DKOJIOTHA, 2023, Ne 3, c. 212—219

VK 581.4:581.522

HOBBIV METO/I OITPEJIEJEHUS KAJTEHJIAPHOTO BO3PACTA
PACTEHUM HERACLEUM SOSNOWSKYI 1 OLIEHKA HA ETO OCHOBE
BO3PACTHOI'O COCTABA B LIEHOIIOITYJIALINAX BUJIA HA CEBEPE
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[TpoBeneHbl MccaeaoBaHusI MO OMpeneeHUIO KaJleHTapHOTo BO3pacTa pacTeHUit MTHBa3UOHHOTO BUaa 60p-
meBuka CocHoBckoro (Heracleum sosnowskyi Manden.). I3yyeHue cTpyKTypbl KOpHS T10Ka3aJ10 HAJIMYue
TOIUYHBIX KOJiell, 00pa30BaHHBIX MPUPOCTAMU BTOPUYHOM KCUJIEMBI, YTO IMO3BOJISIET UCIIOJIb30BaTh KCH-
JIOXpOHOJIOTUYIECKU A TIOIXO ST OLICHKU KaJIeHIapHOTO Bo3pacta H. sosnowskyi. KolmmdaecTBO KCUJIEMHBIX
KOJIell Ha TTIOTIEPEYHOM Cpe3e KOPHS COOTBETCTBYET YMCITY OCTATKOB FOAMYHBIX IIPUPOCTOB Ha MPOI0IbHOM
cpese Moa3eMHOro Kayaekca. MeTo ydeTa TOTUIHBIX TPUPOCTOB Ha IPOIOILHOM Cpe3e KaynaeKca sIBJIsIeT -
Csl IPOCTHIM U 3O EKTUBHBIM 1 TTO3BOJISIET ONIPEEIUTh BO3pacT pacTteHuit H. sosnowskyi B TIOJIEBBIX YCIIO-
BUSIX, He TpuGerast K KOHTPACTUPOBAHUIO TKaHe 1 MUKpocKonuu. Pactenus H. sosnowskyi B IpUPOTHBIX
LICHOTIOMYJISILUSIX CpeaHeTaexKHOM 30HbI Pecny6mku Komu ripucTymnaim K lIBETEHUIO Ha TPETUI TOJT K13~
HU, a UX KaJIeHAapHBI BO3PACT MOCTUTAI 7 TIOJTHBIX JIET.

Karoueswie croea: Heracleum sosnowskyi, KajleHIapHbIi BO3pacT, KayaeKc, JUCTOBbIe PyOIIbl, TOOAUYHbBIA
MPUPOCT, KOPHU, KCUJIOXPOHOJIOTHSI, LIEHOTOIYJISILIAN

DOI: 10.31857/S0367059723030022, EDN: EARBLW

OmpeneneHne BO3pacTa MHOTOJIETHUX TPaBSHU-
CTBIX PACTEHM SIBJISICTCS CIOXHOM 3amadeit u ciadbo
U3YYEHHBIM BOMPOCOM OUOJOTUMU TPaBSIHUCTBIX
MHOTOJIETHUKOB. AHaIM3 moka3sal [1], 4To KpyITHeii-
mrasi 6a3a JaHHBIX 110 YYETY IIPU3HAKOB PACTCHUN B
mupe TRY (Oonee 2 Mipa. 3amuceil) cCoaepKuT Kpai-
He MaJioe KOJIMYECTBO 3amuceil (He 6oyee 6 ThHIC.) O
BO3pacTe pacTeHMIi, IMPUCTYNAIONINX K IIBETEHMIO,
WJIM O MOTEeHIIMAJIbHOM MaKCUMaJIbHOM BO3pacTe BU-
noB. CBelleHUSI O BO3pPacTe MHOTOJIETHUX TPaB MOTYT
OBITH MMOJIYYEeHBI HA OCHOBE aHaM3a MopdoJiornye-
CKUX MPU3HAKOB PacTeHU, ydyeTa eKeromHO OTMMU-
pamwIlInx 0cobeil, OLeHKN OHTOI€HETUYECKOIO CO-
cTosTHMS pacteHuii [2, 3]. B mociemHue necaTuiieTus
JJIsl OLIEHKU KaJIeHIApHOTO BO3pacTa MHOTOJETHUX
TpaB MCIIOJB3YIOT METOH KCUJIOXPOHOJIOTUM, OCHO-
BaHHBIN Ha U3YYEHUU TOAUYHBIX KOJIEL] — CJIOEB €XKe-
TOJHOTO TIPUPOCTa BTOPUYHOM KCHJIEMbl KOPHEBOIt
cucTeMbl. BoIpaxkeHHOCTh KOJIell 3aBUCUT OT TaKCO-
HOMMYECKOI, MOP(hOIOTNIeCKON U 3KOJIOTNIECKOMN
CIeNMUKH HCCIeTyeMBIX 00heKTOB [4—6].

OlLeHKy KaJleHOJApHOTO BO3pacTa TPaBSIHUCTHIX
MHOTOJIETHUKOB MCITOJIB3YIOT TSI U3yYEHUsI OHTOTEe-
He3a, OIpeIesIeHUsI CKOPOCTU BO30OHOBJIEHUS, pac-
CeJICHUST U pacIpOCTpaHEHUsI paCTeHUIA U MX DKOJIO-

rudeckux crpareruii [5, 7, 8]. Takue xapakrepucTu-
KU SBJISIOTCS KJTIOUEBBIMM TIPY M3YYEHUN OMOJIOTUM
WHBa3UOHHBIX BUIOB, KOTOPble HETaTUBHO BJIMSIIOT
Ha Owopa3HOOOpasue TIPUPOMHBIX SKOCUCTEM U
KYJIbTYPHBIX (PUTOLIEHO30B [9].

bopiiesuk CocHoBckoro (Heracleum sosnowskyi
Manden.) — oA¥MH M3 MIMPOKO PaclpoCTPaHEHHbBIX
Yy>KepOJIHbIX BUIOB. B yCclOBUSIX MON30HBI CpeaHei
taiirn Pecrryomuku KoMy ero MOHOBUIOBBIE 3apOC-
JIU BCTpEYaroTCcsl MoBceMecTHO. PacteHue BxomauT B
CIUCKM arpecCMBHBIX WHBa3WOHHBIX BMIOB, Cyllle-
CTBEHHO BJIMSIET Ha CTPYKTYPY U pa3HOOOpa3ue pacTu-
TEJIBLHBIX U TTOYBEHHBIX coodbiiecTB [10]. MccnemnoBa-
HUs TI0 OIpee/ieHUIo Bo3pacTa pacteHuil H. sosnows-
kyi emuHuuHbl. B ycinoBuMsIX ceBepa KajleHIapHBIN
BO3paCT pacTeHMI B KOJUIEKLIMU JocTuran 14—16 ner
[11, 12]. M3ydyeHMe BO3paCTHOIO COCTaBa LICHOIIOITYJISI-
ouii OMM3KOpOICTBeHHOro Buma Heracleum man-
tegazzianum T0Ka3ajgo, YTO B MPUPOIHBIX YCIOBUSIX
pacTeHusI JoCTUTaloT Bo3pacra 12 ner [13].

