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B cratbe mpuBOIATCS pe3yibTaThl UCCIENOBAHUHA IeMOrpaguyeckux MMapaMeTpoB LEHOMOMYJISUUN BUIOB
ceMm. Opxunusle: Platanthera bifolia (L.) Rich., Dactylorhiza fuchsii (Druce) So6, Neottia ovata (L.) Bluff &
Fingerh. Ha oxpansemoii Tepputopun «HuseBckuil TaexkHO-00JIOTHEIN KOMIUIEKC». [IpuBeeHb! HaHHEIE MO
HM3MEHEHUIO IJIOTHOCTH U OHTOT€HEeTHYecKoro coctana B neHonomynsnusax B 2021 u 2024 rr. Ilokaszano, uro
BCC W3yYCHHBIC LICHONOMYJSIWU HOPMAaJbHBIC HEMOJIHOWICHHBIC. CTa0HIBHBIM YYacTHEM BO BCE TOJBI
HAOJFOJICHHS XapaKTePH3YIOTCS BHPTUHHIJIBHBIC W TCHEPAaTHBHBIC 0COOHW, 4acTo AoMHHUpYronme. OTMedeHO
YBEJIHUYCHHE B OHTOTEHETHYECKOW CTPYKType OcoOeil NpereHepaTWBHOW TpYNIbI M COKpAIleHHE 4YHCIIa
reHepaTtuBHbIX pacteHuil B 2024 ronmy. [lo xiaccupukanmum ¢ HCHOJB30BAHMEM MHAEKCA 3aMEICHUS
YCTaHOBJIEHO Ipeo0ialaHie HEYCTOMYMBBIX LIEHOOMYISIUH.

Knroueswie cnosa: nemorpaduueckas crpykrypa, Kuposckas 06;1actb, MOHUTOPHHT, LIEHOIIOMYJISLIUS, PEAKUAE
Buabl, Orchidaceae.

BBEJEHHE

CewmeiictBo Orchidaceae, oxBaTbIBarolee SMUGUTHBIC U HA3EMHBIC BHIBI, SBIISCTCS
OJTHUM W3 CaMbIX TAKCOHOMHUYECKH MHOTOYHCIIEHHBIX CEMEICTB IIBETKOBBIX PAaCTeHHN B
mupe [1]. HazeMHBIE OpXHMIeW BCTpedaroTCs MOYTH HAa BCEX KOHTHMHEHTAX, NPU 3TOM
HanOoJiee 3HAUYMMBIMH LEHTPaMH HX pa3HooOpasus sBisitorcs Mupokwrait, FOro-
3anagras Asctpanus, EBpoma, CeepHas Asmst u CeBepHas Amepuka [2]. B Eporme
HeHTp WX OuopasHooOpasusi Haxoautcsi B lOxxHOW EBpome, riaBHbIM o0pazoM B
Cpenu3zeMHOMOPCKOM perdoHe [3], KOTOpbIA CiyKuil pedyriyMOM pacTeHUd B
MTOCJICTHYE JICITHUKOBBIC TIEPHOIBI [4].

K mHacTtosmemy BpeMeHHM MHOTHE BHABI OpXHAEH KiIacCHUDUIUPYIOTCS Kak
HaxXOoJsIIUeCs MO Yyrpo30i MCUE3HOBEHUS, 3aHECEHBI B HAIIMOHAJIBHBIE KPACHBIE CITUCKU
pacTeHHii W OXPAaHAIOTCA HAIMOHAIBHBIMH 3aKOHOJATENCTBAMH MHOTHX CTpaH. Mx
BBICOKast OHMOJOTHUecKas M TPHUPOJOOXPaHHAs IIEHHOCTh MPEXKIE BCETO CBfA3aHA C
VHUKaJbHBIMHA XKU3HEHHBIMH CTPATETHUSIMH M SKOJOTMYECKMMHU ycioBusiMH. HamOosee
pacpoCTpaHEHHBIMHU YIPO3aMHU JUIS OPXHJIEH SBISIOTCA HEMOCPEICTBEHHOE pa3pylIeHNE
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MeCT OOMTaHUs, U3MEHEHHE KIMMAaTa, 3arpsS3HEHUE OKpY’Karollled cpensl, TypusM U
peKpearmoHHas eI TeIbHOCTS [5].

Ha tepputopun Kuposckoit obmactu mnpomspactaeT 29 BHAOB OPXUAHBIX
(Orchidaceae Juss.) [6], u3 koTopsIx 20 BKIIIOUEHBI B perMoHaNbHyt0 KpacHyro kHury u 3
B Ilpunoxenne Ne 2 [7]. ®mopa oxpaHseMoit TeppuTopun «Hm3eBckuii TaexHO-
0O0IOTHBIN KOMIIIEKC» BKIIOYaeT 7 BUAOB ceMmelicTBa Orchidaceae [8].

