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MaTtepuaasl Beepoccuiickoli KoHpeépeHunn

Pa3sButune nccnegosaHun Muccypuickoro
6oTaHmnueckoro caga (CLUA) ana peweHun
COBpEMEHHbIX BbI30OBOB U NPUOPUTETOB
B HayKe O pacTeHUsIX U UX COXpaHEeHUU

Mumep Yauc [xekcoH

lpesudeHm

Muccypuiickoeo bomaHuyeckoeo cada,
Email: peter.wysejackson@mobot.org
Cenm-/lyuc, CLUA

Ha npomspkeHuu MHOz2UX Tem HayuqHble uccieGo8aHusl, KONNEeKYUU, pecypchbl U nepcoHan cada pacwupsaemcs, U ce200Hs OH
umeem 00uH u3 KpynHediwux eepbapues Mupa, 0OHY U3 nyqwux 6omanuyeckux bubnuomex u wmam, exmoyatowuii 150 uccne-
dosamened, 8 mom vucrie 50 co cmeneHbio kaHOudama u dokmopa Hayk. 3a nocnedHue decams nem compydruxu bomaruye-
cK020 cada npoeodunu uccnedosaHus e 90 cmpaHax Mupa, cad noddepxuaaem NOCMOSHHBIE Hay4YHO-uccnedosamernbsCKue npo-
2pammsbl 8 25 cmpaHax, 8 YacmHocmu 8 mpornukax. bomanuyeckue uccnedosaHus @ MPONUYECKUX peauoHax rnonydanu Hau-
6onbwuil npuopumem U npPoeoosIMca 8 meyeHue MHozux decamunemud. Modxod k uccnedosaHuam 8 Muccypuiickom 6oma-
Huveckom cady cmpoumcsi Ha ocHoee coemecmHol pabomel, 8 MecHoM compydHuyecmee ¢ NapmHepCKUMU Op2aHU3aYusaMU,
YUPEXOEHUSMU U YaCMHbLIMU luyaMu no eceMy Mupy. Takoe compyOru4ecmeo U 83auM08bI200HbIE NapMHEPCKue OMHOWEHUS
npedcmasnsiiom coboil cymb cospemerHozo nodxoda Kk bomanuyeckol Hayke u 3¢ghghekmueHOMY COXPaHEHUIO pacmeHud.

Kmoyessie crosa: Muccypulickuli 6omaruyeckull cad, konnexkyuu, uccnedoeaHusi, COXpaHeHue pacmeHul

Evolving the Research Focus of the Missouri
Botanical Garden, U.S.A. to Address
Contemporary Challenges and Priorities

in Plant Science and Conservation

Peter Wyse Jackson

President

Missouri Botanical Garden

Email: peter.wysejackson@mobot.org
St. Louis, Missouri, USA

Missouri Garden'’s research activities, collections, resources and staff have continued to grow so that today it maintains one
of the largest herbaria in the world, one of the finest botanical libraries and a staff of c. 150 researchers, including 50 Ph.D. staff.
Over the last ten years the Garden’s staff has conducted research in up to 90 countries worldwide and the Garden maintains
permanent research programs in 25 countries, particularly in the tropics. Tropical botany research has been afforded the highest
priority for many decades and specific countries and regions. The Missouri Botanical Garden's approach to research is through
collaboration, working closely with partner organizations, institutions and individuals worldwide. Such collaboration and mutually
beneficial partnerships represents the essence of contemporary approach to botanical science and effective plant conservation.

Keywords: Missour Botanical Garden,collections,research activities,plant conservation

The Missouri Botanical Garden was founded in 1859 by an
English merchant and philanthropist, Henry Shaw.Shaw was
born in 1800 and cmigrated to St. Louis in the United States at
the age of 18.Hc retired when he was 39 and devoted the rest
of his life and fortunc to the creation of the Garden.Influenced
by the director of the Royal Botanic Garden Kew, U.K., Sir
William Hooker, and the eminent U.S. botanist, Asa Gray, in
creating the institution he ensured that the Garden would be
not just contain bcautiful horticultural displays and rich bo-
tanical collections but also would play a fundamental role in
botanical rescarch.To support its research role, Shaw invested
in the crcation of a botanical museum to house its herbarium
collections and botanical artifacts, as well as its library, and
endowced and supported a link between Washington University
in St Louis and the Garden.Even today the President of the
Missouri Botanical Garden holds the Professorship of Botany

at the University, named by Shaw in honor of the distinguished
German botanist, George Engelmann, who advised, guided
and assisted Shaw in relation to the Garden’s scientific and
research roles.

After Shaw’s death in 1889 the first director of the Garden
was appointed, Dr. William Trelease, who continued the ex-
pansion of the Garden’s research activities and focus.Over the
years the Garden’s research activities, collections, resources
and staff have continued to grow so that today it maintains one
of the largest herbaria in the world, one of the finest botanical
libraries and a staff of ¢. 150 researchers, including 50 Ph.D.
staff. Over the last ten years the Garden’s staff has conducted
research in up to 90 countries worldwide and the Garden main-
tains permanent research programs in 25 countries, particu-
larly in the tropics.Tropical botany research has been afforded
the highest priority for many decades and specific countries
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and regions in which the Garden is most active include Cen-
tral and East Africa, Madagascar, Latin America, particularly
the Andecan countries of Bolivia, Peru, Ecuador and Colombia;
Central America, China and Indo-China.

The Missouri Botanical Garden’s approach to research is
through collaboration, working closely with partner organiza-
tions, institutions and individuals worldwide. Whenever pos-
sible, the Garden works to support institutional building and
training and capacity building of researchers in the countries
and regions in which it works. Such collaboration and mutually
beneficial partnerships represents the essence of contemporary
approach to botanical science and effective plant conservation.

In line with the focus on the Garden on studies in plant
diversity, the greatest research emphasis of the Garden over
much of its history has been in plant systematics.This has re-
sulted in the Garden playing leadership roles in a wide range
of floristic and taxonomic projects and initiatives, including
the Flora of China (completed in 2012), Flora Mesoamericana,
the Flora of North Amecrica and national Floras including such
countries as Panama, Costa Rica and others.The most recently
completed major flora project is in Bolivia where a Checklist
of the Flora of Bolivia was published in 2015.

The research priorities of the Missouri Botanical Garden
are thercfore to document plant life in key biodiverse areas
around the world through the developmentof floras (encyclo-
pedias of plant lifc) and checklists. The Garden has collected,
preserves, and maintains over 6,5 million plant specimens in
its herbarium and is adding new specimens continually. These
crucial data are made accessible through the on-line Tropi-
cos®, the world’s largest botanical database, which offers over
4 million records. In addition, the Garden has a collection of
over 200,000 botanical reference works that are catalogued in
an on-line database, cxtending access to researchers around
the world. It is also alcader among the Biodiversity Heritage
Library consortium, working to digitize and make freely avail-
able the world’s cumulative knowledge about plants and other
living organisms. The Garden is a member-of the U.N. Conven-
tion on Biological Diversity’s (CBD) Consortium of Scientific
Partners and also of the Global Partnership for Plant Conserva-
tion (GPPC), the latter created to support the implementation
of the Global Stratcgy for Plant Conservation (GSPC).

In 2002 the CBD adopted the GSPC, with the aim of halt-
ing the loss of plant diversity worldwide. It has now been en-
dorsed by almost all of the countries of the world, and was
renewed and updated on 29" October, 2010 for the period
up to 2020. Incorporating 16 global targets, the Strategy in-
cludes within its objcctives the need to document and under-
stand plant diversity, to provide a baseline of knowledge on
which plant conscrvation actions can be based. During the first
phase of the GSPC, up to 2010, its first target was to prepare
«A working list of known plant species, as a step towards a
complete world floran.This target was completed through
the collaboration of the Missouri Botanical Garden with the
Royal Botanic Gardens, Kew, U.K. when ‘The Plant List’ was
launched at the cnd of 2010 (http://www.theplantlist.org/).
This represented the culmination of major efforts made by
both institutions and many other organizations too, to bring
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together multiple projects into this first ever global checklist.It
aims to be comprehensive for species of Vascular plant (flow-
ering plants, conifers, ferns and their allies) and of Bryophytes
(mosses and liverworts).

Version 1.1 of The Plant List was released in September
2013. It replaced Version 1.0 and included new data sets, updat-
ed versions of the original data sets and improved algorithms
to resolve logical conflicts between those data sets. ‘The Plant
List ‘provides the accepted Latin name for most species, with
links to all synonyms by which that species has been known.
Around 20 % of plant names are still unresolved, indicating
that the data sources included provided no evidence or view
as to whether the name should be treated as accepted or not,
or there were conflicting opinions that could not be readily re-
solved.It is fully recognized that ‘The Plant List’ is not perfect
and represents work in progress but aims to be a ‘best effort’
list, to demonstrate progress and to stimulate further work.
‘The Plant List’ includes 1,064,035 scientific plant names of
species rank. Of these 350,699 (33,0 %) are accepted species
names.470,624 (44,2 %) names included are synonyms and
242,712.22 (22,8 %) are unresolved.

A key tool used by the Missouri Botanical Garden to sup-
port its plant systematic research is the Tropicos® database
(http://www.tropicos.org/). Tropicos® is the world’s largest
database of plant identification information, containing exten-
sive research information for over 1.2 million plant names and
over 4 million plant specimens.It is based upon and incorpo-
rates nearly 30 years of scientific research and data compila-
tion by Garden staff and many others.Thousands of scientists
at the Garden and around the world depend upon it to support
their research in plant and conservation science.Botanical in-
formation from Tropicos represents a key component of the
data content of ‘The Plant List’.

When the GSPC was updated in 2010, a new 1+ target was
adopted, to prepare «An online flora of all known plants» by
2020. This has subsequently become a major priority of the
Missouri Botanical Garden.The World Flora Online (WFO) is
a critical initiative required in order to meet the world’s needs
for knowledge on which to base plant conservation, ecologi-
cal restoration and to sustain human use of plant species for a
multitude of socio-economic purposes.It will also provide a
fundamental resource to clarify where conservation needs are
greatest and what gaps in knowledge exist.

In January 2012 in St Louis, Missouri, U.S.A., representa-
tives from four institutions: the Missouri Botanical Garden,
the New York Botanical Garden, the Royal Botanic Garden
Edinburgh, and the Royal Botanic Gardens, Kew-all mem-
bers of the Global Partnership for Plant Conservation (GPPC)
took the initiative to meet and discuss how to achieve GSPC
Target 1 by 2020. The meeting resulted in a proposed outline
of the scope and content of a World Flora Online, as well as
a decision to form an international consortium of institutions
and organizations to collaborate on providing that content.The
World Flora Online project was subsequently launched in In-
dia, at an event held during the 11* Conference of the Parties
(COP) to the Convention on Biological Diversity in October,
2012 where the COP also adopted a decision welcoming the
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World Flora Online initiative. In January, 2013, a Memoran-
dum of Understanding on the World Flora Online, was opened
for signature. Up to the end of August 2015, 26 institutions
and organizations had signed the MOU, becoming part of the
project and members of the World Flora Online Consortium
(http://www.worldfloraonline.org/). A range of other institu-
tions and organizations worldwide is also being invited to par-
ticipate in the WFO Consortium.From the Russian Federation,
the members of the Consortium include the Tsitsin Main Bo-
tanical Garden Moscow, and the Komarov Institute of Botany,
Russian Academy of Scicnces, St. Petersburg.

The World Flora Online is planned to be an open-access,
web-bascd compendium of the world’s plantspecies. This col-
laborative intecrnational project will build upon existing flor-
as, checklists, monographs, andother published research, but
will also collect and generate information on poorly-known
plantsand plant groups and unexplored regions by engaging
botanists with ficld cxperience andexpertise in these plants or
regions.

While plant systcmatics remains a fundamental pillar of
the Garden’s rescarch, in recent years great efforts have been
made to strengthen programmes for plant conservation.This
has been, in part, to cnsure that the Garden meeting its poten-
tial, obligations and rcsponsibilities in relation to the GSPC.
It has also been undertaken to support new efforts being made
(such as through the Strategic Plan for Biodiversity being
implemented through the United Nations — https://www.cbd.
int/sp/), to mainstrcam biodiversity concerns into economic
planning and sustainable development priorities at national
and international lcvels. It must be recognized that many of the
drivers of loss of biodiversity worldwide are socio-economic.
The causcs of biodiversity loss are within the productive sec-
tors, ticd to our consumption patterns and energy use, as well
as to population growth.This is putting increasing pressure on
biodiversity in natural and semi-natural lands and resulting in
loss of ecosystem services worldwide (Ecosystem services can
be broken down into four categories: I) provisioning, such as
the production of food and water; II) regulating, such as the
control of climatc and discase; I11) supporting, such as nutrient
cycles and crop pollination; and 1V) cultural, such as spiritual
and recrcational bencfits).Linking environmental protection
with sustainable cconomic development will be essential if
poverty is to be addressed and sustainable livelihoods, health
and wellbeing arc to be sccured.Safeguarding or restoring eco-
systems services must be an integral part of achieving sustain-
able dcvclopment.

At the Missouri Botanical Garden biodiversity conserva-
tion has become a central component of the Garden'’s raison
d’étre, whether it be through research, horticulture or envi-
ronmental education.While the Garden maintains and has
further developed and strengthened its specialist Center for
Conservation and Sustainable Development (CCSD) in re-
cent ycars, throughout the Garden, new plant conservation
activitics arc bcing planned or undertaken.These develop-
ments include:

The crecation and staffing of a conservation genetics
laboratory;
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An institutional programme on ecological restoration (for
which two specialist scientists have been hired).The Garden is
a founding member of the Ecological Restoration Alliance of
Botanic Gardens (ERA) that was established in 2012, which
is coordinated by Botanic Gardens Conservation International
(BGCI);

The establishment of an instittutional seed bank.The first
priorities of this sced bank are focused on the conservation of
the genetic diversity of plant species in the immediate Mis-
souri region, especially the rich but threatened plants of the
Ozark mountains;

Research on the potential impacts of climate ehange and its
consequences for plant diversity;

Creation of community-based conservation projects in scv-
eral countries in which the Garden works, such as Madagascar
and Peru;

Documenting and safeguarding traditional knowledge re-
lated to plants, particularly in rural societies, and transmitting
such knowledge for use by the owners and custodians of this
knowledge, the local communities themselves;

Support for capacity building and training throughout the
world. This includes, for example, the Garden hosting BGCI's
International Botanic Gardens Education Congress in April,
2015.

Enhancing the integration of horticulture and the living
collections more closely into the research activities and priori-
ties of the Garden. This has involved replacing undocumentcd
plant material, or cultivars, with greater numbers of wild-or-
igin accessions; developing a focus on the cultivation of rare
and endangered species; creation of state-or-the-art documen-
tation systems, and conservation horticulture projects in such
countries as Madagascar and Mauritius;

Establishment of new partnerships with botanic gardens
in parts of the world with climates similar to that of the U.S.
Midwest. This has included the Garden joining and playing a
leading role in the U.S. —Russia Botanical Exchange Program.

The science of plant conservation is developing, often led
by botanic gardens.While the traditional practices of in situ
and ex situ conservation continue, a new focus on integrating
methodologies is emerging across the spectrum of plant diver-
sity for which conservation action is needed — genes, individu-
al plants, plant populations, species, ecosystems, supported by
exemplary research in conservation biology. ‘

The challenges of adapting major institutions_to meet
contemporary targets (such as those of the GSPC) in botani-
cal research and plant conservation are considerable. Against
a backdrop of often declining funding and support for tradi-
tional plant systematics, many institutions have to becomc
increasingly entreprer.eurial, imaginative and innovative in
order to sustain the achievement of their missions. The Mis-
souri Botanical Garden is no exception to this. No longer will
the donor community often support fundamental research re-
lated to plant diversity as it did formerly. Instead, successful
programmes at botanic gardens are often those where there are
clear tangible benefits and practical outcomes, often providing
direct enhancements for human welfare. As well as that, proj-
ects, programmes and initiatives that are cross-disciplinary,
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and involving a rangc of collaborating partners are often more
likely to attract support these days.

We invite our colleagues in the Russian Federation to
work with us over thc coming years, not only by participating

Muccypniicknii  6otanmueckuit cag 6bi1 OCHOBaH B
1859 romy anmuiickum kynuom W MeueHatoM 'enpu lloy.
[loy poauncs B 1800 roxy u smurpuposan B CLIA (Cenr-
Jlyunce) B Bozpacte 18 net. OH yiien B oOTCTaBKy B BO3pacTe
39 net ¥ MOCBATHA OCTAaTOK CBOEH XH3HHM CO3AAHHIO Caja.
IMTon Bnusnuem naumpeckropa KoponesBckoro 60TaHHMYECKOro
cazga Knio (Besmkobpuranus) capa YunbsiMa Xykepa M 3Ha-
MEHUTOTO aMepHkatickoro 6otannka Aca I'pes, 1lloy 3aBepun,
yto Cas 6ysieT cojiepxaTh He TOJIbKO KpacHBLIE SKCIIO3ULIMH 1
Gorarbie 60TaHMYECKUE KOJUIEKLIMH, HO Takke Oyaer Hrpaiot
BaXXHYI0 posib B hyHJaMeHTanbHbIX 6OTaHHYECKHX HCCIeno-
BaHMAX. Js noIcpXKaHNA HayYHO-HCCIIEA0BATEILCKON ponn
cana, llloy niuBecTupoBa B cozganne 60TaHHYECKOTO My3es,
rae pasmecTuiuch rcpbaphbie KoJuleKUMH U GoTaHMYeckue
JKCMOHAThI, a TAKXE B co3iaHne 6ubanorexku. OH ycTaHOBUI
M MIOAACPXHUBAN CBS3N Mexay GoTaHMueckuM caioM u Ba-
IIMHITOHCKUM ynuBepcuTeToM B Cent-Jlynce. Ilaxe ceroa-
HA [Tpe3unent Muccypwuiickoro 6oTaHMuecKoro caja nojyya-
€T 3BaHHe npodeccopa 60TaHNKH B YHHBEPCHTETE, HA3BAHHOE
B YECTb BhlAAlONICTOCA Hemeukoro Gotanuka Jhxopaxa OH-
renbManna, kotopelii nomoran lUloy u pykoBoaua Hay4dyHo-
HCCIIe10BaTeNIhCKMMHU paboTamH B cajy.

INocne cmeptu 1lloy B 1889 roay nepBbiM aupexTOpOM
caja 611 HasHauch JiI-p Yuibsam Tpenuc, kotopsiif nponosn-
XHI pacluIMpenuc HayuyHO-MCCIIE0BATENLCKON MEATENLHO-
CTH caja. Ha npoTseHUHM MHOTHX JIeT Hay4yHble Hccneno-
BaHMs, KOJUIEKIIMH, PCCYPChl W TNEPCOHAN cana NMpOROJKaNH
pacTH, M CErojiHs OH WMEET OAMH M3 KpynHelwux repbapu-
€B MHpa, OJIHYy M3 Ny4uiux 6oTaHudeckux 6ubaHOTEK M 1TaT,
Bkmovatoumii 150 uccnenosareneif, B Tom yucae 50 co cre-
TIEHLIO KaH/IM/1aTa M IOKTOpa HaykK. 3a NocJeAHHe AECATH JIET
COTpyAHUKH BoTanndeckoro cajla NPOBOAMIN HCCIEAOBAHHUA
B 90 cTpaHax MHpa, caJ NO/UIEPXUBAET NOCTOAHHbIE HAay4yHO-
HCCNIEA0BATENhCKHC IPOTPaMMBbI B 25 cTpaHax, B HaCTHOCTH B
Tponukax. boTanuycckue UCCNENOBaHUA B TPONMHYECKUX pe-
THOHax - noJly4any HanGonbIUNA NPHOPUTET M NMPOBOAATCA B
TEYEHHE MHOTHX JicciTuneTHi. CTpaHbl U PErHOHBI, B KOTO-
PbIX cajl ABNsACTCH Hanbonee akTHBHBIM BKIIOHAIOT LIeHTpanb-
Hyio H Bocrounyio Adpuky, Manarackap, JlatnHckyio AMe-
PHKY, CTpaHbl AHJICKOIO perHoHa Takue kax Bonusns, Ilepy,
OkBagop ¥ Konymbus; LlenTpansHyto AMepuky, Kutait u Un-
JIOKHTaM.

IMoaxon k mccicloBaHuAM B Muccypuiickom GotaHnue-
CKOM Cajly CTPOMTCS HAa OCHOBE COBMECTHO# paboThl, B TECHOM
COTPYAHHYECTBE € NApPTHEPCKMMH OPTaHU3aLMAMH, Yupexe-
HMAMH H YaCTHBIMM JIMLAMH MO BceMy MHpy. Beszne rae ato
BO3MOXHO, Cajl no/iiepUBaeT MHCTHTYLIMOHANLHBIA MOAXO,
3aHMMaeTcsl oOyueHHCM W HapallMBaHKEM MNOTEHLMaNa Mc-
cefioBaTeNici B cTpanax ¥ perHoHax, B KOTOpbIX caj pabora-
eT. Takoe COTpyTHHYECTBO ¥ B3aHMOBBITO/IHLIE MTAPTHEPCKHE

Marepuansl Beepoccuiickoii konpepeHunn

in such exciting projects as the World Flora Online, but also
to advance the cause of plant conservation and the achieve-
ment of the GSPC in our own countries and throughout the
world.

OTHOWEHHA NPEACTABAAIOT OO0 CyTh COBPEMEHHOIO NOAXO-
aa x 6oTaHuueckoit Hayke ¥ 3pHEKTHBHOMY COXPAaHEHHIO pac-
TEHHIA,

Hapsny ¢ sHHMaHueM, ylenseMbiM Pa3BUTHIO caja, Mc-
cienoBaHdaM Guopa3HooOpa3us pacTeHui, 3HaYMTENbHbIA
aKIEHT B TeyeHue GosbleH YaCTH UCTOPHH cana 6bl1 choky-
CHPOBaH Ha cHcTeMaTHke. biiarofiaps 3ToMy cajl MrpaeT IMu-
PYIOLLYIO POJib B LieJIoM pAlle GIOPHCTHYECKHX H CHCTEMATH-
4eCKHX NMPOEKTOB H HHUIIMATHB, CpPeaN KoTophix ¢nopa Kutas
(3aBepuieHa B 2012), dnopa MeconoTtamuy, dnopa CesepHoi
AMEDHKH M pA HalMOHANLHBIX QJIOp TaKUX CTpaH, Kak [la-
Hama, Kocta-Puka u ap. HenasHo 6b11 3aBeplieH KpynHei-
it GuropMCTHYECKHt NPOEKT, BBINONHEHHbIH B Bonusuy, rae
B 2015 romy 6b11 omy6nHKoBaH CIMCOK pacTeHui Bonusuu.

HayuHo-uccnenoBatensckue npuopurteThl Muccypuiicko-
ro GoraHuueckoro caaa cokycHpoBaHbl Ha JOKYMEHTHPO-
BaHWM pacTeHMM B KJIOYEBbIX palOHax Mo BceMy MHpY, 6o-
ratbix 61opa3HooOpasHeM, MyTeM co3laHus (Guop U CITHCKOB
pactenni. Caa cobpan, oGpaboran M noanepxusaeTt Honee
6,5 MiH rep6apHbIX 06pa3UoB, KOTOPbIE NOCTOAHHO NMOMNOJIHS-
10TcA. Bce OCHOBHBIE AaHHbIE NOCTYMHbI OHNAMH 4Yepes npo-
rpammy Tropicos® — kpynHeitinyio 6otanudeckyto 6asy nam-
HBIX B MUpe, KOTOpast BKJIloHaeT 6osiee 4 MUIIIHOHOB 3amucel.
Kpowme toro, can umeer konnexuuto uz 6onee yem 200 000 6o-
TaHUYECKHUX CIIPAaBOYHBIX PaboT, KOTOPhIE KAaTaTOrM3UPOBaHbI
B 6a3e AaHHBIX W PaCLIMPAIOT KOCTYN K HUCCIE0BATENAM BO
BceM Mupe. Can Takxke fBJISeTCs JIuaepom cpexy Koxncopuu-
yMa 6ubauotek, pabotatomux Haa ouudpoBKoit Hacneans no
6uopaszHoobpasuio U co3nanuio obmenocTynHol 6a3bl naH-
HBIX O pacTeHHAX M JAPYTHX XKHBbIX opraHuamax. Can sBns-
etcs unenoM Konsenuuu OOH o 6uonoruueckom pazHooGpa-
3un (KBP), KoHncopuuyma HayuHBIX NapTHepoB, a Takxe [Jo-
6anbHOrO MapTHepcTBa MO coxpaHeHMo pacTenuit (I'TICP),
nocieaHee CO3aHo A NOMAAEPKKH U BRINOTHeHHs [o6asis-
Ho#t cTparerumn coxpaneHus pactenmii (FCCP).

B 2002 KBP npunsana I'CCP ¢ uenbio npepoTBpalieHus
norepsb 6uopazHoobpa3us pacTeHM# Bo BceM Mmupe. B HacTo-
sulee Bpema 'CCP ono6peHa NMouTH BO BCex CTpaHax Mupa
u Gblia o6HOBNeHa 29 okTa6pa 2010 r u npoanena Ha nepu-
on 10 2020 r. BxnouenueM 16 rno6anbHbix uened, Crparerus
CTaBHT 3aJady JOKYMEHTHPOBaTh M H3yuaTh GuopaszHoobpa-
3ue pacTeHHii, 4ToObI MOBLICHTh YPOBEHb 3HAHKH, HA OCHOBE
KOTOPRIX MOTYT GbITh pa3paboTaHbl Mepbl 110 UX COXPAHEHHIO.
B xone nepsoro arana 'CCP no 2010 r., nepsas uens BKO-
yaJia NOArOTOBKY «pabovero CrucKa U3BECTHLIX BUIOB pacTe-
HHI B KauecTBe lara Ha MyTH K CO3IaHHIO MUPOBOH (riophI».
3Ota nenb 6bl1a OCYIIECTBICHA B PE3YJILTATE COTPYAHHYECTRA
Miuccypuiickoro 6oTannueckoro cana ¥ Koponesckoro 6ota-
HHueckoro caga B Keto (Benukobpuranus), B pesynbrare Ko-
Toporo 6wt co3gaH «CMUCOK pacTeHuity, KOTOpBIH ROCTyNEH
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¢ xontia 2010 rona (http://www.theplantlist.org/). 7o crano
KyJIbMUHAIMCH CCPhe3HbIX YCHIHH cO cTOpoHbl 06oux GoTa-
HHMYECKHMX Ca/IOB U MHOTHX APYTUX opraHu3alui, 4Tobsl cBe-
CTH BOC/IMHO HCCKOJILKO MPOEKTOB B MEpPBbIi B HCTOPUH BCE-
MHUpHBIH cnucok pactchuii. JlanbHeitias 3agaya — caenartsb
€ro BccoOBbCMIIONINM JUIS COCYAMCThIX pacTeHNH (1IBETKOBBIX,
XBOWHBIX, NANOPOTIIMHKOB M XBOllleH) N MOXoo6pasHbIX (MXOB
M NIEYCHOYHHUKOR).

