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LNKANYHOCTb MHOIONETHEN ANHAMUKN
UNCJIEHHOCTIW COBO/TIA (MARTES ZIBELLINA (L.))

JLH. Epdakoel, B.M. IYepe;zCJzoeeL;2

Ha ocHoBaHMM cTaTHCTHYECKOH 00paOOTKM MHOTOJIETHUX JaHHBIX ITOKAa3aHa JUHAMMKA
YUCJIEHHOCTH, & TAK)XKE €€ NUKJINYHOCTh B MOMYJIANHUAX COOO0JISI TPEX IOCyAapCTBEHHBIX
3ar0BEJHUKOB, HAXOSIINXCS B PasHbIX JaHAmadTHO-reorpadudeckux paiionax: Iledopo-
Unsrackoro, FOranckoro u baprysnnackoro. HecMoTpst Ha pa3HBIe yCIOBUS CYIIECTBOBAHUS
JKUBOTHBIX, BO BCEX MOMYJISAUAX CHEKTPHl PUTMOB YHCICHHOCTH COOOJIS MMEIOT OOIIyI0
KOMIIOHEHTY B BHJE 00A3aTeNbHBIX 5—8- W 2-3-TeTHUX IUKJIOB ITUIOTHOCTH. B HEKOTOPBIX
paiionax obuTaHusA co00JT UMEIOT MecTO M 30-TeTHHE HUKIBI KOIeOaHUH ero YHCICHHOCTH.
CHHXpPOHM3aTOPAMH TMOMYJISIITHOHHBIX KoJeOaHUi y co00Isl BBICTYNMAIOT BHEIIHUE LIUKIIBI.
ITpexne Bcero, 370 KoaeOaHMs BaXXHEHIINX [UIs1 BUAA KOPMOBBIX PECYPCOB: KEAPOBOTO OpeEXa,
I'PBI3YHOB, Pa3JINUHBIX ATOA. B OTAENBHBIX pailoHaX CHHXPOHU3HPYIOIMIHMH MOTYT OBITH
MOroJHbIe (PAKTOPBI — MHOTOJETHSASI MUKINIHOCTDh TEMIIEPATYPhl BO31yXa M KOJIUYECTBO
ocankoB. HecxoacTBO cEeKTPOB 0OYCIOBICHO PAa3IMYMEM B HHUKJIHYHOCTH MECTHBIX
MPUPOAHBIX (PAKTOPOB, K KOTOPHIM JIF00asI TOMYJISIIIHSI MOKET ITOJCTPAaNBaTh CBOM ABTOTCHHBIC

PUTMBL.

KntoueBble cnoBa: co0o0ib, 3al0BEHUK, MHOTOJIETHHE KOJICOAHUs YUCIEHHOCTH,

XpOHOI'PaMMa, CHHXPOHHU3ATOP.

Co6oub (Martes zibellina (L., 1758)) — yHukanb-
HBIH BUJ OTEYECTBEHHOW (hayHBI OXOTHUYBHUX >KH-
BOTHBIX, apeaJl ero NPaKTUYECKHU IMOJTHOCTBIO JIEXKUT
B rpannnax Poccuiickoin @enepanun. Teppurtopus,
Ha KOTOpOH BcTpedaercst co00iIb, 0XBAThIBAET OKO-
510 750 MiH ra, a JecHas IUIOIIaAb, 3aceJeHHasl ero
MOMYISUUSIMH, JOCTUTHIMMHU MPOMBICIOBOHM IIOT-
HOCTH, cocTaBisieT okono 550 miuH ra (bakees u np.,
2003; JlomanoBa u ap., 2010). Pycckuii codonmubIii
MPOMBICEIT B CEBEPHBIX peTHOHAX JJIUjcA okosio 90
net, mpudeM 60 W3 HUX OH HOCHJI XHIMHUYECKUN
XapaxkTep, KOorna ypoBeHb A0OBIYM MHOTOKPATHO
MpEeBBIIIAT YPOBEHb BOCIPOU3BOACTBA (XieOHHU-
koB, 1977). U tonpko x Havamy 1970-x romos pe-
Cypchl coboisi B Tpejenax CTpaHbl ObIIU BOCCTa-
HOBJICHBI 10 MPOMBICIIOBOH uncieHHOCTH (bakees u
ap., 2003). DTo yganock ocymiecTBUThH Oiaromaps
Pa3JIMYHBIM TPHUPOAOOXPAHHBIM MEPONPHUITHSIM U
MacimTaOHbIM padoTaM MO BOCCTAaHOBJICHHUIO apea-
Ja co0oJIisl MyTeM MCKYCCTBEHHOI'O pacCeleHusl Ha
OTPOMHBIX TEPPUTOPHUAX OBLIOTO OOUTAHUS BHUA.

Bonbiyto posb B Jesie BOCCTaHOBJIEHUS MOIYJIs-
MU cOOO0JIS ChIrpajia OpraHu3alus CeTH KPYIHBIX 3a-
MOBEJIHUKOB B Pa3HBIX YacTIX €ro apeana, KOTOpbIe
HE TOJBKO CHOCOOCTBOBANM YBEITUYCHHUIO YHCIICH-
HOCTH 3TUX JXHBOTHBIX, HO CTajld PErHOHAIbHBIMH

HEHTpaMH TI0 HW3YYEHHIO OJKOJOTHU WU OHOJIOTHUH
Buaa. Ham npencraBmisioch HHTEPECHBIM CPaBHUTD
MUAKIAYHOCTh JUHAMUKH YHUCICHHOCTH COOOJISI Ha
3aMOBEIHBIX TEPPUTOPHUIX, PACTIOIOKEHHBIX B TIpe-
JeJiax pa3HbIX MOJA30H Tairu. beuin BeIOpaHbl TpU
KPYITHBIX 3alMOBETHUKA, HAXOISIIIXCS Ha OOJIBIIOM
pacctostHuu Apyr oT npyra: Ilewopo-Mnsruckui,
baprysunckwuii u FOranckuid.

Kaxxnpiit u3 3amoBenIHUKOB 00nagaeT OOJbLION
MJIONIAJbI0 U HAXOAMUTCSA B TA€KHOM pPETHOHE, Xa-
pakrepHoM ans cobons. J[Ba 3amoBegHMKA pacrio-
JIOEHBI B TOPHOU MecTHOCTH — [ledopo-Unbpruckuii
(721 322 ra) u baprysunckuii (366 870 ra). Mexmy
HUMHU Ha paBHHMHE HaxonuTcs FHOraHckuii 3amoBen-
HuK (648 636 ra). B Ilewopo-Unsruckom 3amoBen-
HUKE cOo00JIb OOUTAET TAKKE B COCTABE CMEIIAHHOM
MOMYJSLIMM — COBMECTHO C JIECHOW KyHHUIEH poja
Martes.

Onucanus KojaeOaHUN YHUCICHHOCTH U MOCTPO-
€HHUE CIIEKTPOB TAKOW MUKIMYHOCTH Y COOOMS yKe
npoBoauwiuck (boopemnos u ap., 2000; Aradonos,
Epnaxos, 2014; Ilepesicnosen, Crapukor, 2016).
Kaxk mpaBuio, 3Tu pacyeTsl OCYIIECTBISIIOT MOMYT-
HO C MPOBEJEHUEM IIUPOKOTO JAMana3oHa YKOJIOTH-
YeCKUX uccieaoBaHuil. PaboT, opueHTHPOBAHHBIX
Ha HW3y4YeHHWE CaMOW UUKJIMYHOCTH, a TaKXke Ha

1 .
Epnaxos JleB HukonaeBnd — cT. Hayd. cotp. MHCTHTYyTa ccTeMaTHky 1 9Konoruu sxuBoTHEIX CO PAH, noxt. 6uon. Hayk (microtus@

2 o o N o
yandex.ru); “ IlepesicioBen; Bagumup Muxaiinosud — ct. Hayd. cotp. ®I'BY «locynapcTBeHHbIH TpUpOaHEI 3aroBeHUK «HOTaHCKuii»,

KaHz. Ouon. Hayk (pvml6@yandex.ru).
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YCTAHOBIIEHUE CIIEKTPOB MOMYJISIIMOHHBIX PUTMOB
c0007151 B pa3HBIX PETHOHAX U COOTHOIIEHUS MOIIIHO-
CTH UX TAPMOHUYECKHUX COCTABISIONINX, B INTEPATY-
pe He oOHapyxkeHo. He myOMKyeTcst Tak:ke MaTepu-
aJIOB 110 MU3MEHYUBOCTH CIIEKTPOB, KOTOPYIO MOXKET
BBI3bIBATh CUHXPOHH3AIUS MOMYJISIIIHOHHBIX IIUKJIOB
C KOJICOAHMSIMU MECTHBIX KIUMAaTH4YeCKUX (HaKTo-
poB. IlpencraBnsieTcsi akTyajdbHBIM pa3BUBATh 3TO
HaIpaBlieHUE, YBEINYNBAass MACCUB AMITUPUUECKOTO
MaTepuala O CIeKTpax KojeOaHui YUCICHHOCTHU CO-
00JIs1 U JAPYTUX KUBOTHBIX. DTHU CBEJCHHS HEOOXO-
JIUMBI JIJISL pa3BUTHS XPOHOIKOJIIOTHH, a KPOME TOTO,
OHU UMEIOT IparmaTtuyeckuil cmeici. Ha ux ocHose
MOXHO CTPOUTH MOJISTTH JIJIsI TPOTHO3a YUCICHHOCTH
3TOTO BAYKHOTO B XO35IHCTBCHHOM OTHOIIICHUH BU/IA.

B Bocrounoit Cubupu Jijist co00JIs1 OTTUCAHBI KaK
MaJibie (MPOJOJDKUTEILHOCTHIO B 3—4 Toja), Tak u
cpennue (6—10-meraue) nukisl ynciaeHHocTu (ba-
keeB, 1976). dus Kamuarku npuseneH 11-nerHuit
pUTM U3MEHeHUs1 uucieHHocTHu cobonst (Bbenos,
1976a, 19766). UmeroTcst cooOMmEeHNS 1 0 OOIBITUX
(80- 1 100-1eTHHUX) IUKJIAX YUCICHHOCTH ISl 3TO-
ro 3Bepbka (Kopwrtun, 1976; Jlopodees, llludanos,
1980). s CeBepHoro Ypaiia npuBe/eHBI 4-JICTHUE
KoJIeOaHus, a TaK)Ke OTMeUeHa 12-JIeTHS IIUKINY-
HOCTh B IWHAMuKe ducieHHoctu codous ([Tomysa-
noB, 1976). 3natok OaprysunHckoro cobons E.M.
UepHUKHH HE BBIJICIISCT IIUKIIOB Y TOMYJISIITUU STOTO
BHJIa, CYMTAasi U3MCHCHUS YHCICHHOCTH BEKTOPHBI-
mu. OH MOKa3ajl HECKOJIbKO Pa3JIMUHBIX MEPUOJIOB
(OTpe3koB BpeMEHH), B KOTOpBIC IOJ[ JECUCTBUEM
BHEIIHUX MPUYUH TOMYJSINS MEHsIa CBOI YHC-
nenHoctsb (Uepuukun, 2006).

Lenp Hamieidlt paboOTBI — OMpeAcIICHHE CTEIECHH
MUKJIMYHOCTH CIIO)KHOW JIMHAMWKHA YHUCJIECHHOCTH
c000JIsI Ha OOJIBIIION YacTH €Tr0 apeaja W BBISBIIC-
HUE CXOJICTB W PAa3NIMYUN B dTOM MPOIECcCe MEXIY
HECKOJIbKUMHU PETHOHATBHBIMU MOMYJSIHIMHU JTO-
ro BUJA.

Matepvan 1 meToauka

MarepuaaoM i HACTOSIIEH pabOThI MOCITYXKH-
v TabnuyHble gaHHble U3 kHurn E.M. UepHukuHa
0 Ouonoruu co6onst B bapry3uHckoM 3amoBeiHUKE,
r7ie IPUBEICHbl N3MEHEHHU er0 IUIOTHOCTH Hacele-
HUs 32 29 JIeT, pacCUUTaHHOM MO pe3ynbTaraM 3UM-
HEro MapuIpyTHOTO y4eTa, a TAK)Ke UMEETCsI OLIEHKa
3a 9TOT K€ MEPUOJI YPOKAHHOCTHU Keapa, OpyCHUKH,
YEPHUKH, TOTYOUKN ¥ YUCICHHOCTH MEJIKHX TPBI3Y-
HoB (Yepuukun, 2006).

Kpome Toro, ucrnosnb3oBaHbl MaTepuaibl MHOTO-
neTHuX HaoOmoneHnid B Iledopo-Umbrackom 3amo-
BenHuke (boOpemor u np., 2000). [ns pacueTor

UKINYHOCTH M3 JTOH CBOAKM OTOOpamu psiabl
MHOTOJIETHUX HCCJIEJIOBAHUI HE TOJIBKO AMHAMHUKH
MJIOTHOCTH TOMYJISIIUU cO0O0JIs, HO M €ro OJvxkam-
IINX CHMIIATPHYECKUX POJICTBEHHUKOB — JIECHOM
KYHHULIBI ¥ THOpUAa KyHHIBI ¢ cobojeM (Kumpaca).
UncneHHOCTh €000 Ompenessuld  MapuIpyTHO-
OKJIaJHBIM MeToaoM. Kpome Toro, [17151 pacyeToB HC-
II0JIb30BAJIM OIIMCAHHBIE B 3THU K€ CPOKU U3MEHEHUS
BXXHBIX JJIs1 COOOJIS MUIIEBEIX PECYPCOB — OCCHHEN
YUCJIECHHOCTH MOJIEBOK U YpOKalWHOCTH Keapa. s
O0OHapyXCHUSI UKJIMYHOCTH ObUTH 00paboTaHbl U
CBEJICHHs O KIIMMaTh4YeckoM (poHe B rojsl HaOIIO-
JeHuil (KOMTMYeCTBO OCAJKOB U 3HAUEHUS TeMIlepa-
TypBbI BO31lyXa).

[Tonessie uccnenoBanus B FOranckom 3amoBe-
HHUKEe npoBoamnu Ha npotrsukeHun 30 set (1988—
2017 rr.). YucneHHocTh co0OONs OompeAeisiain 1o
pe3ynbpraraM 3UMHHUX MapIIPpyTHBIX Y4Y€TOB, MpPO-
BoauMbIXx exeroaHo (Kyzskun, 1979). O6mas
HOPOTSKEHHOCTh YYETHBIX MapLIPyTOB COCTaBHJIA
5975 kwm. Ilokasarenu IJIOTHOCTH HACEJIEHUS CO-
007151 TOTyYalin, UCIOJIb3YS B pacueTax peruoHalb-
HBII TIepecUYeTHBIN KOA(PPUIMECHT, PEKOMEHI0BaH-
Helii Munnpupoast PO (MeTtoanyeckue pekoMeH-
Jnanuu..., 2014). Exxerogno (B aBrycre) mpoBOIUIH
OIICHKY OCEHHEH YMCIIEHHOCTH JIECHBIX ITOJIEBOK U
ypOKaitHOCTH Kefpa.

Marepuansl O YHCIEHHOCTH COOOJISI BO BCEX
YKa3aHHBIX 3al0BEJHUKAX COOMpAld B OAHU U Te
ke cpoku (koHel ¢eBpans — Havyajlo MapTa) o
CXOIHBIM METOAMKaM. B pesynbraTe ydeTHBIX pa-
00T Moy4YeHbl MOKa3aTeNN IUNIOTHOCTH HaCEeIeHUs
co0oiisl, BBIpaKEHHBIE B A0COIIOTHBIX EIWHHUIAX
(umrcino ocobeit Ha 1000 ra miomaam), 4To MO3BO-
JUJIO OTIEPUPOBATH ATUMH TaHHBIMH B €IMHOM Mac-
CUBE IIPU pacueTax UUKIMYHOCTH PA3HBIX MOIYJIs-
nuii. ONeHKy OCeHHEN YHNCIEHHOCTH MBIIIEBUIHBIX
rpbI3yHOB (umcio ocobeil Ha 100 JTOBYIIKO-CYTOK),
a TakKe YPOXKaiHOCTH Kellpa M ATOIHBIX PacTeHUU
(B 6amnax) npoBOIMIN B OM3KHE CPOKH 110 €AMHOMN
METOJIUKE.

BpeMmeHnHble psabl a Takke MX H3ydeHHUEe C Io-
MOUIBIO CIEKTPAJIbHBIX OLICHOK JIaBHO IpHUBIIEKa-
10T BHHUMaHue wuccienoBarenerd (Torrence, 1998;
Klvana et al., 2004; Jenouvrier et al., 2005). [ukJbr
HEPEJKO BO3HUKAIOT B pe3yjIbTaTe B3aUMOJICHCTBUS
YKUBOTHOTO € ero kopmoBoit 6a3oii (Turchin et al.,
2000), Ho 0cOOCHHO HHTEPECHBI PA0OTHI, CONTOCTAB-
JISIOIIHME CIIEKTPaJIbHbIE XapaKTEPUCTUKU X0J1a YHC-
JIEHHOCTH HECKOJIbKUX BUIOB B KOPMOBOH LEIIOUKE.
Tak, ananu3 @dypbe mokazan 3-JETHIOIO LHUKIWY-
HOCTh B ydeTax OOWJIHS JEMMHHTa, IEPBOTOIKOB
YEepHOU Ka3zapKH, a TaKXe JOJH MOJOJBIX 0co0ei



BIOJI. MOCK. O-BA UCIIBITATEJIEH ITPUPOJBI. OTJ]. BUOJI. 2020. T. 125. BbIII. 1 5

y Genonoboro rycst (Blomgvist et al., 2002). Ha
JUTMHHBIX psaxX BBIYUCICHBI TaK)Ke HU3KOYACTOT-
HBIC (10 8 JIeT) KOMIIOHEHTHI CIICKTPOB Y TPHI3YHOB
(Saitoh et al., 1999).

OOpaboTka JaHHBIX MHOTOJICTHUX HaOIro/e-
HUW TpejacTaBisia cOOOM pa3oXKeHUe CIOKHOM
KpUBOH XOlla YMCJICHHOCTH Ha COCTAaBISIONINE €€
MPOCThIE TAPMOHUKH, a TaKXKe ONpeesIeHue Ux Be-
JUYMHBI U MOUTHOCTH. JI7s BBISABICHUS CKPBITHIX
KoJieOaHW B YWCIEHHOCTH HCIOIb30BAIN MPO-
IrpaMMy CIIEKTPAJIbHOTO aHAJIN3a, HAXOMSAIIYIOCS B
cobcrBennoctu MCuDXK CO PAH, a taxxe mpo-
rpamMmy «Harmsy, 4acTo HCTIOIB3yEeMYIO JUIsl TAKUX
pacuetoB (IlonoBa u ap., 2016; Epnakos, Mopoa-
noes, 2017). CrnekTpalbHYIO TUIOTHOCTH MOIIHO-
ctu (CIIM) onenuBanu Meromom Yoamua (Welch)
(Mapmii-mi., 1990). Bce pacuerbl BBITIOJIHEHBI C
MpHUBJICYCHHEM CBOOOIHOI CHUCTEMBI JUIsl MaTreMa-
trnaeckux BeruucieHun GNU Octave, koTopas uc-
MOJIB3YET SA3BIK BBHICOKOTO YPOBHS M HPEJICTABIAET
MHTEPAKTUBHBIA KOMaHIHBIA HHTEp]EC IIs pere-
HUS Pa3JIMYHbIX JUHCHHBIX M HETMHEHHBIX MaTeMa-
tuueckux 3agad. /s onenku CIIM meTomom Yaaua
(Welch) ucrons3oBanu ¢ynknuro pwelch u3 makera
pacmupenuit Octave-Forge. B pe3ynbrare nposene-
HUS KaXJIOTO aHaJIM3a MHOTOJIETHETO psija JaHHBIX
M0 YMCJICHHOCTHU COOOJIS MONMy4yalu pacupeieliecHue
CIEKTpa MOMIHOCTH IO MEPHOAaM, KOTOPOE 3aTeM
BBIP)KaJH B IPOIEHTAX OT MaKCUMaJIbHOTO 3HAUe-
Hus. [Tuky Ha MONy4eHHOM CHEKTPEe MOLTHOCTH CO-
OTBETCTBYIOT IJITaBHBIM 3HAYCHHUSIM IEPHOAHUYHOCTH.

JUis BBIABICHUS TPEHIOB MPOBEPSUIM THIOTE3Y
00 ormmuuu KOd(p(UIUEHTOB OT HYJS M paccyu-
ThiBami Kod(pduuuent aerepmunammu R’. Tomy-

YeHHbIE 3HAYCHUS OTPa)kalu B TEKCTE TOJBKO B
TOM Ciy4ae, KOrja HyJeBas THMI0Te3a O PaBEHCTBE
00oux ko3 PUITMEHTOB perpeccun Hya0 0TOpachl-
BaJIack. B MpOTHBHOM cily4yae JIMHEHHAsS perpeccus
HCKIIoUanach W3 Mojenu mporecca. TecT Ha Xa-
pakTep pacmpenesieHus HCIONb3yeMbIX BBIOOPOK
MOKa3aj 3aMeTHbIE OTKJIOHEHHS OT HOPMAaJIbHOTO
pacupeneneHusi, Mo3ToMy ObUl NPUMEHEH pPaHro-
BBl KO3 (PHUIMEHT KOPPEIIUHUH A pacyeTOB X0Aa
YUCJIEHHOCTHU € U30paHHBIMH (PAKTOPAMU CPEJIbI.

JUIs CTaTHUCTUYECKHX pacdyeToB HCIIOJIb30BAIN
nmaket nporpaMm Past.

Pe3ynbTaTbl U 06CYyXaeHMWe

AHajiu3 MHOTOJIETHEH JMHAMHUKHU YHCICHHOCTH
co00JIs ¥ BIMSAHUSA Ha Hee OMOTHMYECKMX W abumo-
THYCCKUX TIEPEMEHHBIX TI03BOJISCT BBIIBUTH PSJI
(haKkTOpOB, ONMPECISAIONUX COCTOSHUE TOMYISIUN
co00JIsI U3 pa3TMYHBIX PETHOHOB. Bce OHM UMEIOT
€CTEeCTBEHHOE MPOUCXOXKJIECHHUE, MOCKOJIBbKY 3aIo-
BEAHBIA PEXUM MCKIIOYAET BO3JACUCTBUE aHTPO-
norerHoro Qakropa. Kaxmas wuccimemyemasi To-
myJsius 00JajaeT XapakTEPHBIMH TMapaMeTpamu,
HE TOJBKO OTPAXKAIIUMH €€ TeKyIlIee COCTOSHHE,
HO U TO3BOJIAIONIMMH MPOTHO3UPOBATH U3MEHEHUS
YUCIICHHOCTH BHUJIa B JIOJITOCPOYHOM TMEPCIICKTHBE.
HexoTtopsie cTarucTuyeckne XxapakTepucTUKH MHO-
TOJIETHUX M3MEHEHHH TUIOTHOCTH OISR c000-
s, oouraronux B [lewopo-Unbrackom, FOranckom u
BaprysunckoM 3anoBeTHUKAxX, OTpaKeHbI B TA0I. 1.
[Tockonbky B Ilewopo-MnbruckoM 3amoBeIHUKE CO-
001b 00MTAET COBMECTHO C JIECHOUW KyHUIIEH, ObLITN
JIOTIOTHUTEIIFHO PAacCUUTAHBI TapaMeTPhl CyMMap-
HOU MJIOTHOCTH WX MOMYJSIUMN.

Taonuma 1

CTaTucTUYecKasi XapaKTepucTUKa MHOFO/IeTHEN AMHAMMKMN YMCNEHHOCTU €060/ B PasHbIX MOMYNALUAX

ITapameTpsbl
n, [InotHOCTH, M+m,
Tomymsiiust JIET 0¢./1000 ra, ° cv Tpenn
+ .
Ievopo-Unbruckas 27 0,99+0,269 1,399 | 141,31 0,715 + 0,007,
o> 0,05

[eaopo-Marracias (codore, 27 2,060,465 2,415 | 117,23 | 1,239 0,000 t; 00,05
KyHHIIa, KU/1ac)
FOranckas 30 54540315 1,724 | 31,62 | 2,242 +0,004 t; 60,05

23,90 -0,85t1;
BaprysuncKas 29 12,040,211 351 9438 | p2 0 405: 0.< 0,01

O6o3HaueHus: M- cperHee 3HaYeHHE; M — OIIKOKa CpeiHell; ¢ — cpeaHee KBaaparnuHoe oTkioHenue; CV — koaddunuent

Bapuanuu.
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MHorosieTHUE U3MEHEHUS IIJIOTHOCTH MOIYJISILIUU
co0ouist B 3alOBEAHUKAX ISl CPaBHEHHS] U300paxe-
Hbl B BUjE XpoHorpamm. OHHU TMO3BOJSIOT BHJIETh
CJIOKHBIE€ U3MEHEHUS YUCIEHHOCTH U BU3YaJIbHO (110
PACCTOSIHUAM MEXAY MHKaMHU) OIEHUTh BO3MOXKHBIE
IUKJIBI, TPUCYTCTBYIONINE B UX AUHAMUKe (puc. 1).

CnexkTpanpHas XapaKTepUCTHKA LUKIMYHOCTH
B MOMYJSIIIUSAX COOOJSI MpefcTaBiser coOOH Bax-
HBIW 3Tan IS NPOBEACHHUS NaTbHEUIIETO aHAIN3A.
UTOoOBI TIONYYHUTH TPEICTaBICHUE O COBOKYITHOCTH
[IEPUOINYECKUX COCTABIAIOIIMX B KaXJOW U3 HC-
CJeAyeMbIX MOMYJISIHUN TMOCTPOCHBI H300paM)eHUs
CIIEKTPOB LUKIMYHOCTH, XapaKTEPHBIX IS Kaxk10-
ro 3anoBenHuKa (puc. 2). Takue O1eHKH TTO3BOJISIIOT
BHU3yallbHO CpPaBHMBATh KaK camMH HAOOpHI MEpHO-

JUYECKUX COCTABIISIOMIHNX B KAKJIOM H3 MPUMEPOB
JUHAMHMKW YUCICHHOCTH MOMYJISIUUU, TaK U UX U3-
MEHEHHSI C TPOABMIKEHUEM C 3amaja Ha BOCTOK. Jlis
OILICHKH KoJieOaHu|, OOMINX I JTMHAMUKN YHCIICH-
HOCTHU cO0O0JIsI, B K&XKJIOH M3 MOMYJSIUA paccunTa-
HbI apaMeTPpbl NONYISIUMOHHOW HUKIUYHOCTU. Pe-
3yJIbTAThl IPEICTaBICHBI B TA0M. 2.

B mensx ycraHOBIeHHs BHEIMHUX (aKTOPOB,
CUHXPOHM3UPYIOMIHNX LTUKINYHOCTH CcOOO0JIsI, Mpo-
BEJICHBI BBIUMCIICHUS CTIEKTPOB KOJIEOaHUN TTPHUPOJI-
HBIX YCIIOBHU B MECTOOOWTAHHUSAX ITOTO 3BEphbKa
JUIST Kax1oro 3anoBeaauka (tadsm. 3). [ns [Tewopo-
Wnbruckoro 3amoBeHUKA OMPEAEIsAIn TeMIlepary-
Py BO3lyXa M KOJUYECTBO OCAJKOB 3a BECh IEPHU-
on HaOmwoaeHUN (IUKIWYHOCTh KIMMAaTHYCCKUX
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TabOnuma 2

COO0THOLLEHME BEIMYMHBI 1 MOLLIHOCTU NePUOANYECKUX COCTAB/IAKLLLNX MHOFO/IETHEN [AMHaMWKKM c060/18 B pasHbIX

nonynAumsx
Hepuon, net | 5, 35 9-15 5,1-8 35 2,029
Tlonynsms
7,3 3,2 2,3
Tleuopo-Unwruckas - — 0.38 0.28 0,42
[Orasckas 33,0 9,9 5,9 3,0 B
0,37 0,35 0,37 0,27
Baprysunckas - 13,3 3,2 3,5 2.7
pry 0,46 0,19 0,12 0,11

I[IpuMeuaHnue: Bepxuss nudpa — Nepruox (JIeT), HIKHSA THuppa — MOITHOCTD (AMIUIUTYAA).

