MMpuaopoXHble 3KOCUCTEMBbI.
peokue BUAbl, HATUBHbIE U
MHBa3UOHHbIe nonynauuu

Enena Cnupugosuny, k.0.H. (LUBC HAH Benapycwu)
AHacTacua Bnacosa, k.6.H. (UBC HAH Benapycwm)
Akagemuk B.H. PeweTHnkos(LLBC HAH Benapycw)
Apkagun Ckypatosud (M3b HAH Benapycwu)
HOannane Munnep (JlaHgwadpTHein ApbopeTtym YM)

MexayHapoaHbIN Hay4YHbIN CEMUHaPp
«CTPATEMMA WMETOObl BOTAHNYECKNX CAOOB NO COXPAHEHUIO U
YCTONYMBOMY NCMONb30OBAHUIO BUONTOTMYECKOI O
PA3HOOBPA3UA NPUPOOHOM ®NTIOPbI — V»
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5t Global Botanic Gardens Congress

An opportunity to discuss key issues
concerning botanic gardens:

6 ‘talking points’
« An open forum

[ ]

What is a botanic garden?

Is the definition important?”?

Accessioned, documented and curated collections
‘Plants with a purpose’

Incorporate sustainability

Engage the public and work in partnerships
Relevant to local communities

Focus on wild species

YT10 TaKk0e O0TAaHHUYECKHI cax?

o SIBnsieTCS M OMpENeIICHNUE BaXKHBIM?

* HAJIMIUE JOCTYIMHBIX, TOKYMEHTUPOBAHHBIX
KOJUICKIIMH C YKa3aHUEM KypaTopa;

» «PacTeHus c HEIBI0"

 [IpuBneueHue oOIIECTBEHHOCTH U paboTa B
MapTHEPCKUX OTHOIICHUSX;

e ®OKyC Ha MECTHBIX JUKHUX BUIAX



Roadside vegetation ecosystems: {5

Expertise of the project:
Seminar Ill - June, 2015 Funded - June, 2016
Prairie Restoration, Minnesota — June, 2015 Actual terms: 2016-2020



Roadside vegetation ecosystems: biodiversity sustaining
and enrichment

[IpuaopoKHBIE H3KOCUCTEMBI TIPA X
PETYJIMPYEMOM KOIIIEHWHA MOTYT CTaTh
OCHOBHBIM  PE€3€pPBATOM  COXPAHECHHUSA
ucuezarouiero B Pecnyonuke benapych
OnopazHooOpa3us TyroBor GJIOpsl U psja
PEIAKUX BUIOB PACTECHUU.

Cur

- Roadside  ecosystems under their
regulated mowing can become the main
reserve of conservation of the biodiversity
of meadow flora that is disappearing in the
Republic of Belarus and a number of rare
plant species.

CxemMa OCHOBHbIX aBTOMOOUIbHbIX
nopor benopyccum



Roadside vegetation ecosystems: biodiversity
sustaining and enrichment

COXPAHEHUME U UCIMOJIb3OBAHUE B O3EJNNEHEHUU
BbICOKOOEKOPATUBHbIX U PEOKUX BUOOB TPABAHUCTbBIX
PACTEHUU NMPNOOPOXHbIX ®PUTOLLEEHO30B

BeibpaHbl 4 kntoyeBbiX yyacTka (KY)
Ha y4acTkax BOoJSib goporn P28 ot Msagena oo KypopTHoOro nocesfika Hapoyb ang

BbISIBNEHUS U COXPaHEHNSA BUOOBOIo pasHoobpasns MecTHoM npupoaHon doropsl,
(CoctaBrneHbl akTbl COBMECTHO C AOPOXHbIMU Cry>X6ammn)

BopoHLbl Ckopel
KypopTHbIW

Mocenok AHTOHUCEEpPr
Hapo4b

HaubigHanbHb!
napk

Hapa4aHcki
SEC MuHYaKu

Msnenb



KY Nel "CumoHer'"
- 8bICOKO3CMEemMuY4HasA NpupooHasn
Komno3uyusa nonyaayuu KopossaKa