Bepcus 1.1 Ciiucka pactenwit 6bia BeinylieHa B cenTabpe
2013 rosia Ona 3amcuusna Bepcrio 1.0 M conepXHT HoBbIE dhaki-
J1bl, OOHORJICHHBIC BCPCHH OPHUTHMHAIBHLIX (aniioB, YIyUllIeH-
HbI€ AJINOPUTMBI, YCTPAHSIONIUE JIorHyeckre KOHQUINKTBI MEeX-
1y 9TUMH dainamu. «ClIUCOK pacTeHUiH» BKIIIOYAET NPHHATHIE
JaTHHCKHC Ha3Balus Juis HONBIIMHCTBA BUAOB CO CChIJIKAMH Ha
CHHOHHMBI, CBA3aHHLIC C JlaHHLIMHK BHaamu. Okono 20% Ha3Ba-
HUM pacTCHUH BCe CHIC HE YTOYHEHbI, YKa3hiBas Ha TO, YTO UMe-
IOIIMECH JlaliHbIC HC 1IO3BONAIOT CAENaTh JOCTOBEPHBIX BbIBO-
JIOB O TOM, JIOJDKHO JIM Ha3BAHHE OCTAThCA B MEPBOHAYAIBHO
NpEIJIOKCHHOM BWIC, WX paboThl Hall yTOYHEHHEM JOMKHbI
6bITH nposioiKeHLI. Scio, uTo «CUCoK pacTeHuii» He SBIfeT-
Csl COBCPIICHHBIM U 110CTOSHRO AopabarkiBaeTcs, HO OH IEMOH-
CTPHUpYCT 1IPOI'PECC B ITOM HANpPABIEHHH U CTUMYJIMPYET Aallb-
Heiiuyio paboty. «Crnincok pacteHni» Bkatouaer 1 064 035 Ha-
YUHBIX Ha3BaHWH pacTCHUH Ha ypoBHe BuoB. M3 Hux 350 699
(33,0 %) upuunsThic BWIOBbIE HasBauusg, 470 624 (44,2 %)
BKJIIOUCHHBLIX Ha3BaHWil SBJIAIOTCH CHMHOHWMaMH W 242 714
(22,8 %) ocTaloTCs HCYTOUHCHHBIMH.

OCHORHBIM HICTPYMCHTOM, HCNOJb3yeMbIM MHCCYpHii-
ckMM OOTaHHUCCKUM Ca/loM, U NOJJIEPXKaHUA CHCTEMATH-
4eCKMX Hcciicjlonaiuii sBngetca 6a3a naHHeIX Tropicos®
(http://www.tropicos.org/). Tropicos® sBnfeTcs kpynHefiei
B MHUpe 6a30ii 1alHbIX, coftepxallieif oG1IMPHYIO HaY4HYIO MH-
dopmaimio o 6ojsice HeM 1,2 MiIH Ha3BaHWH pacTeHUH U CBbl-
we 4 Ml obpasiioB. Ona BKIOYaeT B ceba JaHHbIE Hay4HbIX
nccnejiosanuit, cobpatiibic B TedeHHe 30 €T kak COTPyAHHKa-
MH ca/la, TaK Y JIPyI'MMH yueHbIMH. ThICAUH YUEHBIX BO BCEM
MUpe NoJib3yloTcs dToi 6a30it JaHHBIX 1N cBOMX GoTaHu4e-
CKHMX MCCIIC/IOBaHHUit M 1IpHPONIOOXpaHHON NeaTenbHocTH. Bo-
TaHu4eckas vndopmaius u3 6a3el Tropicos® npeacrasnger
coBoii OCHOBY JlaliHbIX, BKJIIOUEHHBIX B « CIIUCOK pacTeHUiy.

Korna I'CCP 6nuia ob6HoBneHa B 2010 1., 1-1 HoBas uens
3aKJio4anach B 110JII0TOBKE «OHJIalH iophl BceX HM3BECT-
HBIX pacrenuiin k 2020 . B nocneactsun, 3o crano oaHuM
M3 OCHOBHBIX 1IPHOPUTCTOR MuccypHuiickoro 6oTaHHueckoro
cana. Muposas ¢uiopa otinaitn (WFO) craBuT 3anady Hako-
TJIeHKUs 3Hanui, 1a OCHOBC KOTOPbIX OyAyT CTPOMTbCA NPHH-
UMbl COXpaliCHUC pacTclinif, IKOAOrHuecKas pecTaBpalns u
fiojulep>kanue palHoHaILHOrO UCNONbL3OBAHNA pacTeHHit AN
peHIeHNsT MHOTOUMCIICHIBIX COLMATLHO-DKOHOMHYECKHX 3a-
nay. Ona Takxke 110380JIMT IIPOBEPUTH Tie NOTPeGHOCTH B CO-
XpaHeHUH TpcOYIOT HaHGONBUINX YCHAHH M BLIABHTHL Cyllle-
CTBYOIMHA 1IpOGCIIbl B 3HAHUAX.

B snrapc 2012 rona, npeacTaBUTENN YETBHIPEX YUpexae-
nuit: Muccypuiickoro 6otanmueckoro cana, Huto-Hopxckoro
6otanuucckoro cajia, Koponesckoro Goranuueckoro caja
Onuubypra u Kopolcsckoro 6otanuueckoro cana B Kbio — Bce
yieHnl 17106151010 IAPTHEPCTBA NO COXPAHEHHUIO pPacTeHMi

(GPPC) BbIABMHY/IH MHHLIMATHBY M OPraHW3OBAJIH BCTpEYY B
Cenr-Jlynce, (wurar Muccypu, CILIA), uto6bl 06cyanTh, Kak
no6utsea oinonHenns Leaun 1 FCCP k 2020 . B pesynsrare
BcTpeuH Oblla MpEIOKeHa HIes, CTPYKTYpa ¥ COAEPXaHHE
MupoBoii ¢uopsl oHiaitH, a Takke OblIO TIPUHATO pelIeHHe
0 CO3JaHHH MEXIYHApPOAHOrO KOHCODLMYMa YUPEKACHHIt U
OpraHH3aliyY, KOTOpble COBMECTHBIMH ycHHaMu OyayT obe-
Cre4uBaTh TOATOTOBKY HeoOXoauMbIX AaHHBIX. Odmumans-
HBlA cTapT npoekta Muposo# ¢uops! oHnaiH 6611 aaH B K-
aum, B xofie 11-it Kondepenunu Cropon (KC) Konsenuuu o
6HonoruyeckoM pasHoobpa3uy, KOTOpas COCTOANACh B OKTH-
6pe 2012. KC Takxe npuvHaia pelieHue, B KOTOPOM NPHBET-
CTBOBa/la MHHLHATUBY co3JaHUs MupoBoi ¢uophl oHnaiin.
B sauBape 2013 roma MemopaHayM O B3aHMOIMOHHMAaHHH 1O
Mupogoii ¢nope Gbi1 OTKPLIT AIA NoAnKcaHus. JIo koHla aB-
rycra 2014 r,, 24 yupexxAcHHs U OpraHu3aLiy NOANKCaNU Me-
MOpaHIyM O B3aUMOTIOHUMAaHHH, CTaB YaCThIO IPOEKTA M uJie-
HaMH koHcopuuyma MupoBoit ¢uopnt onnaiin (htp://www.
worldfloraonline.org/). Pan apyrux yupexaeHuii 1 opranmn3a-
LM} no BceMy MUpY Takke TIpUIIIALIAIOTCS K YYacTHIO B KOH-
copunyme Muposoii dnopel onnaiin. Ot Poccuiickoii Pene-
paLMy WieHaMH KOHcopLHyMa siBnstoTcs [naBHblii GoTaifuue-
ckuit can PAH um. H.B.llnunna (Mocksa) u HucturyT Gora-
Hukn PAH um B.J1.Komaposa (Canxt-ITetep6ypr).

Muposas ¢snopa onnaiiH Gyner uMeTbh cBOGOAHBIA f10-
CTyI, T.€. pPa3sMEUIEHHBI B MHTEPHETE KOHCMEKT BUIOB pac-
TEHHIT MHpa. DTOT COBMECTHbIH MeXIyHapOaHbIH NPoeKT Oy-
IET ONNPaThCA Ha CYILECTRYIOUIHE (hIOPhI, CIHCKH, MOHOIpa-
&Y 1 Ipyrue ony6IMKOBaHHbIE HCCENOBAHMUA, HO Takxke Oy-
JeT HaueneH Ha cbop 1 obobuienne MHpOpMaLHK O MaloU3-
BECTHBIX PACTEHHAX M IPyRNAX ¥ HEHCCAEO0BaHHBIX Peruo-
Hax, IyTeM IpUBJIeHEHHS GOTAHHUKOB C OMBITOM paboTh! Ha
MeCTax WK 3HAIOIIMX 3TH PaCTEHHA UM PETHOHBI.

HecMoTpa Ha TO, 4TO CHUCTEMAaTHKa pacTeHHii ocTaercs
dbyHnaMeHTanbHOM 0CHOBOM MccneloBaHHi B cafly, B nocaen-
HHUE ofibl 3HAYHUTENbHbIE YCUNUSA OGN HanpaBneHb! Ha yKpe-
TUIEHHE TIPOTPaMM MO COXPAHEHHIO PACTEHHH. 70 Obino cBi-
3aHO, B YaCTHOCTH, C BbIIOJHEHHEM CAOM CBOMX MOTEHLMU-
ankHeIX obsa3aHHocTell no oTHoweHuo k 'CCP. Kpome Toro,
nojaepkaHue HOBLIX YCHIHH, NPEeANnpPHHHMAEeMBbIX, HarNpH-
Mep, yepe3 Ctpareruieckuil mnan no 6nopasHoobpasmio, pe-
anusyembiil no AuHuK Oprannsaunu O6bveauHeHHeix Hauuii
(https://www.cbd.int/sp/), BknouaeT Bonpocs! Guopasnoodpa-
3Ms B IKOHOMHYECKOE MJIaHHPOBaHHUE H YCTOHYHBOE pa3BHTHE
— MPHOPHUTETHI HALMBHANILHOTO ¥ MEX/IyHapONHOTO YPOBHEH.
CnemyeT NpH3HaTh, 4TO MHOTHE K3 (AKTOPOB, BbI3LIBAKOlLME
yTpaty 6uopasHoo0pa3us BO BCEM MHPE MMEIOT COLHAIbHO-
IKoHOMMYecKHil xapakrep. IlpuumHbel yTpatsl GHOpa3HOO-
Gpa3us B MPOMBLILINEHHBIX PEFHOHAX, CBA3aHLI C CYLIECTBYIO-
et MOAenbIO NOTPeGNEeHUA SHEPTHH, a TaKKe C POCTOM UKC-
JICHHOCTH HaceJIeHHA, YTO OKa3biBaeT GonbIiloe naBneHKe Ha
61opazHooOpaive KaKk B MPUPOIHBIX, TAK W HAa OXPaHAEMBIX
TEPPUTOPHAX M NMPUBOAMT K T0TEPE IKOEHCTEMHBIX YCIYT HO
BCEMY MHpPY. DKOCHCTEMHbIE YCNYrH MoOryT OniTh pasnene-
Hbl Ha YETHIpE KaTErOpHH: a) obecrnevynBalouIne, — 3T0 Npou3-
BOJCTBO MPOAYKTOB NUTaHHA W BoAkl; §) peryaupyouiue, Ta-
KM€ KaK KJIMMaT ¥ 6osie3HK; B) NOAAEPXKUBALOLILHE, HATIPHUMED,
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KpYroBOpOT MHUTATC/IbHBIX BEILECTB M ONbUIEHHE PACTEHHH;
U T) KyabTypHblc, 006CCricuMBalOLIME NYXOBHBIE W peKpealy-
OHHble NoTpebHOCTH. CBA3b OXpaHbl OKpYyXKalouleh cpeabl ¢
YCTOHUYUBLIM 3KOHOMHYECKHM pa3BUTHEM OyneT MMETh Bak-
Hoe 3HaueHHuc, cciid oOpaTHTh BHUMaHue Ha GegHocTs, obe-
CNEYMTh CPEACTBA K CyUICCTBOBAHHWIO, 3aLUMTY 310POBbA M
nojaepxanue 6rarononyuns. 3alMTa WIM BOCCTAHOBJICHHA
3KOCHCTEMHbIX YCIYT J0JKHBI ObITH HEOTHEMJIEMONA HAaCThIO
JAOCTHXXEHHS YCTONYHBOTO Pa3BHTHA.

3anaya coxpanchus 61nopasHooOpa3Ha 3aHsANa LEHTPAIb-
HOE MECTO B JICATCILHOCTH Muccypuiickoro 60TaHHY€CKOro
caza Oy/tb TO Hay4YHbIC HCCNIEIOBAHUSA, PACTEHHEBOJACTBO HIIH
axonornyeckoe obpazonanue. Ilo mepe panpHefilero passu-
THA caJia ¥ YCHJICHHA Cro CNelMalIn3allii HOBbIE MEPONpH-
ATHA N0 COXPAHCHHIO PACTEHUH OCYLLUECTBIIAIOTCA YEPE3 CO3-
JaHHbBIA Tpy GOTaHMYECCKOM Cajie CrenHaH3HpOBaHHbIM
LlenTp no coxpancuuio u ycroiunsomy passutuio (CCSD).
MeponpusaTus BKIiOYaloT B ceba:

Co3nanne W ykoMmniekTopaHue naGoparopuy, 3aHHMalo-
Ieics ICHETHYCCKUMH KCCIIEJOBAaHHAMH B LIENAX COXpaHe-
HHS PacTCHHI;

Peanusaiio nporpammel N0 BOCCTAHOBJIEHHIO OKpYXa-
1o11ed cpestbl (11oj1 kKoTopyio OblIM NPHHATH Ha paboty ABoe
Hay4HbIX COTPY/IMKOR). Muccypuiickuit 6oTanHueckuit can —
OJIMH M3 ocHoBaTeJICH AJhsiHca 60TaHHUECKHX CaA0B IO BOC-
cTaHoBscHMIO okpyxaioniel cpeabl (ERA), kotopbi#i 6611 c03-
naH B 2012 rony v xoopauHHpyeTcs MexayHapoaHbIM COBeE-
TOoM GOTaHHUYCCKUX canoB no oxpaHe pactenuit (BGCI);

e Cosnianuc 6anka cemaH. OcHoBHbIe 3aauu 6aHka — co-
XpaHeHHe reHCTHYCCKOro pasHoobpa3us pacTeHMil B peruo-
He MuccypH, B 0c06CHHOCTH MHOTOUHCIEHHBIX HAXOAALIMUXCS
1ol yrpo3o#l Hcue3HoBeHHUA pacTeHHii wiato O3apk;

e Hccnenonanue NMoTeHIMaNbHBIX BO3JEHCTBUA KiUMa-
THYECKUX M3MCHCHMII M WX TIOCNEACTBMI Ha pasHoobpasue
pacTenui;

e Co3jlaHue MPOCKTOR 110 COXPAHEHHIO pacTeHHi B Tec-
HOM COTPY/IHHYCCTBC C MECTHBIM HacesJeHHEM. DTO KacaeTcs
HECKONbKHMX CTPaH, B KOTOPbIX paboTaloT coTpyaHHkH GoTa-
HHMYECKOTO cajla, HanpuMep, Manarackap u Ilepy;

e JlokyMEHTHUpOBaHWE M COXPAHEHHE TPAANLHOHHBIX
3HAHHI, CBA3AHHBLIX C PACTEHUAMH, 0COBEHHO B CENILCKUX pe-
THOHaX, a TAaKXKe WX TIcpesiada JUIA UCMOoNb30BaHUs COGCTBEH-
HO 00N1aJIaTe/IaM M XpaHHUTENAM TaKUX 3HaHUH, TO €CTh MECT-
HOMY HacescHHIO;

e VkpenicHuc 110TCHUHANA H COBEPILIEHCTBOBaHNE NOA-
TOTOBKHM KajIpoB 110 BceMy Mupy. Hanpumep, B anpene 2015
roga Muccypuiickuii 6otannueckuit can nposen ofpa3sosa-
Te/IbHBIA KOHTpecc McekayHapoAHOro coBeta 60TaHHUECKHX
cazoB no oxpatic pacreuuit (BGCI).

MaTtepunanstl Becepoccniickoii koHpepeHIHH

o VYcuneHue WHTErpauMy paboThl € XHBBIMH KOJJIEKLIM-
AMH W3 MPUPOABLI M HAYYHO-HUCCEAOBATENLCKOH JieaTeNbHO-
CTH B NPUOPHUTETHBbIE HANpaBieHus 6oTanKyeckoro caaa. ITo
BKMouaeT: (@) 3aMeHy HENOKYMEHTHPOBAHHOIO paCTHTEND-
HOro Matepuana Win copToB o6pasiamu K3 AWKO# NPHPOL;
(6) nepeHOC BHAMAHHA HA BLIPALINBAHHME PEIKHX M HaXOis-
1MXCS TTOA1 yrpo30oH CHE3HOBEHHUSA BUOB; (B) CO3laHHE nepe-
JIOBLIX CHCTEM JOKYMEHTHPOBaHHUA; (r) 60TaHHYECKHE NPOEK-
Thl 10 COXPAaHEHHIO pAaCTEHHH B TAKMX pErHoHax, kak Manara-
cKap 1 MaBpukui,

e VYcTaHOBJEHHE HOBLIX NMAPTHEPCKHUX OTHOLIEHUH ¢ 6o-
TAHWYECKHMH CallaMH, PacrioJIOKEHHBIMH B CTpaHax ¢ 61u3-
kuMH Cpennemy 3anaay CILUA xJTHMaTHYECKUMH YCTIOBHS-
mu. Hanpumep, Muccypuiickuit 6otannueckuit caa npucoe-
JIMHMIICA K POcCHiCKo-aMepHKaHCKoH nporpamme GoTanuue-
ckoro oOMeHa M CTaJl UrpaTh B HeMl BELYLIYIO POb.

Hayka o coxpaHeHHH pacTeHMii pa3BHBaeTCsl, 4acTO NOA
PYKOBOACTBOM CIELHANHCTOB H0TAHHYECKHX Ca/10B. B T0 Bpe-
M, Kak TPaJHLIHOHHbIC METOAbI COXPAHEHHUA in situ W ex situ
OCTalOTCA aKTYallbHbIMH, HOBBIE MOAXOJbl CMEIAETCA B CTO-
POHY MHTErpalMy METOJOJIOFHH MO BCEMY CIEKTPY pa3HOO-
6pa3us pacTeHHH — reHsl, OTAENBHBIE PACTCHHMA, MOMYAALHH
pacTeHuii, BUIbl, IKOCHCTEMBI, JUIA KOTOPBIX HYXHbI KOHKDET-
Hbl€ NNPHUPOIOOXPAHHBIE MEPONPUATHA Ha OCHOBE MCCJIENOBA-
HH# 1o 6HOTOrMH COXpaHEHHS.

B HacTosliee BpeMs CYLIECTBYIOT 3HAYUTENBHLIE BbI3OBbI
apanTauuMy GONBIIMHCTBA OpraHM3auMid K COBPEMEHHBIM 3a-
nauaM (Hanpumep, 3agadam ['CCP) B 6otannyeckux uccneno-
BaHMAX M coxpaHeHnH pacteHuit. Ha ¢oHe cokpaiatouierocs
(GHMHAHCHPOBaHHA W NOMIEPXKKH TPAAHLIMOHHBIX HCClENO0Ba-
HUii N0 cHCTEMaTHKe pacTeHH, MHOTHE YUpexXIEHHA JOMKHBI
crath 6onee npeANpHIMYUBBIMH, UCTIOJIBL30BAThL TBOPYECKHI U
MHHOBALMOHHBIA NMOAXO0/b! A1 TOrO YTOOB peanu3oBaTh CBOH
MHccHu. Muccypuiickuii 60TaHHuYeCKHi Cal He MCKITIOUEHHE.
CeroaHsa crnoHcopbl Gonbllle He MOMANEPXKHBAIOT (yHAaMeH-
TaJIbHblE HCCNIEOBaHUA, CBA3aHHbIE ¢ pa3zHooOpa3ueM pacTe-
HMH, Kak 310 6bUT0 paHblie. Teneps NpoekThl 60TaHUYECKUX
CafioB yCHelIHkl TOJLKO TOTAA, KOr/a MpejUlaraloT YeTKHE Ma-
TepHabHbIEe BHINObI H MPAKTHYECKHE pe3y/bTaThl, HAMPAMYIO
yny'iaioniye 6narococrosHue yenoneka. I1poekTsl, nporpam-
MbI ¥ HHULIMATHBLI, KOTOpbIE SBIAIOTCSH MEXAHCIHITHHAPHbI-
MU H TIPHBJIEKAIOT LIMPOKHH KPYyT NapTHepoB, ¢ 6onbiueii Bepo-
ATHOCTBIO MOTYT MOJTYYHTh MOJIEPKKY B 3TH AHH.

MBI npurnaiaeM HauiMx Kosuter B Poccun k coTpynHuye-
CTBY. DTO KacaeTcs He TOJNBKO YYACTHA B TAKMX 3aXBaThiBalo-
IMX NpoekTax kak « Mupoas ¢nopa oHnaitH», HO U NpPOJIBH-
AEHHE BONPOCOB COXPAHEHUA PACTCHUI W IOCTHXEHHS LEeel
Imo6anbHolt cTpareruy coxpaHeHHs pacTeHUH B HALLIUX CTpa-
Hax U BO BCEM MHpE.

UHodopmaumna o6 asTope

Murep Yaitc Oxekcon, MpeauaeHnt Muccypuitckoro 6ora-
Huyeckoro caaa, Cent-Jlyuc, CLUA

Email: peter.wysejackson@mobot.org

PO Box 299, St Louis, Missouri 63166, USA

Information about the author

Peter Wyse Jackson, President Missouri Botanical Garden
Email: peter.wysejackson@mobot.org
PO Box 299, St Louis, Missouri 63166, USA,

8 bBonnetens MNasHoro 6otaHnveckoro capna Ne 3. 2015.


mailto:peter.wysejackson@mobot.org
mailto:peter.wysejackson@mobot.org

Marepnaast Beepoccuiickoii kondepenuun

BeproH X. Xelieyd

0-p, npogb., MNpe3udeHm

MexdyHapodHoi accoyuayuu 6omarnuyeckux cadoe
E-mail: v.h.heywood@reading.ac.uk

Llikona buonoaudeckux Hayk, YHueepcumem PuluHza,
Benukobpumanus

MeHsowmecs OTHOWEeHUNA
Mexay 60TaHMYecKumu cagamm
M o6LWecTBEeHHOCTLIO

Mpocnexueaemcs ucmopust 6omanuyeckux cados, ux hyHKyuu u ocobeHHocmu 0esamenbHOCMU Ha Pa3HbiX 3manax pa3su-
musi. [podeMoHCMPUPOBaHQ, KaK MEHSIUCK NPUopUMemsl HayuHbix. uccnedosarul, npuHyuns! ¢hopMuposaHus Konnekyud, kaKk
paseusanacb npoceemumernsckas 0esmenibHOCMb, 0bpa3osamenbHbie NPospaMMbl, Kak CKnadbiganucs OMHOWEHUS ¢ nocemu-
mensMu u 80/IoHmMepamu.

Knioueeanie cnoea: 6omaHuyeckue cadbl, KONNEKUUU, HayyHble uccnedoeaHus, npoceemumensckas 0esmensHocms

Vernon H. Heywood

Dr., Prof., President

of the International Association of Botanic Gardens
E-mail: v.h.heywood@reading.ac.uk

School of Biological Sciences, University of Reading,
United Kingdom

The Changing Relations
Between Botanic Gardens
and the Public

It traces the history of botanical gardens, their functions and features of activity at different stages of development. Demon-
strated how changing research priorities, principles of collection, how to develop educational activities, educational programs, how

relations with visitors and volunteers.

Keywords: botanical gardens, collections, research, educational activities

The relationship between the public and botanic gardens
developed gradually and has seen many changes over the
centurics. ‘Today it is major factor in the policy and strat-
egy of ncarly cvery botanic garden. The earliest botanic or
physic gardens were centres for the cultivation and study of
medicinal plants and a source of knowledge about herbal
medicine. In some cases they provided the public with ad-
vice and with actual herbs, a tradition that persisted until the
1960s at the Real Jardin Botdnico in Madrid, Spain. Sub-
sequently a much wider range of plants of scientific, eco-
nomic or ornamental intcrest were cultivated as botanists
and explorers brought countless new species into cultiva-
tion. For many botanic gardens, the number and diversity
of specics cultivated became an indicator of their success.
This botanical richness laid the foundation for an increasing
public interest in visiting botanic gardens.

Although botanic gardens from their early days were
accessible to certain groups of society, the notion that they
were gencrally open to the public in general is a relatively
recent devclopment. In the 18" and 19" centuries, many
botanic gardens developed their scientific role, especially
in taxonomy and systcmatics (with many important Floras

being written by leading botanists on their staff), and at
the same time, their horticultural role expanded with an
emphasis on ornamental and landscape gardening. Anoth-
er important trend was the construction of conservatories
and greenhouses, some of them of considerable architec-
tural merit, that allowed the cultivation of tropical and
semitropical plants in colder climates. All these develop-
ments were attractive to visitors and more and more gar-
dens opened their gates to the public on an increasingly
regular basis.

In the 20" century many botanic gardens started to
grow special collections of plents designed to be attrac-
tive to visitors, especially in Europe and North America.
The public liked to see attractive displays such as rhodo-
dendrons, cacti and succulents or spectacular plants such
as Amorphophallus titanum when in flower, Welwitsch-
ia, Gunneraand carnivorous plants. Visiting greenhouses
was and continues to be a major attraction, allowing visi-
tors to see the living plants from which familiar products
such as coffee, tea, bananas and species are derived as
well as major attractions such as giant water lilies and
orchids.
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In the tropics, a large number of botanic gardens were
created by the colonial powers such as France, the Nether-
lands and the United Kingdom. These had a different
origin and purposc from the temperate climate European
botanic gardens in Europe and North America and their
aim was to introducc into cultivation species of economic
importance that could support the local economy and pro-
vide profits for thc home country. They were a key part of
the exploration and colonization process, and were to play
a major role in economic development, agriculture, com-
merce and trade. Initially they had a limited public role.
Examples arc the Jardin botanique de Pample mousses
(Jardin Botaniquc Nationale) on the island of Mauritius
established in 1745, the Howrah Botanic Garden (Acharya
Jagadish Chandra Bosc Indian Botanic Garden), Calcutta,
India, founded in 1786 and the St. Vincent Botanic Garden
(1765) in the West Indies. Subsequently many of these bo-
tanic gardens have become tourist attractions while their
economic role has been much reduced.

During the Second World War (1939-1946), many bo-
tanic gardens suffcred damage that affected both build-
ings (including greenhouses) and the living collections.
The financial restrictions and shortage of personnel also
affected the living collections and in the post-war years
these financial difficulties often continued and botanic
gardens had to facc up to the public perception that they
seemed to havc little rclevance to the needs or aspirations
of socicty. In the tropics, some gardens not only deterio-
rated but were resented by the local population and suf-
fered severe encroachment from them as in the case the
Lancetilla Botanical Garden, Honduras and the Howrah
Botanic Garden, Calcutta, India.

Although in some cases, such as the Royal Botanic
Gardens, Kew, their state-funding was maintained, many
other botanic gardens (such as the Main Botanical Garden,
Moscow) were not so fortunate and had their budgets se-
verely restricted. Some did not even have sufficient funds
to maintain the heating in the greenhouses and much plant
material was lost. At the same time the infrastructure such
as buildings and greenhouses had often deteriorated due to
a lack of maintenanee, for example in the Royal Botanic
Garden, Madrid Spain. Some Gardens were forced to close
temporarily er pcrmanently.

The post-war ycars marked a turning point in the ac-
tivities and development of botanic gardens and their re-
lationships with the municipal authorities. The depriva-
tions suffercd by many Gardens made them less attractive
to the public except as recreation areas like public parks
and little effort was made by Garden authorities to heed
the interests of the general public. Two major develop-
ments then took place, which are not necessarily compa-
tible. On the onc hand, most botanic gardens found that
they were not financially viable unless other sources of
income were found and this led to the commercialization
of botanic gardens with them competing witheach other in
the attractions they offered, especially in North America,
Europe and Australia; and at the same time an increasing

MaTepuansl Becepoccuiickoii koHpepeHnHH

emphasis on the potential role of botanic gardens in the
conservation of biodiversity developed, especially fol-
lowing the establishment by IUCN of the Botanic Gardens
Secretariat (later becoming Botanic Gardens Conservation
International) in 1987.

