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H3y4eHbl CTpyKTypa TTOMYJISIInii, MOPhOMETpUUIECKIEe OCOOCHHOCTH PACTeHU M CEMSTH, TUTOMO3aBsI3bIBac-
MOCTb ¥ CEeMEHHasi NponyKTUBHOCTb Dactylorhiza fuchsii (Druce) Soé (Orchidaceae) Ha Tepputopuu Pecry6im-
k1 Komu, time Bun HaxoauTcsl Ha CEBEpHOM Ipeziesie cBoero apeana. [1o cpaBHeHMIO ¢ 601ee I03KHBIMU YaCTSIMU
apeajia BUJa, a TakKe IMPU MPOIBUKEHNU Ha ceBep Pecryonrikn KoMy BbISIBIIEHO YMEHbIIIEHHE pa3MepOB
CeMsIH 1 YHcCia IIBeTKOB B conBetnun. CeMeHHass IpoayKTUBHOCTE D. fuchsii B Pecnyonmuke Komm Huke,
yeM B OoJiee I0XKHBIX YacTsIX apeaja: oIHa KOpoOouykKa coaepKuT, B cpenHeM, 2900 + 80 ceMsiH, peaibHast
ceMeHHasI MPOAYKTUBHOCTh pacTeHUs cocTaBisieT 24.8 Toic. ceMsiH. HecMoTpst Ha yxyaiieHrue HEKOTOPBIX
ToKazarejieil penpoayKTHBHOTIO ycIexa, o CpaBHEHUIO ¢ 6oJiee I0XKHBIMU YacTSIMU apeajia, BUI oopa3yeT
3MeCh JOBOJIBLHO KPYITHBIE, XOPOIIIO BO30OHOBIISIONINECS MTOTYISIIH.

Karouesbvie croea: opxvnHble, ceBepHasi TpaHuUIIa apeana, MOp(hoMeTpHsi CEMSIH, TIJI0I03aBSI3bIBAEMOCTb, Ce-
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Orchidaceae Juss. — omHO MX KpyIHEHIINX ce-
MEMCTB ITOKPBITOCEeMEHHBIX pacTeHuii (Govaerts ef al.,
2018), koTopoe B HacToslIIee BpeMsI CTATKUBAETCS C
MCKIIIOUUTENIbHBIM prucKoM BeiMupanus (Cribb ef al.,
2003; Barman, Devadas, 2013). HecmMoTpst Ha MHOTO-
YUCJIEHHbIE YCUJIUSI TI0 COXpAHEHUIO OpXUIEH, YrC-
JIEHHOCTb TOTMYJISILMI 3TUX BUAOB MPOJOIXKAET CO-
kpamatbesa (Whigham, Willems, 2003; Kull, Hutch-
ings, 2006; Swarts et al., 2007; Wang et al., 2015).
Penxoctb 1 y13BUMOCTb OpXueii CBsi3aHa C OCOOEHHO-
CTSIMU X OMOJIOTUH, TAKUMU KaK YHUKAJIbHBIE PEIPO-
IYKTUBHBIE CTpaTeruu, creuupudeckKue B3auMOIcki-
CTBUSI C MUKOPU3HBIMU TpUOAMU U OIBLIUATEISIMU,
celaIu3MPpOBaHHbIE TPEOOBAHMS K YCJIOBUSIM Cpe-
bl ooutaHus. st apeKTUBHBIX MTPUPOTOOXPaAH-
HbIX MEPOIPUATUI HEOOXOIUMbI CBEAEHHS O OHOJIO-
TMU U 3KOJOTUU 3TUX BUAOB, pEllalollee 3HAaUEHUE
MPHY 3TOM UMeeT 3HaHUE UX PEMPOAYKTUBHOM 61010~
UM, TIe 10 CUX MOP OCTaeTCcsi MHOTO HesicHoro. J1is
HEKOTOPBIX BUJIOB €11le HE BbISIBJIEH IOKa3aTesb ce-
MEHHOM TMPOIYKTUBHOCTU M3-3a CJIOXHOCTU B IMOM-
cyeTe OrpoOMHOTO YKcia MeJibUaillliuX MbUIEBUIHBIX
ceMsTH, collepKalllxcs B ogHoM Kopobouke (Proctor,
Harder, 1994; Arditti, Ghani, 2000; baunosa, 2008),
a JJ11 OOJIBIIMHCTBA BUIOB OPXUIHBIX YMEPEHHbBIX
LIMPOT BOOOIIIE HET HUKAKUX CBEJIEHU I 00 UX penpo-
TYKTUBHBIX XapakTepuctukax (baunosa, 2009). Bto
JieJlaeT aKTyaIbHbIM U3y4eHUEe pa3HbIX aClEKTOB pe-
MPOAYKTUBHOIO YCIeXa OPXMAHBIX, MPEXIe BCETO
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JIJIsI BBISIBJICHUS CTPATETUIl COXpaHEHUSI 3TUX YSI3BU-
MBIX pacTeHU B rIpupoae. OcoO0eHHO aKTyaIbHBI Ta-
KHe paboThl HA Kpalo apeasia, Iae MOMyasiiuu Moi-
BEP>KEHBI OOJIbIIIEMY PUCKY MCUE3HOBEHUSI.

B Hacrosieit pabote ObLIa MccemoBaHa CTPYK-
Typa TIONYJISAMIA U pelpOayKTUBHBIN ycrex Dacty-
lorhiza fuchsii (Druce) Sod Ha Tepputopumn Peciryo-
Juku Komu, e mpoxonuT ceBepHasi rpaHuIla pac-
MPOCTPaHEHMS 3TOTO BUA.

MATEPHUAJIBI U METO/1bI

Dactylorhiza fuchsii — eBpa3uarckuii Bua. B Pec-
nmy6suke KoMy 1OBOJIBHO IIMPOKO pacOpOCTPaHEH,
Mpou3pacTaeT B pa3HOOOPAa3HbIX MECTOOOUTAHUSIX: B
pEUYHBIX JOJIMHAX Ha pa3HOTPABHBIX U 371aKOBO-pa3-
HOTpaBHBIX JIyraxX, TpPaBSIHUCTBIX OeYeBHUKAX, B Tpa-
BSIHO-MOXOBBIX COOOIIIECTBaX, Ha KIIOUEBbIX 00JI0TaX
1o 6eperoBbIM TEPpPACaM 1 CKJIOHAM; YaCTO pacTeT Ha
BOAOpPAa3AeIbHBIX OOJOTHBIX MaccMBax U B carHo-
BbIX COCHOBBIX U €JI0BBIX JiecaX, BCTpeYaeTcs B CMe-
IIAHHBIX U MEJKOJIMCTBEHHBIX JIECax C TPABIHO-MO-
XOBBIM TTIOKPOBOM, peKe — Ha BbIXO/IaX U3BECTHSIKOB
(Kupmtosa, Kupnios, 2013). Bun pasamHoxkaeTcst
cemeHamu (Baxpameena, 2000). OnbLiseTcs: HaceKo-
MbIMU. B KauecTBe omnbuIMTENIe OTMEUYeHbI ITpeacTa-
Butenn Coleoptera, Diptera, Hymenoptera (Dafni,
Woodell, 1986; Gutowski, 1990; Claessens, Kleynen,
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2011), B Pecriyomuke Komm — Bombus pascuorum,
Bombus jonellus v Bombus lucorum (®wnmunros, 2016).
Bup xapaktepusyercs oOMaHHOIM CTpaTerueil ombl-
neHusi, Ho psan ucciaemosateneit (Dafni, Woodell,
1986; Box et al., 2008) mpearonaraeT HaIMYKe HEKTapa.
BosmoxxHo u camoomnbuieHue (Tatataj ef al., 2019).
DDPEeKTUBHOCTL ONMBUICHUS BapbUpPYET IO apeaiy
Buaa ot 10.6 mo 80% (Baxpameena, 2000; Claessens,
Kleynen, 2011). B cBsi3u ¢ cokpallleHueM YUCIeHHO-
ctu D. fuchsii BkmoueH B KpacHble KHurH 25 perno-
HoB Poccuu (Baxpameesa u np., 2014), B ToM yucie B
npwioxeHne Kk KpacHoii kaure Pecnyonuku Komu
(2019), xaKk BuI, HYXIAIOLIUICSI B OMOJIOTMYECKOM
Hazazope.