IuaoTHelil _yyactok Ne 1 — 93TO JIyr, KOTOpBIA
chOpMHUPOBaH MHOTOJICTHHUMH TPaBSIHUCTHIMH DPACTCHUSMHU,
JUTATEIPHOE BpEMs, MPOU3PACTAIONIMIMH Ha  OTKPBITHIX,
XOpOIIO OCBEIIEHHBIX YYacTKaX B YCJIOBHSX JOCTATOYHOTO,
HO HE W30BITOYHOTO YBIIAXXHCHHS (pacTeHHUS — ME30(HTHI).
Ha »ToM yuacTke  BBISBICHBI YHHKAIbHBIE BBICOKHE
pacTeHHsI —  KOPOBSKH, KOTOpPBhIE  XapaKTePU3YIOTCS
MPOJODKUTEIFHBIM I[IBETCHHEM C HIOHS TI0 CEpeAuHYy
aBrycra. CeromHs MHoOTHe JjaamadTHBIC JU3aWHEPHI
HAYMHAIOT WCIOJb30BaTh OTH PACTEHUS TPH CO3JIaHUU
KpacuBbIX J3Kcrno3unmii. KopoBsik OOBIKHOBEHHBIN, WIN
Mengséxne yxo (Verbdscum thdpsus) umeer nexkopatuBHbIC
HiepIiaBble MATKHAE Ha ONIyNb JUCThA. C HIOHSA O Hayaia
aBrycTa IIBETET HAa 3TOM y4YacTKEe BACHJIEK IIE€POXOBATBIi
(Centauréa scabidsa) — MHOroJETHEE TpPaBIHUCTOE
pacterne. Ha ydacTok ~ OBUIM TOACAKEHHI OyKBHIIA
aexapcrBenHast  (Betonica  officindlis) u  mymaBka
kpacuiabHas (Anthemis tinctoria), koTopele UMEIOT B CBOEM
coCTaBe ECTCCTBCHHBIM KpacUTellb W TI09TOMY H3JaBHA
MCIIONIb30Bajiach HAIMMH OalylIkaMu U1l OKpaIluBaHUs
tkaneil. llMmun mecuanblii, v CoJIOMEHHBIN ILBET, WU
Cyxonpér, wmu 3matousér mnecuanbiii  (Helichrysum
arendrium) ykparraeTr y4acToK SIpKHM JKEIThIM IsTHOM. Ha
OTKOCE BO3JIC JOPOTH BBICAXKCHBI 4aOper, MPUMYJIbI
BECEHHUE M CHHUE CBEUKH JKUBYYKH KEHEBCKOM.




CoxpaHum

NpuAopoXxHoe bropasHoobpasne NPUPOAHON
"

T

N KY Ne2 «Tensakn» — useTeHne cMonku
| O6bikHOBeHHOM (Viscaria vulgaris Bernh.)

pm—
at



sl

PucyHoKk - moHumopuHe lynasku KpacunvHoli Ha Y2 "Tenaku"

KawueBoii _yyacTtoke Ne2 — jyr,
BJOJIb JIOPOTU. TaM Takxke MPOBEICHA
OIICHKa MapaMeTPOB POCTa M Pa3BUTHUS
pacTeHHMI M3y4yaeMbIX BHJIOB IO paHEe
pa3pabOTaHHBIM CXeMaxX IIOCAaJ0K H

O3€JICHCHUS. Haumenbiien
MIPUKHUBAEMOCTBIO paccapl
XapaKTepU30BaacCh OykBHUIIa

nekapcTBeHHass Betonica officinalis)
(Ha yuactke Ne2).



KY-2 «Tensakun» —
MPUA0POXKHAaA Nosoca A40POru
B C JOMWHMPOBaHMEM

Aywnubl 06bIKHOBEHHOM
(Origanum vulgare L.)
(MIOHD)

[leKopaTuBHOCTb

. pacTutesnbHOro NOKpPOBAa
| MI3MeHseTCcA B 3aBUCUMMOCTHU
y OT BpemeHu roaa,
| YBJIAXKHEHUA NOYBbl,

& SKCNO3MUMM  CKNOHaA W
L TEMMepaTypHOro  pexuma.
8§ Tak, B BEPXHMUX yYacTax

NnPNAOPOHKHDbIX CK/1I0HOB
XO0/1IMOB —pPaHHeuBeTywune
Tpasbl: nepsouset
®8 pecennnin (Primula veris),
XHUBYYKaA XeHeBCKadA
(Ajuga genevénsis),

AcTpebnHOUKa BoONOCUCTaA
(Pilosella officinarum) w
Ap., — APKME NATHA KOTOPbIX
Ha ¢OoHEe MONoAO0N 3eneHU
BrneyaTnAaoT. Y noaHoOXuA
XONMOB M B OONbLINHCTBE

Campanul CBOEM B 3KCNOo3nuunun
CqueHHOFO( ampanula A0pOorn  «B  Hyne» nNuK

glomerata) GVUKBMU'bl ] pacuBeTa TpaB MNpuUXoaunTcCA
nekapcteeHHoM (Betonica 143 ponb-meca,
officinalis) (uwonb)