CaeneHHUsI 0 BO3pacTe MHBA3WMOHHBIX OOPIIEBU-
KOB B X0OJ1€ XKU3HEHHOTO 1IMKJIa TECHO CBSI3aHBbI C pa3-
paboTKON WX WHAMBUAYAIbHBIX HeMorpacdu4yeckKux
moneneit [14, 15]. OueHka BpeMeHH Mepexoja 0Co-
oeit H. sosnowskyi B pelipOLyKTUBHOE COCTOSIHUE B
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COBOKYMHOCTHU C pacyeTOM JajlbHOCTH pacipocTpa-
HeHUsT ceMsiH [16] mosBosisieT TpencKas3biBaTh Ha-
MPaBJI€HUE U CKOPOCTh UX OMOJIOTUYECKOTO BTOPKE-
HUS, 9(PGHEeKTUBHO BBITIOJHATH MEPOMPUSATUS TIO
JIMKBUJAIIUU HEXeNaTeIbHbIX PACTEHUA.

Llenbio paGoOTHI OBLI ITOUCK 3P (PEKTUBHOTO METO-
Jla W3y4yeHUs KaJleHAApHOIro Bo3pacTa pacTeHUN
H. sosnowskyi Ha OCHOBE U3BECTHBIX U HOBBIX METOJIOB
orpenesieHrs] Bo3pacTa MHOTOJIETHUX TpaB. 3amayeit
KCcClieIoBaHUiA ObL1 aHaIM3 BO3PACTHOIO COCTaBa lie-
HOTIOMYJISILIMI pacTeHuit H. sosnowskyi B yCIOBUSIX ce-
BEpa Ha OCHOBE MPEAJIOXKEHHOTO METOA.

MATEPUAJI U METO/1 bl

O0BekTOM HmccaemoBaHus Obl1 6opmieBuK Coc-
HoBckoro (Heracleum sosnowskyi Manden.) — MHOTO-
JIETHUM, JIETHE3€EJICHbII, TPABSIHUCTBIU, CTEP>KHEKOP-
HEBOI, MOHOITOAUAJILHO HApACTAIOIIMI MOHOKAPITMK
C MOJIYpPO3E€TOYHBIM IIPSIMOCTOSTYUM Moderom [17].
HM3ygyanu pacreHus, IIpoM3pacTaioniie B IOA30HE
cpenHeil Taiirm Pecnyonmkm Komm Ha 3aj1eXXHBIX
y4acTKax ¢ aBTOMOP(MHBIMU TTOA30JIUCTBIMU MTOYBAMU
B okpecTHOCTsIX I. ChikThiBKapa. VicciiemoBaHWe BhI-
MOJHSITIA Ha 4 yJacTKax ¢ reorpaduyecKMMU KOOpO-
HaTtaMU: ydacTok 1 — 61.662834° c.ur., 50.822097° B.1.;
yyacTok 2 — 61.650820° c.11., 50.841117° B.I1.; y9acTOK 3 —
61.645695° c.umr., 50.731975° B.m.; y4acTtok 4 —
61.607331° c.u1., 50.735631° B.n. PacturenbHbIil 1O-
KPOB YYaCTKOB IIPEICTaBJICH COOOIIECTBAMMU C JOMM-
HUpoOBaHuEeM pacTeHuii H. sosnowskyi, KOToOpble 111~
TeJIbHOE BpeMs He TTOJBEPrajiich CKalllMBAaHUIO WU
XUMHU4YECKOU 06padoTke. B coobiiectBax H. sosnows-
kyi BcTpeuanoch 10 28 BUn0B aApyrux pacrenuit (Urti-
ca dioica, Poa pratensis, Symphytum asperum, Cha-
maenerion angustifolium, Elytrigia repens, Calamagros-
tis epigejos, Artemisia vulgaris n np.) ¢ oounueMm S5—

%.

[ peTpoCHeKTUBHOTO aHaIM3a W TTONTBEPXIe-
HUSI TIPUCYTCTBUSI pacTeHuil H. sosnowskyi Ha BbI-
OpaHHBIX Yy4YacTKax C IIOMOIIBIO IIPOTPaMMHOTO
obecneuennss Google Earth Pro 7.3.4.8642
(http://google.com/) GbUIM IPOCMOTPEHBI APXUBHBIE
CIIYTHUKOBBIE M300paxkeHHWsT MecTHOCTU. CKoIute-
HUs pacTeHU# H. sosnowskyi XOpoIllo 3aMeTHBI Ha
CIYTHUKOBBIX CHUMKax OJjilarogapsi paHHeEMY OTpac-
TaHWIO BECHOM M COLIBETUSIM GeJ10TO (B MEPUOI IIBE-
TEHWs) WJIM KOPWYHEBOTO (B TIEPHUOM TUIOJOHOIIIE-
HUSI) OTTeHKOB [18, 19].

HccnemoBanust mpOBOIIIN B T€UEHME BET€TAIlAN —
c ampeiist o ceHTsa6opb 2022 1. [dasg onpenesieHUs
IUIOTHOCTHU pacteHuit H. sosnowskyi B 1IeHOIIOMYJISI-
MSIX Ha BEIOpaHHBIX yYacTKaX 3aJIOXKMIN 25 TUIOIIA-
oK padMmepoM 1 X 1 M. Ha rtolagkax BeIKAITbIBAJIN
Bce ocobu H. sosnowskyi, 3a UCKIIOUEHUEM HEOOb-
IIMX I10 TaOUTYCY MOJIOABIX PACTCHUM C IUIOIIAIbIO
quctbeB 1o 10 cm?. JIinsa c6opa MOJIOOBIX paCTEHMIA
HCITOIB30BaJIM ITOYBEHHBIN ITPOOOOTOOPHUK C BHYT-
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peHHUM guameTpoM 10.5 cM, BBICOTOI 3.5 cM M 110~
manpio 86.5 cm?. ITouBeHHBIE MPOOHI MPOCEUBAIN
yepe3 CUTO U TTOACYUTHIBAIM B HUX YMCJIO TIPOPOCT-
KOB U I0OBEHWIbHBIX pacTeHuil. Bcero mpoaHanunsu-
poBaHO 40 ITOYBEHHBIX IIPOO.