MATEPHAJIBI 1 METO/bI

B Tedenme nByx BereranmnoHHBIX ce30HOB 2021 m 2024 TODOB MPOBOAMIOCH
UCCJICJIOBAHUE TOMYJISIIHOHHO-IeMOTpadUIeCKIX XapaKTePUCTUK TPEX BHUIIOB OpXUICH B
mpenienax oxpaHsemMod Ttepputropuu  «Hu3eBCkHMII TaeKHO-OOJIOTHBIA  KOMILIEKC»
(DanmeHckuii MyHHIUITAIBHBIN paiioH, KupoBckas o01acTh). ITOT HMaMATHHK PHPOIIBI
CO37aH JUIsl OXpaHbl M COXPAaHECHHsI OMOpa3HOOOpasus IOKHO-TACKHBIX COOOIIECTB, B
YaCTHOCTH, HETPOHYTHIX OOJIOTHBIX KOMIUICKCOB, IMOWMEHHBIX o3e¢p p. Yenma, rmae
0o0WTAIOT peAKWe BHIBI PACTEHWH, a TakKe 3allUThl YHUKAIBHBIX JIEIHUKOBBIX (GopM
pembeda. IloMuMo »3TOro, B OXpaHAEMOW 30HE TMPEACTABICHBI MECTOOOWTaHUS
EBPOIEHCKOr0 3HAuUeHWs, TaKWe Kak IepexonHbie Oomota u Tpsicunbl (D2.3), Tae
BCTPEUAIOTCS MPU3HAHHBIE EBPONEUCKY 3HAUYMMBIMU peAKUe BUIBL Saxifraga hirculus L.
u Diplazium sibiricum (Turcz. ex Kunze) Sa.Kurata [10]. OOmas 1iomanb oXxpaHseMoi
TeppuTopun coctasiuseT 2403,6425 rexrapa [9].

OO0BEeKTaMU HACTOSIIIETO MCCIICOBAHUS SIBIISIOTCS MpeacTaBuTeNin ceM. OpXuaHbIe:
Platanthera bifolia (L.) Rich., Dactylorhiza fuchsii (Druce) So0, Neottia ovata (L.) Bluff
& Fingerh.

Platanthera bifolia — xopHe-KIyOHEBOW TpPaBSHUCTBIA IOJUKAPIHUK, C €BPO-
asmarckuM turoM apeana [11]. Oxpansercs Ha Teppuropnn 38 cyObekToB Poccuiickoit
Oenepanun, B ToM uncie u Kuposckoit obmactu (Ilpunoxkenne Ne 2) [7, 12]. upoxwit
CIIEKTP PACTHTEIBHBIX aCCOIMAIMN PA3IMYHOTO THUMA SIBIIETCS MECTOM OOWUTAHHS IS
P. bifolia. Cpenn HUX — OIYyIIKH XBOMHBIX JIECOB, E€JIBHUKM W COCHSKH TpaBSHBIE,
3EeJICHOMOIIIHbIE W C(arHoBble, a TAaKKe pPa3HOTpaBHbIe OepesHsku. Kpome Toro, sto
pacTeHHe MOXKHO BCTPETUTh Ha 3apacTalOIIUX CTapblX W3BECTHSIKOBBIX Kapbepax, Tie
BOCCTaHABIUBACTCS APEBECHASI pACTUTEIBHOCTD [13].

Dactylorhiza  fuchsii — KopHe-KIyOHEKOPHEBOW TpPaBSHHUCTBIM  TOJUKAPIIUK,
eBporeicko-cuoupckuii By [14]. B OonpmnHcTBE pernoHoB Poccru BCTpedaeTcs: peako
[12], B KupoBckoii o0macTi BHECEH B CHHCOK BHJIOB, TPEOYIONIMX MOCTOSIHHOTO
MOHUTOpPHHTA W HaOIOICHNS Ha pETrHOHAILHOM ypoBHE [7]. PacTuTenbHbie coobiecTna,
B KOTOPBIX TMPHUCYTCTBYET D. fuchsii, 0XBaTHIBAIOT IIUPOKHI CIIEKTP MECTOOOHUTAHUH.
Berpedaercst kak B €CTECTBEHHBIX JISCHBIX OMOTOMNAX, BKIIOYAS SIbHUKH (3€JICHOMOIIHBIE,
YEPHUYHBIE, MAWHUKOBO-KUCIUYHBIC), TPABSHbIC OCPE3HSKH, HEMOPAIbHO-PA3HOTPABHBIC
meca U c(arHOBbIE COCHSKHM, TaK M B CYKIIECCHOHHBIX MECTOOOMTAaHHSAX, TaKMX Kak
BJIQXKHBIC TIPOCEKU B CMEIIAHHBIX Jiecax [13].