«lensakm» -

npnaopoxXHada Nos1oCa 40pPOorn C
ydyactnem KOJZIOKOJ/IbYUKa



KY Ne 3 (0,3 km toro-3anagHee a. Mukonbupl. GPS-
kKoopauHaTbl: N 54°52.840; EO 26°51.950°). Ha yuacTke
rocnogCcTtByroT MOHOOOMUWHATHbIE U Masl0BUNAO0BbIE bonotucTble
coobwectBa U cpopmupoBaH OH 3 coobuiecTBamM paHra
accoumaumm: 1 - Typhetum latifoliae (subass.: a - T. |I.
menyanthetosum trifoliatae, b - T. I. typicum); 2 - Scirpetum
silvatici (subass. S. s. lysimachietosum vulgaris); 3 -
Dactylidetum glomeratae (subass. D. g. festucetosum rubrae).
MNoyBa TopdAHUCTO-TIeeBan, CBA3HOCYNec4YaHasa oToppoBaHHaA.

_ OO0muii BUJ 9KOTOIA HA KJIFOUEBOM y4acTKe 3 «MHKOIbIBI»
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®oro —Ilocanka kacatnka cuoupckoro Ha KYNe 3 (MukoIbIih)

B nensx yBenuyeHus OWMOJIOTUYECKOTO Pa3HOOOpa3us, MOBBLIIMICHUS ACTETHUUYECKONM M OOTaHUYECKOM
IIEHHOCTU ¥ BBIPA3UTEIBHOCTU KIIIOYEBBIX DJIEMEHTOB JaHAmadTa MNpUIOpOXKHBIX d3KocucteMm HII
«HapouaHckuii» copmupoBaHa HOBas OIS Kacatuka cuoupckoro (Iris sibirica L.), BkimouenHoro B
Kpacnyto kuury Pecniy6nuku benapycs.

Kacatuk cubupckuii — TOTEHUHMATBHO ysA3BUMBIM  Buju, |V kareropus HallMOHAJIBHOTO
npupojooxpannoro craryca (NT). bopeanpHblli BuI, Haxonmsmuiics B bemapycu B mpenenax apeana;
CIIOPaIMUECKU BCTPEUAETCA MO0 BCEU pecimyOIuKe, HO MPEMMYIIIECTBEHHO B I0’KHBIX M BOCTOUHBIX palOHaX.



A - Manb4yaTOKOPEHHMK MACO- KPaCHbIM
Dactylorhiza incarnata L.

6 - nanb‘-IaTOKODEHHVIK CBEeTNO-YKenTblin
Dactylorhiza ochroleuca

D. incarnata (L.) Soo n Dactylorhiza ochroleuca (Wust. ex Boll.) Holub asnsetca pegkvmn TakcoHamm poga m
BX0oAMT B noinmopdHbIn komnaeke D. incarnata. Hanbonee xapakTepHbiM NpusHakom b asnaetca baegHo-KenTas
OkpacKa 6e3 Kakmx-nMbo NpmM3HaAKOB NPUCYTCTBMA NypnypHOro nurmeHTa, Y D. Incarnata ysem Bapbupyet ot

4yncTo 6enom Ao TEMHO-NYPNYPHOM, 6e3 KenToro NUrMeHTa.

K Apyrum oTanum TenbHbiM NpusHakam D. ochroleuca otHocsaTca 60nblias BbicoTa pacTeHuin, 60nblwas AnivMHa

NPAMBbIX MCTbEB, BONEE KPYMNHble pa3smMepbl LBETKOB C 0COObIM CTpoeHueM rybbl — BbICTyNatowen cpeaHen

4YaCTblO U C 3apy6Koﬁ no Kpato H6OKOBbIX 1O0NACTEN. Ewe ogHUM BaXXHbIM OT/IMYUTENbHLIM NPU3HAKOM TAaKCOHA

ABNIAOTCA 3KOJIOTMYECKME YC/I0BUA NpouspacTaHus —ocobum D. ochroleuca BcTpeyatoTcs UCKNKOYUTENBHO Ha

M3BECTKOBbIX bonoTax.




CemuHap 2018,
MacTtep Knacc no nepcagke
OpXnaHbIX:

Ocob6u D. Incarnata

D. Rnaculata u3s
2eHemu4ecKo20 pe3zepeama
bbbl nepeca)eeHbl Ha
yyacmok KY-3
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OO6muit Buja 3K0TOMNa Ha KItoueBoM ydactke KY 4 «MuHuaku»,
Bo3HUKIIM TIPOOJIEMBI TTOCIIE BHIPYOKH



PucyHoK - PacteHus Gentiana cruciata L. Ha cpeae PUCYHOK - DTanbl MMKPOKAOHANbHOIO PAa3MHOMXEHMA
Murashige, Skoog 6e3 perynatopos pocTa Gentiana cruciata L.