WUccnegoBanus mpoBeneHbl B 2010—2021 rr. Ha
tepputopuu Pecryonuku Komu. PernoH pacmono-
JKEH Ha CeBEpO-BOCTOKe eBporeiickoil yactu Poc-
cui. [TpOoTSKEHHOCTH €ro C 1ora Ha CeBEpP COCTaBIISIET
785 kM, ¢ 3ammaga Ha BOCTOK — 695 kM. [1o penbedy n
re0J0rMYeCKOMY CTPOEHHNIO BOCTOK TEPPUTOPUU OT-
HOCUTCS K TopHOMY Ypaity (CeBepHbiit, [Tpurmosip-
Hblii U [lonsgpHblil Ypan), a ocTajlbHas 4acTh — K
Pycckoit paBaune (Tumanckuii kpsik, Iledopckast
HU3MEHHOCTh, Bhiuerogcko-Me3eHcKass paBHUHA).
Knumar ymepeHHO KOHTUHEHTaJbHbIN. JIeTo KopoTkoe
U MpoxJiagHoe, 3uMa JNIMHHAS 1 XOJI0IHas C yCTOM-
YUBBIM CHEXXHBIM ITOKPOBOM.

HM3yuyeno 19 neHononyasuuit D. fuchsii (puc. 1),
YacTh M3 HUX HAOJIOmalIu B TeueHue psiga Jier. Mc-
cJiefOBaHHbBIE MOITYJISIIUM PACTIOIOXKEHBI B TIpeaeiax
Borueroncko-MeseHnckoli paBHuHbI (BMP) (LITT 1—4),
IOx#oro Tumana (FOT) (LII1 5—8), CeBepnoro (CY)
(IIT 9—14) u IMpunoaspuoro (ITY) (LIIT 15-19)
Vpana. Ilpu u3ydeHUU TIOMYJISILMI MCIIOJIb30BaIU
OOILLETTPUHSTBIE B MOMY/ISILIMOHHON OMOJIOTMHU METO-
IUKU C YIETOM CIIeHU(PUKUN U3YUYCHUST PEIKNX BUIOB
(31006uH u np., 2013). YciaoBHbBIC OHTOTEeHETUYECKUE
COCTOSTHUSI paCTeHUI BBIICICHEI IO paHee pa3pabo-
TaHHBIM JIJIT JAaHHOTO BHUIa Kirodyam (Baxpameena,
2000; KupuiioBa, Kupuios, 2013), ¢ yueTomM oco-
GEHHOCTEM OHTOTeHe3a OpXMAHLIX Ha ceBepe (bmu-
HoBa, 1998). Boinensnu cienylolinue OHTOreHeTuYe-
CKM€ COCTOSTHUS: JOBEHWJIbHOE (j), UMMaTypHoe (im),
B3pocioe BereTaTuBHOE (V) (KyOa BKJIIOYAIN BUPIU-
HUJIbHBbIE U BPEMEHHO HE LIBETYIINWE TeHepaTUBHbIE
pacTeHusi, pas3U4YUTh KOTOpbie B TIPUPOAEC OYEHb
CJIOXKHO) U TeHepaTUBHOE (g).

I[Ipu nm3ydyenun MopdpoMeTpUIECKNX OCOOCHHO-
CTel pacTeHUli B KaXOaoi MOMyJsSLUU U3MEPEHO MO
30 reHepaTuBHEIX ocobeit. [Ipu ucciegoBaHny reHe-
paTUBHOI cdephbl ¢ KaXIOro IIBETYIIErO PacTeHUS
JUISI U3MEPEHU I OpaJiu 110 ABa IIBETKA U3 CpeaHel ya-
CTH COLBETUSI, X (PMKCHUPOBAJIM C IIOMOIIBIO IIPO-
3pavHOTO CKOTYa Ha KapTOH, 3aTeM CKaHWPOBAaJIM U
NpOBOAWIN M3MepeHus1 B mporpamme Gimp 2.8. B
MOCJICIYIONIEM JaHHbIEC YCPETHSIM 1 UCIIOIb30BaIn
KakK IT0Ka3aTeJIM pa3MepoB 4YacTeil IIBeTKa IJISI OT-
JIeJIBHOTO pacTeHUsI.
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B aBrycre momcuumThIBajgM KOJUYECTBO 3aBs3aB-
LIUXCS TUIOAOB, OMpeaessiid TUI0A03aBI3bIBAEMOCTD
(Kak OTHOIIIEHME YMClia IUIOAOB K YMCIIy IIBETKOB) U
coOMpam KOPOOOUYKH CO 3pETbIMU CEMEHAMM M3 1IeH-
TPaJbHOM YaCTU COLIBETHS IO Hayaja MX pacKpbITHS.
CeMeHa mpocMaTpuBaiIM IIpU yBeamdeHUU 4.5X mom
cBeToBBIM MuUKpockorioMm MCII-2 (JIOMO, Poccus)
1 potorpadupoBaiv undpoBoii Buaeokamepoii TC-
500 (JIOMO, Poccust). MaMmepeHust IpOBOOWINA B
nporpamme ToupView (Touplek, Kurait). U3 kax-
JIOM MOMYJSLUU B KaXAbIA IOl UCCIeOOBAHUS aHa-
Jm3upoBanu 1o 40 cemssH. I3Mepsiiin CpemHIO0 TN -
HY U IIUPUHY CEMEHU 1 3apOJIbIIIA, OTHOIIICHUE 3TUX
rokasaTeJsieil IpyT K IpyTy, 00beM CEMEHU U 3apOIbl-
I1a, JOJII0 BO3MYIIHOTIO IIPOCTPAHCTBA B CEMeHU (Ar-
ditti et al., 1979; Healey et al., 1980). Bcero nuamepeno
1210 cemsH.