The commercialisation of botanic gardens that began
in the second half of the 20" century is a response to the
need to increase visitor numbers as a source of revenue by
making them more attractive to visitors and this in turn
had the consequence of increasing public pressure for bet-
ter facilities largely as a resultof the introduction or in-
crease in entrance fees. Consequently, visitors today are
much more demanding and tend to compare the facilities
that botanic gardens offer with what is provided by other
attractions such as theme parks and biodomes. During the
past 25-30 years many botanic gardens have established
visitor centres, some of which are large multipurpose
buildings that include information about the Garden and
how to visit it, educational facilities, a gift shop and book-
shop, a café/restaurant and plant sales. Examples are the
design-award winning Brooklyn Botanic Garden’s 2 000
square foot Visitor Centre. Also, the educational role of
botanic gardens has grown considerably and many botanic
gardens have professional education and outreach staff
and programmes aimed at different sectors of society. On
the other hand, many botanic gardens are unable to pro-
vide such facilities and have to rely on weddings and other
events as a source of income

The focus on biodiversity conservation is in tune with
growing public concern about environmental issues and
has afforded some opportunities and also considerable
challenges for botanic gardens. Environmental education
is now a common component of botanic garden education
programmes but It has to be recognized that the role the
gardens in practical conservation is limited: biodiversity
conservation is primarily undertaken in nature (in situ)
while the main role of botanic gardens is in ex sifu con-
servation through seed banks and living conservation col-
lections which are often located in parts of the garden not
accessible to public. Such conservation activities have
little attraction for the public and although some visitors
are interested in seeing endangered species on display, the
need for the conservation of biodiversity is not an easy
message to convey, partly because there are too many dif-
ferent aspects that may be stressed. Only a small minority
of visitors identify botanic gardens with the conservation
issues that they have become familiar with through televi-
sion programmes and news channels, such as the felling of
tropical forests. Again, although most of the public know
about weeds, they have little awareness of the impacts of
alien invasive species (IAS), now recognized as one of the
major threats to biodiversity.

Today, hundreds of millions of visits are made to bo-
tanic gardens every year. In some cities the botanic gar-
den is the most popular passive tourist attraction in terms
of visitor numbers such as in Christchurch, New Zealand
where the Botanic Gardens recelve 1,2 million visits a
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years which probably translates to 600,000 individual
visitors. Surveys suggest that ¢. 75 % of all Christchurch
residents will have visited the Garden in a 12-month pe-
riod. The strenuous cfforts are made by some Gardens to
boost the visitor number are motivated not just because
of the revenue obtained but because they are regarded as
an indication of how ‘successful’ the institution is, even
though it does not rclate in any way to its effectiveness
as a scicntific or cducational establishment. Some gar-
dens arrange to open in the evening during part of the
year and put on spccial lighting shows to increase visitor
numbers and revenuc. There is some concern that such
commercialization can lcad to a trivialization or dilution
of the basic function of a botanic garden. A visit to the
homepage of thc Royal Botanic Gardens, Kew for ex-
ample, providc slinks for: Plant finders Fair, Join Kew,
Book of th¢ month, Shopping at Kew, Wedding venue
hire, Visit Wakchurst and lastly Science at Kew. Clearly
a balance has to be found.

Visitors fall into scveral categories: (1) local residents
who arc able in some cases to obtain special entrance
passes which cnables them to visit the Garden frequent-
ly, even on a daily basis; (2) the general public from the
local arca or from across the country; (3) university stu-
dents of botany or biology although these are now less
frequent than previously as the teaching of taxonomy is
now much curtailed in university curricula if it is provided
at all; (4) school children for whom many Gardens make
arrangements for regular tutor-lead visits by children from
nursery, primary and sccondary levels; (5) overseas visi-
tors who arc in somc cases (for example, the Royal Bo-
tanic Gardens, Pcradeniya, Sri Lanka) charge a higher en-
trance fce than local residents.

For most visitors, the reasons for visiting the garden
are recrcational or acsthetic. In a few cases, the local
public empathize with the botanic garden and such as in

OTHOHICHUS MCXJlY OOlIECTBEHHOCTbIO M GoTaHMYe-
CKMMHU €ajlaM¥ pa3BUBAJIMCH MOCTENEHHO W NMPOULIH MHO-
XKECTBO M3IMCHCHHUII B TCHEHHE BekoB. B HacTosuui Mo-
MEHT 3TO IMaBHbIH# (PaKTOp B NOJNTHKE H CTPATETHH MOY-
TH Kax/ioro 6oranvucckoro cana. CHauana 6oTaHHueckHe
cajlbl ABJAJKUCH HCHTPAMM BbIPAILMBAHHA M H3YyUEHHSA Jie-
KapCTBCHHBIX PACTCHUM, a TaKXKe HCTOYHHKOM 3HaHHI No
¢utorecpanuu. B HckoToprix ciydasx OHM obecreuuBa-
1 061i1ccTBO HCOGXO/IMMBIM PACTHTENRHBIM MaTEPHaNIOM
¥ COBCTaMH 110 CI'O0 UCIOJL30BAHMIO; 3TA TPajMLIHA CO-
xpaHsnach jio 1960 rojos B Boranuyeckom cany Maapu-
na, Ucnanus. Biioc/icjicTBUY Havyanu KyJabTHBHPOBATL Go-
Jiee LIMPOKHH CNCKTP pacTeHUH, NPeACTaBJIAIOIHNX Hayy-
HbIH, 3KOHOMHUCCKHIi U JICKOpaTUBHbBIH HHTEpec; 6oTaHu-
KH M HCCJIC/IOBATCIIN BBCJIH B KYNbTYPY MHOXECTBO HOBbIX

MaTepnaJsl Bcepoccuiifclco}i:';é'dﬂ'(bepenunh"‘

Edinburgh, Scotland, UK, where the Royal Botanic Gar-
den is affectionately known as ‘the Botanics’. Size is an
important factor: it is difficult for the public to feel own-
ership of large complex, impersonal botanic garden with
various buildings not accessible to them. Very few visitors
are aware of the existence or the purpose of a herbarium
and only through open days are they able to see one or the
laboratories and other scientific facilities.

Today various audiovisual techniques and electronic
means are increasingly used by botanic gardens to attract
and inform the public about the importance of plantlife
and the need for its conservation and sustainable use. The
development of new and better interpretative and edu-
cational opportunities and, improved amenities, such as
Visitor Centres, to make visitors feel more welcome and
orientated is now the aim of many botanic gardens. In
addition, today’s botanic gardens are increasingly look-
ing beyond the walls and seeking to provide an outreach
presence in the community at a grassroots level, and offer
training courses in urban gardening and also the opportu-
nity to participate in biodiversity conservation or restora-
tion projects.

Botanic gardens today often suffer a disharmony of
function, with so many diverse objectives often compet-
ing with each other for finding. The relationship with the
public has changed dramatically over the past 700 years.
Although botanic gardens are today involved in a widc
and growing range of scientific, technical, horticultural
and conservation research and practice, the provision of
environmental education and outreach is an increasingly
important commitment. Some botanic gardens may also
engage with the public in social and equality issues but
there is still no clear indication that that the general public
appreciates sufficiently the key roles that botanic gardens
occupy today or is disposed to their being supported ad-
equately to undertake these tasks.

BUOB pacTeHUH. [Ing MHOrMX GOTaHUYECKHX CaJ0B KO-
JIUUECTBO U pasHooOpa3ne KyALTHBHPYEMBIX BUAOB CTANO
noka3saresneM HX ycnexa. 3To pacTuTelnbHoe OoraTcTBo ca-
JIOB 3aJI0XHJIO OCHOBY BO3pacTalolero WHTepeca K noce-
HIEHHI0 60TaHHYECKUX CalloB.

Xota GoTaHHueckue caibl ¢ NepBBIX AHeH GblauM no-
CTYIIHBl AJIA ONpEACNIEHHBIX TPYMN HAaCENeHHs, NOHATHE
HX WHpoko# NMy6GIMUHOCTH BO3HHKJIO OTHOCHUTENBHO HE-
naBHO. B BoceMHanLaTOM-1eBATHAALIATOM BEKaX MHOTHC
6oTaHHMYeCKHE Calibi Pa3sBHBAJIM HayuyHble WUCCIENOBAaHHA,
0cob6eHHO B TAKCOHOMHH U CHOTEMaTHKe pacTeHHH (6ob-
woe konuyecTso Onop HanKucaHo BelyWIMMH GOTaHUKAMU
u paboTHHkamMu 6OTaHMUECKUX CaOB), HO B TO XE BpE-
Ms MOBBILIANACK UX POJIb B NPAKTHYECKOM ACKOPATUBHOM
CaJlOBOJICTBE H oO3eJicHeHHH. BaxHo#l TeHneHuned Onino
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CTPOUTCILCTBO OpaikepeH, NO3BONABLIMX BbIPAILUBATh
TPOFIMYCCKUC M CyOTpPONMYECKHE PacTEHHs B YCNOBHAX
XOJIOAHOIO KJMMara. Bce 3To cTano npuBReKaTeabHO 174
nocetuTeneit M Bcc Gosbiue U 6onblIe CafaoB HavYajlH OT-
KpbIBaTh CBOM JIBEPH JUIA NYONHKH Ha peryaspHoil OCHOBeE.

B nBaaiaToM BCKC MHOTHE GOTaHHYECKHE callbl, OCO-
6enHo B Epponc u CeBepHoli AMepuke, CTalu co3aa-
BaTh CIIClLMAJIbHBLIC KOJJIEKUMM — Haubosee mnpusnexa-
TeNbHble N8 noceTutenel. Ily6nuka mpeanoyutana BH-
aeTb 3G (EeKTHO-KpacHBble 3KCMO3ULHH, Kak HampHMep,
PONOAEHAPOHOB, KAKTYCOB H CYKKYJIEHTOB, LBETYILUH
Amorphophallustitanum, Welwitschia, Gunnera unu mio-
TosIHbIE pacTennit. OpaHxepen CTAaHOBHJIMCh INIaBHOMH J0-
CTONPHMEYATCILHOCThIO, Il€ MOCETHTENN MOIIH YBHAETD
KHMBBIC PACTCHUSA, KOTOPLIE YNOTPe6NAIOTCA B MUY — Yai,
kote, GanaHbl, a TaKXKC OUEHb JEKOPAaTHBHbIE NpPHUBJIEKA-
TEJNbHLIC KYBUIMHKH, OPXHICH.

B Tponukax Gosbiloe KonuyecTBo 60TAHMYECKHX cCa-
10B GBINO CO3/1aHO KOJOHHANLHBIMU IEPXaBaMH, TAKHUMH
kak ®panuus, Huacpnanasl, Coeannensoe Koponesctso
Benukobputanuu. 3jiech npecienoBaiach Apyras ueib —
BBECTH B KYJILTYPY JKOHOMHYECKH BakKHbl€ BHJbI pacTe-
HHH, KOTOphIC CMOINIM Gbl TOAJAEPXKATh MECTHYIO 3KOHO-
MUKy 1 obecncunTh onpeaeNeHHy10 npubsuib. OHHU Gbln
HEOTHCMJICMON YacThiO KOJIOHW3aLMH, M JOJDKHBI Obliu
MrpaTh BaXcHYIO POJih B 3KOHOMHUYECKOM pa3BHTHH, B pa3-
BHUTHH CEJILCKOTO X03AiicTBa M TOprosaH. IlepBoHauanb-
HO nmy6inuHas cocTapnsiomas 6oTaHM4eCKUX cagoB Obiia
aumutHpoBana. IlpuMepamn saBagioTcas 6oTaHHYECKHH
caa Ha octpoBc Maspukuit (Jardin Botanique Nationale),
ocHoBaHHbIf B 1745 roay; 6otaHuueckuit cap B Kanb-
kytre, Muaus (Acharya Jagadish Chandra Bose Indian
Botanic Garden), octoBanubiif B 1786 r. u St. Vincent
Botanic Garden (1765) B Bect-Unauu. Brnociaeactsuu
MHOT'ME M3 HHUX CTalu TYPHUCTHYECKHMH AOCTOTpPHMEYa-
TEJBLHOCTAMHM, B TO BPEMS KaK MX KOHOMHUYEcCKas poJib
3HAYHUTCIILHO €HU3UIIACD.

Bropas muposas BoiiHa (1939-1946) HaHecna Gonb-
woit yniep6 6oTanMueckUM calaM — KaK HX KOJUIEKLIMAM,
TaK M TCIUIMIaM U opalxepeaM. PUHAHCOBLIE TPYAHOCTH
M HEeXBaTKa liepcoliajla Talkke HMENU HeraTHBHbIE Nochae-
cTBUA. BoTaHWucCKUM cajgaM TMpPHILNOCH CTONAKHYThCSH C
o6LIeCTBEHHBIM MHCHHEM, YMANAIOLUINM HX POJb B Noc/e-
BOCHHOI 06cTaHOBKe, Tl OHH BOCNPHHMMANIHCh HUMEIO-
MM U MaJioe OTHOlIICHUE K NoTpeOGHOCTAM 0611ecTBa B TOT
nepuoi. B Tponukax 6oraHuueckue cajbl ABUIHCH OOB-
€KTOM 110CATaTe/IhCTBA MECTHOTO HAceNEHHs, B pe3ynbTa-
Te KOTOPOro OHM oucHb noctpananu. [Ipumepsl: Lancetilla
Botanical Garden, I'anaypac; Hawrah Botanic Garden,
KanekyTTa, Hunus.

XoTs B HEKOTOpBIX Cllydasx, Takux kak Koponesckuii
6oraHnucckuii caj Knlo rocynapctseHHoe GpUHAHCHpOBa-
HHE y/laJl0Chb COXPAaHHUTb, HO APYrHM 6GoTaHHHECKHM ca-
1aM He Tak noee3sio. HekoTopble He MMENH JOCTAaTOYHO
CPEACTB JUIA NOJUICPXKAHWA OTOINJIEHWA B TENJIHUAX, B pe-
3yJkTaTe 4Ero MHoroc norepsaHo. M3-3a orcyTcTBUA Tex-
HHUYECKOro 00C/yKHBAHUA NOCTPajaliM CaMK TEMIHLbI H
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opaHxepeH, Hanpumep, Koponesckuit 6oTanuyeckuit can
B Manpuae, Hcnanua. Hekotophie GoTaHHueckHE cajbl
ObUTH BBIHYXKAEHBI 3aKPhITHCA.

B nocneBoeHHBIEe rofsl MOBOPOTHBIM MYHKTOM B J€f-
TEIbHOCTH GOTAHHYECKHUX CaJOB CTajNa HX B3AHMOCBA3b C
MYHHLHNaNbHBIMY BRacTaMH. [locTpanaBuine canbl cne-
Jlanuch MeHee NMpHBJIEKATENbHBIMU ANA NyONHKH, 332 HC-
K/TIOYeHHEM PEKPEalHOHHBIX 30H, Jla H CO CTOPOHBI aji-
MHHHUCTpaUMH Caf0B MpHJIarajaoch Mano YCHIHHR /A BOC-
CTaHOBJIEHHUs cBA3elt ¢ o6imecTBeHHOCThIO. C Apyroi cTo-
pOHBbI, 6oTaHHUYECKHE CaZibl OOHAPYXHIIH, UTO OHH CTaHO-
BATCA $HHAHCOBO HEKM3IHECTOCOOHBIMH, YTO MPHUBEJIO K
WX KoMMepuHuanusauud. Boranuueckue caaspl, ocobeHHO
B CeBepHoit AMepnke, EBpone ¥ ABCTpPalvH CTANH KOH-
KypHpOBaTh ApYyr ¢ ApyroM Ha Mo4Be co3faHusd Hanbonee
NpUBNEKaTENLHLIX AOCTONpPHMeYaTeNbHocTell. B To xe
BpeMs BO3pocia poiib 60TAHNYECKUX CaJoB B JEJIE COXPa-
HeHus 6uopasHoobpa3us pacTeHui, ocobeHHo nocne co3-
nanna Cekperapuarta 6oTaHMueckux canos B 1987, nosxe
crasmiero CoBeToM 60TaHHYECKHUX CANOB N0 OXPaHE pac-
teHuii (BGCI).

KoMMepuuanusauus 60oTaHHYECKUX CafloB, HayaBLIas-
cA BO BTOPOH NOJIOBHHE [ABaJlLaTOro0 BEKa, ABNAETCA pe-
3yNbTaTOM NPUBIIEYEHHUA NOCETHTENEH B KAYECTBE HCTOY-
HHUKa noxol0B. Jlenas cansl Gonee npUBIeKaTENbHBIMH LIS
0o6LIECTBEHHOCTH BO3MOXKHO BBEJCHME WJIH YBEJIHYEHHE
nnatsl 3a Bxold. [ToceTuTenu ctanu 6onee TpeboBaTebHbl,
OHHM CPaBHHBZIOT BO3MOXHOCTH OOTaHHYECKMX CaloB C
APYrHMH OOCTONPHUMEYATENbHOCTAMH, TAKHMH KaK TeMa-
THYECKH M apyrue napku. 3a nocneaHue 25-30 net MHo-
rue 6oTaHWYeCKHE cajibl CO3AaNU TYPHCTHYECKHE LIEH-
TPbl, KOTOPhIE ABNAOTCA KPYNHBIMH MHOTOGYHKLHOHAb-
HbBIMH OTAeJlaMH{, NpEeAOCTaBIAIIMIMMHE HHpoOpMauMio o
caje, yueOHBIX MporpaMMax, CyBEHUPHOM H KHH)XHOM Ma-
rasuse, kade, pecTopaHe, Mara3uHuMKe Mo npojaxe pac-
TeHuil. [IpuMepoM MoxeT cayxuTh Takoil Llentp B 2000
KBaapaTHbIX ¢yTOB B BpykneHckoM GOoTaHHYEecKoM canpy.
Kpome Toro, BocnuTatenbHas poib 60TaHHYECKUX CAllOB,
npeanaralTcs npodeccHoHaNbHble yueOHble NPOrpaMMBl,
OPHEHTHPOBAHHKIE HE pa3NU4HbIe clloyn obiecTtBa. C aApy-
roit cTOpoHbl, MHOrMe GoTaHHYECKHE Cajibl HE HMEIOT Ta-
KHX BO3MOXHOCTEH M BBIHYX/IEHBI M0J1araThcs Ha MpoBe-
J€HHE pa3UIHBIX MeponpHATHH (cBageb W T.I.) Kak Uc-
TOYHHKOB J10X0/a.

AKUEHT Ha coxpaHeHue OHopazHOOOpa3nuA COBMECTHO
¢ 06eCroKOEHHOCTBLIO IKOJIOTHYECKUMHU npobaemMaMu 6o-
TaHHYECKUM cafiaM MNpeNOCTaBJAIOT, KaK AOMOJHUTE b-
Hble BO3MOXXHOCTH, TaK ¥ ONpeJesieHHble TPYAHOCTH. JKO-
Jnorndeckoe 06pa3oBaHye B HacTOslllee BpeMs HEMNpPEMEH-
HbI/ KOMMOHEHT 06pa3oBaTENbHLIX NPOrpaMM H, ¢ OJHO
CTOPOHBI, poJib 60TAaHUYECKHUX CaJI0B B MPAKTHYECKUX BO-
npocax coxpaHeHus GHopa3HooOpasus OTpaHMYeHa, Tak
KaK IPHOPHUTET OTHAAETCH COXPAHEHUIO PACTEHHIi B MPUpO-
ne (in situ), B TO BpeMs Kak OCHOBHas 3ajaya 6oTaHuue-
CKHX €aJloB — coxpaHeHiie 6Mopa3Hoobpasus ex situ. Itn
acrnekThl caja, TakHe Kak OaHKM CeMsAH, KONJIEKLHOHHbIE
Y4YacTKH KHBbIX pacTECHHH He AOCTYIHBI IS IHPOKOH
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obuiecTReHHOCTH, XOTA HCKOTOPhIC NOCETHUTENH HHTEpE-
CYIOTCH PC/IKUMH U HCUC3AIONIMMHU BUaMU pacTeHuH U Xo-
TAT UX YBHJICTh B IKCIIO3ULMH Cajla, HO HEMHOTHE U3 HHX
accoluupytor 6orannucckue caanl ¢ COXpaHEHHEM pacTH-
TeapHOTO OHopa3znoobpasus. B HacTosduice Bpems M3 Te-
JI€BU3MOHHBIX IIPOTPAaMM M HOBOCTEH JIIOH Y3HAIOT O BO3-
HUKaoMKX npobscMax yHHYTOXeHHs GUopasHoobpa3us,
KaK, HanpuMep, 1ipH BhIpyOKke Tponnueckux jecoB. OnaTh
e, MHOTHC 3HAIOT O COpHAKAaX, HO MaJio OCBEJOMJIEHBI O
BO3/JCAICTBUY UYKCPO/IHBIX MHBA3UBHLIX BHOB — OJHOH M3
raBHBIX YIpo3 juis 6nopasHoobpazus.

Cerostis COTHM MWITTMOHOB JIlofielt nocenaooTt 6oTaHn-
4ecKue cajibl. B nekoTophix ropoaax GoTaHWYeckHH can
ABNAETCS Oj(H0 M3 CaMBIX NOMYJISAPHLIX JOCTONpPHUMEYa-
Tennnocrcei, Tak B Kpaicryepue, Hosas 3enanaus, rae
6oranunucckuc cajinl noceutarot 600 000 yenosek. Mccne-
JOBaHUs 0Ka3kiBalot, 4To 75 % >xuTteneit KpalicTuepua
3a 12 Mccauce noccialor 6orannyeckuit caa. Caasl npu-
7araloT yCWJIHA 110 YBCIHYEHHIO KOJIMYECTBA MOCETUTE-
neil HC TONLKO Pajlu 1OJIy4aeMbIX JIOXO/0B, HO U JUIS TOrO
4TOOBI 110Ka3aTh HACKOJILKO YCIMELIHBIM ABJIAETCA JaHHOE
YyUpex/icHHUC, HACKOJILKO 2(h(EKTUBHLI €ero HayuyHas u o6-
pasoBaTciibHast COCTARJIAIOUIHNE.

Hekoropsic 6oTaniMycckue calbsl OpraHu3yloT Bedep-
HHE MOCCHICHHUA €ajla, YCTPanBalOT CNELHalbHbIE CBETO-
BbIC 1IOY JUIA YBCJIMYCHHSA YHMCJa TIOCETHTENEH U O0XO-
AaoB. Takas KOMMCPIMAJH3aLHSg MOXET NPHBECTH K OT-
BJIEYEHHIO M YJAJICHHIO OT OCHOBHOH ¢yHKUMH GoTaHu-
yeckoro caja. 3afijis 1na noMaluHiow ctpanniy Kopones-
ckoro 6orannucckoro caja Knio, Mbl HaX0/IWM CCHIJTKH Ha
KRUTY MCCs11a, PCI'UCTPUPYIONLYIO MOCETUTENEH, TIOKYNKH
B Kblo, cBajicOubic 11ICPEMOHHH, U TOALKO B MOCHEIHIONO
ouepe/ib CChUIKY 11a HayuHYIO acaTenbHocTh B Kbto. Oue-
BHHO, 4YTO JloJIKCH BLITh HafijleH 6anaHc.

[Tocerureny  JiciHsTCs  HAa  HECKOJILKO  KAaTeropuid:
1) MecTHbIC XHTCHIH, KOTOPhle NpHOOpETAlOT crneuuanb-
HblF abOHCMCHT, 1103BOJISIONIMI MM €XeJHEeBHOe moce-
I{EHUC; 2) KHUTCIIM palioHa MIM Bcel CTpaHbl; 3) CTyAeH-
Thl — 6oTaluky ¥ GHOJIOTH, XOTA B HacTosLLee BpeMsA TIpH
COKpAlllCHUH YHHUBCPCUTETCKHX NpPOrpaMM 3TO NPOHCXO-
JIUT pexe; 4) NKOJIILHUKH HAdalbHOM W cpeaHelt IKOMbI,
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JUTA KOTOPBIX OPraHN30Balbl NOCEUICHNS ¢ HACTABHHKAMH,;
5) 3apy6exHble MOCETUTENH, C KOTOPbIX HEKOTOpPbie Caabl
(Koponescku#t Goranuueckuit caa, Peradoniya, Llpu-
Jlanka) B3uMaloT GoJsiee BbICOKYIO IUIATY.

Ins GonbMIMHCTBA MoceTHTeNe OCHOBHBIMH NMpPH4H-
HaMHM noceueHus 60TaHUYECKOro cafa ABAAETCA ICTETHKA
W pekpeallus. B HEKOTOPBIX ClIy4asX 4aCThb MECTHOR my-
61uky conepexuBaeT 60TAHHYECKOMY Cady, M TaKHE NO-
cetutenu B JauHbGyprckoM GotanuueckoM capy B Lllot-
NaHAWH JTACKOBO 30ByTCs «OoTanukamu». Pazmep Teppu-
TOpUK UMeeT GonblIoe 3HAUYEHHUE: ANA noceTHTenel Tpya-
HO U HekoMdopTHO cebs 4yBCTBOBAThH B GONLIIOM KOM-
njiekce cajfa, Iie MHOTHE 3JaHHUA HENOCTYNHbI NI HHX.
OyeHb HEMHOTHE MOCETHTENH 3HAIOT O CYLIECTBOBAHUH
rep6apus ¥ TONBKO B J€Hb «OTKPHITHIX JBEPEH» OHH MO-
TYT YBHIETh Hay4yHble N1a60OpaTOpUM MAU ApYTHe Hay4HhIC
BO3MOXHOCTH.

B HacToslee BpeMs pa3NH4HbIC ayAMOBH3yalbHbIE M
3JIEKTPOHHbBIE CPEICTBA BCE Yallle HCMOJb3YIOTCSA ANA NPH-
Blle4eHHA U HHPOPMHPOBaHHA 061IECTBEHHOCTH O BaXHO-
CTH MHpa pacTeHHH, 0 He0BXOAUMOCTH €ro COXPaHEHHUS H
ycToituuBoro ucrnonbioBauua. CeroaHs 3agadu 6oranuye-
CKHX CaJlOB — UCNONb30BaHHE 06pa3oBaTeNbHbIX BOIMOX-
HOcTeH, co3naHue LUEHTPOB AJs NTOCETUTENEH, TIE OHN MO-
ryT cebs 4yyBCTBOBaThb XeJlaHHBIMH roctaMu. Kpome Toro,
6oTaHuuecKHe cajbl CTApalOTCA OpPraHM30BBIBATH KYpChl
N0 ropojCKOMY O3€JIEHEHHIO MITH MPHUBJIEKATh BOJIOHTEPOB
AN OCYUIECTBJIEHHSA NMPOEKTOB IO BOCCTaHOBIEHHIO GHO-
pasHoobpasus.

CeroaHs 6oTaHuuyeckHe cafibl YacTO CTPAfaloOT OT JHUC-
rapMOHHHM CBOMX GYHKUHMH, OT BbIHYX/AEHHOH# KOHKYpPEH-
UMM B pelleHWM HacyliHbIX 3aAay. Xors GoTaHMueckue
cajbl MPUHHMAIOT yHacTHE B LITHPOKOM CIEKTPE HayuHOIA,
TEXHUYECKON, CalOBOAYECKON NEATENBHOCTH, HO NpENo-
CTaBJIeHHE 3KONOorHyeckoro o6pa3oBaHHMs M nponaraHjaa
ABNSAIOTCS KX BaXHbIM (yHKUMAMH. BoTaHHYeckue cazbl
MOTYT B3aUMOJeHCTBOBATh ¢ 0O11ECTBEHHOCTBIO Ha NMPUH-
LMNaxX COLHaNnbHOrO PaBEHCTBA, XOTA A0 CUX MOP HET sc-
HOCTH B TOM, IIPaBHJILHO JIM OLlEHHMBAET LIMpOkKas obiie-
CTBEHHOCTb KJIIOUEBYIO PONb M 3afayu GOTaHUYECKHX ca-
[IOB, PaBHO KaK W BbINOJIHEHHE 3TUX 3a]ay.
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CoxpaHeHue ucyesalowux,
3HAEMNYHbIX U SKOHOMUYECKH
3HaYMMbIX pacteHun B Kutae in vitro

Coxparerue pacmeHuli in vitro uzpaem 6060 PO/ 8 60CCMAaHOBITIEHUU PacmUumMesIsHbIX PECYPCO8, U 30 8aXHOE 00NONHe-
Hue Kk mpaduyuoHHLIM MemodaM coxpaHeHus in situ u ex situ. CoxpaHeHrue in vitro eximovaem 6 cebsa obuee coxpaHeHue, 3ameo-
NeHue pocma, KPUOKOHCEePB8ayUIo U yribmpa-cyxylo coxpaHHocms. Memods! KpUoKoHcepeayuu nonywunu passumue @ nocnedHue
30 nem, u npuMeHAOMCA K WUPOKOMY Guana3oHy pacmeHrull, NoMo2asi COXPaHsimb KIemKU, MKaHu U 2eHemuyeckul Mamepuar.