PucyHoK - PacteHus Gentiana cruciata L. Ha ctagum ykopeHeHus Ha cpeae 1/2MS, copepskalueit 0,5mr/a NYK
(1—25 aHeit, 2 —40 pHei KyNbTUBUPOBAHMA).



gopora P-28 (MuHck - Msgenb — k.n.Hapo4yb) OTHOCUTCA K 3 KaTeropummu
YPOBHS1 TpeEB6OBAHMIN 1 B COOTBETCTBUM C 3TUM BbICOTa TPaBbl HA
obo4nHax, pasgenuTenbHOn Nosioce N OTKocax He JomKHa npeBbiwaTh 20
cm. Npwn cobnogeHnn gaHHOro pernameHTa

TOJTbKO 25% BNOOB PACTEHUW, drKCMPOBaHHbIX B COCTaBE BUAOBOIO
pasHoobpa3nsa B OCEHHUW Nepunoa Ha KNYEBLIX ydacTKax, npoxoannn ool
NOSTHbIN JPEHONOMMYECKUN LUKI, NOBbILLIAA B Nepuno LiBETEHUS
9CTETUYECKMMN OOH OTKOCOB N yCunueasa nosuuum B coobuliectse. Npu
COXpaHeHun BbICOTbI TpaBocTod 50 CM 4oN4a ydacTud BUOOB, MPOXOOaALLMX
Bce doeHonormndeckne gasbl, coctasnset 37-43%.



Galium verum — noamMapeHHVK HaCTOALLNIA

eronica s |Cata BeQOHMKa KOJ1OCUCTad
CyLLeCTBI ¢cbo eMdH, Ha OCHOBE

KOTOPbIX 6yuyT COCTaBfieHbl TpaBOCMeECH
[1Y1: kopoBsK 06blIKHOBeHHbIN (Verbascum
thapsus), nepBouBeT BeceHHuM (Primula
véris); Bacunek wepoxoBaTtbin (Centaurea

scabiosa); HUBAHHUK MPKYTCKUMN
(Leucanthemum ircutianum) - cemeHa ¢
reHeTUYECKOro pesepBarta;, MNynaBKa
KpacunbHas (Anthemis tinctoria) B cmecu noMMMO KpacuBOLBETYLLNX

nogmapeHHuUK xentbin (Galium verum).  pacTeHun BBOOATCH 3Maku —, OBCAHMLA
TpaBOCMfcb ana  My2: nepBouBeT  kpacHas (Festuca rubra), MaTnuk
BeCEeHHUM, Bacunek LLepoXoBaTbIu; nyroson (Poa praténsis), LLy4ka
Bacuriek JryroBou, CMOJIKa Kneukas, (nyroBuK) aepHucTas (Deschampsia

CMOneBKa OOLIKHOBEHHAasi; BepOHMKa ¢
LUMPOKONUCTHASA, KONMOKONbYUK (3- caespitosa) npefnonaraemoe

BMAOB), CUHIOXA rony6a;|, 6yKBML|a COOTHOLLUEHME 3J1aKOB B TPaBOCMECHAX OT
nekancTBReHHasl. noaAManeHHUK benbin . 38 0o 85 %.



Bacunek
LLepPOXOBaTbIN

MNMepBouBeT
BECEHHUM

Koposak
06bIKHOBEHHbIU

FopeuyaBKa
KpecTtoobpasHan

KyKyLWKUH uBeT
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Co3pgaH BaHK cemAH — WHTerpasbHbIN

TEPMUH, KOTOpPOE BK/OYaeT B cebs
MaTepuanbHyto OCHOBY (nomeleHue,
€MKOCTU  ANA  XpaHeHus), NCXOAHbIN

PACTUTENbHbIN  MATEPUHCKUN MaTepuan Wu
Heobxogumble TexHonormn pgna cbopa w
COXpaHeHun KU3HECNnocobHbIX ceMsH
pacTeHuMn, KoTopble B Oyaywem 6yayt
MCNONb30BaHbl Kak NOCEBHOM MaTepuan Ans
dbopmmpoBaHUA NPUAOPOXKHbIX
bNopPUCTUUYECKUX NONYNALUIA.



Stages of the project:

— The precise taxonomic identification ef native species, invasive for the
secondary area (USA, Belarus)

Preparation and provision of information about the features of, s
ecology and biology of development and growth of alien for in Belarts.
species in their natural (primary) habitat. dentlfyém[g the factors,
can.effectively constrain their distribution (USA, Belarus).

