseiit) — ox-  Naida, 2016; Solopov et al., 2016).
HoJleTHee pactenue. Pomuna S. hortensis — MHorue 3¢upHbIe Macia sBISIOTCS aHTHOK-

IOxnas u IOro-Boctounas (Kpeim) EBpoma, cupantamu, 3¢(eKTUBHOCTH KOTOPBIX HE YCTY-
IOro-3anannas u Cpenuss Asus. B aukom Bu-  maer no 3¢(eKTUBHOCTH CUHTETHUECKUM aHTH-
ne BcTpedaerca B Munuu, Ha rore Adpuku, B OKCHUZaHTaM. B To ke BpeMsi OHU IPAaKTHYECKU
Cesepuoit Amepuke (Vulf, Maleeva, 1969). 0Oe3onacHbI 1Jis 310pOBbs. TakuMU CBOHCTBaMHU
Kak copHoe pacteHue Hepenko mpouspactaer  o00namaroT 3¢dupHble Macnia, cojepsamiue ¢e-
Ha ore eBpornelickoi yactu Poccuu, B TOpHOW ~ HOJIBI — IBIEHOJ, TUMOJI, KapBakpoa. CpaBHU-
Typxmenun u Ha Tsub-lllane (Flora..., 1954).  TenbHbI aHATW3 aHTHOKCHUIAHTHON aKTHBHO-
Pacter B 3acylUIMBBIX, COJIHEYHBIX, KAMEHH- CTH 3(QUPHBIX Maced MpeIcTaBUTENeld cemeil-
cThix Mectax obutanus (Slavkovska et al, cTBa ry0ouBeTHble — MyIIULBI OOBIKHOBEHHOM,
2001; Fathi et al., 2013; Kamkar et al., 2013). TUMbsSIHA OOBIKHOBEHHOTO W Yabepa calioBOro,
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COJIEpKallliX B CBOEM COCTaBE KapBakpol M
THMOJ, U CHHTETUYECKOTO0 AaHTHOKCHUJAHTa
HMOHOJIa TO3BOJIUI YCTAHOBUTH, YTO 1O 3TOMY
MOKA3aTeIl0 OHM BIBOE IMPEBOCXOAST HOHOI
(Alinkina et al., 2013).

C Touku 3peHHs aJanTaluyd pacTeHUH K cy-
POBBIM TOPHBIM YCIOBHSM (HAJIMYUE YIbTpa-
¢buoneToBON paauanuu, HU3KUE TEeMIIepaTypbl
BO3/yXa, HEOJarompHsTHBIM BOIHBIA PEXUM),
MPUBOIALINM K 00pa30BaHUIO B PACTUTENIbHBIX
KJIETKaX XHMHYECKH aKTHBHBIX pPaTUKaJIOB,
HaJIMYME AaHTHOKCHUIAHTOB CIOCOOCTBYET HX
CBSI3BIBAHUIO M TEM CaMbBIM CO3JaeT MPETST-
CTBHE HUX OOpa30BaHMIO U HaKOIUIEHHIO. To
€CTh, AaHTHOKCHUJAHTHAsI CUCTEMa B PACTCHHSX
ONMaronpusATCTBYeT UX aJanTainuu K HeOiaro-
MIPHUSTHBIM YCIOBHSIM CPEJIbI

DUTOXUMUYECKHE UCCIIeIOBaHUS S.
hortensis mokaszamu TakXe, YTO OCHOBHBIMH
OMOJIOTMYECKH AKTUBHBIMH COEIWHEHUSIMH, CO-
JCPKAIUMICS B TPABE SIBISIOTCS (PIIABOHOMUIBI,
(eHOJIOKUCIOTHI, TPUTEPIICHOBBIE KUCIOTHI, MO-
TUcaxapuibl, TyOuIbHBIC BemecTBa. Kpome To-
ro S. hortensis comepxut OOraThlii KOMIUICKC
AMUHOKHCIIOT, MaKpo- U MUKpodJieMeHThI (Tan-
skaya et al, 2008; Mihajilov-Krstev et al., 2009).

BrisiBieHa BO3MOXHOCTh TPUMEHEHHUS B
MEIHUIIMHCKONW MpPaKTUKEe B KauecTBE OTXapKH-
BAIOIIETO M aHTUMHUKPOOHOTO cpeacTBa (Sahin
et al., 2003; Tanskaya, 2009). KoMmoHeHTbI
akcTpakta S. hortensis ycunuBanu BaBoe Oak-
TEPUOCTATUYECKUN U OaKTEPULMIHBIA PPEKT
40%-noro srtaHoja mo ortHomeHuio kK E. coli
(Kotyuk, 2014).

Pesynbrarel u3ydenus sdupHOro macna y
Mpe/ICTaBUTENel ceMelCcTBa TYOOIBETHBIX B
MPUPOJIC W KYJIbType MPUBOAATCS B padoTax
Msnenenn M.A. (2008) mo Xakaccuwu, [lamren-
koro B.C., Heskpsoitoit H.B. (2018), HeBkpbI-
toit H.B., Mumnesa A.B. (2019) no Acrtpaxan-
CKOMY PETHOHY H JIp.

Yro kacaerca S. hortensis, uccnemnoBanus
3apyOeKHBIX M OTCUSCTBCHHBIX YYCHBIX IIO-
CBAIICHH B OCHOBHOM W3YYCHHIO KOJHUYe-
CTBEHHOT'O ¥ KA4ECTBEHHOT'O COCTaBa d(PUPHOTO
Maclia JaHHOro BHaa B KynbType (Tanskaya,
Popova, 2006; Tanskaya et al., 2008; Mihajilov-
Krstev et al., 2009; Naida, 2016; Solopov et al.,
2016). I TonmpKO HEKOTOPHIMH aBTOPAMH pac-
CMATPUBAIOTCS C 3TOM TOYKU 3pEHUS MPHUPO-
uele momynsiiuu S. hortensis (Kemertelidze et
al., 2004; Baser et al., 2004).
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B 31Ol CBS3M M3ydeHME COIEpKAHUS aHTH-
OKCHUJIaHTOB M 3(upHOTrO Macia B oOpasmax S.
hortensis u3 npupoaHbIX monyssiuii Jarectana
ABIISICTCA IPEANOCBIIKON Ul MHTPOLYKIIMOH-
HBIX paloT U 1eneil cenekuuu B Jlarectane kKak
HEePCHEKTUBHOIO 3(UPOMACIMYHOTO PACTEHUS.

Marepuana u MeTOHKA

Satureja hortensis mmeer BETBHCTBIN CTe-
0enp, BeicoTol 15-30 (45) cm. Kopens npsimoi,
10-15 cm musEeL. JlucTes nuHelinbe 1.5-2.5 cMm
JUIMHBI, yCESHHBIE TOYCYHBIMHU >KEIEC3KaAMH.
L[BeTKH cOOpaHbI B JIOKHBIE MYTOBKH, BEPXHHE
CUJSIYMe, HIDKHHAE HA KOPOTKHX I[BETOHOXKAX.
Yamieuka ¢ JIMHEHHBIMU 3yOIlaMH, IOYTH Ipa-
BUJIbHAs1. BeHunk ok0j0 6 MM JJIUHOMN, CBETIIO-
JIVJTOBBIN WJTU pO30BaThiid. OPeNIKy SIIeBUIHO-
TpexrpaHHble. LIBeTeT W MIIOJOHOCHT C HIONA
1o okts0pb. B Jlarecrane npouspacraer Ha cy-
XUX MICOHHUCTBIX M KAMEHHUCTBIX CKJIOHAX, IO
YCOXIIUM pyciaM peK, y JTOopor ¥ B cauax
(Flora..., 1954; Murtazaliev, 2009).

Marepuan Uit UCCIICIOBaHU, PACTCHHS Ha
¢daze uBerenus, O6bu1 codpan B 2016 romy B
Tpex reorpadguuecKy U30JMPOBAHHBIX MYHKTaX
Ha Pa3HBIX BBICOTHBIX YPOBHSX:

1. T'eprebumibckuii paiioH, okp. c. Mpranaii
(620 M Hax yp. MODSI).

2. T'ynubckuii paiion, okp. c. Kerep (985 m
HaJ yp. MOps).

3. Pyrynbckuii paiton, okp. c. Xusax (1800
M Haj yp. Mopsi).

Mecroobutanus S. hortensis B 3Tux myHk-
TaxX TMPEJCTaBISUIA COOOW OCHIMHBIE CKIOHBI H
00OUYMHBI JIOPOT C Pa3pex EeHHOM, WM MOYTH
OTCYTCTBYIOIIEH PaCTUTEIBHOCTEHIO.

Cymika celpbs (HaJ3eMHasi Macca pacTeHH)
MPOM3BOIMIIACHE B TEHHU JIO BO3AYIIHO-CYXOTO
cocrosHus. OmnpezneneHue conepxkaHust 3¢up-
HOTO Macja B ChIphE MPOBOJMIN ITYTEM €Tro Tie-
PErOHKH C BOJSHBIM TMapoM C MOCIEAYIOIIUM
u3MepenueM Bbixojaa. CojepkaHue macia BbI-
paxkanu B 00ObEMHO-BECOBBIX IMPOIIEHTaX B Tie-
pecuere Ha abCOMOTHO cyXxoe chiphe (Gosudar-
stvennaya..., 1989).

OmnpezneneHre CyMMapHOTO COJIEPKAHUS aH-
tuokcuganToB (CCA Mr/r) B CUPTOBBIX JKC-
TPaKTax, MOJYYCHHBIX M3 HAI3eMHOW YacCTH
pacteHus, mnpoBogwiM Ha mnpubope «llBer-
SAy3a-01-AA» ¢ amMIepoMeTpUYECKUM JIeTeK-
tupoBanueM (AJ]) (HIIO «XumaBromaTukay,
Poccust) ¢ mepecyeToM Ha TaljiOBYIO KHCIOTY
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(Yashin, 2008). AMmiepoMeTprUIecKOe ICTEKTH-
pOBaHME 3aKIIOYACTCSI B U3MEPEHHM JIIEKTPH-
YECKOI0 TOKAa B DJJIEKTPOXMMHYECKOW SYEHKe,
BO3HHUKAIOIIETO MPU OKHUCIECHUU (BOCCTaHOBJIE-
HUM) aHAJIU3UPYEMOTO BEILIECTBA HA IOBEPXHO-
CTH pabodero 3JIEeKTpoAa MpH IMoJayYe Ha HEro
OIIpEEIIEHHOTO MTOTEHIINAA.

Jliia pacyera conep:kaHus aHTHOKCHIAHTOB
B DKCTpaKTe (M. 9KB. TaJJIOBOM KHUCIIOTHI / T)
MPEIBAPUTEIILHO CTPOWIN TPaAYyUPOBOUYHYIO
3aBUCUMOCTH CUTHaJA (ILJI0Ia/Ib MHUKa) oOpasia
CpaBHEHHUS (TaJJIOBOM KHCIOTBI) OT €ro KOH-
neHTpauuu. i aHanaus3a IpoBOAMIM S 1OCIe-
JoBaTeIbHBIX M3MepeHuil. CpegHekBagpaTuye-
ckoe otkionenue (CKO) mocnemoBaTenbHBIX
M3MEpEHUI aHATM3UPYEMbIX P00 M0 METOIUKE
JOJDKHO ObITh MeHee 5%. 3a pe3yabTaT NpUHU-
MaJM CpelHee 3HadeHHe U3 5 Tocien0BaTellb-
HbIX u3MepeHuil. CyMMapHOe coliep)KaHue aH-
TUOKCUIAHTOB BBIPaXalld B MI/T.

Cratuctuueckass oOpaOOTKa IOJIyYE€HHBIX
JaHHBIX TPOBOAUIIACH C UCIOIB30BAHUEM MaKe-
Ta 3NMEKTPOHHBIX Tabnwi Microsoft Excel u nu-
LIEH3MOHHOI0 MakeTa mporpamm Statistica 5.5.

Pe3ysbTaThl U UX 00Cy:KIeHHE

[To pesynpraTtam HCClIeAOBaHUH, TPEICTaB-
JICHHBIM B Ta0nuile 1, BUIHO, YTO COJCPIKAHHE
3QpUpHOrO Maciia B HaA3eMHOW dYacth S.
hortensis mo momynsKsIM BapbUpyeT B Hpele-
nax 1.02-1.66%. U3 uccnenoBaHHBIX MOMYIs-
U MakCUMaJlbHOE COJAEp)KaHue 3(PUPHOTO
Macia otMeueHo B Mpranaiickoit (1.66%).

Beixon a¢upHOro mMacna U3 HaJa3eMHOM 4Ya-
cru S. hortensis mo JaHHBIM OJHUX aBTOPOB CO-
craiusger ot 0.3 mo 1.7% (Malankina, 2017),
apyrux — 1o 3.2% (Dikorastushchiye..., 2001).

Hanpumep, B ycioBusax CTaBpomnoibcKoro
Kpasi HanOoJIbIllee HaKOIUICHHEe Y(PUPHOTO Mac-
na B TpaBe S. hortensis mpoucxomut B (asy
MaccoBoro mBeteHust pactenus — 0.66%. Ilpe-
o0ajjafoluMi  KOMIIOHEHTaMH B 3(HpPHOM
Macje SBISIOTCS KapBakpon (26.0-34.2%), v-
tepruHeon (3.6-3.8%), nuuanoon — g0 2.6 %,
p-ttumont — 110 2.1 %, a-nunen — g0 1.2 % (Tan-
skaya, Popova2006; Tanskaya et al., 2008). B
ycnoBusix JIGHWHTpaICKoi 00IacTH conaepika-
HHUe 2(UpHOTrO Macia B ceipbe S. hortensis co-
crapiusier 1.5%. CopnepxaHue KapBakposia B
Macie pocturaer 66.08%, y-TepnuHeHa
22.8% (Naida, 2016).
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B Huxurckom Goranmdeckom cany (Kpbim)
BBIXOJ] Maclia, CYUTast Ha aOCOIIOTHO CyXO€ ChI-
pwre, cocraBisul 1.8%. B EBpome perymnsipHoe
MIPOM3BOJICTBO Macia cyliecTBoBajio Bo dpaH-
mun ¥ FOrocnasum, rae HaOdrOAaMMCh 3HAYU-
TeabHble KoseOanus Boixoma ot 0.4 go 0.9%.
Macno 4dabepa 371ech, IJIaBHBIM 00pa3oM, HcC-
MOJIb30BAJIOCh B MHUIIEBOM, B MEHBIIEH Mepe
OpU  CO3JaHUU TMAPPIOMEPHBIX KOMITO3UIHA
(Voitkevich, 1999).

Cogepxanne 3pUpHOTO Maciia B oOpasiax
S. hortensis u3 [larecrana, Kak ObLIO yKa3aHO
BBIIIIE, JIOCTATOYHO BBICOKOE C MAKCHMYMOM Ha
BbIcOTE 620 M HaJi ypOBHEM MODSI.

Kak wu3BecTHO, KOIMYECTBO M KadeCTBO
3GUPHOrO0 Maclia M3MEHSETCS TMOJ BIUSHUEM
(akTOpOB OKpYXalollel Cpeabl, TaKuX Kak
KIIMMATHYECKHE YCJIOBHUSA, TUII MOYBBI, BHICOTA
HaJ ypoBHEM Mopsi U Temnepatypa. Conepxa-
HUE >(QHUPHOrO Macja B ChIPbE 3aBHCHT TaKKe
oT (a3bl pa3BUTUSL PACTEHHI, B KOTOPOHl OHO
ObUIO CcOOpaHO, COOTHOUICHHS JIMCTOBOM U
cTebneBoil mMacchl pacreHus. C yBeaMUeHUEM
MaccChl JINCTHEB U LIBETKOB B 00Opa3liax yBENH-
YMBAETCS, KaK MPAaBUJIO, BBIXOA A(UPHOTO Mac-
Ja, 4TO OOYCIIOBJICHO MalbiM KOJIUYECTBOM
(UPOMACTHYHBIX Kelle30K Ha cTedsax (Popov
et al., 2013; Stoyanova et al., 2000).

OKCIIepUMEHTAIbHO ~ YCTAaHOBJIEHO,  4TO
HauOoJiee MPOAYKTUBHBIMU M3 HAA3EMHBIX Op-
TaHOB IO HAKOIUICHHUIO 3()UPHOTrO Macna sBisi-
IOTCSl JIUCThSl U COLIBETHUS, OOIIMN BKJIaA KOTO-
pBIX B cojiepkaHue d(UPHOTO Maciia COCTABIIs-
et ot 81.5 10 87.5% (Tanskaya, 2009).

[To nanubm E.JI. Manankunoi (2017) ¢ co-
aBTOpaMU MMeeTCs TeCHasi OTpHULlaTeIbHas KOp-
peTSIUs MEXIy BBICOTOW PAacTeHHH W COAep-
*aHueM B HuX 3¢dupHoro macia (R=-0.828),
T.€. HU3KOpocIbie copTa S. hortensis coaeprkar
OosblIe 3(PUPHOTO Macia B ChIPbE.

W3yueHne CTPYKTYpbl W3MEHYHBOCTH U
BHYTpHUBUI0BOH auddepenimarmu S. hortensis
Ha OCHOBE KOMIUIEKCa MOP(OIOTHIECKUX TPH-
3HAKOB BJIOJIb BBHICOTHOTO T'PaJUEHTa BBISBUIIO
3aKOHOMEPHOCTH TIOATBEPKIAMOIINE TEeHJICH-
IIUI0 YMEHBIICHUSI pocTa pacTeHU ¢ HabopoMm
BBICOTHI HaJl ypoBHeM Mopsi. Ho ¢ Habopom BHI-
COTBHl YBEJIMYMBAIOTCS, KaK MPOLEHT OOJIUCT-
BeHHOCTH (22.9-35.3%), Tak U penpoayKTHB-
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Taoauua 1/ Table 1

Conepskanue 3(UpPHOTO Maclia ¥ CyMMbI aHTHOKCHIAHTOB B Ha3eMHOM dacTu S. hortensis
The content of essential oil and the amount of antioxidants in the aerial part of S. hortensis

Ne | Teorpadmueckuii myHKT U Me- | Bbicorta Hax yp. mopst, M/ | Cozepxanue 3pUpHOTO CopeprxaHue cyM-
/i cTo cbopa CchIpbs / Height above the sea level Mmacina, % / MapHBIX AHTHOKCH-
The sampling sites Content of essential oil, | manros (CCA), mr/r /
% Total content of the
of antioxidants, mg/g
1, | YHUYKYIECKHIi P-OH, OKp.C. 620 1.66 66.6 + 0.00
Hpranaii / Irganai
o, | Dymubewuii p-on, okp. c. 985 1.04 107.0 + 0.02
Kerep / Keger
Pyrynbckuii p-os,
3. oxp. ¢. Xusx / Khiyakh 1800 1.02 98.0+0.02

Hoe ycunue (4.2—16.2%) 3a cuer 3HaYUTEIBHO-
ro yMEeHbIIeHHs cTebIeBOil Macchl (MOYTH B 6
pa3) (Guseinova, Kuramagomedov, 2018). IIpu
3TOM BBIXOJ 3¢upHOro maciaa y S. hortensis B
OPUPOJHBIX ToNymsauusx B Jlarectane Ha
OO0JBIINUX BBICOTAX YMEHBIIAETCS, YTO, IO BCel
BEPOSITHOCTH, CBSI3aHO C 0Oojee CypOBBIMHU
YCIOBUSIMU MeCTOOOUTaHUsl (HU3KHE TeMIepa-
TYpBl, CHJIbHBIE BETpbI, 3HAYUTEIHHO YKOPO-
YEHHBIN BEreTallMOHHBIN CE30H U Ap.).