Knoueesie crioea: pedkue, ucyesaroujue, sHOeMuyHble eudbl pacmerul, coxpadenHue in vitro, Kumai
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In vitro Conservation of Endangered,
Endemic and economic Plants in China

In vitro conservation also has an important function in factory production and population restoration of plant resources, so it
is an important supplement to the traditional in situ and ex situ conservation. The present in vitro preservation methods include
the general preservation, slow growth preservation, cryopreservation and ultra-dry preservation. Cryopreservation is a kind of
germplasm conservation methods developed in recent 30 years which is applicable to a wide range of materials that not only can
save the plant genetic matenals and also the cultured cells and tissues.

Keywords: rare, endangered and endemic plants, in vitro conservation, China

With the rapid cconomic and social development,
human cxploitation of plant resources is becoming
more and more scrious, the species is also with hith-
erto unknown spced in disappear. In the 511 families
of higher plants in the world, there are 372 families
containing cndangered or already extinct species,
that is, cach of thc 8 plants has more than 1 endan-
gered species. On the other hand, with the growth of
population and the increase of human material and
cultural demand, the existing plant resources have
been increasingly unable to meet human needs, so
new varietics with high yield and high quality and
other good characters become the urgent need for
humans.

Importance of human consciousness to protect
plant resources and began to action can be traced
back to 200 ycars ago. First people protect plants

through the delineation of protected areas on their
habitats. Up to now, more than 120 countries around
the world have established more than 8900 various
types of nature protection areas, the scope of pro-
tection accounted for more than 3 % of the area of
the world. Then people begin to conserve plants by
establishing botanical garden and greenhouse around
the world. Founded in 1987, BGCI is the world’s
largest biodiversity protection agency. It has more
than 700 members of botanical garden in the world,
and saves a large number of species. Since 1958, the
British scientist Steward and Reinert obtained the
full plant by in vitro culture the carrot root phloem
cell to verify the cell totipotency hypothesis, germ-
plasm conservation, species propagation, virus-free
seedling breeding, germplasm innovation and variet-
ies breeding and secondary metabolite production by
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in vitro culturc bccome possible. Generalized con-
servation by in vitro includes not only the preserva-
tion of cell, tissue and organ by in vitro culture, also
including cryoprescrvation of seeds, pollen and DNA
information. Compared with the in vivo conserva-
tion, in vitro conscrvation can save more space and
cost, not subject to scasonal environmental impact,
and can cffectively save endangered species, vari-
eties and thc specics that are difficult to be saved
by conventional mcthods. /n vitro conservation also
has an important function in factory production and
population restoration of plant resources, so it is an
important supplement to the traditional in situ and
ex situ conscrvation. The present in vitro preserva-
tion mcthods includc the general preservation, slow
growth prescrvation, cryopreservation and ultra-dry
preservation. Cryopreservation is a kind of germ-
plasm conscrvation methods developed in recent
30 ycars which is applicable to a wide range of mate-
rials that not only can save the plant genetic materi-
als and also the cultured cells and tissues.

Royal Botanic Garden, Kew is the earliest insti-
tution to carry out in vitro culture of wild plants,
which established the tissue culture unit in 1974 for
the preservation of rarc and endangered species, and
has saved 3000 kinds, of which more than 2000 kinds
of plants is thc IUCN red list species. The Millenni-
um Sced Bank cstablished by Kewin 1997 has saved
10 % of the world*s specie sat present, and will save
25 % of the world spccies in 2020 and eventually save
all spccies. The Doomsday Seed Vault established in
2008 in a small island located in the north of the Arc-
tic Circle by Norway has saved 150,000,000 seeds of
300,000 crops that finally can save 2.25 billion seeds
of 4.5million spccics. The national plant germplasm
American quality system (NPGS) is the world’s larg-
est plant germplasm resources system that has 10182
specics and 437127 germpliasm come from 184 fami-
lies, 1509 gencera, and include about 280,000 copies
of germplasm for long-term preservation. Vavilov
Research Institute of Plant Industry has built gene
bank of plant genctic resources and wild resources,
and Moscow Main Botanical Garden has also built
in vitro conscrvation laboratory.

China is onc of the countries that has the rich-
est higher plants, but also in the face of more seri-
ous thrcaten plant resources. In the past 50 years,
there arc about 200 species extinct, and nearly 5000
specics bccome cndangered or near endangered out
of 30000 specics of higher plants, that account for
15-20 % of total number, which is higher than the
world level of 10-15 %. Over the years China has
been in the protcction activities, and at present more
than 200 types of botanical garden has been built,
including 14 botanical garden of Chinese Academy
of Scicnces that introduced and preserved about
20,000 kinds of higher plants, accounting for about
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90 % of collected plants in all botanical gardens.
The National Crop Genebank of China built in 1986
that conserved 35 families, 192 genera, 725 species,
and more than 340,000 copies, is the National Crop
Germplasm Resources Preservation Center and Re-
search Center. The most important institutions for
wild plant resources preservation in China include
the in vitro Plant Germplasm Collection, Biological
Resource Center (BRC), Chinese Academy of Scienc-
es (CAS)founded in 1996, relying on the Institute of
Botany, the Rare and Endangered Germplasm Bank,
BRC-CAS founded in 1996,based on Xishuangbanna
Tropical Botanical Garden and the China Germplasm
Bank of wild Species established in 2007 as National
Library of wildlife.

In vitro Plant Germplasm Collection, BRC-CAS
with the goal of in vitro preservation of endan-
gered, endemic and economically important plant re-
sources, has collected and preserved more than 500
species and 3000 copies, including Gesneriaceae,
ferns, Liliaceae and other ornamental plants, eco-
nomic plants and engineering plant. The character-
istics of work including: 1, in vitro preservation of
Gesneriaceae. Rescue a wild extinct species Chirita
spadiciformis through the technique of in vitro, get
a large number of plants and will further carry out
field restoration work; long-term storage the leaves
of two edible Gesneriaceae by cryopreservation tech-
nology successfully. The in vitro bank has collected
and conserved more than 210 species of Gesneria-
ceae include some endangered species such as Bour-
nea sinensis, Chirita ophiopogoides, Metabriggsia
ovalifoli at present. 2, in vitro preservation of ferns
and spore bank construction. The in vitro bank has
preservedabout 460 species of fern gametophyte and
sporophyte, including Alsophila spinulosa, Cyathea
lepifera, Cibotium barometz, Phyllitiss colopendri-
um and other endangered species and Preris, Asple-
nium nidus, Platycerium, Adiantum and other orna-
mental cultivars; solve the long-term preservation of
Alsophila spinulosa, Osmunda spores by cryopreser-
vation technology and established fern spore bank
on the basis of this, and preserved 578 species of
fern spores; established GGB tissue culture process
special for ferns. By this method the propagation of
medicinal plants Drynaria through GGB will save
3-4 months than propagation through spore sowing;
the propagation of ornamental Nest Fern through
GGB also save a lot of time and obtained high pro-
liferation speed.

The Rare and Endangered Germplasm Bank,
BRC-CAS with the goal of collecting evaluating and
storage of tropical and subtropical plant germplasm
resources especially rare and endangered endemic
plant germplasm resources. It has built —-18 °C and
4°C seed storage bank and a 15 °C micro propagation
material storage bank, and has stored 1290 species,
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8107 copies of sccds, micro propagation materials
73 species, 1310 copies. The Rare and Endangered
Germplasm Bank put recalcitrant seeds research as
the focus, study on the storage characteristics and
storage technology of tropical seeds. They have made
important progress in the seeds germination and stor-
age of tropical rain forest Dracaena and orchid.

The China Germplasm Bank of wild Species with
the goal of establishing in vitro plant germplasm
bank, DNA bank, microbe bank and animal bank, and
saving 19000 specics in 15 years. Now it has con-
served seeds of 8474 species, 62062 copies of wild
plants, 1420 species of in vitro plant material, and

B ycnosusax GricTPOro 3KOHOMHHYECKOrO M COLH-
aJlbHOTO Pa3BUTHUS JIKCIJyaTallWd PacTUTENbHLIX pe-
CypcoB cTaHOBUTCA Bce Oosiee ¥ 6o1ee HHTEHCHBHOMH;
Take OTACJLHhIC BHUAbl PacTeHHH C OTPOMHOMN CKO-
pocTblo ucuezaoT. U3 511 cemelcTB BhICHIHX pacTe-
HU# 312 ceMcHCTB MMEIOT UCUE3AIOIHE HIIH YXKE UC-
4Y€3HYBUIWE BH/Ibl, DTO 3HAYHUT, YTO HA KaKAble BO-
ceMb pacTCHHi npuxoauTca Gosee OJHOro HUcuyesalo-
uwero Buaa. C /ipyroi cTOpOHBI, C POCTOM HaceJeHHUA
W yBEJIMUCHMCM MaTcpHaibHBIX NoTpebHocTEH, HMe-
IOUlHMECA pccypchl HE B COCTOAHMH YNOBNETBOPHTH
norpe6HOCTH uCJiOBCKA, M, NMOITOMY, BO3HHUKAET He-
06X0AMMOCTh B IIPUBJICUEHHH HOBBIX BbICOKOTIPOAYK-
THBHbIX Pa3HOBUJIHOCTEH U COPTOB.

BaxxHOCTh 3alIlUThl PACTHTEJIbHBIX PECYPCOB HEJO-
BEYECTRO OCO3HAJIO OKOJIO ABYXCOT JA€T Ha3laja. Brep-
Bble PacTCHUA CTalK COREPKAThCA Ha 0cobo oxpaHsd-
€MBIX NMpHpOAHBIX TcppHTOpHAX. o cux nop bonee
yeM B 120 ctpanax cymecteyer 8900 pa3snuuyHBIX TH-
noB ocobo oxpaHscMbIX TEPPUTOPHH, 3TO 3aHUMAET
6onee 3% Bcceit mulomanm 3eMHoro mapa. 3aTeM JIIOAN
Hayany CcoOXpalsTh pacTeHHd, co3jgaBas bGoTaHH4e-
ckHue caasl U opamxepeud. OcHoBaHHas B 1987 r. op-
ranusanus BGCI, ssnsetca Beaymei opraHusauuei
M0 COXpaHGCHHIO pacTHTeAbHOro 6GHopa3HooOpasus.
B Hee BxoaaT 6osce 700 6GoTraHHUECKHX CaA0B MHUpa,
KOTOpbhIC NpHIJIAraloT 6oJIbUIKE YCUITHA K COXPAHEHHIO
pa3fMuHbIX BUJIOB pacTeHHi. B 1958 r. 6putanckue
yueHbie CTioapT ¥ PeliHep mony4yunau noiHoe pacre-
HHE in vitro U3 knetok Gpro3Msl KopHell MOPpKOBH, OT-
KpPBIB 3Py COXaHCHMA 3apOALIIIEBON NJaiMel, nojayye-
HUe cBOOOJAHBIX OT BHPYCOB CEAHUEB, NONYYEHUS ME-
Ta60oJIMTa ¥ HOBBIX METONOB PA3MHOXEHHSA pacTeHHI.
Coxpancuue in vitro BkjioyaeT B ce61 He TOAbKO CO-
XpPaHEHHC KAETOK, TKaHE# W OpraHoB pacTEHHA, HO
M KPHOKOHCCPBAIIMIO CEMAH, MBIIbUL H HHPOPMaLHIO
JHK. Coxpancuuc pacTeHuil in vitro umeeT paa npe-
UMYLICCTB: JKOHOMHIO MECTa ¥ CTOUMOCTH, cBoboay
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2800 species of DNA materials. The China Germ-
plasm Bank has carried out systematical collection
and rescue of Orchidaceae which is the most abun-
dant germplasm resources in Southwest China. They
have collected more than 200 species of Dendrobium,
Cypripedium, Holcoglossum, Cymbidium, Calanthe,
Bulbophyllum that has medicinal or ornamental value
or endangered. They also rescue an endemic species
Paraisometrum mileense which is considered extinct
a century in China by seed germination and explant
tissue culture in 2006. They also carried out regres-
sion introduction experiment, and finally achieve the
return of introduction.

OT BO3/I€ICTBUS CE30HHBIX H3IMEHEHHH, BOIMOXHOCTH
Pa3MHOXEHHA PEAKHMX W HMCYE3aIOIMX BHAOB pacTe-
HHH, a TakXke APyTrMX BUAOB H COPTOB, KOTOpbIE TPYA-
HO pPa3MHOXHTb OObIYHBIMH MeTOoaaMHU. COoxpaHeHHe
pacTeHuil in vitro urpaer 6onbllylo poilb B BOCCTa-
HOBJICHMU pacTHUTENbHBIX PECcypcoB, M 3TO BaXHOeE
JOMOJNIHEHNE K TPAAMLHMOHHBIM METOAAM COXpaHEHMsA
in situ v ex situ. CoxpaHeHHe in vitro BKIIOYAET B
ceba obuiee coxpaHeHHe, 3aMejJJIeHHE pOCTa, KPHO-
KOHCEPBALIMIO W yNbTpa-cyXyl0 COXpPaHHOCThL. MeTo-
bl KPHOKOHCEPBALMH NOAYHYHIIM pa3BUTHE B MOCTEN-
Hue 30 neT, ¥ NTPUMEHAIOTCA K IIHPOKOMY AHANa30HY
pacTeHuli, noMoras CoXpaHaTh KJIE€TKH, TKaAHU H reHe-
THYECKHI MaTepual.

Koponesckuit 6otannyeckuit cax Ksio Bmeprsie
TMPUMEHUN METOALI in Vitro AN COXPAHEHHUA AHWKOpa-
CTYyIUHUX pacTeHHil, co3aas B 1974 r. Ob6veanHeHue
KYJbTYypbl TKaHeil [If cOXpPaHEHHMS PEAKHMX M Hcuye-
3210l MX BUAOB, B pe3yjbTaTe YEro yaajsoch coxpa-
HUTb okoJio 3000 BuaoB, 2000 U3 KOTOPHIX BXOMAAT B
KpacHywo kHury MABC. B Krto B 1997 r. yupexnen
CeMenHo# Bank TeicaueneTus, kotopslii cnac 10 %
MHPOBOT0 PacTUTENLHOTO pa3Hoobpasus; k 2020 r. —
3Ta uuppa yBenudutcs A0 25 % M B KOHLE KOH-
uoe 6yayTr coxpaHeHn Bce BuUAbl. B Hopserumu, B
CEBEPHOMN 4acTH 3a NOJNAPHBIM KPYroM Ha HeGoJb-
oM octpoBe B 2008 r. co3nan 6aHk ceMaH «The
Doomsday Seed Vault», koTopblii HMeeT Ha XxpaHe-
Huu 150 000 000 cemsaH 300 000 xyabTyp. Mox-
HO COXpaHUThL 2,25 Munaunapaa ceMsH 4,5 MUIIH-
OHa BHUJA0B. AMepHKaHCKas HalUHOHalbHas Kaue-
CTBEHHAs CHCTEMa 3apOAbILIEBON Naa3Mbl — caMblii
6onbwoi pecypc, umeromui 437127 obpaszuos 3a-
poanimieroéi nnazmel 10182 BuaoB oTHOcCAmMX-
cia k 184 cemeiticteaM, 1509 ponam u BkiuYaeT B
ce6s 280 000 xonuit AAs ROJATOCPOYHOrO XpPaHEHUS.
B Poccuu Gonbuioit reHHnl#t 6atk HaxoauTcs B Ba-
BHUJIOBCKOM Hay4yHO-HMCCJEJOBAaTENbCKOM HHCTHTYTE
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pactenucrojacTea, B I'maBuoM GoTranuueckom cany
CYUleCTRBYCT Takxc n1abopaTopusa KynbTyphbl TKAHCH.

Kurait spiasercs oanoi u3 crpan, uMeromux 6o-
raTblif pecypc BbICIIMX PacTEHHWH, HO M CYUIECTBYeET
6onbmas yrposa cro yHHYTOXEHHUdA. 3a MocaeaHHe
natTeaccaT et U3 30 000 cymecTByoMX BHAOB BbIC-
WHX pacTenui okono 200 BUAOB pacTeHHA MCYE3NH,
5000 Buji0oB OKa3aJiuch NMOA Yrpo3oi MCYE3HOBEHHA,
410 cocTannseT 15-20% ¥ npessilnaeT MHPOBO# ypo-
BeHb Ha 10-15%. B nocneanece Bpems Kurad BkiIO-
YUJICH B IIDHPOJIOCOXPAHHYIO AEATENLHOCTb; B HACTO-
sulee BpecMA ocliosano 6osnee 200 GoTaHHYECKHX Cca-
A0B, BkJjlouas 14 GoTaHWYeckux cajloB AKaaeMHH
Hayk Kurtas. B nux coaepxnrcsa okono 20 000 suaos
BBICUIMX pacTcHUH, uTo 90% cobpanHbiX BO BCEX 6o-
TAHHUYCCKUX Cajax.

Hanuonansuslit reunbld 6aHk Kuras oCHOBaH B
1986 rony m 3ncch naxoautes 35 cemelicts, 192 pona,
725 Bunos u Gosce 340 000 sx3emnnAspoB 3apo-
ablweRroit nuasmul. OH ABAAETCA Takxke W HayyHoO-
MCCJIC/IOBATCILCKUM IICHTPOM. BaxHbIMU yupexae-
HUAMHU JUIS COXpAaHCHNA PacTUTENIbHBIX pecypcoB Ku-
tas Asiasiorcs 1) Kosnexunsg 3apoabilieBOd Mia3msl
B llenTpe 6uojiornucckux pecypcoB AkaaeMHH HAyK
Kuras, ocnosannom B 1996; 2) bank 3apoabiieBol
naa3mbl peiKUX W MCYE3AIUIMX BUAOB, OCHOBAHHBIM
1996 r. B CnuyannbanckoM TponuueckoM GoraHnue-
ckxoM cajy; 3) Kosuickuus 3apoabiiieBoi njia3Mmbl au-
KuX BUJl0B, ocioBannas B 2007 r. xax HaunoHanbHas
Bubnunotexa nnKoil npUpoasI.

B Lentpe 6Mosnoruyeckux pecypcoB Mo coxpa-
HEHMIO HCYC3AOIIMX, JHAEMHYHbIX M JKOHOMHYE-
CKH 3Ha4MMBbIX pacTcHuit conepxurca 6onee 500 Bu-
o8 ¥ 3000 xonuit, Bkaioyas reCHepHeBLle, NaNnopoT-
HHKW, JIuicitnsic u ipyrue pactenua. Pabora no co-
XpaHCHHIO IcCHCPUCBBIX BklouaeT B cebs 1) paspa-
60TKY 110JIy4YCHUS KYJNbTYpPbl TKaHEH HMCYE3HYBIIETO
Buna Chirita spadiciformis, nony4eHHe 10CTaTOYHO-
ro yucia pacTcHWit ¥4 BO3BpallleHHEe €ro B npupoay.
CoxpaHcHHUC JIUCTHCB JIBYX cheAOOHbLIX NpeACTaBHUTE-
Jiel recHEpPHCRBBIX IIYTCM KPUOKOHCEpBaUUU. [n vitro
6aHk BkJjodacT B ccba 210 BUIOB recHepueBhIX, B
TOM YHCJIC TaKWC MCYEC3HYBUIME BUIbI, kak Bournea
Sinensis, Chirita ophiopogoides, Metabriggsia
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ovalifolil; 2) coxpaHeHHe in vitro NanopoTHHUKOB H
cosnaHue 6anka cnop. B in vitro 6aHke HaxoaAaTcA
raMeTopuThl U cnopoduthl 460 BMAOB ManopoTHH-
KoB, Bknwouasn Alsophila spinulosa, Cyathea lipifera,
Cibotium barometz, Phyllitis scolopendrium n npy-
rue Mcue3HyBIIHe BHAbI, a Takxe Pteris, Asplenium
nidus, Platycerium, Adiantum ¥ apyrue XEeKOpBTHB-
Hble KyJbTHBaphl. Pemena npobnema nonrocpoyHoro
coxpaHeuusa cnop Alsophila spinulosa n Osmunda.
Bank nanopoTHHkOB BkJitouaeT 578 Buaos. Co3nana
GGB kynbTypa Cn€UHANbHO 715 N1aANIOPOTHHKOB. DTHM
METONOM Ha 3—4 Mecsflla IKOHOMHTCSA BpeMs pa3MHO-
KEHHA NEKapCTBEHHOTro manopoTHuka Drynaria, no
CpaBHeHHIO ¢ OOBIYHBIM MoceBOM crnop. PasMHOXe-
HUE JeKOPaTUBHOrO FHE30BOTO NANOPOTHHKA NYyTEM
GGB TakXe 3KOHOMHT BpeMA W UMEET BLICOKYIO CKO-
pocTh nponudHKaUnH.

BaHk 3apoabilieBO Mua3sMbl PEAKHX H HCYE3a10-
IHX BUAOB CO3RAH IS COXPAHEHUS PECYPCOB TPOMH-
4eCKHX U CyOTPONHUECKHX BHAOB, 0COGEHHO peAKHX
M 3HAeMHYHBIX. OH MMeeT KaMEpy XPaHEHHA CEMSH
npu —18 °C u xamepy XpaHE€HHA MHKPOKJIOHANbHO-
ro marepuana npu —15 °C u coxpanser 1290 sunos,
8107 06pa3loB CeMAH; MHKPOKJIOHANLHOIO MaTepHa-
na — 73 sujaa, 1310 o6pasuos. D1oT 6aHK AenaeT ak-
LEHT HA XpaHEHNH CEMAH TPYAHO Pa3MHOXAIOLIHUXCH
TPONMHMYECKHUX BUAOB. 3€Ch AOCTHTIIH ONpPEACIEHHO-
ro ycrnexa B COXPaHEHHH NPeACTaBATENEH N0XKAECBLIX
1eCOB M OPXHJHBIX.

Kuraficku#f 6ank 3apoibllieBOH TIa3Mbl AMKMX
suaos uMeetr JIHK 6ank, 6aHk Muxpo6oB, 6aHk ku-
BOTHBIX M coxpaHseT okosno 19 000 Buaos. 3aeck xpa-
HATCcA ceMeHa 8474 Bunos, 62 062 xonuu AMKUX pac-
TCHHUM, a Takxke 1420 BHAOB pacTeHHi, Pa3MHOXEH-
HeIX in vitro n JHK 2800 Buaos. DtoT 6aHK ocy-
IECTBAAET CUCTEMATHUYECKUH cO6Op OPXUIHBIX, U AB-
NA€TCA caMblM KPYNHHIM PECYpCcOM Ha loro-sanajie
Kurtas. 3necs cobpans 6onee 200 BHAOB TakuX po-
noB, kak Dendrobium, Cypripedium, Holcoglossum,
Cymbidium, Calanthe, Bulbophyllum, nMerowux ne-
KOpaTHBHOE M JIEKapCTBEHHOe 3HaueHue. B 2006 r.
crnaceH 3HAeMUYHbI BUx Paraisomet rummileense,
KOTOpHI# cuUMTancs BRIMEPIUKM, W NpPOBEJEH ycnell-
HblAl IKCMEPUMEHT MO BBEACHHIO €ETO B KYJNbTYPY.
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CapoBoayeckoe o6pa3soBaHue U npobnembl
Hay4YHbIX UCCNeaoBaHUN: pa3Hoo6pasue
¥ noTeHuuan pernoHa Kanckon ®nopbl

Moduepkusaemcs 3HaueHue cadoeodyeckozo 06pa308aHUN 8 PELEHUU NpobneMsl IKOHOMUYECKo20 passumus HOxHold Ag-
puku, ¢pnopucmuyecku 602amoz0 U yHUKanbHo20 peauoHa Mupa, eedywas pons 8 amol obnacmu 6omanuyeckux cados. [lo-
Ka3aHo, kak crieyughuka npupodbl peauoHa oMpaxaemces Ha HanpasneHusx HayyHol, npupodooxpaHHol u KomMMmepyeckol de-

amensHocmu 6omaHuyeckux cados.

Kmoueanie crnoea: cadosodcmeo, obpasosarue, 6omaHuveckue cadel, buopasHoobpasue, Kanckas nposuHuus, HOxHas
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Horticultural Education and Research
Challenges: Diversity and Potential
of the Cape Floral Region

It stresses the importance of horticultural education in addressing the problems of economic development of South Africa's
rich and unique floristic region of the world, the leading role in the field of botanical gardens. It is shown how the specificity of the
nature of the region is reflected in the areas of scientific, environmental and commercial activity of botanical gardens.

Keywords: gardening, education, botanical gardens, biodiversity, South Africa, Cape Floral Region

Introduction

Horticulture cducation is the tuition of the fundamen-
tals of the art and science behind both the cultivating and
the creative use of plants of the world. South Africa is a
country with huge cconomic and development potential
but it continues to cxperience poverty and large unem-
ployment rates duc to a variety of challenges. Horticul-
tural education can develop skills which can help combat
these issues, but cducation in both developed and devel-
oping countrics faccs its own challenges. With increasing
enrolment numbers various horticultural educational pro-
grams arc developing teaching and learning strategies for
active learning. The motivation for the development and
implementation of ncw strategies is largely to overcome
the lack of interest at primary and secondary education
levels in this ficld.

Secondary cducation level programmes should be de-
veloped to develop in lcarners an interest in horticultural
activities, so as to attract applicants to an industry that is
competitive and demanding, yet potentially economically
empowering. Apprenticeships, internships, work inte-
grated learning, workplace based learning and e-learning
opportunitics arc all essential parts of the undergraduate

study field. However, horticultural education should
also include passive learning, information transmission,
memorisation, active participation in surface learning, and
teamwork learning, while research postgraduate studies
should be activated by critical thinking and deep learning.
Programmes should also support community base service
learning projects in developing disadvantaged communi-
ties to develop a grassroots understanding of the potential
of the horticultural industry.

Role of Botanical gardens

Botanical gardens play a fundamental role in both the
education and motivation of future horticulturists, and
both urban and public gardens can contribute largely to
education and inspiration at all education levels. Horti-
cultural education needs to attract students to an industry
that is competitive and innovative by creating a culture of
awareness of the horticultural sector with its high employ-
ment possibilities.

The Cape Floral Region in South Africa houses three
important botanical gardens. The most famous and rec-
ognizable of these, Kirstenbosch National Botanical Gar-
dens is one of the world’s leading Botanical Gardens and
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is a forcrunncr in botanical conservation in the region.
Education and training also ranks high in the priorities of
Kirstenbosch, onc of the most beautiful gardens in Africa.
Established in 1913, the 36 hectare garden displays, pro-
motes and conserves more than 7 000 species of the diverse
flora of southern Africa, including many rare, threatened
and endangcered spccics. Kirstenbosch is also committed
to foundational biodiversity work through the use of
a herbaria, DNA and Millennium Seed Banks as well
as national vegetation maps (SANBI, 2015). Highly
interactive learning programmes are offered to schools,
youth, and community groups, while structured intern-
ships and work-intcgrated learning are offered to students
from higher cducation institutions in support of the Na-
tional Education Policics. The results of these investments
in education arc mcasured in the establishments of school
gardens and outrcach programmes to disadvantaged com-
munitics. South Africa’s biggest resource is undoubtedly
the diversity of pcople and their indigenous knowledge of
plants and specics, and the botanical gardens are a tremen-
dous resource for cnhancing and utilizing these resources.