— The development of measures to limit their abundance in secondar '
habitats or areas of introducing (USA, Belarus).

—Comparative genetic studies to identify adaptive potential

* TouyHaA TaKcOHOMMYECKaa uaeHTUPUKaLMA MECTHbIX BUA0B, MUHBAa3UBHbIX
ANnA BTopuuHoM obnactu (CLUA, benapych);

* MMoprotoBKa u npepocrasneHne MHGopmaumm 06 0co6eHHOCTAX IKON0rUn
n 6MoNorumn pasBUTMA U POCTa HyXKepPOoaHbIX BUA0B B benapycu B nx
ecTecTBeHHOW (NepBUYHOI) cpege obUTaHMA.

e Pa3paboTKka mep No OrpaHUYEHUIO PACNPOCTPAHEHUA UPHBA3UOHHDbIX
BUAO0B BO BTOPUYHDbIX MECTOOBMTAHUAX UM paloHaX BHegpeHua (CLUA,
Benapycb).

° CpaBHMTEHbeIe reHeTuyecKkue mccinepgosaHuA



Comparative studies of Invasive flora:

l. Integrated study of the complex of systematically challenging alien, invasive or potentially invasive species
in their secondary habitat: North American species in the secondary habitat within Europe (by the example
of Belarus), European species in the secondary habitat within North America (by the example of Minnesota
State) : Taxonomy, biology, genetics

Minnesota invasive plants native of Russia/Belarus invasive plants native of
Russia/Belarus Minnesota

*  Rhamnus cathartica (L.) * Bidens frondosa

*  Frangula alnus »  Solidago canadensis

«  Alliagria petiolata (Bieb.) » Solidago gigantea

»  Lythrum salicaria, virgatum (L.) »  Echinocystislobata

*  Euphorbia esula L. * Acernegundo

*  Tanacetum vulgare (L.) *  Amelanchier spicata

*  Cardamine impatiens L. » FElodea canadenis

*  Phragmites australis »  Erigeron annuus

*  Daucus carota *»  Geum macrophyllum

*  Centaurea solstitialis *  Helianthus tuberosa

* QOenothera biennis

*  Parthenocissus vitacea

*  Robinia pseudoacacia

*  Cyclachaena xanthiifolia



Collaborative Project
COBMECTHbIN NPOEKT

e Look at Rhamnus cathartica in Minnesota where it Is
highly invasive and in Belarus where it is native and
Investigate differences/similarities

* [locmoTpeTtb Ha Rhamnus cathartica 8 MuHHecoTe, rae oH ABaseTca o4yeHb
MHBA3UBHbIM, U B Benapycu, rae oH ABAAeTca NPUPOAHbIM, U UCCAea0BaThb
pa3nunyma / cxoactea

* Analyze genetic differences between populations
using DNA markers

* [lpoaHanmM3npoBaTb reHETUYECKUE PA3INUYMA MeXAY NONYNALNUAMUN C
ncnonbsoBaHmem [AHK mapkepos



e\ Liﬁ | Rhamnus cathartica L. u Frangula alnus Mill. -
\ ﬁ muntreated spots (Minnesota, 2016)
1>




Plant Desi o__,_

2 #
.

deciduous woody shrub or
small tree (3—-7.5m)

JINCTBEHHbIWN APEBECHbIN
KYCTAapHUK nnn Hebonbloe
nepeso (3-7,5m)

dioecious;

Pa3ae/1bHOMObIN

twigs often have thorns at their
tipsy

Ha KOHYMKaX BETOK 4acTo eCTb
WNMbl

abundant small, round fruits

0bUNbHble MasieHbKue
Kpyrable naoAabl




Native Range
[TpnpoaHbIN apean

Native to Europe, the northern and eastern parts of Asia, and northwest Africa
EctectBeHHbIN B EBpOne, ceBEPHOM M BOCTOMHOM YacTn A3nun 1 ceBepo-3anagHon Adpuke



Invasive Distribution in the
United States

MHBa3mMoHHOe pacnpocTtpaHeHne B CoeanHeHHbIX LLTaTax

Enwwnen brriske (M e

EDDEEE

Introduced to North America in the 1880s as an ornamental plant
[MpenctaBneH B CeBepHon AMepunke B 1880-x rogax Kak gekopaTuBHOE
pacTteHue



Minnesota Distribution of Rhamnus cathatica
PacnpocmpaHeHue Rhamnus cathatica
8 MuHHecome u benapycu

Commaon Buckthorn Report Locations
e, a@s of March 2015
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Invasiveness
MHBaAa3MOHHOCTb B MUHHecoTe