Kak ormeuaror U1.JI. 3pik0Ba ¢ coaBTOpamu
(2012), BapbupoBaHHE COJCPKAHHUS TEX HIIU
WHBIX OMOJIOTHYECKH aKTHBHBIX BEIIECTB B ChI-
pbe B 3aBHUCHMOCTH OT BpeMeHu cOopa, BuAa
CBIPbS, MECTa NPOM3PACTAHHSA W TOTOIHBIX
YCJIOBUH OCTalOTCS HE JJO KOHLA M3y4EHHBIMHU.
EcTb TONMBKO JaHHBIE O TOM, YTO KOJWYECTBEH-
HOE CoJiepKaHMe U KauyeCTBEHHbI cocTaB
3pUpPHOTO Macia B PAaCTCHHAX H3MEHSIOTCS B
TeueHUe BeretaruoHHoro nepuoaa (Fuksman,
1995), 4TO OYEBHMIHO CBSI3aHO C YCJIOBHSIMHU
npouspacranus. M3BecTHO Takke, 4TO U3MEHe-
HUS COJACp)KaHUS U CcOCTaBa d(PUPHOTO Macia
HaXOJATCS B 3aBUCUMOCTHU OT KJIMMAaTHYECKUX U
skosoruueckux paxkropor (Fogel’, 1997).

OmnpeneneHre CyMMapHOTO COJEpKaHUs aH-
tnokcugantoB (CCA) B oOpasuax Tpex mory-
nsiumi S. hortensis mokaszaio, 4To OHO BapbHpPY-
eT B npenenax 66.6—-107.0 mr/r. MunumanbHoe
3HayeHue CCA (66.6 Mr/r) oTMEYeHO B MOITy-
nsuun Ha BeicoTe 620 M (okp. ¢. Upranaii), Ha
BbIcOTE 985 M (0Kp c. Kerep) oHo yBenuueHo B
1.6 paza (107,0 mr/r), a Ha 1800 M (3HAUHUTEINB-
HO BBIIIE MPEIBIIYIINX) — 3aMETHO CHIKEHHE
(98.0 mr/T).

N3yyenne CCA ppyrux IpeacTaBUTEIeEH
cemeiictBa rybouBetHbix (Mentha longifolia

(L.) Huds. u Ziziphora clinopodioides var. ser-
pyllacea (M. Bieb.) Boiss.) u3 npupoaHbIX I10-
nynsiuuid Jlarecrana mokasano, 4TO CyMMapHOE
coJiep’KaHHe aHTHOKCHJIAHTOB B MX CHIPbE BO3-
pacTtaeT ¢ HaOOpOM BBICOTHI HaJl YPOBHEM MODSI.
VY Mentha longifolia CCA Bapbupyer B mpene-
nax 5.0-6.7 mr/r B BBICOTHOM HHTepBasie 950—
1950 m Hag ypoBHEM Mops U B mpenenax 3.4—
6.8 Mr/r Ha Beicotax 1250-2450 wm; y Ziziphora
clinopodioides — 4.69-7.82 Mr/r B BBICOTHOM
rpaguente 490-1200 m (Islamova et al., 2015;
Vagabova et al., 2015).

B Hammx wuccinemoBanumsx y S. hortensis
CCA ¢ HabopoMm BBICOTHI HaJ YPOBHEM MOps
YBEITUYUBAETCS, HO JIO OMPEIEICHHOM BBICOTHI.
[Tockonbky  comepkaHHE€  AHTHUOKCHUIAHTOB
OTIpE/ICIISICTCSl HAKOTUICHUEM PA3JIMYHBIX TPYIIIT
BTOPUYHBIX METaOOJHUTOB, UHTEHCHUBHOCTh 00-
pa3oBaHUS KOTOPHIX HAXOJHUTCS B 3aBUCUMOCTH
OT pa3HbIX (PAKTOPOB (HAKOIJIECHUS CYMMBI TO-
JIOKUTENIBHBIX TEMIEpaTyp, JOCTYITHOCTH 3JIe-
MEHTOB MHUHEPATbHOTO TUTAHHUS W TMPOUHUX),
JAaHHBIC TIOKA3aTeIM BAPHUPYIOT W B HAIIeM
ciydae, HO 0e3 OIpe/lelIeHHOW 3aKOHOMEPHO-
CTH.

Kak cuutaer 10./]. I'opronosa (2009) antu-
OKCHUJ/IAHTHAs aKTUBHOCTh PACTCHHH MOXET 3a-
BUCETh OT aJIalTUPOBAHHOCTU K YCIOBUSIM CY-
nmecTBoBaHusA. Bunaumo, o6pazoBaHre U HaKOM-
JIeHNEe aHTHOKCHJIAHTOB B PACTCHUSX SIBISICTCS
JUHAMHUYECKHM IPOIIECCOM, 3aBHCSIIUM OT Me-
HSIOIUXCS TIPUPOTHO-KIMMATHIECKUX (PaKTO-
poB. M onTUMaNBHBIMU, I OOJIBIIIETO HAKOTI-
JICHUS] aHTUOKCUIAHTOB, OKa3allUCh YCIOBUS Ha
BbICOTE 985 M Haji ypOBHEM MODSI.

CrnenyeT, olHaKO, OTMETUTh, YTO CyMMap-
HOE COJICpKaHWE AHTHOKCHIAHTOB B CHIPhE S.
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hortensis namuoro Beiie, uem y M. longifolia ' koppensiuu  rxy 0TOOpa3Hi MOJOKHUTEIBHYIO
Z. clinopodioides, uro roBopur o0 Oousblicii  KoppelsanuoHHy0 cBs3b (0.58) ¢ BBICOTHBIM
IICHHOCTH €ro ChIPbs, KaK HMCTOYHUKE €CTe- TPaJUCHTOM COJACP)KaHHS CYMMbl AHTHOKCHU-
CTBCHHBIX aHTUOKCHJIAHTOB. nantoB U otpuiarensHyio (-0.75) — comepxa-
B rtabmuue 2 npuBeAeHbI pe3ynbTaThl, OT-  HHA A(PHUPHOrO Macia B HAA3E€MHOM Macce S.
pakarolie BKJIaJl MEKIPYIIOBBIX KOMIIOHEHT  hortensis.
JMCIEPCHU B OOIYI0 BapuaOeIbHOCTh MPHU3HA- Takum 00pa3oM, CpaBHHUTEIBHO BBICOKAs
koB: h? — s omHO(AKTOpHOH Mofenn ¥ I? —  AHTHOKCHAAHTHAS AaKTHBHOCTh XapaKTepHas
JUIE MOJICNIA C YYEeTOM JIMHEWHOW perpeccuu. i momyisiuii S. hortensis, ompenenser ux
PesynbTathl 01HO(GAKTOPHOTO AUCTIEPCHOHHOTO  OHOJIOTUYECKYIO IIEHHOCTh B KA4eCTBE CHIPhS
U PErpecCMOHHOTO aHAIM30B MOKA3bIBAIOT, YTO ISl UCIOJIb30BAHUS B JIGKAPCTBEHHBIX KOMIIO-
3HAYUTENbHAs Pa3HUIA MeXay N2 u 12 o oboum  3urmsx. IlodydeHHBlE JaHHBIE HEOOXOIMMO
NpU3HAKaM, TOBOPUT O CIa0OBBIPAKEHHOM  YYeCTh NPH OILCHKE MPUPOIHBIX MOMYJSIHN S.
BKJaae (hakTopa BBICOTHOTO rpajueHTa B W3-  hoOrtensis kak HCTOYHMKA aHTHOKCHIAHTOB
MEHYHMBOCTh 3TUX Tpu3HaKoB. Koaddumuent

Tab6auma 2 / Table 2
PGSYHbTaTBI AUCIICPCHUOHHOI'O U PEIrpC€CCUOHHOI0 aHAJIM30B COACPKAHUA B(I)I/IpHOFO Macjia U CYMMBI
aHTHOKCHIaHTOB S. hortensis
Results of ANOVA and regression analyzes of essential oil content and the amount of
antioxidants in S. hortensis

Tpusnaku / Signs Bapuamus / |df|  MS SS F h2,% r2 ey
Variation
Conepxanue 3¢pupHoro macina / ®axropras |2 |0.393 0.786 |498.18 |99.40*** | 56.90*** | -0.75***
Content of essential oil Factorial
Ocrarounas |6 |0.0008 |0.005
Remnant

Copeprxanune CyMMBI aHTHOKcHaaH- | @aktopHas |2 |1347.616 |2695.23 9778.72 | 99.97*** | 33.47** | 0.58**
tos / Total content of the antioxidants | Factorial

Ocrarounas |6 |0.138 0.827
Remnant

Ipumeuanue: df — aucno creneneit cBOOOIBI Nyon -1; MS — cpenHmii KBapaT OTKIOHEHUI; SS — CyMMa KBaJpaToB
OTKJIOHeHMit; F — kpurepuit ®umepa; h? — cuna piusHus GakTopa; 2 — ko3QPUIMEHT JeTEPMUHALIUY; Iy — KO3 PUIIH-
€HT KOPPEJSILIMK MEX/y BBICOTHBIM YPOBHEM U M3yYaeMbIM IPHU3HAKOM; * — TOCTOBEpHOCTH Ha ypoBHe P<0,05; ** — Ha
yposae P<0,01; *** — ga yposue P<0,001.

Notes: df — number of degrees of freedom nyon -1; MS — mean square of the deviations; SS — total of squares of de-
viations; F — Fisher’s criterion; h? — factor effect; r>— determination coefficient; ry, — correlation coefficient between the
altitude level and the studied signs; * — validity at the level of P<0,05; ** — P<0,01; *** — P<0,001.

BoiBoab1 Pe3ynbratel 01HO(MAKTOPHOTO AUCIIEPCHOH-
BrIsiBIIeHO BBICOKOE coziepikaHue d(QUPHOTO  HOTO M PErPECCHOHHOTO aHAIM30B TOBOPST O
Mmacna (1.04-1.66%) u anTHokcuganToB (66.6—  c1ab0BBIpaKEHHOM BKIIajie JaKTopa BEICOTHOTO

107.0 mr/r) B ceipbe S. hortensis u3 npupoaHbIX — TpaJueHTa B U3MEHYUBOCTD MCCIICIYyEMBbIX MPH-
nomyysinuii JlarectaHa, 4To TOBOPUT O LIEHHO-  3HaKoB. Koadduiment koppensiuu rxy orodpa-
CTH COOpaHHBIX 00pa3IOB. 3WJT TIOJIOKUTEITEHYIO KOPPEISIITUOHHYIO CBS3b C

Copepxanne >(pUpHOrO Macia ¢ HaOOPOM  BBICOTHBIM TPAJUEHTOM COACPKAHHS CYMMBI
BBICOTHI HAJl YPOBHEM MOpPS YMEHBIIAETCS, a  AHTHOKCHUIAHTOB W OTPHIATEIBHYIO — COJEp-
CyMMapHO€ COJIepKaHHe aHTHOKCUIAHTOB yBe-  KaHMs d(PUPHOrO Macia B HaA3eMHOUW macce S.
JTHYHBACTCA. hortensis.
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Pe3ztome: B pabote mpeacTaBiIeHbl pe3yIbTaThl HHTPOAYKIIMOHHOW OLIEHKH COPTOB OOJICTIUXU KPY-
IIMHOBHUIHOM MO OCHOBHBIM XO3SIIICTBEHHO-IIEHHBIM MpHU3HAKaM B ycnoBusx ['opHoro Jlarectana.
MarepuanoM Ui KCCIEIOBAHUIN TOCITYXWIA KOJUIEKIHS COPTOB OOJENHMXH KPYIIMHOBHIHOU
(Hippophae rhamnoides L.) T'opaoro 6otanu4eckoro caaa, npejactaBicHHas Ha [{ymaxapckoii skc-
nepuMeHTanbHou 0a3e (Buyrpenneropusiit Jlarecran, 1100 m Hax yp.m.). OneHKa X03SHCTBCHHON
LIEHHOCTH COPTOB MPOBEICHA MO OMOMETPUUYECKUM IMMOKa3aTelNsiM, IPOAYKTUBHOCTH, MOp(oMeTpu-
YeCKOH M OMOXMMHYECKOI XapaKTEPUCTHKE IJIOZ0B M CIIOCOOHOCTH K PENPOAYKTUBHOMY Pa3MHO-
KEHHUIO KyCTOB. BereraruBHOE pa3MHOKEHHE MPOBEACHO Ha Pa3HBIX BBICOTHBIX YPOBHSX M MpU
pa3HbIX peKMMax yBIaKHEHHsA. bUoOXMMHUYECKUI aHaJIM3 IJI0JI0B COPTOB OOJIENUXH KPYILIMHOBH -
HOM MpoBeeH CreKTpo(hoTOMETpHUECKUM METOI0M ((PIaBOHOUIBI) U IKCTPAKIIUEH MEeTPOJICHHBIM
sa¢upom B anmapare Cokciera (Macio).

[To pe3ynbpTaTamMm MHTPOAYKIMH BO BHyTpeHHeropHsix ycioBusx [larectana BblieleHbl copTa 00-
JeTUXHW KPYIIMHOBUIHOM MO KPYMHOILIOAHOCTH — boTannyeckas moOutensckas u Heon; mpomyk-
tuBHOCTH — Kion mepuuka, SAAnTapuas, HoBoctes Antas; mo conepkanuto mMacia — OTpagHas; 1o
AHTHOKCHIAHTHON aKTHBHOCTH — TpOQHUMOBCKas; O COAEPKAHHUIO caxapa U TPUTIUIEPUIOB — SH-
TapHas; 10 pe3yjibTaTaM YKOPEHEHHUs YEPEeHKOB W MX IMOCIeNyIoLero pasButus — boranndeckas
mobutenbcekast, Otpannas u Kion nepuuka.

HccnenoBanue JTUINUIHOTO COCTaBa CEMSH COPTOB IOKA3aj0 HAJIWYHME BBICOKOTO COAEPIKAHUS JC-
CEHIIMAJILHBIX KUCJIOT B COCTaBe CEMSH 0COOEHHO y copTa «SHTapHas» — 6oisee 90 %. IIpennoxena
TEXHOJIOTUSl AKCTPAKIMKM TPUALMITIIULEPUIOB U3 CEMsH Iociie cOpaKMBaHMS COKa IJIOJIOB COB-
MECTHO C IIeJIbHBIMH CEMEHaMU, MIPU ITOM COCTaB KUPHBIX KUCIOT CEMSH HE U3MEHSETCS.

Knwuesvie cnoea: wurponykuus, copra Hippophae rhamnoides, BeretatuBHOe pa3MHOKEHHE,
IUTOJIBI M CEMEHA, )KUPHBIE Maciia, SCCEHIIHATbHBIE KUCIIOTHI.

Jna yumupoeanun: CanpikoBa I'. A., AcanynaeB 3. M., PabaganoB I'. A. MHTpoayKIMOHHas
OlleHKa copToB oOyienuxu KpymmHoBuaHoW (Hippophae rhamnoides L.) B 'oprom GoTaHuueckoM
cany. bomanuuecxuii gecmuux Cegeproeo Kaexaza, 2021; 1: 47-59.

Introduction assessment of varieties of Hippophae rhamnoides L.
in the Mountain botanical garden

G. A. Sadykoval<, Z. M. Asadulaev, G. A. Rabadanov
Mountain Botanical Garden of DFRC RAS, Makhachkala, Russian Federation
><Jsadykova_gula@mail.ru

Abstract: The paper presents the results of the introduction assessment of varieties of Hippophae
rhamnoides according to the main economically valuable traits in the conditions of Mountainous
Dagestan. The material for the research was the collection of varieties H. rhamnoides of the Moun-
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tain Botanical Garden, presented at the Tsudakhar experimental base (Inner Mountain Dagestan,
1100 m above sea level). The assessment of the economic value of the varieties was carried out ac-
cording to biometric indicators, productivity, morphometric and biochemical characteristics of fruits
and the ability to reproductively reproduce bushes. Vegetative reproduction was carried out at dif-
ferent altitude levels and under different moisture regimes. Biochemical analysis of fruits of sea
buckthorn varieties was carried out by spectrophotometric method (flavonoids) and extraction with
petroleum ether in a Soxhlet apparatus (oil).

According to the results of the introduction in the Inner mountain conditions of Dagestan, the varie-
ties of sea buckthorn were distinguished by large-fruited — Botanicheskaya lyubitelskaya and Neon;
productivity — Klon perchika, Yantarnaya, Novost Altaya; by oil content — Otradnaya; antioxidant
activity — Trofimovskaya; by sugar and triglyceride content — Yantarnaya; according to the results
of rooting of cuttings and their subsequent development — Botanical lyubitelskaya, Otradnaya and
Klon perchika.

The study of the lipid composition of the seeds of the varieties showed the presence of a high con-
tent of essential acids in the composition of seeds, especially in the variety "Yantarnaya" — more
than 90%. The technology of extraction of triacylglycerides from seeds after fermentation of fruit
juice together with whole seeds is proposed, while the composition of fatty acids of seeds does not
change.

Keywords: introduction, Hippophae rhamnoides, cultivars, vegetative reproduction, fruits and
seeds, fixed oils, essential acids.

For citation: Sadykova G. A., Asadulaev Z. M., Rabadanov G. A. Introduction assessment of varie-
ties of Hippophae rhamnoides L. in the Mountain botanical garden. Botanical Journal of the North
Caucasus, 2021; 1: 47-59.

