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AHHOTALMA

B cratbe mpescTaBieHbl pe3yibTaThl TPEXJICTHHX HCCleoBaHMil JByx momyssiuid Crocus reticulatus, B
ycnoBusx Oanok BeiineneBckoro paiiona benropopackoit obmactu. M3ydanm oOwnme UBETYHIMX OcoOei
(MOTEHIMAIBHO PENPOAYKTHBHYIO umcieHHOcTh) C. reticulatus B aByXx MOJENBHBIX MOMYJISALMSIX U HX
pacrpocTpaHeHHe B Pa3fIMYHBIX dIEMEHTaX Me3opeibeda Oalkd MO TPAJUEHTY: BEpPXHss 4acTh CKIOHA —
OCHOBaHME CKJOHa — pHuile Oanku. KoMmIuiekcHble CTalMoHapHbIE MOHHMTOPHHIOBBIE HCCIIEOBAaHHUS
BbimosiHEHbl B 2018—2020 rr. Ha KIIOYEBBIX Y4YacTKaX B COOTBETCTBUM C IPOrpaMMOM M METOIUKOM
OMOTeOIIEHOTUYECKUX ~ HCCIIEOBAaHUH METOJIOM  PEHIOMH3MPOBAHHBIX TIOBTOPEHHH C  BbIJEICHHEM
OpraHM30BaHHbIX (DAKTOPOB: (hakTop A — «mecTtooOuTanue» u akrop B — «rpaauent ckiona». Pe3ynbraTh
JWCTIEPCHOHHOIO aHajM3a OAHO(AKTOPHOIO KOMILIEKCA B OTIEIbHBIC TOJbI MOKA3aJM, YTO CHJIA BIMSHHUS
(akTopa «TpagueHT CKIOHA» Ha PEe3YNbTATHBHBIM NMPHU3HAK «OOWIME MBETYLIMX O0CO0ei» Ha KIIHOUeBOM
yuactke Ne 1 cocrapisiia ot 98.4 % B 2020 1. 10 99.6 % B 2018 T., Ha KIIFOUEeBOM yuactke Ne 2 — ot 98.5 % B
2019 r., 10 99. 5% B 2020 1. B cpennem 3a 3 rona uccienoBaHUN Ha KiFoueBoM ydacTke Ne 1 oTmedeHO
obmme 336.2 ax3./ 100 M mpu Cv=179.6 % no rpajmenty ckioHa. Ha kmoueBoM yuactke Ne2 0TMeueHO
obmme 237.4 5k3./ 100 M mpu Cv=101.1 % 1o rpajuenTy cKioHa. MakCHMAnbHOE KOJTHIECTBO [BETYIIHX
oco0ell 0TMEYEHO B Y3KOW IKOTOHHOW YacTH Mepexo/ia CKJIOHa B THO Oanku (TpaHcekTs! |): Ha ygactke Ne 1 —
1 890 5k3./ 100 M?, a Ha yuactke Ne 2 — 856.7 9k3./ 100 M°. AHAIM3 0NN BIMSHUS OPraHU30BAHHEIX (PAKTOPOB
METOZIOM JHCIEPCHOHHOIO aHajin3a ABYX(aKTOPHBIX KOMILIEKCOB B cpernHeM 3a 2018-2019 rr mokaszan, 4To
HauOONBIIYIO CWIIy BIWSHUS Ha pPE3yJAbTATUBHBIA TPH3HAK «OOWMIIME IBETYIIMX O0CO0Ei» OKa3bIBall
axtop B — «rpamment ckiona» — h*x=79.5 %. MakTop «MeCTOOOHTAHUE TONYIIALMI» ¥ B3aMMOJEHCTBHE
(aKTOpPOB OKa3pIBAJIM 3HAYMTEIHHO MEHbBLIEE BIMSHHE HA YHMCIEHHOCTh OCOOEH — COOTBETCTBEHHO 1.2 M
17.0%. Cpeman BBIBOA, YTO M3y4YeHHE MOTEHIWAIBHO pemnpomyKTHBHON uwciennoctu C. reticulatus s
MIPUPOTHBIX YCIOBHSIX, MOXET CIOCOOCTBOBAaTh IPOIECCY CO3JAHUIO Y3KOJOKAIBHBIX HCKYCCTBEHHBIX
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HOHYMHHﬁ, 06naﬂa}0mnx pAaAOM CHCI_II/I(i)I/I‘-IeCKI/IX IMPU3HAKOB, B TOM YHUCJIC TMOJIC3HBIX C XO3SIHCTBEHHOMN
TOYKHU 3pCHUA I BBEACHUA B KYJIBTYPY U CCIICKINHA.

Abstract

The article presents the results of a three-year study of two populations of Crocus reticulatus, in the
conditions of the beams of the Veidelevsky district of the Belgorod region. We studied the abundance of
flowering individuals (potentially reproductive abundance) of C. reticulatus in two model populations
and their distribution in different elements of the beam mesorelief along the gradient: the upper part of the
slope — the base of the slope — the bottom of the beam. Comprehensive stationary monitoring studies were
carried out in 2018-2020. in key areas in accordance with the program and methodology of biogeocenotic
studies by the method of randomized repetition with the allocation of organized factors: Factor A —
«habitat» and Factor B — «gradient of the slope». The results of the variance analysis of the one-factor
complex in some years showed that the influence of the «gradient of the slope» factor on the productive
trait «the abundance of flowering individuals» in key plot N 1 ranged from 98.4 % in 2020 to 99.6 % in
2018, in the key plot N 2 - from 98.5 % in 2019 to 99.5 % in 2020. On average, over 3 years of research
in key area No. 1, an abundance of 336.2 ind./100 m* was observed at Cv = 179.6 % in the gradient of the
slope. An abundance of 237.4 ind./100 m? at Cv = 101.1 % along the gradient of the slope was noted at
key area N 2. The maximum number of flowering individuals was noted in the narrow ecotone part of the
transition of the slope to the bottom of the beam (transects I): in plot N 1 — 1,890 ind./100 m? and in plot
No 2 — 856.7 ind./100 m?. An analysis of the share of the influence of organized factors by the method of
variance analysis of two-factor complexes on average for 2018-2019 showed that the factor B, “gradient
of the slope”, h® = 79.5 %, exerted the greatest influence on the resultant trait “abundance of flowering
individuals”. The factor “habitat of the population” and the interaction of factors had a significantly
smaller effect on the number of individuals — 1.2 and 17.0 %, respectively. It is concluded that the study
of the potentially reproductive abundance of C. reticulatus in natural conditions can contribute to the
process of creating narrow-local artificial populations with a number of specific features, including those
useful from an economic point of view for introduction into culture and breeding.

KamoueBble cjioBa: MeCTOOOWUTAHHWS TMOMYJALUN, SKOTOH, KIIOYEBBIC YYAaCTKH, IOTCHIUAIBHO
PENpOIyKTUBHAS YHCICHHOCTh, OCIOIBETKOBBIE 0COOH, AMCIICPCUOHHBIH aHanu3, Crocus reticulatus
Keywords: habitats of populations, ecotone, key areas, potentially reproductive abundance, white-
flowered individuals, analysis of variance, Crocus reticulatus

BBenenune

Pon Crocus L. nacuntsiBaeT okosno 160 BunoB. Poxaunoit cunrtaercs 3amagHas EBpona u
ceBepo-3anaaHas AQpuka, ¢ IIEHTPOM BHJIOBOIO pa3HooOpa3us Ha bankaHCKOM MOJIyoCTpoBe U
B Typuuu [Randelovi¢ et al., 2012; Karamplianis et al., 2013].