IMon3zemMHy10 4acTh COOpaHHBIX PacTEHUI mepe-
HOCHJIM B 1IaOOPaTOPUIO, OTMBIBAJIM OT ITOYBEI M IIPO-
BOOMIU MOP(OCTPYKTYPHBIM aHaIu3: WU3MEPSUIU
HauOOJIbIIYIO LIMPUHY KayaeKca W IJIMHY KOpPHSI,
DIyOMHY 3ajleTaHusl IOYKM BO300OHOBJICHUSI, B3BE-
IIUBAJIA CHIPYKO Maccy. BBIMOMHSIIM MPOMOJIbHbII
cpe3 uepes cepelMHY KaylaeKca U IMOACUNTHIBAIN KO-
JIMYECTBO TOAUYHEIX IPUPOCTOB.

Kanennapubiit Bo3pact pacreHuii H. sosnowskyi
OIpEeAeIsLIN C TIOMOIIBIO METOAOB, OIMMMCAHHbBIX B JIN-
Teparype, U IpeaIoKeHHOro HaM HOBOTO IOAXOA.
ITocrne BHEIIHETO OCMOTpAa Ha MOBEPXHOCTH KayIdeK-
ca MOACYUTHIBAIIM YUCJIO KOJbLICOOPA3HBIX TOAMY-
HBIX TPYMI JIMCTOBBIX PYyOIIOB, KOTOPHIE OCTAIOTCS
TOCJIe PETYJISIPHOTO OTMHUpaHus TucTheB [12, 20].

Ha nonepeuyHbIX cpe3ax 0a3ajbHOM 4acTU IJIaB-
HOT'0 KOPHSI BO3PAaCT pacTeHUI1 ONpeIe/IsUId METOIOM
KCUJIOXPOHOJIOTUH, TIOACYMTHIBASI YMCIIO KOJIEIT €XKe-
rOAHOTO MpUpPOCTa KCuiieMsl [4, 6]. 11t aToro y Kax-
JIOTO pacTeHMsI aeJiainu 2—3 MOoNepeYHbIX Cpe3a IJ1aB-
HOTO KOpHS BOM3M Kaynekca. Cpe3bl 00padaThIBaIN
0.5%-HBIM pacTBOPOM (PJIOPONTIOLIMHA B CMECH
CIIMpTa U JUCTUJLIMPOBaHHOI Bonbl (1 : 1) B TeueHue
1—2 MuH, a 3aTeM BO3ACKHCTBOBAJIM KOHILIEHTPUPO-
BaHHOH CoOJITHOM Kucjiotoi. OnpeBecHeBIIME 000-
JIOUKHY KCUJIEMBI OKpAIIIMBAIMCh B OTYETIIMBEIM Kpac-
HO-MaJuHOBBIM LBeT [21]. a5 BepuduKamm MeTo-
Ja OBIIM M3Y4YeHBI 30HBLI IIPUPOCTa KCUJIEMBI Ha
MOIIEPEYHBIX Cpe3ax KOpHeil pacTeHWii mepBOTO U
BTOPOTO ToJa XM3HU. BpemMeHHBIE mpemaparbl C
OKpallleHHLIMU ITOIIePEYHBIMU Cpe3aMU IIPOCMaTpP-
Bayi 1o MukpockonoM Axiovert 200 M (Carl Zeiss,
I'epmanms) B pexumax CBETJIOTO IIOJISI U (Da30BOTO
KOHTpAcTa, HeOKpallleHHbIe 00pa3libl — B PEeXUME
dayopecueHIN. POTOCHEMKY BBITOJTHSIIN HUADPO-
Boii kamepoii AxioCam ERc 5s (Carl Zeiss, I'epma-
HU). JaMeTp KJIETOK KCUJIEMbI M TOJIIUHY TOIUY-
HBIX KoJiell (n > 50 1151 Kaxkaoro mapaMeTpa) usMeps-
Jm ipu oMoy nporpammel ZEN 2011 (Carl Zeiss,
I'epmanus).

IMpennoxeHHBIIT HAMU METON, OIpenelIeHUsT Ka-
JIeHgapHoro Bo3pacTa H. sosnowskyi ocCHOBaH Ha IO -
cyeTe KOJIMYeCTBA OCTAaTKOB TOAWYHBIX MPUPOCTOB
KayJeKca, s 4ero BBITOTHSIIU MPOAOILHEIN pa3pes
yepe3 ero LeHTpP. YMCIIO TOOMYHBIX MMPUPOCTOB Ha
cpe3e COOTBETCTBOBAJIO KaJIEHIAPHOMY BO3pacTy 00-
pasua. B rexcre, Tabuie M Ha PUCYHKAX ITPUBEIEHbI
cpenHue 3HAaUeHUS U CTaHJapTHBIE OTKJIOHEHUS.

PE3YJIbTATDI

PeTpocneKTUBHBII aHAIN3 CITyTHUKOBBLIX U300-
pakeHMii mokaszaj, 4To pacteHust H. sosnowskyi nmpo-
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M3pacTalv Ha MOJENIbHBIX y9acTKax He MeHee 10 JIeT.
B 2022 r. cpenHsisi JIOTHOCTh pacTeHUii 0e3 yuyeTa mpo-
POCTKOB TEKYILETo roga cocrapisia 17 £ 7 wr./m?
yJyacTka.

IMonzemnast yacts pactenuii H. sosnowskyi ipen-
CTaBJieHAa TOTPYXXEHHBIM KaylIeKCOM — 0a3alibHbIM
MHOTOJIETHUM y4aCTKOM MOHOKAapIIM4YeCKOro mobera
U3 Pe3UIOB OOHOJETHUX BEreTAaTHUBHBEIX ITOOETOB C
BepXHEl JacThio m1aBHOro KopHs (puc. 1). Ha Bep-
XYIIIKe KayneKca 3aKjIafblBaeTCsl TEpMUHAIbHAS 3U-
MyIolIasi ToYKa BO30OHOBJICHUS. [J1aBHBIII KOpPEHB
BETBUTCS 10 3—4-TO MMOPSIIKOB, IIPU 3TOM BCEe KOPHU
MMCIOT KOHTPAKTWJIbHBIE CBOMCTBA, CIIOCOOCTBYIO-
II1e 3arTy0JIeHUIO BEPXYILIKN BEreTATUBHOTO pacTe-
HUSL.