BBenenne Beenenne H. rhamnoides B kyibTypy ¢ak-
[Ipupoanbie MOMyNSAUM OONENUXU KPYIIU-  TUYECKU OCYIIECTBICHO NUIIb B Hadame XX
HoBuaHoM (Hippophae rhamnoides L.) B mpe-  Beka (Vitkovskiy, 2003), myrem co3aanus crie-
Jenax ee OOLIMPHOTO €BpO-a3MaTCKOTO apeana  [UaIH3UPOBAHHBIX OOJEMMXOBOMYECKHUX  XO-
MMEIOT IENIBIN psii BhIAaronuxcss ¢GopM ¢ M-  354WCTB B AnTaiickoM kpae, B bypsituu, B Kpac-
POKUM JMara3oHOM H3MEHYMBOCTH Mop(oyio-  HOAapcKkoMm kpae, B JKutomupckoil obnactu. B
THYECKUX U (U3HOJIOTr0-OMOXUMHUYECKUX TpH-  Poccum co3nmanbl U BKIIOUEHBI B rocpeectp 80
3HakoB mao10B (Slonov et al., 2010). Beicokuii  coptoB obnenuxu (Gosudarstvennyy reyestr...,
MOP(OTOTHIECKU I " ¢usmonoro-  2021). Haumbosbiiee KOJNUYECTBO COPTOB CO-
Oonoxumuueckuil monuMopdusmM oOHapykeH y  34aHO Ha J(adbHEBOCTOYHOH OMBITHON CTAaHIIUU
pacteHuii oOnenuxu M B TOpHbIX ycioBusix  BHUUMP.
Kaskaza (Trofimov, 1976; Karpova, 2000; B Jlarecrane KynbTypHbIE HacakIeHUs 00-
Yershova, 2012). B wactHocTH, B Jlarecrane  JIeMHMXHU JO HAIIUX HCCIIETOBAHUNA OTCYTCTBOBA-
BBISIBIICHO YMEHBIIIEHHE MMAPAMETPOB CEMSIH OT  JI. B IpHUpOAHBIX yCIOBUSX OCHOBHBIE MacCH-
MOMMEHHBIX MECTOOOUTAHUMN K CYyXOCKJIOHOBBIM  BBI 3TOT'O BHJA COCPEIOTOUYEHBI B KYCTapHHUKO-
u c rora k ceepy (Omariev, 1978). BBIX 3apOCHSAX BJOJb PYCENl PEK M Ha CKIOHaX
[Ipu sTOM MHOTHE XO3SMCTBEHHO-IIEHHBIE TOp C BBIXOJIaMH TPYHTOBBIX BOJI BO BHyTpeH-
MIPU3HAKYU TPOSIBIISIIOTCS B BBICOTE PACTEHUH, MX  HEropHoM Jlarectane B OCHOBHOM B Ipenenax
OKOJIIOUEHHOCTH, ypoxaWHOCTH, BeauuuHe  BbICOT OoT 300 mo 1400 M Hax ypoBHS MOp4.

IUIO/IOB, JUITMHE IUIOIOHOXKKH M JIp., a B 3aCyIl- WHTpOIyKIIMIO pacTeHUH OOBIYHO OICHU-
JMBBIX YCJIOBUH TOKa3aHO YMEHBIICHHWE pa3Me-  BalOT Ha OCHOBE IOJYYEHHS KU3HECTIOCOOHOTO
poB mionoB (Bukshtynov, Trofimov et al., mocago4YHOro WM MOCEBHOrO MaTepuaya pac-

1985). Ha ocHoBe aHanu3a 3TO M3MEHYMBOCTH  TEHUI-WUHTPOIYLIEHTOB, BBISABICHUS aJamlTallu-
B Pa3HBIX PErMOHAaxX BBIBEJECHBI IIEPBBIE COPTA.  OHHBIX BO3MOXKHOCTEM M C y4E€TOM arpoTeXHU-
(Trofimov, 1976; Slonov et al., 2010). YECKHX MEPONPUATHI IS AaTbHEHUIIeTro KyJb-

tuBupoBanus (Karpun, 2004). ITpu sTom anan-
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TallMOHHBIE BO3MOKHOCTU MHTPOYLIEHTOB pea-
JU30BBIBAIOTCS B JMAla30HE T€HETUYEeCKu 00Y-
CJIOBJIEHHOM 3KOJIOTMYECKOW TOJIEPAHTHOCTH 32
cueT (U3MOJOTUYECKUX U MOP(OIOrHUYECKUX
W3MEHEHUN paCTUTEIBHOTO OpraHu3Ma, C IO-
MOIIBIO KOTOPBIX JOCTUTAETCA ONTUMAJIbHBIN
YPOBEHb COOTBETCTBUS PACTCHUI KOMILICKCY
BHemHen cpeapl (Shestak, Teter, 2010).

Cozpnanme  HacaxzaeHud  coproB  H.
rhamnoides ocHoBaHO Ha WX Pa3MHOKCHHHU 3€-
JIEHBIMU WJU OJPEBECHEBUIUMHU UYEPEHKAMU
(Trofimov, 1976; Faustov, 1991; Asadulayev,
Yusupov, 2005), 9T0 MO3BOJIUT OOOTaTHTH Te-
HO(OH]I KyIbTYpHBIX pacTeHuid B Jlarectane, a
TaKKe TOJIy4aThb CTOJIb HEOOXOAUMYIO IS
HacelleHus: 00raTyr0 BUTAaMUHAMU MPOAYKIHUIO.
Opnako Uil peanu3alnuu 3Tol uaeu Tpedyercs
MpeBapuTelibHas HMHTPOAYKIIMOHHAS pPadoTa,
KOTOPYIO B3s1a Ha ceOst ['opHbBIN O0TaHWYECKU
can JJOUILL PAH.

Lenpto HACTOSAIIETO UCCIICAOBAHUS SIBISETCS
HHTPOAYKIIHOHHAs orieHKa copToB H. rhamnoides
10 OCHOBHBIM XO3HCTBEHHO-IIEHHBIM ITPU3HAKAM
B ycioBusix ['opHoro /larecrana.

Marepuan u MeTOAHKA

MarepuranoM A UCCIEAOBAHUN IIOCTYXKU-
na koyuekuus coproB H. rhamnoides I'opHoro
00TaHUYECKOro caja, KoTopas npeacrasieHa 10
copramu  («HTapHas», «TpodumoBckasy,
«OtpanHas», «KioH nepunka», «borannueckas
moourensckas», «Heon», «HoBocTth Anrasy,
«borannueckas», «[lepunk», «["omyOuHKa») Ha
ynaxapckoii AKCIEPUMEHTAIBHOMN Oaze
(Buyrpenneropusiii [larectan, 1100 M Hanx
yp.Mm.). CopTa MOJy4eHbl B BUJIE YEPEHKOB W3
I'maBHOrO OOTaHM4eckoro cama uMm. H.B. Ilu-
uuna PAH (r. Mockaa).

OneHka XO3SMCTBEHHOW LIEHHOCTH COPTOB
MpOBeJieHa 10 OMOMETPUUYECKUM IOKa3aTesiM,
MPOAYKTUBHOCTH, MOP(POMETpUYECKOH U OHo-
XUMHUYECKON XapaKTepUCTHKE IUIOJAOB M CIO-
COOHOCTH K PENpOayKTUBHOMY Pa3MHOXKEHHUIO
KycToB cemu coptoB (SHTtapnas, Tpodumos-
ckas, Otpaanas, Knon nepumnka, borannueckas
moburtensckas, Heon, HoBocTs Anras).

Pa3smHOXeHME yepeHKaMH TPOBOAMIIN Ha 2-
X BBICOTHBIX YpOBHsX: BHyTpeHnHeropusii Jla-
recrad — 1100 M Han yp.M., Husmennsiii [lare-
ctad — 50 M Hag yp.M. UepeHKH 3aroTaBiuBalId
B KOHIIE Mas C BEpXHHMX uyacTed ™oOeros
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(Trofimov, 1976) B mepuoa MHTEHCUBHOTO PO-
cTa U HamOOJbIIEH CrOCOOHOCTH K 00pa3oBa-
HUIO NPUAATOYHBIX KOpHEH. ['0TOBBIE UepeHKH
BBICAKMBAJIM B MEeCYaHblil CyOCTpaT ¢ pa3HbIMU
peKUMaMU  YBIAXKHEHUS: C HCKYCCTBEHHBIM
TYMaHOM U C PyYHBIM MOJINBOM.

buoxumuueckuii aHaiau3 miaogoB copToB H.
rhamnoides mpoBoauian criekTpodoTOMETpUUIE-
CKUM MeTO/J0M ((IaBOHOWBI) M JKCTpPAKIIUEH
neTposieHbIM 3¢upom B ammapare Cokxciera
(Maciio) — B epHo/I MOJIHOTO CO3PEBaHUS IJI0-
JIOB, B TPEThEH JIeKajie aBrycra.

CpaBHUTENBHOE HU3YYEHHUE JIMIUHOTO CO-
cTaBa ceMsiH mpoBeaeHo y coptoB Kion Ilep-
ynka, Surapuas, HoBocte Antas u boranuye-
CKas JIOOMTENbCKas CTaHAAPTHBIMU METOJIaMHU
cormacHo ['OCT 301418-96. B kauecTBe 3KC-
TpareHTa WCIOJIb30BaH XHUMHUYECKU YHCTHIH
rexkcat. M3 moyry4eHHBIX TUIUAHBIX SKCTPAKTOB
HAa POTOPHOM HCIIAPUTENE BBIICICHBI Macla.
Hns  ompeneneHuss METOIOM XPOMAaTO-Macc-
CHEKTPOMETPUH KOMIIOHEHTHOTO COCTaBa TpHa-
HUITIIMIEPUIOB MOTYyYEHHBIE Macia MOABEPHY-
THI HIeTOYHOMY ruAponu3y. [lonydennas cmech
JKUPHBIX KUCJIOT aHAJIM3UPOBATIACH C MPUMEHE-
HUeM KamwuisipHoW — komoHku — HP-FFAP,
50m0.32mm™*0.5MKM.

Pe3yabTaTsl M MX 00CyKICHUE
Pezynomamer unmpooykyuu copmoe obnenuxu
KPYUUHOBUOHOU 60 BHympenne2opnom
Jacecmane

WuTpoaykunoHnHass oueHka coptoB H.
rhamnoides mpoBeneHa B ycioBusix BHyTpeH-
HeropHoro Jlarecrana Ha ocHOBe MopdomeTpu-
YeCcKOM U OHMOXMMHUYECKOW XapaKTePHUCTHUKH
IJI0JI0B, OMOMETPUYECKUX MOKa3aTeneil KycToB,
MPOIYKTHUBHOCTH, YKOPCHIEMOCTH YEPEHKOB U
3UMOCTOMKOCTH.

Tak Kak OCHOBHOW Pe3yJbTaT WHTPOXYKIIUN
IJIOJIOBBIX KYJIBTYP — 9TO MOIYYeHHE OOIBIIOTO
ypoXkasi, B TIEPBYIO OYepeab COpPTa OOJIENUXH
OLIEHEHBI 10 pa3Mepy MiaoAoB. [To aTomy npu-
3HaKy COpTa pa3leNIeHbl Ha 3 TPYIIBL: MEIKO-
wioanele — Tpodumorckas, Otpagnas (0.2—
0.39 1), cpenneriogusie — Kion nepuwnka, SH-
tapHasi, HoBocts Anras (0.4—0.59 r) u xpymHo-
wiogHble — boTannveckas moOuTensckas, He-
oH (0.6-0.8 ) (Tabm.1).
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Taoauua 1/ Table 1

['pynmupoBka copToB 00JIeTMXHU TTO Macce MmIoAo0B (nanHbie 3a 2013 1.)
Grouping of varieties of H. rhamnoides by fruit weight (data for 2013 year)

o Macca mona / Fruit weight

Copra / Varieties = iS% .1 Cv. %
MenxorutoHbie / Ortpananas / Otradnaya 0.35+0.01 22.1
Small-fruited Tpogumosckas / Trofimovskaya 0.37+0.01 131
Cpennerutousie / Hosocts Anras / Novost' Altaya 0.53+0.01 13.5
Medium-fruited Surapuas / Yantarnaya 0.5540.01 9.4
Kion nepuunka / Klon perchika 0.56+0.01 10.0
KpymHomnoamsie / Borannueckas modutesnbckas / Botanicheskaya 0.57+0.01 11.3

Large-fruited lyubitel'skaya

Heon / Neon 0.58+0.02 14.9

Pasmepsl u Macca cemsH Haubonbliue y
copta «HoBocTh Antas» (mymua cemenu — 0.58
cM, Macca cemenn — 17.8 wmr). BapeupoBanue
IIUPUHBI CEMEHH Y BCEX COPTOB HE3HAUUTEIb-
Hoe — 0.23-0.27 cm. HaumeHbIne nmo pazmepam
cemeHa umeeT copt «OtpagHas» — 0.49 cm, no
Macce copt «Kion nepumkay» (13.8 mr). Pazme-
pel MI0g0B HamOomnbime: y copra «Heon»:
mHa — 1.19 oM, macca — 583.3 mr. [IpoBeaen-
HOE CpaBHEHHE MAacChl CTa IUIOJIOB y cCOpTa
«SlHTapHas» ¢ MTUTEPATyPHBIMU JAHHBIMU ATOTO
ke copra, npouspacraromero B HUM canosoa-
ctBa Cubupu, nokazana, yto B Jlarectane mo-
Ka3zarenb cocTaBisieT Toibko 84.5% or macchl
wion0B B Cubupu. To ecTb 3HaUUTENbHbIE KO-
neOaHUsl pa3MEPHBIX M BECOBBIX IPH3HAKOB
IUIOIOB U CEMSIH SIBIISIOTCS CJIEJCTBHEM pas-
JMYHOM aJalTUBHONW yCTOMYMBOCTH COPTOB 00-
Jenuxu K (pakTopam cpeasl.

®dopma 11010B Y COPTOB Kpyriias (copT SAH-
TapHasi), mpononrosatas (HoBocte Anrtas) u
npoponroBaro-okpyrias (Kion mepumka, Tpo-
¢bumoBckas, Otpaanas, boranuueckas mro0u-
TeJIbCKas).

ITpoayKTUBHOCTh KYCTOB COPTOB OOJIEMUXHU
koneosercs ot 19 r B 2011 roxy (copt Otpan-
Hasi) 10 3405.6 r B 2013 roxy (Knon Ilepunka)
(Ta6mn.2). Ilpu 5TOM y OJTHUX U TE€X K€ COPTOB
[0 roJaM HalOJI0aeTcsl 3HaYUTeNNbHOE Kojela-
HUE TPOJYKTHBHOCTH KYCTOB, KOTOpasi CHIIBHO
3aBUCUT OT METEOPOJOTMYECKUX 0COOEHHOCTEH
roga ¥ JIMMUTHPYETCS HeOIaronpusSTHBIMH
YCIOBHUSAMHU B MEPUOJI IIBETCHUS U HEIOCTAaTOU-
HBIM KOJHMYECTBOM OCaJKOB B TOJ Tpelie-
CTBYIOIIMH IUIOJIOHOIIEHHUIO, YTO HAILUIO OTpa-
xkeHue u B paborax A.B. I'ymmna (Gunin,
2005). V coproB Otpannoe u Heon B 2012 u
2013 ronmax (COOTBETCTBEHHO) BOBCE HE OBLIO
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ypoxas. Kak Hanbosee npoyKTUBHbIE MO J1aH-
HBIM 3a TpU roja BblaeseHbl copTa Kion nep-
yuka, SlHrapnas, HoBocte Auras.

Huxe npencraBneHa kpaTkas XapakTepu-
CTHMKa M3Y4YCHHBIX COPTOB C Y4YE€TOM HAaIIMUX
HaOJII0/IeHUN B ycloBUSX BHyTpeHHeropHoro
Jarectana. 3MuMOCTOMKOCTb Y BCEX COPTOB BBI-
coKasl.

HoBoctr Aartasi. BriBenen B HUU cano-
BojcTBa Cubupn um. M. A. JIucaBeHKo myTeM
oTbopa cpeiu CesHIEB OT CBOOOAHOrO OIlbLie-
HUS OTOOPHO (POPMBI KATYHCKOTO SKOTHIIA.

ITnoae! xenTele, IPOAOITOBATHIE, CPEIHUE.
Cpennstst macca 0.53r. IIpoayKTUBHOCTH KyCTOB
konebamracy oT 636.0 r (2011 r.) mo 1526.8 r
(2013 1).

CopTy 0TAaHO NPEANOYTEHHE IO BKYCOBBIM
KayecTBaM IMpU JETyCTAllMOHHON OIIEHKE.

Borannyeckas modnrtennckas. Copr ce-
nekuuu borannueckoro cama MI'Y mm. M.B.
JlomonocoBa. [lonydyeH oT ckpelmuBaHus reo-
rpadguuecku OTAANEHHBIX (OpM NpUOANTHH-
CKOM M aNTalCKOW IOITYJISALHM.

[1104B1 SIPKO-OPAaHKEBOTO 1IBETA, KPYIIHBIE,
MSICUCTBIE, C KPAaCHOM TOYKOM Yy OCHOBaHUs
IUIOJJOHOKKK M Ha BepuinHe miuona. CpenHss
macca 0.6 r. IIponyktuBHOoCTh KycTOB B 2013 T.
ObUTa MakcUMaJIbHOM U cocTtaBuia 1056.6 .

SAunrapnas. Coprt BeBeaeH B 1961 r. B
HUNCC um. M. A. JInucaBeHKO ¢ HCIOJIB30Ba-
HUEM MeToja reorpaguuecku OTAAJICHHOH Tu-
Opunu3anuu myTem ckpemuBaHusi copta Lllep-
Oounku-1 ¢ oTOopHON (HOopMON KAaTYHCKOTO KO-
THUIIA.

ITnoas! spKO OpaHKEBOTO 1IBETA, OKPYIJIBIE,
cpennero pasmepa, macca 0.55r. Co3peBaroT Ha
20 puel pasblle Apyrux coptoB. lIpomykTus-
HOCTb KycTOB B 2013 1. cocraBmiia 3405.6 r.
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Tpopumosckas. Ilonmyyen B boranuue-
ckoM caay MI'Y um. M.B.JlomonocoBa B 1993
r. CesHenr ot cBOOOAHOTO ombuieHUsS JIeHWH-
rpajickol (hOPMBI C CESTHIITAMH QJITAlCKOW TIO-
AL 1102078

[Tnoger mpononroBatoil  ¢GOpMBI, CBETIIO
KEJThIE C 3€JIeHbIM OTTEHKOM, Melkue. Macca
mwioga 0.37 r. IlponyktuBHOCTh KycTOB 1348.8
r. (2013 r).

OTtpannasi. Copt BeiBelieH B borannueckom
cany MI'VY.

[1nonp! KeATO-OpaHKEBBIE, MEJKUE, OKPYT-
aeie. Cpennss macca 0.35 r. [IpoaykTUBHOCTH
KycTOB Hu3Kas — 149.1 1.