Neottia ovata — MHOTOJIETHUM TpPaBSHUCTBIM IOJUKAPHHUK. OTOT BHUJA IIMPOKO
pacrmpocTpaHeH B yMepeHHO-0opeanbHBIX 30HaX EBpomsl u Cubupu [15]. Cratyc Buna B
OOJBIIMHCTBE EBPOIEHCKUX CTpPaH ONpeIeNieH KaK «HE SBISIETCS HaXOJAIIMMCS TIOJ
yIrpo30ii ucue3HOBeHUs», BKitoueH B [Ipunoxxenue 11 Kousenruu CITES, perynupyromeit
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MeXnyHapoaHyto Toproemto [16]. B Poccum N. ovata 3anecen B Kpachele xHuru 35
peruoHoB [12]. N. ovata — >BPUTONHBIA BHUZ, KOTOPBHIA BCTPEYAECTCS B IIUPOKOM
JMara3oHe MECTOOOMTAHWW: COCHSKH 3€JIEHOMOIIHBIE, TPYIIAHKOBBIE, €JIHHHUK TPaBSHO-
YEPHUYHBIH, Me30TpoHO-CharHOBOe 00JI0TO, Me30(UIbHBIE COOOIIECTBA JICCHBIX
OTIyIIEK, Kcepo-Me30(puTHBIC ayra [13].

I[To ™MopdonoruueckuM XapakTepUCTUKaM HAJ3EeMHBIX OPraHOB HCCIEIyEeMbIX
OPXUIHBIX ONpEeNEeIeHbl OCHOBHBIC OHTOreHeruueckue craauu [17-19]. Ilpu anamnuze
OoHTOreHeTn4eckol cTpykTypsl LI ncrnons3oBanu nHAEKC BoccTaHOBIEHUS (I,), KOTOPBIN
XapaKkTepu3yeT OTHOIICHWE 4YHWCiIa TIpereHepaTWBHBIX ocobel (j—v) K  dHCHy
TeHepaTUBHBIX (g), W WHAEKC 3amemieHus ([,) — OTHOIICHHWE 4uciaa ocobei
MPEreHePaTUBHOTO TMEpHOJa K CYMME TEHEPaTUBHBIX M TIOCTTCHEPATUBHBIX (g—S)
pactenuil. [l omnpeneneHus TUIA IEHONMONYJAIUN NPUMEHSJIUMCh JBa TMOJXO0Aa:
kinaccudukamus "genpra-omera” [20], yduThIBaroInas HHICKCHI BO3pacTHOCTH (A) H
a¢dexkTuBHOCTH (), U KIaccuukamms, 6a3upyroIIascs Ha HHICKCE 3aMereHus [21].

B pabGote wucnonp3oBaHBl ~ JaHHBIE  METEOHAONIONEHUIN  aHAIM3HPYEMBIX
BEreTallMOHHBIX CE30HOB C caiita [22].

PE3YJIBTATBI U OBCYKIEHUE

Hccnenosannsie nieHononysiuuu P. bifolia, D. fuchsii, N. ovata n3y94eHbl B COCHSIKE
C enpi0 pa3HoTpaBHO-charHOBOM. JlpeBecHBI spyc oOpazoBaH Pinus sylvestris L.
BO3pacTOM OKojio 75 mer ¢ mpuMecblo Picea abies (L.) Karst. Takcanumonnsie
XapaKTepUCTUKU APEBOCTOS: cOMKHYTOCTh KpoH 0,4-0,5 Bpicota — 19 M, Gonuter — IIL
ITogpoct chopmupoBan P. abies wu Abies sibirica Ledeb., Xopomo BBIpaXCHHBIN.
IMomnecok BeicoTOM 1,5-2,2 M oOpasoBan Juniperus communis L., Chamaecytisus
ruthenicus (Fisch. ex Volosch.) Klaskova, Ribes spicatum Robson, Padus avium Mill.,
Salix aurita L., pa3pexxeH. B XKWBOM HamoYBEHHOM ITOKPOBE BCETO omHcaHO 34 BHIa
BBICIIIUX COCYTUCTBIX pacTeHud. Ob1Iee IpOeKTUBHOE MOKPBITHE 3TOTO SIPyca COCTABIISET
45 %, npeoonanarotr Vaccinium myrtillus L., Bistorta officinalis Delarbre, Eriophorum
angustifolium Honck., Thelypteris palustris Schott, Vaccinium vitis-idaea L., Oxalis
acetosella L., Maianthemum bifolium (L.) F.W. Schmidt, Pyrola rotundifolia L.,
Comarum palustre L. Menee oOunbHO mnpenctaBneHbsl — Ledum palustre L., Rubus
arcticus L., Menyanthes trifoliata L., Linnaea borealis L., Aegopodium podagraria L.,
Poa palustris L., Geum rivale L., Crepis paludosa (L.) Moench, Thyselium palustre (L.)
Rafin. Equanano Bctpewarorcst — Equisetum fluviatile L., Trientalis europaea L., Rubus
saxatilis L., Orthilia secunda (L.) House, Viola palustris L., Epilobium palustre L.,
Cirsium heterophyllum (L.) Hill, Stachys palustris L., Vaccinium microcarpum (Turcz. ex
Rupr.) Schmalh., Glechoma hederaceae L., Chrysosplenium alternifolium L. MoxoBo-
JMUIIAaiHUKOBBIA MOKpoB cmiomHOW (100 %) w3 Sphagnum squarrosum Crome u
Pleurozium schreberi (Brid.) Mitt.