(GaKkTOpoB), CHEKTPHl HUKIUYHOCTH JIHHAMHKHI
YUCJIEHHOCTH KPACHOW M TEMHOH MOJIEBOK, a TaKXKe
ypoxaliHocTH KeJpoBbIX opexoB (BoOperos u np.,
2000). st Bapry3uHCKOTO 3allOBETHUKA OTIPEes-
JIU IUKINYHOCTh CYMMapHON YMCJIIEHHOCTH MBbILIe-
BHUJIHBIX TPBI3YHOB, a TaKKe YPOXKaMHOCTH Keapa,
OpycHUKH, YepHUKH U ronyouku (Uepuukun, 2006).
Jns KOranckoro 3amoBenHHKa OblIa yCTaHOBIEHA
UUKJIMYHOCTH MHOTOJIETHEH NUHAMHKU YHCICHHO-
CTH O€JIKH, JIECHBIX IT0JIEBOK, YPOKAaHHOCTH Keapa 1
KJIMMaTH4ecKuX (akTopoB (TemIepaTypbl BO31yXa
1 KOJIUYECTBA OCAKOB).

CpaBHeHHE CpeAHUX MHOTOJETHHUX 3HAYCHHH
MJIOTHOCTH TOMYJISIUNA cOOO0NIS yKa3bIBaeT Ha Cy-
LIECTBOBAHUE OINPEJEICHHON Ipajaluyu — IoKa3a-
TEJIM YMCICHHOCTH BO3PACTalOT P MPOABHKECHUHI
c 3amaja Ha BOCTOK (Tabn. 1), mpuueM gocToBep-
HOCTb Pa3JIWYNN CpPEeJHHUX 3HAYCHWH B pa3HBIX 3a-
MOBEJHUKAaX coxpanserca Ha 1%-M ypoBHe 3Ha-
aumoctu (t, = 10,3). MOXHO NpEANONIOKHUTS,
YTO TUIOTHOCTDH TOMYJISIIUM OTPaHUYEHA B TEPBYIO
odyepeas 00eCIeYeHHOCTHIO MUIIEBBIMH pPecypcaMu
(Typuumn, 2018), a nocneansiss y codomust pacTer npu
nepemenieHn K BocToKy. B Ilewopo-Mnbruckom
3arMoBEAHUKE y COOOJS €CTh emle JBa MHUIIEBBIX
KOHKypeHTa (JIleCHasl KyHHIIa ¥ KHJIAc), YTO TaKXKe
MPEensATCTBYET YBEIUUEHHUIO €ro 4ucieHHocTu. On-
HaKoO CpaBHEHHWE CYMMAapHOW TUIOTHOCTH 3TUX TpeX
norpedureneit (Tabdbn. 1) c cyMMapHOW MIOTHOCTBIO
nonysiunu B FOraHckom 3amoBeHUKE MOKa3bIBACT,
YTO WX Pa3IMYHE OCTACTCS BBICOKO JOCTOBEPHBIM
(t,,,= 6,8, p<0,01).

CpennerozioBasi MIOTHOCTh MOMYJSIUA COOOIIS
BO BCEX 3allOBEJHHUKAX IIOJBEpP)KEHA 3HAUYMUTEJIb-
HBIM KoneOaHusM. CUiIbHEE BCEro OHa BapbHUPYET
B TICUOPO-MIIBIUCKOW TOMyNSIIuu. M3MeHYUBOCTH
CpeaHero uncia 0cobeil B Hell HECKOIBKO CHIDKAET-

Csl IIpU OLICHKE BapuabeIbHOCTH MO MHTETPaJbHON
OIICHKE 4YHCJIEHHOCTH. [LIIOTHOCTH HaceneHwus ca-
MOTO c000s 37ech Konebnercs Hanboee CHIIBHO.
CHmxeHne BapuaOENbHOCTH CYMMapHOW OLIEHKU
IUIOTHOCTH MOMYJISIUK JIETKO OOBSACHUTH KOMIIEH-
cupytommm BosaeiicteueM (Epmakos, Psoxo, 1981),
MOCKOJIbKY OJIHUM W3 MEXaHH3MOB CTaOWJIHM3aALUH
MOXET OBITh TIepepacrupeieieHne YHCIEHHOCTH
(T.e. IpU yBENWYCHUU UYUCIECHHOCTH >KMBOTHBIX B
OJTHOW TOMYNSALNUU MPOUCXOJUT €€ YMEHbIICHUE B
npyroit). DhPEeKTUBHOCT, MEXaHW3MOB CTa0MIIH3a-
MU, OIICHUBaeMasi TaKUM CII0COOOM, BO3pacTaeT ¢
YBEJIMYEHHUEM YHCIia BUAOB.

Hanmenee BapuaOenbHa momymsinus coOons U3
IOranckoro 3amoBenHuka. 3a BeCch CpPOK HaOIO-
JICHUH OHa OCTaBallach JOBOJBHO CTAOWIBLHOM, HE
HposiBIsAs JocToBepHOro TpeHaa. Camasi Oosiblias
CpenHsisl IJIOTHOCTh MNONYyJSiLUM coOouist Habio-
najack B baprysmHckom 3amoBenHuke. BeposiTHo,
3[€Ch U1 HETO MMEIOTCS U HaWIydIlas pecypcHas
0a3a, ¥ onTHUMalIbHbIE MECTOOOUTAHMS B YCIOBUIX
rOpHO¥ Taiiru, moapooHo onucanueie E.M. UepHu-
kuHBIM. OHaKO 3a BpeMs HaOIIOACHUH TOJBKO Yy
9TOH momynsnuu 3aUKCHPOBAHBI HE TOJIBKO €Ke-
TO/IHbIE KOJIeOaHMsI YUCIEHHOCTH, HO U JTOCTOBEP-
HOE CHWIKEHHE TociieHen (Taoim. 1).

Ha Cesepuom Ypane (B Ilewopo-Unbrackom 3a-
MOBEHUKE) CPEIHEr0J0Basi YNCIEHHOCTh CO00IIS B
OT/eJIbHBIE TOJIbl PE3KO BO3pacTaja 10 CPaBHEHMIO
C OOBIYHO HEOONBIION CpenHel IUIOTHOCTHIO IIO-
nynsuun (puc. 1, a). Takue nmogbemMbl MOTYT (QUK-
CHUpOBAThCS Kak 4epe3 5—6 neT, Tak u uepe3 10—-12
ner. B IOranckoM 3anmoBeHMKE CpPeAHUN ypOBEHB
IUIOTHOCTH TOMYJSALNN HECKOJIBKO BBIIIE, YeM Ha
VYpazne, u yamie CiaydarOTCsi €€ 3aMETHbIE IPEBBI-
menust (puc. 1, 6). 3aech KpynHbIe BCIJIECKU YHC-
JIEHHOCTH IMPOUCXOJUIIHM, KaK MPaBHIO, yepe3 5—6
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aeT. OTaudaeTcsi Xo4 YUCICHHOCTH (OT OMMCAHHBIX
BbIlIe) U B bapry3unckom 3amoBeanuke (puc. 1, g).
XpoHOrpaMma HM3MEHEHHH MIOTHOCTH HOMYJALUU
MpUuOalKaaIbCKOT0 CO00JIS 3a BpeMs HaOJIIOCHUHN
OTpakaeT KaK ee¢ MEePHOAUYCCKHUE MOABEMBbI Yepe3
9—10 meT, Tak ¥ NOCTEICHHOE CHIDKCHHUE IIJIOTHOCTH
nomynsanun. [Ipu pacuerax koneGaHU YUCICHHOCTH
3/1€Ch I€WCTBUTEIBHO BBISABIIEH JOCTOBEPHBIA OTpH-
naTenbHbIi TpeH (Tabda. 1). OnHako cpok HaOmoze-
HUH 32 cOO0JIEM B 9TOM 3aIOBETHUKE HEIOCTATOUCH,
9TOOBI YTBEPXK/1aTh O CHUKEHUH B HEM YHCICHHOCTH
Bujia. OOHAPYKEHHBIN TPEeH]I MPEACTABISIET COOOH,
BO3MOXKHO, HH3KOYAaCTOTHOE (BEKOBOE) KojiebaHWe
TUIOTHOCTH MECTHOU MOMYJISIIIAH.

MomHOCTh (aMIUINTYIa) KOJIeOaHUH TIIOTHOCTH
NONyJSANUH co00sT MOXKET OBITh Kak HEOOJbIION
(4TO TPOMCXONMUT Yalle BCEro), TaK M 3HAUYUTEJIb-
Hol. CnokHasi XpOHOTpaMMa HENpaBUIbHOU (op-
MBI TpPEIIOoJIaraeT CyIIeCTBOBAHUE B JIMHAMHKE
YUCIEHHOCTH C€O0OJII HEKOTOPOIro 4Hcia HPHUCY-
IMUX A Hee MPOCTHIX IUKINYECKUX KoJeOaHUM,
CYyHEepHo3HuLMs KOTOPBIX M OIpenesseT BHUJ pe-
3YNBTUPYIOMUA KPUBOW (MHOTOJIETHETO XO/a YHC-
neHHocTH). Jlis BBISICHEHUS BCero Habopa TakHWX
K0JICOaHUI YMCIEHHOCTH COOOJISI B Ka)KJIOM 3aIo-
BEJHUKE MOKHO MPEJACTABUTh UX KaK CIIEKTPHI rap-
MOHHMYECKHX COCTAaBISIOMIMX XO0Ja YHUCICHHOCTH

(puc. 2).
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TaOnuma 3

COOTHOLLEHNe BEIMUNHBbI U MOLLLHOCTU FapMOHNYECKUX COCTaBNSAIOLLNX KOPMOBbIX U KITMMaTUYeCKUX haKTopoB,

XapaKTepHbIX 47151 pasHbIX Nonynsuuii cobons

Ilepuon, ner

11-20 7-10 5,1-6,5 4,1-5 34 2,0-2,9
®axkrop
[Tewopo-Unbruckuii 3amoBeTHUK
HucneHHOCTh KpacHOM 11,9 B 6,2 4,7 3,2 2.9 2,3
MOJIEBKH 2,15 2,08 3,68 1,97 1,75 1,39
YHCIECHHOCTh TEMHOM MOJIEBKH 10.9 8,4 >3 4.7 3,6 2.9 —
0,253 0,232 0,324 0,313 0,445 0,285
VYpoxxaliHOCTB Kepa - 8,3 — 4,6 40 2,6 2,2
P AP 3,30 5,90 8,97 337 8,69
KonuuecTBo 0caixo - 10,3 5.8 _ 3.4 2,9 2,1
JITHCCTRO OCAIKOB 5,82 3,46 12,10 6,96 9,69
T 14,6 9,2 6,4 4,6 34 2,6 23
eMriepatypa Bosiyxa 8,41 3,76 9,25 6,34 7,46 10,77 2,02
IOranckuii 3ammoBeJHIK
YucleHHOCTh OEJIKN - 10,3 — 4.8 — 2,5 —
6,77 8,30 10,55
YuCaeHHOCT JIEC 0JIEBO - - 6,2 - 3.9 2,7 —
HCJIIEHHOCTD JIECHBIX ITOJIEBOK 1.69 27 3.15
VYpoxxaliHOCTh Keapa — 8.8 - 4.5 3,5 2,6 —
p Ap 0,32 0,42 0,38 0,47
KonuuecTBo ocankoB 15,3 - 2.9 - 3.7 2.8 2,4
A 31,39 24,92 26,81 30,56 15,01
Temmeparypa Bo3ayxa 16,5 7.2 — 40 2,9 —
patypa Bosiy 142 173 260 129
Bapry3unckuil 3an10BeJHUK
YHCIEHHOCTD TPHI3YHOB 13.8 - - — — 3.1 —
I PpBI3Y 38 19
Vooraiinoctn 13,1 - 52 - 3,5 2,8 2,2
POAHHOCTE KeApa 1,08 1,22 3,58 2,34 0,40
VYpoxxkaliHOCTE OpYCHUKH — 9.8 3.9 — 3.5 2.8 2.1
P py 0,80 2.2 1,58 1,40 0,31
VDOKaRHOCTE 4o 11,6 B 6,3 B 3,5 B 2,1
POMEHHOCTD HEpHIKH 1,18 3,08 4,74 0,47
Voorca . 12,4 - 6,8 4,6 B 2,8 2,1
POKAMHOCTE TOXYOHKH 0,27 1,07 0,92 0,77 0,05

I[TpuMedaHue: BepxHss nudpa — nepruoz (JIeT), HIKHsIS Irpa — MOIIHOCTD (aMIUTUTYA).
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BusyanbHo crieKTphbl KoieOaHU TIIOTHOCTH CO-
00JI51 3aMETHO PaA3JINYaIOTCS B KaXIOM 3allOBEJIHU-
ke. Takoe paznuyue ompenenseTcss Mpexkae BCEro
HECOOTBETCTBUEM JAX€E OJUHAKOBBIX 110 MOILIHOCTH
rapMoHuk. Tak, B 3—4-neTHeil monoce 4acToT BO
BCEX 3aMOBEJHUKAX HAOIIOJANUCh KOJeOaHUs He-
OOJNBIION MOIIHOCTH, HO MHUKH UX Pa3IMYaIACh IO
BenuunHe. To ke xacaercs u 9—10-neTHero I1uKIia,
OH JOMHUHHPOBAJI 1O MOITHOCTH B [Teqopo-Mnbrackom
3anoBeaHuke (puc. 2, ). B IOranckom 3amnoBeiHUKe
9TO KoneOaHue Heenuko (puc. 2, 6), a B baprysun-
CKOM 3aIlOBEIHUKE OHO 3HAYMUTEIBHO U CIMBACTCS C
CaMbIM HU3KOYAaCTOTHBIM ITUKIIOM (pHC. 2, 8).

Eme oaHy rapMOHMYECKYIO COCTAaBISIONIYIO
PUTMOB YHCJICHHOCTH OOHApYXUJIU B S5—8-JIeTHEH
[10JIOCE YaCTOT. DTOT LUKJI JOMUHUPOBAJ Ha CIEK-
Tpe NMHAMHUKH YHCJICHHOCTH cobons B FOranckom
3anoBeHUKe (puc. 2, 6) u 3amereH B baprysuH-
ckoM (puc. 2, ). Ha criekTpe NHuKI0B YHCIEHHOCTH
B Ileuopo-MibluckoM 3al10BEHUKE €TI0 HEBO3MOXK-
HO OOHAPYKHUTh, 3A€Ch ATOT IMUKJ BKIIOYEH OO B
4-5-neTHI010, MO0 B 7—9-II€THIOI0 TAPMOHHYECKHE
cocrasismonue (puc. 2, a).

Bonee TOuHO OIEHUTH CXOACTBO CHEKTPOB IIH-
KIIMYHOCTH COOOJIS B Pa3HBIX paiilOHaX MOKHO, CpaB-
HHBas UX HE BU3YaJIbHO, & [0 PACCUMTAHHBIM Tapa-
MeTpaM puTMOB (Tab:. 2). Tako#t moaX0 TO3BOIHII
YCTaHOBHUTH, YTO JJs JII000OH M3 paccCMOTPEHHBIX
NONYJSUN COOO0IS XapaKTepHbI 2—3-IeTHUE LIUKITbI
YUCJICHHOCTH, a TaK)Ke €¢ MOIIHbIe 5—8-JIeTHUE KO-
nebanus. [pyrue mepuoanueckue COCTABISIOLINE
NPUCYTCTBYIOT B OOJbIIEH Mepe y Oapry3uHCKOU
nonyisiuuu. TaM nposiBiaeHsl 9—15-1eTHUE PUTMBI,
4acToO JOMHMHHPYIOIIME MO MomHOocTH. Huzkoua-
cTtoTHbIe KoJiebanus (30-JIeTHUE) MPHUCYTCTBYIOT B
FOTaHCKOUW MOMYJISIHH co00Ist (Tadm. 2).

OO0muieit yepToit TUHAMHUKN YUCIEHHOCTH COOOJIS
JUTSI BCEX 3all0BEIHUKOB, HECMOTPS Ha pa3Inyuue yc-
JOBUH OOWTaHMS, CITY)KUT HAJTUIUE B CIIEKTPaX PHUT-
MOB €T0 YHCJIEHHOCTH OOIIe KOMIIOHEHTHI B BHJE
00s3aTenbHbIX 2—3- n 5—8-neTHux konebanuii. Ox-
HAKO B CIIEKTPax MMEIOTCS ONpeJIelICHHbIC HECXO/-
CTBa, MPUYUHON KOTOPBIX MOTYT OBITH Pa3iaudus B
MUKJIMYHOCTH MECTHBIX MMPUPOJIHBIX PaKTOPOB (K-
IIEBBIX PECYpPCOB M KJIMMara), K KOTOPBIM JI00as
NONYJSIKS 0OBIYHO MOICTPANBAET CBOM MHOTHE aB-
TOTCHHBIC PUTMBI, B TOM YHCIIC ¥ KOJICOAHUS ILIOT-
noctu (Kontynos, Epnaxos, 2015). Oto npenmno-
JI0’)KEHHE MOYKHO MTPOBEPUTH, COMTOCTABUB MEPHUO/IbI
KoJIeOaHUI YUCIEHHOCTH COOOJIS C HUKINIHOCTHIO
MECTHBIX YCJIOBUH cpefbl oOWTaHUs (KIMMaTH4e-
CKHX IapaMeTpoOB M OOMIHS €ro KOPMOBOil 0a3bl) B
KaXJ0M pailoHe.

B [leuopo-WnbiuckoM 3amoBegHUKE B 00JIACTH
BBICOKHX 4YacTOT (2—3 roja) oOHapy»KeHa CHHXPO-
HU3AIUsl C YPOXKAWHOCTBIO KeApa, YMCICHHOCTHIO
KpacHOI IMOJIEBKM M KIIMMAaTHYECKUMU (PaKTOPaAMHU.
Kpowme Toro, B monoce 3—4-meTHUX 4acToT OOHa-
py’keHa CUHXPOHHU3AIUs C YUCICHHOCTHIO TEMHON
MOJIEBKU, YPOKaMHOCTHIO Keapa M KIMMaThue-
CKMMH (paKTOpaMM, a B IIOJIOCE CPEIHHUX YacCTOT
(8-9 neT) — ¢ YUCIECHHOCTHIO TEMHOM IOJIEBKH U
ypoxaiiHocTeio keapa. B Iledopo-Unbiuckom 3a-
MOBEJHUKE B TMMojoce 3—4-JETHUX YacTOT y co0o-
751 HaOII0AaeTCsl HUKIUYHOCTh, COOTBETCTBYIOIIAS
YHUCICHHOCTH TEMHOH MOJEBKH (CaMbIii MOIIIHBIHN €e
PUTM), a OIMH U3 TOMHHHPYIOIIHUX ITUKIOB CBSI3aH
C YPOXKaHHOCTBIO KEAPOBBIX opexoB (Tadim. 2). Ob6a
3TUX pecypca HauboJee BaKHbI sl COOO0IISL.

B IOranckom 3amoBeHMKE B MOJOCE BBICOKUX
yacTtoT (2—3 roma) oOHapyKeHa CUHXPOHU3AIUS
C YPOXKallHOCTBIO KeApa, YHUCICHHOCTHIO JIECHBIX
U KpacHO-CephIX IOJIEBOK, a TakkKe C KIUMaTH-
yeckumu (paxrtopamu. B cpegHux vacrorax, B oA-
HOU mojoce (5-7 ner) oOHapyX)eHa KOppesius
TOJBKO C KOJTUYECTBOM OCAJIKOB, a B Apyrou (9—10
JeT) — TOJILKO C YUCJIEHHOCThIO Oenku. B moso-
ce Hu3Kkux vactot (15-20 net) oOHapykeHa CBS3b
TOJIBKO C XOJIOM TeMIIepaTyphl Bo3ayxa. BaxkHocTb
JUISI MECTHOTO cOOO0JISI KEIPOBBIX OPEXOB U MBIIIIE-
BHJIHBIX TPHI3YHOB B Ka4eCTBE KOPMOBOTO pecypca
MOJTBEP)KJAET CHHXPOHHU3AIMUS C UX OOWIneM B
BBICOKMX YacTOTaxX. Xopoliee M TOCTOSHHOE CO-
OTBETCTBHE POCTA YUCIECHHOCTU CO0OJSI U OOUIuUs
9TUX PECYPCOB HEOOXOIUMO ISl CTAOMIBHOCTH TO-
nynauui. Bo3MoXXHO, B MECTHOM CYypOBOM KJIMMate
MMeeT 3HAUCHHEe M CHHXPOHHOCTh X0J1a YUCJIEHHO-
CTH c0o00IIs ¢ KoJieOaHusIMU TeMiiepatypbl. OcraeT-
Cs HESICHBIM, To4YeMy Ha Tepputopuu HOranckoro
3anoBeHuKa 10-IeTHHI ITUKIT OO0 COBIAJ C Ta-
KUM JK€ IUKIOM y Oenku. CHHXpOHHU3ALUs C HUM
COMHUTEIbHA, MOCKOIbKY pOJIb OCNKH B palHoHe
cobons lOranckoro 3amoBegHMKa HE3HAYUTEIbHA
(ITepesicnoren, Crapukos, 2016).

B Baprysunckom 3anoBefgHuke B 2—3-J1eTHEH 1M0-
Joce 4acTOT OOHapyKeHa CHUHXPOHHU3ALUs C Yypo-
XKalHOCTBIO Kelpa, OpyCHUKH M YEPHUKH, a B CO-
cenHel (5—6 net) — ¢ ypoxkaitHOCThIO KeJipa u Opyc-
HUKU. B HM3KKX yactoTrax (10—15 nmer) oOHapykeHa
KOPPEJSIIIHS C YUCICHHOCTHIO MBIIIEBUIHBIX TPHI3Y-
HOB ¥ YPOXaHHOCTBIO Keipa. MOXKHO 3aMETHTh, YTO
B OTOM 3allOBEJAHHMKE HAOIIOfaeTcst camas TecHas
CBSI3b IHUKIUYHOCTH COOOJISI C KOJIEOAHHWSIMH YypO-
KaWHOCTH KeJipa, KOTopasi MpOCIeKUBACTCS BO BCEX
MOJIOCAX YaCTOT UX CIIEKTPOB. TpU CaMBIX MOIITHBIX
[UKJIa TUHAMHUKU YPOXKaHOCTH KeApa aHaJIOT HYHbBI
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Reserve and Barguzinskij Nature Reserve. Every year on the territory of these nature reserves
at the same time carried out winter route accounting on a close method. As a result of this ac-
counting have been received information about a population density of sable (individuals per
1000 hectares), which served as the basis for statistical analysis. In addition, every year studied
ayield of the main components of the sable forage base. Data on the autumn abundance of small
mouse-like rodent (individuals per 100 trap-days) and the yield of Siberian (stone) pine and
several types of berry plants (in points) were collected. Processing of the data from long-term
surveying consisted in the decomposition of the complex curve of population dynamics into
simple component harmonics and calculating their size and power. The annual average popula-
tion density of the sable in all three nature reserves was subject to significant fluctuations. It was
the most variable in the Pechoro-Ilychskij population and the least variable in the Yuganskij
population. The Barguzinskij population falls in between the other two (see Table 1). In some
years, the average annual population numbers of the Pechoro-Ilychskij Nature Reserve sables in-
creased dramatically compared with the normally low population density. These peaks occurred
at intervals of 5-6 and 10—12 years. In the Yuganskij Nature Reserve, the average population
density is substantially higher than that of the Pechoro-Ilychskij population, and peaks occurred
more often — every 5-6 years (see Fig. 1b). Barguzinskij Nature Reserve has the highest annual
average population values with peaks every 9—10 years. However, it is the only nature reserve
where a verified decline of the population numbers has occurred in the course of the study
period. In other nature reserves, this value has been stable. Comparison of average long-term
values of sable population density showed the existence of a certain gradation — the species
abundance increased when moving from West to East. It is likely that the population density is
limited primarily by the availability of food resources, which sable grows to the East. In all three
nature reserves, the spectral rhythms of the sable populations shared an invariant component
of mandatory 5-8- and 2—3-year fluctuations. However, the territories differed in terms of the
presence of fluctuations at other frequencies and their power. These differences may root in the
cyclity of the local environmental factors (abundance of foods and climatic factors) acting as
synchronizers to which the populations react adaptively by density fluctuations. The common
synchronizing factor shared by all three nature reserves is the crop abundance of the Siberian
stone pine seeds (Pinus sibirica); other synchronizers are relatively territory-specific and are
defined by the contents of the local sable diet and certain climatic parameters of the habitat (air
temperature and precipitation).

Key words: sable; nature reserve; long-term fluctuations population numbers,
chronogram; synchronizing factor.
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YIK 59.009-59.082

OnbIT NCMOJ1Ib3OBAHNA ®OTOJTIOBYLLUEK
ONA N3YHEHNA TMTNL,

H.B. Kuceﬂeeal, B.JI. 3’axapoe2

[IpuBeneHbl CBEIEHNUS O PETHCTPAIMH NTHIl B TOpHO-IecHON 30He HOkHOTO Ypamna c
moMotIbsio (oToNOBYyIIEK. Beero 3apernctpupoBad 31 BHI NTHIL, CpEIN HUX YEPHBIN P03
(Turdus merula L.), KOTOpBI# OTHOCHUTEIBHO PEAKO BCTPEUACTCS MPH TPATUIIHOHHBIX
MapHmIpyTHBIX ydeTax. B oOcienoBaHHBIX pailoHaX YEepHBIH APO3A OTMEUYEH B IMATH
MECTOOONTAaHUSAX M3 BOCBMH. IlomydyeHHBIE pe3yNbTaThl MOKA3bIBAIOT, YTO MPU CHEMKAX C
MIOMOIIIBIO KaMEP MOXKHO C BBICOKOM TOYHOCTBIO 1 B OOJIBIINX KOJMYECTBAX ITOJIydaTh JaHHbIC
0 BHIOBOM Pa3HOO00pa3nH U PacIpeAeICHNN BUIOB. DTO MOXKET BHECTH CYIIECTBEHHBIN BKJIA]
B MOHUTOPUHT OHOpa3HOO00pa3Msl ¥ PErHOHAIBHYI0 HHBEHTAPHU3AIIUIO MITHII.

KntoueBble c/ioBa: kamepsi-(hOTOIOBYIIKH, OPHUTO(AYHA, BHIOBOE pa3HooOpasue,

HOxHBIN Ypa.

Onna u3 Hamboree akTyalbHBIX MPOOIEM CO-
BPEMEHHOCTH — COKpalleHue OmopazHooOpasus.
Bnusinue aHTpomoreHHbIX (PakTOPOB Ha OKpYKa-
IONIYI0 Cpeny M Jerpajamusi €CTeCTBEHHBIX MECT
00MTaHMS )KUBOTHBIX MOCTOSSHHO yBEIMYHBAIOTCS,
MOATOMY BO3pacTaeT HEOOXOAMMOCTH B MOHHTO-
pUHTE MPOLECCOB, NPOUCXOASLIUX B MOMYJISLHUIX
KUBOTHBIX. B TeueHune nocnenHux AByX AecsATUIIE-
THH IPU U3YYECHUN TUKOW IPUPOIBI UCCIEN0BATENH
CTaJIM IIHUPOKO UCTIOIB30BATH KaMEPhI-(hOTOIOBYIIKH
(Kays, Slauson, 2008). DT0 XOpOIIWH HHCTPYMEHT
pu HaOMIOCHUAX B AUKOHM MPUPOAE — OHU HE 3aMET-
HBI B JIECY M IO3BOJISIIOT I0JIy4aTh MHGOPMAIHIO,
HE BMEIIMBAsCh B )KU3HEHHBIM IHKI KHBOTHBIX, a
TaKXe JMarT BO3MOXXHOCTH pacCIIUPHUTH HaOIrofe-
HUS BO BPEMEHHU U IPOCTPAHCTBE, MIOCTOSIHHO 3aITh-
ceiBast mpoucxoasiiee. OcCOOCHHO BaXXHO TO, UTO UX
MOJKHO yCTaHaBJIMBATh B TPYAHOMOCTYITHBIX MECTaX
1 HAKaIJIMBaTh C MX MOMOIIbIO MACCUBHI IaHHBIX Ha
OOUIMPHBIX TEPPUTOPUAX HPH OTHOCUTENIHBHO He-
oompmux yennusax (Qianwen et al., 2017). Cnenan-
HbIE C MOMOMIBIO (OTOKAMEP CHUMKH IO3BOJISIOT
UACHTU(HUIUPOBATh OOJBIIMHCTBO >KMBOTHBIX MO
Buja. Takum oOpa3oM BBISBISIETCS OOMTAaHHUE TOTO
WJIM UHOTO BU/A B ONPE/IECTICHHBIX MECTE U BPEMEHHU.