Kuson nmepunka. Coprt BeiBeieH B boranuue-
ckoM cagy MI'Y um. M. B. JlomoHOCOBa ckpe-
nBaHueM coptoB Ilepunk n Anrarickmii 87-15.

[Inonpr xentvle, OT CPEIHUX A0 KPYIHBIX,
npoxaoJiroBaro-okpyribsie. Cpennsisi macca 0.56
r. MakcumanbHasg npoayktuBHocTh (3330.0 r.)
ormeudena B 201 1r.

Ta6auua 2 / Table 2

BuomMeTpuueckue nokazaTenu U MPOAYKTHBHOCTh KyCcTOB copToB H. rhamnoides
Biometric indicators and productivity of bushes of varieties of H. rhamnoides

Copra / Varieties Kyctsi / Bushes Makcumanpaoe | I[IpoayKTHBHOCTH KYCTOB IO rojaam, T/
YHUCIIO CKEJIET- The productivity of bushes by years, g
Bricota, cM | JImamerp, cm | HPIX BCTBCH Ha 2011r. 2012 . 2013 r.
Height, cm | Diameter, cm | Ky¢t/ Maximum
number of skele-
tal branches per
bush
Boranuueckas ro0u-
Tenbekas / 185 147 3 294 337 1056.6
Botanicheskaya
lyubitel'skaya
Hosocts Anras /
. 168 150 4 636 678 1526.8
Novost' Altaya
Tpodumoncxas / 123 112 6 442 570 1348.8
Trofimovskaya
Kion nepuia /' Klon 228 185 3 3330 1270 1130.4
perchika
Heon / Neon 135 110 5 135 100 -
Ortpannas / Otradnaya 120 100 3 19 - 149.1
Surapuas / Yantarnaya 200 210 6 1837 1310 3405.6

Becemamusnoe pazmnodicenue
copmos obaenuxu

BaxkupiM mOKazaTereM WHTPOLYKIIMOHHOM
OIICHKH COPTOB JPEBECHBIX IIOJIOBBIX KYIBTYP
SBIIIETCS CIIOCOOHOCTH K BEreTaTHBHOMY pas-
MHOKEHHUIO, B TOM YHUCJIC ¥ YKOPEHSIEMOCTh de-
pPEHKOB. B HalmMx SKCrepuMEeHTax y COPTOB 00-
JENUXA KPYITMHOBHIHOW YKOPEHSEMOCTh B
YCIOBUSIX C PYYHBIM MOJMBOM BapbHUpOBaia OT
10.0% (SnTapnas) no 80% (boranndeckas Jto-
outenbckas) (Tabm. 3), B YCIOBUSX C HCKYC-
CTBEHHBIM TyMaHOM OT 25.0% 1o 81.8% coot-
BETCTBEHHO. He3aBUCHMO OT pexuma yBIaxK-
HEHUS BBICOKAs YKOPEHSAEMOCTh COXPaHsIIaCh y
yepeHkoB copToB KiioH mepumka um boranuuye-
CKasl JTIOOUTEIhCKass. Y dYepeHKOB coprta Tpo-
(UMOBCKasi B YCIOBHUSX C UCKYCCTBEHHBIM TY-
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MaHOM KopHeoOpa3oBaHue Bbile. IlepBbie 1Ba
COpTa pEAIN30BAIM CBOM pEreHeparuOHHbIA
MOTEHIMAJ YEePEeHKOB HE3aBUCHUMO OT YCIOBHH
yKopeHeHus: (Omosiornyeckasi 0COOEHHOCTb), a
y YEpEHKOB TPETHETO COPTa KOpHEOOpa3oBaHUE
3aBHCENI0 OT YCIIOBHH YKOPEHEHHS, B TIEPBYIO
ouepesb OT BIAKHOCTH, KOTOpasi ONTUMHU3UPY-
ercsi mpu uckyccrBeHHoM Tymane (Khaylova,
Denisov, 2012).

B ycrnoBusiX ¢ pydHBIM TIOJIHMBOM YEpPEHKH
coptoB SHTapHas u KioH mepumka NposSBUIH
SIBHbIC TIPU3HAKH YTHETCHUs (TIOXKENTCHUE JU-
CTBEB) MIPU 3HAYUTEIHHOM PA3TUYUU YPOBHS UX
ykopenenus (10.0% u 63.3% cooTBETCTBEHHO).
VY 4epeHKOB JPYTrux COpPTOB CYIIECTBEHHBIX I10-
BpEXKICHUH JINCTHEB HE HAOJI01aTI0Ch.
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Taoauua 3/ Table 3

YKOpPEHSIEMOCTh U POCT IIOOETOB YKOPEHEHHBIX uepeHkoB H. rhamnoides
B 3aBUCHMMOCTH OT PCIKHMMaA YBJIAXKHCHUA
Rooting and growth of shoots of rooted cuttings of H. rhamnoides,
depending on the moisture regime

Copr / Variety Pyunoii monms / Manual watering HWckycctennsiii tyman / Artificial fog | Pasmuune B
X+S % | Cv, % | ykopensemocts,% | X+Sx , |Cv, % | ykopensemocts, | ATHHE Mobe-
oM rooting, % oM % / rooting, % ros, pas /
The difference
in the length of
the shoots,

times

borannueckas

mobutennekan /| 5 1.y g9 | 1308 80 245+2.07 | 49.3 67 4.4

Botanicheskaya

lyubitel'skaya

Heon / Neon 2.3+0.25 | 24.8 33 24.0+£9.0 53.0 25 10.0

Orpaias / 3.3+036 | 333 60 28.0+2.81 | 38.8 70 8.5

Otradnaya

Hosocts Armas/ | 5 5,034 | 345 25 29.343.24 | 22.2 50 127

Novost' Altaya

Tpodumonckas /| ¢ g5 77 | 1199 30 30.442.51 | 42.0 74 3.5

Trofimovskaya

Koton mepunka /| 5 ¢ 30 | 595 63 23.6£2.37 | 302 82 8.4

Klon perchika

Autaphas / 3.0£0.76 | 44.1 10 31.6+2.84 | 27.0 60 10.5

Yantarnaya

Paznuunbie BU3yanbHbIC W3MEHEHHS COCTO-
SIHUSL JIMCTHEB MPHU YKOPEHEHHH, BO3MOXHO,
CBSI3aHBl C Pa3HOKAYECTBEHHOCTHIO YEPCHKOB
copToB mipu cpe3ke. Kpome Toro, y depeHKoOB
COPTOB C HHM3KOH YKOPEHSEMOCThIO HaOIrofa-
eTCsl IPEKICBPEMEHHOE MPOOYKICHUE MTOYCK U
POCT Ma3yIIHBIX MOOETOB, a y YEPEHKOB C BbI-
COKOW KOpPHEoOpa30BaTeIbHONW CIHOCOOHOCTHIO
3TH TPOIECCHl AKTHBU3UPYIOTCS HECKOJIBKO
no3xe. Takasi 3aBUCUMOCTh POCTOBOM aKTHBHO-
CTH TMOYEK U CTEIICHH YKOPCHIEMOCTH YePEHKOB
SIBIISIETCSL  CIIEJICTBUEM  TIepepacipe/ie/ieHUs
IUTACTUYECKUX BEIIECTB, COACPXKAIIUXCSA B Ca-
MOM dYepeHke. [Ipu 3TOM y YepeHKOB ¢ HU3KOM
AKTUBHOCTBIO TIOYEK HAOIIOAAeTCS BBICOKAS
KOpHeoOpa3oBaTelibHas CIIOCOOHOCTh, XOTS MPH
OCEHHEM ydeTe TapaMeTPOB YEPEHKOB KOJMYe-
CTBO KOpHEH MMEET MOJIOKUTEIBHYIO KOppeJis-
IIHOHHYIO CBSI3b C KOJIMYECTBOM MPOOYTUBIIHX-
cst mouek (R=0.36).

CrnemoBaTreabHO, AaKTHBHOCTh IIOYCK HAa
HaYaJIbHOM JTalle KOPHEOOPa30BaHUS OTpPaKaCT
(DU3HOIOTHYECKOe COCTOSIHHE YepeHKa, CBS3aH-
Hasi C BOCXOJAIICH MOOWIM3AIUeH IUIacTHye-
ckux BerrectB (Turetskaya, 1961), torma kak
KOJIMYECTBO MPOOYIUBIIMXCS MOYCK HA YSPECH-
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K€ IIPU OCEHHEM YYeTe SBJIACTCS IOKa3aTelleM
BTOPUYHBIX ACCUMUJISIIUOHHBIX IPOLECCOB, OT-
paKaroIUX Pe3yabTaThl YCIEIIHOIO UX yKOpe-
HeHus. Tak, MakCUMaJlbHas aKTUBHOCTb MOYEK
OTMEUEHA Y YKOPEHEHHBIX 4epeHKOB copra OT-
panHasi.

Kpome Toro, nokasarenem yCHENIHOIO YKO-
pPEHEHUs SABJISIETCS M POCT MOOEroB Ha YepeH-
kax. /[nHa nmoGeros copToB 00JeNUXU KPYIIH-
HOBHU/IHOHM B YCJIIOBHUSAX MCKYCCTBEHHOI'O TyMaHa
Ooybllle YeM B YCIIOBUSIX PYYHOIO IOJINBA B
3.5-12.7 pas.

B ycnoBusix pydyHOro mojmBa HauOOJBIINNA
IIPUPOCT UMEIOT YEPEHKH COpTOB boTaHnueckas
moourenbekas (7.1 cm) u Tpodumonckas (6.9
CM), B YCIIOBUSAX UCKYCCTBEHHOTO TyMaHa — SIH-
tapHast (31.6 cm) u Tpodumonckas (30.4 cm).
g 1pyrux copToB JUIMHA NPUPOCTA HUXKE U
Bappupyer oT 2.3 10 29.3 cm.

['pynnupoBka 4epeHKOB, YKOPEHUBLINXCS B
YCIIOBHUSIX C UCKYCCTBEHHBIM TyMaHOM (Tal01. 4)
MOKa3bIBAET, UTO MPU OCEHHEM ydeTe U3 oOlie-
ro UX KOJMYECTBAa MO PA3BUTHUIO B TPYHIy C
JUIMHON mnipupocTta oT 41 no 55 cM OoTHeceHo
41.2% pacrenuii. B aToit rpymnme npeacrapieHa
Oonbliasi 4acTh pacTeHuil coptoB boTanndye-
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ckas mrooutensckas, Heon, TpodumoBckas,
Otpannas, SAnrtapnas. [[Ba apyrux copra (Ho-
BocTh Auitas u KiloH mepumka) MMEIOT MeHee
pa3BUTHIE pacTeHus, OoNblIas 4acTb KOTOPBIX
OTHEceHa B rpynny c npupocrom a0 40 cm. He-
Oosbllass 4acTe pacteHuil copToB boranuue-
ckas yobutensckas u Tpopumosckas (7.7 u
3.4 % COOTBETCTBEHHO) HMEIOT eme OoJee
MoIIHbIe pa3Mepsl (10 70 cM), 4TO yKa3bIBaeT
Ha HEePEeaJTN30BaHHOCTh UX POCTOBOIO MOTEHIIH-
ajla B JIaHHBIX YCJIOBHUSX. MHOro crnabopasBu-
ThIX pacteHuil y copta Heon (50%). Haubonee
BBIPOBHEHHBIMH IO JITTUHE TOJUYHOTO IPHPOCTA

SBIIIIOTCS YKOPEHEHHBbIE uepeHku copta OT-
pagHas, y koroporo yumb 8.3 % pacreHuit
HMMEIOT BBICOTY 10 25 cM.

To ecTh mns MoOcienHEro copra YCIOBHS C
HCKYCCTBCHHBIM TYMaHOM OKa3aJluCh Hamboiiee
OnaronpusTHeIMUA (OJIMKE K ONTHUMYMY), B KO-
TOPBIX OH TPOSIBMJI KaK BBICOKYIO KOpHeoOpa-
30BaTeNbHYI0 cI0coOOHOCTH (70%), Tak M BBICO-
KYyl0 POCTOBYIO aKTHMBHOCTh TOYEK. Y copTa
Knon nepumka mpu BBICOKON YKOPEHSIEMOCTHU
YepEHKOB POCTOBAs aKTUBHOCTH OKa3ajach HH-
ke, OOJIbIIIas 4acTh pacTeHUH KOTOporo (66.7)
HUMEIOT BBICOTY 110 40 cM.

Taoauuna 4/ Table 4

prr[l'[I/IpOBKa YKOPCHCHHBIX UECPECHKOB COPTOB 00JIEUXH 110 JJIMHE TOAUYHOT'O mobera
Grouping of rooted cuttings of sea buckthorn varieties according to the length of the annual shoot

Copra / Varieties I'pynmsr gepenkoB no muHe nobera, %
Groups of cuttings along the length of the shoot, %
10-25 cm 2640 cm 41-55 cm 56-70 cm

Tpodumosckas / Trofimovskaya 19.2 30.8 42.3 7.7
Knon nepuwnka / Klon perchika 11.1 66.7 22.2 -
Borannueckas TrO0UTETbCKAs /

Botanicheskaya lyubitel'skaya 310 20.7 44.8 34
Ortpananas / Otradnaya 8.3 50.0 41.7 —
Heon / Neon 50.0 - 50.0 -
SuTapuas / Yantarnaya - 50.0 50.0 -
Hogsocts Anras / Novost' Altaya - 75.0 25.0 —
Bcero / Total 18.5 37.0 41.2 3.3

buoxumuueckuti cocmag nnooog

Baxneiimen xapakTepuCTUKON TUIOJ0B COP-
TOB OOJENHUXHU SBISETCS KONWYECTBO U Kadye-
CTBO, COJIEp’Kalllerocsi B HUX Maclia, KOTOpoe
3aBHCHUT OT MHOTHX (haKTOPOB: BO3pacTa pacrte-
HUM, MecTa TMpOoW3pacTaHusi, TEHETHUYECKUX
O0COOCHHOCTEH, MOTOAHBIX YCIOBUN BereTallu-
oHHoro nepuona u Ap. (bykmreiHoB, Tpodu-
MoB, 1985). Tlo 3ToMy mpu3HAKY IIOJBI U3Y-
YEHHBIX COPTOB UMEIOT MIUPOKUH TUaIa3oH KO-
nebanuii — ot 1.7% (boraHuueckas TrOOUTEIH-
ckas) 10 23.6% (Otpaanas), GpIaBOHOHIOB — OT
0.3% (Knon nepuuka) no 0.9 % (Tpodumos-
cKasi).

Conepxanve Macina B IUIOJIaX MMEET TEH-
JEHIIMI0O K YBEITWYCHUIO C YMEHBIICHHUEM WX
pa3MepoB B CIIEIYIOLIEH MOCIEA0BATEIbHOCTHU:
borannueckas mobutenbekas, TpodumoBckas,
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Anrapuas, Knon nepuuka, HoBocth Auras,
OtpajHasi, 4TO TOATBEPKIACTCS pe3yIbTaTaMu
perpeccuonHoro ananusa (r=-0.24) (puc. 1).

B Hamewm ciyuae paznuuue B COAEpKaHUU
Maclia B IUIOJaX COPTOB OOJIETIMXU CBSA3aHO C
OMOJIOrMYEeCKUMH OCOOEHHOCTSMHU COPTOB, Tak
KaK B MHTPOAYKIMOHHOM SKCIIEPUMEHTE yuTe-
Hbl TPUBEICHHBIC BHIMIE (HAKTOPHI (OTHOBpE-
MEHHBII cOOp IJIOJOB C OJHOBO3PACTHBIX KY-
CTOB, ITPOU3PACTAIONINX B CXOAHBIX YCJIOBUSAX).

M3BeCTHO TakXke, 4TO COAEpkKaHUE Macia B
II0JaX yBEIWYMBAETCSd NpPHU NEpEeMEUIeHUH B
paiioHbI ¢ OONBIIMM KOJUYECTBOM COJTHEUHBIX
JHEH W C BBICOTOM HaJ YPOBHEM MOpA
(Yunusova et al., 2009), B X0J0/1HbBIC, TOXKIJIH-
BblE TOJIBl €ro CoJiepKaHue YyMEHbIIAeTCs
(Gachechiladze, 1984; Bukshtynov, Trofimov,
1985).
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Puc. 1. 3aBucuMocCTb COACPIKaHuA Macjia OT MAaCChI IIJIOA0B COPTOB o0Ienuxu KpYMHHOBHﬂHOﬁ.
Fig. 1. Dependence of oil content on the mass of fruits of sea buckthorn varieties.

Takoe mpeamnonoxeHne onpoBepraeTcs Mpu
CpPaBHEHUU COJICPKaHMSI Macia B IJI0JaX y Cop-
Ta SJHTapHas B 3aCyLUIMBBIX YCIOBUAX BHYyT-
penneropuoro Jlarecrana (5.5 %) u B Goiee
BJI@OKHBIX  ycioBusix  Anrtas (6.6 %)
(Bukshtynov, 1985). Kak moka3bIBarOT JaHHBIC
cCoZiep)KaHWEe Maciia B IUIOJAaX JareCTaHCKUX
MOMYJISIIIUI HECKOJIBKO HUKE alTalCKUX.

Takum 0Opa3oM, HaKOIUIEHHE Macia B IUIO-
JaX UMEET CIOKHYIO MPUPOJYy U ONpeAenseTcs

HE TOJIBKO KOMILUIEKCOM HSKOJIOTHYECKUX YCIIO-
BUH cpenbl (YPOBHEM YBIIQKHEHHSI, HHCOJISIU-
€il ¥ BBICOTOM HaJl ypOBHEM MOpsi), HO U OHOJI0-
THYECKUMH 0COOCHHOCTSIMH (DOPM U COPTOB.
Taxoke BBICOKas OTpUIATEIbHAsT KOPPEIs-
oHHas cBs3b (-0.5) BBISBICHA MEXIy Mac-
JUYHOCTBIO M COJEepXKaHWeM (PIaBOHOHMIIOB B
IJI0J]aX M3YYEHHBIX COPTOB oOyienuxu (puc.2).

r=-0,50
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©
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nasoHomnabl, % o 95% nosepur.

Puc. 2. 3aBrcuMocTh coaepxkanus (IIaBOHOUIOB M Maciia B rurogax copros H. rhamnoides.
Fig. 2. Dependence of the content of flavonoids and oil in the fruits of varieties of H. rhamnoides.