st onpeneyieHUs1 KayecTBa CEMSIH B3siTa CMECh
CeMSTH 13 KOPOOOUYEK, OTOOPAHHBIX C Pa3HBIX PACTCHUIA
B Mpenesax oqHoM nomyssiiuu (He MmeHee 600 ceMstH ¢
Kaxnoii momysiuun). CeMeHa mpocMaTpUBaJIK I10[1
MUKPOCKOTIOM, HEIOJHOLIECHHBIMU CUMTAJIM CEMEHA
06e3 HOpMaJILHO Pa3BUTOrO 3apojbiiia. [Toacuer yuc-
Jla ceMSIH B KOpOOOYKax MpOBEAEH C MPUMEHEHUEM
pa3paboTaHHOU HaMU OPUTMHAJILHOM METOIMKM a0-
COJIIOTHOTO y4yeTa KOJMYECTBAa CEMSIH CpeACcTBaMu
nporpamMmmuoro nakera Imagel 1.5 (Kupnnnosa, Kn-
puioB, 2015, 2017) Ha ckaHMpPOBaHHOM MaTepuaJie B
aBToMarudeckoM pexuMe (anroputMm Find Maxima)
C PYYHOM KOPPEKTUPOBKOM. JJIST Kaxkmoit moITyis-
LIMU TIOACYUTAHBI CeMeHa B ISITU—IIECTU KOPOOOU-
Kax U3 cpeaHeii yactu coupetus (Bcero B 110 kopo-
ooukax). [IpoBeneH y4yer cieayrIMX ITOKa3aTeseii:
YCJIOBHO-TIOTEHIIMAIbHASL CEMEHHas1 TIPOAYKTUBHOCTh
(VIICII) (uucno ceMsiH B KOPOOOUYKE X YKMCIIO LIBET-
KoB Ha pacteHuu (cpennee misa 11I1)); ycaoBHO-pe-
aibHas1 ceMeHHas npoaykKTuBHocTh (YPCII) (yucio
ceMsIH B KOpOOOUKe X YMCJIO 1IBETKOB Ha pacTeHUU
(cpennee ma LIT) X miomozassa3eiBaeMocts 1111/100);
peanbHast ceMeHHasi poaykTuBHOCTh (PCIT) (uucio
MOJIHOLIEHHBIX CEMSIH B KOPOOOUKE X YUCJIO IIBETKOB
Ha pacteHuu (cpennee mjst LIIT) X miomo3aBsi3biBae-
Moctb LII1/100); ypoxait cemsiH (peajibHasi ceMEHHast
MPOAYKTUBHOCTh OCOOU XTIJIOTHOCTh T'eHEepaTUBHBIX
pacteHuii Ha 1 M?).

IMTonroroBuTenpbHYIO0 0OPAOOTKY M aHAJIN3 JTAHHBIX
npoBoawan B npuiaoxeHuu Microsoft Office Excel
2010. B Tekcre m TaOmmmax IIpuUBEOCHBI CpedHEe
apudpmernueckoe (M) U craHmapTHOE OTKIOHEHUE
(SD). IIpoBepKy Ha HOPMaJbHOCTh pacIipeaeieHUs
BBEIOOPOK 3HAaYeHUII MOpPGOMETPUIECKUX ITapaMerT-
POBpacTeHU 1 CEMsIH IPOBOIMIN C IIOMOIIbIO W-Te-
cra [lanmupo—Yunka. I cpaBHEHUsT BBIOOPOK UC-
MOJb30BaJId ABE TPYIIIbl METOIOB. ITapamMeTpude-
ckne (t-xpurepuii CTbloIeHTa IJII BBEIOOPOK C
HOpPMaJIbHBIM paclipelieJIeHUeM) U HellapaMeTpuyie-
ckue (Kpurepuii YWiIKoKcoHa—MaHHa—YUTHU IS
JMIAaHHBIX C OTKJIOHEHUSIMHU OT HOPMAaJIbHOTO pacIlipe-
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Puc. 1. O6cnenoBannbie nonynssunu Dactylorhiza fuchsii Ha Tepputopumn Pecriyonuku Komu: 1 — COCHSIK pa3HOTpaBHO-KY-
CTapHUYKOBO-3€JIEHOMOILHBII; 2 — 6epe30BO-€I0BbIil pAa3HOTPABHO-3€JICHOMOIIHBIH Jiec; 3 — cTapasi 3apocllasi 1opora B coc-
HOBO-0JILXOBOM JIeCY; 4 — COCHSIK C 6epe30ii pa3HOTpaBHO-YEPHUYHO-3€JIEHOMOIIHBIN; 5 — pa3HOTpaBHBIM 6eyeBHUK (FO3);

6 — pasHoTpaBHbIii 6eueBHUK (C3); 7 — pa3HOTpaBHbIN JIyT; 8 — pa3HOTpaBHbIN OeueBHUK (F0); 9 — pa3HOTpaBHbBIl GeUeBHUK;

9
10 — pa3HOTpaBHbIii 6eueBHUK; 11 — pa3HOTpaBHbIil OeUeBHUK; 12 — pa3HOTpaBHbI OeueBHUK; 13 — pa3HOTpaBHBI OEUEBHUK;
14 — Gepe30BO-€eNIOBhI Pa3HOTPABHO-3€JIEHOMOLIHBIN Jiec; 15 — pa3HOTpaBHbIM OeYeBHUK; 16 —MEIKOTPaBHBII OEYEBHUK:
17 — nogHOXUE CKIIOHA; 18 — MeNKOTpaBHbII OeueBHUK; 19 — pa3HOTPABHO-MOXOBBII OEUEBHUK.

neneHus ). CTaTUCTUYECKME pacueThl BBIIOJIHEHBI C  KMX COTEH pacTeHMii. OHTOTeHETUYECKUE CIIEKTPhI
nomoubio cpenbl R (v.3.4.2) (R Core Team, 2020). HCCIIEOBAHHBIX TOMY/ISLUNNA — HOPMaJbHbBIE, TOJ-
HOWIEHHbIE, MpaBocTopoHHMue. Ha 1ore pernoHa B
MHOIYJISIIUSIX IPe06IagaoT B3pOCble BereTaTUBHBIE
ocobu, ceBepHee — reHepatuBHble (puc. 2). Ycpen-

Dactylorhiza fuchsii o6pa3yeT B peTMOHE TOBOJIbHO  HEHHbIN OHTOreHeTu4ecKuit criekrp D. fuchsii B pe-
KpYITHBIE TIONYJISLNHA, YACICHHOCTBIO OO0 HECKOJNb- THUoHe — 13.9:24.6:23.5:38 (j:im:v:g) oTiiM4yaeTcsl OT

PE3VYJIBTATbBI UCCJIEAOBAHUA

MN3BECTUA PAH. CEPUSA BUOJIOTUYECKAA Ne 1 2023
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Puc. 2. YcpenHEéHHbIE OHTOTEHETUYECKME CIIEKTphI nonysiuuii Dactylorhiza fuchsii u3 pa3Hbix yacteil Pecny6iuku Komu: j —
FOBEHUJIbHBIE OCOOM, im — MMMAaTYpHBIE, V — B3pOCIIbIE BEreTaTUBHBIE, g — FeHEPAaTUBHBIE.

0a3oBoro crnekrpa 3toro Buma (15:19:38:28 (Baxpa-
MeeBa, 2000)) mMOBBIILICHHONM OOJieii TeHepaTUBHBIX
pacteHwmii. [1o4TH B TIOJIOBMHE WCCIEIOBAaHHBIX ITO-
nynsiunii (B 43%) oTMedeHbl ITIOBPEKICHHbIE Ha CTa-
JI1Y OyTOHU3AalUU TeHepaTUBHbIE PACTEHUSI, UX JOJIS
BapeupyeT oT 2.3 mo 100%, cocTaBisisg, B CpemHeM,
21.6%.