Hccnenyemast TeppuTopus MO Te0O0OTaHUYECKOMY paloOHUpOBaHWIO KupoBcKoi
007acTH OTHOCUTCS K FOXKHOU MOJI30HE TAWTH U OTIUYACTCS YMEPEHHO-KOHTUHEHTATBHBIM
knumaToM. CpemHeronmoBas TeMIeparypa Bo3ayxa 3aech cocraeinger 1,3 °C, a
CPETHETOI0BOE KOJHMYECTBO OCAamKoB — 555 mMm. KimmaT B 3HAUWMTEIHHOW CTEICHU
(dbopmupyeTcsl TIoJ] BIUSHAEM aTIIAHTHYECKHX BO3AYIIHBIX MAacc, KOTOPBIE MPHHOCST
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TEIUTYI0 CHEXXHYI0 3UMYy M TPOXJIJHOE JTOXUIMBOE JIeTo. [lepronnveckue BTOPIKEHHUS
XOJIOJHOTO CYXOr'0 apKTUYECKOro BO3JyXa TaKKe OKa3bIBAIOT CYIIECCTBCHHOE BIHSHUE,
BEI3bIBasi BECCHHUE M OCCHHUE 3aMOPO3KH, a 3UMOU — CUIIbHBIE MOPO3HI.

JlaHHBIE 1O KOJMYECTBY BBINMABIIMX OCAJKOB W TEMIIEpAaType BO3IyXa B TCUCHUE
BereTarnoHHBIX eproaoB 2021 u 2024 rr. mpuBeneHs! Ha puc. 1.
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Puc. 1. Ilorommbie yCIIOBHS BeTeTaMOHHBIX mepuomoB 2021, 2024 rr.:
A — cpesHEMecsUHas TEMITEpaTypa Bo3/ayxa; B — cpetHeMecssYHOe KOJIMIECTBO OCAIKOB.

B nepuon navana Beretanuu (Mait) uccieayeMmbix BuaoB B 2024 r. cpeaHeMecsuHas
TeMreparypa W KOJHMYECTBO BBHINMABIIMX OCAJKOB OTJIMYAIOTCS Oojiee HH3KHUMU
3HaueHussMu — 7,1° C u 39 MM 1Mo cpaBHEHHIO C aHAJIOTMYHBIM nepuonom 2021 r. —
15,0°C u 77 mMm. B mepuoa akTHUBHOM BereTalMd W LBETCHUSA PACTCHHUM (MIOHB-HIOJD)
TEMIEpaTypHble 3HAYEHHS AaHATU3UPYEMBIX IEPUOMIOB XapaKTEPHU3YIOTCS IOCTATOYHO
OJIM3KUMH ITOKA3aTEISIMH.

B pesyapTaTe npoBEIECHHOTO aHAlW3a BBIABICHBI 3HAYUTEIbHBIC H3MEHEHUS B
OHTOTEHETHYECKOW CTPYKTYype UEHOMOMYJSIIUNA HCCIeAyeMbIX BUIOB. Tak, eciu B
nonyssiiu P. bifolia B 2021 romy noMAHApOBAIIA TeHepaTUBHBIC pacTeHus (64,3 %), To B
2024 roxy cuTyanusi U3MEHUIACh: OCHOBHYIO 4acTh e¢ (85 %) yke COCTaBISAIOT MOJIOABIE,
MPETCHEPATUBHBIC PACTEHHUS (IOBCHUJIbHBIC, MMMATYpPHBbIC M BHUPTHHWIBHBIC), a JIOJIS
FeHePAaTUBHBIX COKpaTuiaach 10 15,4 % (tabm. 1).

B onrorenermueckom coctare LI D. fuchsii B 2021 roxy Takxke MUK MPUXOIWICT HA
reHepatuBHylo Tpynny (tabdn. 1). B 2024 rogy B mpereHepaTHBHOW YacTH CHEKTpa MO
cpaBHeHHto ¢ 2021 TOIOM OTMEUYEHO yBEIMUYCHHE JIOIM BUPTHHWILHBIX ocobeit ¢ 23,9 no
31,5 %, ummaTypHbIX ocobeii — ¢ 10,2 1o 23,4 %, a Takke 3apUKCHPOBAHBI FOBEHUIBHBIC
pacterust — 7,2 %. llpu 3TOM cojepkaHue 0coOel TeHEPaTMBHOTO OHTOTCHETUYECKOTO
COCTOSIHUS PE3KO COKPATHJIOCH IMOUTH B 2 pasza ¢ 65,9 % B 2021 roxy mo 34,2 % B 2024
TOTy.