M3ydeHne yOMHEBI 3a7eraHus IT04eK BO30OHOBIIE-
Hus H. sosnowskyi mokazayo, 4To OHa yBEeJIMYMBAIACh C
BO3PACTOM U COCTaBJIsIIa B CpeaHeEM 9 ¢M y 3— 6-JIETHUX
pacteHuii (ta6x. 1). IllupuHa Kaymekca, a TakKxXKe
JJIMHA 1 OMoMacca MOA3EeMHOI YaCTU BMECTE C KOp-
HSIMU JOCTUTAJIM HAaMOOJIBIIMX 3HAYEHUI Y pacTeHU
B BO3pacTe oT 3 10 5 JIeT.

ITokazarenn MOphOCTPYKTYPHI KayaeKca U KOPHS
CYIIIECTBEHHO BapbUpPOBAJIM Y 0COOEii OOHOro BO3-
pacta ¥ MeXAy pasHOBO3pACTHLIMU TpymnmnaMmu. Ko-
3¢ dULIMeHT Bapuauy pa3MepoB MOA3EMHBIX Oopra-
HOB, IJIyOMHBI 3aJieTaHUsI II04eK BO300HOBJICHUS
6611 Ha ypoBHe 50%, chipast Macca XapaKTepu3oBa-
Jach u3MeHYnBOCThIO 100—170%.

Pacrenusa H. sosnowskyi nepexoanian K BETCHUIO
B BO3pacTe ABYX MOJHbBIX JET WK TTO3Xe, T.€. He pa-
Hee, YeM Ha TPEeTUil roJ OT MpopacTaHUsl CEMEHU.
Honst reHepaTUBHBIX 0coOeil BapbupoBaia ot 11 mo
25% w 6bUTa HAUOOJBIIEH ¥ 3- U 6-JIeTHUX pacTeHU
(cm. Tab. 1).

AHaJm3 CTpYKTYpbI Kaynekca H. sosnowskyi oka-
3aJ1, YTO Ha CKJIaaJIaToit MOBEPXHOCTH TTOCIE eXXeTOI-
HOTO OTMMpPaHUsl JIUCTHEB OCTAIOTCS KOJIblieoOpas-
HBIE TPYIIITHI JIUCTOBBIX pyOIIOB, KOTOPEIE pacmosara-
I0TCS B BuAe BainukoB (cMm. puc. 1). ITo yucay rpymin
JIMCTOBBIX pYyOLIOB MOXHO OMpEeae/SUTh BO3PACT BU-
nmoB pona Heracleum. BeIsIBIIeHO, 9TO TUCTOBEIE pyO-
IIBI JIYYIIIe BCETO Pa3TNINMBI Y pACTCHMIA C IITUPUHOMN
kaynekca ot 4 1o 10 cM B Bozpacte ot 2 no 7 jeT. Cie-
IyeT OTMETUTD, YTO JOJISI TAKMX PACTECHUIA He TTPEBhI-
mana 30% oT oO6Imero KojJWdecTBa W3YYeHHBIX.
CkJiaguaTasi TOBepXHOCTb ITOOETOBOI YaCcTH KayaeK-
ca pacteHuit H. sosnowskyi 3HaYUTETBHO 3aTpyTHSIA
TTOACYET KOJIEIT C INCTOBBIMU PyOIIaMU.

AHaJN3 OKpallleHHbBIX MOTIEPEYHbIX CPE30B KOPHSI
H. sosnowskyi mokaszan (hoopMUPOBaHUE XOPOIIIO BbI-
pPaXeHHBIX 30H €XETOIHOTO MPUPOCTAa KCUJIEMBI B
LIEHTPAJIbHOM LIMJIWHIPE — KOJIEL] KCUJIeMBbI (puc. 2).
Ha morrepedroM cpe3e KOpHS paCTeHUI ITepBOTO TO-
Ila XKU3HU PSIBl BOTOMPOBOMAIINX 3JIEMEHTOB KCH-
JIeMBI PacXodsiTCSl paagualbHO OT LIEHTpa K nepude-
pHUUM CTEIBI M pa3fesieHbl JTy9aMH HapeHXUMBI (CM.
puc. 2a). Y u3y4yeHHBIX paCTeHUI CpeaHUIl TuamMeTp

JAJIBKD u np.

Puc. 1. INonzemHast yactb pacrenuit Heracleum sosnows-
kyi: 1 — mon3eMHbI KayIoeKC C TpyIaMu JUCTOBBIX pyO-
1oB (JIP); 2 — rnaBHbIit kKopeHb (I'K) 1 60koBBIe KOpHU
(BK).

cocynoB BapbupoBai oT 13 1o 51 mkm. K KoHILy nepu-
ola Berertaluu no nepudepun UEeHTPAJIbHOTO IY-
JHApa B OONbIIei 9acTH JIydeil BOIOIIPOBOISIIINE
KJIETKM pacrojararTcs IpyniaMu, 4To CO31aeT Bbl-
paXkeHHYI0 BU3YaJIbHYIO TPaHUILy MPUPOCTa KCUJIE-
MbI B TIEpBbII IO )KM3HU. [InaMeTp cTelibl Ha ToTe-
pPEYHOM Cpe3e KOPHS MEPBOTO rojia XXM3HWU COCTABIISLI
1-2 mMM. B mocnenyrooimume rogbl AuamMeTp COCYIOB
KCHUJIEMbI BapbupoBai ot 28 1o 109 MM (cM. puc. 20).
Jlyduu BomonpoBOASIIMX KJIETOK KCUJIEMbI paclliupsi-
JIUCh 32 cyeT (OpMUPOBAHUS TPYMIl LIMPOKOIPO-
CBETHBIX COCYIOB B KOHIIE TIeproaa Beretaiuu. To-
IIMHA TIPUPOCTa KCUJIEMbI Ha BTOPOI U B TTOCJIEIYIO-
11e roJibl (PyHKIIMOHUPOBAHMS KOPHS BapbUpoOBasa
ot 0.2 1o 2.2 MM. Mexxay 30HaM1 TOAUYHOTO IPUPO-
cTa KcuiaemMbl (hOpMHUPOBATIOCH B PA3HOU CTEINEHU
BbIpaxk€HHOE KOJIbLIO MapeHXUMBbI.