B pesynbraTe MpoBeIeHHBIX NCCIIETOBAHUI BISIB-
JIEHO, UTO cpenHsis BbicoTa D. fuchsii Ha TeppUTOpUNA
Pecrty6nnku Komu cocrasiser 31.9 + 8.0 cMm (MuHI-
MaibHas — 13 cM, MmakcumanbHas — 64 cm). Ha kax-
JI0€ pacTeHME MPUXOIUTCs, B cpenHeM, 19 = 8.3 (o1 5
1o 72) uBetkoB. Cousetue 5.5 + 2.0 cM IJIMHOM, TIpU-
nBetHukn — 10.8 = 2.1 mm. HapyxHble nucToukm
OKOJIOIIBETHUKA — JIAHLIETHBIE WJIN IIIUPOKO JAaHLIET-
Hble; BepxHuii — 8.5 + 0.9 MM mIMHOII, GOKOBBIE
8.9 £ 0.93 mMm nnmHoit. I'y6a nBetka — 8.4 £ 0.9 MM
gnvHoi 1 10.5 £ 1.2 MM mmpuHoii. Hlnopen — 5.6 +
+ 1.0 MM mmmHoO#t 1 1.6 £ 0.3 MM TosuHOM. g
HenTpanbpHoii EBporsl mpuBeneHO OOJIbIIIEe YHUCIIO
LIBETKOB B COLIBETUM 3TOTrO BUJIa — B cpegHeM 23.7—
28 mwt. (Kindlmann, Jersakova, 2006; Sonkoly et al.,
2016). B Aurmuu (Bateman, Rudall, 2006) ry6a nseT-
Ka 3TOro BUjaa Mejibue — 6.3 MM JUIMHOM 1 8.8 MM ILIK-
PUHOI, IIOpeL] IPUMEPHO TAKOTO Ke pa3Mepa.

MopdomeTpudyeckue ocobeHHocTn D. fuchsii
u3ydyaln B pa3sHBIX YacTdax pernoHa (taodma. 1). Ycra-
HOBJICHO, YTO IO HAIIPaBJICHUIO K CEBEpPY YMEHbIIIa-
eTCd BBICOTA PACTEHUI, NJIWHA COLBETUNA U YUCIIO
uBeTkoB. Hanmpumep, Ha ongHO pacTeHue Ha Brrue-
rogcko-Me3eHckoii paBHuUHe U IOxHom Tumane
npuxoguTcss B cpegHeM 21 nBetok, Ha CeBepHOM
Vpane — 18, Ha [Ipunonsspaom Ypane — 14.

CpenHsig TI0103aBA3bIBAEMOCTh BUIA B PETUOHE —
46.4%. B llenTpanbHoii EBporie 3TOT rmokasaTesb Co-
CTaBJISIET, TI0 pe3yJIbTaTaM pas3HbIX UCCIenoBaTesei,
ot 46—49% (Kindlmann, Jersakova, 2006) mo 63.5

MN3BECTUA PAH. CEPUA BUOJOTHUYECKAA  Ne 1

(Sonkoly et al., 2016), B llentpambHoii Poccun
(TBepckasg o6yacte) — 80.5—93.4% (XOMYTOBCKMIA,
2011).

[11omo03aBSI3bIBaeMOCTD BApbUPYET B UCCIIETOBAH-
HBIX TToIyJrasx ot 11.6 1o 74.5%, B 3aBUCUMOCTH OT
MeCTOOOUTaHUS W Tofia ucciienoBanuii (puc. 3). 1ot
TIOKa3areNlb He CBSI3aH C YMCJIOM IIBETKOB B COIIBETHM.
OO0Hapy:keHa JOCTOBEpHAas TTOJIOXKUTEIIbHAST KOPPEeIIs-
TUBHAsI CBSI3b TJI0JI03aBSI3bIBAEMOCTH C TeMITepaTypoii
TpeTheit aekanbl uoHd (= +0.52, p <0.05). Kpome To-
TO, Ha Hee BIIUSIET 1 CTeTICHb 3aTeHEHUST. B OTKPBITHIX
MECTOOOMTAHUSIX TIO03aBSI3bIBAEMOCTh OKa3aJlach
BBIIIIE (B cpemHeM 55.2%), 9eM B 3aTeHEHHBIX JIECHBIX
o6uororax (35.8%). ckimoyeHneM crajia JUIIb 110-
myasius Ha ayry FOxHoro Tumana (IIIT 7), o6cre-
moBanHas B 2011 1., KoTopas oTIMYasach CaMbIM
HuU3KUM MokasateneMm (11.6%) u3 BceX U3YYEHHBIX
TOMYJISILIANA.

CemeHa D. fuchsii — meco4yHOro 1BeTa, yaJIuHeH-
Hoit ¢opMbl (MHAEKC cemMeHM — 4.2). VX cpenHss
mmHa B peruoHe cocrtanisier 0.70 = 0.12 (0.34—1.04)
MM, upuHa — 0.17 = 0.03 (0.10—0.30) mm. CpenHuii
pasmMep 3aponblieit cemsaH B Pecrryonmmnke Komm —
0.20 = 0.04 x 0.12 £ 0.02 mM. Okoio 67% ceMeHu 3a-
HUMaeT BO3OylIHOe MpocTpaHcTBo. st EBpormbr
MPUBEICHBI 9yTh OOJIBIIIE pa3Mephl CEMSTH 3TOTO BU-
ma — 0.8—0.9 x 0.15—0.20 mm (Bojnansky, Fargasova,
2007; Talalaj et al., 2019), nis Poccum — 1.01 X 0.15 mm
(IInbanoBa, loarux, 2010) u 0.98 x 0.20 mm (Huku-
muHa u ap., 2007).

Pasmep cemstH D. fuchsii BappupyeT KakK MEXIy
U3Y4EeHHBIMU TTONYJISILIUSIMU, TaK U B OMHOI U TOM ke
MOMYJISILIMU Ha MPOTSLKEHUN HECKOJTbKUX JIeT (Tadt. 2).
BrigBiaeHo, 9To 00beM CEMSH CBSI3aH C 00BEMOM 3a-
poapima (r = +0.74, npu p < 0.05) u TTOronHBIMU
YCIOBUSIMU TpeTheil aekanbl vioHd (r = +0.56, npu
p <0.05) u tpetbeit nexkannl uroad (r = +0.57, mpu p <
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Komu

Brgeroncko- N . IMpunonsipHbIit

Me3seHnckas IOxHb1ii Tuman | CeBepHblil Ypai Vi
IpusHak paBHHHA pal
n=150 n=270 n=180 n=140

Bricora pacteHus, cm 38.81 £ 8.16 33.37 £ 6.41** 31.17 £ 4.82** 22.39 + 3.88**
JIvHa couBeTHS, CM 6.43 £2.10 5.43 + 1.99** 545+ 197 4,59 + 1.22**
Yucmo BETKOB, IIT. 20.6 £7.5 20.8 £9.2 18.2 &+ 8.4** 14.4 £ 4.3**
JlnHa ryosl, MM 8.74 £1.03 8.22 + (0.83** 8.39 £0.72
fg;iiiiﬁ’;’;f;giﬁfx“apy"(”om 8.92 £ 0.99 8.24 £ 0.76** 8.80 + 0.83**
fg;gt‘gf;;;gfiﬁiHapy’KHOFO 9.34 + 1.02 8.71 + 0.78** 9.40 + 0.81%*
JuHa mmopia, MM 6.40 +£0.98 5.21 £ 0.65%* 5.04 £0.76
[IIupuHa mmnopua, MM 1.75 £0.27 1.57 £ 0.25** 1.62 £ 0.16
IIupuHa ryosr, MM 10.83 + 1.40 10.41 £ 1.06** 9.40 & 1.14**
JlnvHa npuIBETHUKA, MM 11.61 £2.38 10.18 = 1.79** 11.26 £ 1.51**
JnvHa 3aBs3u, MM 8.42 + 1.41 7.41 £ 0.84** 8.01 = 0.95**

IpumMeuaHue: * — craTucTUecKasi 3HAUUMOCTb oTiInuuiil pu p < 0.05; ** — crarucTryeckasi 3Ha4MMOCTb OTAaNYMii rpu p < 0.01.