Kamepsi-(hoTonoBymIKy yamie BCero HCHoab3yI0T
npu n3yuenun muekonuraronux (Kucenesa, Copo-
kuH, 2013; Gonzalez-Esteban et al., 2004; Heilbrun
et al., 2006; Gil-Sanchez et al., 2011), nns HaGMrO-
JeHUS 3a NTHULIAMH OHU HCIOJB3YIOTCS HAMHOTO
pexe. IIpu 3TOM cuuraetcs, 4to poToKkamepsl O0Ib-
I1€ MOAXOASAT JUIsl HaONI0eHUH 3a HAa3eMHBIMH NITH-

namu (O’Brien et. al., 2008; Sollmann et al., 2013).
Hcnonp3ytoT (oToKaMepsl [UIsl pEerUCTPAlUU PeJl-
KHX WU CKPBITHBIX BHUJOB, YTO OYCHb Ba)KHO MPHU
onieHke 6mopasznoobpaszus (Martyr, 1997; Dinata et
al., 2008). Kpome TOTrO, Kamepbl UCHONIB3YIOT IS
3aMycH MOBEACHMS NTUIl B THE3AaX, a TAKXKe IpHU
W3YUYCHUHU 3aIMUTHl THE3J POMHUTEISIMH OT XHII-
HukoB (Jeganathan et al., 2002; Bradley et al.
2003; Pietz et al., 2005). B mocnennee Bpems ka-
MepbI-(DOTONIOBYIIKH CTaJM MCIOJIb30BaTh IS T10-
CTPOEHHUS KapTUHBI COOOMIECTB BUAOB NTHIl U IS
paccMOTpeHUs B3aUMOJCHCTBUS BUJJOB BO BpEMEHHU
(Bolton et al., 2007). IIpu aHanu3e NaHHBIX, MOTY-
YEHHBIX C IMOMOIIBI0 (POTOJOBYIIEK, YaCTO MpPUMeE-
HSIOT TaKO¥ MoKa3aTelb, KaKk KOJIM4ecTBO (oTorpa-
¢uit OCHOBHBIX BHIOB 3a JIEHb paObOTHI KaMEpHhI, KO-
TOPBI 4acCTO HA3bIBAIOT WHICKCOM OTHOCHTEIBHOU
yucienHoctu (O’Brien et al., 2011), XoTs MHOrHe
MCCIIeIOBATENIM OCIAPUBAIOT TPABOMOYHOCTH €ro
ucnonb3oBanus (Pollock et al., 2002).

[Tpu u3yuyeHUN HaM¥U MEJIKMX XUIIHUKOB Ha JieC-
HBIX pekax B ropax KOxHoro Ypana B Gpokyc kamep
OYEeHb YaCTO MOMAAaIN NTHIIBI. AHAJIN3 pa3HOOOpa-
3WsI ¥ BCTPEYAEMOCTH ITOH aBU(ayHBI IPUBECHBI B
HacTosiel padore.

UccnenoBanusa nposoxunu B 2005-2010 rr. B
TOPHO-JIeCHOH 30He YensOuMHCKON 00JI. ¢ UIOHS I10
CeHTS0ph. [l perucTpanuu KUBOTHBIX HCTIOIB30-
BaJli YeThIpe MU poBbIe HHPpaKpacHbie PoToKame-
pol «Reconyx RapidFire™ RC60 Covert Color IR
Game Camera» u ABE KaMmepbl CICKEHUS «Acorn
Ltl-5310». HaGutoneHnust mpoBOAMIN MO Oeperam

! Kucenesa Haranbs Bragumuposaa — ct. Hayd. cotp. MibmeHckoro roc3amnosennuka IOY OHI[ Mul” VpO PAH, xanxa. 6uoi. Hayk
(natakis17@gmail.com); : 3axapoB Bamnepwmii /laBunoBud — cT. Hayd. cotp. Mnemenckoro roc3anoseganka OY OHI[ Mul” ¥pO PAH,

KaH. Onon. Hayk (zakharov50@mail.ru).
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nByx ozep (b. Arapnsm u b. Tarkynb), B Bepxo-
BbSIX P. Yda, Ha AEBATH JICCHBIX PeKax C MIUPUHON
pycina mMeHee 3 M, a TakK€ Ha YaCTUYHO IEpeco-
xmeM TophsHoM kaHane. Kak mpaBmiio, kamepsl
YCTaHABIUBAIN B CKPBITHIX MECTaxX Ha PACCTOSHUH
1-2 M OT ype3a BOJbl, OKOJIO JI€KAIUX CTBOJIOB Je-
pesbeB He Boie 20—40 cM OT MOBEPXHOCTH 3EMIIU
¢ yueToM paboduXx MmapaMeTpoB KaxJOro THIa Ka-
Mep. JUIMTenbHOCTh SKCTIO3UIIMU KaMephl B OJIHOU
TOYKE cocTaBisiia ot 6 1o 12 cyToK, 3aTem ee mepe-
CTaBJSIIM Ha Jpyroe mecto. Ha Topdsanom xaname
OCYIIECTBIICH Hanboee NIUTEIbHBIH MOHUTOPHHT
— 12 cytox (¢ 13.07 o 24.07.2012). Bcero ¢oro-
JTOByIIKamMu oTpaboTano okono 5000 moBymiko-cy-
TOK, caenano okono 20 000 pe3ynbTaTUBHBIX (o-
TOCHUMKOB, oTMeueH 31 Bua ntuu. Bce Ha3zBaHus
Bun0B npuseneHs! o JI.C. Crenmansny (1990).

OTPAL AUCTOOBPA3HbLIE
(CICONITFORMES)

CewmeiictBo LlanneBble (Ardeidae)
Cepas naruts (Ardea cinerea L.)

OTPAA INYCEOBPA3HbIE
(ANSERIFORMES)
CemeincTBO Y TuHble (Anatidae)

Kpsiksa (Anas platyrhynchos L.)
Cepas ytka (Anas strepera L.)
Iunoxsocts (Anas acuta L.)

OTPAL COKOJ/TOOBPA3HbLIE
(FALCONIFORMES)

CemeincTBo AcTpebuHble (Accipitridae)
IMepenenstauk (Accipiter nisus (L.))

OTPAL KYPOOBPA3HbIE
(GALLIFORMES)
CewmeiicTBo TeTepeBuHble (Tetraonidae)

I'myxaps (Tetrao urogallus L.)
Psa6unk (Tetrastes bonasia (L.))

OTPAL >XYPABJ/IEOBPA3HbIE
(GRUIFORMES)

CewmeiictBo Mactywkosble (Rallidae)
IToronsmm (Porzana porzana (L.))

OoTPAL PPKAHKOOBPA3HBIE
(CHARADRIIFORMES)

CemeiicTBo bekacoBble (Scolopacidae)

Yepusiu (Tringa ochropus L.)
[Meperozunk (Actitis hypoleucos (L.))
Bansammen (Scolopax rusticola L.)

OTPAL OAATNOOBPA3HbIE
(PICIFORMES)

CewmeiictBo AaTtnosble (Picidae)

benocnuuBbIi agTEN
(Dendrocopos leucotos (Bechs.))

OTPS/, FO/TYBEOBPA3HbIE
(COLUMBIFORMES)

CewmeiictBo Nony6mHble (Columbidae)

Bsixups (Columba palumbus L.)
Kiuatyx (Columba oenas L.)

OTPAL BOPOBbVMHOOBPA3HbLIE
(PASSERIFORMES

CewmelicTBo TpsicoryskoBble (Motacillidae)

Topnas Tpsicoryska (Motacilla cinerea Tunst.)
CewmelicTBo BpaHoBble (Corvidae)

Coiika (Garrulus glandarius (L.))
Bopon (Corvus corax L.)

CemeincTBo CnaBkoBble (Sylviidae)
Yepuoronosas crnaska (Sylvia atricapilla (L.))
CewmelicTBo MyxonoBKoBble (Muscicapidae)

Cepas myxomoBka (Muscicapa striata (Pall.))
OOGBIKHOBEHHAsI TOPUXBOCTKA

(Phoenicurus phoenicurus (L.))

3apsinka (Erithacus rubecula (L.))
Psiounnuk (Turdus pilaris L.)

Yepnsrit qposn (Turdus merula L.)
beno6posuxk (Turdus iliacus L.)

[epunit nposx (Turdus philomelos Brehm)

CewmelicTBo CrHMUeBbIe (Paridae)

Byporonosas ranuka (Parus montanus Bald.)
Oo6bikHOBeHHAs azopeBka (Parus caeruleus L.)
Bonbimas cunuia (Parus major L.)

CewmeincTBo BbtopkoBble (Fringillidae)

3s6muk (Fringilla coelebs L.)

O6wikHOBeHHBIH cHeruphb (Pyrrhula pyrrhula (L.))
OOBIKHOBEHHBIN TYOOHOC

(Coccothraustes coccothraustes (L.))

[IpuBnexarenbHOCT, BOAOEMOB JJisi MTHUIl OO0Y-
CJIOBJIEHA, B TIEPBYIO OUepe/ib, HATMYHUEM KOpMa 10
6eperam. Kpome Toro, HeKoTopble BUIbI, TAKHE KAaK
cepas LAIUId U MOTOHBINI, OTHOCATCA K OKOJOBOJI-
HbIM oOutarensiM. [oay0saM (BAXHMPIO M KIMHTYXY)
BOJIa HEOOXouMa /1S mepeBapuBanus numu. Heko-
TOpBIE BUJIbI, B YaCTHOCTH TIEPENENIATHUK, KYTAIOTCS
B BOJE.

Hawubonpinee 4mciio mocemennii 3aperucTpupo-
BaHO Ha TOP(SHOM KaHalle, T7I€ OKOJIO HEOOJBIION
Kally>KUHBI (HEAAJIEKO OT pycia p. ATJISIH) OTMEUYEHBI
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17 Bugos ntuil. Beero aTo mecto mocetunu 192 oco-
Ou paszubix BUAOB ntull. Hanbomnee yacro ynasanock
3aperucTpUpoBaTh 3apsHKy (okoio 42,5% oT Bcex
ntui). Yacto ormewanmn depHoro aposzma (17%),
nesyero Aposna (17%), psOunnuka (8%) u Oemno-
opoBuka (5%). HTEHCUBHOCTh MOCEHICHUS ITUMU
BHJIAMH MECT, I7Ie ObUTH pa3MemIeHbl (POTOIOBYIIKH,
OUYEBHJIHO, CBsI3aHA C TE€M, YTO NTHIbI THE3IMIHCH
HEMOJIAJIeKy, TaK KaK Ha CHUMKax OTMEYCHBI B3POC-
JIbIC W MOJIOJbIC TNTHIBI. EJIMHUYHO HAOFOIATUCh
MEPETeNATHUK, PSIOYHK, BaJIbIMIHEI, OCIIOCTTHHHBIHI
IATeN, 3101MK, OOBIKHOBEHHBIN CHEruph u T.1. Cie-

IyeT OTMETUTh CUTYalUIO C YePHBIM Apo310M. Bup
CUMUTAETCS OTHOCUTEIBHO PEAKUM B 00CIIET0BAHHBIX
paiionax. Tem He MeHee, OH OTMEYEH B MSATH MECTO-
00UTaHUSX U3 BOCHMH.

Takum o0Opa3oM, nmpuMeHEHHE (OTOIOBYIIEK IO-
3BOJISICT YTOUHATH BUAOBON COCTAB MTHUI] U OLICHUBATh
OTHOCHUTEJIbHOE OOMIMe BUJOB. DTU PE3YJBTATHI I10-
Ka3bIBAIOT, YTO MPU ChEMKE C MOMOIIbIO KaMep MOXK-
HO C BBICOKOHM TOUHOCTBIO M B OOJIBIIMX KOJMYECTBAX
MOJTy4arh IaHHBIC O PaCTpeICTICHUN MTHUII, YTO MOKET
BHECTH CYIIECTBEHHBIN BKJIaJ B MOHUTOPHHT OHOpa3-
HOOOpa3us U pernoHAIbHYI0 MHBEHTAPU3ALUIO MITHII.

HccnenoBanue BBITIOTHEHO B cOOTBETCTBUM ¢ TeMol HUP «/Innamuka OnopazHooOpasus o] BO3eicTBHEM
MPUPOAHBIX U AaHTPONIOTEHHBIX (pakTopoB» (AAAA-A19-119101490003-1)
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THE EXPERIENCE OF USING CAMERA TRAPPING TO STUDY BIRDS
N.V. Kiseleva', V.D. Zakharov?

Camera traps were used for to register avifauna in the mountain forests of the Southern
Urals. Thirty one bird species were registered, among them blackbird (Turdus merula L.),
which is relatively rare register in traditional route accounting methods. In the surveyed areas,
blackbird was recorded in five out of eight habitats. The obtained results show that camera
trapping surveys can provide high-fidelity and high-volume data on species diversity and dis-
tribution, which can make a significant contribution to biodiversity monitoring and regional
bird inventories.

Key words: camera trapping, avifauna, species diversity, Southern Urals.
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VYIK 595.351.6

MATEPUA/JIbl K ®PAYHE YCOHOIMMX PAKOOBPA3HbIX
(CIRRIPEDIA, THORACICA) NMOABOAHbLIX IOP
CEBEPO-3AMAIHON YACTUN NMHOMNCKOIO OKEAHA

O.11 170/lmazpyxa1

UccnenoBansl yconorue pakoo6bpasusie (Cirripedia Thoracica), coOpanasie B
paiioHe TOIBOJHBIX TOp CeBepo-3amaaHoi yacTu MHAmiCKOro okeaHa (TOpsl DKBATOp H
nmpuiexanue akpatopun) B xone 2-ro peiica HUC «Pudt», 33-ro u 34-ro peiicos HUC
«Onucceit». B nccnenqoBanHBIX Mpobax ompesescHsl cieayromue Buasi: Megalasma
lanceata, M. minus, Metaverruca recta, Brochiverruca cf. margulisae, Brochiverruca sp.
B crarbe mpuBeneHBl PUCYHKH M OIMCAHUSA 3TUX BUAOB B CPABHCHHUH C JINTEPATYPHBIMH
naHHbIMU. [lomydeHHbIE pe3yIbTaThl PACIINPSIIOT apeall Pssia BUIOB U JOTIOJIHAIOT CBEICHHS

o UX MOp(OJIOTHH.

KoueBble €/10Ba: ycoHorue pakooOpasHble, NTy0oKoBoHAs (hayHa, ceBepo-3amaHast
yacTh MHAMIICKOTO OKeaHa, MoJIBOAHBIC Tophl DKkBaTop, Pedunculata, Verrucidae.

JlanHas craThsi HaluMcaHa Ha OCHOBE HCCIIEJO-
BaHUs HE ONPEICIICHHBIX paHee cOOPOB yCOHOTHX
pakooOpa3HbBIX M3 pailoHa MOABOIHBIX Top OKBa-
TOp B CeBepo-3amagHol yactu MHAUHCKOTO OKea-
Ha. HecmoTps Ha To, 4TO 0omyOnMKOBaHO OOJBIIOE
gucio pabotr mo ¢ayne Cirripedia Thoracica ans
ceBepo-3anagHoi yactu MHauiickoro okeaHa, riy-
O0oxoBoaHas (payHa 3TOH TpyNIbl UCCIEI0BaHA 3HA-
YUTEIHHO cliabee. V3 BakHEHITUX MyOJIMKAIUH, Tj1e
BCTpEYaloTCsl cBeAeHUSI 00 YCOHOTMX pakax Oaru-
amu u abuccanu 00CYXKJIaeMOTO peruoHa, cieayer
orMmetuth crarbu mo ¢ayne Cirripedia Thoracica
NpuOpPEKHBIX BOJ Majarackapa W HpUIIETaronnx
AKBATOpHUH 3alaHONW U LUEHTpaJibHOU uyacted MH-
nuiickoro okeana (Ren, 1989; Foster, 1995), B Tom
qyclie ONMyOJUKOBAHHBIE OTEUYECTBEHHBIMU HCCIIE-
noBarensmu (3esuna, 1992; llpeiinep, 1994; Ilomn-
tapyxa, 2012). Hexoropsie pabotsl Gonee oOmieit
TEMaTUKH, MOCBSIICHHBIE YCOHOTUM pakooOpa3-
HBIM, TaKXe COJAEepKaT CBEIACHHUs MO TIyOOKOBOJ-
HOU (hayHe 3TOW TpyMNIBI CeBEPO-3amaHON YacTH
Wupuiickoro okeana (Stubbings, 1936; 3eBuHa,
1973a; 1973b; 1981; 1982; 1993; Newman, 1980;
Buckeridge, 1997; Young, 2007 u ap.).

UccnenoBansl yconorue pakooOpasHble, coOpaH-
Hble ¢ Tiryoun 800—1235 M B paiioHe MOABOIHBIX TOP
ceBepo-3anaaHoil yactu Muauiickoro okeana (ropsl
DKBaToOp W TPUIEKAIINE aKBAaTOPUU) B XOj€ 2-TO
petica HUC «Pudt», 33-ro u 34-ro peiicos HUC
«Omucceit»y. MaTtepuan XpaHUTCSI B 300JI0TUUECKOM
Mysee MI'V.

Hwxe mpuBeneHsl JaHHBIE O CTaHIUAX OTOOpa
npo0 1 onmcaHusi OOHAPYKEHHBIX HA HUX YCOHOTHX
pakooOpa3Hbix. CucTeMaTHueckoe TOJOKEeHHEe 00-
CY’KZJa€MBIX BUJIOB J1a€TCSI B COOTBETCTBUU C PabOTOI
Hriomana (Newman, 1996).

HUC «Opucceit», 34-ii peiic, apara, mpoda
40, 07.04.1985, 0°02'0 c.m. 55°41'0 B.m., 1235 M,
Brochiverruca cf. margulisae Zevina, 1993 — 1 k3.
(mycToit noMuk 0e3 MSITKHX 9acTed W ONepKYISPHBIX
Ta0JINYEK)

HUC «Omucceit», 33-ii peiic, Tpan Curcou,
05.06.1984, 01°04'1 c.m. 56°31'3 B.1., 900-960 M,
Megalasma minus (Annandale, 1906) — 12 »5k3.,
Metaverruca recta (Aurivillius, 1898) — 1 ak3.

HUC «Pudr» 2-i1 peiic, cranumus 2, 16.03.1983,
tpan, 800-840 M, Megalasma lanceata Zevina et
Schreider, 1992 — 2 B3pocHbIX U 5 OBEHUIHHBIX JK-
3eMIuIsIpoB, Brochiverruca sp. — 8 3k3.

Hanorpsn Thoracica Darwin, 1854

Otpsan Pedunculata Lamarck, 1818
[Momorpsin Lepadomorpha Pilsbry, 1916
CewmetictBo Poecilasmatidae Annandale, 1909
Pox Megalasma Hoek, 1883

Megalasma lanceata Zevina et Schreider, 1992
(puc. 1)

Megalasma (Megalasma) lanceata 3esuna, 1992:
42, puc. 2.

Megalasma lanceata Iloarapyxa, 2012: 31,

puc. 3.
BHellHee cTpoeHVe. lonoBka mnaHuETOBHIHAS,

! ITontapyxa Oner ITapnosud — ct. Hay4. cotp. PI'BYH UuctuTyT npobiem skonoruu u ssomronuu uM. A.H. Ceeprioa PAH, kaun.

ouon. Hayk (poltarukha@rambler.ru).
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PacnpocTtpaHeHue. HMccnemoBanHblii Bua  ObLI
oOHapyxeH Ha rryoune 935-950 M, B paitone 22°22'
10.11., 42°59' B.1. (3eBuna, 1993). OT™MeueHHOE B aH-
HOU paboTe HAXOXKICHUE PACIIOIOKEHO Ha HECKOIBKO
OoJbIIel ITyOrHE U 3HAYUTEILHO CEeBEpHEE.

O6cyxaeHne. Kak ormedaercs B IEPBOOIH-
canuu (3eBuna, 1993), B. margulisae cxomgna ¢ B.
dens (Broch, 1932), otnmnuascek oT Hee Ooee HU3-
KUMH HEMOJBMXKHBIMH CKYTYMOM M TEPTyMOM,
dbopmoii MaHIUOYIIBI U MakcUIUIBI [, a Takxke 4dmc-
JIOM KayJanbHBIX MpuaaTkoB. [TockonbKy B Uccie-
JOBaHHBIX Mpo0ax ObLI OOHApYXEH TOIbKO OJIUH
9K3eMILISAp 0€3 ONMEePKYISIPHBIX TAOIHMUYCK U MATKUX
TKaHEeH, eIMHCTBEHHBIM TPU3HAKOM, TTO3BOJISIOIIUM
uaeHTHUIMpoBaTh ero kak B. margulisae Osiia
BBICOTa HETOJBUKHOTO CKyTyMa M Tepryma. XOTs
JAHHBIN MPU3HAK M COOTBETCTBOBAJI ONMHMCcaHUIO B.
margulisae, sTo mpeacraBaseTcss HEAOCTATOYHBIM
JUISL YBEPEHHOUW HMICHTU(UKAIIMH HCCIICOBAHHOTO
IK3EMILISPA.

Brochiverruca sp. (puc. 5)

OnarHos. Jlomuk Oenbiif, TaOJIWYKH TTOKPBITHI
TOHKMUMH JIMHUSAMH POCTA, 4acTO C OYEHb cJ1aboit

Puc. 5. Brochiverruca sp. nov. O603HaueHUs CM. B IOJITHACH
K puc. 1

paaualibHOKW MCYEpUYEHHOCThIO. [lynku KapuHbI
U pocTpyMa MpsIMbIe, OTCTOAT OT BEPXHEro Kpas
TabIu4YeKk Ha paccTosiHHEe, He TpeBblmaromiee 1/3
paccrosiHusa o0 ux OazanpHOro kpas. KaynanbHbie
NpUJATKA HEMHOTO JUIMHHEE npoTonoauTa VI napse
YCOHOXEK.

BHewHMA BUA. JIoMuK Oelblii, 32 HCKIIIOYEHH-
€M OMNEPKYISPHBIX TabIMUeK, BECh 00POC KOPaJIOM.
TaOnuuku mankue, MOKPbITbl TOHKUMH, HO OTUYETIIH-
BBIMH JIMHUSIMU POCTa, UHOT/IA 3aMETHA OUYeHb TOHKAS
paauangbHasi UCUEPUEHHOCTh. KpBUIBIIKY U painychbl
Ha TaOJIMYKax JOMHKa He BeIpaskeHbl. [lynku pocTpy-
Ma 1 KapuHbl [IPSIMbIE, PACIIONATrat0TCsl HEMHOTO HUXKE
BEPXHEro Kpas TaOJU4eK, BBICTyNast Ha UX OOKOBYIO
MOBEpXHOCTh. OmepKysspHble TaOIUYKK PacIolio-
YKEHbI 1107 HEOOJIBLINM YIJIOM K OCHOBaHHIO JOMHKA.
[TonBMKHBIN TepryM HEeNpaBUIBLHO KBaapaTHOU (op-
MBI C IIIUPOKOH MPSMON BEPXYIIKOW. ba3uckyTanbHbII
rpebenp HeBbICOKMH. [lomMrMo 3TOrO TpedHs OT Bep-
XyIIKM K CKYTaJbHONH CTOPOHE OTXOOUT €Ile OAMH
KPYIHBIH rpeOeHb, HIKE KOTOPOTO CKYTaJIbHBIN Kpait
00pa3yeT XOpoIlo Pa3u4YuMyl0 BbleMKY. M3HYyTpH
MOABWXHBIM TepryMm IUIOCKHM. IIoIBMKHBIA CKy-
TyM JOBOJBHO HIMPOKHM, TPEYroJbHON (HOPMBI, C
3aTyIUIEHHOM, KIIIOBOBUJHO 3arHYTOM BEPXYIIKOMU.
TepranbHblil Kpall ¢ OMHUM IIUPOKHM CIIAXKEHHBIM
COWIEHOBHEIM rpeOHeM. C BHYTpEHHEH CTOPOHBHI 3a-
METHA KpyITHas sIMKa afaykropa. HemoaBmxkHbIN Tep-
T'yM HIUPOKHIA, TOYTH JOCTUTAET pa3Mepa HETOIBUK-
HOI'O CKyTyMma, YEeThIPEXyroyibHbld. HenoaBuKHbII
CKyTyM HENpaBWJIBHO YETHIPEXyroidbHOH (HOPMBL.
Mmuodop orcyrcTByeT. Kapuna u poctpym npumepHo
OJIMHAKOBBI IO Pa3Mepy.

PoToBble opraHbl. Jlabpym BOTHYTBIH, peXyIIUi
Kpail ¢ MHOTOYHMCIIEHHBIMH HEOOJBIINMHU TPEYTOib-
HbIMH 3yOuamu. JlabuanbHble MIYyNUKH Y3KHE, HECYT
meTuHKd. MaHauOyna Tpex3yOasi ¢ JJIMHHBIM HUX-
HuUM yriioM. Hwkauil yron ManauOyiisl HepaBHOMED-
HO nmuiapdaTeiii. Makcusa [ ¢ maneko BeICTymaromei
BIIEpE]] HIKHEN 4acThl0. BEpXHsAsS 4acTh HECET Mapy
KPYITHBIX U HECKOJIBKO MENTKKX 3yO110B. HykHsAs yacThb
HeceT TPYNITy JUIMHHBIX, HO 00Jiee TOHKHUX 3y00B, ueM
nBa BepxHUX 3y0a. Makcuiuia Il oxpyriioit ¢opmsl,
HEOTUETIMBO pa3JiesieHa HeOOoIbIION BHIEMKOI Ha /1Be
JIOJIM, KaX/1asl IOKPBITA IIETHHKAMH.

Uuclio 4IeHUKOB YCOHOXKEK:

pln | m | v | v v
10/12 ‘ 10/12 ‘ 14/20 ‘ 23/25 ‘ 2527 ‘ 2727

KaynanbpHble npuaaTku HEMHOIO JJIMHHEE MPOTO-
nonuTta VI mapel yCOHOXKEK, Yy UCCIEIOBaHHOW B Ha-
CTOSIIEH CTaThe 0COOU COCTOST U3 8 UIICHUKOB.
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8 (7). llynku KapuHBI U POCTpPyMa MPAMBIE, OTCTOSIT OT BEPXHETr0 Kpad
TabaMYeK Ha paccTosiHUE, cocTaBistollee MeHee 1/3 oT paccTosHUSA OO UX
06a3anpHOTO Kpas. KayganbHble IpUIaTKH HEMHOTO JUTMHHEE MPOTOMOAUTA

ycoHOXKeK VImapbl...................

............... Brochiverruca sp. nov.
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MATERIALS TO THE BARNACLE (CIRRIPEDIA, THORACICA) FAUNA
OF SEAMOUNTS OF THE NORTH-WESTERN PART OF THE INDIAN
OCEAN

O.P. Poltarukha'

The barnacles (Cirripedia Thoracica) taken near seamounts of the North-Western part of
the Indian Ocean (the Equator seamount area and the adjacent waters) during 2 voyage of R/V
“Rift”, 33, and 34 voyages of R/V “Odyssey”, are investigated. In studied samples the follow-
ing species were found: Megalasma lanceata, M. minus, Metaverruca recta, Brochiverruca
cf. margulisae, Brochiverruca sp. The individuals of the species studied were described, il-
lustrated and compared to those from the publications. The data obtained extend the previously
known areas of distribution of some species, supplement data on their morphology.

Key words: barnacles, deep-water fauna, North-Western part of the Indian Ocean, Equa-

tor seamounts, Pedunculata, Verrucidae.