[Tpu cpaBHeHMU yyacTHsi 0COOEH pa3HBIX BO3PACTHBIX TPYII B MOMyJsuu N. ovata B
2021 n 2024 rogax Takke OTMEUEHBI 3HAUMTEIBHBIE Pa3iINuusi B UX COOTHOIIEHUH. [Ipn
atoMm, ecii B 2021 roxy JOMHUHHpOBAIH reHepaTuBHBIC pacTeHus (0onee 50 %), To B 2024
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roJly ux He ObUTO 3a(pUKCHUPOBAHO BOOOIIE, a BUPTUHIILHBIC OCOOM CTalIH MPAKTHYECKU
SIMHCTBEHHBIMH TIPEICTaBUTEISIME IOy sy (95,2 %).

OnHOlt W3 TNPUYMH OTMEUCHHBIX M3MEHEHHH B OHTONCHETHYCCKOM COCTaBe
[CHOTIOMYJISIIIUYA ~ MCCIICTyeMBIX BHJIOB MOTYT OBITh 3HAaUYWTEIBHO OoJiee HH3KUE
TEMIEpaTypsl B IIEPHOJA  Hadyaja BereTalMd PpAcTCHHM M HE3HAYMTE/IbHAS
BIaroodecrnedeHHOCTs B 2024 rOmy, TO CpPaBHCHHIO C TIOTOJHBIMH YCIIOBHSMHU
anajoruyHoro nepuona 2021 rona (puc. 1).

Juuamuka TunoB [II1 wuccrmegyeMbix BHIOB 332 pacCMaTPUBAEMBIA  TIEPHOJT
mpejacTaBiicHa B Taou 1.

Tao6auna 1
MonyasimuoHHO-A1eMorpaguyecKne MOKa3aTeJ u HeHOMOMy IS IHii
HccJIeyeMbIX BHIOB

l'on | Ounmocenemuueckue epynneoi,
% 1 1 I, A w Aw
im— v gl N g3 $S —> SC 603001 2enep
Platanthera bifolia (L.) Rich.
2021
35,7 64,3 0,0 0,30 | 0,70 | 0,40 | 0,37 | 0,79 3penas
2024
84,6 15,4 0,0 0,81 0,19 10,08 | 0,17 | 0,45 Monopas
Dactylorhiza fuchsii (Druce) So6.
2021
34,1 65,9 0,0 0,21 0,79 |1 0,37 | 0,41 | 0,86 3penas
2024 3,6
62,2 34,2 0,42 | 0,50 | 1,21 | 0,35 | 0,66 | TlepexonHas
Neottia ovata (L.) Bluff & Fingerh.
2021
46,7 53,3 0,0 0,46 | 0,54 |1 0,58 | 0,32 | 0,72 3penas
2024
100,0 0,0 0,0 1,00 | 0,00 | 0,00 | 0,12 | 0,41 Mononas
Ilpumeuanue: im —V — TpercHepaTUBHAS OHTOTCHETHYECKas Trpymnmna (BKIOYaeT OCOOH

uMMaTypHoro (im) W BUPTUHWIBHOTO (V) OHTOI€HETHYECKOro cocTosHusA); gl —g3 -
TCHepaTUBHAs OHTOTCHETHYECCKas rpymma (BKIo4Yaer ocodbu mozomoro (gl), 3pemoro (g2) u
ctaporo (g3) reHepaTMBHOTO OHTOT€HETUYECKOTO COCTOSIHMA); SS — SC — IOCTIeHEepaTUBHAs
OHTOTCHETUYECKasl Ipymma (BKIHOYACT CYOCCHWIbHBIC (SS), CCHWIBHBIC (S) U OTMHpAromue (Sc)
ocobmn).