< 0.05). Kpome Toro, pasMmepbl CEMSIH 1 3apOIbIIei
YMEHBIIAIOTCS B PETMOHE 10 HAIIPaBJICHUIO K CeBEpy
(Tab. 3).

B onHoit kopobouke D. fuchsii Ha TeppUTOPUU
Pecriyonuku Komu comepxxutcs B cpenHem 2900 =
+ 80 cemsH. B Oosiee 10XKHBIX YacTsX apeaja BuAa
9TOT TOKa3aTeNdb BhIlIe, Tak, misi CpenHeit Poccuu
(TBepckast 0o0acTh) OH cocTaBisieT 5945 = 54 mr.
(XomyroBckuit, 2011), nns LenrpansHoii EBponbr —
5205 * 914 mt. (Sonkoly et al., 2016). Unucio ceMsTH B
KOpOOOUYKe BapbUPyeT CPpean N3YICHHBIX IOy
ot 2027 no 3864 wt. (Tadiu. 4). OOHapyXeHa JOCTO-
BepHasl KOPPEISITUBHAS CBSI3b CPETHETO YHMCIIa Ce-
MSIH B KOPOOOUKE C YMCIIOM IIBETKOB B ITOMYJISIIAMN
(r=+0.52, ipu p < 0.05). HauboJbliee KOJUIECTBO
ceMsTH B Kopooouke otMeueHo B LIIT 1 B 2021 ., Ko-
raa HabJIIoAaI0Ch U MAaKCUMAaJIbHOE YMCJIO 1IBETKOB B
colBeTUU — 26.2.

YacTh ceMssH B KOpOOOYKAX — HEIIOJHOLECHHAs
(He coaepKUT HOPMaJIbHO Pa3BUTOIO 3apObIIIA), X
JIOJISI BAPBUPYET B U3YYEHHBIX Tomyasiuusix ot 0.7 1o
32.1%, coctaBnsig B cpenHeM 11.9%. MakcuManbHBI
noka3ateiib ortMedeH B LI 2. KonmyecTBo HermoirHo -
LIEHHBIX CEMSH 3aBUCUT U OT rolla UCCIEIOBaHMS.
Tak, B LIIT 1 B pa3Hble rogbl HAOJIOAEHU OHO CO-
crasisuio oT 0.7 no 24.5%. O6HapyxXeHa OTpuLaTe b-
Hasl JOCTOBEPHAsl KOPPEISITUBHASI CBSI3b MEXIY KO-
JINYECTBOM HETIOTHOLIEHHBIX CEMSH U TIOA03aBSI3bI-
BaemocThio (r = —0.54, ipu p < 0.05). B roasl c
HU3KON IION03aBA3bIBAEMOCTBIO OTMEYEHO OOJIbIIIE
HETIOJTHOLIEHHBIX CEMSH.

MN3BECTUA PAH. CEPUS BUOJIOTUYECKAA  Ne 1

CpenHee 4uCJIO MOJHOLEHHBIX CeMsSH B TUIONE
D. fuchsii na reppuropun Pecnyoimku Komu cocras-
JsieT 2572 mt. B TBepcKoit 06j1acTu 3TOT moKa3artesib
B IBa pa3sa Bbille — 5837 mT. (XomyToBckuii, 2011).
VYcnoBHO-peaibHas ceMeHHas POyKTUBHOCTD pac-
TeHUs1 (YUCIO0 CeMsIH Ha TeHepaTHBHOE pacTeHUE)
cocrapiset 27785 mt. B LlenTpansHoii EBporie aTot
MokKasarejlb 3HAYUTeIbHO BbIle — 87786 1T
(Sonkoly et al., 2016).

PeanbHasg ceMeHHasl TPOOYKTUBHOCTH TeHepa-
TUBHOTO pacteHus D. fuchsii B peTMOHE COCTaBJISICT
24795 cemsiH. MuUHUMaIbHbBIA 1ToKa3aresb (7098 1mr.)
otMeueH mig LIIT 6, koTopast XapakTepu3yeTcsl Hau-
60Jiee CypOBBIMH YCIIOBUSIMU M HAXOIUTCS Ha CKJIOHE
ceBepHoOIi 3Kkcro3ulun Ha FOxxHoMm TumaHe, Makcu-
MajbHBI (60666 mT.) — mrsa LT 10.

CpenHuii ypoxait cemssH D. fuchsii Ha TeppuUTO-
puu Pecriy6uku Komu — 36935 ceman Ha 1 M2, aTOT
MoKa3aTejib 3HAYUTEILHO BapbUPYET CPEIU TOITYIIS -
uuii — ot 12.2 teic. wt. (IIT 17) no 127.4 wrr./m? (LITT
10). OH ompenensercs, HapaBHE ¢ 3(PPHEKTUBHOCTHIO
OIBUIEHUSI U CEMEHHOM IPOIYKTUBHOCTHIO, TaKXKe
IJIOTHOCTBIO TEHEPATUBHBIX pacTeHMii Ha 1 M2, KOTO-
past cocTaBjsIeT B UCCIAEAOBAHHBIX TTOMYJSIIIUSIX OT
0.6 10 3.2 ocobeii Ha 1 M.

OBCYXIEHMWE PE3VJIIbTATOB

V pacreHniit oOMaHHasI CTpaTETUs OITLIJICHUS SIB-
JIIeTCsl OOHOM M3 3(PPEKTUBHBIX PENPOLYKTUBHBIX
crpareruii (Cozzolino, Widmer, 2005; Jersakova et al.,
2006). TpeTb BUIOB OPXUAHBIX, B TOM Yucie U Dacty-

2023



PENIPOAYKTUBHBIN YCHEX Dactylorhiza fuchsii (Druce) Sod

80

70

60

50

40

30

ITnono3aBsa3pIBaeMOCTb, %

20

10

2010 r.
2011 r.
2015 1.
2018 r.
2021 r.
LI12 2011
2018 1.
2021 r.
2010 .
2011 r.
LIi6 2011 r.

L3 2016 T

Tt

r17 2011 r.

73

e I I I I S I S B B B I S I I
— DS DS DS ([\O |00 |\O [\O [O0 | mt | =t [ = ||
sSic|s|is|z|z|alzs|zlelglelels
NN AN AN AN|ANANAN NN AN N[N

Sl—=| N |n| T (N[O | [0 D
O |ON | ™ || e e e e | e [ e [ |
EIEIEIEl E |E| E |EIEIE|IE|E
o (R [ [ e R B (e e [ o o o [ o o

Puc. 3. [TnonozassizeiBaemocts Dactylorhiza fuchsii B pa3Hbix momysiuusix Pecryonuku Komu.

lorhiza fuchsii, xapakTepu3yl0TCcs 0OMaHHOII cTpaTe-
rueii onbuieHus (Tremblay ef al., 2005) 1 MOJTHOCTHIO
3aBUCSAT OT TOBeldeHUs1 omnbuiuTesieii. Hacekomble
yJyarcsi u3berarb “oOMaHYMBBIX® IIBETKOB OE€3HEK-
TapHBIX BUIOB MOCJE HECKOJIbKUX MOCCIICHUM, BU-
JIUMO TI09TOMY, OOJIbIIIOE COLIBETUE HE BBITOJHO B
JaHHOM cJiydae. BBISIBIeHHOE yMEHBIIEHUE 4Yuciia
LIBETKOB B coliBeTuu D. fuchsii Ha ceBepHOIi rpaHuIIe
apeasa, a TakxXke yMEHbIIIEeHUEe KOJUYECTBa 1IBETKOB
0 TEPPUTOPUU PETMOHA B HAIIpaBJICHUU ceBepa, Be-
pPOSITHO, CBSI3aHO C TE€M, YTO HEOOJIbIIIOE COLIBETHE
OMNTUMAJIbHO B TaHHBIX YCIOBUSIX.