Education in ornamental horticulture

The Cape Peninsula University of Technology (CPUT)
is located in the hcart of the Cape Floral Region and is
the only cducational institution in South Africa that of-
fers ornamecntal horticultural education with a strong em-
phasis on the Cape floral diversity. Courses are offered
from undergraduate to Masters levels and students are
provided with experience in the industry through modern
greenhouses, Tissuc culture and research laboratories as
well as a herbarium of plants found locally and worldwide
(CPUT, 2015). A futurc botanical garden is also planned
on campus, which will be used to cultivate and showcase
the indigenous flora. The horticultural programs of CPUT
are linked with the landscape programs, and the campus is
used as a living laboratory in which students are involved
in the usc of ornamental plants in the gardens and grounds
of the university. This institution works in close relation
with local botanical gardens to advance learning and to

Educational visits to industry are an essential part
of training undergraduates
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Students building awater feature
in the tropical biome on campus

develop work opportunities by providing an in-depth study
in the propagation, cultivation and conservation of indig-
enous species. To have a strong global impact, ornamental
horticultural education should create a broad knowledge
base of horticultural techniques to develop a world class
ornamental horticulture industry in the region. The activi-
ties of CPUT are aligned with the changing needs and new
technologies of the industry to ensure that professionals
are trained and mentored to improve their employability.

Challenges and threats

The Cape Floral Region holds great educational po-
tential for the future preservation, conservation and com-
mercialisation of its highly important floral diversity. The
most southern tip of Africa is characterised by an excep-
tionally rich flora which includes over 9 000 species in an
area of 90 000 km? and is described as one of the world’s
six global floral kingdoms (Dreyer, 2014). This Mediterra-
nean climate region harbours a unique flora called Fynbos,
so named to describe its narrow-leaf and low growing veg-
etation. Many interesting and attractive species endemic
to the region have become rare or endangered. Endemic
Proteaceae species such as Leucadendron stelligerum and
L. laxum have only an estimated 1000 and 5 000 remain-
ing plants left (Rebelo, 2001; Mustard et al., 1997). Some
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of the indigenous species are naturally rare due to repro-
ductive patterns (Paterson-Jones, 2000), while others are
severely affected by the spread of alien vegetation, infre-
quent burning, over harvesting of cut flowers and urban
developments. Agricultural activities have been identified
as the largest causc of habitat destruction. Overharvesting
of cut flowers is responsible for depleting the reserve of
seed required for the next generation of species (Coetzee
and Littlejohn, 1994). Sustainable harvesting studies are
needed for the futurc conservation of the unique plants of
the area. The spread of alien invasive species has been re-
corded as the second biggest threat to biodiversity (SAN-
PARKS, 2015), and more studies are needed to eradicate
alien species and to promote sustainable conservation of
species. Sced from most species in the region are stimulat-
ed by the natural occurrence of seasonal wild fires. How-
ever, burning periods shorter than seven years could result
in loss of biodiversity (Brown and Duncan, 2006). The
impact of fire on the biodiversity remains complex and
future studics on firec control management systems should
prevent the threat of further extinction of species (Coetzee
and Littlejohn, 1994). There are many challenges facing
the diversity of species of the Cape Flora Region but these
very challenges arc what create such significant potential
for research for the region.

Opportunities and development

The Cape Floral Region is lagging behind the world
in product development of natural resources for commer-
cial horticultural gain. While some species have found
their way to commercial cultivation, there remains a lack
of scientific research in plant breeding and product en-
hancement in the promotion of these resources. Leuca-
dendron, belonging to family Proteaceae is one of the
leading export floral crops and has contributed greatly to
the cut flower industry as both dried flowers and green
filler known as «Cape Greens». Most Proteaceae are con-
sidered speciality flowers due to their unique shapes and

King protea, Protea cynaroides start opening
for cut flower harvesting
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Threatened and overharvested
Leucadendron elimense subsp. elimense

colours and therefor suitable for niche markets for cut
flower and pot production. The world market is continu-
ally faced with a demand for new and unusual flowering
potted plants. Plant breeding should be aimed at improv-
ing product characteristics and quality through the sale of
patented cultivars to advance world market trade. Plant
breeding has already resulted in more than seventy com-
mercial Proteaceae species and cultivars being cultivated
in field-grown orchards. Leading indigenous floral bulb
species such as Gladiolus have contributed more to the
world wide cut flower market than any other species and
has also shown favorable responses to plant growth regu-
lators for flowering pot plant production (Milandri et al.,
2008). Further research is required on the indigenous and
endemic species for the selection, application and concen-
tration of growth regulator for cultivation purposes. Ongo-
ing research studies should focus on cultivation and post-
harvest technology for improving product quality, prolong
product freshness and longevity of commercial products.
Due to climatic change and water shortage, there is an
increased demand for water wise planting of indigenous
species as ornamentals in gardens (Van Jaarsveld, 1996).
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Remaining populations of Watsonia aletroides and W. laccata x Aletroides along a road verge

Fynbos requires less care, is more suitable for water wise
planting and provides a composition and diversity of mag-
nificence (Manning, 2007). Cape Floral species have very
specific preferences for adaptability to climatic require-
ments. Most species prefer low pH, sandy soils with good
drainage which is low in nutrients, especially nitrogen and
phosphorus (Brown & Duncan, 2006). Many Protea spe-
cies have developed a tuft of fine roots which sprout from
the soil surface to enhance uptake of water and nutrients
after the first winter rains (Manning, 2007). Further re-
search should be conducted in the relation of nutrient up-
take and plant growth. There is also a need for research
studies on the propagation and cultivation of indigenous
species. Most Cape floral species are naturally propagated
from seeds as they rcgenerate after exposure to smoke dur-
ing fires in their natural habitat. Most species of fynbos
are woody percnnials and respond well to rooting hor-
mones, with studics showing IBA and IAA applications
improved rooting under shade house conditions using a
bark/ polystyrenc medium (Laubscher & Ndakidemi,
2009). Advances in tissue culture have also been reason-
ably successful in the propagation of some fynbos species,
however specics such as Agathosma has not been success-
ful in the rooting stage. This and other problems illustrate
that further rescarch is necessary to support the produc-
tion of cloncs and the development of new systems of pro-
duction for the diversity on the floral region. Propagation
studies arc neccssary to support the commercialisation of
species and for incrcasing awareness and re-introducing
of plants into the natural habitat. The Cape Floral Region
has the potential to become the leader in the continent in
ornamental horticulture, with the potential in cultivating
a diversity of plants from a rich natural resource. The re-
gion’s local knowledge is powerful, something that needs

‘ , :
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to be brought into the continent’s knowledge base. The
region needs to regain ownership of indigenous plants by
utilizing the vast range of species available to break into
the various markets.

Medicinal knowledge potential

South Africa has a rich history of traditional healers,
indigenous medicine, and medicinal plant use but sustain-
able harvesting and medicinal plant cultivation requires
serious attention. Many species with medicinal value con-
tain high oil contents and a diverse array of secondary
metabolites with antioxidant potential. There is reluctance
amongst traditional healers to use cultivated species as
plants harvest from the wild are believed to be more potent
(Dold and Cocks, 2002) with the result that overharvesting
of species continues in the wild. Research studies need to
be broadened to collect more information on cultivation
practices to advance commercial cultivation and produc-
tion of the rich plant resources to expand pharmaceutical,
cosmetic and culinary products (Koehorst et al., 2010).
The application of basic skills needs to be developed to
standards of international excellence. Improvement of
infrastructure, presentation and transportation will add
value and service to unique products. The potential in de-
veloping large scale production nurseries to supply local
and export demands should be investigated and advanced.

Conservation and ecotourism

The Cape Floral Region is one of the world’s biodiver-
sity hotspots that hosts a relatively small number of taxa
which have differentiated into extraordinary species-rich
families. The diversity of this flora can be described as the
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Silver tree, Leucadendron argenteum covers
the slopes of Table Mountain

«Green Gold of Table Mountain», and can be considered
as one of the richest natural resources, offering the poten-
tial to provide huge commercial income and to attract mil-
lions of tourists to the region. The Cape Floral Region was
declared a UNESCO Natural World Heritage Site in 2004.
The region has the potential to expand as major tourist
destination for its beautiful scenery, large species and geo-
graphic diversity and the highest density of endemic flora
in the world (Cowling, 1993). The ecotourism potential
has not fully been explored and could hold many benefits
for the economy, which could lead to promotion of the area
and future conservation of the plant diversity (Laubscher,
et. al., 2009). The genus Erica is by far the largest of the
indigenous genera, with 658 species (Dreyer, 2014).There
are also 330 specics of Proteaceae of which some are near
extinction (Rebelo, 2001). The successful propagation and
reintroducing of almost extinct Erica verticillata into the
natural habitat has made a significant impact in saving this
endangered fynbos species. The challenge of the econom-
ic, function and conservation of Cape Floral Region holds
future rescarch opportunities for scientists and conserva-
tionists to collcct a wealth of information on species and
the ecology in an cffort to prevent future destruction of
sensitive habitats. With education and research The Cape
Floral Region has the potential for agriculture, conserva-
tion and ccotourism to work together to maintain a balance
of protection, enjoyment and commercial gain of the rich
floral diversity of the Cape Floral Region.
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Beenenmue .

CanoBosnucckoc obpa3oBaHHE JOJI)KHO ONUPATh-
c1 Ha ¢yHAaMcHTalbHbic NPHHUMILI HAayKH W HC-
KyccTBa, Ha XYJIbTUBHPOBAaHME M TBOPHECKOE HC-
NoNb30BaHUC MUPOBOrO pacTUTENbLHOro pa3Hoobpa-
3ua. lOxHas Adpuka aABnserca cTpaHo#t ¢ Gonpuum-
MM BO3MOXHOCTAMHM IKOHOMHUUYECKOr0 pa3BHTHUA, HO
OHa 10 CHX NoOp cTajkuBaeTca ¢ npobiemamu Gen-
HocTH W Oc3paboruunl. Canosoaueckoe obpasoBa-
HHE MOXCT YaCTHUYHO NIOMOYb B PEIIEHHH ITHX NpPO-
6nem, xora obpa3oBaHMe B pa3BHTLIX M pa3BUBAIO-
IMXCH CTpaHax MMecT cBou ocobeHHocTH. Paspaba-
ThIBacMbiC CajIOBOjJluCCKHEe obOpa3oBaTeNbHble NpoO-
rpaMMbl clocob6CTBYIOT CTPAaTErMYECKOMY Pa3BHTHIO
axTHBHOro oOyucuus. Pcanu3aumns HOBLIX CTpaTeru
B 3HAYMUTCJIbLHOH CTCIIEHN NPHU3BAHA NMPEOJAOJETh OT-
CYTCTBHUC HHTCpCCA B HAYAJIbHBIX W CPEAHHUX yuel-
HbIX 3aBCJICHHSAX.

[IporpamMmbl B cpejiieit mkoie AOJXHBI Mpobyx-
JlaTb B y4YallMXCH HWHTEPEC K CaJOBOACTBY, YTO IO-
MOXET UM CTaTh KOHKYPEHTOCNOCOOHBIMH B HEKOTO-
pbix obsnacTax npoussoacTsa. lng 3Toro HyXHO HC-
Nnojb30BaTh pa3Jinylibie NPUEMbl NPO(GeCcCHOHANBHO-
ro obyucHuA: cTaXHPOBKH, KOMIJIEKCHOE, AWUCTAH-
1HHOHHOC o6yuycHue. HeobxoanuMo takxke mpeaycmo-
TpeTh W naccuBioc o0yyeHHe B BHAE 3aNOMHHaHHUA
WHOOPMaAIIHY U aKTUBHOE YYacTHE B IPOU3BOACTBEH-
HOM npollccce HCIIOCPCACTBEHHO Ha pabouem MecTe.
B acnupauTtype j101%HO 6bITh aKTUBU3UPOBAHO TIy-
6oKoC H3yuYCHHUC IIPCIAMETa U €ro KPUTUUECKHUIH aHa-
nu3. IlporpamMMbl JlOJXHBI NogAep}kHBaTh obpa3ona-
TENbHbIC IIPOCKTH U IIPUBIEKATh BCE CJIOH obuecTBa
ans paborhl B cajloBoadeckoff OTpaciH.

PoJir 60TaHHYEeCKHX CAA0B

Boranuueckuc caabl HrpalOT OCHOBOMNOJIAraloUyo
poibs B o6pazomaiuy OGyAyUIMX CaqoBOJAOB: Kak ro-
pOACKHE, TAK W OOUICCTBEHHBIE CaABl CNOCOOGCTBYIOT
nosbuicHUio obpa3oBaresbHOTO ypoBHa. CapoBoa-
yeckoc obpa3oBalic HAMpsAMYIO CBSA3aHO C MCMOJb-
30BAHHUCM CIICIHAJUCTOB B CAaJOBOAYECKONW HHIY-
CTPHM, KOTOpPas CTAHOBUTCHS HHHOBRLUOHHON M KOH-
KypeHTociioco6noii. CineayeT yYuThiBaTh, 4TO cafo-
BOAYCCKHIt CCKTOP DKOHOMUKH MMEET BO3ZMOXHOCTH
BLICOKOTO YPOBHS 3aHATOCTH HacCeJlEHUS.

Pervon Kanckoit ®nopsl B IOxHo# Adpuke umeer
TPH BaxHbIX Goranuueckux cana. Hanbonee nisecrt-
HBIA ¥ 3HaMcHUTHIH — 3TO HaunoHanbHbI#t GoTaHHue-
cku#t cay Kupcrenbom. OH ABNAETCA ONHHMM M3 Be-
Aymux 6oTannyccKkMX CajioB MMpa U NMHOHEPOM CO-
XpaHeHus MccTHON ¢uiopbl. DTOT cajl — OAUH U3 ca-
MBIX KpacuBhIX cajios Appuku. O6pasosanue u 06y-
YEHHUC TaKXC 3aHWUMAlOT NMPUOPHUTETHOE MECTO B €ro
aeaTennnoct. Ocvosauublt B 1913 roay, 3anuma-
tomufi 36 rekrapos njomanM, cal coxpaHset 6onee

Matepuansi Beepoccniickoi kondepenuun -

7000 BunoB ¢uopsl w0xHON uacTH AQpHKH, B TOM
Ypcne MHOXKECTBO PeIKHX M Hcuesatouux. Kupcren-
6ou oTAAaeT NPpHOPUTET PyHAaMeHTalbHONU Hayke no
COXpaHEHHIO pPAcTHTENbHOro palHoobpaszuda, ume-
eT GoraThlif rep6apuii, 6aHk cemaH, 6auk JJHK, kap-
Ty HalluoHanbHOW pacTuTensHocTH (SANBI, 2015).
JInsa o6yueHHUs IKOJbHUKOB MUCIIONb3YIOTCA HHTEpak-
THBHBIE NMPOrpPaMMBbl, JJIA CTYAECHTOB BBLICHIHX y4eb-
HbIX 3aBENEHMH NpeAnaraloTcs CTaXHPOBKH M HH-
TerpupoBaHHoe 0oOyueHMe, uUTO cnocobGCTBYeT moA-
AepXKe TOJNHTHKM HalLHOHANbHOro oOpa3oBaHus
cTpaHsl. Pe3ynbTaToM ABASETCA CO3AHHE LIKONbHBIX
caaoB, HHPOPMAaLHOHHO-NPONAaraHAUCTCKUX MpoO-
rpaMM U COLLMaJibHO He6laronony4HeIX ClnoO€B Ha-
ceneHna. Cambiit Gonswo# pecypc lHOxHoit Adpu-
KH — 3T0 pa3HooGpa3ve HapOAOB M MUX 3HaHUA O pa3s-
HOOGpa3uy MECTHBIX pacTeHUl; 3aec, 6oTaHHYeCkHE
Caas MOTYT CHOcO6CTBOBATH YTHAM3AUMK U COXpa-
HEHUIO 3TUX BaXHeHLIHUX pecypcoB.

O6paszoBaHHe B 1€KOPATHBHOM CaJl0BO/JCTBE

Texnonornueckuit Yunsepcuter Keitn IleHuHCy-
7Bl PacnojioKeH B caMo#t LeHTpaabHO#i obnacTu u AB-
NAETCA €AMHCTBEHHBIM yueGHbIM 3aBeaeHHEM B JOx-
Holt Adpuke, npeanaralpiuM cneuuanbHoe obpaso-
BaHHWE MO AEKOPaTHBHOMY CaJOBOACTBY C AKLEHTOM
Ha u3ydeHHH pazHoobpasnsa Kanckoit Pnopnsl. Crty-
JeHTaM MNpeasaraloTci COBPEMCEHHbIE Hay4HbIE Ja-
6opaTopuu, B TOM uHcie no GMOTEXHONOTHH, OpaH-
xepeu, 6orateiit dpoHa rep6bapus MecTHOH M MHUpo-
Boit duopnl (CPUT, 2015). TeppuTopus yHUBepcuTe-
Ta UCNOJNb3yeTCA Kak xuBasg naboparopus, rae cry-
JNEHThl BRIMONHAIOT 3aaHMUA Mo JaHAWAahTHOMY AH-
3aliHy, H3YU€HHI0O U MCMONBL3OBAHUIO AEKOPATUBHbBIX
pacTeHH#l B o3eNleHEHUHU. YHUBEPCUTET TECHO CBA-
3aH ¢ 60TaHUYECKHUM CaaOM, Irlle U3YYAITCA METOMII
Pa3MHOXEHHA pacTeHUMN, NMpHEeMbl KYJIbTHBHPOBAHHA
M COXpaHeHHUs ucyesawouux BUAoB. U3yueHue npeko-
PaTHBHOTO CalOBOJACTBA CO3/1a€T LINPOKYIO OCHOBY
AN pa3sBHTHA CAJ0BOAYECKON HHAYCTPHUH B peruone,
O6yueHHe yuHThIBaeT MeHsAlomUecs TpeGoBaHus, co-
61101€HHME HOBBIX TEXHONOTUM B OTPAciy, YTO YBEJIHU-
YUBAET WAHCHl CITEUHATHCTOB HAa TPYAOYCTPOACTBO.

Bo3nukawmue yrpossl

Pernon Kanckoit ®nopwl Gnaromaps csoemy 6o0-
raToMy pacTutenbHoMmy O6uopazHoobGpaszuio umeerT
onpeaeneHHb i MoTeHuuan B o6jlacTH ero coxpaxe-
HHA, KOMMeEpUHanH3aUnu U o6pa3oraHus. Camas 10xK-
Hass OKOHEYHOCTh AQpPHUKH XapaKTepHU3yeTcsa HCKIIO-
yutenbHo 6orataift ¢nopoit, Bkmovaroumeir 9000 Bu-
0B, MpON3pacTaloIUX HA TeppUTOpHUH 90 Thic. KB.
KM M OMHUCHIBAETCA KaK OJHO W3 LIECTH PAcTUTENh-
Heix uapcts (Dreyer, 2014). B 3toM cpeamnsem-
HOMOPCKOM KkiluMMaTe ¢GOpPMHpYETCA YHHKadbHbIN
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¢aopucTuycckuit decnomeH nox HazrauueM Fynbos,
Ha3BaHHBIH Tak 4ToOObl ONMHCATh HU3KOPOC/YIO PACTH-
TEJAbHOCTh C y3IKHUMU TUCThAMH. MHOTHE DHAEMHYHbIE
BH/bl PETHOHA CTAJIH PEAKUMHU H Hcue3awnMu, Ta-
KHe BUABl NpoTeHHbiXx Kak Leucadendron stelligerum
U L. laxum ocranucn B npupoae B kojHuectse 1000 u
5000 sk3emnuspor cootrBercTBeHHO (Rebelo, 2001;
Mustard et all,1997). HekoTopsle BHAbl CTAHOBATCA
pPEAKHMH B NPUPOAE M3-32 MJIOXOTO PEeNpoayKUHOH-
Horo BoccraHoBiucuusa (Paterson-Jones, 2000), apy-
rHe — B pe3yilbTaTC pacnpOCTPaHEHUA YYXKEPOIAHBIX
BHIOB, @ TaKXC H3-32 BO3HHKAIOLIKX NOXAPOB HIH
yp6anuctuueckoro BAMAHUA. CenbckoXo3sHCTBEH-
Hasi ACATENbHOCTh — caMas rjaBHad NpHYHHA pa3-
pymeHHsa cpeiibl 06MTaHUA 3HIAEMHYHBIX PacTEHUH.
UpesmepHas cpe3ka IIBETOB HECET OTBETCTBEHHOCTD
3a COKpaulEHMC 3anacoB CEMAH, HeoOXOAMMBIX 3a
BOCCTaHoOBJicHHC. J{JI COXpPaHEHHA YHHKAJNbHLIX pac-
TEHUH peruona Hcob6XOAMMBI HCCIieOBaHUA B JTOMH
obnacTH. PacnpocTpaHeHHe MHBa3HBHLIX 4YXKepoal-
HBIX BUJ0OB — ojiHa U3 Gonbwux yrpo3 ans 6uopasHo-
obpasns M 3ncch HCOOXOOAMMBI HCCAEAOBAHHA, YTO-
6bl OCTAHOBHUTh IIPOHUKHOBEHHE YYXKEPOAHbIX BUAOB
B MeCTHYI0 daopy M Takum obpa3om comeicTBOBATH
yCTOHYHBOMY coXpaHeHHI0 BUIOB. C OAHO! CTOPOHDI
CE30HHbIC IOXaphl cnocobGCTBYIOT npoleccy ecTe-
CTBEHHOTO BO306HOBJICHUA PACTHTEJBHOCTH, C ApY-
roff, yactelc noxapnsl (4aume, yeM 4yepe3 7 JET)Mo-
FYT NIPUBECTH k norepe 6uopazHooGpasusa. U3yuenue
BJIMAHUA NOXAaPOB OCTAETCA clOXHOMN 3afadeit Oyny-
I{HX HCCNEAOBaHMi; IIaBHOE, YTO yNpaBJieHHE NO-
’apaMH AOJKHO NPCAOTBPATUTh YIrpo3y AalbHekule-
ro HCYC3HOBEHMS BUAOB. TakuM o6pa3oM, €cTh MHO-
ro npobnem no coxpaHeHuio 6nopazHoobpazusa Kan-
ckoil ®nopkl, ¢ KOTOPBIMH CTaJKHBAKOTCA YUEHBIE, HO
B TO Xe€ BpeMsA WUMCCTCA NMOTEHLHAN AN AanbHeHHX
HccieoBaHui B pcruoHe.

Bo3zmMoxnocTH 1 pPa3BUTHE

OaMH U3 BaXHKIX BONPOCOB, KaCAKOUNXCS PETHO-
Ha Kanckoit ®yophl — 3T0. HCCIEAOBAHHE NPHPOAHBIX
pECYpCcOB B KOMMCPHYCCKHX LEJAX.

B To xc BpeMs, Kak HEKOTOPbIE BUAbl HALLJIN CBOI
NyTh B KOMMCPYCCKOW KynbTHBALUH, TO C ApPYTo#
CTOPOHBl OTCYTCTBYIOT CEJEKIMOHHBIE HCCNEd0Ba-
HHA, YCOBCPHICHCTBYIOUIHE PacTUTEJbHbIH MaTepH-
an. Leucadendron, npunagnexawmnii k cemefcTBy
NpOTEHHBIX, ABJACTCH OAHHMM M3 BEAYLIHX IKCHOPT-
HbIX HBCTOYHBIX KYJNbTYP M BHOCHUT Gonbuiod BkJan
B LIBETOYHYIO MuaycTpHio. Ero cyxue uBetku n 3e-
JIeHb HMCIOT clicllnasibHoe Ha3BaHue «Cape Greens»,
BonrunHCTBO NPOTEHAHBIX H3-32 YHNKANBHOCTH QOpM
M 1IBETOB IOJAXOJAT JUIS PLIHKOB CPEe3aHHbLIX LIBETOB
W KOHTCHHEPHOI'O BhipallMBaHHA. MHpoBOH pHIHOK
NOCTOSIHHO CTalKMBaeTcAs ¢ TpeGoBaHHMEM mpuBJE-
YE€HHS HOBBIX, HCOOBIYHBIX LBETYLIHX TOpPLIEYHBIX

Marepuaust Beepoccniickoli koHpepeHUHH

pacteHu#t. CenekumoHHbie paboThl JOJKHBI GbITh Ha-
npaBieHbl Ha YIYy4YLI€HHE XaPAKTEPHCTHK H KayecTBa
MaTtepuasa; NMaTeHTOBaHHBIE COPTa AOJIKHbI NPOABU-
ratbca Ha MUpoBoli peiHOoK. Tak 6bi110 co3naHo Gonee
70 copToB NpOTEHHBIX, KOTOPbIE C YCNEXOM KYJIbTH-
BUPYIOTCS B OTKPBLITOM rpyHTte. [lponssoauTenn ny-
KOBHYHBIX PacTECHHUH, TakNX, Kak MIaJAHOJNYChl BHECIH
GonbwoNi BkJa4d B MUPOBOH DBIHOK CPE3aHHBIX IBE-
TOB W MOKa3ajl¥ NMpeUMYIlecTBa HUCCICAOBAHHA pe-
ryasTopoB pocTa B ropuedHoi kyanType (Milandri
et al., 2008). HeoOxoaumeb! nanbHeinine Uccienosa-
HHUA U OTOGOp MECTHBIX W IHAEMHUYHBIX BHAOB B LlE-
JIAX MX BbIpaliHBaHHA B YCIHOBHUAX KyAbTyphl. Hexko-
TOpble HCCIEROBAHHMA JOJNXKHB ObITh HanpaBJEHbl Ha
yjlydlleHHe KayecTBa U MPOJNEHUE XHU3HH CPE3aH-
HbIX LBETOB.

B ycnoBMAX MeHslOWErocs KjiUMaTa M HEXBaT-
KM BOAbl BO3HHMKAET HEOOXOAMMOCThL KYJIbTHBH-
pOBaHMA HMCYE3alOIWUX BHAOB, KaK AEKOPATHBHBIX
(Van Jaarsveld, 1996). Pactenus «Fynbos» Tpeby-
I0T MEHbLIEro yxonaa, W, nMod3ToMy, 6osee MOAXORAT
I3 BOAOAKKYMYNHPYHOWHX NOCAaAOK, KOTOPbIE OT-
NUYaAKTCA M BHICOKMUMH [JECKOPAaTHBHBIMH KadyecTBa-
mu (Manning, 2007). Muaorue Buan Kanckoi .Pno-
pbl MMET OueHb crneuMpuueckue TpeboOBaHUA K
ajanTauuy B pa3sINYHbIX KJIUMATHYECKUX YCIOBHAX.
BONbUIMHCTBO BUAOB NMPEANOYUTAIOT HU3KHE NMOKa3a-
Tenn pH, nmecyaHsle, Xxopowo ApPEeHUPOBaHHbIE Oen-
Hble MOYBBI, C HU3KHM COJEPXKAHUEM MUTATENbHbIX
BeuecTs, ocobenno aszora u ¢ocdhopa (Brown and
Duncan, 2006). MHorue Buanl nporefinsix obpa3y-
I0T NYYOK XOpOLIO pa3BHThIX KOPHel, KOTOphie pac-
MPOCTPAHAIOTCS BHE NMOBEPXHOCTH NOYBLI M MOIJ0-
AT BOAY M NMHUTaTeJbHbie BELlECTBa cpa3y focle
nepBbIX 3UMHUX Aoxaeil (Manning. 2007). JanbHeii-
e HCCNEeAOBAHMA HEOOXOAMMBI AN M3YHYEHHA MO-
TpebGIeHUsA PacTEHUAMHU TIMTATENbHbIX BEIIECTB M UX
pocta. Takxke ecThb NOTPpeGHOCTH B HaYUYHKIX HCCliE-
J0oBaHMAX B 00671acTH pa3MHOXEHHSA M BhIpalllMBaHUsA
HUcuesaloUnUx BUAOB., BonrmuucTo BHAoB Kanckoi
dnopsl B €CTECTBEHHOM cpefie 06MTaHHA pa3MHOXa-
I0TCA CEMEeHaMM, HauWHAIOIIMMKU pereHepaunio no-
clie Bo3leficTBUA kIMa BO BpeMs Nnoxapa. bonsmuH-
ctBo BHJ0B: «Fynbos» — 310 apeBecHble MHOTONET-
HHUKH, H ORH XOpOILO pearupyloT Ha TOPMOHBI poCTa,
uTo noka3ano uzyuediue UMK u MYK npu ykopene-
HUY B Tennuuax B cybctparte kopnl (Laubscher and
Ndakidemi, 2009). UccneaoBaHue TeXHOAOTUH Ky/b-
Typbl TKaHel BO MHOTHX cliydafAX GbINM A0CTATOMHO
ycrHelHbIMH, XOTSA, HAapUMep, Agathosma He cMorna
noiitu no craauu obpasoBaHus kopHeil. Bce 310 yra-
3blBaeT Ha HEOOXOAMMOCTDb AaNbHEHIIUX HCCIENO0BA-
HUH MO pPa3sBHTHIO HOBBIX CHCTEM BOCNPOH3BOACTRBA
KJIOHOB., 3TO NOCAYXKHT, C OLHOM CTOPOHBLI, NOANEPXK-
K€ BBIpPAallWBaHUA pacTEHUH B KOMMEpYECKHX lle-
JIAX, a TAaKXe MoJyueHNs HeoOXOAUMOro Martepuana
A0S BO3BpalieHUS pacTEHHUH B €CTECTBEHHYIO cpeay
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oburannsg. Pernon Kanckoii ®nopsl noreHuualbHO
AUANpYeET Ha kKoOHTHHCHTE B Aene JekopaTuBHoro Ca-
JOBOJICTBA, a TAKXKE coxpaHeHHe GuopaszHoobpa3us
6oratoro ¢nopuctuyeckoro paiioHa. Hcnons3oa-
HHE 3HAHHMA MCCTHBIX BUJAOB JOJKHO BIUThCA B 06-
niee 3HaHMA KOHTHHCHTA. PErMoH NOM&KEH HCNONb30-
BaTb HIMPOKHUH CICKTP PEAKHUX M MCUE3AIOIHX BUAOB
B JIEJIC COXPAHCHMS PAaCTHTENbHOTrO pasHoobpa3us.