Invasive Traits

[Tp3HAKN MHBA3MOHHOCTU
altered phenology — longer growing season than native shrubs

n3meHeHHasa peHonoruna - bonee NPoAOCAKNTENbHbBIN BEFrETAaLMOHHbINA Nepnoa, Yem y
MECTHbIX KYCTapHUKOB

shade tolerance — but can also grow quickly in open areas
YCTOMYMBOCTb K 3aTEHEHUIO- HO TaKXKe MOKET ObICTPO PACTU HA OTKPbLITbIX MPOCTPAHCTBAX

expanded habitat — (native range - open areas or forest edges; North America - many
habitat types including open forests, wetland edges, and disturbed areas)

paclimMpeHHas cpena obutaHus - (MeCcTHbI apean - OTKPbITbIE YH4ACTKM UM IeCHbIE Kpas,
CeBepHaa AMepuKa - MHOTUE BMAbl cpeabl 0OUTaHMA, BKAOYAA OTKPbITbIE s1eca, NO Kpato
BOAHO-00/IOTHbIX YrOAUIM U HAPYLLEHHbIX palioHaXx);

escape from natural enemies (rodents, insects, diseases, soil microorganisms, etc.)

nsberaeT ectecTBeHHbIX Bparos (rpbi3yHOB, HACEKOMbIX, 60/1e3HEN, NOYBEHHbIX
MWKPOOPraHM3MOB U T. 4.)

previous ornamental use - higher populations near urban areas where it was heavily used
as an ornamental

npeaBapuTenbHoOe AeKOPaTUBHOE NCNOAb30BaHWE — 6obluMe nonyaaunm B61m3m
rOPOACKUX PaNoOHOB, FAe OHO LUMPOKO MCNOJIb30BaNOCh B KAYECTBE AEKOPATUBHOIO

widely dispersed by birds

LLMPOKO PacnpocTpaHaAeTca NTULamm



Soll Factors
[TouBeHHbIe paKTOpbLI

prefers basic soils
npeanoymntTaeT OCHOBHbIE MO4YBbI

altered soil properties — higher % N in leaves, increased litter N
decomposition rate — changes in the structure of forest floor communities

M3MEHEeHHble CBOMCTBA No4sbl - 6bosiee Bbicoku % N B ancTbax,
NOBbILLEHHAs CKOPOCTb Pa3/I0XEeHUA BEPXHEro C/108 NoYBbl - USMEHEHUSA B
CTPYKTYpe NecHbIx coobulecTs

alleopathy — the secondary compound Emodin may have alleopathic
effects on nearby plants, deter herbivory, protect plants from pathogens
and high light levels, and affect fruit consumption and digestion by birds

annonaTuA - BTOPUYHOE CoeMHEHNE MOXKET OKa3blBaTb
annenonatMyeckoe AencTBme Ha NpomnspacTatolLne pAaoM PacTeHUs,
CAEPXKMBATb TPABOAAHbIE PAacTeHUS, 3aLMLLATb PACTEHMA OT NATOrEHOB U
BbICOKMX YPOBHEN OCBELLLEHHOCTH, a TaKKe BAUATb Ha NoTpebaeHne n
nepesapmBaHme NTULAMU GPYKTOB



Control Strategies used by the Minnesota Landscape

Arboretum

CTpaTermm KoHTPOS, UCMOoNb3yeMble NaHaWapTHbIM
apbopetymom witata MrUHHeccoTa

Basal bark — 12.5% Garlon 4
(triclopyr) mixed with 87.5%
oil applied to the base of
trunk in late fall

Kopa - no3gHen oceHbto obpabatbiBatoT
ocHoBaHue ctBona 12,5% lapnoHom 4
(Tpuknonupom), cmewaHHbim ¢ 87,5%
MacC/IOM,

Cut-stump — after stems are
cut, concentrated (25%)
glyphosate is applied with
marker dye

MHKU- nocne cpe3kn ctebnen
HAaHOCUTCA KOHLLEEHTPUPOBAHHbIN
(25%) rnndocaT ¢ MapKepHbIM
Kpacutenem




Restoration Experiment - Following Buckthorn

Removal
JKCNepuMeHT No BOCCTAHOBNEHMUIO - nocne y,u,aneHMﬂ prLLII/IHbI

e Trt. 1 — native shrubs
*MecCTHbIe KyCcTapHUKK

» Trt. 2 — native shrubs + grasses
*MECTHbIE€ KYCTapHUKU + TpaBbl
*Trt. 3— native shrubs + native
forbs