Pa3smepsI IBETKOB 3TOTO BUIA HE KOPPETUPYIOT C
IIMPOTHBIM pacIIojioXKeHHeM pacTeHuit. [1o Bceii Bu-
IUMOCTH, B JTaHHOM cJTy4ae MIeT IMPUCTIOCOOIeHNE K
KOHKDPETHBIM OITBIJIUTENISIM B KaXXIOM JIOKAJTbHOM
y4JacTKe.

B xauecTBe MeTOIa KOJIMYECTBEHHOM OLIEHKU pe-
MPOIYKTUBHOIO yCIeXa OPXUIHBIX YaCTO MCITOIb3YIOT
TaKOM IToKa3aTesIb KaK IUI0I03aBsAI3bIBaeMOCTh (“fruit
set”) — moJs1 LIBETKOB, 00pa3oBaBIIMX IU1oas! (Proctor,
Harder, 1994; Neiland, Wilcock, 1998; Kindlmann,
Jersakovd, 2006). BuisiBJIeHO, UTO CpemHss TLIOA03a-
BSI3bIBAEMOCTh BHMJA Ha CEBEPHOI I'paHMULIE apeajia
(46.4%) comocraBUMa C 3TUM MOKa3aTeJIEM B IPYTUX
qacTsax apeana. OHa He CBsI3aHA C YMCJIOM IIBETKOB B
COLIBETMH, a 3aBUCUT OT TEMITIEPATYPhI B IIEPUO/I, LIBE-

MN3BECTUA PAH. CEPUA BUOJOTHUYECKAA  Ne 1

TeHUSI 3TOTO Buaa (TpeThs Aekama nioHs). B xopo-
IIyI0 TIOTOMy aKTUBHOCTb HACEKOMBIX-OITbIIUTECH
BBILLIE.

Ha penponyKTUBHBIN ycrex pacTeHUU BIUSIOT
pasznunuHble HaKTOpbl, OMHUM U3 KOTOPBIX SIBJISIETCS
cBeT. OOHApPYKEHO, UTO CTEIIEHb 3aTEHEHUST OKAa3bIBaeT
BO3AEMCTBUE HA PEMPOAYKTUBHBIN MPOLIECC pACTEHUIA,
HarpuMep, BIUsSE Ha KOJUYECTBO U aKTUBHOCTh OIbI-
mmreneit (Alonso, Herrera, 2008; Kilkenny, Galloway,
2008), B ToM yuciie u 'y opxunHbix (Willems ef al., 2001;
Shefferson et al., 2006; Morales et al., 2010; Abeli et al.,
2013; Kupumnosa, Kupunnos, 2018, 2020a). B Ha-
ILIeM MCCIIeIOBAHUY TaKxKe OOHAPYKEHO, YTO TIOI0-
3aBsI3bIBaeMOCTb D. fuchsii B 6ojiee 3aTEHEHHBIX Me-
CTOOOMTAaHMSIX (JiecaxX) oKazajlach HUKe (B cpeIHeM
35.8%), yeM Ha OTKPBITBIX yuyacTKax (55.2%).

Pasmepnl cemsiH D. fuchsii Ha ceBepHOIi TpaHuIle
apeaina (0.70 x 0.17 Mm) MeHbIIIe, YeM B OoJiee 10XK-
HbIX YacTsx apeayia 3Toro Buaa. OHU yMeHbIIAIOTCS U
10 TEpPUTOPUYN PETMOHA B HalpaBJIeHUU ceBepa. Pa3-
Mepbl CEMSTH (1 3apOJIbIIIIEii ) MOJTOXUTETBHO CBSI3aHbI C
TeMIepaTypoil TpeThel NeKaabl UIOHS U UIOJISl, TO €CTh
C TeMM TNepuoaaMu, KOrga pacTeHMs OIbUISIOTCS
(daza uBeTeHU:1) ¥ UACT (POPMUPOBaHME CEMSIH (a-
3a TUIOJIOHONIEHUS).

Onnu uccnenoBarenu (Ilnpoxos u ap., 2007) otT-
HocaT D. fuchsii K Bugam, oopasyionuM 3HaUYnTeIb-
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Tabomuna 2. Mopdomerpuueckasi xapakrepuctuka ceMmsiH Dactylorhiza fuchsii B Pecniyonuke Komu

Cems
LI Ton JUTMHA, MM LIMPUHA, MM MHIIEKC O6mer. X 10-3 g’
Mt sd M=*sd M=t sd ’

1 2010 0.80 £ 0.11 0.19 £0.04 4.26 £ 0.91 8.26
2011 0.89 £0.09 0.20 £ 0.03 4.471£0.74 9.77

2015 0.62 = 0.12 0.17 £ 0.02 3.71 £ 0.63 4.89

2017 0.88 £0.08 0.20 £0.04 4.63 £0.71 9.22

2021 0.68 £ 0.08 0.17 £ 0.03 4.08 £ 0.68 5.39

2 2011 0.78 £ 0.07 0.17 £ 0.02 4.60 £ 0.74 6.15
3 2016 0.67 £ 0.13 0.14 £ 0.02 4.79 £ 0.74 3.71
4 2018 0.82 £ 0.08 0.15+0.02 5.39£0.63 5.08
2021 0.63 +0.09 0.14 £ 0.02 4.44+0.70 3.64

5 2010 0.70 £ 0.08 0.18 £ 0.02 4.03 £0.53 5.80
2011 0.70 £ 0.13 0.18 £0.03 4.0 +£0.96 5.99

6 2009 0.71+0.14 0.18 £0.03 4.07 £ 0.94 6.12
2010 0.81 £0.12 0.19 £0.03 4.42 +0.88 7.76

2011 0.72£0.09 0.18 £ 0.02 4.15£0.71 5.89

7 2011 0.62 = 0.12 0.18 £0.03 347 +0.75 5.75
8 2009 0.73 £ 0.11 0.19 £0.03 4.01 £0.75 6.87
2010 0.74 £ 0.10 0.18 £ 0.02 4.24 £ 0.87 6.30

2011 0.71 £ 0.12 0.17 £ 0.02 4.14 £ 0.77 5.68

9 2017 0.60 £ 0.06 0.16 £0.02 3.90 £0.57 3.93
10 2017 0.63 = 0.08 0.17 £ 0.02 3.83 £0.65 4.76
11 2017 0.65 = 0.07 0.17 £ 0.02 3.90 £ 0.66 4.93
12 2016 0.69 £0.09 0.16 £0.03 4.43 £0.87 4.72
2018 0.71 £ 0.09 0.17 £ 0.02 4.31+0.73 5.29