M3MeHeHus: COOTHOIICHUS JOJN 0CO0eH B OHTOTCHETHUCCKOU CTPYKTYPE TOITYJISITHA
OTpa3WINCh U Ha JeMorpaduecKux xapakTepuctukax. Tak, B nieHonomynsiuu P. bifolia
o0mmas TUIOTHOCTh ocobel yBenmuumnach ¢ 1,4 oc./M> B 2021 rony mo 2,0 oc./M> B
2024 romy. OmHako, HecMOTpsi Ha 3T0, 3 (PEeKTHBHAS IUIOTHOCTH CHHM3WIAch ¢ 1,1 mo
0,9 ocobeii/m’. CooTHomeHHe Mexay dQdekTHBHOI (D,) H KOTOTHYECKON [IOTHOCTSIMU
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B LIl D. fuchsia Bappupyer HE 3HAYHTEIbHO. HamMeHbpliee paznmure MEKIY
wIoTHOCTAMHU oTMeueHo B 2021 r., korma LI1 kmaccudunmpopanack kak 3peias (2,8 u
3,2 0c./M> COOTBETCTBEHHO) M €€ XapaKTepH30Bal0 HAKOIUICHHE 0COOEH reHepaTHBHOIO
nepuoga. B mepexomHo# neHomomymsmmu B 2024 1. HaOmogaeTcs yBeIWYEHHUE IOJU
NpereHepaTUBHON (Ppakiyy, B CBSI3M C YeM DKOJOrMYecKas IJIOTHOCTh B 1,5 pasza Bbllie
a¢dektuBHOi. Neottia ovata B Tpenenax CBONCTBEHHBIX OWOTONOB, Kak NpPaBUIIO,
BCTpEUacTCsl B BUJIC OTACIBHBIX 0co0Oel mim HeOONbIINX CKOIUIeHH. PaccmaTpuBacmas
JIOKaJIbHAs TIOMYJANNS JTAHHOTO BHa UMEET HEe BBICOKHE 3Ha4YeHHs IUTOTHOCTH. B 2021
rojy mokasatenu ooOied u 3¢pdekTuBHOMN moTHocTH ObuTH BhIme (2,08 u 1,50 ocobu/m?
COOTBETCTBEHHO), B 2024 rony HaOmrompaercs ux cHmkenue 10 1,80 u 0,73 ocodu/m?.

CornacHo knaccudukanuu "nenpra-omera”, momyisuus P. bifolia B 2021 romy
XapaKTepu30Bajach BHICOKUMH 3HAUCHHUSIMH WHICKCOB BO3PACTHOCTU U 3((HEKTUBHOCTH
(A =0,37, ® =0,79) u 6bU1a OTHECEHA K "3penomy’ Tumy (Tadm. 1). B 2024 roxy, 3a cuet
YBEJIMYCHHS YHCIIAa MOJIOJIBIX 0COOEH M TOMHUHHUPOBAHUS MPETCHEPATUBHON (pakIum, 3Ta
HOMyJIALKsA  yKe KiaccupuiupoBanack kak "monozas'. IlomoOHble K€ H3MEHEHHUS
ormeuensl B LIII N. ovata: B 2021 rogy oHa oneHMBaiach Kak «3penas» (A = 0,32,
® = 0,72), mosropHoe obcnenosanue LIII uepes 3 roga mokasano MOSBICHUE MOJIOABIX
pacTeHHii W TIOJHOE OTCYTCTBHE OCO0€l TeHepaTHBHOTO Tepuona. JTO IO3BOJIUIO
OTIpEACTTUTh €€ THUT Kak «MoJofas». [lo kmaccudukamun «aenpra-omera» LI D. fuchsii B
2021 rogy — «3penas» (A = 0,41, o = 0,86), B Heli MpeoOIagar0T reHepaTUBHBIC 0COOH, a
B 2024 1. — «mepexomHas» (A = 0,35, ® = 0,66), B CHEKTpe 3TOr0 Toja 3aMETHO
YBEIUYCHHE OJIA MOJIOABIX (110 62 %) ocobeid.

CoxkpaiieHue 10U 0COOCH TEeHEepaTHMBHON TPyl OTPAa3WIIOCh W HAa WHJCKCE
TCHEPATUBHOCTU. B IEHOMOMYMAIMSIX BCEX HWCCIEAYEMbIX BHUIOB OTMEUYACTCS €ro
3HAYMTENFHOE CHIDKeHHE. Tak, B meHonomymsauu P. bifolia on namenmics ¢ 0,70 mo 0,19,
N. ovata - ¢ 0,54 no 0, D. fuchsia - ¢ 0,79 no 0,50 (Tabmn. 1).

ITo 3nauenuio unaekca 3amemienust (I) mzyuennsie LIl He 3aBucuMoO OT rojga
HaOJIOCHHS Ki1acCU(UIIMPOBAINCh KaK «HeycToiunBbie» [21]. MckimoueHue cocTaBmia
tobko LI D. fuchsia: 8 2021 r. ona oTHOCHIACH K Tpymie HeycToiuuBeiX (I, = 0,37), a B
2024 r. xapakTepu3oBaiach yxe kak nepcrnekrubras (I, = 1,21).