*Trt. 3-MeCTHble KyCTapHUKK +
MECTHOE pa3HOTpaBbe

Buckthorn Removal — Winter 2015
YpaneHue KpywuHbl - 3uma 2015,

Planting Treatments — Spring 2015 Summer 2016 Summer 2017
Ob6paboTka nocagku - BecHa 2015 . Jleto 2016 Jleto 2017



Parameters to Measure
[TapameTpbl ANA N3mepeHua

canopy openness
OTKPbITOCTb Kynona

soil pH

pH nousbl

soil texture

TEeKCTypa No4sbl

disturbance

HapyLWeHHOCTb (Ye/I0BEKOM)
% bare soil

% HenoKpbITOM NOYBbLI

duff layer thickness
TONWNMHA C/10A NOACTUNKN
slope

YKNOH

insolation

MHconAumA

 habitat (wet, mesic, dry)

scpefia obuTaHusa (BnaxHas, cpeHsisi, cyxas)
* plant community diversity (% cover and
density)

epa3HoOObpa3ne pacTuTenbHoro coobuiecTaa
(% NOKPbLITUA U NNOTHOCTb)

» propugule availability and density of
Rhamnus cathartica

*CMOCOBHOCTL pPa3MHOXaTbCs BEretTaTMBHO U
nnoTHocTb Rhamnus cathartica

* phenology

*doeHosnorus



What are the main differences?
B yem OCHOBHbIe OT/INYnNA?

natural enemies?

ecTecTBeHHble Bparn?

plant community diversity?
pa3Hoobpa3une pacTuTesibHOro coobuiectsa?
phenology?

deHonorna?

soil factors?

dbaKTOpPbI NOYBbLI?

shade tolerance?

YCTOMYUBCTb K 3aTEMHETUIO?

alleopathy and secondary compounds?
annenonatna n BTOpUYHbIE COG,LI,VIHeHVIFI?
feeding by birds?

ynotpebneHue B nuuy NnTuuamm?
earthworms?

NoXaeBble yepsu?

etc.



N [ Name of . .
: \ L ocation Plant community
0 |location (code)

Tamarack Lake
(North of fence

line) 30
Minnesota,

Chaska (TL)
Tamarack Lake
restoration
area;Minnesota,
Chaska (TLR)

30

Balduk (RLB) 30

I Grogno (GR)

30

Michigan, Ann
Arbor (From
Island Park to
Arboretum)

N 44°51.463 / W
093°37.958
44.8577167°,
-093.6326333°

N 44°52.434 | W
093°37.876
44.8739000°,
-093.6312667°

N 54° 58" 55,501/
E 26°24°065 [
54.9820833°,
026.4001806°

N 53°41' 59,7";
E 23°47° 23,6
53.6999167°,
023.7898889°

E42.291062/
-W83.728344
42.2910620°,
-083.7283440°

Maple - Basswoods - Oak
Bigwoods

Maple - Basswoods - Oak
Bigwoods

The moraine ridge at the
base of the moraine;

trails; along

lakeshore; oxalig/ fir
community aong the coast
of the lake

Upper border of the Neman
river bank (left bank part),
Park area, in the borders of
Grodno city. Fruits—
medium rate, rare —very
abundant.

Half of the inspected area -
15 years of restoration,
control management
(Maple - Basswoods - Oak
Bigwoods, To be
confirmed; TBC)

ay6, siceHo, nybosas

Abundance, projective

€3 I0CATIONS I LAy BNek BElt

Area 5000 m?,
projective cover - 90%;
V egetative phase/ fruits

Area 8093.7 m?,
projective cover - 15 %;
Phase vegetation/ fruits

Area 3x100m=3000 m?;
5 seedlings (h(150cm);
13 bushes (1-2m); 77
trees ([12m)

Area30x 200 m
=6000 m?

Density: 1-3 bushes/
m2. More than 100
bushes totally (h=
1-3.5m);
Seedlings — no more
than 1 individual

10000 m?, projective
cover - 25%.

Senescent phase/
abundant fruits
(o6unbHoennogoHoLWw
eHue)

Sail type, pH

Sandy loam

Clayey; loam

Loamy sandy with alarge
number of glacia
rocks;, pH=7,2 (neutral)

Soil sandy loam, high
calcium content,
Calcareous plant
community (Arkadzy
can’'t say more accurately

pH)

pH=6.5-7.2
Clay loam
FMMHUCTbIN CYTIINHOK

Sandy loam
MnecyYaHUCTbIN CVITIMHOK

12.0¢
18.0¢

12.0¢
18.0¢

30.0¢

10.0¢

28.1:



leHeTuuecKaa anddepeHumauma ocobei R. cathartica
B permoHe ecreCTBeHHOro npouspactaHMa U BTOPUYHOM
HaTypaans3auum