Bunet poga momumopdHBI, MMEIOT BBICOKOE Mopdororuueckoe paszHooOpasue, 0Oe3
YETKUX (PUIOT€HEeTUYECKHX 3aKOHOMEPHOCTEW, XapaKTEepU3yIOTCSl BBICOKOM BHYTpHU- U
MEKXBHIOBOI M3MeHYHnBOCTRHIO KapuotumoB (2n = 8-23) [Kerndorff, Pasche, 2011; Alsayied et
al. 2015; Harpke et al., 2013, 2015].

Kpokyc ceruartsiii, niu madpan ceryarsiii (Crocus reticulatus Steven ex Adams) —
€BpOIeNCKO-KaBKa3CKUil 3(eMeponIHbIi BUJ, pacrpocTpaHeHHbI B IIpenkaBkasbe, Ha IOTro-
BocTOKe EBponsbl, bankanckom nomyoctpose. B coorsercteuu ¢ cucrtemoint APG III otHOoCcHTCS K
nopsiaky Iridales (Mpuconsernsie), cemeiictBy Iridaceae (HMpucossie), poay Crocus (madpan)
[An update of the Angiosperm ..., 2009].

OcHOBBIBasICh Ha pe3yjbTaTaxX MOJIEKYJISIPHO-TEHETUYECKUX MCCIIEAOBAHUN TJIACTHIHOTO
anmapara, xjoporutactHoit JIHK, snepnoit pubocomansnoit JIHK, nccnenoBarenu BBIAEINSAIOT,
KaK MUHUMYM, JIB€ YETKO pa3JeJIeHHbIX reorpapuueck ONpeAeseHHbIX BHUIOBBIX I'PYMIbI B
psiny Reticulati. I[TepBas BkiIrouaeT TakCOHOMUYECKHUE TPyIIbl 13 Typuuu, a BTopas — BUIOBYIO
rpyIIly, pacnpocTpaHeHHyro B MTanuu, a Takxke K ceBepy oT UepHoro mMops, Bkirodas Kaskas n
toro-3amaj Poccuu [Schneider et al., 2013; Erol et al., 2014; Harpke et al., 2014].

B ormenbHbix pernonax Poccun u Ha Ykpamne C. reticulatus otHocuTcs K penkum u
OXpaHseMbIM BHJIaM. M3ydaloT OCOOEHHOCTM €ro paclpoCTpaHEHMs, HaXOAIT HOBBIE
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MecTooOUTaHusI, B TIEPBYIO O4Yepeib, Ha Tepputopuu BopoHexkckoii, benropoackoit, OpioBCKoO,
Caparosckoii, PoctoBckoii obnacteii, B CTaBpOIoIbCKOM Kpae, B pecryoOiukax MHrymerus u
Harectan [UepBona kaura Ykpainu, 2008; Kpacnast kaura PoctoBckoi. .., 2014; I'puropseBckas
u ap., 2014; benoyc, Kyxapyk, 2016; Ky3neuos, 2018; Kpacnas kuura benropoackoii..., 2019].

Cuuraercs, uto C. reticulatus sBisiercst OmyIie4HO-CTEHBIM BUIOM. Ero jokaiabHbIe
MOMYJISAUN — MOJHOWICHHBIE, YCTONYMBBIE B NMPOCTPAHCTBE W BO BPEMEHH, OOHApY)KEHBI Ha
omymkax OaipauyHbix ayOpaB B benropoackoii u BopoHeXckoil 00y1acTIX, MOWMEHHBIX
OJIbXOBBIX JIECOB, JieCHbIX MaccuBOB lloneckst Ykpaunst [LLunaep, 2009].

OTMedeHO pachpoCTpaHEHHUE BHJIAa Ha CTENHBIX TEPPUTOPUSX U OCTEIHEHHBIX
BBITIOJIOKEHHBIX CKJIOHAX Pa3JIMYHBIX HKCIO3UIMK (CeBEpO-BOCTOYHOM, CEBEPHOM, CEBEPO-
3amaJHOW, 3amaJHOW, IOT0-3alaJHOM, IOKHOH, BOCTOYHOHM, IOTr0-BOCTOYHOW) EBpomerickoii
Poccun, a tak xe B ropHbIX U NpeAropHslx panonax Kaskasza m IIpenkaBka3ckodl paBHUHBI
[['puropeeBckas u ap., 2014; benoyc, Kyxapyk, 2016; JlakueBa u nap., 2017; ®dengesa u ap.,
2017].

Xoporree cocrosuue mnomyssinuid  C. reticulatus ormedenHo B Mectax ¢ pasHOM
TUIPOMOP(PHOCTHIO, KaK B XOPOIIO YBJIAXHEHHBIX, HAa Oeperax py4ybeB, B JIyrOBHHAX JHMII
0aNoK, Ha TEPPUTOPHSIX C MEPUOJUYECKUM MOATOIICHUEM, TaK U B CTEIHBIX SKTOMAX C HU3KOM
OBOJIHEHHOCTBI0. [lomymnsiimu ¢ BeicokuM odmnreM (ot 92 10 200 ocobeii / 1 M%) oOHapy»XeHbI B
Boponexckoit obmactu Ha ob6oumHax nopor [['yceB, Epmaxoma, 2008; Iunngep, 2009;
I'puropsesckas u ap., 2014; benoyc, Kyxapyk, 2016; /lakuesa u ap., 2017].

C. reticulatus oTHOCHTCS K MHPMEKOXOPHBIM BuaaM. McciiemoBarenn paccMaTpUBAIOT
MUPMEKOXOpHI0  (pacIpoCTpaHEHHWE  CEeMSH  MYpaBbsIMH) KaKk  BaXXHOE€  CBOMCTBO,
crocoOCTBYIOIIEe KaK BBDKUBAHUIO BHJIA, TAK U MpoLieccaM BUA000pa30BaHUS 32 CUET YCUIICHUS
reorpaMuecKoi U30JSIIMHU B YCIIOBHSAX OIPaHUYCHHBIX paccTosHUN paccenenus [Lengyel et al.,
2009]. Takxe mojararT, 4TO PACIPOCTPAHEHUIO CEMSH MOTYT CIIOCOOCTBOBATH MOBEPXHOCTHBIE
Bonbl [['puroppeBckas u np., 2014]. Ormeuaercs, uto C. reticulatus moxxer pa3MHOXKAThCS
BereratuBHO [ lakuesa u np., 2017; @ensena u ap., 2017].

Psanom wuccnenmoBareneld wW3ydaercss OpraHoreHe3, Mop(}o-aHaTOMHYECKOE CTPOCHHE
ocobeii C. reticulatus. B 3aBHcHMOCTH OT YCIIOBHI 3KOTOIA U3MEHSETCSI BHICOTA pacTeHHiA (6—
20 cMm), nnmuHA JUCTOBOM rwiacTHHKU (6—14 cm), mmuHa nykosuibsl (0,5-5 cm), mamuHa
OKOJIOI[BETHHMKA (2—3 cM), KOJIM4YecTBO LBeTKOB. Ha ogHOM 1BeTOHOCE OBIBA€T OT OJHOIO J0
Tpex 1uBeTkoB [Ljubisavljevié et al., 2016; I'puropresckas u ap., 2014; lakuesa u ap., 2017].

Ha Crapomnonbe C. reticulatus mcnonb3yror B KauecTBe KOMIIOHEHTa TPaBOCMeECeH Mmpu
CO3/IaHUU arpocreneil — MEepCHeKTHBHOIO METOAAa PEMHTPOIYKIUHU PEAKUX U HMCUEe3aoluX
pacTeHH B COCTABE arpOCTENHBIX MOJE3AIMTHBIX MOJOC KaK aHAJIOTOB CTEMHBIX acCOLMALNN
[A3616008B, 2018; 1361608 1 11p., 2019].

bnaromapss BBICOKOM JI€KOPAaTHMBHOCTH, a TaKKX€ OKOJOTMYECKOH yCTONYMBOCTH
C. reticulatus HauMHaOT paccMaTpHBaTh KakK BH, MEPCIEKTUBHBIA I HCIOJNB30BaHUS B
03€JICHEHUU U JIEKOPAaTUBHOM 11BeTOBO/CTBE [CakcoHnoB, 2005]. YcneumHsplil onbIT HUHTPOAYKIIMI
C. reticulatus umeercs B Harmonanbaom 6otanndeckom cany um. H.H. I'pumiko HAH Ykpausst
[['punenxko, 2017].