OnucaHHBIE BBIIIE €XETOTHO TTOBTOPSIOIIAECS
0COO0eHHOCTH (DOPMUPOBAHMS BOIOITPOBOMSIIICH CH-
cteMbl Yy H. sosnowskyi TO3BOJISIIOT BUYyaJIbHO pas3/ie-
JISITh TOAWYHBIE CJIOU TIPUPOCTa KCUJIEMbl — TOAWY-
Hble KoJblia. [oauYHbIe KOJbla Ha TTONEPEeUYHbIX Cpe-

OKOJIOImAa Ne3 2023
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Taomuna 1. MopdocTpyKTypa nmoa3eMHbIX OpraHOB pacteHuii Heracleum sosnowskyi pa3HoTO Bo3pacTta
Bospact pacTeHuit, MOJHBIX JET KU3HU
IMokasarenn

0 1 2 3 4 5 6 7
O6BbeM BEIOOPKU 20 11 25 31 22 18 8 3
JnvHa Kaynekca U KOpHei, 8§+3 17+5 28 £18 38+£18 41+£21 38+12 33+£22 23+2
cM 4-13 10-30 12-90 1590 10-90 2565 17-80 2025
Il npuHa KayieKea, oM 0.4+0.1 1+1 2+2 4+2 4+3 4+1 4+3 341

P yiered, 02-0.6 | 12 17 1-10 19 26 2-8 2

I'myGuHa 3ayieraHust MOYKU 4+1 6t4 7+4 9+4 916 9+4 9+5 7+1
BO30OHOBJIEHHS, CM 1-6 2-16 3-17 4-20 3-25 518 320 6-8
CrIpast Macca Kayaekca 0.5+0.3 6+6 [146+£2321270+£373(339+£396(194£209|330£513| 31%1
Y KOpHEIA, T 0.1-1.1 2-20 3-800 3-1340 7-1360 7-600 7-1400 3031
Jloast reHepaTHBHbIX 0 0 12 23 18 1 25 0
ocobeit, %

HpuMeanMe. B uyucnurene IIPUBEACHO CPECAHEC 3HAYCHUC + CTaHAAPTHOEC OTKJIOHEHUE, B 3HAMCHATEJI€ — MUHUMAJIbHOC U MaKCHU-

MaJIbHO€ 3HAYCHUA B])I60pKI/I.

3aX KOpHEH XOpollo mpocMaTpuBaauch y 85%
n3y4eHHBIX ocobeit (104 o6pa3ua) B Bo3pacte oT 0 10
7 TIOJIHBIX JIET XKU3HU. B oCTalbHBIX CllydasiX YeTKUe
TPaHULBI MEXIY TOOUYHBIMU KOJIbLIAMU OTCYTCTBO-
Bajid, W OMNpPEeIeUTh BO3PACT PacTeHUM METOIOM
KCUJIOXPOHOJIOTMU ObLIO HEBO3MOXHO.

WccnenoBaHus Tokasaiud, YTO Ha pagvaabHBIX
cpesax Kayaekca H. sosnowskyi XopollIo IIpocMaTpu-
BalOTCSl TPAHMIIBI TOAUYHBIX TOOEroB, chopMuUpo-
BaBIIMXCI B TPEIbIOYIIAE TOObl KU3HU (TOOUYHBIE
npupocTthl). [To HammMM TaHHBIM, B IOA30HE CPEMHE
Talird B TeYeHNE BEreTallMOHHOTIO Tlepuoja y Berera-
TUBHBIX pacTeHUId 00pa3yloTcs B cpeaHeM 2—3 Ju-
cra. [TocKoNbKy Hecyle uX MeTaMepbl YKOPOUEHBbI,

€XXEeTOOHO OCTAIOIINECS JUCTOBBIE PpyOILIbl, C(HOPMU-
pOBaHHBIE B TEYEHUE OMHOTO BETETAIIMOHHOTO CEe30-
Ha, CUJIbHO cOXeHbI. I[Ipu BHEIITHEM OCMOTpEe OHU
pacrogoXeHbl HEMOCPEACTBEHHO APYT MOI OPYTOM
BOKDYT KaymeKca, a UX TpyIIia — Ha eIMHOM BaJIuKe B
BUE KOJbIIA, MEXIOY3/IUs He BhIpaxkeHbl. OmHAKO
MEXIIOY3JIUs MEXAY TpyMHIaMu Y3JIOB JIMCThEB pa3-
HBIX JIET XKM3HU XOPOIIO OMPEeaessitoTcsl MPU BHEIII-
HeM ocMoTpe. Takoe XOpoImo BBIpaXXeHHOE MEX-
IIOY3JIe W TPyTITa COMMKEHHBIX Y3JI0B COCTABIISIOT
200uuHbLil npupocm Kayodekca. Ha iponosbHOM pa3pe-
3¢ B MAPEHXMMHOM cepAleBUHE KayleKca B KOHLE
KaXXI0T0 BeTeTallMOHHOTO ce30Ha (OPMUPYETCS pas-
IeTUTeTbHAsT 30Ha, COCTOSIIAS M3 CHJIBHO CXKAaThIX B

Puc. 2. ®parMeHT MonepevyHoro cpesa MaBHOTro KOpHsl pacteHuii Heracleum sosnowskyi nepBoro (a) u 1iectoro (0) rona xxu3-
Hu: dmopormonuH + HCI; dazossiiit KoHTpacT; KC — cocynsl keritemsl, [TL[L — mapenxuma nieHTpagbHoro vimHapa. [TyHk-
TUPHOI TIMHUEN 0003HAYEHbI TPAHULIBI TOMUYHBIX KOJIEII.
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Scm

Puc. 3. [IpononbHbIii cpe3 Kaynekca (a) U MornepeyHblii cpe3 IJIaBHOro KopHsl (0) reHepaTuBHOI ocoou Heracleum sosnowskyi
Ha LIeCToii rox Xu3Hu (T.X.): diaopormounH + HC; [ — rpynmbsl IMCTOBBIX pyOLIOB, 2 — 30HBI pa3[esieHUsI FOMUYHbBIX TT00EToB,

3 — roguyHBIE KOJIBLIA.