3AK/IIOYEHHUE

3a uccneayeMbIid IEpHOJ] B BO3PACTHOM COCTaBe MOMYJISINIA BCEX N3YYEHHBIX BHJIOB
NPOM30ILIN 3aMETHhIE M3MEHeHHs. [IpeobnanaeT JIeBOCTOPOHHHH BO3PAcTHOW CIIEKTD,
YTO YKa3bIBaeT Ha OOIIEe OMOJIOKEHHE IEHOIMOMYISIIUNA. JTO TOATBEPKAAECT CHIKCHHE
WHJIEKCA BO3PACTHOCTH U TIOKA3aTeNisi DHEepPreTHdeckod dS(PQPEKTUBHOCTH, KOTOpHIC
CBUJETENBCTBYIOT O MEpexojie MNOMysiuMd u3 "3penoi” craaum B "Mosoayr” U
"mepexoquyro”. Takxke, mo cpaBHenuto ¢ 2021 romom, B 2024 romy HaOIIOIAIOCH
cHkeHrne dS(O(EKTHBHON IJIOTHOCTH TMONYJISLMA BCEX HCCIEAyeMbIX BHIOB. He
BbIABJIEHB u3MeHeHuss Tuna [III mo wuHAekcy 3amelleHus («HEYyCTOWYMBasi»), 3a
uckmouenueM LI D. fuchsia, koTopas nepenia B KATETOPHIO «IEPCIEKTUBHAS».
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DYNAMICS OF THE ONTOGENETIC STRUCTURE OF SPECIES OF THE
ORCHID FAMILY IN FOREST COMMUNITIES OF THE "NIZEVSKY TAIGA-
MARSH COMPLEX" (KIROV REGION)

Egorova N. Yu."?, Suleymanova V. N."?

'Russian Research Institute of Game Management and Fur Farming, Kirov, Russia
>Vyatka State Agrotechnological University, Kirov, Russia
E-mail: n_chirkova@mail.ru

The study of the ontogenetic structure of the cenopopulations (CP) of 3 orchid
species was carried out in the growing seasons of 2021 and 2024 on the territory of the
nature monument of regional significance "Nizevsky taiga-marsh complex" (Falensky
district, Kirov region). This protected area was created in order to preserve in a natural
state the little-disturbed southern taiga communities, a complex of upland and transitional
marshes, swampy ancient lakes in the floodplain of the Cheptsa River, which are home to
rare plant species, as well as areas with unique relief forms of glacial origin. The area of
the natural monument within the approved boundaries is 2403.6425 hectares [9]. In
addition, the protected area includes habitats of European importance (D2.3. Transitional
marshes and bogs), and is also a habitat for species of European importance (Saxifraga
hirculus L. and Diplazium sibiricum (Turcz. ex Kunze) Sa.Kurata) [10].

The objects of this study are representatives of the family. Orchids: Platanthera
bifolia (L.) Rich., Dactylorhiza fuchsii (Druce) Sod, Neottia ovata (L.) Bluff & Fingerh.

In the ontogenetic structure of the studied P. bifolia CP in 2021, generative
individuals predominate (64.3 %). In 2024, there was already an increase in the proportion
of individuals of the pregenerative group to 85 %.

In the ontogenetic composition of the CP D. fuchsii also peaked in the generative
group in 2021. In 2024, in the pregenerative part of the spectrum, compared with 2021,
there was an increase in the proportion of virginal individuals from 23.9 to 31.5 %,
immature individuals from 10.2 to 23.4 %, and juvenile plants — 7.2 %. At the same time,
the number of individuals in the generative ontogenetic state has sharply decreased by
almost 2 times from 65.9 % in 2021 to 34.2 % in 2024.

An analysis of the ratio of groups of individuals of different ontogenetic states
showed that in the studied N. ovata central nervous system in 2021, the group of
generative plants was the most represented (slightly more than 50 %). In 2024, no
generative individuals were identified here at all, the absolute maximum was in virgin
plants (95.2 % of the total number of individuals).

According to the delta-omega criterion, P. bifolia CP was classified as "mature" in
2021, as evidenced by the high indices of age and effectiveness (A = 0.37, ® = 0.79). Due
to the replenishment of young individuals and the predominance of the pregenerative
fraction in 2024, the studied population is already characterized as "young". Similar
changes were noted in the N. ovata CP: in 2021, it was assessed as "mature" (A = 0.32,
o = 0.72), a repeated examination of the CP after 3 years showed the appearance of young
plants and the complete absence of individuals of the generative period. This allowed us to
define her type as "young". According to the delta-omega classification, the CP is
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D. fuchsii in 2021 is "mature” (A = 0.41, o = 0.86), it is dominated by generative
individuals, and in 2024 it is "transitional" (A = 0.35, ® = 0.66), in the spectrum of this
year there is a noticeable increase in the proportion of young (up to 62 %) individuals.

During the observation period, a decrease in the generativity index was also noted,
which is associated with a significant reduction in plants in a generative state in the central
nervous system of the species under consideration. So, in the P. bifolia CP, it decreased
from 0.70 to 0.19, in the N. ovata CP from 0.54 to 0, in the D. fuchsia from 0.79 to 0.50.