Tepputoputo  benroponckoit u  Boponexckoil oOnacteli  paccMaTpUBarOT — Kak
nepudepuiiHbli U30IMPOBAaHHBINA peyruyM Ha CeBEpHOM M ceBepo-3amajJHOoi IpaHULe apeana
BUJIa, 3HAUMTENIBHO YIAJIEHHBIN OT 1eHTpa. M3y4aioT mpuuuHbl pa3pbiBa apeaja, ero reHe3nc u
JMHAMKy BO BpEMEHM M B IpOCTpaHCTBE [I'puropseBckas u np., 2014; Kysnenos, 2018; lunosa
u ap., 2019].

Panee mnpoBeneHHBIMH HCCIENOBAaHUSAMHU YCTAaHOBJIEHO, 4YTO MONYJSALUU Pa3IUYHbIX
BUJIOB DPACTEHUM, HAXOMAAIIUECS Ha TpaHUIAX apeayioB, MOTYT MPEACTaBIATh LIEHHOCTh Kak
UCTOYHHUK OMOJIOTUYECKUX PECYpCOB Ul BBEACHUS B KYJIbTYPY U CO3JaHMS CEJIEKIIMOHHBIX
coptoB [YepHsBckux u np., 2012; JlymaueBa, YepHsaBckux, 2014].
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B cBs#3uM c 3TUM HMHTEpeC MOIYT MpPEACTaBIATh H3ydeHHE Treorpaduu, COCTaBa,
nponyktuBHocTH nonymsuuii C. reticulatus B yclnoBusiX eCTECTBEHHBIX COOOILECTB OBPaKHO-
0aJOYHbIX KOMIUIEKCOB KaK COCTaBHOW uactd JtaHmmadroB tora CpenHepycckon
BO3BBIIICHHOCTH. Ha OCHOBE NOJYYEHHBIX NIAaHHBIX MOTYT pa3padaTbiBaThbCs S(P(PEKTUBHBIC
IPUEMBbI HCIIOJIb30BAHMUS, OXPAHbI M BOCIIPOM3BOJICTBA TOTO PEIKOTO BHIA, & TAKKE METOJbI
BBEJICHUSA B KYJIBTYPY.

B cBsi31 ¢ 3THM, OCHOBHOM IEJIbIO UCCIICAOBAHUIA SBISUIOCH U3yYCHHE OOMIINS IIBETYILHX
ocoOell (MOTCHIMATIBHO PENPOAYKTHBHYIO umcieHHOCTh) C. reticulatus B aByX MojenbHBIX
HONYJSIIMAX W HMX PACHpPOCTPAHCHHWE B PA3IMYHBIX JJIEMEHTaX Me3openbeda Oanku 10
TpaJIMCHTY: BEPXHSS 4aCTh CKJIOHA — OCHOBAHHE CKJIOHA — JTHHIIE OaJIKH.

JI1st TOCTH KEHHsI el B 3a[a4 MCCICJOBaHUI BXOUiI0: 1) cpaBHUTH oOIee oOmiIHe
[BETYIIUX OcoOel, obunme ocobeil ¢ AByMs M Oojiee IBETKAMH Ha OJHOM IIBETOHOCE W
0eJOLBETKOBBIX 0CO0Cil MO TpaJMeHTY CKJIOHA B PAa3IMYHBIX MECTOOOMTAHHUSX; 2) OLCHHUTH
BIUSAHHUC CI)aKTOpOB rpaaucHra CKJIOHA, MCCTOO6I/ITaHI/I$I NomyJjsauun 1 yCJIOBI/If/’I rojga Ha
HOTEHIMAIBHO PEIPOYKTHBHYIO YHCICHHOCTb.

O0beKTHI U METOABI UCCJICAOBAHUSA

OOBEKT McclenoBaHuil — aABe JokanbHbie monymsuuu C. reticulatus. Iomyssimun ObUTH
BBIOpAHBI B JBYX Pa3UYHBIX MECTOOOMTaHMAX Oanku CMBIKOB sip, pa3MEIICHHbIE Ha CKJIOHAX
ceBepo-3anagHon skcno3unuu. banounslii komrieke CMBIKOB SIp BXOAUT B KOMIUIEKC YpOUHIIA
«YTIpaBUTEIBCTBEHHOE», PACIIOJIOKEHHOIO K IOro-zamagy or X. bororonuH BelineneBckoro
paitona benroposckoit obnactu. Koopaunater nomynsiauu Ne 1: 50°03'58" ¢. 1., 38°26'20"B. 1.,
nonyssitiuu Ne 2: 50°03'45.1"c.m., 38°25'49.2"8.11.

Jlis  TeppuTOpHM  XapaKTepHbl TNepUoAMYecKHe 3acyxu (kaxknaple 3—4 roja).
I'maporepmuueckuii ko3dduument cocranser 0.8-0.9, uro ykas3piBaeT Ha mpeoOiagaHue
UCIapeHus HaJl BEJIMYMHOM BhInamarommx ocaakos [ Degtyar, Chernyavskih, 2004].

KomMmiuiekcHple  cTalimoOHapHblE MOHUTOPUHIOBBIE HCCIIEIOBAaHUS IPOBOAMWINCH Ha
KIFoYeBbIX yyacTkax B 2018-2020 rr. B COOTBETCTBUM C NPOrpaMMOM U METOJUKON
OuoreoneHOTHYECKUX UcciaenoBanuii [[Iporpamma u metoauka..., 1966].

OOmmii BuA KIIFOYEBBIX YYaCTKOB U MPOQUIM MECTHOCTHU MO JIMHUM T'pajii€HTa BHICOT
MEX/1y TOYKaMU, IOCTPOEHHBIE HA OCHOBE JaHHBIX T€OJO0JIUTHON ChbEMKH M OOIMI BUJ ydacTKa,
MIOKa3aHbl Ha pUCYHKax | u 2.

KiroueBnie yuacTku (0oOmias Tutomagb Kakaoro ydactka 1 ra) s3amoxwin B (dopme
KBajgpata, co cropoHoit 100 M, pa3OUTOro Ha JIEHTOYHBIE TPAHCEKTHI MMpHHOM 10 M BIOIB
HKOJIOTMUYECKOTO TPaJNEeHTa U3MEHEHUI aOMOTHYECKUX (PaKTOPOB CPEJIbl: BEPXHSS YacTh CKJIOHA
6anku — AHO OajKu, Monepek ropusoHTaneil (Ha pucyHkax 1 u 2 oHM 0003HAaYeHbI IPOMUCHBIMU
OykBamMM JaTHMHCKOro andaBuTa OT A 10 J), U Takue € TPAHCEKTbl 3AJ0KWIA TOINEpeK
HKOJIOTHUECKOT0 TpajiMeHTa, napauienbHo ropusoHtamsMm (ot 1 go 10). B pesynbrare Obul
0o0pa3oBaH IOJUIOH, COPMUPOBAHHBIM W3 CTa CTAaHAAPTHBIX KBAJPATHBIX re000TaHHMUECKUX
ITOMA0K momasio 100 M Kaxtas, pa3MEIlEeHHBIX B Pa3INYHBIX MUKPOPEIbE(PHBIX YCIOBUAX
Me3openbeda CKIOHOB OAJOK.