IToTeHnuan MeIMIIHHCKHUX 3HAHHI

IOxHas Adpuka uMeceT cBolo GoraTyw HMCTOPHIO
TPaAMIIMOHNOH MCJIMIMHBI, HUCHONL3YIOUIYIO JeKap-
CTBEHHbLIC PACTCHMA, HO PA3IBUTHE JIEKAPCTBEHHOTO
pacTeHucBoacTRa TpeOYIOT cepbe3HOr0 BHUMaHUA.
MHOTHC BUABI UMCIOT IEKAPCTBEHHYIO LEHHOCTD, CO-
IepXaT Macjla 1 BTOpUYHbIe MaTaboAHTBl C AaHTHOK-
CHIAaHTHBIM HOTCHIIHANOM. TpaagWUUOHHBIE UENUTE-
JIN HE MCHONB3YIOT BhIPallleHHOE Chipbe, @ NPEANOUYH-
TalT cobupark, cro B npupoae, cuutas Gonee mMoul-
HeiM (Dold and Cocks, 2002), uTo nmpuBORMUT K He-
KEJNaTCAbHOMY YHHUYTOXCHHUIO BUJIOB B JAMKOH npu-
poae. IlodToMy #HccliciOBaHMA BeAyliME K pa3BH-
THIO NPAaKTHYCCKOI'O KYJIbTHBHDOBAHUA JIEKAPCTBEH-
HbIX pacTCHMH JLOJIKHBI ObITh pacliupeHsl. 1o Oyner
cnocobcTBOBaTh paciuiupeHno ¢apMaleBTHYECKOI,
KOCMETHYCCKOH M KYJHMHApHOH TNPOMBILUIIEHHOCTH
(Koehorst ct al., 2010). Bce MecTHbIe 3HAaHHUA N0OJIXK-
Hbl GBITH MPHUBCJICHLI B COOTBETCTBHE C MEXAYHaApO-
HBIM OIIBITOM. 3JlcCh BO3HUKAET HEOOXOAUMOCTL U B
ynydiicHUH HHGPACTPYKTYpbhl B TPAHCNOPTHOTO CO-
obuenus. [Torennuan B pa3BUTHH KpynHoMacuitTab-
HOTO NPOMU3BOJICTBA JICKAPCTBEHHOIO ChIpbA HUMEIOT
KaK MCCTHBIC IMTOMHHUKH, TaK JO0JKHbI 6bITh YUTEHBI
M 3KCNOPTHHIC BOIMOXHOCTH.

MaTtepuansbl Beepoccniickoi koHdpepenuun

CoxpaHeHHe ¥ IKOTYPH3IM

Pernon Kancko#i ®nopsl ABAAE€TCA ONHUM U3 Kpyn-
HeMwux HeHTPOB 6GMopa3HooGpa3nd, rie CpaBHUTEIb-
HO He6OoJIbIIOE YHCIAO TAKCOHOB OTHOCHTCH K OYE€Hb
GoraThiM B BHIOBOM OTHOIUEHHH ceMelicTBaM. Pa3Ho-
oOpa3ue MecTHOH ¢OpLl MOXET OBIThH ONMMCAHO Kak
«3enenoe 3on01o CTONOBO ropel» U pacCMaTpHBAThb-
cA KaK OfMH U3 6oraTeix pecypcos, obecrneunBaoinux
KOMMEpYECKHI 10X0A M MPHBJIEYEHHE MHIIJIUOHOB TYy-
puctos. Pernon Kanckoh ®nopsl B 2004 1. 6b151 06B-
asjned IOHECKO npupoaHbimM 06nekTOM MHPOBOrO
Hacneausa Onarojaps cBOMM naHawacdTaMm, npekpac-
HbIM nei#i3akaM M BbICOKOH MIOTHOCTH JIHAEMHUYHBIX
sunos (Cowling, 1993). [ToTeHUNaNn 3KONOTHYECKOTO
TypH3Ma MOXET NPHBECTH K IKOHOMHYECKOMY NOAbE-
MY, YTO NIOMOXET, B KOHEYHOM CH€TE, COXPAHUTh pa3s-
HooOpa3ue pacteHuit (Laubscher et al.,, 2009). bo-
ratcTBo (yopbl oueBHAHO: poA Erica — cambiii kpyn-
HBI}, coepX)uT 658 BUIOB; NpoTeiiHble NpeacTaBie-
Hbl 330 BHAAMH, HEKOTOPbIE U3 KOTOPLIX HaXOAATCA HA
rpaHu ucuesHoseHus (Robelo, 2001). YcnewHoe pas-
MHOXEHHME W PEHHTPOAYKUHS NOYTH HCHE3IHYBIIETO
Buna Erica verticillata BHecno 3HaYUTEeNbHbIH BKNAX
B cOXpaHeHHe ycye3aomux BuaoB. [lepen yueHbIMH H
JKOJIOFaMH CTOMT 3aJaya Kak MoxHo Oojee WIHPOKO-
ro ¥ TINATEJbHOI'O H3y4YEHHUS MECTHOMN ¢uiophl B enax
coxpaHeHus Kanckoro pernoHa u npeaoTBpaTUThL pas-
pylleHue MecT OOMTaHHA YHHUKAIbHBIX BUAOB pacTe-
Huii. He cnenyer 3abriBaTh 0 BOIMOXHOM NOTEHIIHalE
pervoHa aas pa3BUTHA CENbCKOTO X03AHCTBAa H 3KOTY-
puima. Hago Bcem pabotars BMecTe, 4T0oObl noaaep-
KHBATh Xpynku# GanaHc MexAy KOMMepuyeckoil Bbi-
rogoff ¥ coxpaHeHHEM PacTHTEJNbHOTro pa3HooGpasus
pernona Kancko#t ®nopsi.
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MaTepnaasl Beepoccuiickoilt koHpepeHIHH

NocTpoeHue rnobanbLHOU CUCTEMDI

o-p | ANA coxpaHeHusi buopasHoobpasus

MexdyHapolHsili Coeemn 6omaHudyeckux cados
no oxpaxe pacmeHrul (BGCl),

Puumond, BenukobpumaHus

E-mail: bul_mbs@mail.ru

pacteHu# ex situ: ponb MexayHapoaHoro
CoBeTra 60TaHMuYeCKUX CapoB
no oxpaHe pactexHun (BGCI)

OcHoea dns enobansHol cucmeMsi coxpaHeHuss buopasHoobpasus sensemcs 6omaruyeckud cad. B yenom cucmema Ha-
npaeneHa Ha cbop, coxpaHeHue, onucaHue U ebipaujusaHue obpa3yos ecex sudos pacmeHul 6 MUPE 8 Kayecmee CmpaxoeKu
om ux ucye3HoseHus 8 Oukol npupode, a makxe UCIMOYHUKA pacmumensHo20 Mamepuana 0na adanmayuu, ycmoudqusocmu u

UHHOBaYUOHHO20 pa3eumus yesioeeyecinsa.

Knroveanie cnoea: 2nobansHas cucmema coxpaHeHus pasHoobpasus, bomanuveckue cadsl.

Paul Smith

Dr.

Botanic Gardens Conservation International,
Great Britain, Richmond

E-mail: bul_mbs@mail.ru

Building a Global System for the ex situ
Conservation of All Plant Diversity:

the role of Botanic Gardens
Conservation International (BGCI)

A botanic garden-centred Global System for the ex situ conservation and management of all plant diversity would aim to
collect, conserve, characterise and cultivate samples from all of the world’s plant species as an insurance policy against their
extinction in the wild and as a source of plant material for human innovation, adaptation and resilience.

Keywords: global system for ex situ conservation plant diversity, botanic gardens

A botanic gardcn-centred Global System for the
ex situ conscrvation and management of all plant
diversity would aim to collect, conserve, characterise
and cultivatc samples from all of the world’s plant
species as an insurance policy against their extinction
in the wild and as a source of plant material for human
innovation, adaptation and resilience. This aim is based
on the following assumptions:

There is no technical reason why any plant species
should become cxtinct given the array of plant
conservation and management techniques available
to the botanic garden community (seed banking,
cultivation, micro-propagation etc.).

As a professional community, botanic gardens
possess a unique sct of skills that encompasses finding,
identifying, collecting, conserving and growing plant
diversity across thc cntire taxonomic spectrum.

Following the example of the ex situ crop conservation
community, such a Global System could comprise:
a policy framework (the Convention on Biological
Diversity); a global action plan (the Global Strategy for
Plant Conservation); an action plan review process (the
Global Partnership for Plant Conservation); a collections
infrastructure comprising an international network
of botanic gardens and their ex situ living collections
(including the BGCI network); a global portal of
accession-level data (Plant Search); and an array of data
sources providing access to phenotypic and genotypic
data enabling conservation and use of the collections
for human development and well-being. To build this
System, BGCI will work with its members to:

Assess, monitor and review the contribution that
botanic gardens make to ex situ plant conservation and
use.
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Promotc the role and importance of botanic gardens
to policy makers and funders.

Build capacity within the BG community to conserve
plant diversity, prioritising rare, threatened and useful
plant spccics.

Build capacity to value, conserve and manage plant
diversity in wider socicty.

LienTpasnkHoit HacThlo co3gaBaemoit InobanbHol cu-
CTEMBbl JUISi COXpaHCHMA M ynpaBienus Guopa3Hoobpa-
3MEM pacTCHUB ex situ sBaseTca 6oTaHMYECKHH cal.
CucteMa HanpamicHa Ha cbop, coxpaHeHue, onHuca-
HUE U BhipamuBanuc obpa3lnoB BceX BUAOB pacTeHHH B
MHpC B KaUCCTRC CTPAXOBKHM OT UX HCYE3HOBEHHSA B JIH-
KOii IpUpOJIC, @ TAKXKC UCTOUHHKA PAaCcTHTEJIbLHOTO MaTe-
puana juis ajlanTaliny, ycToAYMBOCTH U HHHOBALMOHHO-
FO pa3BMTHUH uclioBcuccTBa. Takas 1eJjib OCHOBbIBAETCH
Ha CJICYIONIHUX JIONYICHHAX:

1. He cymecTBycT TEXHOJOTMYECKHX NPHYHH, AJA
TOro 4To6hl TC MJIM HHBIC BUALI PaCTEHHI HCUE3alH, TAK
Kak coobuiccTBo 60TaHHMECKMX CaJIoB pacrosiaraer ce-
FOAHSA JIOCTAaTOYHLIM KOJMYECTBOM METOJOB NO COXpa-
HEHMIO W YNPaBIICHHIO pacTeHUsAMH (coxpaHeHHe B 6aH-
Kax CCMfAH, BhipalllUBaHHWE W Ppa3MHOXEHHE, BKIIOYas
KyJbTYpy TKalc#t u T.J1.).

2. Kak npodeccuonanbHoe coobiectso 6oraHuue-
ckue caJibl 06113)1a10T YHUKanbHBIM HabopoM MeTOAMK,
KOTOphIH oxBarbiBacT obGHapyxeHHe, HAECHTHDHUKaLHIO,
c6op, coxpaHcHUC ¥ BhIpalllMBaHKe PacTEHUH Mo BceMy
TAKCOHOMMUCCKOMY CIICKTPY.

Cnenys npuMepy coo61ecTBa N0 COXPAHEHUIO KYJlb-
TYpPHBIX pacTcHHit ex situ, [nobanbHas cucTeMa MOXET
BKJIIOYATh: CTPATCI'HYCCKNE U NMOJUTHYECKHE JOKYMEH-
Thl (KonncHuus o 6uosoruueckoM pa3noobpasuu); rio-
GanwHbiit nnan jcticreuii (I'mobankHas crparerus co-
XpaHeHUs pacTCHHIT); MEXaHU3MB! OLEHKH BHITIOJHEHHSA
nnaHa acHcrsuil (Imo6anbHoEe napTHepcTBO no coxpa-
HEHHUIO pacTeHuil); uHpPacTpYKTYpy Kojnekuuii, o6n-
EAMHSAIONLYI0 MCX/IYH3POJIHYIO CETh 6OTaHMYECKHUX ca-
JIOB H MX XHBHIC KOJUICKIIMM ex Sifu (B TOM UMCNie CeTh

MaTtepuansl BcepoccﬁﬁékonaKbvnffl')'epelilvmn

Giving examples of how BGCI is already providing
support of this kind to its members, the speaker will
set out ways in which the botanic gardens community
might agree on a common vision for such a Global
System, and how BGCI’s support might be scaled up
accordingly.

BGCI); rno6ansHblfi nMopTan AaHHLIX O pacNoNOKECHUH
KOHKpeTHBIX 00pa3nos pactennt (cuctema BGCI «Plant
Search»), a Takxke MacCHB HUCTOYHUKOB AaHHLIX, obe-
CMEYNBAIOILMX JOCTYN K MHGOpMALMHK No HEeHOTHNHYE-
CKMM H TeHOTHIHYECKMM XapaKTCPHCTHKAM, KOTODbIH
cnoco6CTBYET COXPAHEHHIO M HCNONb30BAHMIO KOJJIEK-
UH# A pa3BUTHA M 61arOCOCTOAHHUA HENOBEKaA.

IAna noctpoeHus Takoil cucrtemsl MexayHapon-
HbiHl coBeT 6OTaHHYECKHX CalOB MO OXpaHEe pacTeHHi
(BGCI) coTpyAHHYAET CO CBOMMH YIEHAMH IO Clleaylo-
ILWM HanpaBJICHUAM:

1. OueHka, MOHNTOPHHT W aHaJu3 Bknaaa 6oTaHu-
YeCKMX Ca/JloB B COXPaHEHHE M HMCNOJb30BAaHHE pacTe-
HHH ex situ.

2. loBbiIEHHE TOHMMAHHA POJIH H 3HaAYMMOCTH 60-
TaHHYECKHX CA[0B CPeAN YMHOBHHUKOB, MPHHHMAIOLINX
peLIEHHUA, U CIIOHCOPOB.

3. Co3naHue pecypcHOro noTreHlipana cpeau coob-
umecTBa 60TAHHYECKUX CaJOB JJIA COXPaHEHHA Pa3HOO-
6pa3us pacTeHUH ¢ MPUOPHTETOM JUIA PEIKHX, Hcue3a-
IOLINX M NONEeaHbIX BHAOB PacTeHMI.

4. Co3naHue pecypcHOro noTeHUHana Als NOHUMa-
HUSi 3HAYMMOCTH, COXPaHEHHA W PpallHOHalBHOIO HC-
nojb30BaHUsA pazHoo6Gpa3ns pacTeHHH B UIMPOKHUX CJIO-
fx obuecTsna.

B npeseHTauuu NpHBEAEHBI NMPHMEPH! TaKOro co-
tpyaanuectsa BGCI co croumu unenamu. ByayTt npo-
NEeMOHCTPUPOBaHbl CHOCOGH Kak coobiuecTBo 60TaHK-
4eCKHX Ca0B MOXET JOTOBOPUThCH 06 061eM BUAEHUH
naHHo# Mmo6GanbHOM CUCTEMBI, U, COOTBETCTBEHHO, Ka-
kuM o0pa3oM MOryT ObITh yBenHueHbl MacuiTabbl noju-
nepxxu BGCI. '

WHdopmauwn 06 aBTope

Non Cwmur, a-p

MexayHapoaHbin CoseT 6oTaHMuYECKUX CAA0B NO oxpaHe
pacTtenwin (BGCI),

Pwumona, Bennkobputanus

E-mail: bul_mbs@mail.ru
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®edepansHoe ocydapcmeetHoe

brodxemuoe yypexoeHue HayKu

nasHeili 6omanuveckuld cad um. H.B. QuyuHa PAH,
Mockea

NpoGnemaTuka MHBa3MOHHON BGUonorun
B uccnegoBaHusx MnasHoro
6oraHuueckoro caga um. H.B. LinuuHa
Poccunckon akagemMumn Hayk

Oxapakmepu3oeaHs! NpobnieMbl, KOMOpbIe u3ydaem Ho8as HayyHas OUCUUNIUHa — UH8a3uoHHas buonoaus. [Tpueedersi no-
nyvenHsle compyOrukamu F'6C PAH pesynsmamsi 1o uH8eHMapu3ayuu yyxepooHsix audos pacmeHui, onpedenexuro amnnu-
my0bl uMeHYU8oCMU ux GUOM0ZUYECKUX U MOPGhONOZUYECKUX NPU3HAK08, uldyyeHuio dnumesnbsHocmu naz-¢hasbl. Coenan aHa-
U3 UHBa3UOHHO20 cmamyca bu3KopodcMeeHHbIX 3aHOCHbIX 8UA08 U OUEHKA UX KOHKYpeHmocnocobHoCmuU, a8 makke 360/10-
Uuu cucmemb! KOHCOPMUBHBIX Casi3ell UHBa3UOHHbLIX 8udoe ¢ 8036ydumenamu bonesred u epedumensamu. [TpedcmaeneHs: OaH-
Hbie no ebifieneHuro Haubonee uHsa3ubenbHbix coobuiecms u paspabomxe mep 60pbbbl C HyKepodHbIMU 8UGaMU, @ MaKXe 6bl-
f18NEHUI0 PECYPCHOZ0 NTOMEHUUana UH8a3uOHHbIX 8u00e. CehopMynuposaHs! 3adayu U U3NoXeHbl MemoOs! NPO8edeHUst HayYHbIX
u3biCKaHul, NPoaHanu3upPos8aHa Pofb Pa3fluYHbIX 8EKMOPO8 8 PacNpPoOCMpPaHeHUU UH8a3UOHHBIX eudos pacmerul. bonee nod-
pobHOo paccmompera posib 6omaHuveckux cadoe 8 mpaHcghopmMuposanuu 2eHoOoHIa UHUYUAENbHLIX NOMynayud.

Knoyeasie crioea: uHea3uOHHasA 6uonozus, YyxepodHsie pacmenus, bomaHuveckue cadb.

Yu.K. Vinogradova

Dr.Sci.Biol., Main Researcher

E-mail: gbsad@mail.ru

Federal State Budgetary Institution or Science
Main Botanical Garden named after N.V. Tsitsin,
Russian Academy of Sciences, Moscow

Issues of Invasive Biology
in the Studies of the Moscow
Main Botanical Garden

Problems which are under studying by the new scientific discipline — invasive biology are descnibed. Results obtained at the
Main Botanical Garden RAS on inventory of alien plants, vaniability of its biological and morphological characters, duration of the
lag phase are shown. Comparative analysis of invasive status of ciesely related alien species and the estimation of alien species
competitiveness, as well as the evolution of the system of consorts connection between invasive species and pathogens/ pests
are dope. The data on identification of communities with the greatest invasive ability and the development of measures to combat
alien species, as well as the identification of resource potential invasive species are presented.Targets are formulated, methods
of scientific research are presented. The role of different pethways of invasive plant species is analyzed. The value of botanic
gardens in the transformation of the gene pool in initial populations is examined in more detail.

Keywords: invasive biology, alien plants, botanical gardens.

The basis of invasive biology as a scientific discipline was
established by Charles Elton in 1959 in his book «The Ecol-
ogy of Invasions by Animals and Plantsy. The study of bio-
logical characteristics of alien species in the Department of
Flora of Moscow Main Botanical Garden (MBG) has begun in
1976. The term «invasion» was not applied at that time and the
model species were described as follows: «... the objects of a
study were 4 specics with different life forms and different re-
production biology, which were in various time periods and in
various pathways introduced into our country: Acer negundo,
Echinocystis lobata and Conyza canadensis. The only com-
mon feature to them is that they all undergo intensive natu-
ralization and expansion of the secondary distribution range».

Variability of biological attributes has been studied for
a long time in the Dcpartment of Flora using the method of
intentionally-introduced populations (growing plants in a

homogeneous soil and climatic conditions from seeds of dif-
ferent geographical origin). Acer negundo, Conyza canadensis,
Echinocystis lobata, Impatiens glandulifera have shown reli-
able microevolution changes, i.e. changes in gene pools, which
led to the alteration of adaptive properties of the population:
shorter period of growth and a more rapid passage through the
full cycle of development from south to north. Acer negundo
has also shown an increasing duration of seed dormancy and
frost-resistance from south to north, and Conyza canadensis —
the ability to grow both in spring and winter form.

The lag-phase was studied, which is the time period be-
tween the first appearance of alien species in the region and the
beginning of its rapid dispersal. According to our data, correla-
tion of the lag-phase with the life form of a plant and the length
of its life cycle is weak. Thus, within the group of annuals such
as Epilobium adenocaulon and Bidens frondosa the lag-phase
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lasted for 50 ycars, Impatiens glandulifera— 70, I. parviflora—
120, Amaranthus albus — 250 years. Lag-phase also weakly
depends on the activity of sced reproduction, since many inva-
sive specics reproducc vegetatively (Elodea canadensis).

Lag-phase describes complex of genomes in the new habi-
tat, rather than spccics. So, Acer negundo var. californicum
introduccd in 1688 from the southern part of its natural distri-
bution range has frosted up and never spontancously began to
settle in Europe. A. negundo var. pseudocalifornicum was im-
ported in 1809 from the northern part of its distribution range
and it was more adapted to the new conditions; its lag-phase
lasted for 100 ycars. Naturalization of the Bidens. frondosa
procecded in a similar way. B. frondosa var. puberula came to
Europe in 1762, but began to settle only in the 2000s; its lag-
phase lasted for 250 ycars. B. frondosa var. frondosa appeared
in Europe later in 1896, and its lag-phase lasted only 40 years.

The data on accumulation of morphological variability
were also obtaincd. Bidens frondosa exhibited morphotypes
that were not specific to plants in the primary habitat — with the
ray florct, pubescent stems and leaves, unusually long or, on the
contrary, unusually short bracts of involucres, with 5-divided
leaves. Sowing of sceds that were collected from plants with
the ray florets rcvealed that this attribute is the inherited one.

We belicve that an accumulation of genetic variability oc-
curs during the lag-phase in initial genetically depleted popu-
lation. Among the factors that reduce the duration of lag-phase
are the following oncs: 1) preadaptation of genotype; 2) mass
cultivation; 3) introduction of not one but many genotypes,
i.e. the original variability of the initial population; 4) intro-
duction not from the natural but secondary distribution range;
5) abnormal weathcr conditions; 6) possibility of single-case
cross-pollination for autopollinateds and apomicts; 7) ability
to hybridization.

Inventory of invasive species. The original protocol for
creating Black Books and Back Lists was developed. Its details
are set out in the «Black Book of the Central Russia Flora» and
the «Black Book of the Tver Region Flora». This technique
involves the transfer of 100 most dangerous invasive species,
capable of active recovery, dispersal and establishment in nat-
ural habitats. Similarly to the «Red Book» these species are
divided into 4 groups with different invasive status. Method of
determining thc total activity of the invasive fraction of flora
in different regions was also developed. Currently we super-
vise the publication of «The Black Book» of Voronezh region,
Udmurtia, Siberia and Belarus. Lists of different levels are
prepared according to our method: I) general list for Russia;
11) list for major cconomic regions in Russia; I11) regional lists
and 1V) local lists (c.g. for protected areas). We summarize
the data from all rcgions of the country and prepare a list of
the 100 most aggressive invasive species in Russia. Due to the
vast territory the list is not unified and consists of three blocks:
European Russia, Siberia and Far East.

Identifying biomorphological features of invasive
species. Information on biology of a widespread culture of
chokeberry is summarized by us in the monograph «Aronia
mitschurinii». The analysis of taxonomic constructs in Aro-
nia, Sorbaronia and Photinia genera has been conducted. The

Marepuaant Beepoccniickoil koH$pepeRuanu

assessment of existing varieties status was made according to
the results of experimental studies on pollination biology. Par-
ticular attention was drawn to the rate of species naturalization
in the European part of Russia and the danger of its uncon-
trolled dispersal in natural communities.

The comparison of biological attributes of Conyza bonar-
iensis and C. canadensis in the Eastern Mediterranean region
and in experimental sowings was conducted. C. bonariensis
has a number of competitive advantages: it generates 2 times
more seeds, it is tolerant to poor and dry soils, blossoms and
bears fruit several times during the growing season, is densely
pubescent — adaptation to drought and intense light. On the
other hand, seeds of C.canadensis have higher germination
rate and seed vigor, and the plants are more resistant to low
temperatures and adapted to the long day light, which made
the expansion of this species range to the north possible. How-
ever, there is also a possibility for C.bonariensis distribution
range to expand to the north; considering its further adaptation
and climate warming.

Estimation of alien species competitiveness was held to-
gether with MBG soil scientists in the cultivation experiment
with invasive Bidens frondosa and native B.tripartita in differ-
ent soils with various moisture content. During the experiment
B.frondosa had a competitive advantage in terms of growth
and biomass (2-3 times higher) and also in seed production
(3-S5 times higher). So, Charles Elton’s hypothesis that «exot-
ics utilize resources unused by the locals» is valid only at the
initial stage of introduction of alien species into new territo-
ries. In case of actual invasion, alien species replace the native
ones, i.e. compete with them for available resources. There-
fore, hypothesis-must have directly opposite wording: «alien
invasive species are more competitive than native ones».

Comparative analysis of invasive status of closely re-
lated alien species was held for the Leguminosae family. Over
the past 20 years, the alien fraction of Central Russian flora
was replenished by 30 new legumes — «escapes» from cul-
tivation. The most aggressive invasive species are related to
this group: Lupinus polyphyllus, Galega orientalis, Robinia
pseudoacacia, Amorpha fruticosa and Caragana arborescens.
Attempt to identify any single attribute that defines the activity
of these invasive species was not successful,

So, Lupinus polyphyllus has a competitive advantage
over L. angustifolius in a higher number of pods (beans) and
number of seeds per plant, a larger area of a complex leave,
a greater number of flowers in inflorescence and specificity
of androecium development, which allows flower to have two
periods of pollen release. L. polyphyllus is able to reproduce
vegetatively, whereas L. angustifolius is an annual plant. How-
ever, by a number of other attributes L. polyphyllus gives a
ground to L. angustifolius: has smaller pods and seeds, lower
germination of non-scarified seeds, smaller pollen grains, less
lateral shoots and leaves on shoots, which leads eventually to
a smaller assimilative area.

Galega orientalis has a competitive advantage over G. of-
ficinalis in a higher number of flowers and fruits in raceme,
higher pollen.fertility, high capacity for vegetative reproduc-
tion and higher density of populations. But the main advantage
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is that the area of cultigenic range of G. orientalis if far supe-
rior to the onc of G. officinalis. On the other hand, the number
of shoots per plant and also germination of non-scarified seeds
of G. orientalis is less than for G. officinalis.