TOPU3OHTAJIBHOM TIJIOCKOCTH TOHKOCTECHHBIX KJIETOK,
Ha MeCTe KOTOPBbIX 4YacTo 0O0pas3yloTcsl pa3pbiBbI.
YyacTKu MapeHXMMHON CEpALIEBUHBI, OrPaHUYEH-
HbI€ 3TUMU pa3pbiBaMU, MO CyTH SIBJISIOTCSI BU3YyaJlb-
HBIM OTOOpaXkeHWEM TOJUYHOTO MPUPOCTa Ha TPO-
TMOJTLHOM pa3pese Kaymekca. KolmaecTBO TOMMIHBIX
MPUPOCTOB COOTBETCTBOBAIO YMCITY KCUJIEMHBIX KO-
JIell B OCHOBAHMM IJIaBHOTO KOpHs (puc. 3), T.e. 4uc-
JIy BereTalluOHHBIX MEPHUOIOB.

Takum oOpa3zoM, [Js1 OTpeAesieHUs] Bo3pacTa
H. sosnowskyi Ha TipomonbHOM (pamuaibHOM) Cpe3e
Kaynekca ciienyeT IOACYUTHIBATh YUCIO OCTAaTKOB
TOOWYHBIX TTPUPOCTOB, OTAEICHHBIX IPYT OT Ipyra
Pa3IeauTeNIbHON 30HOM, XOPOILIO pacrio3HaBaeMoit
0e3 oKpalllMBaHUs TKaHei.

HMccnenoBaHue Bo3pacTHOM CTPYKTYpPhI LIEHOIO-
nynasuuii H. sosnowskyi mokasajio, 4To KOJIWYECTBO
MOJIOJIBIX PACTEHUIA, BBIPOCIIIMX U3 CEMSH B TEKYILIEM
rony, u ocobeit B BO3pacTe OJHOIO TOJHOIO roja
Ku3HU coctasisio 370 + 309 u 199 + 288 mr/m? co-
OTBeTCTBEHHO. CpenHsisl INTIOTHOCTb OCTAJIbHBIX pacTe-
HUIA B BO3pacTe ABYX MOJHbIX JIET XKU3HU U CTaplle Obl-
J1a Ha opsAnoK Huxe — 17 £ 7 wr/m2. Hanbonbiumii Ka-
JICHOAPHBIN BO3PACT pAaCTEHUI COCTABIII 7 TIOJIHBIX JIET.
C yBeMueHNEeM BO3pacTa KOJIMYeCTBO OCOOE B cOCTa-
B€ BO3PACTHBIX I'PYIII CHUXKAJIOCH (puc. 4).

OBCYXIEHHNE

Ha ocHoBe mojiydeHHbIX HaMM JaHHBIX O PacIio-
JIOXKEHWU TI0YeK BO3OOHOBIIEHUSI B TTIOYBE PACTCHUS
H. sosnowskyi cnenyeT oTHeCTH K reoputaM, a HE K
reMukpunToguraM, Kak ObUIO yKa3zaHo paHee [12].
[Morpyxenue kaynekca Ha myouHy 10 10 cM c1rmoco6-
CTBYET 3alllUTe TOYeK BO30OHOBJIEHUSI OT BBIMEP3a-
HMS B YCJIIOBUSIX CE30HHOTO KiauMara [22]. 3arny0oiie-
HHUE KayaeKca OCYIIeCTBIsIeTcs: Garogapst (GopMupo-

—_—
(=)
1

TIJIOTHOCTB PACTEHMIA, IIT/M>
S = N W A~ U O\ N 0O
T

2 3 4 5 6 7
KanennapHslii BO3pacT, MOJHBIX JIET KU3HU

Puc. 4. Bo3pacTHOI1 cocTaB IIEHOIIOMOMY/ISAIINI pacTe-
Huit Heracleum sosnowskyi.
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Ha ITOIepeYHOM cpe3e KOPHS, IIT.

Puc. 5. KanenmapHsblii Bo3pacT pacteHuit Heracleum sos-
nowskyi, yCTaHOBJICHHBI METOIOM KCWJIOXPOHOJOTUU
KOPHSI (OCh aGCLIMCC) U TTOCe ToAcYeTa TOMUYHBIX MPU-
pOCTOB Ha MPOJOJILHOM cpe3e Kayaekca (0Chb OpauHarT).
TTyHKTUpHAasl IMHUSI COOTBETCTBYET MOJHOMY COBIIAJIE-
HMIO PE3YJIbTATOB OIpeIe/IeHUST BO3pacTa paCTeHU pa3HbI-
MU Metonamu (n = 90); TOYKM BHE JIMHUM ITOKA3bIBAIOT OT-
KJIOHEHUsI B OIpee/ieHUU BO3pacTa pacTeHuii (n = 14).

BaHUIO KOHTPAKTWJILHOM KOPHEBOM CHUCTEMBI, YTO
TaKkKe OOecCIleYrBaeT MOmAepXaHME MACCUBHBIX Ye-
PEIIKOB 1 JIMCTheB H. sosnowskyi, (hopMUpYIOIINX Xa-
paKTepHYIO JUIs1 BUIa apXUTEKTOHUKY 1IeHo3a [23, 24].

Ananm3 Mop@dOCTPYKTYphI KayleKca pacTeHMt
BUI0B pojaa Heracleum nokasai, 4To €XerogHo Bere-
TaTUBHBII MOOET YIJIUHSIETCSI U (POPMUPYET KOJIBLIO
M3 JIUCTOBBIX PyOLIOB, MOACYUTHIBASI KOTOPHIE MOXHO
onpeneaunuTb Bo3pacT pacteHuii [12, 20]. ITo Hamum
HaOMIOOeHUsSIM, Ha CKJIaA4aTOil MOBEPXHOCTH Ka-
ynekca H. sosnowskyi penko coxpaHsIOTCSI BBIpaKeH-
HBIE KOJIblIeOOpa3HbIe TOAUYHEIC TPYIITLI JIMCTOBBIX
pyOLIOB. DTO OrpaHUYMUBACT MCIIOJIb30BAaHUE TAHHO-
ro MeTona s OLEHKM PeaibHOIo KaJIeHZapHOIO
BO3pacTa paCTeHUil B IPUPOAHBIX YCIOBUSIX.