JU1s TOYHOTO y4yeTa BIUSHUS KOMIUIEKCa MUKpOJaH A THRIX 0cOOEHHOCTEeH Ha oOuine
HBETYHMX ocoOel MmojenbHbIXx momymsiiuii C. reticulatus y4yacTku pacrmosioKWId B JBYX
OCHOBHBIX JaHIIMIA(THBIX (Qanusx: CKIOHE CEBEPHOM SKCIO3MIIMH, JHUINE CTEHOM Oayiku, a
TaK)Ke MePEeXOJHON 30HBI MEXAY HUMH (TalbBET BPDEMEHHOT'O BOJOTOKA).

HccnenoBanust TpoBeEeHbl METOJOM PEHJOMHU3HMPOBAaHHBIX IMOBTOpeHui. OTOOp
M3y4aeMbIX IUIOHIAJIOK Ha KaXJIOM fpYyce OCYILIECTBISUIM B COOTBETCTBUU C Tabmuueit
Ciy4aiHbIX uncell. [IoBTOpHOCTh mecTuKpaTHasl.
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Puc. 1. O6mmii Bup (a) 1 npoduis mectHocTH (D) KitoueBoro yuactka Nel
HpI/IMe‘-IaHI/IeZ A-J —Mecra pasMCIICHUA T'OPU3OHTAJIBHBIX TPAHCCKT Ha CKJIOHC U JHUIIC Oanku
Fig. 1. General view (a) and terrain profile (b) of key site N 1
Note: A-J — Placements of horizontal transects on the slope and bottom of the beam
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Puc. 2. O6uwmii By (a) u npoduis MectHOCTH (D) KiTFOUeBOro yuactka Ne2
[Mpumeuanue: A-J — Mecta pa3MenieHus TOPU30HTAIBHBIX TPAHCEKT HA CKJIOHE U JTHHIIE OaKu
Fig. 2 General view (a) and terrain profile (b) of key site N 2
Note: A-J — Placements of horizontal transects on the slope and bottom of the beam

[loncuer 4YHMCIEHHOCTH IBETYIIMX OCOOEH BHYTPH KaXJ0M y4YeTHOH IUIOIIAIKU
MIPOBOJIMIIA BBIOOPOYHBIM METOJIOM, 3aKJaJIbIBasi MUKPOTPAHCEKTH JIHHON 10 M M mmpuHON
I M (10 M2). IToBTOpHOCTH mATHKpaTHasA. CpeqHIO BEIWYMHY, MOJYYEHHYI0 Ha OCHOBAaHHMHU
JAHHBIX IO TISITH MUKPOTPAHCEKTaM, YMHOXXEHHYIO Ha JeCSTh, MPUHUMAIA 33 KOJHYECTBO
ocobeil Ha Kaxaol ydeTHou twiomanke (3x3./ 100 M), OOHOBpEMEHHO C 3THM OIICHUBAIU
KOJIMYECTBO 0CO0O€H, WMMEIMMX OEeTyl0 OKpacKy IIBETKOB C (DHOJIETOBBIMH TPOKUIKAMH,
KOJINYECTBO 0cOo0eii ¢ 1ByMsl U OoJiee IIBETKaMH Ha OJHOM IIBETOHOCE.

Craructudeckyro oO0paOOTKy MaHHBIX MPOBOJIUIM METOJIOM JUCIEPCHOHHOTO aHAlIM3a.
OLEHUBAIIN YHCICHHOCTh 0COOCH HA OCHOBAHWM IAHHBIX, MONYYEHHBIX Ha Turomankax 100 m?
M0 KaXJA0My TpaJUWeHTy CKJIOHAa C MOCIEAYIOLUIUM pPAcyeTOM HauWMEHbULIEH CYIeCTBEHHOMN
pasuuisl (HCPos).

JIist OIeHKM MJONHM BIUSHUS PA3IUYHBIX (PAKTOPOB: «MECTOOOHTAHHME TMOITYIISIIIHI
(daktop A), «rpamumeHT ckioHa» (pakrtop B), dakrop BpemeHu (Toapl HcclIeAOBaHUM) Ha
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pe3yAbTAaTUBHBIA TIPU3HAK «OOWIME IBETymmMX ocobeir» B cpeanem 3a 2018-2020 rr.
UCTIOJB30BATM  JIUCIICPCHOHHBIA  aHAIN3 JByX(akTopHOro Komiwiekca mo cxeme 2x10
[docnexos, 2012].

PesyabTaTsl HcciienoBaHuii U X 00CyKIeHHe

banounsiii kommuiekc CMbIKOB fIp pacnoiiokeH B FOro-BOCTOYHOM yacTu benropoackoi
obnmactu. Ha ero Ttepputopun, nHaumHas ¢ 2002 1., Bemyrcs SKOJIOro-O0TaHHYECKHE
UCCJICIOBAHUSI M MOHUTOPUHT 32 COCTOSHUEM MOMYJSLIMA PEIKUX M HCUE3AIOIIUX BHUJOB
pacTeHHii COTpyqHUKaMu OoTaHmueckoro caga u kadeapsl Owonormn HUY«benl'V». He
apisasack OOIIT, sto ypouunie o6nanaeT 60JIbIINM BUAOBBIM pasHOoOOpazueM. DropucTuyecKuit
CIIUCOK Pa3HOTPABHO-ACPHOBUHHO-3JIAKOBOTO CTEIHOTO COO0IIEeCTBa 0aJOYHOTO KOMILIEKCa
BKirO4aeT 6osiee 190 BumoB, oTHOCsAIUMXCS K 127 pomam u3 35 cemeiicTs. Jloas penkux BHIIOB,
3aHeceHHbIX B Kpacnyio kuury Poccum u benropoackoit o6nactu, cocrasiser 6,3 %. Ocoboe
MECTO Ha CEBEPHBIX M CEBEPO-3alaJHbIX CKIOHAX OaJOK 3aHMMAlOT MHOHOBO-PAa3HOTPABHBIC
coo0IiecTBa ¢ MPOCKTHUBHBIM MOKpbITHEM Paeonia tenuifolia B MOMeEHT 1BeTeHHUs1 3TOrO BUA
okoso 80 % [ertsps, Uepnssckux, 2005].

[TpumedaTenbHO, YTO C 3TUMH COOOIIECTBAMHU COMPSDKEHO PACIIPOCTPAHEHUE H3YydaeMOTO
HaMU BHJIa, KOTOPBIX CIIOCOOEH BO BpeMsi IIBETEHUSI (JOPMUPOBATH aCMIEKThI paHHEH BecHOil (puc. 3).

Puc. 3. Acniext C. reticulatus B ypounriie CmbikoB Sp (BeiineneBckuii paiion, benropoackas 061acthb)
Fig. 3. Aspect of C. reticulatus in the tract Smykov Yar (Veidelevsky district, Belgorod region)

Panee uccrnenoBarensiMu yxxe orMevancs TOT (GakT, 4TO BO PIIOPUCTUIECKOM OKPYKEHUU
C. reticulatus oueHp YacTo BBICOKA BCTPEUACMOCTh PEAKHX W MOHUTOPUHIOBBIX BHJIOB
[[LInnaep, 2009; Ky3uenos u ap., 2013].