W3BecTHO, YTO (EHONBHBIC COCIMHCHUS
y4acTBYIOT B TMpoIleccaX pOCTa pacTeHHH |
CIIOCOOHBI CTUMYJIMPOBATh WM TMOJAABIATh UX,
YTO CBS3BIBAIOT C BO3JCHCTBHEM Ha ayKCHHO-
BoIii oOmen (Kretovich, 1971).CnenoBarenbHo,
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BBISIBIICHHAss HAMH OTpPHUIIATENIbHAS KOPPEISIU-
OHHas 3aBUCHUMOCTb MCKIY q)HaBOHOI/I]IaMI/I u
JMIMHAJIAMH, & TaKXKe TMOJIOKUTEIIbHAS CBA3b CO-
JIep)KaHus Macjia ¢ pa3MepaMi IJI0Aa YKa3bl-
BAalOT Ha HajdWyue OOpaTHOW 3aBUCUMOCTH
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MEXIy CcoJepX)aHueM (IaBOHOUIOB U pa3Mme-
paMH IUIO/I0B.

PedpakromeTpruueckuM aHaIN30M ONpese-
JICHO HaJM4Me caxapoB B MAKOTH Pa3HBIX COp-
ToB obsenuxu. M3 mectu o0pas3noB mo coaep-
KAHUIO HA MEPBOM MECTE OKaszajicsi copT «SIH-

TapHas)» co 3HadeHueM 11% u Ha mociegHem
copt «Knon Ilepunka» y KOTOpOro 3To 3Haye-
HUE COOTBETCTBYET §%.

Beixon Macia M3 ceMsH HEKOTOPBIX M3Y-
YEHHBIX COPTOB OOJENUXH KPYIIMHOBUIHOM
npejcTaBieH B Tabnuue S.

Ta6auua 5/ Table 5

BBIXOI[ mMaciia U3 CEMSIH O6JICHI/IXI/I OKCTPAKIIMOHHBIM METOJIOM
Extraction of oil from sea buckthorn seeds by the extraction method

HaumenoBanue copta / Bec 100 cemsiy, T/ | Bec cemsiH ucxon- Bsixon macia u3 Bsixon w3 ucxon-
Variety name Weight of 100 HOM HaBEeCKH, T / HABECKHU CeMsiH, T / HOU HaBeckH, % /
seeds, g Primary weight of | Oil yield from a sample | Output from the
seeds, g of seeds, g original sample,%
Sutaphas / Yantarnaya 0.307 0.673 0.093 13.8
Hogocts Antast / Novost 0.437 0.820 0.097 118
Altaya
Boranuyeckas moOuTeH-
ckas / Botanicheskaya 0.274 0.666 0.060 9.0
lyubitel'skaya
Kiron Iepuma / Klon 0.553 0.553 0.075 136
perchika

HaubGonpmmii BeIXOJ Macia, OTMeuYaeTcs y
copra SurtapHas — 13.82%, He3HAYUTEIBHO
ycrynaet copt Kinon Ilepunka — 13.56%, nanee
¢ BeixoqoM 11,80% Hosocth AnTast 1 3aMBIKa-
eT psaa copT boraHuueckas moOuTenbckas ¢
9.0%, mpu cpeaHeM CyMMapHOM BBIXOJE OT
Bcex coptoB 11.5%. B 1nenom 3akoHOMEpPHOCTH
— geM Oogbmre Macca 100 ceMsH, TeM OOJbIIE U
BBIXOJ] Macja He Habo1aeTcsl.

[Tocne menoyHoro rujponusa U 3Tepudu-
Kaluu OBLIM SKCTparupoBaHbl Junmuisl. [lomy-
YEHHBIE KOMIIOHEHTHI OBUIA TMPOaHAIM3UPOBa-
Hel MeTonoM ' X/MC. OCHOBHBIMH KOMITOHEH-
TaMH Maclia U3 CEMSIH SBJISIIOTCS TPUTITHIICPUTBI
BBICOKOHEIPEIEIbHBIX KUCIOT — JTUHOJEBON U
JIMHOJIEHOBOM (3CCEHIMAJIbHBIX) KHUCIOT, CO-
JepKaHUe KOTOPBIX JIOCTHTaeT 3HaueHUus
90.27% copt flHTapHas u gainee 1Mo yObIBaro-
meit 61.76% copt boranunyeckas mOOUTENb-
ckas, 59.7% Kion Ilepunka u muaumym 32.7%
copta HoBocTh AnTas. DT JaHHBIE HAXOMATCS
B OOpaTHOW 3aBHUCHUMOCTH OT COJEpKaHUS
HACBIIIEHHBIX KHUCIOT B TPUTIHUIepUaax (Tadm.
6).

CpaBHeHUEe, TOTYyYEHHBIX HAMU JaHHBIX TI0
BBIXOJY Macliia U3 CeMsH, C pe3yJibTaTaMH HC-

55

CJIeIOBaHMs APYTUX aBTOPOB IO JOMUHHUPYIO-
mmM B Anrae (Obodovskaya, 1957), I'py3un
(Murav'yev, 1985) wu B A3sepOaiimkane
(Aslanov, 1986) ¢dopm, MOKa3pIBalOT YHUKAIb-
HYIO CEJIEKTUBHOCTH CEMSH copTa «SIHTapHas»,
KoTOpble Oosee ueM Ha 15% mpeBocxomsT co-
JiepKaHue He3aMEeHHUMBIX KucioT. OHO BbIpa-
JKAETCS U OTCYTCTBHEM B COCTAaBE XapaKTEPHBIX
JUIs JAPYTUX COPTOBBIX CEMSH MOHOHEHAChI-
HICHHBIX (MTAJBMUTOJICHHOBAS, OJIEMHOBAsI) H
HachleHHbIX (MupuctuHoBas (C14:0), manb-
mutuHoBas (C16:0) u creapunoBas (C18:0))
JKUPHBIX KUCIOT. B TO ke Bpemsi oOHapy eHbI
pa3NUYHBIE KIJIACCHl JIUIMHIOPACTBOPUMBIX CO-
eIMHEHUI HEeIPeJIeIbHOTO XapakTepa, MpOou3-
Bo/iHbIE OyTaHoBoOM (C4:0), maBeneBoil KUCIOT,
a TaKKe LUKIWYECKUEe M JTUHEHHBIE CIHUPTHI U
ATIOKCH COETMHEHHS.

Hano oTMeTuTh Takxe, 4To B JIUIUIHOM CO-
cTaBe ceMsiH oOnernuxu «SIHTapHas» 3HAYH-
TEJIbHO MEHbIIIE KOMIIOHEHTOB MO CPAaBHEHHUIO C
TaKOBBIMH JPYTUX COPTOBBIX CeMsH. Jlumw-
HBI COCTaB CEMSH APYTUX M3YYEHHBIX COPTOB
CoZepKaT MEHBIIIE ACCEHIUAIBHBIX KHUCIOT,
4yeM Ipou3pacraromue B AnTaiickoM Kpae, HO
Oosbile yeM B 3aKaBKa3hbe.
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Taoauua 6 / Table 6

}KI/IpHOKI/ICJ'IOTHHﬁ COCTaB Macja ceMsiH O0JIETNXH Pa3JIMIHBIX COPTOB
Fatty acid composition of sea buckthorn seed oil of various varieties

XKupnas xucnora / Fatty acid SaTapHas / Hosoctp Anrtast / Boranmdeckas | Kion mepuwmka /
Yantarnaya Novost' Altaya moburenbckas / | Klon perchika
Botanicheskaya
lyubitel'skaya
Hacpimennble / Saturated: 0 14.303 3.39 12.76
mupuctrHoBas (C 14: 0) / myristic - 0.33 - 0.16
nentagenuioas (C 15: 0) / pentadecyl - 0.22 - 0.18
nangpmMuTHHOBASA (C 16: 0) / palmitic - 7.77 - 11.27
creapunoBas (C 18: 0) / stearic - 5.74 - 1.15
apaxuHoBas (C 20: 0) / arachidic - 0.54 3.39 -
Henacobimennbie / Unsaturated: 90.27 54.46 84.7 85.78
nangpmutonenHoBas (C 16:1) / palmitoleic - 0.81 - 1.19
osnenHoBas (C 18: 1) / oleic - 20.95 23.00 24.89
ymaHojieBas (C 18: 2) / linoleic 52.55 2.29 31.00 30.76
suHosieHoBast (C 18: 3) / linolenic 37.72 30.41 - 28.94

BriBOaBI

HNHTponynupoBaHHele B YCIOBUSAX DBhHyT-
penHeropHoro Jlarecrana copra 00JeNUXH
KPYILIMHOBUAHOW OTIWYWIACH IO CIIEAYIOLIUM
XO35IICTBEHHO-LIEHHBIM IIPU3HAKAM:

110 KPYIHOIUIOAHOCTH — boTaHu4eckas Jro-
ourenbckas u Heow;

npoayktuBHocTH — KitoH mepuuka, SnTap-

0 coJepkaHuio Macia — OTpagHasi;

[0 AHTUOKCHJAHTHOM AaKTUBHOCTH — Tpo-
(UMOBCKas;

10 COJIEPKAHUIO caxapa U TPUIIIMLEPUIOB —
SnTapHas;

10 PE3YyJbTaTaM YKOPEHEHHS YEPEHKOB U UX
MOCJIEIYIOLIEro pa3BUTUsl — boTaHuyeckas Jto-
outenbckast, Otpaanas u Kion nepumnka.
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Pe3ztome: Ha oCHOBE [NaHHBIX IIOJIEBBIX HCCJIEAOBAHMM W aHAIW3a JIMTEPATypHBIX CBEICHUU O
BCTPEUAaEMOCTU M pacrpocTpaHeHuu JuiaitHukoB B PecnyOmuke CesepHas Ocetus — AnaHus, B
HoBoe m3nanne KpacHoil kauru npesaraercst Bkiounth 24 Buna. Cpenn Hux — 7 BujgoB u3 Kpac-
ot kuurm P® (Leptogium burnetiae, Letharia vulpina, Lobaria pulmonaria, Menegazzia
terebrata, Nephromopsis laureri, Ricasolia amplissima, Usnea florida), o6s3arenbHbie k oXpaHe B
PETHUOHC, 10 BUJOB — PCAKUC U YA3BUMBIC 110 COCTOAHUTIO HOHYJ’IHI.II/I?I Ha TCPPUTOPHUH peCHy6J'II/IKI/I
(Bactrospora dryina, Buellia elegans, Candelariella boleana, Chaenothecopsis trassii, Gyalolechia
lenae, Hypotrachyna afrorevoluta, Myelochroa aurulenta, Usnea articulata, U. cornuta, Xalocoa
ocellata), u 7 Bun0B — pequaiiimue B pecnyonrke U Ha KaBka3se, JaHHBIC O COCTOSHUH MOIMYJISAIHI
KOTOpBIX B Hactosiiiee Bpems orcyrctByior (Ephebe lanata, Lathagrium dichotomum, Pannaria
conoplea, Phylliscum demangeonii, Stereocaulon pileatum, Sticta sylvatica, Usnea longissima).
HpI/IBeI[eHbI CBCACHUA O PACIIPOCTPAHCHHUHA 3THX BUI0B JIMIIAHHUKOB Ha TCPPUTOPUHU peCHy6HHKH,
UX 3KOJIOTHH ¥ Tpe/araeMoM craTyce yrposbl. bosbineit yactu BumoB (15) mpemayioxkeHo npucBo-
HUTb KaTCrOpHIO 3 «PG,I[KI/IG BUIbI», U 9 BUJaM — KAaTCTOPHUTIO 4 «Heonpe,ueneHHbIe o CTaTyCy».

Kniouegvie cnoga: MUIIaliHUKY, PEIKUE BUBI, ySI3BUMbIEC BUJIBI, OXPaHa.

Jlna yumupoeanusa: Ypo6anasuutoc I'. I1., YpOanasuuene 1. H. Buasl numaiiHUKOB, mpeanarae-
Mble K BHeceHHio B KpacHyro kuury PecnyOmuku CeBepnast Ocetuss — Ananus. bomanuueckuil
secmuux Ceseproeo Kasxaza, 2021; 1: 60-71.

Lichen species, proposed for the Red Data Book
of the Republic of North Ossetia — Alania

G. P. Urbanavichus!t<, I. N. Urbanavichene?
YInstitute of North Industrial Ecology Problems of the FRC KSC RAS, Apatity, Russian Federation
2Komarov Botanical Institute RAS, Saint-Petersburg, Russian Federation
D<g.urban@mail.ru

Abstract: Thirteen lichen species proposed for the Red Data Book of Republic of North Ossetia —
Alania on based of the results of author's field works and analysis of literature information. Among
them, seven species are included in the Red Data Book of the Russian Federation (Leptogium bur-
netiae, Letharia vulpina, Lobaria pulmonaria, Menegazzia terebrata, Nephromopsis laurerti,
Ricasolia amplissima, Usnea florida). Ten species are rare and vulnerable due to the state of popu-
lations in the Republic of North Ossetia-Alania at the current time (Bactrospora dryina, Buellia el-
egans, Candelariella boleana, Chaenothecopsis trassii, Gyalolechia lenae, Hypotrachyna afrorevo-
luta, Myelochroa aurulenta, Usnea articulata, U. cornuta, Xalocoa ocellata). Seven rarest lichen
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species in the Republic and in the Caucasus, data on the state of populations of which are currently
absent (Ephebe lanata, Lathagrium dichotomum, Pannaria conoplea, Phylliscum demangeonii, Ste-
reocaulon pileatum, Sticta sylvatica, Usnea longissima). Information on distribution in the republic,
ecology and proposed categories of the threatened are given. Most of the species (15) were proposed
to be included with category 3 “Rare species”, and 9 species — with category 4 “Undefined by status”.

Keywords: lichens, rare species, vulnerable species, protection.

For citation: Urbanavichus G. P., Urbanavichene I. N. Lichen species, proposed for the Red Data Book
of the Republic of North Ossetia — Alania. Botanical Journal of the North Caucasus, 2021; 1: 60-71.

BBeaenue

B HemHe nelictByromee usnanue KpacHon
kaurn Pecniyonmuku Ceepnas Ocerust — Ada-
Hus (Krasnaya..., 1999) BxiroueHo 6 BuAOB
JUIIAHUKOB (HOMEHKJIAaTypa COOTBETCTBYET
Bpemenn wu3nanus) — Cornicularia steppae
Savicz, Leptogium hildenbrandii (Garov.) Nyl.,
Letharia vulpina (L.) Hue, Lobaria amplissima
(Scop.) Forssell, L. pulmonaria (L.) Hoffm. u
Usnea florida (L.) F.H. Wigg. Bce nepeuric-
JICHHbIE BUbI MOAJNEKAT (peaepanbHOil oXpaHe,
IIOCKOJIbKY BHECEHbl B IIOCIIEIHEE W3/1aHUE
Kpacnoii kauru P® (Krasnaya..., 2008).

Onnako, Cornicularia steppae Savicz (=
Cetraria steppae (Savicz) Kérnefelt), mpous-
pacraromuii B Beicokoropbsix PCO-A, Ha ocHo-
BE COBPEMEHHBIX MOJIEKYJISIPHO-TEHETUYECKUX
HCCIIEIOBaHUM HEe MOATBEPXKIECH B KaueCTBE ca-
MOCTOSITEJIBHOTO TAKCOHA, U BKJIIOUEH B CHUHO-
uumel  Cetraria  aculeata  (Schreb.)  Fr.
(Nadyeina et al., 2013; Lutsak et al., 2017), ko-
TOpBIA MIHPOKO pacnpocTpaneH B Poccun. Ha
ocHoBe 3THX gaHHbIX Cetraria steppae mome-
KUT HUCKIOUeHH0 n3 KpacHbix kHUT Poccun
(2008) u PCO-A (1999).

Eme omun Bun (Leptogium hildenbrandii)
yka3aH B KpacHoil kuure Pecny6nuku Cesep-
Hass Ocerus-AnaHnus ¢ HECBOWCTBEHHOH IS
3TOrO MHU(UTHOrO JUIIANHUKA YKOJIOTHEeNH — Ha
II04YBE B BEPXOBbAX LleMCKOro yiuenbs B epu-
siuanbHOM 30He Ha BbicoTe 3400 M Hazg yp.
M. (Amirkhanov et al., 1992). IlosTomy,
Leptogium hildenbrandii, xak wu Cetraria
steppae, mpeanaraeM HMCKIIOUYNATH M3 CIEAYIO-
miero usaanus Kpacuoit kuuru PCO-A.

Homenknatypa Lobaria amplissima u3me-
HUJIAch — U TENEPb 3TOT BUJ UMEET COBPEMEH-
Hoe Ha3Banue — Ricasolia amplissima (Scop.)
De Not.

[IpoBeneHHbIE HaMH HCCIEIOBaHUS JIU-
xeHodaoper  (Urbanavichene, Urbanavichus,
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2019) B AmarupckoMm paiiOHE pecIyOJUuKH Ha
tepputopun  kinacrepa «lyom»  Cesepo-
OCeTHHCKOro 3amoBEIHUKA IO3BOJMIN BBI-
SIBUTH PsiJl BUJOB JIMIIAWHUKOB, KOTOPbIE HEOO-
XOJUMO BKIIIOUUTH B HOBOe M3manue KpacHoit
kauru PCO-A. B nepByto ouepenp, 3TO 1Ba BU-
na, BHeceHHBbIX B Kpachyto kuury PO (Krasna-
ya..., 2008) — Leptogium burnetiae C.W.
Dodge u Nephromopsis laureri (Kremp.)
Kurok. Emte 9 BumoB 1o Hamieil OmeHKe sBIIsi-
IOTCSA PEIKHUMH U C HU3KOW YHCIECHHOCTHIO HE
TOJIBKO B IIpeJieNax peciyOiIrKy, HO U Ha BCEM
KaBkaze wnu naxke Ha (eneparbHOM YpOBHE:
Bactrospora dryina (Ach.) A. Massal., Cande-
lariella boleana Etayo, Palice et T. Sprib.,
Chaenothecopsis trassii Titov, Gyalolechia
lenae (Sechting et Figueras) Sechting, Frodén
et Arup, Hypotrachyna afrorevoluta (Krog et
Swinscow) Krog et Swinscow, Myelochroa
aurulenta (Tuck.) Elix et Hale, Usnea
articulata (L.) Hoffm., U. cornuta Kérb., Xalo-
coa ocellata (Vill.) E. Kraichak, R. Liicking et
Lumbsch. Onun penkuit Bux — Buellia elegans
Poelt, mpennaraercs BHectH B KpacHyro KHHTY
Ha OCHOBe IHMTeparypHbix cBenenuit (VeEzda,
1976) m wm3y4eHHOTro repOapHOTO MaTrepHaa.
Haxonka storo Buna Oblna cienaHa MeHee 50
JICT Ha3al, IO3TOMY CUUTATh €TI0 MCYC3HYBIINM
IIOKa €lIe PaHO, K TOMY XK€, UMEIOTCS 3aJI0KY-
MCHTHUPOBAHHBIC JAHHBLIC IO €TI0 MECTOHAXOXK-
JICHUIO B BHUJIe TepOapHOro obpasua, XpaHsiie-
rocs B JIMXEHOJIOTHYeCKOM Trepbapuu bortanu-
yeckoro nHcTuTyTa MM. B. JI. Komaposa (LE).