According to the value of the substitution index (Id), the studied CP, regardless of the
year of observation, were classified as "unstable" [21]. The only exception was CP
D. fuchsia: in 2021, it belonged to the unstable group (I, = 0.37), and in 2024 it was
characterized as promising (I, = 1.21).

During the period under review, general changes were noted in the ontogenetic
structure of the cenopopulations of the studied species: the predominant type of spectrum
is left—sided. The overall rejuvenation of the central nervous system is also demonstrated
by the values of the age index and the energy efficiency index, according to which the
cenopopulations of the studied taxa moved from the "mature" category to the "young" and
"transitional" categories. In addition, in the cenopopulations of all the studied species, a
decrease in effective density was noted in 2024 compared to 2021. There were no changes
in the CP type according to the substitution index ("unstable"), with the exception of CP
D. fuchsia, which has moved into the "promising” category.

Keywords: demographic structure, Kirov region, monitoring, cenopopulation, rare
species, Orchidaceae.

References

1. Tsai W. C., Dievart A., Hsu C. C., Hsiao Y. Y., Chiou S. Y., Huang H.&Chen H.H. Post genomics era for
orchid research. Botanical Studies, 58(61) 1 (2017).

2. Chase M., Christenhusz M., Mirenda T. The Book of Orchids: A Life-Size Guide to Six Hundred Species
from around the World, 656 p. (London, 2017).

3. Delforge P. Orchids of Europe, North Africa and the Middle East, 640 p. (London, 2006).

4. Medail F., Diadema K. Glacial refugia influence plant diversity patterns in the Mediterranean Basin.
Journal of Biogeography, 36, 1333 (2009).

5. Wraith J., Pickering C. Quantifying anthropogenic threats to orchids using the [IUCN Red List. Ambio. 47,
307 (2018).

6. Tarasova E. M. Flora of the Vyatka region. Part 1. Vascular plants, 440 p. (Kirov: Kirov Regional
Printing House, 2007).

7. The Red Book of the Kirov region: animals, plants, and fungi, 336 p. (Kirov: Kirov Regional Printing
House, 2014).

8. Suleymanova V. N., Egorova N. Y. Structural analysis of the flora of the specially protected natural area
"Nizevskiy taiga-bogs complex" (Kirov region). Scientific Notes of V. 1. Vernadsky Crimean Federal
University. Biology. Chemistry, 9(3), 280 (2023).

9.  On Amendments to the Resolution of the Government of the Kirov Region dated November 09, 2015 No.
69/730. 2019: Resolution of the Government of the Kirov Region dated October 10, 2019 No. 530-P.

10. The Emerald Book of the Russian Federation. 2011-2013. Territories of special environmental
importance in European Russia. Suggestions for identification. Part 1. 308 p. (Moscow, 2011-2013).

11. Tsvelev N. N. Manual of the of vascular plants of North-West Russia (Leningrad, Pskov and Novgorod
provinces), 781 p. (St. Petersburg, 2000).

12. Plantarium. Plants and lichens of Russia and neighboring countries: open online galleries and plant
identification guide. 2007-2025. URL: https://www.plantarium.ru (Access date: 26.01.2025).

116



BO3PACTHbIE CNEKTPbI MPEOCTABUTENEA CEMEACTBA OPXUOHBIE ...

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Egorova N. Yu., Suleimanova V. N. Evaluation of the stability of some species Orchidacea Juss. in the
European northeast of Russia using the hemeroby indicator. Arctic and Subarctic Natural Resources,
29(4), 608 (2024).

Tatarenko 1. V. Orchids of Russia: life forms, biology, and conservation issues. 207 p. (Moscow: Argus,
1996).

Preston C. D., Hill M. O. The geographical relationships of British and Irish vascular plants. Botanical
Journal of the Linnean Society. 124, 1 (1997).

Convention of International Trade in Endangered Species of wild fauna and flora. 2016. Appendices 1, II
and I11: valid from 10.03.2016. CITES-UNEP, 1 (2016)

Fardeeva M. B., Islamova G. R. Ontogenes Listera ovata (L.) R. Br. Ontogenetic atlas of plants. 4, 123
(2004).

Vakhrameeva M. G. Ontogeny and population dynamics of Dactylorhiza fuchsii (Orchidaceae). Botanical
Journal, 91(11), 1683 (2006).

Ishkinina R. M., Ishmuratova M. M. Ontogenes of the Platanthera bifolia (L.) L. C. Rich.). Ontogenetic
atlas of plants. §, 283 (2007).

Zhivotovsky L. A. Ontogenetic states, effective density, and classification of plant populations. Russian
Journal of Ecology, 1,3 (2001).

Zhukova L. A., Poljanskaja T. A. About some approaches to forecasting prospects of development
coenopopulation of plants. Vestnik of Tver State University. Series: Biology and Ecology, 32(31), 160
(2013).

Weather schedule (Electronic resource): http://rp5.ru. (Access date: 26.01.2025).

117