' Poltarukha Oleg Pavlovich, A.N. Severtsov Institute of Ecology and Evolution, Russian

Academy of Science (poltarukha@rambler.ru).
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YIK 57.08; 595.7

ANCYLIS MITTERBACHERIANA — HOBbI B[,
NIMCTOBEPTKW ONnA TEJNNEPMAHOBCKOIO JIECHOIO
MACCVBA

H.I. )Kupeimol

C 2007 r. B TennmepMaHOBCKOM JIeCHOM MaccuBe (Boponexckas 00I1.) BiepBbie 0OTMEYaeTCs
JTMCTOBEPTKA CepHOKphUThHHUIIA myboBast Ancylis mitterbacheriana (Denis et Schiffermiil-
ler, 1775). 1na ompeneneHus: BUJa HACEKOMOTO B MCKYCCTBEHHBIX YCIIOBHSX BBIBOJIUIIH
nMaro. BbeISBIEHBI HEKOTOpBIE 3aKOHOMEPHOCTH JKMU3HEACSATEIbHOCTH HACEKOMOTO. YUET
YHUCICHHOCTH CEPIOKPBUIBHUIIBI TyO0BOI TPOBOAMIIN MOCPEACTBOM TO/ICUETa XaPAKTEPHBIX
JUIsl HE€ CBEPHYTHIX JINCTHEB B JINCTOBOM omaje. [IpoBenen aHanu3 TMHAMHUKN YUCIEHHOCTH
3THUX JIUCTHEB U €€ ACCOLUAINH C PA3JINIHBIMHU TapaMETPaMH JINCTOBOTO OMa/ia U MOTOIHBIMH
ycrnoBusimu. [lokazaHo, 9To Ha JTaHHOM 3Tare HaOMIOACHUH HaCeKOMOE He TPOSBIISIET KaKOu-
nubo cyIecTBEHHON BpemoHOCHOCTH. [IpencTaBieHHble B pab0oTE BBIBOJBI OCHOBAHBI Ha
MIPOBE/ICHHBIX HAMH HATYPHBIX HAOIIOAEHUAX U CTATUCTHYECKUX METO/Iax.

KntoueBble crioBa: nyOpasa, omas, JIUCT, THYUHKA, KyKOJIKA, UMaro, CepoKphLUIbHUIA
ny0oBasi, IOTOIHBIE YCIIOBUsI, TennepMaHOBCKUi ecxo3, BopoHexckast 001acTh.

HawnGosee TUNHYHBIE W BPEIOHOCHBIE HACEKO-
Mble-puodaru ayda yepemyaroro — npeacTaBm-
Tenu orpsga yemyekpouibix (Lepidoptera). B my-
OpaBax 4YHCIIO BHUIOB ITUX HACEKOMBIX MOMKET CO-
CTaBJATh 10 176, IpH 3TOM HaKMOOJIbIIEE UX YUCIIO
OTHOCHTCS K oTpsany nuctoBepTok (Tortricidae)
(Cerpaxkosa, 2014).

Jlns nyOpaB liecOCTENHOW 30HBI Hamboee xa-
paKTepHBI BUA — 3eJIeHas ay0oBas JHCTOBEpPTKA
(Tortrix viridana L.). Yacto orMe4aeTcsi OOspBbILII-
HukoBas nuctoeptka (Archips crataeganus (Hb.)).
Topa3no pexke ucciaeaoBaTeId OTMEYAT IPyrue
BH/IbI JTUCTOBEPTOK: nyOoByto maneByio (Aleimma
loefflingiana (L.)), ps6unoByto (Choristoneura
hebenstreitella (Miill.) = sorbiana Hb.), necrpo-
sonotuctyto (Archips xylosteanus (L.)), po3sasn-
Hyto (Archips rosanus (L.)), 3eiipadepy uceprany
(Zeiraphera isertana (F.)), cMOpOIHHHYIO KpPHUBO-
ycyro (Pandemis cerasana (Hb.) =ribeana Hb.),
csunnoBonosocyto (Ptycholoma lecheana (L.)),
yepemyxoByto (Eudemis profundana (Den. et
Schiff.)), pasunosauyio (Choristoneura diversana
(Hb.)) (JIsmues, 2008).

Tem He MeHee, eclii 00paTUTHCSA K JOCTATOYHO
o0mupHOMYy 00BEMY MyOJIMKAIIMKA, TTOCBSIIEHHBIX
JMCTOBEpTKaM, oOuTaromuM B TesanepMaHOBCKOM
JIECHOM MAacCHBE, MOXHO BBIIBUTH 3aKOHOMEp-
HOCTB, KOTOpas 3aKJII0YaeTCs B CIECIYIONIEM: TpaK-

THYECKH BCE PabOTHI CBSI3aHBI C 3€JICHOU NyOOBOM
nuctoBepTkoir (PybmoB m ap., 1989; XapueHko,
Hapanynra, 1983; Jlamues, 2011 u 1.1.). OnnHako,
Mo HamuM HaOIoAeHusAM, B TelsiepMaHOBCKOM
JECHOM MaccHuBe 3elleHast ny0oBas JIHMCTOBEpTKa
B nepuoa ¢ 2003 mo 2014 r. He oOHapyXUBanach.
OTO0 moATBEpKaaeTCsS Takxke AaHHbIMU (PyOmos,
VYrxkuna, 2010), cormacHO KOTOPBIM MOMYIs-
UMsl 3eJeHOM NyOOBOHM JIMCTOBEPTKH B IMEPHUOA
1996-2010 rr. HaxoauIach B CTaguM TIyOOKOM
nenpeccuu. MckiaoueHUE COCTaBIsSET MEPHUO]
2015-2018 rr., korma B JIMCTOBOM OIlaje CTa-
JIM NONaAaThCs JUCTh ¢ THNMYHBIMU JJIsI 3TOTO
HACEKOMOTO MOBPEKACHUIMH.

PaboTbl, TOCBSLIEHHBIE CEPIOKPBIIbHUIE
nyoosoit  (Ancylis mitterbacheriana (Denis
et Schiffermiiller, 1775)), oOuraromeri kak B
Tennep-MaHOBCKOM JIECHOM MacCUBE, Tak U B
nyOopaBax IOTO-BOCTOYHOM JecOCTenu, aBTop Ha-
crosimeil crtatbu He oOHapyxwi. He ormeuen
JAHHBIN BUJ] HACEKOMOTO U B KajacTpe 0ecro3Bo-
HOYHBIX )XKUBOTHBIX BopoHexkckoit 00i1. (BoasHos
u ap., 2005). Kpome Toro, nmpoBeneHHbIH 0030p
HWCTOYHUKOB MH(OPMAIINHU MTO3BOJHMI HAM CAEIaTh
BBIBOJ O TOM, YTO JAaHHBbIH BUJ JIUCTOBEPTOK M3-
Y4Y€H HEJI0CTAaTOYHO.

[IpoBoauMBIE HAMU HCCIIEIOBAHUS, CBSI3aHHbBIC
C M3YYCHHUEM BPEIOHOCHBIX IJIs Jeca HaCEKOMBIX

' Kupenko Hukonaii [eopriesud — nayd. corp. MeiepaabHOro rocyaapeTBEHHON0 GIOIPKETHOTO YupekIeH s Hayku MHCTHTYT 1ecoBe-
nennst (MJTAHPAH), Bopucorne6ckuii ¢punman ¢peneparbHOro rocyJapcTBEHHOTO 00pa30BaTeNbHOTO YUPEKICHHUS BBICILIETO0 00pa30BaHUs
«Boponexckuii rocynapctennslii yausepcuret» (b® ®I'BOY BO BI'Y), kana. 6uon. Hayk (nzhirenko@mail.ru).
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(Kupenko, 2010, 2014, 2017a, 2019), B yacTHOCTH
JUCTOBEPTOK, MMO3BOJISIIOT JTOMOTHUTH UMEIOIIAICS
psix paboT 3TOTO HANpaBJICHUS.

Matepuan u MeTofbl

OOBEeKTOM HCCIIEIOBAHUI CIY)XHJIa HaropHas
nyOpaBa MCKYCCTBEHHOTO CEMEHHOTO MPOUCXOXK-
JIeHus, npouspacraromas B TeliepMaHOBCKOM
necaom wmaccuBe (TJIM) (Boponexckas o06.,
51,349°NL; 41,977°EF, 160 M Ham yp. Mops).
[TepBrrit sipyc myOpaBbl COCTOMT M3 1yda yepel-
4aTOro MO3JHOpachycKaroueics GeHoIorndeckon
dopmbr (Quercus robur L. var. praecox Czern.)
(ITP®) (I Oonwmtet, BO3pacT 86 ner) ¢ MpuMe-
ceio sceus (Fraxinus excelsior L.) u munsr (Tilia
cordata Mill.) — 10JI+5+JI. Bropoii spyc mpen-
cTaBjieH KieHoMm ocTpoaucTHeiM (Acer platanoides
L.) u wasmom (Ulmus pumila L. (= parvifolia) ) —
7Kno3B (Kannuna, Xupenko, 2012).

[Mpubnuzurensno no 2010 1. B TpeTbeM spy-
ce HacaxjaeHus orMmeuanach JjemuHa (Corylus
avellana L.), B manpHelimeM oOHa mpoM3pacTana
Tonbko mo mepudepun kapraia. C 2004 r. 3gech
0oJblle HE HAONIONAETCs Tak)Ke M KIIEH IOJIEBOU
(Acer campestre L.). CienxyeT oTMETUTh, YTO B Ha-
yajie HalllhX MCCIeOBaHUN TUI AyOpaBbl XapakTe-
pHU30BaJICsl KaK CHBITEBO-0COKOBBIN. OnHako k 2007
I. OCOKa B JIAaHHOM 3KOTOIIE€ TIOJHOCTBIO BBIIAJA, B
pe3ynbTare 4ero TUM ayOpaBbl TpaHchOpMUPOBAI-
Cs B CHBITEBBIM. B HacTosIee BpeMs 0COKa 31ECh
CTaJla BHOBb MOSBIISTHCS.

HaGnronenuss mpoBoUIu Ha OJJHOW M3 TOCTOSH-
HBIX NPOOHBIX IJIOWIAZOK, 3aJI0KEHHBIX B 1954 1.
IpHU MTOCTAHOBKE OIBITA MO BIUSHHUIO PYOOK yxona
Ha TPOXYKTHBHOCTH NyOpaB. BriOpanuas mpoOHas
IUIOLIa/IKa B TOJIHOW Mepe 0ToOpa)kana COCTOSHUE
npouspacraroiieii 3ech nyopasel. PyOku yxona Ha
HEel He MPOBOJUIINCH.

COop Mmarepualia OCYIIECTBISAIN C IMOMOUIBIO
nuctoBoro omana. Omaxg cobupanm B TEPHON
2003-2018 rr. ¢ momompio 10 onamoynoBuTene,
pa3MelIeHHbIX Ha TPOOHOM TIIOIMAJAHN CIydaiiHbIM
obpa3zom. B kauecTBe omamoynoBHUTEIEH HCIOJb-
30BaJIM JiepeBsiHHBIE pamMKku pazmepom 0,7x1,0 m.
J1s oTBOA TOKI€BOM M TAJION BOJIBI, & TAKXKe JJIs
ynobcTBa cbopa omaja OCHOBAaHHSI PaMOK 3aKphI-
BaJIM MapomnpoHuiaemMoil memOpanoii. Pamku pac-
MoJIarajuch HEMOCPEICTBEHHO Ha IMOBEPXHOCTHU
MOYBHI.

[lepBriit cOop omaga (cyMMapHBId omaj 3a Be-
CEHHe-JIeTHUH Mepuoa) NPOBOIAMIN MTepe HauauIoM
nucronaga. C6op omaza ¢ Havana JUCTONaza 0
ero OKOH4YaHwus, T.€. ¢ Hayaja ceHTa0ps mo aexkadpb

WM JI0 IEPHO/ia BINAJIEHNS yCTOWYMBOTO CHEKHO-
ro MOKpoBa, NPOBOAMIM C MEPUOJUYHOCTHIO 7—10
nueit. Ilepen HawanmoM clieyromiero BereTamroH-
HOro mepuoja (mocijie cxojla CHEXHOTO IOKpPOBa)
NPOBOJMUIN TMOCJIEIHUN y4eT — CyMMapHBIA Omajn
3a 3uMy. Takum oOpa3om, coOpaHHBIA OMaJ OTO-
Opakan JHMCTOBYIO MacCy HacaxaeHus, cPopmHu-
pPOBaHHYIO B TE€UEHHE TEKYIIEro BEereTallMOHHOIO
nepuoza.

CoOpannblii onajy pazbupanu no Mop¢oiaoru-
4eCKUM (DpaKIusiM, OTHOW M3 COCTABIISIONINX KO-
TOPBIX OBUTM CBEPHYTBIE KyJIEYKOM JHUCTHs AyOa,
I71e HaXOJWINCh JUYMHKH — T'yCEHUIbl UCCIENY-
€MOro HacCeKOMOTO. DTH JMCThbS MOLITYYHO MOJA-
CUUTBHIBAIIM, & 3aT€M MX YUCIIO MEePEeCYUTHIBAIN Ha
rekrap (ThIC. HIT.'I‘ail). Jluctes nyGa BeICyIIMBAIU
10 abcomoTHO cyxoro Beca (ACB), B3BemuBaiu ¢
touHoCcThIO 110 0,1 T, a ux Bec (P) TakKe mepecyu-
THIBAJIX HA TEKTap (T'rafl).

st onpeneneHnss BULOBOW NPUHAMIEKHOCTH
HAaCcEKOMOT0 B J1aOOPaTOPHBIX YCIOBUSIX BBHIBOAMIH
ero umaro. /[js 9Toro cBepHyThIe JIUCThS TTOMella-
7Y B TeppapuyM, Tae ObUIH CO3MaHbl YCIOBHS, PHU-
OJIMKEHHBIE K €CTECTBEHHBIM.

B nanHo#i paboTe mcmonb3oBaH KOAI(PPUIIHEHT
K, KOTOPBIIl UMEET pa3MeEPHOCTh M H oToOpaxa-
eT yaenbHbeii ACB nuctheB ay0a 1o OTHOIICHUIO
K eIMHHIIEC TUIOMIaJN MX MOBEPXHOCTH. MeToamka
OTIpEe/ICNICHHS ATOTO KO3PPUIIEHTA 3aKII0UaeTcs B
CIIeIyIOLIEeM.

U3 oTcoprupoBaHHBIX (pakuuil JTUCTHEB 1yda
CIydaiiHeIM 00pa3oM («BCIIETYI0») OTOMpanu 00-
pasubl, COCTOSALIME U3 HEKOTOPOTO YMCIia JIUCTHEB.
B ciyuae xopoOiieHHS 3TUX JTUCThEB, HAPUMEDP B
pe3ysbTaTe eCTECTBEHHOW CYIIKH HWIJIM MEXaHH4e-
cKkoi pedopMariuu, UX 3aduBaid Ha 1-2 9 KUTAT-
KOM, a 3aTeM Ha 8§—12 y momemany Mexay JTUCTaMu
Oymaru nox npecc. [lociie 3TOro JIMCThA CKaHUPO-
BasH, BeicymuBaiu 10 ACB u B3BemmBanu ¢ Tou-
HoCThIO 10 0,005 1. [To momy4eHHBIM N300paKeHN-
M JINCTHEB OMpENEeNsN MIONaAb UX MOBEPXHO-
ctu. Koaddumument K paccuuThIBaIu Kak OTHOIIIE-
Hue ACB nuctbeB o0pasna K uX IIomaiu.

Koaddunuent K oToOpakaeT u KOJTUYECTBEH-
HYIO OLICHKY CpeIHEH TOIMMHBI JUCThEB. MHBIMU
cioBaMH, 4eM OoJbie 3TOT KOdPQPUIMEHT, TeM
TOJIIIE WJIN TIIIOTHEE NUCT. [0 HamuUM JaHHbBIM, JTH-
CTbsl, XapaKTepHU3YIOIHNEeCs MEHBIINMHU 3HAUCHU -
Mu kodunmenrta K, pacnosiararorcsi B HUKHHUX
4acTsIX KPOHBI JIepeBa, T.€. SIBISIOTCA TCHEBBIMH.
Jluctest ¢ HanbonpmMMK 3HaYeHus MU K pacmosia-
ralmTCsl B BEpXHEH (BHEIIHEH) 4acTU KPOHBI U SIB-
JISFOTCS CBETOBBIMH.
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Ucnonep3oBanne 3HaueHui P u K MO3BOJISET
paccuntarh LAl — WHIEKC TUCTOBOM MOBEPXHOCTH:

LAl = P/K.

B nomonHeHue K BBIIENPUBEACHHBIM HCCIE-
noBaHusM ¢ 2012 r. mpoBoauiM aHaidu3 omnaja,
COOpaHHOTO B JIPyTruX TUIAaX AyOpaB (ZaHHBIE IO
omaay B mepuon 2012-2016 rr. mpemocTaBieHBI
H.®. Kamnunoit). B Hacrosmeit pabore WCHomb-
30BaH TakXke C(QOpPMUpPOBaHHBI HAMHU MAacCHUB
METEOpPOJIOTHYECKUX JaHHBIX, MOJIYYEHHbIX HEIO-
CPEACTBEHHO B 30HE NPOBEACHHUS HCCIEAOBaAHUUN
(Kupenxko, 20170).

AHanmn3 Nojay4YeHHBIX PE3yNbTaTOB MPOBOIUIH C
MOMOIIBI0 MaTeMaTHYECKUX METOJO0B CTATUCTHKH,
ucnons3ys cpeny MS Excel.

Pe3ynbTaTbl U X 06CYXAEHME

[Mpun 0O6paboTke TUCTOBOTO oOmMajaa, HaYMHAS C
2007 1. (Kupenko, 2010), MbI cTanu 3aKOHOMEPHO

HaOI0aTh HANMYKE B HEM CBOEOOpa3HBIX, CBEp-
HYTBIX B KyJi€4eK M 3aredyaTaHHbIX JIUCThEB Ay0a,
puc. 1. Ilpu BCKpBITUH TaKUX JIUCTHEB MBI OOHAPY-
XKUJIU TaM 3€JE€HOBATYI0 T'YCEHHUIYy IJIMHON OKOJIO
10 mMm. B Oonee mo3nHuii (OCEHHMI) IEpUOA B Ta-
KHX JIUCTBSIX HaOIIONamach KyKOJIKa, a TaKKe IKC-
KPEMEHTBI, OCTaBJICHHbIE TYCEHULICH, puc. 2.

ITpoBeneHHBIN HAMU aHAJINU3 B LIEJIIX COMOCTAB-
JeHUss MOP(OIOTUYECKUX NMMPU3HAKOB CBEPHYTOCTH
JMCTa, IMYUHKU, TYCEHHIIB U KYKOJIKH, a TAK)Ke UX
ONHCAaHUS C JaHHBIMH, UMEIOIIUMHUCS B UCTOYHU-
Kax MHQOpMAIMHU, HE MO3BOJUI HAM OJHO3HAYHO
BBISIBUTH IPUHAJJICKHOCTh 3TOTO HACEKOMOTO K
ONpPENEIICHHOMY BUAY.

UToOBI oOmpeAenuTh BHUJ OITOTO HACEKOMOTO,
MBI BBIBeIH ero mmaro. @ororpaduu BBIBEIEHHO-
ro uMaro mpeacraBieHsl Ha puc. 3. C MOMOIIbIO
onpenenuress (3arynses u ap., 1978) 0o ycra-
HOBJICHO, YTO JIAHHOE HACEKOMOE SIBJISIETCS] CEPIIO-
KpbuibHHIICH ayOoBoii Ancylis mitterbacheriana

Puc. 1. CBepHyTHIC IUCTHSI, HAOMIOTaEMBIC B OTIaIe

Puc. 2. Ha6J'IIO,Ha€MLIe B CBCPHYTBIX JIUCTHAX I'yCCHUIIA, €€ OKCKPEMCHTBI
" KYKOJIKa
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Puc. 4. /lunamMKKa YUCICHHOCTH CBEPHYTHIX JINCTHEB CEPIOKPBUILHUIIBI J1yO0BOH (1)
n ko3¢ ¢unnenra K (2) B nepuox 2007-2018 rr.

IPBI3YILIME HACEKOMBIE B MIEPBYIO OUEpE/b MOBPEK-
naioT ocinabineHHble pacteHus. [loatomy maccoBoe
ocialblieHHe pacTeHUH NPOBOLHUPYET YBEIUUYECHHUE
ux yucneHHoctu. [ercreurensHo, 2010 r., kak u
npeamiectByromuii emy 2009 1., ObuUIH aHOMAIb-
Ho 3acymnuBbsiMu (JKupenko, 20176). Takue mo-
TOIHBIE YCJOBHS CIOCOOCTBOBANM OCIA0ICHUIO
J€pEeBbEB, UYTO MOTJIO BHI3BaTh YBEJIMYECHUE YHC-
JIEHHOCTH CEPHOKPBUIBHUIBI Ay00oBoH. OmHaKo
2018 1., xak u npeamectBytomuii emy 2017 r., He
OTINYAJICA KaKUMHU-ITHO0 aHOMaJbHBIMU MOTOAHBI-
Mu ycioBusmu. Ilostomy ¢ mo3unum ocnabieH-
HOCTH JIepPEBbEB MBI HE MOXKEM J1aTh OOBSICHEHHE
CYILIECTBEHHOMY YBEJIMYEHHUIO UUCIEHHOCTU Cep-
MOKPBUTBHUIIBI Ty00BO# B 2018 T.

Kpome aumHaMuUKM YHCIEHHOCTH CBEPHYTHIX
JIUCThEB Ha puc. 4 npeacTaBieHa JUHAMUKA U3Me-
Henus ko3pdunuenta K. Kak BuaHO, mpeacras-
JIEHHBbIE HAa PUCYHKe Tpaduyeckue 3aBUCHUMOCTHU
ATUX MapamMeTpoB B3auMocBsI3aHbl. Kosdppunuent
koppensiiuu Mexxay Humu I = 0,5. Koadunuent
KOppEeJAIUH, pacCUnuTaHHBIN A nepuoaa 2009—
2017 rr., cocraBnset 0,9.

Ha ocHOBaHuMM NpUBEIEHHBIX AAHHBIX MOXHO
clenaTh CIeAYIOUINe MPEATON0KCHUS.

1. O6napyxennas namu B 2007 r. B8 TJIM cep-
MOKPBUIbHUIA 1y0OBasi Hauajga OKa3bIBaTh 3aMeET-
HOE BIIMSIHWE HA COCTOSIHHE JIUCTOBOTO ammapara
ny6a, nauunas ¢ 2009 r. (B mepuox 2009-2017 rr.,
r=20,9).

2. Tlpu 4YHCIEHHOCTH CBEPHYTHIX JIHCTHEB B
omnaje, COCTaBJIAIOLIEH O0KoJIo 649 ThIC. mT.'rafl,
CEepPHOKPBUIBHHIIA TOBPEXKJAaeT B OCHOBHOM 00-
Jiee TOHKHME W, COOTBETCTBEHHO, MEHEE MIIOTHBIE
nucThs Ayb6a. DTo cinenyeT u3 rpaduuecKux 3aBH-
CUMOCTEH, MpEeICTaBICHHBIX Ha pHUC. 4, KOTOpbIE
MOKAa3bIBAIOT, YTO C YBEJIWYEHHUEM YHCICHHOCTH
CEepHOKPBUIBHHIBI KO3 umuent K Takxke BO3-
pacraet. [IpuBeneHHbIE pe3ynbTaThl CBUJCTEIb-
CTBYET O TOM, YTO B OIaJic YBEIWUUBACTCS JIOISI
OoJiee TONCTBIX (CBETOBBIX) NUCTHEB. Y HAampoTuB,
C YMEHbIIEHHEM YHUCJICHHOCTH HAaCEKOMOTO ecTe-
CTBEHHOE COOTHOLICHUE CBETOBBIX U TCHEBBIX JIH-
CThEB B ONAaJe BOCCTAHABIMBAETCS.

Takum 00pa3zom, pHU yMEPEHHON YHCIEHHOCTH
CEPIIOKPBUILHHUIBI TyOOBOM OHa MOBPEKIACT, Kak
MpaBWIO, B OCHOBHOM OoJiee TOHKHE (TEHEBBIC)
JUCTHS. DTO BIOJIHE OOBICHUMO, €CIIM paccMaTpH-
BaTh JIUCThSA C TOYKU 3PEHUS KOPMOBOH 0asbl IS
3TOTO HaCEKOMOTO.

3.B 2018 r. npy YUCIAEHHOCTU CBEPHYTHIX JTUCTHEB
B OIlaje, COCTaBJIAOIueEll O6oiee 649 ThIC. MT.'Ta
CepIOoKpbUIbHUIA AYyOOBasi Hayalla MOBPEXKIATh U
CBETOBBIC JIUCThS AyOa — KodpdunueHt K B 3TOM
cIy4ae HeCKOJIbKO YMeHbIuICH (puc. 4).

Berlmen3noxkeHHOE O3BOJISIET CAENaTh CIeayIo-
e BbIBOAbl. CeprnoKpbUIbHULIA 1y00Bas IPU CBO-
el yMEepeHHOH YUCIEHHOCTH MMOBPEXIAET B OCHOB-
HOM TEHEBbIE TUCThA AyOa. ClieqoBaTeNbHO, B 3TOM
cilydae OHa HE HAaHOCHUT AyOy Takoro Bpeaa, KoTo-
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pbIii MOXET CYLIECTBEHHO OTPAa3UThCSl HA €0 CO-
crossHuu. [Ipn nanpHelneM yBeIN4YeHUN YHCIECH-
HocTH BpemoHocHocTh Ancylis mitterbacheriana
HAuYMHAET MPOSBIATHCS B OOJIbIIEH CTENEHU U 1O
9TOMY TIOKa3aTell0 CEepPHOKphUIBHHUIA AyOoBas
CTAaHOBUTCS CXOJHOM ¢ IPyIrUMU U3YUEHHBIMU BU-
JlaMU JINCTOBEPTOK.

O HecylecTBEHHOW BpPEIOHOCHOCTH CEPIIO-
KpblIbHUILBI AyOoBoi B TJIM B paccmaTpuBaemblii
HAMH TEepHOJ] HAOIIOJEHU MOXHO CYAHTh H IO
€€ BJIMSIHUIO Ha Maccy JIMCTOBOIO omaja. Tak, Ko-
3G PUIUEHT KOPPENsSIIuU ' MEXKIy YHUCICHHOCTBIO
CBEPHYTHIX JIUCTHEB U JUCTOBBIM OIIaJIOM COCTaB-
nser 0,04, T.e. cepnOKpPBUIbHUIA PAKTUIECKU HE
OKa3bIBaeT BIMSIHUS Ha JIHCTOBYIO Maccy nayOa.
[Mockonbky mnucToBas Macca ayba O4YEHb TECHO
koppeaupyet ¢ LAl (r = 0,9), ona He oka3pIBacT
BIMSHMS U HA 3TOT MapameTp.

Ctout o0paTuTh BHUMaHHE Ha XapakTep IO-
BPEXKJAEHUS JHUCThEB 3TOM nuctoBepTkoi. Kak
MpaBuUiI0, OHA MOBPEXAAET TOJBKO OJIHY I0OJIO-
BUHY JIUCTa, HE 3aXOJs 32 €ro TIaBHYIO JKHIKY
(puc. 5). Ecnium Takme mMOBpeXIAEHUS JIHMCTOBOTO
anmaparta y Qy0a 4epemyaroro cOCTaBISIOT Me-
Hee 30% ot o0Omield MOBEPXHOCTH JIMCTA, OHH,
COIVIACHO HAIlMM JAHHBIM, HE BBI3BIBAIOT y pac-
TEHHS] CYIIECTBEHHOTO YMEHBIICHHUS TaKOTro IO-
KazaTeqs, Kak TpaHcmupanus. ITO 0O0yCIOBICHO
TE€M, YTO BEJMYMHA TPAHCIHPAIIUU HE HAXOIUTCS
B IIPSIMO [IPONOPLMOHAIBHON 3aBUCHUMOCTH OT He-
MMOBPEKICHHOM IJIOIaAN TOBEPXHOCTH JIUCTA. DTO
[IOKa3aHO B OJJHOM M3 HAIIMX METOANYECKUX paloT,
rJIe MBI H3y4daju BOAOMOTpeOIeHNe qepeBbeB q1yda

YepemyaToro ¢ pa3Hoil CTemneHbio Aedonanuu
kpoH (XKupenxo, 2003).