Eme mist omnoro Buma — Menegazzia tere-
brata (Hoffm.) A. Massal., oxpansiromerocst Ha
dbenepalbHOM ypOBHE, HEOOXOIMMO BHECCHHUE
BO Bce pernoHayibHble KpacHble KHMru. OTOT
SNUGUTHBIA JUIIAMHUK, paHee W3BECTHBIN C
tepputopun PCO-A (Elenkin, 1901), He Obin
BHECEH B JielcTBYIONIEeE n3ganne KpacHon kHU-
ru PCO-A (Krasnaya..., 1999).
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ITocne uzydyeHust JOCTYIIHBIX JIUTEPATYPHBIX
ucrounukoB (Vainio, 1899; Elenkin, 1901;
Barkhalov, 1983), Obuto perieHO NPEAIOKHUTH
BHecTtu B Kpacnyto xkuury PCO-A psn BuUzOB
JIMIIAHUKOB C CANHUYHBIMHU MECTOHAXOXIC-
HUSMH B pecnyOjuKe, U KpailHe peJKUMH Ha
BceM KaBkaze u, otuactu, B Poccuu. Cpenu
HHUX BHABI, COCTOSAHHUC l'IOl'Iy.]'I}II_[I/Iﬁ KOTOPBIX Ha
Hacrosiee BpeMs He u3BectHo — Ephebe lanata
(L.) Vain., Lathagrium dichotomum (With.)
Otalora, P.M. Jorg. et Wedin, Pannaria cono-
plea (Ach.) Bory, Phylliscum demangeonii
(Moug. et Mont.) Nyl., Stereocaulon pileatum
Ach., Sticta sylvatica (Huds.) Ach., Usnea
longissima Ach.

Marepuan u MeTOIHKA

MatepuanoM [Uisl CTaTbd MOCITYXWIA JIaH-
HbI€, MOJIyYE€HHbIE aBTOPaMH B XOJ€ COOCTBEH-
HBIX MOJEBBIX paboT Ha Tepputopuu Pecmy6-
nukn CeBepHast Ocerust — Ananus. [Tomumo
HATYPHBIX KCCIIEIOBaHUI OBLIM UCHOJIB30BAHBI
u nuteparypusie nanuaeie (Vainio, 1899; Elen-
kin, 1901; Vé&zda, 1976; Barkhalov, 1983;
Amirkhanov et al., 1992; Krasnaya..., 1999).
Taxxe ObUIM M3Y4YeHBI KOJUIEKIIMU C TEPPUTO-
puu pecnyOlIMKU B JIMXEHOJOTMYECKOM repoa-
pun boranumyeckoro unctutyra um. B. JI. Ko-
mapoBa PAH (LE). Homenknarypa TakcOHOB
npuBefeHa corigacHo «Crhucka JHUXEHOQIIOPHI
Poccun» (Urbanavichus, 2010) ¢ yderom co-
BpeMeHHbIX m3MeHenuit (Nimis et al., 2018).

Pe3yabTaThl M MX 00Cy:KIeHUE

Ha ocHoBanum aHajn3a JTaHHBIX COOCTBEH-
HBIX MOJIEBBIX UCCIIEIOBAHUM U OLICHKHU JIUTEpa-
TYPHBIX CBEJIEHUU O BCTPEYAEMOCTH M PACIIPO-
cTpaHeHuu numaiHukoB B PecnyOmuke CO-A,
MpeJiaraeTcsi BKIIOYATH B HOBOE W3/IaHUE
Kpacnoii kauru 24 suna. Cpeau HUX: 7 BUIOB
u3 Kpacuoit kxuurm PO (Krasnaya..., 2008),
o0si3aTenbHBIE K OXpaHe B peruone, 10 BUIOB —
peaKue U YSA3BUMBIE 110 COCTOSTHUIO TTOMYISIIAN
Ha TEPPUTOPUU PECIYOIUKH HA TEKYIIHH MO-
MEHT, U 7 BHUAOB, oOHapyxeHHbIe Oosiee 100
JIeT Ha3aJ M MO KOTOPHIM B HACTOSIIEE BpeMs
HENOCTATOYHO JAHHEIX.

[Ipu oTHeceHMM BHAOB K HYXAAIOUIUMCS B
oxpaHe ObUIM MCTIOJb30BaHbI CIEIYIONTUE KPH-
TEpUU: PEIKUE BUABI C OTPAHMYEHHBIM PACIIPO-
ctpanenreM Ha KaBkaze u B Poccuu; BUIbI ¢
HU3KOW YHCJIIEHHOCTBIO M MAJIBIM YHCJIOM H3-
BECTHBIX JIOKAJIMTETOB; BHAbI, HCIILITHIBAIOIINE
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yrpo3bl TOJT BIUSHUEM aHTPOIIOTEHHBIX (haKTO-
pOB.

Hwuxe npeacrtaBieH COMCOK BUJIOB JIMILAM-
HUKOB, IIPEeJIaraéMbIX JJIsl BKJIIFOUEHUSI B HOBOE
uznanue Kpacnoit kauru Pecnybnmuku CO-A.
Buspl paszgernensl Ha TpH rpymibl: 1) 3aHeceH-
Hele B Kpacuyro kuury P® (Krasnaya..., 2008)
U 00s13aTeNIbHBIC K OXPaHe B PETHOHE; 2) PEIKUE
U YSI3BUMBIE B PETHOHE BUJIbI, MO KOTOPBIM
UMEIOTCS naHHble He crapmie 50 jer; 3) pen-
yaifiuue B pecnyonuke, Ha KaBkase u B Poccun
BHUIbI, oOHapyxeHHbIe Oonee 100 ner Hazan,
CTaTyC KOTOPBIX B HACTOSIIIEEC BPEMsI HE OMpe-
eneH.

l. Oxpansiembie B Poccuiickoii @enepannu
BH/IbI JJUIIAHUKOB, 0013aTe/IbHbIE K BHECE-
HHMIO B peruoHa/ibHble KpacHble KHUTH

Jlentroruym bypnera
Leptogium burnetiae C.W. Dodge

B neiictByromee m3nanune KpacHol KHuUru
PCO-A ne Buecen (Krasnaya ..., 1999). IIpen-
JaraeMasi KaTeropus craryca peIKOCTH BHJA B
HoBOoM u3fanuu Kpacnoit kuuru PCO-A: 3 —
«Penkue.

[[Inpoko pacnpoCTpaHEHHBIN JIECHOM BUJ,
oXpaHsieMblil Ha (hesiepaibHOM YPOBHE.

Kpacnas kuura P® (Krasnaya..., 2008): ka-
Teropusi 3r — peAKUid BUA, UMEIOLIUH oOmmp-
HBIN apean, B Poccun HaxonuTCs Ha CEBEPHOU
I'PaHULE PaCIIPOCTPAHEHUS.

Kpacusie kuuru cyonextoB PO na Cesep-

HOM Kaskasze: Kpacnonapckuii Kpau
(Krasnaya..., 2017) — 4 «CnenuajibHO KOHTpPO-
JIUPYEMBIN»; Pecny6nuka Anpires

(Krasnaya..., 2012) — 3 «Penkuii Bumy»; Kapa-
vyaeBo-Uepkecckas Pecryonuka (Krasnaya...,
2013) 3 «Penxumit Bua»; Kabapauno-
bankapckas Pecniyonuka (Krasnaya..., 2018) —
3 «Penkuit Bun»; PecnyOmuka [larecran
(Krasnaya..., 2020) — 3 «Penkwuii Bu, HaX0/s-
IIUICSA B COCTOSIHHH, OJHM3KOM K YIrpojKaemo-
my». Ilpemnoxken nns BHecenuss B KpacHyro
kaury PecnyOnuku Wurymerus ¢ xateropueit
«Haxopsmuecss B KpUTUYECKOM COCTOSIHUN
(Urbanavichus, Urbanavichene, 2020).

B PCO-A Bctpeuaetcst B Oacceiine p. Ap-
JI0OH B painioHe Ckamucrtoro xp., kimacrep «ly-
ou» CeBepo-Ocerunckoro 3amnoBeanuka (Urba-
navichene, Urbanavichus, 2019).
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Jlerapus auces
Letharia vulpina (L.) Hue

beun BHecen B Kpacuyro kaury PCO-A c
kareropueit 2 «Ys3Bumbiid Bua» (Krasnaya ...,
1999). Ilpemnaracmasi KaTeropusi cratyca pej-
KOCTH BHJIa B HOBOM u3naHuu KpacHoil kHHUTH
PCO-A: 3 — «Peaxue».

Penxuii ropHo-HEMOpaibHbIA BUA, HaXOJs-
muiics B Poccun Ha kparo apeana, rie BCTpeda-
etcst Toabko Ha KaBkaze (Urbanavichus, 2010).
Oxpamnsiercs Ha penepaaTbHOM YpOBHE.

Kpacnas xaura PO (Krasnaya..., 2008): ka-
Teropust 2a — BHJ, C HEYKIIOHHO COKpallao-
Ieicst YUCIEHHOCTHIO.

Kpacubie kuuru cyobektoB PO na Cesep-
HOM Kaskase: Pecny6nuka Anpires
(Krasnaya..., 2012) — 2 «Ysa3Bumbiey; Kapauae-
Bo-Uepkecckas Pecniyonuka (Krasnaya..., 2013)
— 2 «Ys3Bumble»; Kabapauno-bankapckas Pec-
nyomnuka (Krasnaya..., 2018) — 2 «Coxkpartiaro-
Iuiicss B yMcieHHocTn»; Pecrybnuka Jlarecran
(Krasnaya..., 2020) — 3 «Penkuii BUm».

N3Becten no Haxonkam B Lleiickom ymiense
(Amirkhanov et al., 1992).

Jlodapus nerounasi
Lobaria pulmonaria (L.) Hoffm.

boun BHecen B Kpacuyro kuury PCO-A c
kareropueit 2 «Ysa3pumblii Bun» (Krasnaya...,
1999). Ilpemnaracmast KaTeropusi cratyca pej-
KOCTU BUJA B HOBOM Hu31aHuM KpacHoil KHUTH
PCO-A: 3 — «Penkue».

[IInpoko pacrnpoCTpaHEHHBIN JIECHOH BHI,
oXpaHsieMbIi Ha (peJiepalbHOM YPOBHE.

Kpacnast kuura PO (Krasnaya..., 2008): 2a
— YS3BUMBIA BHJ, COKPAIIAKOIIANCS B YUCIEH-
HOCTH.

Kpachsbie kauru cyobekroB PO na CeBepHoM
Kaskasze: KpacHomapckuit kpait (Krashaya...,
2017) — 4 «CrenuaabHO KOHTPOIHPYEMBIID»;
PecniyOnuka Appiress (Krasnaya..., 2012) — 5
«CrienanbHO  KOHTpospyemblil»;  Kapauaeso-
Uepkecckas Pecmyomuka (Krasnaya..., 2013) — 2
«YSI3BUMBII BUJl, COKPAIAIOIINIICS B YUCIICHHO-
ctu»;  Kabapmuno-bankapckas — PecnyOnmka
(Krasnaya..., 2018) — 2 «Cokpallarouuiics B
YHUCIIEHHOCTIY; Pecrry6muka [arecran
(Krasnaya..., 2020) — 3 «Peakuit Bum». [Ipeso-
KeH 111 BHeceHus B KpacHyto kuury PecryOmnu-
k1 Marymerusa ¢ kareropueit «Hemocrarok jgaH-
ueix» (Urbanavichus, Urbanavichene, 2020).
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Bu u3BecteH B pecry0irKe M0 HaXOKaM B
nonune p. Tepek B mauane XX Beka (Elenkin,
1901), a Taxke c Teppuropuun CeBepo-
Ocertunckoro 3amoBexnuka (Amirkhanov et al.,
1992; Urbanavichene, Urbanavichus, 2019).

MeHeraunusi npodypaBjieHHast
Menegazzia terebrata (Hoffm.) A. Massal.

B neiictByromee uznanve KpacHod KHUTH
PCO-A ne Buecen (Krasnaya ..., 1999). Ilpen-
JaraemMasi KaTeropus cratryca pelKOCTH BHJA B
HoBOM u3faHuu Kpacnoit kuuru PCO-A: 4 —
«HeomnpeneneHHble 1O CTaTyCcy».

Penkuii HeMOpaibHbBINM BUJ C OKEAHUYECKOMN
TEHJCHIIMENW paclpOCTpaHeHUs] B MHUpE, OXpa-
HsIEMBIH Ha (efiepaIbHOM YPOBHE.

Kpacnas kaura P® (Krasnaya..., 2008): ka-
Teropus 30 — peakuid Bu.

Kpacubie kuuru cyonektoB PO na Cesep-
HOM Kagkase: Kpacnonapckuii Kpau
(Krasnaya..., 2017) — 3 «VYs3Bumbie»; Pecry0-
mka Aneirest (Krasnaya. .., 2012) — 3 «Penkuen.

B PCO-A 0ObL1 U3BeCTEH TOJBKO 10 HAXOJ-
KaM B OKpecTHOCTAX ¢. banra, nonuna p. Tepek,
oostee 100 et nazan (Elenkin, 1901).

Hedpomoncuc Jlaypepa

Nephromopsis laureri (Kremp.) Kurok.

B nenictByromee usznanne KpacHoll xHMIM
PCO-A ne Buecen (Krasnaya ..., 1999). Ilpen-
JaraeMasi KaTeropus cratryca peIKOCTH BHJa B
HOoBoM m3aanuu Kpacnoit kuurm PCO-A: 3 —
«Penkuer.

Penxuii ropHO-1ECHON BUJI, HAXOSIIMICS B
Poccun Ha ceBepHOIl rpaHuile pacrpocTpaHe-
HUS, TJI€ BCTPEYAEeTCsl B €BPONEMCKON YacTH, Ha
Kagskaze, Ypane, B Cubupu, na danpHem Bo-
croke (Urbanavichus, 2010). Oxpansiercs Ha
beneparbHOM YpOBHE.

Kpacnas kaura P® (Krasnaya..., 2008): xa-
teropust 30 — penkuii Bun (kak Tuckneraria
laureri (Kremp.) Randlane et A. Thell). Nmeer
3HAYUTENIbHBIN apeajn, B Mpeaenax KOTOPOro
BCTpEYaeTcsi ¢ HeOOJBIION YMCIEHHOCTBIO T0-
ITYJIALHAN.

Kpacubie kauru cyobexktoB P® Ha Ceep-
HOM Kagkasze: Kpacnonapckuit Kpait
(Krasnaya..., 2017) — 3 «Ys3Bumsbie»; Pecry0-
muka [larecran (Krasnaya..., 2020) — 3 «Pen-
KW BUJ, HAXOJSAIIUICS B COCTOSIHUU, OITU3KOM
K YTPOKaeMOMY».
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B PCO-A u3BecTeH 1Mo HaXxoJKaM B paiioHe
[TactOumnHoro xp., knactep «lllyomu» Cesepo-
Ocerunckoro 3amoBennuka (Urbanavichene,
Urbanavichus, 2019).

Puxacosms mupoyaimas
Ricasolia amplissima (Scop.) De Not.

beut BHecen B Kpacnywo kuury PCO-A ¢
kareropueil 3 «Penkuii Buj ¢ JU3bIOHKTUBHBIM
apeasiom» (Krasnaya ..., 1999). Ilpennaraemas
KaTeropus craryca peKOoCTH BUa B HOBOM HU3-
nanun Kpacuoit kauru PCO-A: 4 — «Heomnpe-
JICJICHHBIE 10 CTaTyCy».

Penxuii HeMopaabHbINA BUJI, HAXOIAIIMICS B
Poccuu Ha rpanuiie apeana, rje BCTpedaercs
tosbko Ha KaBkase (Krasnaya..., 2008).

Kpacnas kaura P® (Krasnaya..., 2008): 3r
— penkuii Bux (kak Lobaria amplissima (Scop.)

Forssell).
Kpacubie kuuru cyonexktoB PO na Cesep-
HOM Kagkase: Kpacnonapckuii Kpai

(Krasnaya..., 2017) — 3 «Ysa3BumMsble»; Pecry0-
nuka Appires (Krasnaya..., 2012) — 3 «Pen-
kue»; KapauaeBo-Uepkecckas Pecrybnuka
(Krasnaya..., 2013) — 3 «Penkue Buasl»; Pec-
nyonuka Jlarecran (Krasnaya..., 2020) — 3
«Penxnii Buny.

B PCO-A Obu1 u3BECTEH IO HAxXOJKaM B
Iefickom ymiense u B OKpect. ¢. banrta Ooiee

100 ner mazax (Vainio, 1899; Elenkin, 1901).

YcHes uBerymas
Usnea florida (L.) F.H. Wigg.

beun BHecen B Kpacuyro kaury PCO-A c
Kateropueit 2 «Ys3BUMBIN BUJl C JTU3BIOHKTUB-
HeIM apeaniom» (Krasnaya ..., 1999). Ilpeana-
raeMas KaTeropusi craTyca peIKOCTH BHJA B
HoBOM u3fanuu Kpacnoit kaurm PCO-A: 3 —
«Penxue».

Penxnii ropHO-JIECHOM BUJ C OKEAHUYECKOU
TEHJCHIIMEeW paclpoCcTpaHeHHUs] B MHUpE, OXpa-
HsIeMbIH Ha (eiepaTbHOM YpPOBHE.

Kpacnast kaura P® (Krasnaya..., 2008): ka-
TEropus 2a — BUJ C HEYKJIOHHO COKpallarolei-
Csl YUCJIEHHOCTBIO.

Kpacubie kuuru cyorexktoB P®D na Cesep-
HOM Kagkasze: Kpacnonapckwuii Kpai
(Krasnaya..., 2017) — 3 «Ys3Bumsblii»; Pecmy0-
muka Aneires (Krasnaya..., 2012) — 5 «Cnenu-
aJIbHO KOHTPOJIUPYEMBII»; Kapauaeso-
Yeprecckast Pecriyonuka (Krasnaya..., 2013) —
2 «YS3BUMBIA BHJ C HEYKIOHHO COKpaIlaro-
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aieics YUCJIIEHHOCTBIOY; Kabapnuno-
bankapckas Pecnyonuka (Krasnaya..., 2018) —
4 «HeomnpeneneHHsbIi o cTtaTycy»; Pecrydnuka
Harecran (Krashaya..., 2020) — 5 «Bun, BbI3bI-
BAIOIMI HAaUMEHbIIME onaceHus». lIpemnoxen
st BHeceHus B Kpachyto kuury PecryOmuku
Wurymerus ¢ kareropuend «BpI3piBaromue
HanMenbime onacenus» (Urbanavichus, Urba-
navichene, 2020).