OnpeneneHre BO3pacTa TpaB METOJ0OM KCHUJIOXPO-
HOJIOTMM KOPHSI CBSI3aHO C BBbIPa>k€HHOM CIIOUCTO-
CTBIO BTOPUYHOM KCHJIEMBI M €€ COOTBETCTBHEM TO-
IUYHOM PUTMHUKE pa3BUTHS pacTteHuit [6]. Heobxo-
JIUMbIM YCJIOBUEM TIPUMEHEHMS KCUJIOXPOHOJIOTUU
SIBIISIETCS OKpaIlTUBaHWE BOMOIPOBOIAINECH TKaHU
KopHs [4]. JlaHHBI! MeTod YCHEITHO ObLT alipoOUupo-
BaH ISl onpeeeHrsl Bo3pacta pactreHuit H. man-
tegazzianum [13].

HM3ydyeHne aHATOMHYECKON CTPYKTYpPHI TJIaBHOTO
KOpHs pacteHuii H. sosnowskyi BBISIBUIO HaJIMuue
TOIWYHBIX KoJiell, 00pa30BaHHBIX MPUPOCTaMU BTO-
PUYHOM KCHIEMBI KOpHs (cM. puc. 2, 3). DTo 1o3BO-
JISIET UCIIOJIb30BaTh KCUJIOXPOHOJOTMYECKUI TTOAXOT
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IUIST OIEHKM KaJeHIApHOTO BO3pacTa pacTeHUM
H. sosnowskyi B 1abOpaTOpHBIX YCIOBUSIX.

Hartueit 3agaueii Ob10 HATH MpocTOoil U 3P dheK-
TUBHBIN CITOCOO OINpeaeeHus] KaJleHIapHOro BO3-
pacta pacteHuii H. sosnowskyi, 9T0OBI UCTIOIB30BATh
€Ir'o B ITOJIEBBIX YCJIOBUSIX. HHH OTOI'0 MbI AcJIaJIv ITPO-
JIOJIbHBIE Cpe3bl KaylnekKca M MOICUMTHIBAIU YUCIIO
TOOWYHBIX TTOOETOB MPENbIIYIMX JeT XKU3HU (TOmmd-
HbIX [IPUPOCTOB), TPAHUIIBI KOTOPBIX XOPOIIIO BbIpaxke-
HbI B CepALIEeBUHHOM MapeHxume (cM. puc. 3). PesynbTa-
THI UCCJICIOBAHMI TTOKA3aJIM, YTO KOJIMIECTBO TOMMI-
HbBIX IMTPUPOCTOB COOTBETCTBOBAJIO YMCIIYy KCUJIEMHBIX
KOJIeI] B OCHOBAaHWUH IJIABHOTO KOPHS, T.€. YMCITY BereTa-
IIMOHHBIX IEPUOIOB. DTOT METOI TTO3BOJISIET HE TIPH-
OeraTh K KOHTPACTUPOBAHUIO TKAHEM, MUKPOCKOIIUY
W TIPUTOIEH IUIST OBICTPOTO OIpelesIcHUsT BOo3pacTa
pacTeHUii B TTOJIEBBIX YCIOBUSX.

CormocTaBjieHHe TAHHBIX O KaJeHOAPHOM BO3-
pacte pacteHuil H. sosnowskyi, MOTy4eHHBIX pa3HbI-
MU METOJAMU, OKa3aJio, uTo B 86% cirydaes (y 90 u3
104 pa3HOBO3pACTHBIX 0CcO0Oeit) HAOMIOOAI TOYHOE
COBITaACHHNE KOJIMYECTBA NOAMYHBIX KOJICIL HaA ITOIIC-
PEUYHBIX cpe3axX KOPHS C YMCIOM TOTWYIHBIX IIPUPO-
CTOB Ha IMPOOOJBHOM pa3pese Kayuekca. O0Hapyxe-
Ha BbICOKad U CTaATUCTUYCCKHN 3HAYMMasA KOPpPECIUpPO-
BaHHOCTB MOJIYIeHHBIX Pa3HBIMU METOIAMM JaHHBIX:
r-Tlupcona = 0.97, p-value < 0.0001 (puc. 5).

M3yyeHne BO3pacTHOI CTPYKTYPhI LIEHOIIOITYJISI-
it H. sosnowskyi mokazajio, 4To ero 3apocyii UMEIOT
3HAUYUTEbHBIN JemMorpaduieckuii ¢oHO, COCTOSI-
U U3 BCXOOOB U IOBEHWJILHBIX 0COOCi B TEepBHIE
nBa roga xusHu (570 + 333 mwr/m?). DroT GoHL nox-
JIEeP>KUBAETCS 3a CUET PETyJISIPHOTO MIONOHOIICHUS 1
MOITOJTHEHWST TOYBEHHOTO 0aHKa ceMsiH H. sosnows-
kyi [24]. B Bo3pacTte nByX IMOJHBIX JIET XKU3HU U CTap-
IlIe TJIOTHOCTh pacTeHUIl OblJIa Ha IOPSAOK HIKE.
Pactrenus H. sosnowsky nonaep>XuBarT CpaBHUTEb-
HO BBICOKHIT YPOBEHb T€HEPAaTUBHOCTHU B BO3pACTe OT
2 1o 7 JeT XW3HU, 9YTO CIIOCOOCTBYET BO30OOHOBIIC-
HUIO LIEHOMNOMY/ISIUUI B cllydae MOBPEXISHUS WU
rubenn 4acTu pacTeHuii. B ycioBusax ceBepa LieHO-
nonyasnun H. sosnowskyi ciocCOOHBI K CaMOIIOIIEP-
JKaHUIO B TEUCHUE TJIUTEIbHOTO BpEMEHU U TIPOIOJI-
KalOT pacCIlMPATh CBOU IUIOIIAAY HA IPUTOTHBIX TEP-
putopwmsx [10, 19].