Robinia pseudoacacia has a competitive advantage over
R. x ambigua in the number of seeds per pod, number of
flowers (and fruits) in the inflorescence, slightly larger pollen
grains and 2.5 times higher pollen fertility. On the other hand,
R. x ambigua blossoms and bears fruit several times during
the growing season, whereas R. pseudoacacia re-blooms not
every autumn, and at the same time the fruits ovaries are not
established.

Amorpha fruticosa has a competitive advantage over
A. paniculata and A. californica in an earlier passage of phe-
nological stages of development, higher seed production, more
rapid germination, higher growth rates of seedlings, and most
importantly, the cultigenic area.

Caragana arborescens has a competitive advantage over
C. arborescens f. lorbergii and C. laeta in larger pollen grains,
higher number of flowers per inflorescence and a much higher
ability of sceds to cstablish; and most importantly, a longer
tradition of cultivation and the greater area of the secondary
distribution range.

The data supporting the hypothesis of evolution of in-
creased competitive ability (EICA) were obtained when com-
paring Galega orientalis plants from natural and secondary
distribution ranges. Invasive phenotype was more «powerfuly»
than the natural onc — total biomass of plants, inflorescence
length, number of flowers, fruit and seed production — all these
parameters are increasing.

Thus, for all pairs being compared the invasive species are
far superior to cultivated non-invasive species in the number
of flowers and fruits in raceme, higher density of population,
and most importantly — in the cultigenic area. Therefore, we
believe that the propagule pressure hypothesis is more ac-
ceptable to explain the success of introduction of the most ag-
gressive species from Leguminosae family into natural plant
communitics.

Micromorphological attributes of invasive species and
assessment of their significance for taxonomy. In many cas-
es only one genotype of alien species has invasive activity,
for example, Bidens frondosa var. frondosa. Besides that, mi-
croevolution in the sccondary distribution range often leads to
the formation of new species (Aronia mitschurinii, Epilobium
pseudorubescens) or hybrids with the native ones (Solidago
x niederederi). Hybridogeneous species is often more aggres-
sive than its parents, for example, mass dispersing species as
Amelanchier x spicata, Symphyotrichum x salignum, Reynou-
tria x bohemica.

Identification of invasive species is extremely difficult, so
it is very important to study the variability of their morpholog-
ical attributes in the secondary distribution range and compare
it with those of plants from the natural one. In this regard, the
Flora Department with support from Dendrology Department
of MBG have studicd the polymorphism of species from the
Amorpha genus (A. fruticosa, A. paniculata and A. californi-
ca). Two variants for pubescence of the calyx, three variants
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for pubescence of the rachis, three variants of calyx lobes size
(with 5 lobes of the same size; single long narrow lobe and
4 short; 2 long narrow lobes and 3 short) were proposed. How-
ever, such a high variability of morphological attributes does
not give the basis to consider them as diagnostic.

Micromorphology of achenes trichomes of 8 taxa from
Solidago genus, 5 from Conyza genus and 4 — Bidens genus
was studied in Plant Biochemistry and Physiology Laboratory
using scanning electron microscopy (SEM). It was found that
achenes from representatives of Sonyza and Solidago gen-
era were coated by duplex trichomes. However, within the
Bidens genus this feature varies: in indigenous B. tripartita
and B. cernua the achenes are pubescent by simple single row
multicellular trichomes, in invasive B. frondosa — by duplex
trichomes, while invasive B. connata — by trichomes of both
types. For Bidens and Solidago genera the keys to determine
the species according to the pubescence of their achenes and
structure of trichomes were developed.

Evolution of the system of consorts connection of inva-
sive species with pests and diseases is being studied in Plant
Protection Department in MBG. Pests and pathogens were
monitored for Ribes aureum. The pests and diseases symptoms
in this species were not observed either in MBG, or in urban
plantings of Moscow until the year 2000. In 2010, the situation
has changed: R. aureum became as much affected by pests and
diseases, as closely related aboriginal species. 8 insect pests
and 6 pathogens and viral diseases were revealed. This sug-
gests that adaptation of pathogens to alien plants occurs during
naturalization. Thus, Charles Elton’s hypothesis that «exotics
are released from natural enemies that control their population
growthy is valid only at the initial stage of naturalization. Fur-
ther co-evolution of «alien species — native pathogen» com-
plex is observed.

The department staff headed by Lidia Seraya also study
biology of invasive insects — pests that damage woody plants
in MBG. Ash species were ranked according to their sustain-
ability to Agrillus planipennis and fir species — to Polygraphus
proximus.

Identification of communities with the greatest inva-
sive ability was conducted at the Department of Flora (MBG).
Charles Elton’s hypothesis that «species-rich communities are
more resistant to invasion than species-poor communities»
has been experimentally verified. An artificial introduction of
Bidens frondosa into natural communities with the varying
number of species and with different dominants has been car-
ried out. It was revealed that invasive ability of plant commu-
nities is determined not so much by their biodiversity but how
well are they structured. Community resists the invasion of
alien species if it is composed of 2-3 dominants and 610 ac-
companying species.

Communities in MBG with the most invasive ability are
species-rich groups along the banks of Likhoborka River. Our
attempt to hold back the dispersat of Impatiens glandulifera
was not successful. On the contrary, the number of individual
plants depending on the ecotope was 200-350 per sq. m on the
control site, while at the sites where the plants were removed
the density of a stand increased steadily and after 3 years
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reached 700 individuals per sq. m. More than that, another in-
vasive species like //eracleum sosnowskyi came instead of the
native oncs.

More promising results were obtained in restraining the
growth of Solidago gigantea. Two years after mechanical
removal the number of its shoots decreased in 1.2-2.5 times
and the number of native species at the experimental plots
increascd.

The greatest success was with the Far Eastern Adenocau-
lon adhaerescens. This species went beyond the limits of the
display plot about 15 ycars ago. The density of a stand was
83-211 individuals per sq. m and the projective cover was
100 %. In 2009, all the plants growing at experimental plots
along thc border of protected oak forest in MBG were elimi-
nated; the samc was done for the thickets along paved roads —
total of 24,692 individual plants (about % of growing in the
garden) were climinated. In 2010, the number of plants on
plots being under control has decreased tenfold (473 vs. 4247)
and native spccics like Galeobdolon luteum, Impatiens noli-
tangere, Aegopodium podagrarium and others appeared.

However, large-scale elimination can be applied only
to the specics actually «leaving» the garden and crossing its
boundary. As for the plants, which go beyond the display plots
as individuals or unstable populations the annual monitoring
of their dispersal as well as removal from the new sites that are
not of collections are sufficient.

Development of measures to combat invasive species
are carricd in Cheboksary branch of MBG. Dr. Dimitriev has
developed «Recommendations to reduce risks for plants health
when organizing and conducting winter feeding of passerines
with sunflower sceds in the middle of the European part of
Russia». In Chuvashia, the winter feeding of birds is very
popular among people. To do this, the markets sell substan-
dard sunflower sceds with an admixture of weed seeds. There
was a ncw pathway of invasive plants dispersal established —
with the bird’s food. The «Prisursky» Nature Reserve recorded
the emergence of scveral species Ambrosia trifida and A. arte-
misiifolia, which were not allowed to settle yet.

Identification of the resource capacity of invasive spe-
cies — a ncw rescarch arca in MBG. When harvesting invasive
species on the onc hand, to some extent, significant stocks of
economically valuable raw materials are sold, and on the oth-
er — the negative impact of alien plants on biodiversity of the
region is reduced. On the basis of N.I. Vavilov homologous
series law, we hypothesized that some invasive species con-
tain active ingredients similar to those in closely related native
medicinal plants. Comparative phytochemical analysis of the
alien/native specics was carried out in Plant Physiology and
Biochemistry Laboratory (MBG). The content of flavonoid
complex and silicon in Solidago canadensis / S. virgaurea,
Chamomilla suaveolens / Ch. recutita, Bidens frondosa |
B. tripartita and a number of invasive species: Conyza ca-
nadensis, Robinia pseudoacacia, Lupinus polyphylius, Galega
orientalis, Aronia mitschurinii was studied.

Experience in the use of invasive species is summarized
in the monograph «The resource capacity of invasive plant
species». Chapter 2 contains data on the species that authors
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recommend to collect in the wild invasive populations and use
for other purposes (but not to cultivate in the garden plots!).
Chapter 3 is devoted to the species, which are used as a re-
source at the moment, but authors strongly recommend their
use should be reduced as much as possible, since their culti-
vation without complying with the full range of agricultural
techniques will bring more harm than good, as was the case
with Heracleum sosnowskyi.

Identification of the pathways of invasive species dis-
persal. The «accidental introduction» pathway has been stud-
ied together with Belarusian colleagues in Oxycoccus mac-
rocarpos plantations. The set of alien species was identified,
which diaspora was unintentionally introduced from U.S. with
the planting material. Dynamics of invasive species popula-
tion was estimated and results of prevention measures were
monitored. Three species among 22 new ones (for the flora of
Belarus) have reduced the size of population after three years
when systematic measures on elimination of alien species has
been carried out, 7 — maintained low size of population, 9 —re-
tained consistently large size, and 3 — increased its size and
moved into natural plant communities.

Even 20 years ago the main alien species pathways were
transportation routes. Flora of the Moscow region railways
were studied in details at that time by the staff of MBG Her-
barium, Dr. Ignatov and Dr. Bochkin.

Now priority belongs to a different pathway — «escape»
from cultivation. In 2009, the Council of Botanic Gardens of
CIS established a Commission on invasive species, which has
developed a «Code of conduct for Russian botanic gardens on
invasive alien species». This document was adopted by partic-
ipants of the Yaroslavl Conference on Biodiversity (2011) and
approved at the First Organizational Congress of the Council
of Botanic Gardens of CIS under International Association of
Academies of Sciences (Moscow, 2013).

The alien fraction of MBG flora was examined in details.
Excluding material from collections, the floral list of the gar-
den comprises 856 species: 513 — aboriginal, 293 — «escapes»
from cultivation, 50 — alien weeds. If compared with the flora
list composed when the garden was established 70 years ago,
the number of non-native species has increased 15-fold! The
complex analysis of the alien fraction of flora was carried out.
On the basis of the concept of overcoming the barriers by dif-
ferent alien species when establishing the secondary range,
we have developed a scheme of naturalization stages of alien
plants and their distribution among invasive status categories.
Discrepancies with the «Tens rule» were found, which are ex-
plained by the use of a scientific approach to the introduction
of plants and effective control of introduced plants dispersal at
displays by curators of collections in MBG.

Evaluation of potential for invasion of naturalized plants
demonstrates the small contribution of MBG collections in en-
riching alien fraction of the local flora. About fifty species did
not «run away» from the garden, but, oppositely, were intro-
duced into its territory as weeds (Bidens frondosa, Erigeron an-
nuus, Impatiens glandulifera, etc.). Most species that escaped
from the culture occur beyond collection limits as single in-
dividuals or form unstable population. It is only Adenocaulon
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adhaerescens who «run away» from MBG collection. We be-
lieve that botanical gardens cannot be regarded as direct «sup-
pliers» of invasive plants. They can only trigger a complex chain
of processes that crcate highly adaptive species.

When primary introduction into the botanical gardens oc-
curs there is a sclection for high productivity, sustainability

OcHOBY MHBa3OHHOH GHONOrHH KaK Hay4YHOH AUCLMILIH-
Hbl 325101 Yapnn3 DnToH B Bhlleamer B 1959 r. MoHorpa-
by «Jxonorus HaniccTBUN XHUBOTHBIX H pacTeHuity. B otne-
ne ¢nopsl 'BC PAH nccnenosanne 6nonoruueckux ocobeH-
HOCTEH vy»epojiibiX BUROB Ha4aTo B 1976 r. TepmHH «HHBa-
3MA» TOF/1a He NPUMCHSJICA, N MOJleNIbHbIE BHIbI GLUTH OnHCa-
HbI TaK: «...Ob6bCKTaMM Hccie0BaHUA ABWINCH 4 BHIA, NpH-
Ha/UTeXallne K pasfiniHbIM JXH3HEHHLIM (OpMaM, C passiny-
Hoii 6uonorvel pasMHOXEHHS, B pasHOE BPEMSA M Pa3HbIM Ny-
TEM 3aHCCEHHbIC B Hally cTpany: Acer negundo, Echinocystis
lobata w Conyza canadensis. O6mnM ans HAX GLUIO TONBKO
TO, YTO OHK NpPCTCPIICBAIOT NMPONECC AKTHBHON HaTypannsa-
LIMM W pacuIvpcliug apcanay.

JHonroc Bpems B oT/icie (GIOpbl H3yHald H3MEHYHBOCTL
6HOTOrHYECKHX NPH3HAKOB METOAOM CO3JAHHA HHTPOAYK-
LIMOHHBIX NONYNAIWH (BhIpalllMBaHHE PaCTEHUI B ONHOPOIHBIX
NOYBEHHO-KJINMaTHYCCKHX YCIIOBHAX U3 CEMAH pa3jIMyHOro re-
orpaduueckoro npoucxoxacHus). Y Acer negundo, Conyza
canadensis, Echinocystis lobata, Impatiens glandulifera 3a-
(bYKCHpPOBaHbl I0CTOBCPHBIE MUKPO3BOJIIOLMOHHBIE CABHIH, TO
€CTh U3MEHCHHA IcHO(DOHJIOB, KOTOPhIE MPHBEH K H3MEHEHHIO
ananTHBHLIX CBOWCTB NONYNALMIA: MeHee LIHTENLHOMY NEpH-
oy pocta ¥ 6osnec GhiCTPOMY NPOXOXJIEHHIO MOJHOTO LHUKIA
pa3sBHTHA C 1ora Ha cerep. Y Acer negundo ¢ 1ora Ha ceBep yBe-
JIU4MBACTCS TAKAC NPOJIOJDKUTENIBHOCTD NIEPHONA TIOKOA CEMSR
M Mopo3ocToiikocTh, a y Conyza canadensis — cntoco6HOCTb pa-
CTH KaK B ApOBOIA, Tak 1 B 03UMOI popMe.

Msyuena lag-dpasa — Bpems MeXIy NEpBLIM NOARNEHH-
€M YYXEPO/IHOTO BH/1a B PETHOHE U HAYaJIOM €r0 CTPEMHTEhb-
Horo paccesnenus. Ilo naummm aaHHbeIM, lag—¢aza cnabo koppe-
JHpyeT C xu3HeHHoH (opMON pacTeHus U NPONOIKHUTENLHO
CTBIO JKM3HEHHOTO 1lMKIa. Tak, B npeaenax rpyninsl OAHOJNETHH-
xoB y Epilobium adenocaulon v Bidens frondosa lag-taza niu-
nack 50 net, y Impatiens glandulifera — 70, y Iparviflora— 120,
y Amaranthus albus — 250 ner. Lag—¢asa cnabo 3aBHCHT ¥ OT ak-
THBHOCTH CCMCHHOIO Pa3MHOXEHHSA, TOCKOIbKY MHOTHE HHBa3M-
OHHbI€E BW/Ibl pa3MHOXalOTcA BereTatuBHO (Elodea canadensis).

Lag-daza xapaxkTcpusyeT ckopee He BUJ, @ KOMIUIEKC MeHO-
MOB, MONABLIMX B YCJIOBUS HOBOM ponviHbl. Tak, Acer negundo
var. californicum, nntpogyunpoBaHHbiil B 1688 . U3 10xkHOH
4acTH eCTECTBCHHOIO apcana, B EBpone oGMep3an # Tak H He
Hayasn CroHTaHHO paccehsThes. 3aBe3eHHblit B 1809 1 u3 ce-
BepHOH yacTH apeana A. negundo var. pseudocalifornicum 6bin
6onee ajanTHpoBaH K HOBLIM YCJIOBMAM, U ero lag-daza anu-
nach 100 neT. AHaNOrMYHO npoTexana Hatypanusauus Bidens
frondosa. Tlonasmas B Espony B 1762 r. B.frondosa var.
puberula nauana paccenatbes Tonbko ¢ 2000-x, ee lag-daza
anunach 250 net. B frondosa var. frondosa nossunace B Espo-
ne Ao3anec, B 1896 rony, u ee lag-¢aza mmnacek Beero 40 ner.

MaTtepuanasl Beepoccniickoi koHpepeHIIHH

and easiness of reproduction, that are the attributes typical for
many successful invasive species. However, the small number
of individual plants does not allow to accumulate high genetic
variability. Only further intensive cultivation of new agricul-
tural, forest and ornamental plants leads to accumulation of ge-
netic variability and selection of adaptive invasive genotypes.

[MonyueHs! naHHbIE ¥ N0 HAKOTUIEHHIO MOPQOJIOrHYECKOM
n3menumBocTH. Tak, y Bidens frondosa nossnnncs mopgo-
TUNBI, HE CBOMCTBEHHBIE PACTEHHAM B INIEPBUYHOM apeasie —
C KpPaeBbIMH A3BIYKOBLIMH LIBETKAMH, C ONYyLIEHHLIMK cTEON -
MH M JIHCTHAMH, ¢ HETUNUYHO JUIMHHBIMH WIH, Ha060pOT, He-
THITHYHO KOPOTKHMH JIHCTOUKAMH HapY)KHOTO Kpyra o0epTkH,
¢ 5-TH pasfenbHbIMU NUCTBAMH. [ToceB ceMsH, coOpaHHbBIX €
pacTeHui C A3BIYKOBBIMM LIBETKaMH, 110Ka3aJl, YTO 3TOT NpH-
3HaK HacJIedyeTCs.

MsI cunTaeM, 4To B nepHoA lag-assl B MHHLMANILHOI Te-
HeTHYeCKN 00eTHEHHOH MOIMYAALMH TIPOMCXOANUT HAKOTLNECHHE
reHeTHueckoi n3meHumBocTH. K dakropam, cokpaluaroiinm
JUIUTENLHOCTL lag-da3bl, Mbl OTHOCHM: 1) NMpeajanTaumio re-
HOTHNA; 2) MaccoBOE KyJbTHBHpOBaHHE; 3) 3aHOC HE OJHO-
ro, a MHOTHX I€HOTHIIOB, T.€. M3HayajlbHas BapHabesbHOCTh
UHULMAILHON nomynauuy; 4) 3aHOC HE M3 €CTECTBEHHOTO,
a M3 BTOpHYHOro apeana; 5) aHoMaJIbHbIE NOTOMIHbIE YCIIOBUS;
6) s caMoonbUINTENEH U aNOMUKTOB BO3MOXHOCTb €IMHHUY-
HBIX CJTy4aeB MEPEKPECTHOTO OnbuUleHHs; 7) cnocoGHOCTEL K
ruGpHan3aLHUH.

HHBeHTapH3alHa HHBa3HOHHBLIX BHAOB. PaspaboraHa
OpUrHMHalbHaA METOAMKA co3faHus YepHbIX KHUT M «black-
JMCTOBY, M3noxkeHHas B «YepHoil kuure ¢nopsl CpenHei
Poccun» n «UepHoit kuure ¢nopsl TBepckoit obnactu». Me-
TOAMKA Mnpeanonaraer nepeuncneHde 100 Haubonee onac-
HbIX 3aHOCHBIX BHOB, CNOCOOHBIX K aKTUBHOMY BO30GHOB-
JICHHIO, PACCEIICHHUID M BHEAPEHHIO B €CTECTBEHHBIC MECTOO-
6utaHus. AHanorudHo «KpacHoit Knure», ouu pacnpenene-
Hbl Ha 4 rpyNHBI pa3HOro MHBAa3MOHHOTO cTaryca. Pa3pabora-
Ha ¥ MeTOJIMKa ornpefie/ieHUss CYMMapHOi# akTHUBHOCTH MHBa3M-
oHHo# ¢paknuu driopsl B pa3nu4HbLIX perHoHax. B HacToswee
BpeMs Mbl KypHupyeM ny6nukauuio «UepHslx kHur» Bopo-
Hexcko#t obnactH, Yamypruu, Cubupu v Benapycu. [lo pas-
pabGoTaHHOH HaMH METOMKE NOANOTABIMBAIOTCSA CIIUCKY pas3-
Horo ypoBHs: [) o6umii cnucox ansa Pocenu; I1) kpynheix
X038#CTBEHHO-3KOHOMHYECKUX PETMOHOB H cybbekToB dejie-
paumy; 1) pernoHanbHbie cnucky U V) NokasibHbIE CIIUCKH
(uanpumep, OOIIT). Msi 060611aeM aHHbIE U3 BCEX perno-
HOB CTpaHbl 4 roToBMM nepedeHn 100 HauGonee arpeccHBHBIX
WHBA3MOHHBIX BUAOB PoccHm. B cBA3M C 0GLIMPHOCTHIO TEp-
PHUTOPHH CIIMCOK HE €/1HH, @ COCTOMT U3 Tpex GnokoB: EBpo-
netickas yacts Poccun, Cubups 1 [ansuuit Boctok.

BruisBienne 6nomopdonornueckux ocobeHHocTeil HH-
Ba3MoOHHLIX BHAOB. CBeleHNs 1mo GHONOTMM IIMPOKO pac-
TIPOCTPaHEHHOH B KyJIbType apoOHHH («4EepHOMNOAHOH pAdOU-
HbI») 0600lIeHbl HaMH B MoHorpaduu «ApoHuss Muuypu-
Ha». [IpoBefieH aHaNHU3 TAKCOHOMHYECKHX MOCTPOEHHIt B po-
nax Aronia, Sorbaronia w Photinia. Tlo pe3ynbraraMm Jkcrie-
PHMEHTAIBHOIO HccNe0BaHUA GHONOTHH OMbLIEHHS CeNaHa
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OliEHKa cTaTyca umcioluxcsa coptoB. Ocoboe BHMMaHue 06-
palleHo Ha TeMITbl HaTypaju3alli¥ BUJa B eBponeiickoi ua-
cTH Poccuu 1 onacHocTh ero 6eCKOHTPOJILHOTO PacCeNeHNs B
€CTeCTBCHHAKIX GHOIICHO3aX.

ITpogeneHo cparlictine 6uonorudyeckux npusnakos Conyza
bonariensis n C. canadensis B BoctouHoM CpeIn3eMHOMOpbE
M B 3KCNCPpUMCHTIbHLIX NoceBax. C. bonariensis NIMEET pan
KOHKYPCHTHBIX NpcUMYIlecTB: o6pasyeT B 2 pa3a Gonblie ce-
MSIH, TOJICPAHTCH K CyXUM O€/IHBIM NOYBaM, LBETET U TUIOAO-
HOCHT HECKOJILKO pa3 3a BEMETALIHOHHBIN CE30H, HMEET IyCcTOe
OMyLIEHHC — TPUCIIOCOONIEHHE K 3aCyXe U HHTEHCHBHOM OCBe-
meHHocTH. C jipyro#i cTopoHsl, cemena C.canadensis NMeloT
6osiee BbICOKYIO BCXOXCCTh, CKOPOCTb M JHEPTHIO NpopacTa-
HHS#, @ PaCTCHHA JIUllIC NEPEHOCAT HH3KHUE TEMIEpaTypb! H
npucnocobiicHbl K JUIMHHOMY CBETOBOMY JIHIO, YTO CJIEJIajo
BO3MOX!bIM paclliMpcHUC apeajia 3Toro Buaa kx cesepy. On-
HaKoO HE MCKJII0HCHA BO3MOXHOCTL MPOABHXKEHHA Ha CEBEp U
C.bonariensis, ¥MCs B BUJly €ro JlaNnbHellly0 ajanTalumio 1
NOTEMJICHNUC KAUMaTa.

OleHKa KOHKYPCHTOCTIOCOGHOCTH 4y KepOAHbIX BHAOB
npoBejicHa HaMu coBMccTHO ¢ nouBoBedamu '6C PAH npu
9KCMEPUMCHTAILHOM  BbIPALIWBaHUK WHBA3HOHHON Bidens
frondosa u abopurcunoi B.tripartita Ha pa3nuuHbIX NOYBaXx
M TIpX pasfiuyHoM YpOBHE yBJaxeHHocTH. Bo Bcex BapHan-
Tax onwita B frondosa vmena KOHKyPEHTHOE NMPEHMYILECTBO
o npupocTy 1 no 6yomacce (B 2—3 paza) U 1o CEMEHHOH npo-
aykrtuBHocTH (B 3-5 pa3). Tak yto runoresa U.OntoHa «Yyxe-
POIHBIC BHJIbI HCIIOJIL3YIOT PECYPChI, HEMCTIONb3yeMble abo-
PHIeHHbLIMH BUAMH» BCPHA JIMIIb HAa HaYaJIbHOM JTalle 3aHO-
ca 4yKCpPOJIHbIX BUJIOB HHa HOBBIE TEPPHUTOPHH. B cnyuae nei-
CTBUTC/ILHON MIHBA3HUH YYXKEPOJIHbIE BUABl HMEHHO BBITECHS-
10T abOpUreHHbIC, TO CCTh KOHKYPHPYIOT C HUMH 32 HMEIOLIH-
ecs pecypchl. [Toaromy runoresa 10mKHa KMETh NIPSMO Npo-
THBONOJIOKHYIO DOPMYNHUPOBKY: «Uy>KEpOiHble WHBAa3HOH-
Hble BU)Ibl 60JIcC KOHKYPCHTOCNIOCOOHDI, YeM aBOPUTEHHBIEN.

CpaBuMTE/ILHBIH aHATH3 HHBa3HOHHOTO cTaTyca Gin3-
KOPO/ACTBEHHBIX 3aHOCHBIX BH/10B NPOBEACH Ha NPUMeEpE ce-
MelicTBa bo6oBsic. 3a nocaennne 20 neT vyxepopHas dpak-
uus dnopsl Cpenncii Poccuu nononuunachk 30 HoBrIMH 6060-
BbIMH — «BexCHILAMK» U3 KYJIBTYPbI, M MMEHHO K 3TOi Ipyn-
ne OTHOCATCA HanbGoJcC arpecCUBHbIE MHBA3HOHHBLIE BHABIL:
Lupinus polyphyllus, Galega orientalis, Robinia pseudoacacia,
Amorpha fruticosa w Caragana arborescens. TTonbiTka BhIA-
BUTh KakoH-IHGO OJIMH IIPH3HAK, ONpeaesAiouMi HHRA3NOH-
HYIO0 aKTUBHOCTh DTHX BHJIOB, K YCTIEXY HE NpHBeNa.

Tak, Lupinus polyphyllus nMeeT KOHKypeHTHOE NpeBOC-
xoncteo Haj L. angustifolius no 6onee Beicokomy unciy 6o-
60B M uMC/ly CCMAH Ha pacTeHHH, Gonblnel nuowany ciox-
HOTO NKUCTa, BOJILIIICMY YHCY LIBETKOB B COLBETHH M CNELM-
¢buKe pa3BMUTHA anjIpolles, KOTOpas MO3BOJIAET LBETKY HMETh
1Ba nepuoa neienius. L. polyphyllus cnocoben pasMHoxarh-
CA BEreTaTMBHO, TOTNA KaK L. angustifolius asnsetca oaHo-
netHukoM. OjiHaKo 110 psijly ApYTHX npu3HakoB L. polyphyllus
ycTynaert L. angustifolius: nMeer 6onee menkue 606wl v ce-
MeHa, Bollee HM3KYIO BCXOXECTh HECKapHPHULHPOBaHHBIX Ce-
M#H, GoJiece MEIIKUC 11bUIbIIEBbIE 3EPHA, a TAKXXE MEHbILIEE YHC-
710 60KOBRIX OOCI'OB M MCHbIIIEE YUCTIO JIMCTLEB Ha noberax,
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4TO MPHBOAMT B UTOTE K MEHbLIEH MJIOLIARH acCCHMHUINPYIO-
HIeH MOBEPXHOCTH.