B PCO-A Bctpeuaercs B OacceitHe p. Ap-
non B paiione [lactOmmuoro m CkamucToro
xpebtoB, kmacrep «Illyou» (Urbanavichene,
Urbanavichus, 2019) u B LleiickoM yienbe B
CeBepo-OceTuHCKOM 3aII0BEIHUKE
(Amirkhanov et al., 1992).

1. Penkue B peruoHe ysi3BUMble BH/IbI
JUIIANHAKOB

Jlnst Bcex BUJIOB JAaHHOM TpyNIbI pejiara-
€TCsl KaTeropus CTaryca peIKOCTH B HOBOM H3-
nanuu Kpacnoii knuru PCO-A: 3 — «Penkue».

Bakrpocnopa nyoosasi
Bactrospora dryina (Ach.) A. Massal.

B npenenax Poccun Buj BcTpeuaercs B €B-
porneiickoii yactu u Ha Kaskaze (Urbanavichus,
2010). Ha CeBeprom Kaskasze kpome PCO-A
M3BECTEH 110 eAMHUYHBIM Haxojakam B Pecmy0-
mukax Apneires u Jlarecran (Otte, 2004; Is-
mailov et al., 2017). He BHeceH B peruoHajb-
Hble Kpacuelie kauru CesepHoro Kaskasa.

B PCO-A BcTpeudaercss B HUKEM TEUEHHUH .
AXIIKaJoH (paBblii MPUTOK p. ApJOH) B Kila-
crepe «l1lyou» CeBepo-OceTHHCKOTo 3aroBe-
nuka (Urbanavichene, Urbanavichus, 2019).

BysJuius jieranTHas
Buellia elegans Poelt
B npenenax Poccun Bun ussecren ¢ Cesep-
Horo Ypaia, KaBkaza, Taitmbipa, B ropax FOx-
Hoi u Bocrounoit Cubupu (Urbanavichus,
2010). Ha CeBeprom Kaskaze kpome PCO-A
M3BECTEH 110 €IMHUYHBIM Haxoakam B CtaBpo-
nojbckoM kpae u PecmyOnmuke [larectan (Is-
mailov, Urbanavichus, 2014; Urbanavichene,
Urbanavichus, 2018). He BHeceH B permoHaib-
Hble Kpacuele kauru CesepHoro Kaskasa.
B PCO-A wu3BecTeH 1o HaxoJkam B OKpe-
crocTsx c¢. Jxusruc B jonuHe p. PuargoH B
paiione Ckanucroro xp. (Vézda, 1976).
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I'majiosiexus JieHCKast
Gyalolechia lenae (Sechting et Figueras)
Sechting, Frodén et Arup

B mpenenax Poccum BcTpeuaercss B ropax
KOxnoit n Bocrounoit Cubupu u Ha KaBkaze
(Urbanavichus, 2010; Ismailov, Urbanavichus,
2014). Bue Poccuu BuI HE M3BECTEH; SHICMHK
Poccun. Ha Ceepnom Kaskaze kpome PCO-A
M3BECTCH 10 eAMHWYHBIM Haxonakam B KaOap-
nuHo-bankapckoit PecnyOonmke m PecnyOmimke
Harecran (Ismailov, Urbanavichus, 2014; Ur-
banavichus, Urbanavichene, 2019). He Buecen
B pernoHanbHble Kpacueie kHuUTH CeBEepHOro
Kagkasa.

B PCO-A wnaxomutcs BONM3U 3ammajHOro
mpejesna pacnpocTpaHeH s, BCTpeuaeTcs B Oac-
ceitne p. Apnon B kiacrepe «lllyou» Cesepo-
Ocerunckoro 3amoBeaunuka (Urbanavichene,
Urbanavichus, 2019).

I'mnorpaxuna agpoorornyras
Hypotrachyna afrorevoluta (Krog et
Swinscow) Krog et Swinscow

B npenenax Poccun B BCTpedaeTcs TOJb-
ko Ha Kaskaze (Urbanavichus, 2010). Ha Ce-
BepHoM Kaskaze kpome PCO-A wuzBecteH mno
eIMHUYHBIM HaxoJkaM B KpacHomapckoMm kpae
(Otte, 2007; Urbanavichene, Urbanavichus,
2014). He BHecen B perumoHanbHble KpacHbie
kauru CesepHoro Kaskaza.

B PCO-A Bctpeuaercs 6acceiine p. ApAoH B
kimacrepe «lllyom» Ceepo-OceTHHCKOro 3aro-
seauuka (Urbanavichene, Urbanavichus, 2019).

Kanneasipuesia boJe
Candelariella boleana Etayo,
Palice et T. Sprib.

B npenenax Poccun BuA M3BECTEH TOJBKO €
Kaskaza u3 PCO-A (Urbanavichene, Urbanav-
ichus, 2019). He BHeceH B peruoHaIbHBIC
Kpacusie kauru CesepHoro Kapkasa.

B PCO-A o6napyxeH B Oacceline p. ApaoH
B kiacrepe «llly6m» CeBepo-OceTuHckoro 3a-
nosenuuka  (Urbanavichene,  Urbanavichus,
2019).

Kcasokoa ria3zacras
Xalocoa ocellata (Vill.) E. Kraichak,
R. Liicking et Lumbsch
B npenenax Poccun Bcrpeuaercs Ha KaBka-
3e, B Kpeimy u B ropax IOxuoit Cubupu
(Kopachevskaya, 1986; Urbanavichus, 2010).
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Ha Cesepnom Kaskase kxpome PCO-A u3Becten
M0 eIMHUYHBIM HaxojkaM B CTaBpOIOJILCKOM
kpac u PecnyoOmuke [larecran (Barkhalov,
1983; Ismailov, Urbanavichus, 2014). He Bue-
ceH B peruoHanbHbie Kpacubsie kuuru CeBepHO-
ro Kaskasza.

B PCO-A o6HapyxeH B OacceitHe p. ApJoH
B kiacrepe «llly6m» CeBepo-OceTuHCKOrO 3a-
noBeqauka  (Urbanavichene,  Urbanavichus,
2019).

Muenoxpoa 30J10TUCTast
Myelochroa aurulenta (Tuck.) Elix et Hale
B npenenax Poccum BuI BcTpewaercs Ha
Kagkase, B IOxno#t Cubupu u Ha tore [{anpHe-
ro Bocroka (Urbanavichus, 2010). Ha Cesep-
Hom Kagskaze kpome PCO-A usBecteH no eau-
HUYHBIM HaxoJkaMm B Pecnybnuke Apapires (Ur-
banavichus et al., 2020). He BHecen B peruo-
HanbHble Kpacubie kauru CeBepHoro Kaskasa.
B PCO-A BcTpeuaercss B BEpPXOBBSIX P.
[{pixuagpikoM (MpaBblii TPUTOK p. ApPAOH) B
paifone IlactOummuoro xp., xnacrep «lLly6u»
Cesepo-Ocerunckoro 3anoBeanuka (Urbanavi-
chene, Urbanavichus, 2019).

YcHes poraras
Usnea cornuta Korb.

B npenenax Poccum BU BCTpedaeTcs: TOJb-
ko Ha KaBkasze u Ha tore [lanbHero Boctoka
(Urbanavichene, Urbanavichus, 2016; Ohmura
et al.,, 2017). Ha CeBeprom KaBkase kpome
PCO-A wu3BecTeH 1O €QWHWYHBIM HaXOIKaM B
KpacHonapckoM Kpae u Kabapauno-
bankapckoit Pecniyonuke (Urbanavichus et al.,
2021). He BHecen B permoHanbHble KpacHble
kauru CesepHoro Kakasa.

B PCO-A Bctpeuaetcst B Oacceiine p. Ap-
JoH B paiione Ckamuctoro xp., kinacrep «ly-
ou» Cesepo-Ocerunckoro 3amoseanuka (Urba-
navichene, Urbanavichus, 2019).

YcHes wienuncras
Usnea articulata (L.) Hoffm.

B npenenax Poccun Bua BeTpeyaeTcs TOJb-
ko Ha KaBkasze u Ha tore [lanbHero Boctoka
(Urbanavichus, 2010; Ohmura et al., 2017). Ha
Cesepnom Kaskaze kpome PCO-A u3BecTeH no
Haxonkam B KpacHomapckom kpae, PecryOmu-
kax Ansires, Kabapmuno-bankapus, Yeuns,
Harectan  (Zakutnova, = Musina,  1986;
Krasnaya..., 2012; Krasnaya..., 2017; Krasnha-
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ya..., 2020; Urbanavichus et al., 2021). Buecen
B Kpacubie kauru KpacHonmapckoro kpast — ka-
teropust 3 «Ys3Bumbie» (Krasnaya..., 2017),
Pecniyonmuk Appiress — xareropusi 3 «Penkue»
(Krasnaya..., 2012) u Jlarectan — kateropus 3
«Penxuii Buny» (Krasnaya..., 2020).

B PCO-A Bctpeuaercst B Oacceiine p. Ap-
JoH B pailone CkamucToro xp., kiaacrep «Illly-
om» Cesepo-Ocerunckoro 3amnoseauuka (Urba-
navichene, Urbanavichus, 2019).

Xenortekoncuc Tpacca
Chaenothecopsis trassii Titov

B npenenax Poccuu BUI U3BECTEH TOJBKO C
Kaskaza u3 PCO-A (Urbanavichene, Urbanav-
ichus, 2019). He BHeceH B pervoHaIbHBIE
Kpacusie kuuru CesepHoro Kapkasa.

B PCO-A o0HapyxeH B J0oIHUHE p. AXIIKa-
noH B paifone [lacrOummuoro xp., kmacrep Ly-
ou» Cesepo-Ocerunckoro 3amoeanuka (Urba-
navichene, Urbanavichus, 2019).

I11. Penkue BUABI ¢ HeoNpeaeTeHHbIM
CTATYCOM B peruoHe

Jliis Bcex BHJIOB IaHHOM IpyMIbl Mpejyiara-
€TCsl KaTeropusi craryca pPeaKOoCTH BHUIA B HO-
BoM u3aanuu Kpacnoit kaurm PCO-A: 4 —
«HeormpeneneHHsie 1o CTaTycy».

Jlararpuym 1MX0TOMUYECKHUIi
Lathagrium dichotomum (With.) Otalora,
P.M. Jorg. et Wedin

B npenenax Poccun Bua usBecteH Ha Kas-
Ka3e, Ypase, B TOpHBIX parioHax IOxHoii u Bo-
crouHoir Cubupu (Urbanavichus, 2010). Ha
CeBepnoM KaBkaze ObUT H3BECTEH MO HAXOIKaM
Tosibko Ha Teppuropun PCO-A B nomuue p.
Apnon 6onee 100 ner nazan (Degelius, 1954).
He BHecen B pervonanpHble KpacHble KHUTH
Cesepnoro Kagka3sa.

ITannapus mwepcrucras
Pannaria conoplea (Ach.) Bory

[[Iupoko pacnpoCTpaHEHHBIH BUJl B TOPHO-
MPUOKEAaHUYECKUX pernoHax oboux [lomymma-
pueB. B npenenax Poccun Bu M3BECTEH Ha ce-
Bepe eBpomneiickoi yactu, Ha KaBkaze, Ypane, B
Cubupu u Ha Jlanmeaem Boctoke (Urbanavichus,
2010). Ha Cesepuom Kaskaze kpome PCO-A
M3BECTEH IO HAaXOJKaM B 3alagHON YacTH, TJie
MHorouncieH u oobruen (Blinkova, Urbanav-
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ichus, 2005; Urbanavichus, Urbanavichene,
2014; Urbanavichus et al., 2020), Ho pemok B
BOCTOYHOM 4aCTH, I'le BHECEH B KpacHyr0 KHU-
ry PecnyOmuku [larectan ¢ karteropueit 3
«Penxuii Bun» (Krasnaya..., 2020).

B PCO-A 0nu1 u3BecTeH IO HaxoakaM Ooliee
100 ner Hazax B Lletickom yiense (Vainio, 1899)
1 B okpectHOCTsX ¢. banra (Elenkin, 1901).

CrepeokaysiOH NIJISAANIKOBUIHBIH
Stereocaulon pileatum Ach.

B Poccun pacnpocTtpaneH B TOpPHBIX peruo-
Hax (Urbanavichus, 2010). Ha Ceepnom Kag-
Kase m3BecTeH Tonbko u3 PCO-A, roe Obl1 00-
HapyxxeH B Lleiickom ymense Gomee 100 et
naszaza (Vainio, 1899). He BHeceH B pernoHasib-
Hble Kpacueie kuuru CesepHoro Kapkaza.

Crukra JecHas
Sticta sylvatica (Huds.) Ach.

B npenenax Poccun Bun u3Becten ¢ Kaska-
3a, u3 KOxnoit Cubupu u ¢ JlansHero Bocroka
(Urbanavichus, 2010). Ha Ceeprnom Kaskaze
3a npeaenamu PCO-A u3Becten u3 Kpacnonap-
ckoro kpasi, PecriyOnmuk Anpiresi, Kapadaeso-
Yeprecus, Kabapauno-bankapus (Krivorotov,
1997;  Blinkova,  Urbanavichus,  2005;
Krasnaya..., 2012; Urbanavichus et al., 2021).
Buecen B Kpacubie kuuru PecniyOnuk Apjbires
u Kabapauno-bankapus (Krasnaya..., 2012;
Krasnaya..., 2018).

B PCO-A Opbul W3BECTEH IO HAXOIKaM B
LleiickoMm ymiense 6osee 100 et nazax (Vainio,
1899).

YcHes JiMHHeH A
Usnea longissima Ach.

B npenenax Poccun Buj BcTpeuaercs B €B-
pormeiickoi yactu, Ha Ypaine, KaBkaze, B Cubu-
pu u Ha JlanbHem Bocrtoke (Urbanavichus,
2010). Ha Cesepunom Kaskasze 3a mpenemnamu
PCO-A wusBecren u3 KpacHomapckoro kpas,
PecniyOnuk Aneiresi, KaGapauno-bankapus u
Yeuyns (Vainio, 1899; Zakutnova, Musina,
1986; Urbanavichene, Urbanavichus, 2014; Ur-
banavichus, Urbanavichene, 2014). Buecen B
Kpacuyro kHury  KpacHomapckoro — kpas
(Krasnaya..., 2017).

B PCO-A otrmeuancsa B llelickoM yiienbe
oostee 120 niet Hazan (Vainio, 1899).
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PuinuckyM /lemankoHa
Phylliscum demangeonii (Moug. et Mont.)
Nyl.

B npenenax Poccun Bug u3zBecTeH U3 Apk-
THKH, C CEBEpa €BPOIIEHCKON 4acTH, Ha Ypaie,
Kagskaze u u3 IOxnoii Cubupu (Urbanavichus,
2010). B PCO-A — eauMHCTBEHHOE MECTOHa-
xoxkaenne Ha KaBkaze; ObUT H3BECTEH IO
Haxonakam B llefickom ymense 6omee 100 mer
nazaza (Vainio, 1899). He BHeceH B pernoHaiib-
Hble Kpacuele kuuru CesepHoro Kaskasa.

Jdede mepcrucras
Ephebe lanata (L.) Vain.

B npenenax Poccun BUI M3BECTEH C ceBepa
eBporneiickoi yactu, Ha KaBkaze u u3 HOxHoi
Cubupu (Urbanavichus, 2010). B PCO-A -
€IMHCTBEHHOE MecTOHaxoxkJeHue Ha KaBkase;
OBLT U3BECTEH 10 HaxojakaM B Lleiickom yrienne
6onee 100 et nazax (Vainio, 1899). He Buecen
B pernoHanbHbie Kpacubie kuuru CeBepHOro
Kagkasa.

TakuM 00pazoM, K BHECCHHIO B HOBOE U3/la-
nue KpacHoit kuurm Pecnyomuku CeBepHas
Oceruss — Ananus npejiaratorcst 24 una: 7
Bua0B u3 Kpacuoit kuuru PO (Leptogium bur-
netiae, Letharia vulpina, Lobaria pulmonaria,
Menegazzia terebrata, Nephromopsis laureri,
Ricasolia amplissima, Usnea florida), 10 Bumos
— PCAKHUE N YA3BUMBIC 11O COCTOSHHUIO ITOITYJIA-
Uil Ha TEPPUTOPHH PECIYOJIUKU B HACTOSIIEE
Bpems (Bactrospora dryina, Buellia elegans,
Candelariella boleana, Chaenothecopsis trassii,
Gyalolechia lenae, Hypotrachyna afrorevoluta,
Myelochroa aurulenta, Usnea articulata, U.
cornuta, Xalocoa ocellata) u 7 penuaiimmx B
pecnyonuke u Ha KaBkase BHIOB, JaHHBIE O
COCTOAHUHN HOHyJ'I}II_II/Iﬁ KOTOPBIX B HACTOAIICC
Bpemsi orcyrctByor (Ephebe lanata, Latha-
grium dichotomum, Pannaria conoplea, Phyl-
liscum demangeonii, Stereocaulon pileatum,
Sticta sylvatica, Usnea longissima). 15 Bumos
MIpeAJIOKEHBl HAaMU ¢ KaTeropuei 3 — «Peakue
BUAB U 9 BUAOB ¢ Kareropuei 4 — «Heompe-
ACJICHHBIC I10 CTAaTyCy».

BaarogapHoctu
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pamkax tembl «I'epbapubie Gpouast BUH PAH (ucropus, coxpaHeHue, u3ydeHue U TMOIMOJIHEHHE)
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K CBE/IEHHUIO ABTOPOB

[TPABUJIA O®OPMJIEHUSA CTATEU, HATIPABJISEMBIX B )KYPHAJI
«BOTAHUYECKUI BECTHUK CEBEPHOI'O KABKA3A»

B xypHaine paccMarpuBaroTCs CIEAYIOIIME HANpPaBICHUS: MOMYJSAIHMOHHAs OOTaHWKA, WH-
TPOIYKIMS, OMOXUMHUS U (PU3UOJIOTUS pacTeHH, reo0oTaHuKa, ¢Jopa U CUCTEMAaTHKa PACTEHUIA,
O0oTaHUYECKOe pecypcoBeicHrne, ypoanohaopa, SKOJIOTHS pacTEHUH.