Takmm o6pa3zoM, MaKCMMaIbHBIN BO3pacT 0ocodOeit
H. sosnowskyi, moacuyuTaHHbIi1 pa3HBIMU METOIAMMU,
COCTaBJISIET B cpenHeM 7 JieT. DTO corjlacyeTcsl ¢ pe-
3yJibTaTaMMu, MOJIyYeHHbIMU HAMW HA OCHOBE aHAJIU -
3a CIYTHUKOBBIX M300pakeHUit MOJAEIbHBIX y4acT-
KOB. PacTeHus mpucTynanu K 1IBETEHUIO B BO3pacTe
2—6 ieT. J1oJ1s reHepaTUBHBIX 0CO0€Eii B pa3HbIX BO3-
pAaCTHBIX TpyMITax Oblja BEICOKOM U cocTaBsiia 25%.
B uckyccTBeHHBIX OcaaKax B yCJIOBUSIX ceBepa MaK-
cUMaJibHas MPOJOIXKUTEbHOCTh XWU3HU pacTeHUM
H. sosnowskyi 6blna Bblllie 1 gocturana 13 sget [11].
CrenoBaTeibHO, B MPUPOIHBIX YCIOBUSIX MPOUCXO-
JIMJIO COKpallleHUe MPOJOIKUTEIbHOCTU XU3HU, HO
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TIPY 3TOM COXPaHSIJICS BEICOKUI YPOBEHD PETIPOIYK-
TUBHOCTU pacTeHUIl pa3HBIX BO3pacToB. B onTu-
MaJIbHBIX 9KOJOTMYECKUX YCIOBUSIX TTpOU3pacTaHus
pacTeHmit Ha ceBepe HeHonoIysuuu H. sosnowskyi
BO300OHOBJISIIOTCST 32 CYET €XKEeTOMHOTO TTOTIOTHEHUS
MOYBEHHOTo 6aHKa ceMsiH [24]. DTo cnocoOCTByeT
peryJIsIpHOMY OMOJIOKEHUIO IIEHOTOITYJISIINI, YBe-
JIMYEHUIO CKOPOCTHU UX pa3BUTHS, oOecIieunBaeT ca-
MoTlofAepXXaHre U pacceJeHue Buaa Ha TIPUTOIHBIX
TEPPUTOPUSIX B CpemHeTaexXHOUW 30He Pecrybmmku
Kowmmu [10, 16, 19].

AHan3 BO3pacTHOI CTPYKTYPhI LIEHOITOIYJISILINIA
H. sosnowskyi siBiisieTcss HEOOXOAMMBIM MHCTPYMEH-
TOM OLIEHKU AUHAMMWKMN WHBa3UM — Pa3MHOXCHMUS,
pacrpoCcTpaHEeHUsI U 3aXBaTa HOBBLIX TEPPUTOPUIA, U
OyIeT coaeiicTBOBaTh pa3paboTKe CTpaTeruii yrpas-
JIEHUST BUJIOM.

3AKJIIOYEHHME

M3ydeHne pa3HBIX METOMOB M MOIXOMIOB K OIpe-
JIeJICHUIO KaJIeHIapHOTo Bo3pacTa pacTeHuit H. sos-
nowskyi TIOKa3aJlo, 9TO METOI TOICYETa JIMCTOBBIX
pyoIOB Ha Kayaekce HeHaaexeH. MopdoaHaToMu-
YecKoe MCCeq0BaHVe BbISIBUJIO HATUYME TOAUYHBIX
KoJIe1l, 06pa30BaHHBIX IIPHUPOCTAMU BTOPUYHOM KCH-
JIeMBbI KOPHSI. DTO TTO3BOJISIET MCITOJIb30BaTh KCUIIO-
XPOHOJIOTUYECKU I TTOAXOI JIJIsI OLIEHKU KaJIeHIapHO-
TO Bo3pacTa pacteHuit H. sosnowskyi. YcTaHOBJIEHO,
YTO KOJIMIECTBO KCUJIEMHBIX KOJIEIl HA TIOTIEPEYHOM
cpe3e KOpHSI COOTBETCTBYET YMCITY OCTAaTKOB TOANY-
HBIX TIPUPOCTOB Ha IIPOIOJIBHOM Cpe3e KaymeKca.
IlpennoxeHHBIIT HAMW HOBBI METOI ydeTa TOIXWY-
HBIX TIPUPOCTOB Ha MPOIOJBLHOM Cpe3e KayaeKca siB-
JISIeTC TIPOCTBIM M 3(PHEKTUBHBIM U TTO3BOJISIET
OTIpeNIeTUTh KaJICHIAPHBIN BO3pacT pacTeHuit H. sos-
nowskyi, He mpuberasi K KOHTpaCTUPOBAHUIO TKaHEM
1 MUKPOCKOTIUM pacTeHmit. Pactenmst H. sosnowskyi
B IPUPOITHBIX IIEHOTIOITYJISIIINSX TIPUCTYITAIH K IIBe-
TEHUIO B Bo3pacTte 2—6 JieT, a MX KaJeHIapHbIii BO3-
pacT DoCTUTAT B CpemHEM 7 JIeT. DTO CBUIETEIbCTBY-
€T 0 TMHAMWYIHO Pa3BUBAIOIINXCS, CTAOMIBHO OMOJIa-
SKUBAIOIIMXCS LeHomnomyasiusax H. sosnowskyi B
GJIaTOTIPUSATHBIX SKOJIOTMUECKIX YCIOBHSX Ha CEBEpeE.

Uccnengosanue BeimmonHeHo B pamkax HUOKTP
“@PoTOCUHTE3, NbIXaHE U OMO3HEPreTHKa pacTeHUI
1 (GOTOTPO(PHEBIX OpraHu3MOB ((pH3HUOIOTO-O0MOXI-
MUYECKHUE, MOJIEKYISIPHO-TEHETUUECKME U DKOJIOTU -
yeckwue acekThl)” (Ne 122040600021-4), nonaepxka-
HO MpoeKToM PODU “MopenpoBaHue MOTEHIIV-
aJIbHBIX apeajioB WHBa3UWOHHBIX BUAOB Heracleum
sosnowskyi v Heracleum mantegazzianum Ha T€ppUTO-
puu Boctounoit EBpornibl” (Ne 20-54-18002 bonar _a).

ABTODBI BBIpaXKaloT 0JIaroAapHOCTH U.0. TUPEKTO-
pa HMHucturyra O6uonornuu ®UI Komu HIL YpO
PAH, k.6.H. U.®. Yaguny 3a 06CyXKIeHUE pe3ysibTa-
TOB pabOTHI, TIIYOOKOYBaxkaeMbIM pEIeH3eHTaM 3a

KOHCTPYKTMBHBIE TIPEUIOKEHUSI TIpM ITOATOTOBKE
PYKOTIUCH.

ABTOpHI 3asTBJISTIOT 00 OTCYTCTBUM KOHMIIMKTA
WHTEPECOB.

Hacrosiiast craThsl He COASP>KUT UCCIIENOBAaHUI C
Y4acTHEM JIIONCH U XKMBOTHBIX B KA4eCTBE OOBEKTOB
N3y4YEeHUS.
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