[IpoBeneHHbI aHANN3 BIHMSHUS TOTOMHBIX yC-
JOBUH Ha JAMHAMUKY YHCJIEHHOCTH CBEPHYTBIX
JUCTHEB HE MO3BOJMIJ HaM BBIIBUTH JI0CTOBEPHBIX
KputepueB. Tak, KOPPEISUUOHHBIM aHaIU3 CBS3U
MEXK/ly YMCJIEHHOCTBIO ATUX JINCTHEB U OCaJAKaAMH,
BBINIA/IaBIIMMH B TE€UEHUE BEr€TallUOHHBIX IIEPUO-
JIOB, TIOKa3aJl HHU3KUI KO3()PUIMEHT KOppeIsIuuu
(r = =0,1). OgHako 3aBUCHUMOCTH YHMCJICHHOCTH
TAaKUX JMUCTHEB OT OCAJKOB, BbIIAJABIINX B HIOHE,
ObL1a HaMHOTO cuibHee (I = —0,5). Takum 06pa3zom,
MOXXHO JIOIIYyCTHUTb, YTO HUIOHBCKUE OCAJKU OKa3bl-
BaJIl CYIIECTBEHHOE BIMSHHE HA YHUCIEHHOCTH
MMaro HaceKOMOTO — YBEJIWYEHHE KOIMYeCTBa
0CaJIKOB IPUBOAMIO K YMEHBLICHUIO YUCIEHHOCTH
nMaro. [TockonbKy B TeueHHE BETETAlMOHHOTO Tie-
puona IMHaAMUKa BbIIAJEHUs OCaJKOB HaXOJUTCs B
nporuBogaze ¢ JUHAMHUKON TeMIepaTyphl BO3/yXa,
(r = -0,6) (OKupenko, 20176), MOXXHO 3aKJIFOUUTb,
4T0 HalIoaemMasi B 3T0 BpeMs TeMITepaTypa BO3ayXa
HE OKa3bIBaeT BIMSHHUS HA YHCICHHOCTh HACEKOMOTO.
Jlup B WIOHE YBEIMYEHUE CPEAHEMECSYHOU TEM-
nepaTypbl MOIVIO TPUBECTH K YBEIMUYCHHUIO YMCIICH-
HOCTHU Hacekomoro. O4eBUIHO, YTO JUIsl [10JIyYeHUs
0oJiee 3HAUNMBIX CTENEHEeH accolnai He0OXOAMMbI
0oJiee MPOIOIKUTEIHHBIE HCCIICIOBAHNS.

B 3akmrodueHue cienyer 3aMeTUTb, YTO Ha IO-
BpPEKJCHUS JHCThEB Ay0a CepHOKPBUIBHUIEH Y-
00BOW HaKJIAJBIBAIOTCA IOBPEXKACHHS, HAHECEH-
HblE JPYTHUMH BHUJAMH HACEKOMBIX-(PHUII0(aros.
Tak, nyopasel TJIM perynsipHo TOBpeXaaeT NIU-
pOKOMUHHpYOIas ayboBas Monb (Acrocercops

Puc. 5. JIucThs, HOBpeXICHHBIE CEPIIOKPBUILHUIIEH Ty00BOii
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YIK 582. 275. 54 581.55

OBWAA XAPAKTEPNCTUKA COOBLUECTB
MAKPOBOJOPOC/EN — KOJTOHM3ATOPOB
NCKYCCTBEHHbIX COOPY>XEHW B YEPHOM MOPE

1 2
UK. Eecmueneesa , 1.H. Tankosckas

Maxpodaopa 6eperoBsix coopykeHnil B UepHOM MOpe M CTENEHb YCTOWYMBOCTH
ee GyHKIMOHUPOBAHUS TIO] NSHCTBUEM BHEIIHHX a0HOTHYECKUX (PAKTOPOB OCTAIOTCS
MaJION3y4YCHHBIMH. B CBsI3U ¢ 3TUM OBUIHM IPOBEICHBI IN SitU HCCiieMoBaHus CTPYKTYPHO-
(YyHKIIMOHATBHOW OpraHU3aIlid MaKpoajlbrooOpacTaHMUs MCKYCCTBEHHBIX COOPYKCHUH
B/IOJIb BCETO KPBIMCKOTO NpuOpexps UepHOTO MOpPS METOAOM yYETHBIX IJIOIAI0K,
MPUHSATOTO B TUApoOOTaHMKE. MOpCKHE MCCIEIOBAaHUS MO3BOJUIM BIEPBBIE NaTh
9KOJIOT'0-CHCTEMATHUECKYI0 XapaKTepPUCTHKY MaKpOBOAOpPOCIeh-o0pacTaTenei n onucarh
0COOEHHOCTH MX BCTpeuaeMocTH B 31 paiioHe ceBepO-3ama HoT 0, 3a11aJHOT 0, FOT0-3a11aHOTO,
IO)KHOTO W FOTO-BOCTOYHOTO mpuOpexnss Kpbima. CoobmiecTBo oOpacTaHus BKiIrodaeT 99
BHUII0B 54 pomos, 30 cemeiicTs, 21 mopsnka otaenoB Chlorophyta, Ochrophyta u Rhodophyta.
BuioBoe cOOTHONIEHNE OT/ENOB CBUAETENBCTBYET O MPEHMYIIECTBCHHOM BKJIaJ€ KPACHBIX
Boziopocieit. dnopuctudeckuit kodpdunrent OenpamMaHa MOKA3BIBACT, YTO HCCICTOBAHHBIN
(UTOIEHOH TT0 COCTaBy ONM30K K cyOTpommueckoi duope. [Ipomopmun conoqInHEeHHBIX
TakcoHOB B (urorenone, y Chlorophyta m Rhodophyta cBumeTenscTBYIOT 00 WX BBICOKOM
HaCBHIIIEHHOCTH BUJaMH. boJbIas 107151 poJioB ¥ CEMENCTB, TPECTABICHHBIX COOTBETCTBEHHO
OITHUM BHJIOM M OJHUM DPOJIOM CBHICTEIBCTBYET O NMECTPOTE TAKCOHOMHUYECKOTO COCTABA.
Pacnipenesnenne BUAOB IO IPyNIaM MOCTOSHCTBA OTIMYACTCS HEPABHOMEPHOCTHIO, NPHU
KOTOPOH BKJIa/l CITy4alHBIX BUIOB B HECKOIBKO pa3 OOJIbIIE, 4eM J00aBOUHBIX M IIOCTOSTHHBIX.
DKONOTHYECKUH aHAJTU3 BRISIBUJ TOMHHHPOBAHUE BENYIICH, OTHOIETHEH, OMUTOCApOOHOI
U MoOpcKoi rpynm. B cocrtaBe obpacTaHus oOHapyXeHB 8 BHIOB, 00Jamaromux

MIPUPOJOOXPAHHBIM CTaTYCcOM U BKItOUeHHBIX B Kpacuyro Kuury Kpeima.

KnoueBble cnoBa: YepHoe mope, KpbiM, THAPOTEXHUYECKOE COOPYIKEHUE,
¢buTooOpacTaHme, IKOJIOr0-TAKCOHOMUUYECKHIT COCTaB, BCTPEYaeMOCTb.

Paboter mo umccnepgoBaHuto oOpactanus pudoB
UMEIOT HE TOJIbKO TEOPETUYECKHI, HO U MpaKThde-
CKMHI CMBICI, MOCKOJIBKY HMX pE3YyJlbTarbl, ¢ OJHOHN
CTOPOHBI, MOTYT CTaTh OCHOBOH [UIsi pa3paboTKu
croco0oB OOpPBOBI (MM MPOPMIAKTHKHN) C OCEIaHU-
€M IpOoMaryli, pOCTOM M Pa3BUTHEM M3 HUX OPraHu3-
MOB-OOpacraresnei, a ¢ Jpyroil CTOPOHBI, TO3BOJIAT
OLICHUTH BO3MOKHOCTb MCIIOJIb30BaHUS NCKYCCTBEH-
HBIX TOBEPXHOCTEH /Il pa3MeIlleHUs BUOB, KOTO-
pBIe MOTYT CITOCOOCTBOBATh OYHUILEHUIO MOPS U ITPH-
MEHATHCS B XO35IUCTBEHHOU JIEATEILHOCTH YeI0BEKa
(Kamwu u ap., 2003; Kankos u jap., 2016; Jleener,
T'opneesa, 2017; Levenets, 2007). K Baxuedmum
KOMITOHEHTaM COO0IIecTB 0OpacTaHusi OTHOCSITCS
Makpodutsl. MccnenoBannid, MOCBSAMIEHHBIX MAaKpO-
¢uronepucdurony (MPII) B Uepnom mope, BecbMa
majio (EBcrurueesa, TankoBckas, 2010a; 20100;

2014; 2015), u x HacTOsIIEMY BPEMEHH TaKHE CO-
o01ecTBa OONBIIMHCTBA YUYACTKOB KPBIMCKOTO MPH-
OpeXbst OCTAIOTCS HEM3BeAaHHBIMU. CTETIeHb YCTOM-
YUBOCTH (PYHKIIMOHUPOBaHUS Makpodiopsl 00Opa-
CTaHMs TOJ [JCHCTBMEM BHEUIHMX aO0MOTHYECKHUX
(hakropoB Takxke Mano uzydena (3esrunues, 2007).
Just pemeHust 3Toi mpobiemMbl HAa MEPBOM dTare
ObUTH TIPOBENEHBI IN SitU MccaenoBaHMus COCTaBa U
OpraHu3anuu MakpoduronepupuToHa 3alIMTHBIX
rugaporexHudeckux coopyxenuit (I'TC) Brnons Bcero
KPBIMCKOTO IpuOpexbs UepHOTO MOpSI.

Iens paboThl — 1aTh OOIIYI0 XapaKTEPUCTUKY BH-
JIOBOTO COCTaBa, BCTPEYAEMOCTH BHIIOB M IKOJIOTO-
TaKCOHOMHMYECKOH CTPYKTYpBHI B cooliecTBe oOpa-
cranus 6eperosix [ 'TC B pa3ubix paiionax YepHoro
Mopsi. [lodydeHHbIE TaHHBIE MOTYT CIIY>KUTh OCHO-
BOW JUJII OLCHKH MPOCTPAHCTBEHHOW M3MEHUYMBOCTHU

1 o
EBcturaeesa Vpuna KoncTaHTHHOBHA — CT. Hayd. cOTp. oTAena 6bnorexnonoruii u puropecypco ®I'bBYH Mucturyra Mopckux
v . . . 2
6uonornueckux uccnenosanuii uM. A.O. Kosanesckoro PAH, xann 6uon. Hayk (ikevstigneeva@gmail.com), ~ TaukoBckast Upuna
HukonaeBHa — Mi1. Hayd. coTp. oTaena ouorexHomoruii u puropecypcoB ®I'BYH MHcTHTyTa MOPCKUX OMOJIOTHUYECKHUX HUCCIIEI0BA-

Huii uM. A.O. Kosanesckoro PAH, (Logrianin@nm.ru).
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Tabnuma 1

Cnuncok BMAoB 1 Nx BCTpedaemocTb (R) B cocTaBe Makpodiopbl obpactaHunsa M'TC
B YepHoM mope

TTopsinkoBsIii Taxcon R, %
HOMEp
Chlorophyta
Ulvophyceae
Ulvales
Ulvaceae
1 Ulva flexuosa Wulfen 16
2 U. intestinalis L. 74
3 U. linza L. 58
4 U. rigida C. Agardh 71
5 U. torta (Mertens) Trevisan 35
6 U. prolifera O.F. Mu 13
7 U. maeotica (Proshkina-Lavrenko) P.M. Tsarenko 3
8 U. compressa L. 3
Ulvellaceae
9 Ulvella viridis (Reinke) R. Nielsen, O’Kelly & R. Wysor 3
Bryopsidales
Bryopsidaceae
10 Bryopsis plumosa (Hudson) C. Agardh 19
11 B. corymbosa J. Agardh 19
12 B. cupressina J.V. Lamouroux 6
13 B. hypnoides J.V. Lamouroux 6
Cladophorales
Boodleaceae
14 Cladophoropsis membranacea (H. Bang ex C. Agardh) Bergesen 39
Cladophoraceae
15 Chaetomorpha aérea (Dillwyn) Kiitz. 32
16 Ch. linum (O.F. Miill.) Kiitz. 48
17 Ch. ligustica (Kiitz.) Kiitz. 10
18 Cladophora albida (Nees) Kiitz. 87
19 Cl. laetevirens (Dillwyn) Kiitz. 61
20 Cl. sericea (Hudson) Kiitz. 68
21 Cl. vadorum (Aresch.) Kiitz. 23
22 Cl. liniformis Kiitz. 13
23 Cl. coelothrix Kiitz. 6
24 Cl. siwashensis C.J. Meyer 3
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IIpoooncenue maon. 1

ITopsinkoBbIi Takcon R. %
HOMEDP

Delesseriaceae

65 Apoglossum ruscifolium (Turner) J. Agardh 19
Dasyaceae

66 Dasya baillouviana (S.G. Gmel.) Mont. 6
67 D. hutchinsiae Harvey 6

Rhodomelaceae
68 Polysiphonia fibrillosa (Dillwyn) Spreng. 3
69 P. stricta (Mertens ex Dillwyn) Greville 6
70 P. denudata (Dillwyn) Grev. ex Harv. 45
71 P. opaca (C. Agardh) Moris & De Not. 39
72 Leptosiphonia brodiei (Dillwyn) A.M. Savoie & G.W.Saunders 10
73 P. elongata (Huds.) Spreng. 26
74 P. sanguinea (C. Agardh) Zanardini 6
75 Vertebrata byssoides (Goodenough & Woodward) Kuntze 3
76 V. subulifera (C. Agardh) Kuntze 55
77 V. fucoides (Hudson) Kuntze 26
78 Palisada perforata (Bory) K.W. Nam 32
79 Osmundea truncata (Kiitzing) K.W. Nam & Maggs 10
80 Laurencia coronopus J. Agardh 48
81 L. obtusa (Hudson) J.V. 32
82 Chondria capillaris (Huds.) M.J. Wynne 19
83 C. dasyphylla (Woodw.) C. Agardh 13
84 Xiphosiphonia pennata (C. Agardh) Savoie & G.W. Saunders 6
85 Lophosiphonia obscura (C. Agardh) Falkenberg 10

Gelidiales
Gelidiaceae
86 Gelidium crinale (Hare ex Turner) Gaillon 52
87 G. spinosum (S.G. Gmel.) P.C. Silva 32
Corallinales

Corallinaceae
88 Jania virgata (Zanardini) Mont. 3
89 J. rubens (L.) J.V. Lamour. 10
90 Ellisolandia elongata (J. Ellis & Sol.) K.R. Hind & G.W. 55

Saunders
91 Corallina officinalis L. 23
Lihothamniaceae

92 Phymatolithon lenormandii (Areschoug) W.H. Adey 16
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TaOnuma 2

DOPUCTUYECKIIA CMIEKTP BeAYLLMX (MO Yncny BUAoB N) Ha|BU0BbIX TAKCOHOB B Makpodiope o6pacTaHus
TMAPOTEXHUYECKIX COOPYXKEHUIA

Takcon

poxn N, en. panr CeMencTBO N, en. paur MOPSIIOK N, en. paur

Ulva 8 1 Rhodomelaceae 18 1 Ceramiales 34 1
Polysiphonia 7 2 Cladophoraceae 14 2 Cladophorales 13 2
Cladophora 7 2 Ceramiaceae 12 3 Ulvales 9 3

Ceramium 7 2 Ulvaceae 9 4
Corallinaceae 7 5 Bcero 56 BUIOB
Bcero 29 Bunos
Bcero 60 BUIOB

Tabnuma 3

|_|p0I'I0pLI.I/II/I TaKCOHOB 1 TAKCOHOMUNYECKME CMNEKTPDbI MaKpOCpI'IOpr O6paCTaHI/IF| TMAPOTEXHUYECKNX coopy>KeH|/||7|

[ponopiuy TaKCOHOB (MOPSIOK : CEMEHUCTBO : POJ : BHI) TakCOHOMHYECKHE CIICKTPBI
duroneHOH 1:1:3:5 BHJ/POIT 1,8
Chlorophyta 1:1:2:7 BHUJI/CEMENCTBO 3,3
Ochrophyta 1:1:2:2 BUJI/TIOPSIOK 4,7
Rhodophyta 1:1:3:5 poa/ceMencTBo 1,8

Tabnuma 4

BcTpeyaemocTb BMLOB MaKpOgiopbl 06pacTaHns 1 UX pacrpeseneHvie Mexay rpynnamm
MocTOsIHCTBA

I'pynnsl nocrostHCTBa

MTOCTOSTHHAS nobaBovHas ciTyJaiiHas
Ch Och Rh Ch Och Rh Ch Och Rh
6/43 2/14 5/43 4/18 3/14 14/68 20/31 13/20 32/49

11 puMeEeydaHUueC: nepea ‘{epTOﬁ HIpeaACTaBICHO a0COJIIOTHOE YHCIIO BUOB, ITOCJIC YEPTHI — IIPOLICHTHOC

coJepKaHue BUOB B IPYIIIE.

kuH, MuTtpomnoisckas, 1994). Mcnonbp3oBanue 3T0ro
napaMeTpa MO3BOJISIET YCTPAHUTh JIOXKHBIE BBIBOJBI
0 pOJIM Pa3IMYHBIX TPyNHN BoAopocield B hopMupo-
BaHWU OHWOIOTHYECKOro pazHooOpasus. Bcerpeua-
€MOCTb BHUJOB, BXOJSIIMX B COCTAaB MakpoQIopbl
obpactanus ['TC, BappupyeT B IIUPOKUX TPAHUIAX,
nocturas B cpenneM 25, 23 u 17% y Bugos Ch, Rh u
Och coorBercTtBeHHO. TakuMm pa3zOpocoM 3HaUCHUUN
ko3 duruenTa R oOycnoBieHa HeOOIbIIAsT CPETHSIS
BCTpPEYaeMOCTh BUNIOB Bcero QurorneHona (23%).
Hns oopacranus I'TC nanbosee xapaKTepHbI BUBI,
y kotopbix 3HadeHue R mpesbimaer 50%. K sroit
rpynmne OTHOCHUTCS KaXAbld JECATHIA BHI, CpeaH
nux Buasl pomoB Ulva, Cladophora, Ceramium,
Callithamnion, Gelidium, Ellisolandia u Vertebrata.

Buaesl ¢ MakcuManbHO BBICOKON BCTPEYAEMOCTBHIO
(100%) He oObHApy KEHBI.

Pacnipenenenue BIIOB 1O TPYIIIIaM MOCTOSHCTBA
B 3aBHCHUMOCTH OT IOKa3zarenas R ornuuaercs He-
paBHOMEpHOCTBIO. Tak, BKJaJ CIy4allHBIX BHIOB
(R <25%) B HEcKoNbKO pa3 Oouibllle, UeM J100aBOY-
HbIX (50% > R > 25%) n noctosinabix (R > 50%)
(Tabmn. 4).

Kaxxgas rpymnma mocTosSHCTBA BKJIIOYAET BHUIBI
Tpex oTaenoB. B imo6oM otaesne mo abCoMOTHOMY
YHCIIy BUJIOB IIpeo0iafaeT ciyydaifHas rpynna. Be-
COMOCTH €€ BKJIaZia B OOIIYI0 CTPYKTYpY M BEIHUHU-
Ha MHJIEKCOB FOMOTOHHOCTH (J, ,) CBUJETENBLCTBY-
IOT O BBICOKOH CTETECHH I‘eTepO’TOHHOCTI/I ¢duTote-
HoHa oOpacranus (J, = 0,2; J, = 0,9). C yuyerom
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GENERAL CHARACTERISTICS OF MACROALGAE COMMUNITIES
AS COLONIZERS OF ARTIFICIAL CONSTRUCTIONS
IN THE BLACK SEA

LK. Evstigneeva', I.N. Tankovskaya®

Macroflora of seashore constructions in Black sea and degree of their sustainability against
action of external abiotic factors remains less investigated. In order to get insight into this
problem we accomplished in situ studies of structure-functional organization of macroalgo-
fouling of such installations along the Crimean coastal zone of Black sea by the method of
accounting areas accepted in hydrobotanics. Marine studies enabled for the first time to give
ecology-systematic characteristics of macroalgae of artificial constructions, and to describe pe-
culiarities of their occurrence in 31 regions of north-western, western, south-western, southern
and south-eastern coast of Crimea. The fouling community comprises 99 species, 54 types, 30
families, 21 divisions of Chlorophyta, Ochrophyta, Rhodophyta. Species’ interrelation of divi-
sions evidences predominant contribution of red algae. Feldman floristic coefficient shows that
the investigated phytocenon is very similar to subtropical flora by composition. Proportions of
subordinated taxons in phytocenon for Chlorophyta and Rhodophyta point out on their high
saturation by species. The largest fraction of divisions and families, represented by one species
and one type, respectively, evidences diversity of taxonomic composition. Distribution of spe-
cies by groups of constant features differs by irregularity, for which the contribution from inci-
dental species appears to be few times higher than from the added and constant ones. Ecology
analysis established the predominance of leading one-year oligosaprobe and marine groups. In
the composition of fouling community 8 species were found, featuring environmental status
and included into the Red Book of Crimea.

Key words: the Black sea, Crimea, hydraulic structure, phytoperiphyton, ecology-taxo-
nomic structure, occurrence.
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BUJBl OYEHb CXOAHBI MO Py MOPQOIOTHUECKUX
MPU3HAKOB (TaOUTyC pacTeHHs, XapakTep paccede-
HUS TUCTHEB, OKpPAcKa IIBETKOB H JIP.), YTO YaCTO 3a-
TPYIHSET, @ IOPOIO JIeJIaeT HEBO3MOXKHBIM OTIpesie-
JICHHE BUJIOBOW NMPUHAJIKHOCTH OT/ICIBHBIX pacTe-
Huil. TpynHOCTH ompejienieHus repOapHbIX 00pa3ioB
9H/ICMUYHBIX BHJIOB CBSI3aHBI TaK)Ke C HEIOCTATO4-
HOCTBIO MJIM HETIOJIHOTOM CyIecTBYIOLEro repoap-
HOro martepuana. TumoBoil oOpasei S. zaprjagaevii
yrepsiH. [lns S. vaginata cymiecTByeT eAMHCTBEHHBII
cOOp W3 THIIOBOTO MECTOHAXOXICHHUSI, COOPAHHBIN B
Havase nBeteHus (IIpunoxenne).

Ienp HamIero ucciie0BaHUs — TAKCOHOMHYECKas
peBH3Hs SHACMHUYHBIX BHIOB poaa Semenovia B Ce-
BepHOM [lamupo-Anae, BBISBICHHE WX TUArHOCTH-
YEeCKUX MPHU3HAKOB M YTOYHEHHE MX PACIpOCTpaHe-
HUS C UCTIOJIb30BAaHUEM MOP(OIOro-aHaTOMHUECKHUX
JTaHHBIX M COBPEMEHHBIX MOJIEKYJISIpHO-(uIorene-
TUYECKUX METOJIOB.

Martepuanbl 1 MeTofbl

[IpoBeneHbl cpaBHUTENBHBIE aHATOMO-MOpPhoIIO-
THYECKUE W MOJICKYJISIPHO-(QHIOTEHETHICCKUE HC-
CIIeZIOBAaHUSI KPUTHYECKHX BHIOB pojaa Semenovia
(S. alaica, S. vaginata u S. zaprjagaevii). B anamu3
ObLTH BKJIFOYCHBI Bce 15 BUI0B poja Semenovia, pac-
npoctpaneHHbix B [opHoit Cpenneit Azun (Ilpumo-
JKeHWe). Marepruanom i UCCIeAOBaHUS TIOCTYKHU-
U repOapHble 00pa3ibl, XpaHsmuecs B repoapusix
LE, MW, MHA, TAD, FRU, u o6pa3iisl, coOpaHHbIe
HaMmu B nipupoje B xoxae akcnenuuuit 2010-2015 rr.
o Cpenueir A3umu.

Mopdonoruro naoI0B U3y4daan ¢ MTOMOIIBIO CTe-
peomukpockona «Olympus SZ61». Cpessl TI1070B
IJISl aHATOMHYECKUX HWCCIEeIOBAHUN Jenald Bpyd-
HYI0, OKpalllMBaIl PACTBOPOM OCHOBHOTO (pykcuHa
1 n3ydyanu Ha Mukpockore «Olympus BX41».

B kauecTBe MOJIEKYyISIpHOTO Mapképa ObUIH BBI-
OpaHbl BHYTPEHHHE TPAHCKPUOHMpYyEeMbIe cIielicepsl
(ITST u ITS2) yuactka 18S-26S smepHoit pubdo-
comHoit JIHK. Cornacuo nuteparypHbIM JaHHBIM
(Baldwin, 1992; Valiejo-Roman et al., 2002, 2006;
Downie et al., 2010; Yu et al., 2011; Liu et al 2014;
Xiao et al., 2017), ITS oTtHOCHTCS K HanboJee 4acTo
HCIIOTB3YEMBIM B MOJEKYISIPHO-(UIOTCHETHIECKUX
HCCIeIOBAaHUSX MapKEpaM MPH M3YyUYEHUU CIOKHBIX
BHJIOBBIX KoMILIekcOB. Beienenue JIHK, ammudu-
Kanusi U cekBeHupoBaHue ydactka ITS mpoBogumu
COTNIACHO METOJIMKE, ONMHCaHHOW B pabore Valigjo-
Roman et al. (20006).

B monekynspHo-unoreHeTnyeckuil - aHaiu3
OBLTH BIiepBBIC BKIIFOUCHBI | TS-1mocneoBaTeIbHOCTH
30 oOpa3uoB BUI0OB poaa Semenovia.

N3 6a3wr nanabix GenBank (https://www.ncbi.
nlm.nih.gov/nucleotide/) B ananu3 Oblu AOMOI-
HUTENbHO npuBnedeHsl ITS-nocnenoBaTenbHOCTH
9 BHIOB Semenovia, a TakXe MOCIEI0BATEINb-
HocTH TakcoHoB u3 TpubO Tordylieae, Selineae
n Cachrys kmaasl. HykneoruaHsle mociemoBa-
tenpHOCTH ITS-yyacTka aHanmu3upyembIx BHUIIOB
BeipaBHUBanu B nporpamme MUSCLE (Edgar,
2004). IlpocmoTp pe3ynbTaToB BBIPABHUBAHUS
HYKJIEOTHJHBIX TOCJIEA0BATEIBLHOCTEH U TMO-
CIEAYIONIYI0 PYYHYIO I0pabOTKy BBHINOJHSAIN B
nporpamme BioEdit version 5.0.9. (Hall, 1999).
HabGop u3 62 BBIPOBHEHHBIX MOCIEA0BATEILHO-
creir (ITS1 u ITS2) comepxut 732 mo3unuu, u3
KOTOpbIX 427 — KoHcepBaTHBHBIE 166 — mapcu-
MOHHO-HH(pOpMaTuBHBIE U 139 — mapcuMoHHO-
HeunpopmatuBHbie. [lo pesynpraram aHanuza
ITS-nmocnegoBaTenbHOCTEN OBLIN MTOCTPOEHBI MO-
JNEKYJISIpHO-(PUIOTEHETUYECKUE JAEPEBbsl  JBYMsI
crocobamu: 0aiileCOBCKMM METOJIOM B IIporpaMme
Mr. Bayes 3.1 (Ronquist, Huelsenbeck, 2003) u
METOJIOM MaKCHUMallbHOW HKOHOMHH B TPOTpaM-
me PAUP* 4.0b8 (Swofford, 2003). IIpu ouen-
K€ YCTOWUYHMBOCTH TOIOJOTUH AEPEBHEB HMCIOJb-
30Bajy HeMapaMmMeTpuyeckuii OyTcTpem-aHalinu3
(Felsenstein, 1985) (100 moBTopHOCTE# OyTCTpE-
na). B xagecTBe BHEImHEH T'Ppynmbl OBIT HCIOb-
3oBan Carum carvi L., BeiOpaHHBIii Ha OCHOBa-
HUU Ooyiee paHHHMX HcclegoBaHui (Ajani, et al.,
2008). Tomonoruu aepeBLEB, MOTYUECHHBIE dTUMHU
METOJaMH, HE HJICHTUYHBI, HO KOHTPYIHTHBI B OC-
HOBHBIX y3/1aX. B cTarbe mpeacTtaBieHO KOHCEH-
CyCHOE MOJEKYISIpHO-()HIOTEHETHIECKOE Jaepe-
BO, MMOCTPOCHHOE OaliecOBBIM MeTOa0M (puc. 1).