CraTbu mpeICTaBISIOTCS B PEAKIIMIO )KYpHAJIa MOJIbKO 6 91eKMPOHHOU 6epcuu B hopMaTax
Microsoft Word (Bepcuu 6.0, 7.0, 97) ¢ pacumupennem doc win rtf. B coctaB cTaThul JOKHBI BXO-
JUTh: TEKCT CTaThH, TaOJIMLIbI, WUTIOCTPAIMH, MOANUCH K WUTIOCTpaLMsIM, JaHHbIE 00 aBTOpe (aB-
TOpax: MOJHOE MM, OTYECTBO, MECTO PAOOTHI, TOJHKHOCTD, TOYTOBBIHM a/Ipec U aapec IMEKTPOHHOU
MIOYTHI).

O0bemM paboT: 0030pel — HE Oosee 35 CcTp.; OPUTHHAIBHBIC HCCIeI0BaHusI —15 cTp. Ma-
IIMHOIIMCHOTO TEKCTa, BKIIIOUAs CIIMCOK JIUTEPATypPhl, TAOIHIIBI U PUCYHKH; 00bEM KPaTKOTo cOo00-
IICHUs HE JIOJDKEH MPEBBIIATh 5 CTPAHUII, PEICH3UH U OT3BIBBI — He Oonee | ctp. Pykomucu, mpe-
BBIIIIAOIIME YKa3aHHbIe 00BEMBI CTPAHMUII, PACCMATPUBAIOTCS UAUBHIYaBHO.

®opMaTHpPOBaHMeE TEKCTA
mpudt — Times New Roman, 12 nr. MeKCTpouHbIi MHTEpBan — OAMHAPHBIA. [loys: BepxHee,
HIKHEEe — 2 cM., IeBoe — 3 cM., ipaBoe — 1,5 cm., otctyn — 1,25 oM.

Tupe n geduc

(Word: BcraBka — CumBost — CrieniajibHbIC 3HAKH)

JITMHHOE THpE «—» BCErJla OTPAaHUYUBACTCS MPOOETaMU U UCNOIb3Yemcs 8 Kauecmee 3HaKd
npenunanus. Hanpumep, «®aopa — UCTOPUYECKH CIOKHBILIASCSI COBOKYITHOCTh BHJIOB PacTEHUH,
S

Kopotkoe Tupe «—» ucnonvzyemes npu 0603Havenuy pacCmosHutl uiu OUanazona 3HaveHul,
BKJIIOYasi CTPAaHUIIBI paboT B cmuckax nuTepaTypbl. Habupaetrcs 6e3 mpobenos. Hampumep, «C.
131-136», «0.5-0.7 Mm».

Jeduc «-» — coenMHUTENbHBIN 3HAK, KOTOPBINA UCHOIb3YEMCS 8 CIONHCHBIX C108AX W BCETA
craBuTCs 0e3 mpodenoB. [l onpeaeneHus quamna3oHa 3HaYeHUH He TPUMeHSIeTCs.

B kauecTBe necATHYHOTrO pa3faenuTeNs UCIONIb3yeTcs TouKa «.». Hampumep, «0.5, 35.2»

EAMHMIBI H3MepeHusi 0003HAYaloTCA CIEeyIOIMM 00pa3oM: MKM, MM, KM, KMZ, BBIC.,
TOJIII., THaM. | T. 1. B Texcte Abstract 0603HauaroTCs MO-aHTIIMHCKH, TIPH 3TOM MKM COKPAIIaeTCst
Kak um.. Pa3Mepsl 00bekTOB npuUBOAATCS cineayromum odpaszom: (10)12—-14(16) x (3)4-5(7) MM,
10.5-12.5 % (4.5)6.5-7.5(9.0) mxm unu 10-12 mxm 7., (3)4—5(7) Mxm BeIC. (Tomml.), 0.7 MM Tuam.
U T.J.

Crpykrypa craTbn

1. YIK.

2. Hassanwue crateu (IIPOIMMMCHBIMU BYKBAMM, nosy:kupHbIM mpugTom).

3. Munnwmanel, pamuius aBropa(oB) (CTPOUYHBII, MOTYKUPHBIIA).

4. Ha3Banue yupexJeHus, rie BhIIONHsIach paboTa. HeoOxomumo Takxke ykaszaTh aapec
AJIEKTPOHHOHN TIOYTHI, IO KOTOPOMY MOXHO CBSI3BIBATHCSI C aBTOPOM.

5. Pestome (0.5—1 ctp.). Pestome /i OpuUrHHaIBHBIX UCCIEIOBAHUN JOJKHO UMETh CTPYK-
TYPUPOBAHHBIN BUI: LeJb, METO/bI, Pe3yJbTaThl, BHIBOABI (0€3 BbIAeJeHHUs MOA3ar0JI0BKOB).
Amnrnoszeryaas Bepcus pestome (Abstract) momxnaa ObiTe 00beMoM He MeHee 0.5 cTp., BKIIIOYATh
HEOOXOMMBIC Pa3bsICHEHHUS /ISl HauOoJee IMOJTHOTO BOCIIPHUSITHS COACPKaHUsI pabOTHl YUTATENEM,
HE BJIJICIOLIUM PYCCKUM SI3bIKOM U OBITH TPAMOTHOM C TOUKH 3PEHUS aHTIUHCKOTO SI3bIKA.

6. Kmouersie ciioBa (10 10). KirroueBble ciioBa JOKHBI TIOITAPHO COOTBETCTBOBATH HA PYC-
CKOM M aHTJIMMCKOM SI3bIKaX M HE TIOBTOPSTH CIIOBA U3 3aT0JIOBKA CTAThH.

7. AHIVIMWCKWI BAPHUAHT 3arjlaBus CTaThbH, UMEHH, WHUITMAIA OTYECTBA W (DaMUJIHH KaX-
JIOTO W3 aBTOPOB, MOJTHOE Ha3BaHHE BCEX OpPraHU3alluii, K KOTOPBIM OTHOCSITCSI aBTOPHI, CTPYKTYPH-
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POBaHHOE PE3IOME U KITIOYEBBIC CIIOBA MPUIIATAIOTCS MOCJIe pe3loMe U KJIIYEBbIX CJIOB PYCCKO-
SI3BIYHOT0 BAPHAHTA.

8. Tekct crathu (CTaTh AKCHEPUMEHTATBHOTO XapaKTepa, KaKk MPaBHIIO, JOKHBI UMETh
paznensl: BBenenne, Matepuain u Metouka, Pe3ynbraTsl 1 UX 00CykIeHHe, BbIBOIBI.

9. bnaromapHocTH.

10. Croucox auTeparypsl.

B npucnannoii uadopmarmu 06 aBTopax cTaTbl U MecTe€ UX pabOTHl HEOOXOIUMO yKa3bl-
BaTh IMOJIHBIM MMOYTOBBIN ajipec (MHICKC, CTpaHa, ropo/l, yJIHIa, IOM, CTpOeHue). Bes ungopmayus
06 asmopax, a maxaice adpecHvle c8edeHUs: OOJIHCHBL ObIMb NPEeOCMABNIeHbL 8 M. 4. U HA AHSTUNICKOM
a3vike. HazBanue ynuiipl, Takke kak U1 @.1.0., gaetcs TpanciauTepauueil. BaxxHo ykaswiBaTh Inpa-
BIJIBHOE TIOJHOE Ha3BaHHE OPTaHM3allNH, )KEJIaTeIbHO — €ro OQHUIMATBHO NPUHATHINA aHTIHHCKUN
BapHaHT.

OdopmiieHue TEKCTOBBIX TA0JIHI

Bce mabauybl 00121CHbl UMENMb 3A207106KU, COOEPIAHCUMOe MAOIUYDL, A MAKIHCE NPUMEYAHUS K
HUM HA PYCCKOM U AH2IUNUCKOM A3blKe, €CIIM Ta0JInla O/Ha, HOMEp HE YKa3bIBAeTCS, €CIH OOJbIle
— TMOPSIKOBBIA HOMEP YKa3bIBACTCS HAJl 3ar0JIOBKOM Ta0muuel: Tabauya 1, Tabnuya 2 v T.1. B co-
OTBETCTBYIOIIUX MECTaX TEKCTa JOJKHBI ObITh CHEJIaHbl CCHUIKM Ha KaXXIyro Tadsuiy: (Tadn.) —
ecnu Tabiuna oaHa, (tadn. 1) u T.4. — eciu Tabiauil HeCKOJabKO. Bee cokpalieHus, HCoIb30BaH-
HBIC B TA0JIUIIE, JIOJDKHBI OBITH TTOSICHEHBI B TIPUMEYAHHUH 1101 TaOJIUTICH.

Od¢opmiienne nirOCcTpanuii

Haszeanus unmocmpayuii (pucyuku, ouazpammol, epaguxu, gomozpaghuu) 0ondicHvl Obimo
npueedenvl Ha PyCCKOM U HA AHSIULICKOM sI3bIKAX, HYyMEPYIOTCS B TIOPSIIKE YIIOMHHAHUS B TEKCTE.
Eciu pucyHOK ofvH, HOMEp HE yKa3bIBaeTCsI, B TEKCTE HA HETO JIeJaeTCs CChUIKA (pHC.), €ClIA PU-
CYHKOB 0OJIbIIIE — OHU HYMEPYIOTCS B TIOPSIIKE YIIOMUHAHUS B TEKCTE U B TEKCTE JETIACTCSA COOT-
BETCTBYIOIIAs cChUIKa (puc. 1) u T.11.

Pucynku, rpaduku, ¢pororpaduu B 3J€KTPOHHOM BHJIE ITpenocTaBisitoTes B popmare JPG ¢
pazpemenuem He menee 300 dpi.

B ciydae HEOOX0IMMOCTH pEIaKIivsi MOXKET 3alPOCUTh OPUTHHAIBI MILTIOCTpaIuid. PucyHok
JOJDKCH OBITH 110 BO3MOYKHOCTH Pa3rPy:KEH OT HAJIUCEH; BCE YCIOBHBIE 00O3HAYCHUS JOJIKHBI
ObITh OOBSICHEHBI B TOJIUCH K HEMY WIH B TekcTe. MIIrocTpanun 00beKTOB, HCCIEAOBAHHBIX C
MTOMOIIBI0 MHUKPOCKOIIA, JOJDKHBI COMPOBOXKAATHCS MACIITAOHBIMU JIMHCWKaMu. BBIIENbI JIereH T
O0OTaHMYECKHX U JIPYTHX KapT, KpUBbIE TPaUKOB U T.I. HYMEPYIOTCS BCETJa clpaBa Win 0003Ha-
qaroTcs OykBamu. CoJiepkaHue dTHX 0003HAYCHHIA, BKITFOYAss MAacIITaOHbIC JIMHEHKH, PACKPBIBAIOT-
csl B MOAMKUCH K pUCYHKY. Ha ocsix rpadukoB cienyer ykasblBaTh TOJBKO U3MEPSBIIMECS BETUYH-
HBI, a B TIOJITUCH YKa3aTh, YTO MPUBEJCHO Ha OCH aOCIIMCC U HA OCH OPJMHAT U Pa3MEPHOCTH BEJTH-
gyuH. Hampumep: "Ilo ocu opauHat — cojaeprkaHue KapOTUHOUIOB, MKI/T CyXOi Macchl'.

CchUIKH HA JIUTEPATYPHbIE HCTOYHUKH B TEKCTE CTAThU.

bubnuorpaduyeckue cChUIKH B TEKCTE CTaThbH MPUBOATCS MOAbKO Jamunuyell B XpOHOJIO-
TMYECKOM TOPsIKE, B KPyrbiX ckoOkax, Hampumep: (Yusufov, 1986; Magomedmirzaev, 1990;
Krasnaya..., 2008; Ismailov, Asadulaev, 2014). Eciu nmpuBoIuTCs HECKOJIBKO pabOT OJHOTO aBTO-
pa, onyOJIMKOBaHHBIX B OJIUH TOJ, TO B TEKCTE, TAK)KE KaK U B CIIUCKE JTIUTEPATYPHI, TOJ] HHICKCHPY-
eTcs aTMHCKUMH OykBamu, Hampumep, (Murtazaliev, 2000a, b, ¢, d). Eciu aBTopoB myOiukaryu
OoJbIie IBYX, TO B TEKCTE IMOCJE MEPBOro aBTOpa HeobxoamMo ykasath et al. (Ismailov et al.,
2017). Ecnm nutara B TeKCTE MPUBEACHA U3 JIMTEPATYPHOTO MCTOYHUKA 0€3 M3MEHEHUU, HE00XO-
JIMMO yKa3bIBaTh CTPAHUILY, HAa KOTOPOil pacmooxeHa nmpuBoaumas rurata (Titov, 2001: 45).

[{utupyemas mureparypa AaeTcs IBYMs OTACIbHBIMH CIHCKAMHU HA PYCCKOM U aHTJIMKHCKOM
sI3bIKax B al()aBUTHOM TOPSJIKE (COTJIACHO JIATHHCKOMY alihaBUTY).

Cxema TpaHcIUTepanuM:

a—a,0—b;B—v;r—gn—deé—ex—zh3—z;u—i;di—i;k—k a1—1I;
M—m;H—N,0—o;n—p;p—r;c—s;T—ty—u —1f, x—kh;m—ts; u— ch; m—
sh; my — shch; 5 — “; BI—y; b — ;3 —€; 10 — yu; 1 — Ya.
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OdopmiieHue cnucka JUTEpaTyphbl.

Wcrounuku B crimckax nureparypsl (Jluteparypa u References) ogopmusiomes 6e3 nyme-
payuu, ¢ 8bicmynom 1 cm 1 pacroyioraloTCsl COrJIaCHO JIATUHCKOMY aipaBUTY (B XPOHOJIOTHYECKOM
MOPAJIKE B Cllydae UACHTUYHOCTU COCTaBa U MOCJIEI0BATEIbHOCTH aBTOPOB). VICTOUHUKH C HCTIONb-
30BaHHEM KHPWUIUIIBI TPAHCIUTEPUPYIOTCS Ha JIATUHHIY M Oubnuorpaduueckast CChbulka Ha HHUX
HAYMHAETCS B KBAaJPaTHBIX CKOOKax ¢ ¢aMminu aBTOpa(OB) CTAaThU WM C MEPBOrO CIOBa 00LIETro
Ha3BaHUS MyONUKAIMK Ha JIATHHHIE (CM. mpuMepbl odopmiienus). B ciaydae, eciu mepBoe CiI0BO
o01m1ero Ha3BaHMsI MyOJIMKAIIMU OJMHAKOBOE Y HECKOJIbKUX M3aJHUI B criHcke, Hampumep, y Kpac-
HBIX KHHT, TO MOCJIC TPAHCIMTEPUPOBAHHOTO HA3BaHMs M3JaHus npuBoauTcs roq — [Krasnaya.. .,
2008].

WcTOYHMKH Ha SI3BIKAX, UCMOJIB3YIOINX HEJATHHCKUM MPUQT, MPUBOIATCSA B IIEpEBOJIE HA
aHTTIUICKUH, ¢ yKa3aHHeM s3blka opuruHana. bubnuorpadguueckue cCbUIKM Ha OMyOIMKOBaHHBIE B
OJIMH TOJl paboThl OJHOTO (MM MEPBOr0) aBTOpa 0003HAYAIOTCS OyKBAMU JIATHHCKOTO aliaBUTA.
Hazpanus u3garenscTB He ykasbiBatoTcs. Kaxknas Oubnuorpadudeckas ccblika AOKHA 3aKaHYH-
BaThCs TOUKOI. HazBaHus >KypHAJIOB B CITUCKAX JIUTEPATYPHI IPUBOISATCS IOJIHOCTHIO.

I'og u3nanus npusoautcs nocie GUO aBTopa(oB).

DOI Heo6xomumMo yKa3bIBaTh JJIsl BCEX HCTOUYHUKOB, Y KOTOPBIX 3TOT WACHTU(UKATOP UME-
eTcst B HaCTOsAIIEe BpeMms, PYKOBOJICTBYSICh npu TOM MTOMCKOM
https://doi.crossref.org/simpleTextQuery , rie MOXKHO 3arpykaTh KaK OT/IEIbHBIC HCTOYHUKH, TaK U
BECh CIIUCOK JIMTEPATYPhI COTTIACHO MPEICTABICHHBIM B OKHE MPOTrPaMMbl TPEOOBAHUSIM.

B Oubmmorpaduueckoe ommcanne HEOOXOAMMO BHOCHTH BCEX aBTOPOB MyOJIMKAIlUHU, HE
OTpaHUYUBAs UX TPEMsI, YETHIPbMS U T.].

Jlureparypa

Crarbu B JKypHaJjae (KprMGOM BBIACIIACTCA IIOJIHOC HA3BAHUC IICPHOAUYICCKOIO U3JJaHUA U
Ha3BaHUC BUJA, CCJIM UMECTCA, TOYKA ITOCJIC HA3BAHHUA IICPUOANICCKOI0 U3JJaHUs HEC CTaBI/ITCH)Z

[Ismailov et al.] UcmamioB A. b., Bouapak f., Yp6anasuuaroc I'. T1. 2019. Onenka paznooopasust
SMUQPUTHBIX JTUIIARHUKOB SKCIpecc-MeTo oM. Jlecosedenue 4: 294-303.
https://doi.org/10.1134/S0024114819030045

Ismailov A., Urbanavichus G., Vondrak J., Pouska V. 2017. An old-growth forest at the Caspian
Sea coast is similar in epiphytic lichens to lowland deciduous forests in Central Europe.
Herzogia 30(1): 103-125. https://doi.org/10.13158/heia.30.1.2017.103

[Murtazaliev] Myptazanues P.A. 2019. O HekoTopbix (haoprcTHUecKUX Haxoakax Bo (iope dare-
crana. bomanuueckuii eecmnux Ceeéeproeo Kaexasa 1: 31-37. https://doi.org/10.33580/2409-
2444-2019-5-1-31-37

[Zalibekov, Asadulaev] 3anubexoB M. [1., Acaayiaes 3. M. 2013. Crataegus songarica (Rosaceae)
B Jlarecrane. Bomanuueckuit ocypnan 98(11): 1447-1451.

Monorpaduu u riaBsl B MOHOTpadusx (Kypcugom BBIICISACTCS Ha3BaHUE MOHOTpadUH U
TOM, PEJAKTOPHI U HA3BaHUE U3/1aTENILCTBA HE YKa3bIBAIOTCS):

[Arealy...] Apeanvt 0epesves u kycmapnuxos CCCP. T. 3. 1986. JI.: 182 c.
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gyebyalyaklyar [Red Data Book of the Republic of Azerbaijan. Rare and endangered plants
and mushrooms]. 2013. Baku: 676 p. (Ha a3ep0. u anri.).

[Fizicheskaya...] @usuueckas ceoepagpus Jlacecmana. 1996. Maxaukana: 382 c.

[Flora...] @ropa CCCP. T. 11.1945. M.-J1.: 433 c.

[Grossheim] I'poccreiim A. A. 1940. @nopa Kaexaza. T. 2. baky: 284 c.
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M.: 224-228.
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