13 2016 0.67 = 0.09 0.18 £ 0.02 3.84 +0.68 5.58
14 2016 0.65 £ 0.07 0.17 £ 0.02 3.91 £ 0.61 4.89
15 2021 0.58 £0.05 0.15+0.02 3.95+0.60 3.40
16 2021 0.61 £ 0.08 0.15x0.02 4.05 £ 0.71 3.85
17 2021 0.66 £ 0.06 0.16 £0.02 4.32+£0.73 4.34
18 2021 0.62 = 0.08 0.16 = 0.02 3.94 +£0.81 4.14

MN3BECTUA PAH. CEPUSA BUOJIOTUYECKAA Ne 1 2023
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Ta6muua 2. OKoHYaHue
3aponbIin Honst
hr Ton IUTUHA, MM IIMPUHA, MM WHIEKC o0beMm, H;s:fgiﬁg;
M=*sd M=*sd M= sd x 1073 mm3 ceMeHH, %
1 2010 0.23 £ 0.04 0.14 £ 0.02 1.74 £ 0.37 2.34 68.47
2011 0.23 £ 0.04 0.14 £ 0.02 1.68 £ 0.19 2.48 73.95
2015 0.20 £ 0.03 0.12 £ 0.02 1.71 £ 0.21 1.54 64.56
2017 0.22 +£0.04 0.14 £ 0.02 1.66 £ 0.18 2.30 71.92
2021 0.22 £ 0.03 0.14 £ 0.02 1.55+£0.20 2.37 55.08
2 2011 0.20 £ 0.03 0.12+0.03 1.73 £ 0.31 1.55 74.25
3 2016 0.17 £ 0.02 0.11 £ 0.01 1.51 £ 0.18 1.09 65.76
4 2018 0.18 = 0.02 0.12 £ 0.01 1.58 £ 0.15 1.31 73.18
2021 0.19 £ 0.03 0.12 £ 0.02 1.63 = 0.16 1.51 56.05
5 2010 0.21 £0.03 0.13 £ 0.02 1.63 £ 0.26 1.91 66.48
2011 0.22 £ 0.03 0.13 £ 0.02 1.71 £0.25 1.98 66.06
6 2009 0.20 = 0.03 0.12 £ 0.02 1.65+0.32 1.60 70.54
2010 0.22 £ 0.03 0.14 £ 0.02 1.65 £ 0.23 2.33 67.81
2011 0.23 +£0.03 0.13 £ 0.02 1.78 £ 0.28 2.06 64.05
7 2011 0.19 £ 0.05 0.12 £ 0.04 1.69 + 0.32 1.73 67.67
8 2009 0.21 £0.03 0.12 £ 0.02 1.78 £ 0.28 1.70 74.40
2010 0.22 £ 0.02 0.14 £ 0.02 1.64 = 0.21 2.25 63.54
2011 0.21 £0.03 0.12 £ 0.02 1.76 + 0.28 1.77 67.26
9 2017 0.17 £ 0.02 0.11 £ 0.02 1.53 £0.23 1.18 69.22
10 2017 0.16 £ 0.02 0.12 = 0.02 1.41 £ 0.19 1.24 73.06
11 2017 0.17 £ 0.02 0.12 £ 0.01 1.46 + 0.15 1.24 73.53
12 2016 0.20 £ 0.03 0.12 £ 0.02 1.64 = 0.23 1.55 63.61
2018 0.20 £ 0.02 0.13 £ 0.01 1.53£0.17 1.83 62.97
13 2016 0.21 £0.02 0.14 £ 0.02 1.45+0.15 2.26 56.24
14 2016 0.20 £ 0.02 0.13 £ 0.02 1.52 £ 0.18 1.83 60.84
15 2021 0.15 £ 0.02 0.10 £ 0.01 1.61 £ 0.24 0.75 76.84
16 2021 0.15+0.02 0.10 £ 0.02 1.55+0.24 0.86 76.20
17 2021 0.17 £ 0.03 0.11 £ 0.02 1.58 £ 0.18 1.16 71.66
18 2021 0.19 £ 0.03 0.13 £ 0.02 1.56 £ 0.22 1.69 57.60

M3BECTHA PAH. CEPUA BUOJIOTMYECKAA
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Taomuna 3. Mopdomerpuueckasi xapakrepuctuka ceMmsiH Dactylorhiza fuchsii u3 pa3ubix yacteii Pecniyonvku Komu

BMP 0T cy ny
IIpusHak

n =360 n=2390 n =300 n =160
JnvHa ceMeHu, MM 0.75+0.14 0.72 £ 0.12%* 0.66 £ 0.08** 0.62 £ 0.07**
IIupuHa ceMeHU, MM 0.17 £ 0.03 0.18 £ 0.03** 0.17 = 0.02** 0.15 £ 0.02%*
JlnvHa 3aponsIiia, MM 0.20 £ 0.04 0.21 £ 0.03** 0.19 £ 0.03** 0.17 £ 0.03**
IIupuHa 3aponpliiia, MM 0.13 £ 0.02 0.13 £ 0.02 0.12 £ 0.02* 0.11 = 0.02**
HMHnekc cemeHn 4.49 + 0.85 4.07 + 0.83** 4.02 +0.72 4.07 £0.72
MHaekc 3apoapiina 1.64 £0.24 1.70 £ 0.27* 1.51 £ 0.20** 1.57 £ 0.22%*
O6bem cemenn, X 1073 mm?> 6.20 6.26* 4.87%* 3.93%*
O6beMm 3aponbiia, X 1073 mm3 1.83 1.93** 1.59%* L11**

IMpumeuanue: * — craTucTudeckasi 3SHAYMMOCTb oTinuuii ripu p < 0.05; ** — crarucTryeckast 3 HaYMMOCTh oTymamii mpu p < 0.01.

Tabomuna 4. CemeHHas iponyKTuBHOCTh Dactylorhiza fuchsii 8 Pecriyonvke Komu

Yucnao ceMsH B IJ10J¢, LIT. Yuco Vposxait
| Ton cpeatice . nojaHoueHHbx | YIICII YPCIT |PCIIocobu CeMsH,
min max CeMsH 0co0u, LIT. | OCOOM, LIT. ILIT. )
MEm B IUTOJIE, 1IT. T /M
1 2010 |2609 %472 1581 4303 2385 44875 14225 13002 —
2011 | 3179 £ 291 2089 4041 2400 69938 25877 19537 23249
2021 |3864 + 354 2845 5239 3698 101237 34016 32553 23764
2011 |2445+213 1857 3177 1660 55502 13431 9120 27360
2018 | 3686 + 294 2772 4302 3203 72246 42769 37167 —
2021 [2599 £ 403 1775 3823 2349 55099 26007 23510 —
5 2010 |2027 + 168 1692 2207 1845 32635 10606 9652 18242
2011 | 3019 £ 542 1996 5349 2557 57663 16434 13920 44264
6 2011 | 2071 £+ 169 1695 2643 1696 38521 8667 7098 29103
2011 | 2550 + 220 1876 3416 2162 52275 19394 16446 44405
9 2017 | 3059 = 172 2553 3608 2814 70357 29620 27251 65402
10 2017 | 3716 £ 367 2395 4309 3289 95873 68549 60666 127398
11 2017 | 3413 £ 350 2314 4419 3137 86359 56824 52221 —
12 2018 |2569 *+ 170 2163 3177 2312 35455 25988 23390 30406
13 2016 | 3176 =416 2037 4378 2991 64780 46383 43692 —
14 2016 |2762 + 245 2260 3419 2566 38110 17607 16357 12595
15 2021 | 3122 + 398 2435 3816 2660 41839 26693 22743 31840
16 2021 |2829 =132 2408 3215 2670 42432 27114 25596 47352
17 2021 | 2735+ 226 2224 3571 2434 37193 22874 20358 12215
18 2021 |2726 £ 121 2399 3003 2606 39530 22611 21616 16428