[Mokazano, 4yro Ha cocrossuue nonymsuuit C. reticulatus oTpunarenbHO BIHSIOT
KpPYIHOTPAaBbe, 3aKyCTapuBaHUE, C)KUTAaHUE TPaBbl. B KauecTBe MEpONMPUATHI MO COXPAHEHUIO
MOTTYJISIIIUA  PEKOMEHIIyeTCSl YCTAaHABJIMBAaTh PEKUM 3allOBEIOBAHUS, a €CIH JTO CIOXKHO —
Yyepe0BaTh MaCTOUIIHOE UCTIOIb30BaHNE YUaCTKOB M KOIIEHHE TPABOCTOS (10 2-X pa3 3a CEe30H)
[['puropseBckast u np., 2014].
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O6e mnomymsmu C. reticulatus, w3ydeHHbIe Hamu, B 3HAYUTEIBHOH CTEIICHH MOTYT
IIOJIBEPraThCs AHTPOIIONEHHOMY BO3JIEMCTBHIO: BBINIACy CKOTA, BECEHHMM nanam. Ilepuoanuecku
MECTOOOUTaHUS MOIMYJISLMI MOABEPraroTcs HAPYILICHUIO 3eMIIEPOIOIIMMHE KUBOTHBIMH (CIICTIBILIIAMHU )
Y MbIamMu. XOTsI 3TO BJIMSHUE HE BCEria MOXKHO OIICHMBATh, KaK OTpULIATEIbHOE (pHC. 4).

Panee mpoBeZeHHBIME HCCICIOBaHUSIMU ycTaHoBieHo, 4yro C. reticulatus smisercs
BUJIOM C IIUPOKOM DKOJIOTMYECKOM aMIUIMTYAOW. Bcerpedaercss B 3KoTonmax ¢ pasMYHBIMU
YCJIOBUSIM YBJIAKHEHHMSI, OCBEIIEHHOCTU. MOKET aanTUpOBaThCs K Pa3IndHbIM TEMIIEPATyPHBIM
peKHMaM W TIOYBEHHBIM pasHocTsM [['puropeeBckas u np., 2014; benoyc, Kyxapyk, 2016;
Jakuesa u ap., 2017].

HccnenoBatenyu orMeuaroT, 4To JokaibHble nomyisinuu C. reticulatus cocrosrt u3 cepun
LEHONOMYJISIUNKA, KOTOpPhIE MIPOCTPAHCTBEHHO MPUYPOUYEHBl K PA3IUYHBIM 3KOJIOTMYECKUM
KOpUJOpaM: CKJIIOHaM 0aJloK, K OINYyIIEYHBIM 3KOTOHaM M aAp. llomararor, 4To MMEHHO TakKoe
MPOCTPAHCTBEHHOE pa3MellieHne crnocoOcTByeT murpanuu auacmop C. reticulatus [Dexasesa u

np., 2017].
JInsi CKJIOHOBOTO THIIA MECTHOCTH, JaK€ B MpelesiaX CKIOHA OJMHAKOBOM AKCIIO3HMITMH
XapaKTEePHBI CIIOXHBIE  TMOYBEHHO-PACTUTEIbHBIE  B3aUMOJICUCTBUS, CBSI3aHHBIE  C

KOHTPAaCTHOCTBIO MHKpPOKJIMMaTa MHUKpO- U Me3openbeda. Co3parorcss ycinoBus JHOO
ONTUMAJNIbHBIC Uil Pa3BUTHsS PACTCHHUH, JTHOO HEOIArompusATHBIE, TMPUYEM Ha HEOOJIbIION
wiomand. B cBiA3M ¢ 3THM, Ba)XXHOE 3HAYEHHE MOXKET HMEThb HW3Y4YEHHE Xapakrepa
pacrpocTpaHeHHst 0COOe OIS 1Mo AIeMEHTaM Me3opebeda.

Puc. 4. MuorousetkoBsrit sk3emiursap C. reticulatus Ha macrowie

C YMEPEHHBIM BBIITACOM KPYITHOT'O POraTOro CKOTa
Fig. 4. Multi-flowered specimen of C. reticulatus in a pasture with moderate cattle grazing

Ha pucyHke 5 mpuBeIeHBI pe3ybTaThl HAIMUX HWCCICAOBAHWNA KOJMYECTBA I[BETYIIUX
oco0eil MByX TMOMyNAIMA Ha PAa3IUYHBIX YYacTKaX CKJIOHA MO TPAaTUEHTY OT €ro BEPIIUHBI K
JTHUTITY OaJTKH.

Ycranosieno, uto ooure C. reticulatus mocroBepro 3aBuceno ot rpaarenTa ckioHa. He
YCTAHOBJICHO OTJIMYHH 110 YHCICHHOCTH IIBETYIIUX 0c00el BHYTPH OTIEIBHBIX TOPU30HTATBHBIX
TPAHCEKT.
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Puc. 5. Hucnennocts nBetymmx ocobdeit C. reticulatus na kmodeBbix ydactkax Ne 1 (a)
u Ne 2 (6) B 2018-2020 rr.
Fig. 5. The number of flowering individuals of C. reticulatus in key plots N 1 (a)
and N 2 (b) in 2018-2020

Pe3ynbTarhl quCepCHOHHOTO aHaln3a OJHO(PAKTOPHBIX KOMILJIEKCOB B OTJEJIBHBIE T'OJIBI
MOKa3ajl, 4YTO Cuja BIUAHUA (PakTOpa «TpagueHT CKJIOHA» Ha pPE3yJbTaTHUBHBIA MPHU3HAK
«obunre 1uBeTymux ocobei» Ha kiroueBoM yuactke Ne 1 cocrasnsna ot 98.4 % B 2020 r. go
99.6 % B 2018 r., Ha KIrOUeBOM yyacTke Ne 2 — o1 98.5 % B 2019 1. 10 99. 5 % B 2020 T.

Ha xmtoueBom yuactke Ne 1 cpemHsisi 4MCIEHHOCTh LIBETYIIMX OcOOei Ha BerHeI/I u
CPEIHECKIOHOBOM YacTh (TpaHceKThl oT A 1o F) cocraBmsuta ot 30.3 mo 44,8 sk3./ 100 M npu
Cv o rogam 18.7-31.4 %.

Hanee, no mepe nepexoaa TpaHcekThl B quuie Oanku (F — H), oTmeueHo yBennueHue
oGuims LBeTymmX ocobeil B cpeamem ot 129.8 1o 863.2 sk3./ 100 M* ¢ kosdduimenTOM
Bapuaruu 1o rogam 18.7-35.9 %. MakcumanbHOe 06I/IJ'II/I6 LBETYIIUX oco0el HabI0Jan0ch Ha
tanbBere Oanku (Tpancekra I) — mo 1 890 sk3./ 100 M npu Cv=6.4 %.

Ha Ttpancekte J (mpumonHsATas 4YacTh AHMINA OaiKkd) OTMEUEHO CHI/I)KeHI/Ie oomns
ocobeit, HecMOTps Ha OJIM30CTh YYaCTKOB JIPYT K ApPYry, A0 267.4 5k3./ 100 M2 npu Cv=19.2 %.

B CPEIHEM, Ha BCEM KIIIOHEBOM yqacTke No 1 obunue nBeTymux ocodel N3MEHsI0Ch OT
307.6 k3./ 100 M% B 2018 T. 1o 384.5 sk3./ 100 M2 B 2020 T.

B cpenHeM 3a 3 roja WCCleNOBaHMM Ha KIOYeBOM ydacTke Ne 1 ormedeHo oOumime
336.2 5k3./ 100 m* ipir Cv=179.6 % 110 rpaieHTy CKIOHA.