Pe3ynbTaTbl 1 06CYXXAEHUS

[Tony4yeHHbIC AaHHBIC TOKa3ald, 4TO 00pa3Ilbl
BCEX MPOaHAIM3UPOBAHHBIX BUAOB poja Semenovia
o0beAMHAIOTCS B enuHylo kiaay 1 B rpymme
Tordylieae, koTopast UMEeT BRICOKYIO IOJACPKKY Ha
MOJIeKyIsipHOM ypoBHe (puc. 1). B knage I o0pasiibl
pa3HbIX BUIOB SEMENovia GopMUpPYIOT TPHU XOPOIIO
noanepxanueie cyoknansl (A, B u C). Ilpoananu-
3MpPOBaHHBIE KPUTHUYECKHE BHUJBI Pa3JIEIHINCh Ha
e cyokmansl (A u C). O6pasusr S. alaica u S.
vaginata BxomsT B cocTtaB cyOkiansl A, a 00pasiibl
S. zaprjagaevii hpopmupytot cyokmnany C. B cyOkia-
ne A obpasmsl S. alaica u S.vaginata ¢opmupyrot
OT/ICTIbHBIC BBICOKO IMOJJICp)KaHHBIC TI'PYNIbl 2 U
4 B xnacrtepax (a) u (b) coorBercTBenHo. B cy06-
kinage C oOpasubl S. zaprjagaevii o0beIUHUIUCH
B XOpOWIO MoAAepkKaHHYI0 rpynmy S. [TomydeHHbIe
pe3yabTaThl MO3BOJISIIOT CACNIaTh MPEANOIOKEHUE O
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ectecTBeHHOoCTH BumoB S. alaica, S. vaginata u
S. zaprjagaevii.

B kmactep a Bxomar obpasm S. alaica (98 uso-
TUN) HW CEMb HEWJICHTH()UIUPOBAHHBIX O00pa3-
noB Semenovia sp. (49*, 63*, 96*, 99* 101%*,
179*, 180%*). Oo0pasisr Semenovia sp. (49%, 99%,
101*,179%*, 180*) cdopMupoBain CaMOCTOSTENb-
HYIO BBICOKO mojjepkaHHyto rpynmy 1. Ilpu cpas-
HuBaHuu [TS-mocnenoBarenpbHOCTEH 00PA3OB 3TOU
IpyMNIbl ObLTM OTMEYCHBI CHHAIOMOP(QHBIC 3aMEHBI,
KOTOpBIE COINIACYIOTCS C IMOJOXEHHEM 3THX 00pas-
IIOB Ha (PMIIOTEHETHYECKOM JCPEBE M MAPKUPYIOT UX
0T 00Pa3IOB CECTPUHCKOM TpymIibl (2) B KiacTepe a
(puc. 1). CornacHo pe3synbTaTaM MOJIEKYISIPHO-(PH-
JIOT€HEeTHYeCKOro aHaiu3a, o0pasusl rpynmsl 1 Tpe-
OyIOT IOTIONTHUTENBHBIX aHATOMO-MOP(OIOTHIECKAX
UCCIIC/IOBAaHHI /ISl OTIPE/ICTICHUS MX TaKCOHOMUYe-
ckoro craryca. O6pasubl Semenovia sp. (96%, 63%)
BMecTe ¢ mzortunom S. alaica (98) obpasosanu ca-
MOCTOSITENIbHYO TpyHIly 2. Bce Tpu oOpasiia umeror
aHayoruunele ITS-mociieqoBaTeIbHOCTH, a TaKXKe
UJICHTUYHBIE MOP(OIOTHYECKUE XapPaKTEPUCTHUKU
(Kaymekc MaJOBETBSIIMICS; BIArajuila CTeOIeBBIX
JMCTHEB JIAHLIETHBIC MJIM TPEYroJibHbIC, HE PACIIH-
PCHHBIE, 3eJIeHbIe; 30HTHKH 3—5-Ty4eBbIC; JICTIECTKU
CO CIIMHKH TYCTO OITyIICHHBIC, HAPY)KHbIC YBEITUICH-
Hble). Ha 0cHOBaHMM BBINIEN3TI0)KEHHOTO MBI MOYKEM
OTHecTH 00pasipl Semenovia sp. 63* u 96* x Buxy
S. alaica.

B xmactep b BxoasT obOpasen S. vaginata (97
tum), Tpu obpasma S. bucharica (B. Fedtsch. ex
Schischk.) Manden. (72, 105, 107); o6pazern (108*),
ompeneneuneiii kak S. pimpinelloides (Nevski)
Manden., u 1Ba o6pasua Seseli tragioides Pimenov
(822 tunm u 845%). O6a obOpasua Seseli tragioides
yaajeHsl oT rpynmsl «Selineae», B 4aCTHOCTH OT
kinactepa «Seseli»n. OOpaselr, onpeneneHHBIH Kak
Seseli tragioides (845*) (co6pannbriit B TaKkuku-
CTaHE Ha I0)KHOM CKJIOHE 3epaBIIaHCKOTO Xpeo-
ta, B Oacceiine p. Capbor) u o6pasen S. vaginata
(97) — Tun, cobpanublii B Kuprusuu Ha ceBepHoM
ckioHe Typkecranckoro xpe6ta, B ypouutie Capbl-
513, 00BEAMHIIINCEH B OTJCNBHYIO TPyIITy 4 C BBICO-
KO MOjAepKKOH. DT 00pa3ibl UMEIOT HACHTUY-
uele ITS-nmocnenoBarenbHocTu. Pesynbrarsl cpas-
HUTEJIBHOTO MOJICKYJIAPHO-(QHUIOTEHETHYECKOTO
aHaJln3a XOPOIIO COMIACYIOTCS ¢ MOP(OIOTHYECKH-
MU JaHHBIMU (IIMPOKOJAHIICTHBIC MEpPEerOHYAThIe
BIarajuina creOJeBbIX IHUCTheB; 8—12-1myueBbie
30HTUKH; KpaeBbIC JICTIECTKM B 30HTHYKAX PaCIIH-
pEHHBIE, CO CIIMHKMU omylieHHbIe). Takum 00pazom,
B HACTOSIINI MOMEHT U3BECTHBI JIBA MECTA MPOU3-
pacranus Buja S. vaginata (puc. 2).

Hpyroii oopaszer Seseli tragioides (822) — tum,
coOpannbiii B Tamkukucrane Ha Kaparerunckom
xpebte, B gonuHax pek Komapoy u Ilarampnapa,
u Tpu obpasua S. bucharica (72, 105, 107), ogun
u3 koTopeix (107) cobpaH B TUIIOBOM MecTOOOH-
tanuu Seseli tragioides, cdopmupoBanu BMe-
CTE€ CaMOCTOSITEIbHYIO XOpOUIO MOAAEPKAHHYIO
rpynmy 3 B kiactepe b, nMeromyro XapakTepHble
Mopdonoruueckue mNpu3Haku (BiIaraauiia cTe-
OJIEBBIX JINCTHEB KOPOTKHUE, JIAHIIETHHIE, TPaBSHHU-
cThie; 30HTUKH (8) 10-22-myueBbie; 3yOIbl Yamey-
KM KOPOTKHE; JIETIECTKU OJIMHAKOBHIE, CO CIUHKHU
onmymeHnHble). Kpome Toro, ¢ JaHHBIMH BUJaMU
o0benuHsIeTCS 00pasel, ONMpeaeiIeHHBIN Kak S.
pimpinelloides (108%*), u3 Oacceiina peku Tymo-
nanr. O6pasen (108*) mbr oTHOCHM K S. bucharica,
TaKk KaKk OH He SIBJSETCS POJCTBEHHBIM oOpasziam
S. pimpinelloides, o6pa3yomum OTAeIbHYIO TPYII-
my B oTAajeHHOW cyOkiagze B. Ha ocnoBanum
MOJIy4eHHBIX JTaHHBIX MBI MOXEM clelaTh Npe.-
MOJI0KeHHe, 4yTo B kjactep (b) BxoasT nBa camo-
cToATENBbHBIX BHaa — S. vaginata u S. bucharica.
[Tomy4yennble pe3yabTaThl CTaBSAT MOJ COMHEHHUE
dakr cymecrBoBanus Seseli tragioides B kauecTBe
oTAenbpHOTO BUaa (puc. 1).

ITate oOpasioB S. zaprjagaevii (93, 94, 95, GB,
183%), B3sITBIC M3 Pa3HBIX MECT COOPOB, OOBEIMHHU-
JIMCh BMECTE U 00pa30Bad CaMOCTOATENbHYIO IPYyII-
ny 5 B cybknane C. Obpazen S. zaprjagaevii (183%),
(coOpanbii B Tamkukucrane Ha TypKeCTaHCKOM
xpedTe B Mmexaypeube HMcdana-Jlgiinsgk, ypouuiie
Keipk-bynak) okazasucs ceCTpUHCKHUM 110 OTHOIIEHUIO
K Apyrum obpasiam S. zaprjagaevii. Takoe monoxe-
Hue obOpasua S. zaprjagaevii (183*) ompenensiercs
HAJIMYUEM BHUIOCTICHU(PHYECKUX 3aMEH, KOTOpBIE
MapKHUPYIOT JaHHBIN 00pasen B rpynmne 5. Heobxomu-
MO TIPOBECTH IONOJHHUTEIbHbIE MOP(OIOTHUECKHE
HCCIIEI0OBAHUS 715l YyCTAHOBJICHUSI TAKCOHOMUYECKOTO
craryca obpasna u3 Keipk-bynaka.

Hwke st sHIeMu9IHbBIX BU0B Semenovia Cesep-
Horo [lamupo-Anas npuBeAeHbl KIOY ISl Opesie-
JI€HHS, KOHCHEKT, CIIUCKA TaKCOHOMUYECKUX MpPH-
3HAKOB, & TAK)KE C/AeNIaHbl TOUYEUHbIE KapThl apeasioB.

TakcoHOMUS

Knrou ona onpedenenus 6uooe

B kitoue npuBesieH takke Bux S. bucharica, oxa-
3aBIIMICS HA MOJICKYJSIPHOM JepPEeBE B OJHOM 00Jb-
mioit kiane ¢ S. alaica u npouspacraroiieii B TOM xe
TOPHOM Yy3II€.

1. Brnaranuma cTeOleBbIX JMCTHEB pAaCIIU-
pEHHbIC, SHIICBUIHBIC U JIAHIICTHBIE MEPEIOH-
YATBIE « . ot ovee et et e et e 2
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+ Braranumia cTeO1eBbIX JUCTHEB HE PaCIIMpPEH-
HBIC JIAHI[ETHBIC WU TPEYTOJbHBIC, 3CJICHBIC . . . . . 3

2. Kaynekc ManmoBETBUCTHIN; CTEOIN OJJUHOYHBIC;
JIETIECTKH TOJIbIC; JIOKOWMHOYHBIE CEKPETOPHBIC Ka-
HAJBIBI PE3KO HEPaBHBIC, TOXOIAT J0 YETBEPTH WU
HEMHOT'0 HW)KE CepEe/IMHBI TUIofa . . . . S. zaprjagaevii

+ Kaynekc cuibHO BETBUCTBINA; CTEOIW MHOTO-
YUCIIEHHBIC; JIEMEeCTKH CO CIMHHON CTOPOHBI BO-
WIIOYHO OTMYIICHHBIC; JIOKOMHOUYHBIC CEKPETOPHBIC
KaHaJbIlbl paBHBIE, JIUHHBIC, TOXOAAT 10 3/4 miu-
HBLTHTOMA « « oo e e e e e e eee e e e e S. vaginata

3. KpaeBbie nenecTKU HE YBEJIUUYCHHBIC, Ka-
YAEKC ¢ YKOPOYEHHBIMH BETOYKAMHU, KOMITAKT-
HBIF . o e e S. bucharica

+ KpaeBble jenecTku OOBIYHO 3aMETHO yBe-
JUYCHHBIC, BETOYKH KayJeKca KOPOTKHE HIIH
B1010705 0505 (U S. alaica

Koncnexkm snoemuunuvix 6uooe

Semenovia alaica Lazkov, 2007, Bot. Zhurn. 92,
6: 913. — CemeHoBus anaiickasi.

Typus. Kirghizia: “Jugum Alaicum, declivum
generale boreale ad occidentem ab lacum Kurban-
Kul, 15.06.2006, G.A. Lazkov” (holotype: LE!;
isotypes: FRU!, MW! MW0594097).

PacnpocTpaHeHue. Kupruzus, TaJKUKHCTaH:
ceBepHBbIE CKJIOHBI Amaiickoro u TypkecTaHCKO-
ro XpeOTOB; FOKHBIA CKJIOH AJlaiickoro xpedTa —

BHJI paHee JUIS DTOM 4acTu XpedTa He TPUBOIUICS
(puc. 2).

TakcoHOMMYeckMe npusHaku. Crebmu TI0T-
HBIE; Kay/IeKC MAJIOBETBSIIUIICS; BIIaraauia creomne-
BBIX JIMCTHEB JIAHIICTHBIC WM TPEYToJbHbBIE, HE pac-
HIMPEHHBIC, 3€JICHbIC; 30HTUKU 3—5-JTy4eBbie; 3yOIIbl
Yameyku KOPOTKHUE; JIETIECTKH CO CITMHKH T'YCTO OITy-
NICHHBIE, HApY)XKHbIE YBEJIMUYEHHBIC, CEKPETOPHBIC
KaHaJBIBl pPaBHBIC, TOXOISAT MOYTH O OCHOBAHUS
ioza.

Semenovia bucharica (Schischk.) Manden. 1959,
Trudy Tbilis. Bot. Inst. 20: 22. [IlumenoB B Omp.
pact. Cpenneit Asun 7: 320 (1983). — Platytaenia
bucharica Schischk. Bo ®iu. CCCP 17: 356, 271
(1951). — Typus: Tadzhikistan: “Asia Media,
Tadzhikistania, Jakkabag, 19.06.1891, Lipsky”
(holotype LE!). = Seseli tragioides Pimenov, 2008,
Novosti Sist. Vyssh. Rast. 40 : 190. — Typus:
Tadzhikistan: Tadzhikistania, jugum Karateginum,
declivum septentrinale montibus Kabud-Krym, in
systemate fluminis Komarou, in vicinitate pagi Dara-i
Tanchak, wvallis torrentem Pandara (Pagandara),
39°09' N, 70°24' E, 03.07.1988, Pimenov, Vasilieva,
Lavrova 244 (holotype MW0593889! isotype LE!
MWO0593888!).

PacnpocTpaHeHne. Tampxukucrad, Y30eKucTaH.
I'uccapckuii, Kaparerunckuii u 3epaBIIaHCKHUI
xpeotel. C Brimouenuem  Seseli tragioides apean

75° 80°
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Puc. 2 Kapra MecTOHaXOKICHHI KPUTHYECKAX BHIOB poma Semenovia uHa teppuropuu CeBepHOTO
IMamupo-Amnas: 1 — S. zaprjagaevii, 2 — S. bucharica, 3 - S. alaica, 4 — S. vaginata
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Buma S. bucharica pacmupuics Ha ceBEpO-BOCTOK
(puc. 2).

TakcoHoMMYecKMe npusHaku. Ctebu rosnsie, B
YHCIIe HECKOJIBKUX, OIYIICHHBIE; Kay/IeKC YKOPOUCH-
HBIW, TTOTHBIN, BETBAIIMICS; Blarajaniia cTe0IeBbIX
JUCTHEB KOPOTKHE, JIAHIIETHBIC, TPABSIHUCTHIE; 30H-
tukH (8) 10-22-myueBble; 3yOubl YalIeykd KOPOT-
KHE; JIETIECTKH OJMHAKOBBIE, CO CIMHKH OITYLICH-
HBIE; CEKPETOPHbIE KAaHANBIBl HIMPOKHE, HEMHOTO
yKe JTOKOUHOK, JOXOAT A0 OCHOBAHHUS TIOJA.

Semenovia vaginata Pimenov, 2008, Novosti
Sist. Vyssh. Rast. 40: 192. — Typus. Kirghizia:
“Kirghizia, provincia Osch, declivum septentrionale
jugi Turkestanici, in vicinitate pagi Andigen, locus

L

- —xj ﬁwnﬂ’rﬁ w51

i

i

‘ Oﬂfv_&c/az 2yAP

Sary-jaz, 39°49" N, 70°30" E, 15.07.1969, M.G.
Pimenov, K.I. Borjaev, B.A. Trusov, R.I. Saprunova
1254” (holotype MW0594104! isotype LE!).

PacnpocTpaHeHue. Kuprusus: ceBepHbIi CKIOH
Typkectanckoro xpe0ta. TajKUKHCTaH: OKHBIH
CKJIOH 3epaBIIaHCKOro XpebTa. Bua BnepBbie yka3zaH
s Tapxukucrana. K Hacrosimemy BpeMEHHM BUJ
JIOCTOBEPHO M3BECTEH TOJIHKO M3 JBYX MECTOHAXOX-
neHuit (puc. 2).

TakcoHomMMYyeckme npusHaku. Crebmm 1II0T-
HBbIE; KayleKC CHJIbHO BETBAILIMICS; BIarajiuiia
CTEONEBBIX JHCTHEB IIUPOKOIAHIIETHBIE, MEPENnoH-
yarble; 30HTHKU 8—12-1y4eBbie; 3yOIlbl YalleuKu He-
3aMETHBbIE; JIEIECTKH CO CIUHKU I'yCTO ONMYIICHHBIE,

‘EPEAPHR BOTAHHUECKOTO HHCTHTYTA
AKALEMHH HAYK TAIDKHKCKOR CCP

(POKL. Mflkl{
4{a1Jl,n = Tagoe

LS ASL pO..
I 7

Puc. 3. Heorunt Semenovia zaprjagaevii Korovin
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Hapy)KHbl€ YBEJIMYECHHbIE; CEKPETOPHbIE KaHaJbIIbl
paBHbIE, TOXOAAT MOYTH 1O OCHOBAHUS IJI0AA.

Semenovia zaprjagaevii Korovin, 1973, Izv.
Akad. Nauk Tadzhiksk. SSR Otd. Estest. Nauk
2(51): 12; Ilmmenos B Omp. pact. Cpenneit Azun
7: 320 (1983); Korovin & al., 1984, ®nopa Tamx.
CCP, 7: 213, tab. 35, fig. 5; Pimenov & Kljuykov,
2002, 3ontuunsie Kupruzuu: 215, tab. XXX,v, map
XXIIL,v.—Typus: Kirghizia: “Jugum Turkestanicum,
pars septentrionalis, in angustis Orgli, 2100 m s.m.,
07.07.1954, Zaprjagaeva”. B HacTosiiee BpeMs THII
notepsH. Ilpennaraem Heorun: “Tamkukucran,
Typkecranckuii xpebet, ymenbe p. Yakpsi-I'assi,
Ha KaMEHHUCTHIX ckionax, h = 2200 m, 11.07.1966,
M.T. [TomnoB “(neotype TAD!) (puc. 3).

PacnpoctpaHeHune. Kuprusus, TamxkuxkucTas:
CeBepHble CKJIOHBI Amnaiickoro U TypKecTaHCKOTO
xpeOToB (puc. 3).

TakcoHoMn4Yeckne npusHaku. Crebau mo-
Jble; KayJeKC MaJOBETBSIIMICS; Blarajuila cre-
0JIeBBIX JIMCTHEB SIMIEBUIIHBIE, OejonepenoHya-
Thle; 30HTUKU S5—11-mydeBblie; 3yOIbl UYalIeuKH
KOPOTKHUE MM HE3aMETHbIE; JIENECTKU CO CIIUHKU
MOYTH TOJIbIe, HapYKHBIE YBEIHMYECHHBIEC; CEKpe-

TOpPHBIE KaHAJbI[BI KOPOTKHE, IOXOAST 10 CEpeau-
HBI TIJI0J1a, HEPaBHBIE.

3aKntoyeHme

PesynbTarel  CpaBHHTENBHOTO  MOJICKYJISIPHO-
(hUIOreHeTHYEeCKOr0 aHamu3a U Mop(hoJIoro-aHaro-
MUYECKHE JaHHBIC MO3BOJIWIM HACHTU(DHUIMPOBATH
BUJIOBYIO TPHHAJUIEKHOCTh HEMOJIHO COOPaHHBIX
WM HEOTpeeNeHHBIX (Sp.) repOapHBIX 00pa3ioB
U YTOYHUTH T'PAHMIBI U PACIPOCTPAHEHHE KPHUTH-
YeCKHX JHICMUYHBIX BHIOB poxa Semenovia B Ce-
BepHOM [lamupo-Anae. BoissBieHbI TpU TpYyIIIbI 00-
pa3IoB, COOTBETCTBYIONIMX M3BECTHBIM BHIAM — S.
alaica, S. vaginata u S. zaprjagaevii. O6uapysxeHa
XOpOLIO IMOAJEp:KaHHAas Ha MOJIEKYJISIPHOM YPOBHE
rpynna oOpasuoB (49%*, 99*, 101*, 179* u 180%).
Jnst BBISICHEHHMsSI TAaKCOHOMHYECKOTO CTaTyca JTOH
IpyNmbl HEOOXOOUMO IPOBECTH IOMOJHUTEIHHBIE
aHatroMo-Mopdoioruueckue wucciegoBanus. s
BUja S. vaginata, u3BecTHOTrO TOJILKO C TEPPUTOPHU
Kuprusun, HailieHO BTOpO€ MECTOHAXOXKJIECHHE Ha
I0’KHOM CKJIOHE 3epaBIIaHCKOTO XpeOTa Ha TePPUTO-
pun Tamxukucrana. Bua Seseli tragioides otaecen
B CHHOHUMBI Semenovia bucharica.

Pabota npoBenena B pamkax roc3aganust MI'Y um. M. B. JlomonocoBa Noe AAAA-A16-116021660046-9,
npu puHaHCOBOU noepxkke Poccuiickoro ¢ponma GyHmaMeHTaIbHBIX HCCIIEI0BAHUH
(mpoekt Ne 15-29-02748) BoInoaHEH MOJEKYASIPHO-(DUIOTEHETUUECKUI aHAIN3 MaTepuana.

MNPNNOXEHNE

Cnucok BuaoB, ITS-nocnefoBaresisHOCTN KOTO-
PbIX MCMOJIb30BaHbI MPY MOCTPOEHUN MOJEKY-
NAPHO-(PUNOTEHETUYECKOIO JepeBa

Semenovia alaica 63* Kuprususi, 10)KHbIH CKIOH
Anaiickoro xpeOta, gonuHa p. Kempur-Omme, Oac-
ceiiH p. Keput-Cy, 12.08.1981, Mkonnukos, Jlagsi-
ruaa (MW0897154), MN128269; Semenovia alaica
96* Kuprusus, Onickast 00:1., ceBepHbIi ckiIoH Typ-
KecTaHCKOTo XpeOTa, ypouuiie Capbl-s3, 15.07.1969,
M.I. IlumenoB u np., Ne 1183 (MWO0897153),
MN128270; Semenovia alaica 98 (Isotypus), Kup-
TU3Us, CEBEPHBIH CKIIOH Ajaiickoro xpebera, 3a-
mangaee o03. Kyp6au-Kyms, 15.06.2006, Jla3pkoB
(MW0594097), MN128271; Semenovia bucharica
72 Tajxukucta, 6acceitn p. Bap3o6, nonmnHa p. Maii-
XypHl B 5 kM oT ycTbs, 11.06.1971, M.I'. [IlumenoB u
ap., Ne 644 (MWO0864873), MN128272; Semenovia
bucharica 105 TamkukucTaH, CeBepHbIi CKIOH Xpeo-
ta Kabynkpsim, p.Kamopoo®, nessiii mputok Jlapaii-
Tanrak, Ha BIAXHBIX CKaJlax, EAMHUYHO B TPEILHUHE
ckanbl, 03.08.2012, M.T". IIumenos, E.B. Kmriikos,
V.A.Yxpaunckas, No 9 (MWO0897157), MN128273;