145 ocoben

S NOKanuTeToB

2 pernoHa: benapycb, CLUA

2 MapKepHble cuctembl: SRAP
n SSR

®dparmeHTbIM aHaANM3 NpPoAyKToB amnanéduKkaumm reHomHon [OHK ocobeir xectepa cnabutenbHoro mu3
pa3inyHbIX NokanutetoB MuHHecoTsl (TR, TLR), Muuurana (NM) u Benapycu (RLB, GR) ¢ muKpocatrenntHbim
npanmepam RhamA7
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'E":Jl}—:
400 J\
zau-; A \W\N\M\v TR19
0 sk m————
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. W n e 5

[4259.8] m
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Pacnpeaenenue napametpos P nonynaumit R. cathartica ns CLLUA n Benapycm n nx
CONPAXEHHOCTb C NOKa3aTenem reTepo3nroTHOCTM.

Allelic Patterns across Populations

14,000 0,300
12,000 - - 0,800
. 0,700
10,000 -
- 0,600
g 8,000 - - 0,500
@
2 5,000 - - 0,400
- 0,300
4,000 -
- 0,200
) [
2,000 . ) | - 0,100
0,000 - . 0,000
TL TR NM RLB GR

Populations

Percentages of Molecular Variance

Heterozygosity

B Na

m Na Freg. >= 5%

o Ne

|

mm No. Private Alleles

I No. LComm Alleles {<=25%)

o No. LComm Alleles (<=50%)

He

PacnpegeneHue ypoBHen
pa3Hoobpa3suns: AHanua
MOJSIEKYIAPHOW BapuaHchl Nonynaumnm
R. cathartica ns CLLA v benapycu

(AMOVA)



Jluarpamma poacTBeHHOCTH Mexay 145 oopazmamu Rhamnus
cathartica L. u3 matu nonyJjsauuii CILIA u Beiaapycu ¢ noMomb1o
aHajm3a riaBHbIX KoopauHat (PCOA) Ha ocHoBanum 3 SSR

# L8
+ T30
& TL1B f
-
A NME Ml L &mﬁl s g # N
L] Le] 0 '
A NV23 MUTHH & ety 3 ¢cr
g -
2 » *TL
£ A W TR _ ‘R
“ A NM2GR27 r IL“TJ. TL‘!&TUﬁ p— " TR
% 5 ::I I L A NN PC1,77.9%
9 A WMFIS N
29
Adbinipidl’ # GR
A NMSG
A SO
PC1,17.17% .
A

Busyanuzaiius TeHETHYECKOTO POJACTBA MEXAy 0COOsSMH OTAeabHBIX momyssmuii Rhamnus cathartica L. 3uauenus PC, ocp 1
(Coord. 1) u PC2 (Coord. 2) 6siau BeiumciaeHsl Ha ocHOBe 3-x LD-cranmapruzoBanHbix SSR MapKepoB, pacCUMTaHHBIX it 145
TeHOTHITOB (MHAUBUAYaAIbHBIX ocobeii) R. cathartica ux 5-tu nokanmureroB CIIIA u Benapycu, COOTBETCTBEHHO, CIIPOEUPOBAHBI Ha

ocu. [Iponopuus BapuantoB PC ykazaHbl B CKOOKaX BJIOJIb KaKI0H OCH.
[Monmynsumu:

TL (MwunHecoTa) npejacTaBieHa KpacHbIMH pomOamu; TR (MwuHHecora) — 3eneHbIMH TpeyroipHuKamu, NM

(Muunran) — cuanmu tpeyronbaukamu, RLB u GR (benapycs), elITbIMH KpyXKXKaMH W PO30BBIMH pOMOaMH, COOTBETCTBEHHO.

Ornrcanue U MPOUCXOXKICHHE MOMYJIALHM MpeacTaBiaeHo B Tabmuie 1.

A — rpynnupoBKa HHAUBUAYAIbHBIX 0co0el; b — rpynnupoBka oco0eil coriiacHO NpUHAAIEKHOCTH K TOMYJISALUY.




Enena Cnunpugosud, k.0.H. (LLBC HAH Benapycn)
AHacTtacusa Bnacoea, k.0.H. (LUBC HAH benapycu)
Akagemuk B.H. PewetHnkos(LLIBC HAH Benapycwu)
Apkaann Crypatosud (M3 HAH benapycn)
HOannanb Munnep (JlanawadTtHbin Apbopetym Y

WAST irdemaional

@ o P TOGYIAPCTRERHOE HAVYHOE VUPEHEMME "l
“UEHTRANBLHBN BOTAHWMECKUM CAL
REHBLOHARENSIAKAEMN RN BENREYCUT
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