AHanoruvHas TCHICHIUS YBEJIMYCHHs YUCICHHOCTH 1BeTynmx ocobeii C. reticulatus or
BEPXHECKIIOHOBOW 4YacTH J0 TallbBera, OTMEUeHa W Ha KIF04eBOM ydacTke Ne 2. YcTaHOBIEHO,
YTO B CPEIHECKIIOHOBOM YacTH 3TOr0 yyacTKa oOuiIMe IBETYX ocobeil Obuio B 3—4 pasa Bbillle
1o cpaBHEeHHIO ¢ ydacTkoM Ne 1 u cocraBisuio B cpeanem 112.8-281.9 k3. / 100 M%. A Ha
TalbBEre OKIEMIULAPHAA HACHILIEHHOCTD OblTa HWXKE B 2-2,5 pasa, mpu CpeaHeM OOWIHUn
856.7 ox3./ 100 M B chon YacTU JHUINA OalKu OTMEHEHO CHIDKCHHE OOWJIHS TBETYIIUX
ocobeii ¢ 36.0 5k3./ 100 M?B 2018 r. 110 5.0 9K3./ 100 M B 2020 T,

B CpenHeM 3a 3 roma uWCCleJOBaHMI Ha KIIOYEBOM y4yacTke Ne 2 oTmeueHO oOuime
237.4 5x3./ 100 M° npu Cv=101.1 % 1o rpagueHTy CKIOHA.

OneHka BIMSHAS W3y4aeMbIX (AKTOPOB Ha pPE3yIbTATUBHBIA MPHU3HAK «OOMITHE
nBeTymmx ocobei» B cpeaueM 3a 2018—2020 rr. meTogoM ABYX(aKTOPHOTO AMCTIEPCHOHHOTO
aHamM3a TMOKasala, HTO OPraHN3OBAHHEIC (dakTopel OKaszpIBAIM HamOoJiee CYIIECTBEHHOE
piusiane (h°x=97.7 %) (tabn. 1). Cuia BIMSHHS TOBTOPSHHMIT (YCIOBHS TOJa), COCTABISUIA
0.2 %, a nons cnydaiiHbIX omubok — 2.1 %.
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Tabmuma 1
Table 1
PesynpTarhl ABYyX(paKTOPHOTO IMCTIEPCHOHHOTO aHAM3a YKCia IBETYIIUX 0co0ei
C. reticulatus, B cpennem 3a 2018-2020 rr.
The results of a two-way analysis of variance of the number of flowering individuals of
C. reticulatus, on average for 2018-2020

VICTOYHHK BapHaliy | D | n1 | s” | Fy | Faos | h
Pesynprarer ananm3a B 0fHO(AKTOPHOW HHTEPIPETAIAN
Obmee 11822794.0 59 100.0
[ToBTOpCHMI 19777.1 2 0.2
Bapuanrtos 11549088.0 19 607846.8 91.0 1.9 97.7
CrnyyaitHoe 253929.2 38 6682.3 2.1
HCP 0.05— 113.1
Pesynprarel qByX(haKTOPHOTO TUCTIEPCHOHHOTO aHAIIM3a
daxtop A 146589.8 1 146589.8 21.9 4.1 1.2
®axkrtop B 9389494.0 9 1043277.1 156.1 2.1 79.5
Bzanmopeiicteue AB 2013004.3 9 223667.1 33.5 2.1 17.0

[Mpumeuanue. dakTop A — «MECTOOOUTAHUE MOMYJIAIUNY; GakTop B — «rpamueHTt ckiaoHay;, D — cymma
KBaJIpaToOB OTKIIOHEHHH (eBUaHTa); N-1 — 4rcio creneHei cBoOOIBI; s%— TUCTIEPCHS; h2,— cuna BIUsAHMS
Ha pe3yIbTATUBHBIN MPHU3HAK.

Note. Factor A — «Habitat of the population»; factor B — «Gradient of the slope»; D is the sum of the
squared deviations (deviant); n-1 is the number of degrees of freedom; s? is the dispersion; h’x — force of
influence on the effective attribute.

AHanm3 0M BIUSHHUS OPraHU30BAaHHBIX (DaKTOPOB MOKa3all, YTO HAMOOJBIIYIO CHITY
BIIUSIHUS HA PE3yJIbTATHUBHBINA MPU3HAK OKa3bIBall (hakTop B — «rpaiueHT CKIloHa — h%=79.5 %.
daktop A «MecTOOOUTaHNE TTOMYJISIIUU» U B3aUMOJIeHiCTBHE (PaKTOPOB OKA3bIBATIHM 3HAYUTEIHHO
MEHbIIIee BIUSHUE Ha YUCIEHHOCTh 0co0eil — coorBeTcTBeHHO 1.2 1 17.0 %.

UccnenoBanusiMu, NpPOBEACHHBIMH B PA3IMYHBIX PETHOHAX, YCTAaHOBJIEHO, 4YTO B
nonymsiiusix C. reticulatus mmeercss auddepennuanys mo 1BeTy okononBeTHUKa. Hambonee
pacnpocTpaHeHa OObIYHas cuHe-(uoneroBas okpacka. OJHAKO BCTpeHarOTCsl Kak Oelble ¢
(HOJETOBBIM PUCYHKOM, C rOJyOOBaThIMU 3a0CTPEHHBIMH JIOTIACTSIMM, allbOMHOCH — 0co0u 0e3
PHUCYHKa, IOJIHOCTbIO Oesble 3K3eMILIsphl [ 'puropreBckas u ap., 2014].

B u3y4aeMbIX HaMHU MOMYJSIHSAX BeTpedannch ocodu C. reticulatus kak ¢ cune-¢proneroBoi
OKPACKOM I[BETKOB, TaK U OEJIOIBETKOBBIC IK3EMILIAPHI C (PUOJIETOBBIM PUCYHKOM (pHC. 6).

Puc. 6. Oco6u C. reticulatus ¢ cune-hnoneToBoii OKpackoi LBETKOB (a)
1 0ETOLBETKOBBIEC SK3EMILISIPHI ¢ (PHOJIETOBBIM PUCYHKOM (0)
Fig. 6. Individuals C. reticulatus with blue-violet color of flowers (a)
and white-flowered specimens with a purple pattern (b)
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AbcomoTHO anbOMHOCHBIX (opm He Habmomamu. Mmenncs ocobu C. reticulatus c
HIePEXOIHOM OKPACKOM C Pa3IMIHBIM OTTCHKOM CHHE-(DHOJICTOBOM OKPACKH OKOJIOIBETHHUKA.

KomnuectBo GemonBeTkoBbIX ocobeii C. reticulatus Ha kiroueBbIX ydacTKax MPHUBEIACHO
Ha PUCYHKe 7.
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Puc. 7. HucineHHOCTD OEOIBETKOBEIX 0c0o0eii ¢ (roseToBbM prcynkom C. reticulatus
Ha K1ro4eBbIX ydacTkax Ne 1 (a) u Ne 2 (6) B 2018-2020 1.
Fig. 7. The number of white-flowered individuals with a purple pattern of C. reticulatus
in key plots N 1 (a) and N 2 (b) in 2018-2020

OOmiee komuyecTBO O€NOIBETKOBBIX 0co0Oell u3MeHsuioch B mpenenax ot 0.2 no
2.0 oKk3./ 100 M? B CpEIHECKIOHOBOW 4YacTH Ha KJIIOYeBOM ydactke Ne 1, u or 26 10
40 »k3./ 100 M? Ha TanbBere. B 1enoM, 3a Tpu rojga Ha ydactke No 1 fons GenoInBeTKOBBIX
ocoOeii B 00IIeH YMCICHHOCTH MOMYIISINN KoJebanack mo rpaaueHTam ckiona ot 1.0 no 2.0 %
U CcOCTaBlisU1a B cpeaHeM 1o ydactky 1.7 % c¢ Cv mo rpaauenty ckiona 30.7 %. OtmeueHa
TEHJCHIIMS YBEIMUEHUS 10U OEJIOIBETKOBBIX 0co0eil B momysmsiiuu Ha yyactke Ne 1 ot 1.1 % B
2018 r. 10 2.3 % B 2020 1.

Oo6riee komuuecTBO OemorBeTKoBbIX ocobeit C. reticulatus wa ygactke Ne 2 U3MEHSIOCH
B nipezgenax ot 0.2 o 0.8 5x3./ 100 M B CpeAHECKIOHOBOM YacTH, 1 ot 3.3 1o 5.0 3x3./ 100 M Ha
TaJIbBETE.