Semenovia bucharica 107 TamkukucraH, cesep-
HBI cKJIOH xpebra KabyakpsiM, p.KamopooO, mpu-
tok Ilarammapa, 04.08.2012, M.I. Ilumenos, E.B.
KiroiikoB, Y.A.Ykpaunckas, Ne 14 (MWO0897155,
0897156), MN128274; Semenovia bucharica 108*
Tamxukucran, p. Tymomanr, 16.07.1947, Cymue-
Buu (TAD) MNI128275; Semenovia bucharica
822* (Holotypus Seseli tragioides), TamkukucraH,
Kaparernnckuii xpebet, ceBepHBII CKJIOH Xpebera
Kabyn-Kpemv, Oacceitn p. Komapoy, okpecTHOCTH
kuniaka Jlapait-Tanrak, nonuna pyubs [larampa-
pa, 03.07.1988, M.I. [lumenos, M.I. Bacunsena,
T.B. JlaBpoBa, Ne 244 (MWO0593889), MN128276;
Semenovia dasycarpa 76 Kuprusckas CCP, ceBep-
HbII ckJIOH Anaiickoro xpe0ta, moc. Kbi3puibynak,
Hmwke moc. Axbocoro, 06.08.1989, M.I'. ITumeHos,
E.B. Kiroiikos, Ne 148 (MW0864875), MN128277,
Semenovia dasycarpa 78 TamkukucTaH, FOXKHBIN
CKIIOH Analickoro W 3epaBIIaHCKOT XpeOToB (WX
CTBIK), BepxoBbs p. SApxsry, 07.08.2012, M.I". Ilu-
meHnoB, E.B. KuroiikoB, VY.A.Ykpaunckas, Ne 23
(MW0897150-0897152), MN128278; Semenovia
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dissectifolia 104 (Holotypus) Tamkukucran, [ BAO,
[IIyrnanckuil p-H, BOCTOYHBIE OTporu Pymrancko-
ro xpeora, nepeBan Koii-Tesek, 02.08.2011, E.B.
KurotikoB, Y.A. Ykpaunckas, E.A. 3axapoa, Ne 20
(MW0594098), MN128279; Semenovia furcata 48
TamkukrcTan, I0KHBIM CKIOH 3aanaiickoro Xpeo-
Ta, ymenbe Cayk-Cait, 27.07.1968, Koukapepa, No
6970 (TAD), MN128280; Semenovia furcata 103
(Neotypus) Tamxuxucran, 'BAO, Gacceitn p. bu-
nsta-Kuuk, 6113 uctokos p. Cenbaapa, h = 3100 w,
18.08.1958, Cunopos, Ne 8152 (TAD), MN128281;
Semenovia heterodonta 75 Tamkukucran, Bap306-
CKHH p-H, iepeBast AH300, cpein BBICTYIIOB CKal,
h = 3386 M, 31.07.2012, M.T. ITumenos, E.B.
KiroiikoB, Y.A. VYkpaumnckas, Ne 2 (MW0897143-
0897148), MN128282; Semenovia imbricata 41
Tamxukucran, [Tamup, lllyruan, ckanst Hag p. ['yHT,
31.07.1931, Jlummun, Ne 671 (LE), MN128283;
Semenovia imbricata 106 (Holotypus) Tamxuku-
crad, ['bAO, lllyrHanckuii p-H, CEBEpPHBIN CKIIOH
[lIyraanckoro xpeOTa, neBwiil Oeper p. ['yHT, ycThe
p- Hysaxnapa, neBsiii Oeper mpu BHOaJCHUH
B p. Torysoymoxk, 01.08.2011, E.B. Kuroii-
koB, Y.A. VYkpaunckas, E.A. 3axapoBa, No 13
(MW0594100), MN128284; Semenovia pamirica
42 Tamxukucran, [lamup, cyxoil ckimoH Oepera
03. Uykyp-Kyns y mepesana Xoprym, 21.07.1956,
Hxonnukos, Ne 27 (LE), MN128285; Semenovia
pimpinelloides 45 VY36ekucran, KamikamapsuHckas
00m., 6acceitn p. Kbi3bui-Jlapbs, 3anagHblii CKIOH
I'mccapckoro xpeb6ta, 14.08.2010, M.I. IlumeHnos,
E.B. KutoiikoB, Ne 8 (MWO0864993), MN128286;
Semenovia vachanica 43 TaxaukucTaH, 3anagdbli
[Tamup, roxHBINA CKJIOH BaxaHckoro xpe0ra, yiieiase
Bapmiop, 29.08.1962, Kyp6aubekor, Ne 736 (TAD),
MN128287; Semenovia vachanica 58 (Holotypus)
Tamxukucran, 'BAO, Mmkamumckuii p-H, 3amaji-
HbI ckioH Mmkamummckoro xpe0rta, JeBblil Oeper
p. Haprayxeys, mpaBoro. mputoka p. borymimapa,
BeIle Kunuraka bomo wa 6 kM, 05.08.2011, E.B.
KumroiikoB, Y.A. VYkpaunckas, E.A. 3axaposa, No 28
(MW0594102), MN128288; Semenovia vaginata
97 (Holotypus) Kuprusus, Omickasi 00J1., CeBepHBIT
ckinon Typkecranckoro xpe0ra, ypouwniie Capbl-
a3, 15.07.1969, M.I. IlumenoB u np., Ne 1254
(MW0594104), MN128289; Semenovia vaginata
845% TamxukucTaH, I0XK. CKJIOH 3€paBIIaHCKOTO
xpebra, 6acceiin p. Copoor (cucrema Cypxo0a), ypo-
yuiie ['azau, h = 3600 M, 22.08.1966, Ctpuxosa, No
4129 (TAD), MN128290; Semenovia zaprjagaevii
93 Tamxuxuctan, TypkecTaHcKkuid XxpeOeT, yIiense p.
Yakpsi-I'a3bl, Ha KAMEHHUCTBIX CKJIOHaX, h = 2200 M,
11.07.1966, ITomos, (TAD), MN128291; Semenovia
zaprjagaevii 94 Kuprusus, TypkecTaHckuii Xpe-

oet, ypouunie lllapmanak, apueBHuk, 28.07.1956,
Aninapoa (MW0897142), MN128292; Semenovia
zaprjagaevii 95 Kuprususi, ceBepHblii ckioH Typke-
cTaHckoro xpeOra, ypouuiue Teo-Ilxaimnsy, p. Ka-
paOyka, apueBnuK, 11.07.1981, M.I'. [Tumenos, M.I".
Bacunbena, JI.I1. TomxoBud, Ne 170 (MW0865056),
MN128293; Semenovia zaprjagaevii 183* Kupru-
3ust, Typkecranckuii xpebet, Mexaypeube Mcdans
n Jlgitnsk, ypounme Kupxk-bynok, 19.07.2007, T'a-
ueibaeBa (FRU), MN128294; Semenovia sp. 101*
Kupruzus, ceBepusiii ckiioH TypKkecTaHCKOTO XpeOd-
Ta, AonuHa p. AHbireH, ypouniie Capsi-Jxas3, h =
2826 m, 07.09.2015, E.B. KumroiikoB, Y.A. Ykpaun-
ckass Ne 1 (MHA), MN128295; Semenovia sp. 49*
Kupruszus, Typkecranckmii xpebetr, 70 kM 3anai-
Hee cena JIainak, ckansl, h = 2500 M, 25.09.2011,
JlasskoB (FRU), MN128296; Semenovia sp. 99*
Kuprusus, ceBepHblii ckiioH TypkecTaHCKOTO Xpeo-
Ta, AOJMHA P. AHIBITEH B CPEJHEM TEUCHHUH, ypo-
gyumie Capbi-/[xa3, B TpemuHax ckai, h = 2767 M,
08.09.2015, E.B. Kumoiikos, Y.A. Ykpaunckas, Noe 5
(MHA), MN128297; Semenovia sp. 179* Tamxu-
KHCTaH, CeBepHBIN CKIIOH TypkecTaHCKOro xpedra,
yieiabe Bopyx, Ha M3BECTKOBBIX ckajax, h = 2300
M, 03.07.1969, Konnos, Ne 2930 (TAD), MN128298;
Semenovia sp. 180* TakuKucTaH, CeBEpHbII CKIIOH
Typxectanckoro xpe0Ta, yiense Bopyx, Ha ckamax
n mebHucTeIX ckiaoHax, h = 2500 M, 03.07.1969,
Konnog, Ne 2946 (TAD), MN128299.

TakcoHbl, ITS-nocnefoBaTeNlbHOCTU KOTOPbIX
B3ATbl 13 6a3bl GenBank

Azilia eryngioides (Pau) Hedge & Lamond,
AF008620, AF009099; Bilacunaria microcarpa
(M.Bieb.) Pimenov & V.N.Tikhom., KJ700298;
Cachrys cristata DC., KX452218; Cachrys
libanotis L., KJ395460; Carum carvi L., KF454471;
Cymbocarpum  anethoides DC., GU190156;
Cymbocarpum wiedemannii Boiss.,, GU291352;
Ducrosia anethifolia (DC.) Boiss., AY941268,
AY941296; Ducrosia assadii Alava, DQ427043;
Ferulago angulata Boiss., AY941272, AY941300;
Heracleum lehmannianum Bunge, DQ427048;
Heracleum pastinacifolium K. Koch, EF043022;
Heracleum sibiricum L., EF043030; Kalakia
marginata (Boiss.) Alava, FJ861172, FJ828989;
Pastinaca clausii (Ledeb.) Calest., DQ996579;
Pastinaca sativa L., FI861173, FJ829023; Prangos
acaulis (DC.) Bornm., KX452221; Prangos
haussknechtii  Boiss., KX982517; Semenovia
alaica Lazkov, FJ861176, FJ828992; Semenovia
furcata Korovin, FJ861179, FJ828995; Semenovia
heterodonta  (Korovin)  Manden, FJ861181,
FJ828997; Semenovia pamirica (Lipsky) Manden.,
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FJ861184, FJ829000; Semenovia pimpinelloides
(Nevski) Manden., FJ861185, FJ829001; Semenovia
rubtzovii (Schischk.) Manden., FJ861186, F1829002;
Semenovia tragioides AY941288, AY941316;
Semenovia transiliensis Regel & Herder, EU526113,
EUS526114; Semenovia zaprjagaevii Korovin,
FJ861206, FJ829007; Seseli montanum Pall. ex

Ledeb., MG697141; Seseli rigidum Waldst. &
Kit., MG697140; Seseli tortuosum Sm., AY179031;
Tetrataenium aquilegifolium (C.B.Clarke) Manden.,
FJ861192, FJ829021; Tetrataenium rigens (DC.)
Manden., FJ861200, FJ829015; Tetrataenium
sprengelianum (Wight & Arn.) Manden., FJ861195,
F1829010.
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kpyrom. D. baltica 3anecena B Kpacuyto kuury PD
(2008).

B nanHo#l paboTe ais yTOYHEHUS TAaKCOHOMHYE-
ckoro craryca BuioB poaa Dactylorhiza, naiinennbix
B XojIe dKcneaunuu mo Mypmanckoi oo, (2016 1),
OBUT UCTIONB30BaH TPAJAMIIMOHHBIN aHanmu3 Mopdoio-
MYECKUX MPU3HAKOB B COYCTAHUU C MOJICKYJISIPHBIMH
METOIaMH.

Martepuasnbl U MeTOAbI

PacrurensHblit Matepuan D. baltica coopan etom
2016 r. B . MypmaHck.

B nccnemyemoit momynsiiuy ObITH B3STHI PparMeH-
ThI BEr€TaTUBHBIX M T€HEPATUBHBIX YacTel pacTeHui
JUIS. MOJIEKYJISIDHBIX MCCIIEIOBAaHUN B IENSAX yTOYHE-
HUSI UX TaKCOHOMHYECKOTO cTaryca. B anamm3 Obutn
TaKk)Ke BKJIIOYEHBI repOapHbie 00pasiibl, XpaHAIIHecs
B repbapusx MW u MHA (Ilpunoxenwue). Jlns Mo-
JIEKYISIPHO-(DMIIOT€HETHUECKOTO aHalIn3a HaMU OBLITH
OIIpEeIETICHBI AZIepHBIE MTOCIEI0BATEILHOCTH MEKI€H-
Horo yuactka (ITS1-5,8S-1TS2) tpanckpubupyemoro
pUOOCOMHOTO OTEpOHa, TaK KaK YPOBEHb €ro IBOJIIO-
LMOHHOM M3MEHYMBOCTH [IONAJAET B PAMKH, TOJXO-
e 17151 UACHTU(PUKAIIMHA TAKCOHOB M YCTAHOBJICHHS
POJICTBEHHBIX OTHOIIEHUH Ha YPOBHE POAOB U BUIOB
(Baldwin et al., 1995; Cheng et al., 2016). Beigene-
nue JIHK, ammnudukanus v cekBeHUpOBaHUE yUacT-
ka (ITS1-5,8S-ITS2) mpoBoauin COrvIacCHO METOJHKE,
onucaHHOU B pabote Valiejo-Roman et al. (2002). I1o-
Jy4EeHHBIE aMILTU(HUKATH! OBUTN TPOCEKBEHUPOBAHBI C
nByx neneil. [Ipu mpocMoTpe xpomarorpaMm ydacTtka
(ITS1-5,8S-ITS2) B mporpamme (Chromas Lite 2.3) y
aHAJIM3UPYEMBIX BUIOB HE OBUIO OTMEYEHO JBOMHBIX
MUKOB U PACXOXKJECHUH MPHU MPOUYTECHUH HYKJICOTH]I-
HBIX TIOCJIEOBAaTENILHOCTEH, MPOCEKBEHUPOBAHBIX C
MPsIMOTO U 00PaTHOTO MPaiMEPOB.

BHOBb mony4yeHHBIE HYKJICOTHIHBIC MOCIEI0Ba-
TenpHOCTH BUIOB pomna Dactylorhiza annotupoBaHbt
B GenBank (ITpunoxenue).

Bcee [TS-mocnenoBaTenbHOCTH  aHATU3UPYEMBIX
BUJI0B BhIpaBHKMBaiIu B mporpamme MUSCLE (Edgar,
2004). IlpocMoTp pe3ynbTaroB BBIPAaBHUBAHUSA HY-
KJICOTUAHBIX TOCJIE0BATENILHOCTE M TOCIEIyIo-
HIyI0 PYYHYIO JOPaOOTKY BBIIOJIHSUIM B MPOTpaMMme
BioEdit version 5.0.9. (Hall, 1999). Ha6op u3 42 BbI-
PaBHEHHBIX HYKJICOTHJIHBIX MOCIEI0BATEIBHOCTEH
ITS 1,2 spAHK comepxkut 642 no3uuuu, U3 KOTOPBIX
576 — KOoHcepBaTHBHbIE, 36 — MapCUMOHHO-UH(OP-
MatuBHbIe B 30 — MapcUMOHHO-HEWMH()OPMATHBHBIE.
MonekynsipHO-(QUIOreHETUYECKUE  JIEPEBbsl  ObLIH
noctpoensl no ITS-mocnemoBarenbHOCTSIM JAByMS
cnocobamu — merogoM Mr. Bayes 3.1 (Ronquist,
Huelsenbeck, 2003) u MeToqoM MaKCHMMaJIbHOH PKO-
nomun PAUP* 4.0b8 (Swofford, 2003). [Tony4yeHnusie

TOMOJIOTHH JIEPEBLEB HE WICHTUYHBI, HO KOHIPYIHT-
HBI B OCHOBHBIX y3J1axX. B cTarbe MbI IPUBOIMM CTPO-
roe KOHCEHCYCHOE MOJIEKY/SIPHO-(DUIIOTEHETHUECKOE
JIepeBO, TOCTPOCHHOE METOJOM MaKCHMAaJIbHOH 3KO-
Homuwu (puc. 1).

Pe3ynbTaTbl U 06CyKAeHWe

Jlerom 2016 1. B pamkax npoexrta «KoBuer» co-
TpyOJHUKaMH OOTaHWYECKOro cajga M Ouonoruye-
ckoro (axynprerata MI'Y mpoBeneHna sKcreauus
10 M3YYEHHUIO PEIKHUX BUJIOB pacTeHUl MypMmaHCKON
0011. (cem. Orchidaceae). B . Mypmanck 7 utonst Ha
ckione xonma oT Cnaco-IIpeoOpaxkenckoro cobopa
B cTOpoHY CeMEHOBCKOIO 03€pa Ha ChIPOM 3JIaKOBO-
pa3HOTPaBHOM JIYTy ObUIM Haii/ieHbl U 00CIIe/I0OBAHEI
JIOKallbHbIe TOMyNsAlMKu JaByX BHaoB: Dactylorhiza
baltica, xoropast BnepBsie oOHapyxeHa B MypmaH-
ckoit 06m. (7.VII 2016, Bapneiruna T.U., Jlertape-
Ba [.B., Edumos C.B., TepentseBa E.N.) (puc. 2), a
taoke D. maculata (L.) So6. bamkaiiiie HaXOaK{
MaJIFYaTOKOPEHHUKA OaJTHICKOTO OTMEYEHBl 3HAYH-
TeNnpHO IkHee — B JleHuHrpanackoii, Bomoroackoii u
Apxanrenbckoil oonactsax (Baxpameesa u np., 2014).
B mocnennee necsTuieTHe OTMEYEHO DPACHIMPEHHE
apeaja 3TOro BUAAa B €Bpomeickoil yactu Poccuwm,
B TOM YHCIIC M B CEBEPHBIX PETHOHAX — HAXOAKH B
ApxaHrenbckoil o0n. U Ha tore Pecnyonmuku Kape-
must (Epumos, 2018). Ha cesepe Mypmanckoii 0071
BCTpEYACTCs TOJBKO OJMH U3 POAUTEIBCKHX BHIOB
(D. fuchsii), a D. incarnata orcyTcByer, mo3tomy 00-
pa3oBaHueE 3/IeCh CIIOHTAHHOTO THOpH/IA TPECTaBIs-
eTcs MaJIoBEPOSTHBIM. [10CKOJIBKY ceMeHa OPXUIHBIX
OYeHb MEJIKHE, MBUICBUIHBIE, TO O0Jiee BEPOSTEH, I10
HalleMy MHEHHIO, 3aHOC CEMsIH BETPOM WIJIM Ha OIle-
PEHUU TIePETEeTHBIX MTHII.

®parment nonyssinuu D. baltica, o6HapyxeHHbII
HaMU Ha XoJIMe, HacuuThiBal 10 ocobeii (8 reHepaTuB-
HBIX B (paze 1[BeTEHUs U JABE UMMaTypHbIe). PacTenus
BCTpEYANIUCh paccessHHO no 1-3 sk3. Mononbie oco-
Ou pacnonaranuck BOIM3K reHeparuBHbIX. OCHOBHAsS
4acTh MOMYJISIIMKM 3TOTO BHJA ObLIa OOHApYy)KeHa Ha
CBIPOM Pa3HOTPABHOM JIYTY BJIOJb Py4bsi, MpOTEKa-
IOIIETO Y TIOHOXbSI XOJIMa, Ha KOTOPOM CTOUT XpaM.
OOcnenoBarh €e HaM He MPEJCTaBUIOCh BO3MOKHBIM.

Pacrenus Obutn ompeneneHsl HaMu 10 MOpdoo-
TMYECKUM MPU3HAKaM, B TOM YHUCJE 10 TEM MpH3HA-
KaM, KOTOpble He y4TeHbl B pabote (Shipunov u np.,
2005) — Hanuuue mosoro credst, popma ryObl 1BET-
Ka U ¢opMa IATEH Ha JTUCThSIX. Y HAWJICHHBIX HAMH
TeHEePaTUBHBIX 0COOEH BhICOTa PACTECHHM JOCTHrajIa
200-470 mM. Oun umenu nauHy couseTus 50—-80 MM,
mny aucta 140—175 MM, mupuny aucta 3540 mm,
JUIMHY Mropua 6—7 MM, JUIMHY TyObl 6—9 MM U 1IH-
puHy TYOBl 7,5-12 MM, 4TO COOTBETCTBYET JaHHBIM,
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Puc. 1. Dactylorhiza baltica (Klinge) Orlova B uepte . Mypmanck

NpUBeIEHHBIM B Tabnuie crateu 1o D. baltica B Es-
pomneiickoit Poccun (Shipunov u ap., 2005).

Jlns Oonee TOYHOUW OIEHKW BUJJIOBOW TPUHAJ-
JeKHOCTH HallIGHHBIX PAacTeHMH B aHanu3 ObLIN
BKIIIOUeHbl 0oOpasubl D. maculata, coOpanubie B
3TOM K€ MecTe, a Takxke oOpasisl Dactylorhiza
u3 6 momynasuui, HaWJIEHHBIX B JAPYruxX pailioHax
Mypmanckoir 001. (m-oB PwiGaumii, Typuii wmbic,
OoKpecTHOCTH noc. Bap3syra). Kpome Toro, nis mo-
JEKyISIPHO-(DUIOTEHETHIECKOTO aHanu3a u3 0asbl
nanubix GenBank (https://www.ncbi.nlm.nih.gov/
nucleotide/) ObuUIM TOMOTHUTENBHO B3ATHI 15 Hy-
KJICOTUAHBIX TocaenoBarenbrocten (ITS 1, 2) ge-
Teipex BugoB poxa Dactylorhiza (D. maculata, D.
majalis, D. fuchsii, D. incarnata) (ITpunoxenwue).
BbI160pKYy TaKCOHOB [UIsI MOJIEKYJISPHOTO aHalIu3a
OCYIIECTBISUTH, ONMHPAsCh HA MPEbIayIIue pado-
1ol (IIBenés, 2000; Edpumon, 2012; Shipunov et al.,
2005). B xauecTBe BHEIIHEW T'PyMIIBI OBUT UCIIOJb-
3oBaH Bua Gymnadenia conopsea (L.)R. Br. — tak-
coH, onu3kuii k pony Dactylorhiza.

B moctpoeHHOM HamMH (PHIOTEHETHYECKOM JIepeBe
Byl poma Dactylorhiza dopmupytot 4 xoporio mos-
nepxxanabie knansl (I, IL 1T u IV), gyto monTBepk-

JTaeT UX €CTeCTBEHHOCTH (puc. 2). B cocrtaB kiajsr
I BxomsaT Bce oOpasiibl, cOOpaHHbIE HA TEPPUTOPHH
MypmaHckoii 00:1., repOapubie obpasusl (114, 115,
117, 120, 121, 124) u 5 oOpa3uoB u3 06a3bl JaHHBIX
GenBank. B kmanet I1 u IIT BxoasaT oOpasisl U3 eB-
pomneiickux momynsuuii (manaeie GenBank) u rep-
OapHble 00pa3Ibl, COOpaHHBIE B €BPONEHCKOI YacTh
Poccuu (Ilpunoxenne).

Knana II npencranena obpasuamu D. maculata,
a B cocra kiazbl I BxomsaT obpasust D. incarnata.
(puc. 1).

[Ipu cpaBHenuu ITS-nocnenosarenbHOCTEN BCex
aHaTM3UpPyeMbIX TakcoHOB poxa Dactylorhiza mms
00pasnoB kiansl I OBITM BBISBICHBI CHHATIOMOP(-
HBIC 3aMEHBI, KOTOPbIE OTIMYAIOT UX OT TAKCOHOB
kaag IL IIT u IV.

B kmazge I o6pasust Bugos D. baltica u D. fuchsii
dbopmupyror cyOknany A. Bce mpoaHanuzupoBaH-
Hble o0pasusl D. baltica (96, 119, 120, 124) crpyn-
MUPOBAIIMCH BMECTE M 00pa3oBald BBICOKO TIOJ-
JepKaHHbIIl KOMIAKTHBIN KiacTep a B cyOkiaze A
(puc. 1). Hykneorugusie nocnenosarensHoctu (ITS)
3TUX 00pa3lOB UAEHTUYHBI U UMEIOT 3aMeHbI, KOTO-
pble MapkupyroT nonoxenue odpasuos D. baltica B
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atom Kiactepe. O6pasubr D. fuchsii (115, 117, DQ
022864, AY699424) 3aHMMAaIOT CECTPUHCKYIO MO3H-
o K rpynmne oopasuos D. baltica, sto ykaseiBaeT
Ha WX OJM3KOPOJCTBEHHBIE OTHOLICHHUS M XOPOIIIO CO-
m1acyeTcst ¢ MopQoIoruuecKuMu TaHHbIMU. OOpasery
97, HaiieHHbIl Ha 1-oBe PriOauwmii, Ha MpaBoM Oepe-
ry p. CkxopOeeBka B ChIpOii 3amajinHe Cpelau KycTap-
HUYKOBOHW TYHJIpbI ObLT ompesiesicH B mpupoje kak D.
maculata, Ho no pesyneraram ananusa ITS nmocnemo-
BaTeNbHOCTEH IaHHBIA 00paserr Boien B rpymmy K D.
fuchsii. TTomy4eHHbIli pe3ynbTar TpeOyeT maibHEH-
HIMX MOP(OIOTHYECKUX HCCIETOBAHUH.

Bce oopasmper D. maculata, cobpanubie Ha Teppu-
Topun MypmaHCcKoil o0i1., repOapHbiii obpazen 114
(coOpaHHBIN B ApXaHIeJIbCKOM 00:1., YCThSIHCKHI P-H)
u oopasiel D. majalis (nanusie GB) Bxoast B kinazy I
Y 3aHUMAIOT 0a3alibHOE TIOJIOKEHUE K oOpasiam cyo-
Kianasl A.

Takum 00pazom, pe3ynbTaTtbl MOP(HOIOrHYECKOTO
U CPaBHUTEIBHOIO MOJIEKYJISPHO-(DUIOTeHETHYECKO-

ro aHajJHM3a MOATBEPAWIN MPUHAIICKHOCTh COOpaH-
HBIX 00pa3ioB k Buay D. baltica.

OOHapyEHHYI0O HaMHU B pe3yJbTaTe MCCIIef0Ba-
HHH B I. MypMaHCK JIOKQJIbHYIO MTOMYJIAMIO B HACTO-
A11ee BpeMsi MOXKHO CUMTATh CaMbIM CEBEPHBIM Me-
CTOHAXOKJICHHEM BUJA B €BpONEHCcKol yactu Poccun.

Mexnay knagamu I u 111, koTopsie copmupoBa-
Hbl 0oOpasuamu D. maculata u D. incarnata, nsa o0-
pasua D. baltica u3 6a3sr nanusix GenBank crpyrm-
MUPOBaHbl BMECTE M 00Pa3ylOT CaMOCTOSATEIbHYIO,
BBICOKO ToJi/IepKanHyto kiany IV. DT1o moarBepx-
JaeT IpeIIoioxeHue rpynmns aBropos (Kupuminosa
u 1p., 2018), 4To naHHbIe 00pa3Ibl HE OTHOCSTCS K
D. baltica, kotopas npezacraisier co6oi cTabuIu-
3UPOBAHHBIN THOPHUIOTCHHBIN BH/I, BOSHUKIIUN TIPH
rubpunusanuu D. fuchsii x D. majalis (IlBenés,
2000) unu D. fuchsii x D. incarnata (E¢umos,
2012; Shipunov et al., 2005). Ha ocHoBaHuu BBI-
HIEU3JI0KEHHOTO MOXKHO 3aKIIOUUTh, YTO 00pa3Ilbl
u3 knanel [V 1pebyror nanpHenero u3ydeHus.

PaGora BeimonHeHa B pamkax roc3aganus MI'Y um. M. B. JlomonocoBa Ne AAAA-A16-116021660049-0:
cOop marepuana Ha TeppuTopur MypMaHCKO# 00nacTy; npu (prHAHCOBOI moaepkke Poccuiickoro HayaHOTO
dhonnaa (mpoekt Ne 14-50-00029): ananu3 Matepuana MOp(OIOTHISCKUMU METOAAMH,

MOJIEKYJISIPHO-(HIIOTEHETHYECKUI aHAITH3.

MPNTOXXEHUME

Cnncok BunaoB, ITS-nocnefoBaTeIbHOCTY
KOTOPbIX UCMO0/Ib30BaHbI NMPY MOCTPOEHUN
MOJIEKYNSAPHO-hUTIOreHeTUYECKOr 0 epeBa

D. baltica (96) r. MypmaHCK, CKJOH XOJMa
or Cnaco-IIpeo6paxkeHckoro cobopa B CTOpO-
Hy CeMmEHOBCKOrO 03epa, Ha pa3sHOTPaBHO-3J]a-
koBoM nyry, 7.07.2016, T.1U. Bapasiruna u ap.,
(MWO0568629), MN135946; D. baltica (119) Ka-
nyxckast o0i1., Kozenbckuii p-H, HarpioHanbHbIH apk
«Yrpay, 27.06.2003, .B. Kocenko, M./I. Jlorauesa u
ap., (MW0295297), MN135947; D. baltica (120)
MockoBckass o6n., Hanunonanpusiii mapk «Jlocu-
HBI OCTpPOB», 3a00JIOUEHHBIM MOJIOAON Oepes-
ik, 18.06.2012, C. MaiiopoB, (MW0295308),
MN135948; D. baltica (124) Mockosckas 001,
Tanmomckuit p-u, nep. Hmutposka, 7.07.2008,
A.B. Ilep6ako, (MW0295306), MN135949;
D. fuchsii (115) Bmagumupckas obnactsh, Bss-
HUKOBCKHMH p-H, O0mu3 nep. FOpsimkuno, 26.06.
1971, B.H. Tuxomupos, Ne 5210, (MW0295415),
MN135955; D. fuchsii (117) Bragumupckas o0i1.,
Bs3HukoBCckui p-H, OKpecTHOCTH jnep. Wnes-
Huku 13.06.1971, B.H. Tuxomupos, Ne 5156,
(MW0295417), MN135956; D. incarnata (118)

Bnamgumupckas o6n., CobuHckuit p-H, nep. Ko-
pocteuieBo, 20.06.1971, B.C. HoBukos, Ne 6162,
(MWO0295733), MN135957; D. incarnata (126)
Brnanumupckast o6n., aep. MyOenku, 4.06.1972,
B.H. Tuxomupor, Ne 10272, (MWO0295737),
MN135958; D. maculata (89) Mypmanckas 001.,
Tepckuit p-u, ConoBenkuit ocTpos Ha p. Bap3yra B
OKpecTHOCTHU noc. Bap3yra, Ha pa3HOTpaBHO-3/1aK0-
BOM JIyTy 110 Oepery peku, 1.07.2016, T.1. Bapnsi-
ruHa u ap., oopazen 4, (MW0568638), MN135959;
D. maculata (90) Mypmanckas 061., Tepckuii p-H,
Conoseukuii ocTpoB Ha p. Bap3yra B okpecTHOCTH
noc. Bapsyra, Ha pa3HOTpPaBHO-3JaKOBOM JIyTy
no Oepery pexu, 1.07.2016, T.1. Bapnwiruna
u np., oopasen 7, (MW0568637), MN135960;
D. maculata (91) Mypmanckas o6iu., Tepckuii
p-H, ConoBenkuii ocTpos Ha p. Bap3yra B okpecT-
HOCTH ToC. Bapsyra, Ha pa3HOTPaBHO-31aKOBOM
nyry no Oepery pexu, 1.07.2016, T.U. Bapnbiru-
Ha W Jap., oopazen 2, (MW0568636), MN135950;
D. maculata (92) Mypmasnckas 061., Tepckuii p-H,
ConoBeukuid ocTpoB Ha p. Bapsyra B okxpecTHoO-
cTu noc. Bap3yra, Ha pa3HOTPaBHO-371aKOBOM ITyTY
mo Oepery peku, 1.07.2016, T.U. Bapneiruna u
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ap., obpazern; 5, (MWO0568638), MN135961; D.
maculata (94) Mypmanckast 00Ji., OKpECTHO-
ctu nmoc. Bapayra, nopora k CBATOMY HUCTOY-
HUuKy, 2.07.2016, T.U. Bapnsiruna u np., obpa-
serr 11, (MWO0568635), MN135962; D. maculata
(98) . Mypmanck, BmoNb Iocce mo yiu. Yemnro-
CKMHLEB, MO Oepery pyubs OKOJO APEHAXKHOIO
xenoba, B uBHske, 7.07.2017, T.1. Bapnbiruna u
ap., oopazen 17, (MWO0568631), MN135963; D.
maculata (99) r. MypMmaHCK, BIOJIb IIOCCE 110 YII.
YeIfoCKHHIIEB, IO OEpeTy pydbsi OKOJIO APEHAKHO-
ro xkeno0a, B uBHske, 7.07.2016, T.U. Bapasiruna
u jap., obpazen 15, (MW0568631), MN135952; D.
maculata (100) Mypmanckas 061., [ledenerckuii
p-H, n-0B Pribaunii, mo Oepery pyubsi, Bliajaarolie-
ro B p. CxopOeeBka, 9.07.2017, T.1. Bapasiruna
u ap., oopazerm 18, (MW0568632), MN135964;
D. maculata (102) Mypmanckas o6i., Tepckuii
p-H, Kanpgamakmcknili rocy1apcTBEHHBIM TPUPOJI-
HBIN 3alI0BEIHUK, Y KopJaoHa Typuil MbIC, IO Kparo
nmeca, Bo3ne pydbsa, 5.07.2017, T.M. Bapnpiruna
u ap., oopazen 14, (MW0568634), MN135953;
D. maculata (103) Mypmanckas o6i., Tepckuii
p-H, OKpecTHOCTH moc. Bapsyra, mopora k Cas-
ToMy uctouHuky, 2.07.2016, T.1. Bapasiruna u
np., obpazerr 12, (MW0568635), MN135954; D.
maculata (105) MypmaHnckas o6i., [TeueHerckumii
p-H, m-oB Pribaunii, mpaserii 6eper p. CxopOees-
Ka, Bo3jie Boaomazaa, 9.07.2016, T.1. Bapnbsiruna

u jap., obpazen 22, (MW0568633), MN135965; D.
maculata (114) Apxanrenbckas 00J1., YCThbAHCKHM
p-H, 21.07.1996, B.B. Heponos, (MW0296106),
MN135966; D. maculata (122) Baagumupckas
00i., I'yce-Xpycranenbiid, 1.07.1972, B.H. Tuxo-
mupoB, T.B. JlaBposa, Ne 13700 (MW0296243),
MN135967; D. maculata (125) Psa3anckas o0i.,
KacumoBckuit p-u, 3 kM 3amagnee c. JlyOs-
Huku, 15.07.1977, Ne 13699, (MW0296247),
MN135968, B. Tuxomupos, H. Hukonopoga; D.
maculata (127) MockoBckast 061., TamgoMcKuii
p-H, 16.07.2011, E.JI. XXene3nas, Ne 283 [MHA],
MN135969; D. maculata (fuchsii) (97) Myp-
MaHckas o0m., [leuenerckuii p-H, m-oB Pribaunii,
npaBeiii Oeper p. CxopbOeeBka, BO3je BOJaOMAja,
9.07.2016, T.U. Bapneiruna u np., oopasen 21,
(MW0568633), MN135951.