Hoe (70—100%) Konum4yecTBO ITOJTHOLIEHHBIX CEMSIH,
npyrue (AHapoHoBa, 2011) oTMeyaloT y Hero BbICO-
Ky10 1010 6e33apoabllIeBbIX ceMsH (10 88%). B mmo-
MyJISLMSIX BUIA HA CEBEPHOI TPaHUILIE apeajia YMCIIo
HEITOJTHOLIEHHBIX CEMSIH HEBEJIMKO — B CpEIHEM
11.9% (ot 0.7 mo 32.1%). BeposiTHO, OHO CBSI3aHO C

MN3BECTUA PAH. CEPUS BUOJIOTUYECKAA  Ne 1

HCEOOCTAaTOYHOCTBHIO OIIBIJICHUA, TaK KaK BbIsABJICHAaA
oTpuaarcibHasd CBA3b 3TOTO ITOKasaTejid C Ij10a03a-
BA3bBIBEMOCTEIO.

Kopob6ouka D. fichsii Ha ceBepHOI TpaHUIIE apeaa
COIEPXUT MEHbIIIEe KOJIMYECTBO CEMSH, YeM B OoJiee
IOXKHBIX €r0 YacTsIX. MeHbllle 37eCh U Apyrue IoKas3a-
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TN CEMEHHOI MNPOOYKTUBHOCTU. DTa 3aKOHOMEp-
HOCTb OITCaHa 1 APYTMMMU MCCIIEA0OBATEIIMU, MHOTHE
BUIIBI JEMOHCTPUPYIOT CHal CEMEHHOMN MPOAYKTUBHO-
CTHU C yaajieHrueM oT LieHTpa apeana (Garcia ef al., 2000;
Dorken, Eckert, 2001; Jump, Woodward, 2003), B Tom
yuclie U OpXugHble, Hanpumep Epipactis atrorubens
(Kupmosa, Kupunnos, 20200) u Dactylorhiza in-
carnata (Kupunnosa, Kupwmuios, 2021). Ha Tteppu-
TOPUM CAaMOTO PerrmoHa (B pa3HbIX €ro 4acTsIX) 3Ha-
YUTEIbHBIX KOJICOAHUIT YKcIa ceMssH B KOpOOOUKe
BTOTO BUIA HE OTMEYEHO.

PernpoayKTUBHBIN yCITeX pacTeHMI CBSI3aH C UX
IUIOJOBUTOCTBIO (KOJIMYECTBOM M KAYECTBOM IIPOU3-
BEIEHHBIX AuacIiop). B xadecTBe Mephl €ro OoleHKH
Ha ypOBHE OCOOM HMCIOJBb3YIOT TaKue IoKa3aTesu,
KaK YHCJIO LIBETKOB, TIOJOB U CEMSIH, Ha YPOBHE IO~
MYJISIUUIA — KOJIMYECTBO MOSIBUBIIUXCS U 3aKPETINB-
IIMXCSI MOJIOABIX pacTeHuii (35100uH u ap., 2013). Bo
BCeX U3YYEeHHBIX HaMU TTomystuusix D. fuchsii B perv-
OHE OTMEYEHbI I0OBEHUJIbHbIE PACTCHUSI, YTO CBUIC-
TEJbCTBYET O OJIATONMPUSITHBIX YCIOBUSIX IS CEMEH-
HOT'O BO30OHOBJICHUSI.

SAKIIIOYEHHWE

Haiu ncciaenoBanus rmokasajim, 4YTo Ha TEpPUTO-
puu Pecniyonuku Komu, tae D. fuchsii HaxoguTcst Ha
CEeBEpPHOIM rpaHUlIe CBOEro apeasa, CyleCTBYIOT J10-
IMOJIHUTECJIbHBIEC OIrpaHUYCHHMA B BOCIIPOU3BOICTBE,
10 CPaBHEHMIO C 00JIEe I0XKHBIMU YacCTSIMU apeaja —
MOBPEXIEHUE YaCTH TeHepaTUBHbBIX PACTEHU 1 3aMO-
po3KaMmn, MCHbBIIECC YMCJIO LIBETKOB Ha paCTCHUU,
YMEHBbIIIEHE pa3MEpPOB CEMSH M CIaj CEMEHHOU
MPOAYKTUBHOCTU. B mipenesiax pervoHa rno Hampasje-
HUIO K CEBEPY TAKXKE BBISIBJICHO YMCHBIICHHNE 4YHCiia
IIBETKOB W Pa3MEpPOB CEMsIH, OJHAKO 3HAYMTEIHLHOTO
KosiebaHus yuciia ceMsiH He otMeueHo. HecMoTps Ha
BBISIBJICHHBIC OTpaHUYCHU A, JOBOJIBHO BBICOKMM ITOKa-
3aTelb TI0103aBsA3biBaeMocTh (46.4%), coroctaBu-
MBIA C 5TUM IIOKAa3aTeJieM B IPYIUX 4YacTsAX apeana,
HaJIn4yne BO BCEX M3YUCHHDLIX ITOITYJIALIMAX MOJIOJbIX
IOBEHUJIBHBIX PACTEHWU U BBICOKASI YMCIIEHHOCTH IO~
MYJISIUUA CBUAETEbCTBYIOT O OJaronpusTHBIX YCIIO-
BUSIX JIJISI CEMEHHOTIO BO3OOHOBJIEHUST 3TOTO BUIa Ha
uccienyeMmoii repputopun. O6HapyKeHo, YTO Ha pe-
MPOAYKTUBHBIN yCIieX BHUAa OKa3blBalOT BIIMSIHUE
TeMIIEpaTypbl TPEThEN NeKaabl UIOHS (BpeMsl 1IBETe-
HUS BUJA B pETUOHE), a TAK:Ke KOHKPETHBIE YCJIOBUS
¢duTolIeHO3a, B YACTHOCTU — CTEIIeHb 3aTE€HEHMUSI.

®unancupoBanne. PaGora BbIMoIHEHa B paMKax
rocygapcTBeHHoro 3amaHuss MHcTuTyTra OMOJOTUM

Komu HII YpO PAH (Ne roc. perucrpauuu
122040600026-9).
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Reproductive Success of Dactylorhiza fuchsii (Druce) So6 at the Northern
Border of Its Distribution Range
I. A. Kirillova®:# and D. V. Kirillov!
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The paper presents data on the population structure, morphometric features of plants and seeds and some
aspects of reproductive biology (fruit set, seed productivity) of Dactylorhiza fuchsii (Druce) So6 (Orchidace-
ae) on the northern border of its distribution area (the Komi Republic, northeast Russia). We found statisti-
cally significant decrease of seed size and flowers number per inflorescence from south to north within of the
species distribution area. In the Komi Republic, the seed productivity of Dactylorhiza fuchsii was found to be
lower than in the southern parts of its distribution area: one fruit contains an average of 2900 + 80 seeds, the average
real seed productivity of the generative plant is 24800 seeds. Despite the declination of some reproductive success
indicators, in the northern territories the species forms quite large, well-regenerating populations.

Keywords: orchids, northern border of the area, morphometry of seeds, fruit set, seed productivity
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