B nenom 3a Tpu roga Ha ywyactke Ne 2 nmonst GesIOIBETKOBBIX OCOOEH B HOIMYJSILUH
kosnebanach 1o rpaaueHtam ckioHa ot 0.2 % no 3.4 % u cocransna B CpeJHEM IO y4YacTKy
0.6 % ocobeit ot ob1meit nonyssiuuu ¢ Cv 1o rpaaneHTy ckiiona 122.1 %.

Pasmernienne OemonBeTkoBeIX ocobeit C. reticulatus Obuto Oosiee cropaguvecKuM U
HOCHWJIO JJOCTaTOYHO cilydaiiHblil xapaktep. Ha ydactke Ne 1 cuna BiaustHus dakTopa «paueHT
CKJIOHA» Ha PE3yIbTaTUBHBINA NMPHU3HAK «KOJIMYECTBO OEIOIBETKOBBIX OCO0Ei» Koiebaiach OT
76.7% no 96.0 % wm umena TEHACHUUIO K yBeJW4eHHUto mo rogam — ot 2018 r. x 2020 r.
Cny4aitHoe BappupoBanue cHmxkanoch ot 20.1 % B 2018 r. 10 3.8 % B 2020 1.

Ha yuactke Ne 2 nomst BnusiHUS (pakTopa rpaJueHTa CKIOHA Ha Pe3yIbTaTUBHBIN MPU3HAK
«KOJIMYECTBO OEJIOIBETKOBEIX 0c00ei» koiebamack oT 51.7 % B 2018 1. mo 73.5 % B 2020 r.
CrnyuaiiHoe BapbpoBaHue CHIKanoch oT 45.9 B 2018 r. no 25.8 B 2020 1.

Takum oOpaszom, pasmenieHre OeorBeTKoBbIX ocobeit C. reticulatus na yuactke Ne 2
HocwiIo Oosee ciydailHBIN Xapaktep, 1Mo cpaBHeHHIO ¢ ydacTkoM Ne 1. OnHako u3ydaemblen
dakTOp «TpamuMeHT CKIOHa» Ha O0OWX YYacTKaxX OKa3blBajl JIOCTOBEPHOE BIHMSHHE Ha
pe3yIbTaTUBHBIM NPU3HAK BO BCE OBl UcCenoBaHui — Fg > Fsto 0.
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OrneHKka BIUSHHUS Pa3IMYHBIX H3y9aeMbIX (DAKTOPOB Ha pPe3yIbTAaTHBHBIA IPHU3HAK
«KOJIMYECTBO OeNOIBETKOBBIX ocobeit» C. reticulatus B cpemnem 3a 2018-2020 rr. mMeToaoM
IBYX(aKTOPHOTO JAMCIIEPCHOHHOTO aHallnu3a no;casana 9TO OpraHU30BaHHBIC (HAKTOPHI
OKa3bIBAJIM JJOCTOBEPHO CYIIECTBEHHOE BIUSHUE h?x=95.3 %, F¢ > Fst0.05 (Tabdm. 2).

Tabauua 2
Table 2

Pe3ynbrarhl AByX(pakTOPHOTo AMCIEPCHOHHOrO aHaIn3a yKcia OeonBeTKoBbIX ocobdelt C. reticulatus,
B cpearem 3a 2018-2020 rr.
The results of a two-way analysis of variance of the number of white-flowered individuals
of C. reticulatus, on average for 2018-2020.

Ucrounuk Bapuarmu D n-1 s? Fs F stoos hzx

Pesynbrarhl aHanu3a B 01HO()AaKTOPHON MHTEpIpeTaln

Ooniee 3050.6 59 100.0
[ToBTopeHwuii 155 2 0.5
Bapuantos 2908.4 19 153.1 45.9 1.9 95.3
CnyyaitHoe 126.6 38 3.3 4.2
HCP 0.05— 2,9
Pe3ynbTathl ABYX()AKTOPHOTO TUCTIEPCHOHHOTO aHATH3a

daktop A 244.7 1 244.7 73.4 4.1 8.0
daktop B 1650.9 9 183.4 55.0 2.1 54.1
Bsanmoeiicteue AB 1012.9 9 1125 33.8 2.1 33.2

[Mpumeuanue. dakTop A — «MECTOOOUTAHUE MOMYJIANUNY; GakTop B — «rpamueHTt ckioHay;, D — cymma
KBaJIpaToOB OTKIIOHEHHH (IeBHaHTa); N-1 — 4rcio creneHeil CBoOOIBI; s%— TUCTIEPCHS; h2,— cuna BIUsHMS
Ha pPe3yJIbTaTUBHbBIN IIPU3HAK.

Note. Factor A — «Habitat of the population»; factor B — «Gradient of the slope»; D is the sum of the
squared deviations (deviant); n-1 is the number of degrees of freedom; s? is the dispersion; h*x — force of
influence on the effective attribute.

®axTop rpaJleHTa CKJIOHA OKa3bIBaJl HanboJee CyIIeCTBEHHOE BIUSIHUE [0 CPAaBHEHUIO C
(dakTopoM MecTOOOMTaHUS Ha pacrpocTpaneHue OenorBerkoBbix ¢opm C. reticulatus. Omgnako
OTMEYCHO SHAYUTEINbHAL A0NA BIMAHNA B3auMOecTBUs (pakTOpoB. DakTOp yCIOBHM roaa HE
okasbIBast GobIIoro Biusaust — h>x=0.5 %.

BaxubiM mokazarenem npu u3ydenun nomyisiimid C. reticulatus, koTopelii 3aBUCHT OT
YCIIOBUH 3KOTONA, SBJIAETCSA KOJIMUYECTBO LIBETKOB HA OJHOM I[BETOHOCE [I'puropbesckas u np.,
2014; laxuesa u ap., 2017].

HccnenoBanus mokasany, YTo HauOOJIbIIEEe YUCIIO MHOTOIIBETKOBBIX OCOOEH MPUYpPOUYEHO K
HIDKHECKIIOHOBOHM uactu (puc. 8). Hx HHCIICHHOCTh B 30HE TalbBEra COCTABILUIA Ha KIIOHEBOM
yuyactke Ne 2 (tpancekta ) or 768.2 3x3./ 100 M B 2018 1. 10 1008.8 5x3./ 100 M B 2020 T. B
BEPXHECKJIOHOBOH M CPEIHECKIIOHOBOT YaCTH MX KOJMYECTBO Konebanock ot 1.0 10 6.3 3k3./ 100 Mm%

B cpennem no kiaroueBoMy ydactky Ne 1 oTMeueHa TEHICHIMS YBEJIMUYEHHS KOJMYECTBA
MHOTOIIBETKOBBIX (OPM MO TPAAUEHTY BerHeCKJ'IOHOBOI/I 4acTH JO TallbBera B CPEIHEM 3a
3roma or 1.7 Ha TpancekTe A 10 826.5 5k3./ 100 M? Ha TpancekTe |. B IPOLEHTHOM OTHOIICHHH
9Ta AMHAMUKA cOocTaBisiia oT 6.2 % B BepxHeCKIOHOBOM yacTu 110 43.5 % Ha TanbBere.

OCOOHSIKOM CTOUT TpaHCEeKTa J Ha MOBBIICHHON YacTH JHUINA OajaKu. 31ech KOJTHIECTBO
0co0eii aHATTOTMYHO BEPXHECKIOHOBOM YacTu U cocTanisieT 6.8 % umm 18.2 5x3./ 100 M.