O6pasLbl U3 6a3bl JaHHbIX GenBank (https://
www.nchbi.nlm.nih.gov/nucleotide/).

D. baltica MH016592; D. baltica MH016593;. D.
fuchsii AY699424; D. fuchsii DQ022864; D. majalis
DQO074211; D. majalis DQ074209; D. majalis
DQO074215; D. maculata DQ022867; D. maculata
DQ022868; D. maculata DQ022869; D. maculata
AY699460; D. maculata AY699469; D. maculata
AY699479; D. incarnata DQ022885; D. incarnata
DQO022883; D. incarnata DQ022884; D. incarnata
AY699422; Gymnadenia conoposea AY 699508.
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VIK 582.287

NMEPBAA HAXOOKA PHALLUS ULTRADUPLICATUS
(PHALLACEAE, BASIDIOMYCETES) B POCCUI

I0.A. Pe6pueel, /.B. Azeed”, JLIO. Kokaesa’, O.H. /(Ipocmzeb;eea4

Craths TOCBsIIIIEHA TIEPBOI HaxojKe racrepouaHoro 6asuauomurieta Phallus ultradupli-
catus B Poccun. PaccMOTpeHBI BOIPOCHI TAKCOHOMHUYECKOTO CTATyCa BECENKH C HHIY3UCM B
EBporne u 8 Poccuu. [IpuBeneun kpatkoe omucanne Phallus ultraduplicatus u ero ocHoBHBIE
oTiHYus 0T MOp(hOIOrndecKr OMU3KUX BUAOB. HaliA€eHHBIN TaKCOH MPEAMOI0KUTEIBHO
ITUPOKO PAcCIpOCTpaHEH B a3uMaTckoil dacTu Poccuu. Bua Mopdonorndecku o4eHb CXOICH
¢ onucanueiM B 1936 1. Dictyophora sibirica u MmoxeT oka3aTbCs CHHOHMMOM IOCJIEIHETO.
Jlns mposicHeHust TakcoHoMmuueckoro cratyca Phallus ultraduplicatus n pactiipoctpancuus
TakcoHa B Poccnu HEOOXOMUMBI JabHEHIINE UCCIICIOBAHUS C IPUMEHEHUEM MOJICKYJIISIPHO-

TCHECTHYCCKHUX METOOOB.

KntoueBble cnosa: Dictyophora, Phallaceae, ractepoMunieTs, reHOM IeHTH(HUKALKS,

HOBBIC HAXOJIKH.

Pox Phallus Junius ex L., unu Becenka — mupoxo
pacrpocTpaHeHHBIH poj 0a3uanaibHEIX rpuOoB. He-
00bIYHas (hopMa IIOJOBBIX TEJ CTaJIa MPUINHON BbI-
Oopa pomoBOro Ha3BaHUS. MaKCHMaJbHOE BHIIOBOE
pazHooOpasue ormeuaercs B Kurtae n Oro-Bocrou-
HOM A3zuu. @opMa U XapakTep MOBEPXHOCTH NMUISIKH,
BT IUISINKHA, HOKKH, BOJIBBBl M MUIICTHATIBHBIX TsI-
el — BaKHbIE ITPU3HAKHU, UCTIONB3YIOLIHECsS BO BHY-
TPUPOJOBON TAKCOHOMHUHM W BHJIOBOW HIEHTU(UKA-
muu (Kreisel, 1996). Hanuuue ceTouxu, wim uHIy3usl,
CUUTAJIOCH paHee OTIMYUTEIBHBIM MPU3HAKOM ONn3-
koro poxa Dictyophora Desv. (Cunningham, 1944).
OnHako OBUTH ONKMCaHBl U BHYTPUBUIOBBIE TAKCOHBI
¢ pyauMeHTapHbIM uHIy3uem B poae Phallus, nampu-
mep P. impudicus f. subindusiatus Pilat (Flora CSR,
1958). B xonue XX B. ObLJIO NPEATIOKEHO BKIIOUUTH
Bubl poza Dictyophora B cocras Phallus sensu lato
(Kreisel, 1996), npu 3TOM BUJIBI C UHIY3HEM ObLIH
nometieHs! B mopoasl Endophallus (uumay3uit pyau-
meHTapHbiid) 1 Phallus (uHmy3wuii ecTh, HO MOXET OT-
CYTCTBOBATB).

Haubonee monHbIi omnpeneauTeIbHbIA KITIOY CO-
nepxuTcst B pabore «A tentative key to identify the
species of Phallus» (Calonge, 2005). ITociie 2005 r.
OBbUTH ONMCAHBI eIl1e HECKOIbKO HOBBIX JUISl HAYKH BU-
noB. Beero nszBectnsl 6onee 30 BUIOB 3TOTO npuMe-
YaTeIbHOro poja.

Bunosoe pasHoobpasue poma Phallus B Espore
HEBEJTMKO. 37IeCh OTMEUCHBI 2 BH/A, HE UMCIOIIHE UH-
nysusi: P. impudicus u P. hadriani. [locrarouno pea-
kas ¢popma P. impudicus f. subindusiatus ¢ ouens ko-
potkuM (He Oosee 2 cM) MHAy3UeM onrcaHa B Uexun
(Flora CSR, 1958). M3pe/ika 0TMEUaIOTCs SK3EMILIs-
PBI C JIOCTATOYHO JUITMHHBIM (10 4—5 CM) MHIY3UEM.
Takne >K3eMIUISIpBl MOHAYaly ONpPeesUIUCh JINO0
kak P. duplicatus (= Dictyophora duplicata) (Ulbrich,
1932; Flora CSR, 1958; Ileposa, Top6yrosa, 2001;
Hynka u ap., 2004), mu6o xak P. impudicus var.
togatus (Pegler et al., 1995). DTa no3unus Hamuia
otpaxkenne u B KpacHnoit kuure Poccuiickoit dene-
pamuu, rae P. duplicatus ykasan kak peakuii, HO J10-
CTaTOYHO pPaCHpPOCTpaHEHHBIM Ha Tepputopuu PO
Bug (Pebpues, 2008).

[ToppoGHOE MOpdoIOTHYECKOe MCCICIOBAaHHE CB-
poreiickux 00pa3ioB MO3BOIMIO BBISIBUTH MX SBHBIC
ormmuns ot P. duplicatus u omumcars HOByIO Bapua-
o P. impudicus var. pseudoduplicatus (Andersson,
1989). [1o muenuto Kpaiizesns, nanHast Bapuanus pac-
npocTpaHeHa He ToJIbKo B EBporne, Ho Takke B Appuke
u npeanonoxkutensio B Asun (Kreisel, Hausknecht,
2009). [onarasce Ha 3Ty HHGMOPMAIHIO, BOCIPUHS-
TYIO HEKPUTHUYHO, MBI TPEIBAPUTEIBHO OIPEIEIISIIN
00pa3Ibl ¢ KOPOTKUM HHIY3UEM M3 Pa3HBIX PErHOHOB
Poccun kak P. impudicus var. pseudoduplicatus. On-

: Pe6pues FOpwuii AnekcanapoBud — Befl. Hayd. cotp. FOxnoro Hayunoro nentpa PAH, kana. 6nomn. Hayk (rebriev@yandex.ru); * Are-
eB [Imutpuit BuktopoBud — cT. cenuanuct texauueckoil nogaepxkkn OO0 «Curnarex» (dim@diamondsteel.ru); ’ Kokaesa Jlroamuna
IOpbeBHa — Hay4. cOTp. Kadeapbl MUKOJIOTUH M anbroiorud duonorudeckoro dakynsrera MI'Y umenun M.B. Jlomonocosa (kokaeval@
gmail.com); N SIpocnasuesa Onbra Huxonaesua — corp. uctutyra Cuctemaruku u Dxonoruun JKusotHsix (MCuDXX CO PAH) (yarosl@

inbox.ru).
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HAaKO, YYUTBIBasi 3HAUUTEIbHOE TAKCOHOMHUYECKOE
pasunoobpasue poma Phallus B Asum, B Tom umc-
Jie HaJIMYue HEeCKOJIbKHX BUIOB C WHIY3UEM, MbI
CeNIalii 3aKJIIOUYCHHE O HEOOXOIMMOCTH PEBU3UU
Marepuana (Cseramesa u ap., 2017). 1ot BbIBOA
MOJKPEIUISAJICS TeM, YTO CyIIECTBYIOT HEKOTOpHIE
HE3HAYUTEIbHBIE MOP(OIOTHYECKHE OTIHYUSA Y
IUIOZIOBBIX TEJ a3WaTCKuX oOpasmoB (B 4YacTHO-
CTH, UX pa3Mepbl HEMHOTO MEHbIIE B psJe CiIyda-
eB). OTKPBITBIM OCTaeTCs BONPOC U 00 UCTHHHOM
TakcoHoMu4eckoMm crtaryce Dictyophora sibirica
Lavrov, onucannom u3 okpecrHocreir Tomcka, Pe-
cnyonuku Aunrait (JlaBpos, 1936) u oTHeceHHOM
B cuHoHuMmbl P. duplicatus (Bacuibkos, 1954).
B opurunansHom onmcanuu H.H. JlaBpoBbIM He
yKa3aHbl TOJOTHI M MECTOHAXOXXJICHHE H3y4CH-
HBIX 00pasnoB. B Muxkonorudueckom repbapuu
borannueckoro mncruryra um. B.JI. Komapona
PAH xpanutcs o6pazen LE 1582, undopmanus
Ha 3TUKETKE KOTOPOTO MJICHTUYHA OJHOHW M3 JIBYX
ykazanueix H.H. JlaBpoBbIM Haxogok. DTOT 00-
pa3zen, coOpanHbIi B okpecTHOCTX Tomcka B 1933 1,
BBIOpaH HAMU B KadecTBe JiekToTuna. [Ipacrasnsercs
HEOOXOMMBIM JaJIbHEHIee N3ydyeHHe Marepuana c
MPUMEHEHUEM MOJIEKYJISIPHO-TCHETHYECKUX METO/IOB.

CJIO)KHOCTh JOCTOBEPHOH HIACHTU(HUKAIIUU 00-
pasioB Phallus 3akmiouaercss B TOM, 4TO 3pelbie
IJIOZIOBBIC TeJIa OYeHBb HeAoAToBeuHbI. [Tocie Toro,
KaK CIIOpOHOCHas 4acTh (Tieda) oOHa)kaeTcs, OoHa
3a OYCHBb KOPOTKOE BpeMsi (OOBIYHO MEHEE CYTOK)
YaCTUYHO CHhEIAETCs MPUBICUCHHBIMHA crienuduue-
CKHMM 3aIlaxXOM HAaCEKOMBIMH, YACTHYHO MPUIHIIACT
K UX TeJIaM ¥ Pa3HOCHUTCS B Pa3HBIX HAIPABICHUSX.
OcTtaBueecs MmI0A0BOE TEJIO OBICTPO pas3pyluaeTcs
0eCIT03BOHOYHBIMU U 3arHuBaeT. Jlaxke coOpaHHOE
B XOPOIIEM COCTOSIHUY IIJIOJOBOE TEJO MpH repba-
pU3alHH CUIBHO MEHSET (POPMY B OKPACKY, B CBSI3U
C YeM JKeJlaTeJIbHO NpoBecTH HOTOPUKCALUIO TIIT10-
JTOHOIICHUSI B €CTECTBEHHBIX YCIIOBHAX. B3siTne
obpasna qis JIHK-ananusa npu Takux ycCIOBUSX
3arpyaHeHo. Jlns aHanu3a MPUTOJHBI TOJBKO Ta-
KM€ 4YacTH, Kak I71eba u MuleInanbHble TIKHI, HO B
o0oux ciaydasx KpaiHe BEJIMK PUCK KOHTaMHHAI[UU
gyxkepoanoii JIHK. B atux nensax ygobnee ucnosib-
30BaTh HEPACKPHITHIE 0a3UIUOMBI, HO MIPU HX Tep-
Oapu3anuu MBI HE MOXKEM TOJYYUTH MPAKTUYECKU
HUKakoid wHpopManuu o mopdomorunu. [losTomy
JUTSL TOCTOBEPHOTO ONpEeNICHUsI BUIOBOM IPUHAI-
nexHoctu obpasunoB Phallus tpebyercs nanuuune
HECKOJIbKUX 0a3uIMOM pa3HOW CTENEeHH 3PEIOCTH
u ux poroduxcanmus.

B 2017 r. B8 HoBocuOupcke ObUIO HAMJICHO He-
CKOJIbKO TUI0A0BBIX Ten Phallus sp. ¢ kopoTkum uH-

ny3ueM (pucyHok). I1oCcKoibKy pacKphIThIE ILIOHO-
BbIE Tella OBLIH YK€ Ha Pa3HOM CTaJuu 3aTHUBAHUS U
CIIOPOHOCHAs 4YacTh (11e0a) OTCyTCTBOBaJsa, OCYyILe-
CTBHTH TepOapu3aIio He yIal0Ch, IPOBEISHA TOIBKO
ux ¢orodukcanusa. HepackpoiTeie Tena Obun cobpa-
HBI JUIS TAJIBHEHIIETO H3yUeHHUSI.

MaTepI/IafIbI N MeToAbl
Mopgponozusn

Cymky HEpacKpBITHIX IUIOJAOBBIX TEJ MPOBOIMIH
npu KOMHATHOW Temmeparype. Mopdonoruueckue
MPU3HAKK PACKPBITHIX TUIOAOBBIX Tel (UBeT, (hopma,
pasMepsl) m3ydasm 1o (orocHuMkam. Obpaser xpa-
HuTCs B nvuHoM koyutekiuu FO.A. Peopuesa (YuR).
Cropsl Opanu U3 repOapU3UPOBAHHOTO HEPACKPHI-
TOro miofosoro Tena. Mx usyyanu B 5%-M BOOHOM
pactBope KOH ¢ momoIipio CBETOBOIO MHUKPOCKOMA
«Muxmen-6» .

Buwioenenue /THK, I1I]P, cexeenuposanue

Hebonbmo#t ¢gparMeHT MwuIenus pacTupalivd B
npoOupKe ¢ mapuKaMu OKCHAA ITUPKOHUS B pOTa-
nuoHHOM TomoreHusatope «Precellys Evolutiony.
Brinenenne JJHK npoBoaunu ¢ ucnoiab30BaHUEM
CTAB-6ydepa [0,5 M NaCl, 10 mM Tris-HCI (pH
7,5), 10 mM EDTA, 2% (w/v) CTAB] mo cran-
napTHomy npotokoiy skctpakuuu (Griffith, Shaw,
1998). ns ammmmdpurkanuu pJIHK, Bkirouaromeit
¢parmenT rena 18S, BHyTpeHHHH TpaHCKPUOUpYe-
Mblit crieticep ITS1, ren 5.8S, BHyTpeHHU TpaHC-
kpubupyemsiii cneicep ITS2 u pparment rena 28S,
OBLIM WCMONB30BaHbl YHUBEpPCAJIbHBIC MpalMepbl
ITS1 u ITS4 (TCCGTAGGTGAACCTGCGG/
TCCTCCGCTTATTGATATGC) c npumMeHeHHu-
eM craugapthbeix [1I[P-nporokonor (White et al,
1990).

[TIIP mpoBomunu, MCTHONB3Yysl TOTOBBIE HAOOPHI
«PCR core» xomnanuu «M3oren». Pexum amiuu-
¢ukanun: 96 °C — 3 mun, 30 nukmnos: 1) 94 °C — 30
c; 2) 55 °C - 30 c; 3) 72°C — 30 c; 72°C — 3 MuH.
Xpanenue ocymectsisuin npu +4 °C. Paznenenue
¢parmenroB JIHK, monydeHHBIX B pe3yibTare am-
IM(UKAIAN, TPOBOIMIN CTAHAAPTHBIM BIIEKTPO-
dope3om B 1,5%-M araposzHoM reie ¢ Jo00aBiIeHUEM
EtBr. B kauectBe OydepHON cHCTEMBI UCIIOIB30BAIH
Tris-6opar-D[ITA-6ydpep (TBE). Ilocme snexTpo-
¢dopesa renmn ananm3upoBanu B YD-cBeTe. AMILIH-
KOH SKCTParupoBajid M3 Telsl ¢ MOMOIIBI0 Habopa
«CleanUp» xomnanun «EBporeny. CexBeHHMpOBaHUE
MOCJIEA0BATENIBHOCTEN poBOAMIa KoMITanus «EBpo-
res». JIHK cekBeHMpoBaIy ¢ momoIso Habopa peak-
tnBoB «BigDye®Terminator v3.1 Cycle Sequencing
Kit» («Applied Biosystems», CIIIA) na aBromaru-
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ITnonosoe teso Phallus ultraduplicatus YuR 3374

yeckoM cekBeHarope «Applied Biosystems 3730 xI»
(«Applied Biosystemsy», CIIIA). TTorydenubie oce-
JI0BaTEIbHOCTH HYKJICOTH/IOB IIPUMEHSUIN JUIS TIOUCKA
cootBetcTBUs B GenBank juis BuioBOTO Onpenenenus
¢ ucrnop3oBaHueM nporpammsl BLASTn.

PesynbTarhbl

B 2018 1. Obuta mpoBeneHa MOJICKYJISPHO-TCHE-
THYECKasl MJICHTHU(UKAIMS 00pasna, coOOpaHHOTO B
HoBocubupcke n xpaHsmerocs B IMYHON KOJJICKIUH
FO.A. Pebpuena (YuR). Pe3ynbrarsl cekBeHHpOBaHUS
yuactka [TS1-5.8S-ITS2 p-AHK mnokazanu mnpak-
TUYECKH TOJIHYI0 HJIEHTHYHOCTHh Hamero oOpasia
Phallus ultraduplicatus (pucynox). ITocnenauii Bu,
HeJlaBHO onucanHbll B Kurae uz nposunuuu JIssoHuH
(Adamcik et al., 2015), mopdonorudecku cxofeH ¢ P.

impudicus var. pseudoduplicatus. Huxe mpuemeHo
kparkoe ommcanue P. ultraduplicatus, cnenannoe mo
JAHHBIM THIIOBOTO OITUCAHUSI.

Phallus ultraduplicatus X-D Yu, Wei Lv, Shu-Xia
Lv, Xu-Hui Chen, Qin Wang, Crypt. Mycol. 36(2):
146, 2015.

Hepackpoimole 6a3uduomsl SUUIEBUIHBIE 0
cyOmapoBUAHBIX, UX pa3Mmep cocTtaBisger (7-8) X
(8-9) cM, 4acTO MOKPHITHI IPUKATHIMA BOHIOUHBIMU
KpPacHOBATBHIMH YCITyHKaMH, C OSII0OBATHIM BETBSIIHM-
cst puzoMopdom (uamerp 2—3 Mm).

Packpvimole 6a3uduomsl nMeOT BbICOTY 19—
25 cMm. Hoxka nmnmuHapudeckas, Oenas, mojas,
syencTas. ['ojoBka KkoHu4eckas, 4—5 ¢cM BBICOTOMH,
¢ ieppOpUPOBAHHBIM JTUCKOM THAMETPOM 3—5 MM
B BEpXHEW 4YacTH, MIyOOKO ceT4yaTo-sueucTas,

CpaBHEHI/Ie TaKCOHOMMYECKU 3HAYNMbIX NMPUN3HaAKOB Oﬁcy)l(,anMbIX BM1AOB

JIMHA WH]TY3Us .
A MM'Hy ’ Suen unay3Ust Ilepunuit Criopsl, MKM
9aCTO MOKPBIT
SUCH YMCHBIIAIOTCS TPHKATHIMA
. B THAMETpE TI0 KPaCHOBAThIMH
P. ultraduplicatus 20-40 FIMAMETP pac (4,0-5,0) x (1,5-2,0)
HAMPaBJICHUIO K JerryiKaMu, OT
HIDKHEMY Kparo 6e710BaTO-KPEeMOBOTO
JI0 KpacHOBATOTO
P. impudicus var. LIUPOKHE Oeblii 10 CBETIIO-
P . 40-50 P A . (4,0-5,6) x (1,8-2,8)
pseudoduplicatus MHOTOYTOJIbHBIE KPEMOBOTO, TIIAJIKH
15-20 HEIpaBUJIbHBIE,
(coemuHeH OKpYTIIBIE,
D. sibirica C HOXKKOU y kpast 0,5-1,0 mm, OelIbLid (3,0-4,0) x 2,0
GoJee peIXIION B CEPE/IMHE BBITSIHYTHIC
TKaHBIO) BEPTUKAJIBHO, 2.5-3 MM
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Oenast mox Tieboii. [e6a KOpUUHEBATO-OJIHBKO-
Bas JI0 TEMHO-3€JICHOBATO-OJIMBKOBOW, CIU3U-
crad. 3amax CHJIbHBIM, HenpuATHBIN. MHny3ui
2—4 cM IIWUHOW, XPYNKUH, C MHOTOYTOJIBHBIMHU
SYESIMH, TTOCTEICHHO YMEHBINAIONIUMHUCS B pa3-
Mepax KHU3y. BoabpBa jxenmaTuHO3Hasi, oT OenoBa-
TO-KpPEMOBOM 10 KPACHOBATOM.

bazuouocnoper nmeror pasmep (4,0-5,0) x (1,5-
2,0) MKM, SIUTHTICOMIHBIC, TMAJKHAE, TOHKOCTEHHEIE,
THaJIMHOBBIC.

H3yuennstit mamepuan. 54°83' c.u., 83°12' B.1.,
HoBocubupckast 061., Hosocudbupck, [ICBC CO
PAH, ny6oBas mocanka, Ha mouBe. 29.VII 2017
J.B. Arees. YuR 3374, GenBank MK965097.

O6eyxaeHme

WNneHTrnYHOCTh HYKJICOTHIHBIX IOCIEI0BaTEIb-
HocTel MapkepHbIX yyacTkoB nrITS1-5.8S-1TS2 cBu-
JETEeNbCTBYET B TMOJBb3Y MPHUHAJICKHOCTH HALIETO
obpasmua Buay P. ultraduplicatus. HeGonbiioe otiu-
YHhe 3aKJII0YaeTCs] B HAJIMYUM YIIOMUHAEMbIX B OIH-
CaHMM KPacHOBATHIX HYElIyeK Ha MEpUIUH W MHOT/A
KpAacCHOBAaTO OKPALIHUBAOLIEHCS BOJIbBbI. M3yueHHbII

HamMu oOpaszen; MOp(oIIOTHYEeCcKH OueHb CXOJeH ¢ P.
ultraduplicatus, a oTMeueHHbBIE pa3Iu4us MOTYT OBITh
pE3yNBTaTOM BHYTPUBHIOBON H3MEHYMBOCTH. B TO ke
BpeMsi MOP(OITOTUIECKHE MTPU3HAKU JOCTYIHBIX HAaM
00pa3IoB ¢ KOPOTKUM HH]Ly3UEM OY€Hb TOUHO COBIA-
maroT u ¢ onucanuem Dictyophora sibirica. Onnako
Bompoc, sisitoress P. ultraduplicatus u D. sibirica
CaMOCTOSITEIbHBIMU BUJIAMH WM CHHOHMMaMH, He
MOXKET OBITh PEIICH 0€3 MOJEKYIISIPHO-TEHETHIECKOTO
aHaJln3a TUIIOBOTO Marepuaina nocieanero. CpaBHe-
HUE TaKCOHOMHUYECKH 3HAYMMBIX MPU3HAKOB O00CYX-
JlaeMbIX BUJIOB MTPUBEICHO B TAOJIHUIIE.

Nmeromumecst B imaHoi kosuieknuu FO. PeGpuesa
obpasiel pomxa Phallus mossossiior caenars BbIBOL,
YTO OOHApPYKEHHBIH BHJ MOXET OBITh JOCTATOYHO
IUPOKO pacIpOCTpPaHEH B a3MaTCKoW wactu Poccuu.
Tax, Mmopdosoruuecku uaeHTHIHbIE 00pa3IBl codpa-
HBI He TOJTBKO B HoBOCHOMpCKoit 0011, HO U B KpacHo-
spckoMm, [Ipumopckom, XabapoBckoM kpasix, B UpkyT-
ckoit 1 Tomckoii obnactsx. Tem He MeHee, 1enarh yBe-
PEHHBIE BBIBOJBI MPEXKIEBPEMEHHO 10 NPOBEICHUS
Oosiee MacTaOHBIX MOJIEKYJISIPHBIX MCCIIEIOBAHUHN C
MIPUBJIEYEHNEM JOCTYITHOTO MaTepraa.

Pa6ora FO.A. PeGpueBa nmoarorosneHa B pamkax peanuzanuu roc3aaanus FOHL] PAH
(npoexT Ne AAAA-A19-119011190176-7).
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THE FIRST RECORD OF PHALLUS ULTRADUPLICATUS (PHALLACE-
AE, BASIDIOMYCETES) IN RUSSIA

Y.A. Rebriev', D.V. Ageev’, L.Y. Kokaeva®’, O.N. Yaroslavtseva®

The paper is devoted to the first record of Phallus ultraduplicatus in Russia. Some views
on the taxonomic position of Phallus specimens with indusium collected in Europe and Rus-
sia are discussed. Short description of Phallus ultraduplicatus is given with the differences
from morphology similar species. This species looks like broadly distributed in Asian part of
Russia. Dictyophora sibirica described in 1936 and very similar in morphology with Phallus
ultraduplicatus. For clarification of taxonomic relationships of Dictyophora sibirica and Phal-
lus ultraduplicatus further studies using molecular-genetic methods are needed.

Key words: Dictyophora, Phallaceae, gasteromycetes, genetic identification, new finds.
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