Ha xmroueBoMm ywacTtke Ne 2 oTmedyeHa aHaJOTMYHAsi TEHICHIMS. BBIABIEHO, YTO MO
CPABHEHHIO C y4aCTKOM Ne 1 nonst MHOTOLIBETKOBBIX 0COO€H HIKE, M COCTaBIIslla B CPEAHEM 3a
3 roga 26.8 9k3./ 100 M?, He3HAUUTENBHO KOIEOIIACH 110 TOIaM (Cv=10.8 %).

Kak u B cimydae ¢ OenouBeTKOBbIMU (OpMaMM, pe3yJbTaThl IUCIEPCHOHHOIO aHaIu3a
IBYX(aKTOPHOTO OIBITA BBISBWIIM JIOCTOBEPHOE BIMSHUE OpPraHM30BaHHBIX (HaKTOPOB Ha
Pe3y/IbTaTHBHBIN MPHU3HAK «YUCII0 0C00€H ¢ AByMS U OoJiee BETKaM Ha OJJHOM IIBETOHOCE» (Tabi. 3).
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Puc. 8. Yucnennocts ocobeii C. reticulatus ¢ aBymst u 6osiee BETKaM Ha OJHOM IIBETOHOCE
Ha KJII04eBbIX yuacTkax Ne 1 (a) u Ne 2 (0)
Fig. 8. The number of individuals of C. reticulatus with two or more flowers on the same peduncle
in key areas N 1 (a) and N 2 (b)

Tabmnuua 3
Table 3

Pe3ynbrarhl AByX(aKTOPHOTO AUCIIEPCHOHHOTO aHaIn3a YiciIeHHoCcTH ocobeit C. reticulatus ¢ neyms u
OoJiee IIBETKaM Ha OJJHOM LIBETOHOCE, B cpeaneM 3a 2018-2020 rr.
The results of a two-way analysis of the abundance of C. reticulatus individuals with two or more flowers
on the same peduncle, on average for 2018-2020.

VICTOUHHK Bapualuy | D | n-1 | s’ | Fy | Faoos | h*
PesynbTarhl aHamm3a B 0HO(GAKTOPHON HHTEPIPETAIIUH
Oomiee 2158149.5 59 100.0
IToBTOpEHMI 5766.4 2 0.3
BapuanToB 2090612.3 19 110032.2 67.7 1.9 96.9
CrnyuaitHoe 61770.8 38 1625.5 2.9
HCP 0.05— 65,6
Pe3ynbTarhl ABYX()aKTOPHOTO TUCTIEPCHOHHOTO aHATH3a
daktop A 80825.7 1 80825.7 49.7 4.1 3.7
Paxtop B 1497302.0 9 166366.9 102.3 2.1 69.4
Bsaumoneticteue AB 512484.6 9 56942.7 35.0 2.1 23.7

[Mpumeuanue. ®akTop A — «MecTooOUTaHHE MOMYJIANUNY; hakTop B — «rpagueHt ckioHay; D — cymma
KBA/[PaTOB OTKJIOHCHHIA (fieBHaHTa); N-1 — 9KCIIO CTeneHei cBo6obl; S°— mucnepenst; h’y — crta BInsHHS
Ha pe3yJIbTATHBHBIN MPU3HAK.

Note. Factor A — «Habitat of the populationy»; factor B — «Gradient of the slope»; D is the sum of the
squared deviations (deviant); n-1 is the number of degrees of freedom; s* is the dispersion; h’x — force of
influence on the effective attribute.

Jlons n3ydaembix (PaKTOpPOB CTaTUCTUYECKH 3HAYMMa, OJHAKO JOJs BIUSHHUS (pakTropa
«TPaJMeHT CKJIIOHa» MakcuManbHa — 69.4 %. HezaBucumo oT yciioBuil rona, BIUSHHE KOTOPBIX
coctaBiser 0.3 % B oOmiell M3MEHYMBOCTH PE3YJIbTaTUBHOTO NPHU3HAKA, YCIOBUS T'paJUeHTa
CKJIOHA OKa3bIBAIOTCS PELIAIONIMMH Il YuciieHHOCTH ocobei C. reticulatus ¢ mByms u Gonee
[[BETKaM Ha OJTHOM LIBETOHOCE.
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3akarouyenue

[TpoBeneHHBIC HCCIEAOBAHUS TMOKA3aJIM, YTO HM3ydaeMble OpPraHM30BAHHBIC (DaKTOPHI:
«MECTOOOMTAHHWE MOMYJALMHW» H  «TPATUCHT CKJIOHA», OKa3bIBAlOT  CYIIECTBEHHOE,
MaTeMaTHYECKH JOKa3aHHOE BIIMSHUE HAa pE3yJbTaTHBHBIM MPU3HAK «OOHIIME I[BETYIIHUX
ocobeii» C. reticulatus B ycioBusx 0amouHbIX KOMILICKCOB. He ycTaHOBIEHO MaTeMaTHYeCKH
JOKa3aHHOTO BIUSHUS (PaKTOPa «YCIOBHUS TOJIa.

HawubobIiras 4MCICHHOCTh TeHepaTHBHBIX ocooOeii C. reticulatus ycranosiena B HUKHEMH
YaCTH CKJIOHOB CTEIHBIX 0AJIOK HA y3KOW AKOTOHHOW MOJIOCE TepeXo/ia CKJIOHA B JTHUIIE OaKu.
B aT0ii e yacTu Me3operbeda GopMUPYIOTCS JIYUIIHE YCIOBHUS JIJI POCTa YHCICHHOCTH 0co0ei
c nmByms u Ooyiee I[BETKaM Ha OJHOM IIBETOHOCE. 31eCh CO3Mal0TCs Ooliee OJIarompusTHHIC
YCIIOBUS JUIS POCTa W Pa3BUTHSA BHUA, B KOTOPBIX OH CIIOcOOeH (OpMHUPOBATH MOTEHIHAIBHO
0oJIbIIIee PEPOyKTUBHOE YCHITHE.

Pa3sMerienne W YHCIEHHOCTH OelOIBETKOBBIX ocobeir C. reticulatus ¢ ¢uoneroBsiM
PUCYHKOM Ha H3YYCHHBIX KJIIOYEBBIX YyYaCTKaX HOCHT CIydalHBIA Xapaktep, HO (aKkTop
«TPaTUEHT CKJIOHA» OKa3bIBaeT HambOosiee cuibHOE BiausHUE. CIIy4aliHOCTh pa3MEIICHUS TaKUX
0co0eii, TO-BUIUMOMY, ONPEICISICTCS, B IEPBYI oOdYepennb, «dPQPEeKToM OCHOBATEISA» U
SIBIICHHEM MHUPMEKOXOpPHUH (paclpOCTpaHEHUE CEMsSH MYPaBbsIMH), YTO MOXET CIIOCOOCTBOBAThH
MPOIIecCy TeorpaduIecKoi U3OJISIIHA M CO3JAHHUIO Y3KOJIOKAIBHBIX MOMYJISINNA, 00JIadaroIInx
pAIOM crielii(p)UUYSCKUX MPU3HAKOB, B TOM YHCIIC MOJIC3HBIX ¢ XO35AHCTBEHHON TOYKU 3pEHUS IS
BBE/ICHUS B KYJbTYPY M CEJICKIIHH.

3aoKeHHEe CTAllMOHAPHBIX IUIOIMIAI0OK M TPOBEJACHHE MHOIOJICTHHX CTallMOHAPHBIX
WCCJICIOBAaHUM METOJIOM PEHIOMU3HPOBAHHBIX MOBTOPCHHM C BBIICICHHEM KOHTPOJIUPYEMBIX
(opranu3oBaHHBIX) (PaKTOPOB, siBiIseTCS 3(PPEKTHUBHBIM HHCTPYMEHTOM aHalM3a JUHAMUKU U
yrciaeHHocTy nonyssiiuii C. reticulatus B TecHOM B3aMMOICHCTBUH C YCIOBUSMH CPEJIBI.
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