Galega orientalis iMeeT KOHKypEHTHOE MPEBOCXOJACTBO
Han G. officinalis no Gonee BLICOKOMY YHCIY LIBETKOB H TLIO-
JI0B B KHUCTH, Gonee BbICOKOH (EPTHILHOCTH MbLIbLbI, Bbl-
COKOl COCOOHOCTH K BEreTaTUBHOMY PasMHOXEHHIO M 60-
Jiee BLICOKOH TIOTHOCTH nomynsuui. Ho masHoe — nnowans
KyJILTHTeHHOro apeana G. orientalis HaMHOrO npeBoCcXoauT G.
officinalis. C npyro# cTopoHbl, 1o 4HcTy 60K0BBIX NOGETOB Ha
PacTEeHHH H 110 BCXOXKECTH HECKapH(HLIHPOBAHHLIX ceMsH G.
orientalis ycrynaet G. officinalis.

Robinia pseudoacacia MMeeT KOHKYPEHTHOE TNpeHUMy-
wectBo nepen R X ambigua no uncny cemaH B 606e, uncny
uBeTKOB (M IUIOJOB) B COLIBETHH, HyTh 60Jiee KPYNHbIM MbLIb-
ueBLIM 38pHaM K B 2,5 pasa Gonee BbiCOKOH QEpPTHIBHOCTH
neisiel. C aApyrofi cTopoHst, R. X ambigua useteT ¥ nnono-
HOCHMT HECKOJIbKO Pa3 3a BEreTaLHOHHBIN CE30H, TOrAA KakK y
R. pseudoacacia nosTopHOE 1BETeHHE HAbIONAETCA HE Kax-
IO OCEHb, a TUIO/bl IPH ITOM BOBCE HE 3aBA3LIBAIOTCA.

Amorpha fruticosa viMeeT KOHKYPEHTHOE TNMPEHMYLIECTBO
nepen A. paniculata u A. californica no Gonee paHHeMy npo-
XOXIEHHIO heHONorHuecKuX a3 pasBuths, 6onec BLICOKO#H ce-
MEHHO NPOXYKTHBHOCTH, GoJiee GLICTPOMY NpopacTaHuIo ce-
MsH # uX 6ojiee BbICOKOMH BCXOXKECTH, 6osiee BbICOKHM TEMMaM
pOCTa CESHLIEB, a ITIABHOE, 11O TUIO1A/H KYTETHIEHHOTO apeaa.

Caragana arborescens uMeeT KOHKYPEHTHOE NpeuMyllie-
ctBo Han C. arborescens f. lorbergii v C. laeta no 6onee xpyn-
HBIM NBUIBLEBBIM 3€pPHaM, GOJbLIEMY YKCITY LIBETKOB B COLIBE-
THH M ropasio 6osee BBICOKOH CTeNeHH 3aBA3LIBAEMOCTH Ce-
MsH, a IaBHOe, flaBHel TpaguHUM KyNKTHBHPOBaHUS U 60Mb-
wwelf nnoLaay BTOPUUHONO apeaa.

[pu cpaBHeHnH pacTeHuit Galega orientalis U3 ecTecTBEH-
HOTO Y BTOPUYHOTO apeala NMojy4yeHbl AaHHbIE, NOATREPKAA-
10ILME THIOTE3y 3BONIOLMH YBENWYUBAIOLIEHCA KOHKYPEHTO-
cnoco6HocTH MHBasHOHHRIX BuAoB (Evolution of Increased
Competitive Ability — EICA). UHBa3noRHbI#i eHOTHN OKa-
3ancs Gonee «MOLIHBIMY, YEM MPUPOAHLIA — yBENUUHBAETCS
ob1as 6HoMacca pacTeHus, JUIMHA COLIBETHA, HHCO LIBETKOB,
IUI0J0B ¥ CEMEHHas NPOAYKTHBHOCTb.

Takum 06pa3zoM, y Bcex CpaBHHBAEMbIX Nap HHBa3HOHHLIE
BHIbl HAMHOTO NPEBOCXOMAT HEJUYAIOIME NO YMCIY 1IBET-
KOB M NJIOJOB B KHCTH, Bonee BRICOKOH IMJIOTHOCTH nonyns-
uMH, a maBHOE — MO TUIOINAAM KyNsTHUreHHoro apeana. floa-
TOMY Mbl CUHTAEM, HTO JUIfi OOBACHEHHA ycrexa BHEApEHHs
B €CTECTBEHHBIE QHTOLIEHO3bI HauGoOsIEe arpecCUBHBIX BHOB
ceMeiicTa Bo6oBeie Gonee npuemnema rurnoTe3a «AaBlieHus
auacnop» (Propagule Pressure Hypothesis).

H3syuenne mukpomopdonornyeckHx NpHIHAKOB HHBA-
3HOHHBIX BH/0B ¥ OLleHKA WX 3HAYHMMOCTH AJS Lesiell cH-
CTeMaTHKH. M3BeCTHO, YTO BO MHOTHX CJyuasx JHIIb OMH
FeHOTHN 3aHOCHOro BMAa obnanaeT MHBA3HOHHOM aKTHBHO-
CTbIO, HanpuMep, Bidens frondosa var. frondosa. Kpome Toro,
MMKPO3BOJIIOLMA BO BTOPHYHOM apeasie HEPEAKO NMPHUBOMT K
¢$hopMHpPOBaHHIO HOBBIX BUIIOB (Aronia mitschurinii, Epilobium
pseudorubescens) ninu rubpuaos ¢ abopureHHbIMU (Solidago
X niederederi). Hepenxo ru6pHAOTeHHBIN BHA OKa3biBAETCS
Gonee arpecCHBHbLIM, YeM €TI0 POIAMTENH, HaNpUMep, MaccoBO
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paccenstommecs Amelanchier x spicata, Symphyotrichum x
salignum, Reynoutria x bohemica.

OrnipejielicHUE 3aHOCHBIX BUIOB KpaiHe 3aTpyIHEHo, nod-
TOMY YpC3BbIHAHHO BaXKHO W3Y4YEHHE H3MEHYHBOCTH HX MOD-
thonoruucckux NpU3HaKkoB BO BTOPUYHOM apeaJie U CpaBHEHHUE
C TaKOBbIMH Y pacTeHHil U3 eCTeCTBEHHOTO apeana. B cBa3u
C 3THM B OT/CJIC (IIOpPhI MIPH MOANEPXKKE COTPYAHHKOB OT/E-
na pexjiponoruy F'EC PAH n3yuen nonumopdnsmM BUIOB pona
Amorpha (A. fruticosa, A. paniculata u A. californica). Ot™e-
4eHbl /1B2 BApHaHTa OIYIUCHHUS YallledKH, TPY BapHAHTA OIly-
IIEHHS OCH COIBCTHS, TPH BapHaHTa BEJMYMHB 3yOLIOB ua-
LIEUKH: a) C O/IMHAKOBLIMHU NO pa3smepam 3ybuamu; 6) oauH
JUTHHHBIA y3Kui 3yOcil M 4 KOPOTKHMX; B) 2 JUIMHHBIX Y3KHX
3ybua ¥ 3 kopoTkux. CjicsiaH BbIBOJ, YTO CTOJIb BLICOKAA BapH-
abenbHOCTH MOPQOJIOTHUCCKUX NTPH3HAKOB HE NO3BOJAET CUH-
TaTh MX JIMarHOCTUUCCKHUMH,

B sniaGopatopuyn 6MoxuMun 1 ¢usnonoruu pacrennii I'6C
PAH mcTo/10M CKaHupylole# 2J1eKTPOHHONH MHKPOCKONHH H3-
yueHa MUKpOMOpP(}OJIOrs TPHXOM CEMSHOK 8 TaKCOHOB poaa
Solidago, 5 — pona Conyza v 4 — pona Bidens. YcraHoBi€HO,
4TO CeMAHKH BceX npejicTaBuTeneit poros Conyza v Solidago
MOKPBITHI JlyTUIEKCHAIMH TpUXOMaMH. B npenenax pona Bidens
3TOT NPHU3HAK BaphUpYCT: Y abGopureHHuix B. tripartita v B.
cernua CEMsIHKH ONYIICHb! IPOCTHIMM OJHOPAAHLIMH MHOTO-
KJIETOYHbLIMU TPUXOMaMH, y WHBa3HOHHO# B. frondosa — ny-
TJIEKCHBIMH TPUXOMAMHU, a Y MHBa3HOHHOH B. connata — Tpu-
xomamy obounx TunoB. s ponoB Bidens n Solidago pazpa6o-
TaHbl KJIIO4Y JUIS ONPE/C]EHHS BHIOB MO XapakKTepy ofylue-
HHS CCMAHOK M CTPOCHHIO TPHXOM.

IBOJIOIMIO CHCTEMBb] KOHCOPTHBHBIX cBA3e#l HHBA3HOH-
HbIX BH/IOB ¢ BO30y/1HTe1aMH Go1e3Helt H BpeaHTeIAMH H3-
YHaloT COTPYAHUKH oT/icna 3amuTel pactenu#t 'BC PAH. Ocy-
IIECTBJICH MOHUTOPUHT BpeaNTENIe U NAaTOreHHbIX OpraHM3-
MoB Y Ribes aureum. Jlo 2000 r. uu B F'BC PAH, Hu B ropoz-
CKHMX HacaxjleHUsX MOCKBEI BpeauTeNe U cuMnToMoB Gosnes-
He# y 3Toro BUAa He oTMcuanu. B 2010 r. kapTHHa H3MEHWNACh:
R.aureum crana croiib ®e CHIBHO TIOpaXKaThCS BPEANTENSAMH
¥ 6one3HsAMH, Kak M aOOpUTCHHbIE BIM3KOPOACTBEHHBIE BUILI.
OrMmeucnbl 8 HacckoMbIX-BpeaMTeseli, 6 NaToreHHLIX MHKpO-
OpraHu3MoB M BHpycHbic 60ne3HH. TO JaeT OCHOBaHHE NO-
nararth, YTO B MPOICCCE HATYPaIM3ALUM NPOMCXOIMT ajanTa-
Uus NMaTONCHOB K YY)XXCPOAHLIM pacTeHHaM. Taxum obpazom,
runoresa Y. DnToHa « YenemHOCTh HHBAa3UK UYXKEPOAHLIX BU-
J0B OGBACHACTCS OTCYTCTBHEM BO BTOPHYHOM apealle BpeaHTe-
JIEH ¥ NaTOrCHOBY» BCPHa JIMIIb Ha HayaJIbHOM JTane HaTypaiu-
3auMu. B jlanbHeiineM HabmoflaeTcs KOIBOMIOLMA KOMIIEKca
«qyXHePOIHbIA BHjL — aOOPUTEHHBIH NaTOreH.

Cotpynnuku otjieia Bo mase ¢ JL.I. Cepoil usyuaor u
OMOJNIOTHIO HHBA3HOHIBIX HACEKOMBIX — BpeWTeNEH, NOBpexk-
Jarownx apescchbic pactenus B 'BC PAH. [1popanxupoBba-
HbI BH/IbI ACCHA 10 MX YCTOHUMBOCTH k Agrillus planipennis n
BHBI [THXT 110 YCTONYUBOCTY K Polygraphus proximus.

Briasiicnne nanbGonee unHBazubenbHbIX coobiecTn
nposeacto B otaciac ¢mopsl 'BC PAH. DxcnepumeHTanbHO
npoBepcHa runoresa Y.2ntoHa « MHOroBHa0BRIE cooBLICOTBA
Gonee CTOHKH K BTOPXKCHHIO YYXXEPOAHBLIX BHIOB, YEM Ma-
noBHJIOBKIEY. [IpoBe/ICcHO MCKYCCTBEHROE BHeApeHHWe Bidens

MartepnaJgsl Becepoccuiickoilt kOHpepeHIHH

frondosa B ecTecTBEHHbIE COOOLIECTBA C BAPbUPYIOLIMM YHC-
JIOM CJIararoIMX WX BHAOB H C pa3IHYHbLIMH JOMHHAHTaMH.
BrisiBnieHO, 4TO MHBa3HOENbHOCTh PACTHTEbHBIX COOOILECTB
onpenenseTcs He CTONbKO MX GHopasHOOGpa3ueM, CKOIbKO
CTPYKTYpHpOBaHHOCThIO. CoOGLIECTBO NMPOTHBOCTOMT HaTH-
CKY 4Y)KepOIHBIX BHIOB, ECIIH COCTOUT U3 2 — 3 BBIPAXKCHHBIX
JIOMHHAHTOB M 6 — 10 COMyTCTBYIOIINX BHUIOB.

Hawb6onee unsasubenshsiMu B 'BC PAH coobuecrsamu s8-
ASOTCA KaK pa3 MHOTOBH/IOBbIE IPyNnupoBkH 1o 6epery p. JIn-
xobopka. IlonbiTka caepXark 3A€ChL pacceneHue Impatiens
glandulifera ycniexoM He yseHuaiacs. Hanpotus, ecian Ha kon-
TPOJIBHOM TUIOMIAKEe YUCIIO 0cobeil B 3aBUCUMOCTH OT 3KOTONa
cocrarnsno 200-350 3x3/M?, TO Ha IJIOIIAAKAX, ¢ POBOAWIN
yAIEHHe, TUTOTHOCTD MOMY/IALMH HEYKIOHHO MOBLILIANIACK U Ye-
pe3 3 rona cocraswia yxe 700 3k3/M?, a BMecTo abOpHIreHHbIX
NOABWICA ApYroif HHBa3HOHHEIHN BUI — Heracleum sosnovskii.

Bonee obHanexHBaloOWMUA pe3ynasTaT NojayyeH NMpH caep-
*)uBaHUY paspacTanns Solidago gigantea. Uepe3 asa roaa rno-
cJle MEXaHHY€eCKOr0 yAalIEHHA YHCIIO ee T06EroB CHH3NIIOCH B
1,2-2,5 pa3a, a 4HcnO abOpPHTeHHBIX BHUAOB Ha JIKCIICPHMEH-
TaJIbHBIX [UTOLAAKAX YBETHYHIIOCh.

HauGoneimu#t ycnex umena 6opsba ¢ 1anbHEBOCTOUHBIM
Adenocaulon adhaerescens. JTOT BMI BBIUET 3a NpEIeEnsl
3KCMO3ULMM OKONo 15 neT Hazaa. [InoTHOCTL MomynsuUMUKM co-
crasnsana 83-211 wr./m?, a npoexTHBHOE NMokpbiTHE — 100 %0.
B 2009 r. yHHUUTOXEHB! BCE PacTEeHHA, NMPOU3PACTABILIHE Ha
npo6HBIX MIOIIAAAX N0 FpaHHLE 3anoBeaHoi aybpasel ['BC
PAH, n Hau6Gonee KpynHbie 3apocid BAOJbL acdanbTHPOBaH-
HBIX lopor — Beero 24692 skzemmnunsipa (okoso % npouspacra-
rolux B caay). B 2010 r. yncno pacteHuii Ha y4ETHRIX TJO-
IIaIKaX CHU3UNACh B AecATh pa3 (473 npotur 4247) u nos-
BUIHCh abopureHHsle Buabl Galeobdolon luteum, Impatiens
noli-tangere, Aegopodium podagrarium v np.

OnHako MaclTabHOE YHHUYTOXKECHHE MOXKHO TMPUMEHATh
TONIBKO K BUJIaM, pealibHO «yXORAUHIM» 32 rpaHuLy cana. s
pacTeHHi, BBILLEALIUX 3a Mpelesbl IKCNO3MUUA €ANHUYHO
WIIH HEYyCTONYMBBIMY MOMYNALMAMH, HOCTAaTOYEH EXKETOHbIH
MOHHMTOPHHT UX pacceNeHHs M yAaleHHe C yYacTKOB, He ABINA-
IOILMXCA KOJIJIEKLIMOHHBIMH.

Paipa6oTrka mep 6Gopb6bl ¢ HHBa3HOHHBIMHM BHIA-
mu Beaercs B YeGokcapckom ¢unuane 'BC PAH. 3pech
A JlumMuTpHeBbiM paipaboTaHbl «PeKOMeHIALUH MO CHHXe-
HHI0 HUTOKAPAHTHHHON OMACHOCTH NPH OpraHM3alMH U Npo-
BEICHUN 3UMHEN TOAKOPMKH BOPOOLUHBIX NTHII CEMEHAMH
noficoMHeYHUKa B cpeaHel nonoce Epponeiickoit uactn Poc-
cun». B UyBamun nogkopMka NTUL 3uMoii nofb3yetcs 60/sb-
ILOH NOMYJAPHOCTBIO CPENH HacesleHHA. J[ns 3Toro Ha phiH-
Kax TNPOAAlOT HEKOHAMLUMOHHBIE CEMeHa NOACOJHEYHHKA C
TIPUMECHIO CEMAH COPHBIX TpaB. Bo3HMK HOBBII BekTOp pac-
ceNleHUss MHBa3MOHHBIX pacTeHUi — ¢ kKopMoM 1A nthl. B 3a-
nosegHuke «IIpHCYpCckmit» 3adMkcHpoBaN MOABNIEHHE He-
ckonbKHX ocobelt Ambrosia trifida n A.artemisiifolia, pacce-
JINTBCA KOTOPBIM HOKA HE NMO3BOJIMIH.

BbifiBJIeHHE pecypcHOro NOTeHUHada HMHBa3HOHHBIX
BHA0B — HOBOE NeEpcrnekTHBHOE HanpasneHue pabotsl I'BC
PAH. Ilpu 3aroToBke MHBa3MOHHBIX BHAOB, C OJHOI CTOpPO-
Hbl, B KaKOH-TO Mepe peajau3yloTcs 3HaYHTElbHbIE 3amnachl
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XO38HCTBCHHO-1ICHHOTO ChIpbfl, @ C APYroil — cCOKpallaeTcs
HEraTMBHOC BJIMSHUC HY)KEPOAHBIX pacTeHHil Ha GuopasHo-
obpazue pervona. Onupaschk Ha 3aKOH roOMOJIOrHYECKHX PAJOB
H.U. BaBunora, Mbl NPEANONOKUIY, YTO B HEKOTOPhIX WHBA-
3HOHHBIX BH/1ax COJICPKATCs ACHCTBYIOLUME BELIECTBA, CXOM-
HbIE C TAKOBBIMU Y GJIM3KOPOACTBEHHBIX aGOPHUIEHHBIX JieKap-
CTBEHHBIX pacTcHHI. CpaBHUTENbHBIN PUTOXMMHUECKNH aHa-
73 4yXEPO/HhIX/abOPHIeHHBIX BUIOB IPOBOANTCA B abopa-
TOpHH du3HoNorUn U 6uoxumuy pacrennii 'bC PAH. Hayue-
HO coicpxaHuc (JIaBOHOMAHOrO KOMILUIEKCa M KpEMHHUS AnA
Solidago canadensis / S. virgaurea, Chamomilla suaveolens /
Ch. recutita, Bidens frondosa / B. tripartita n Ans pana uHpa-
3uOHHbIX BUJI0B: Conyza canadensis, Robinia pseudoacacia,
Lupinus polyphyllus, Galega orientalis, Aronia mitschurinii.
OnbiT MCNONL3OBAHNWA MHBA3MOHHLIX BUIOB 0000IlEH B
moHorpaduHn «PccypcHnlii NOTEHUMaN MHBa3HOHHBIX BHIOB
pacTenuiin. BB masc 2 cobpaHbl 1aHHbIE NO BHJAaM, KOTOpbie
aBTOPhl PCKOMCH/IylOT CODHpaTh B AHKOPAcTyIIMX HWHBAa3H-
OHHBIX HONYJSAIIMAX H MCTIONB3OBAaTh MO Ha3HAYEHMIO (HO He
KyJIbTUBMPOBATh Ha CaJIOBbIX yuacTkax!). [7aBa 3 nocssile-
Ha BW/laM, KOTODPbIC MCTIONL3YIOT KakK pecypcHhle B HacTOA-
1Liee BpCM$, HO 1IPUMCHCHHE KOTOPHIX, HANPOTHB, aBTOPLI Ha-
CTOATEJILHO PCKOMCHJIYIOT HACKOJIbKO BO3MOXHO COKPaTHTh,
160 ux KynLTHBHpoBaHuce 6¢3 cobIoaeHNS TOTHOrO KOMIIJIEK-
ca arpoMcpONpHATHH IIpHHEceT ropa3fio GONbILE BpEaa, YeM
TI0J1b3bl, KAK 3TO CiIyumsioch ¢ GoplieBHkoM COCHOBCKOTO.
BrisinsicHHe BCKTOPOB paccelleHMs HWHBA3HOHHBLIX
BHAOB. BekTop «ciiyyalHblii 3aHOC» HW3y4ascs COBMECT-
HO ¢ 6GclopycCKMMM KONJIeTaMH Ha TulaHtauuax Oxycoccus
macrocarpos. 3jicch 06HapyKeH KOMIUIEKC YYKEPOAHBIX pac-
TEHHH, JiMacnopsl KOTOphIX GbLIN HelpeJiHaMepeHHO 3aHece-
Hb U3 CILIA ¢ nocasiounibiM MatepuanoM. [IposezieHa orieHka
JMHAMKKY YMCHCHHOCTH 3aHOCHBIX BU0B H MOHHUTOPHHT pe-
3ynbTatoB 60ps6Ll ¢ HUMU. U3 22 HoBeIX suig ¢nopwt Benapy-
CH UYXCPO/IHBIX BHJIOB 1OCNIE TPEX JIET MJIaHOMEPHBIX paboT
[0 MX MCKOpCHCIMIO 3 BHj1a COKPAaTHIM YUCIEHHOCTh MOIy-
nsuui, 7 coxpaHwiy cTabHIbHO HU3KYIO YHUCIEHHOCTD, 9 co-
XPaHWIM CTabHILHO BBICOKYIO YHCJIEHHOCTb, @ 3 — YBENINYH-
JIM YUCJICHHOCTh ¥ BCCIIMINCH B €CTECTBEHHbIE (DUTOLIEHO3BI.
Ente 20 siecT naszaji 0CHOBHBIM BEKTOPOM NPOHMKHOBEHHUA
4yXKEPOAHBIX BUJIOR CITYXUJIH TPAHCTIOPTHBIC NYTH, U ¢uiopa
XKeJle3HbiX lopor MockoBckolt 061acTH €TanbHO U3yyeHa co-
Tpyauukamu naboparopun I'ep6apuit 'bC PAH M.C. HUrnaro-
BbIM U B.J[. Boukunnim.
Ceiiuac 1iepBclCTRO IPUHAUIEKHT UHOMY BEKTOpY — «Ber-
CTBO M3 KyJsTyphi». B 2009 r. npu CopeTe 60TaHKHYeCKHX ca-
JI0B CO3/laHa KOMHCCHA 110 MHBA3MOHHLIM BHIaM, KoTopas

MaTepuanasl Beepoccuiickoii kondepenunn

paspaborana «Konexc ynpaBieHHs TOBEAEHHEM WHBa3HOH-
HbIX YYXXEpOAHbIX BHIOB B GoTaHMueckux cajgax Poccum».
DTOT AOKYMEHT TNPHHAT yYaCTHHKaMH KOHGEpEeHUMH Mo co-
XpaneHuio 6nopa3Hoobpasua (Apocnasns, 2011) u onobpen
Ha [lepBOM opraHu3aLHOHHOM cbe3fe CoBeTa 6OTaHHUECKUX
canos crpad CHI™ npu MexxyHaponHo# accounaumu Akape-
muu Hayk (Mocksa, 2013).

JeransHo obcnenoBana yyxepontas ¢pakuus ¢uops FEC
PAH, Hciiouas KOJJIEKLMOHHBIE NOCAXKH, ¢uiopHcTHYECKHi
CNHMCOK cafa HacyuThiBaeT 856 BHaoB: 513 — aGopHreHHblie,
293 — «b6exeHLbI» M3 KynbTyphl, S0 — Hy)KepoaHble COPHAKH.
[lo cpaBHEHHIO CO CIUCKOM (WI1Ophl, COCTABNECHHLIM MNMPH 3a-
Kiajake caaa 70 neT Ha3al, YMCI0 HeaGOPHIeHHLIX BHOB BO3-
pocno B 15 pa3! [lpoBeneH KOMIUIEKCHBIN aHaIN3 4Y)KEpoa-
Ho#t ¢pakumy duopbl. OMUpasCch Ha KOHUEMLMIO O Npeojoe-
HHH 4y)XepOAHbIMH BUAMH Pa3M4HLIX 6apbepoB NpH GOpMH-
POBaHHK BTOPHYHOIO apeaja, Mbl paspaboTalin CXeMy 3TarnoB
HaTypaJM3aliii YY>KEPOAHBIX PAaCTEHHI M pacrpencneHus ux
110 HHBa3HOHHOMY cTatycy. OTMeUEHbl PACXOKIEHHA C «Iipa-
BWIOM 10», 06bACHsAIOLIHECA NPHMEHEHHEM HAY4HOTIO MOAX0AA
K MHTPOIYKLHH pacTeHHH U 1eCTBEHHOCTBLIO KOHTPONA pacce-
JIeHUst HHTPOTY IHPOBAHHLIX Ha IKCMO3MLIMAX PACTEHHIA CO cTO-
POHB! KypaTopoB koJuleKuHOHHbIX yuacTkoB I'BC PAH.

Ouexka MHBa3MOHHOTO TOTEHUHATA HATYPaIH3YIOWMXCA
pacTeHHH IEeMOHCTPHPYET HEBBICOKYIO PONIb KOJL1eKLmii [nas-
Horo Gorannyeckoro PAH B oforaiennn yyxepoaHoi ¢pax-
uMu MectHo# duopsl. OKoJIO NOMYCOTHH BHAOB He «cOexa-
JIM» W3 caja, a, HaNpOTHB, BHEAPHIIHCh HA €r0 TEPPHTOPHIO
KaK copHsku (Bidens frondosa, Erigeron annuus, Impatiens
glandulifera v np.). BONLIINHCTBO YCKONb3HYBUIMX M3 KYJbTY-
pbl BHAOB BCTPEYAIOTCA BHE KOLNEKLUMHA eTMHHYHLIMH 0C065-
MM MM Xe o6pasyloT HeycToifunsble nonmynauuu. Jlocrosep-
Ho u3 'BC PAH «c6exan» toneko Adenocaulon adhaerescens.
Mel cyuTaeM, uTO GOTaHMYECKHE CaJhl HENb3d PacleHH-
BaTh KaK MPAMBIX «MOCTABUIMKOB» MHBAa3HOHHBIX PacTEHHI.
Hx mMoxHO cuuTaTh TpHrrepamu (OT aHr. frigger — Mycko-
BOM MEXaHH3M), KOTOpbIE JIMIIB 3aMyCKaloT CAOXKHYIO LEenoy-
Ky MPOLIECCOB BHIPaGOTKH BLICOKOAJANTHBHBIX BHJIOB.

[pu nepBUYHO MHTPORYKLIMH B GOTaHHUECKHX CajlaxX UIET
oT0Op Ha BBICOKYIO MPOAYKTHBHOCTB, YCTOWYNBOCTD U IPOCTO-
Ty pa3MHOXEHHA, TO €CTh Ha NPH3HAKH, CBONCTBEHHBIE MHOTHM
YCNEUHbIM MHBa3HOHHBIM BUaaM. O/IHaKO MaJloe YMCII0 IK3eM-
TUIAPOB HE aeT BO3MOXKHOCTH HAKOTIMTHCA BHICOKOH reHeTHYe-
ckoit HaMeHuUBOCTH. Tonbko nanbHeliuee WHPOKOE KyNLTHBH-
POBaHHE HOBBIX CENbCKOXO3AMCTBEHHBIX, IECHBIX U 1EKOPATHB-
HBIX PacTeHHH NPHBOAMT K HAKOTUIEHHIO NEHETHYECKOH H3MEH-
YHUBOCTH H 0TOOPY aJanTHBHbIX MHBA3HOHHBIX FEHOTHIIOB.
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PaccmompeHsi gonpock! coxpaHeHus audos poda Rhododendron L. @ ycnosusix unmpodykyuu. B 3adavu uccnedosaHuil 8xo-
duno: nononHeHue 3kcrepuMmeHmansHol konnekyuu pododerHdpoHos 8 6omarudeckom cady CrIBITITY HoabIMU UEHHbIMU 8u-
0amu ¢ no3uyuu oxpaHsl eeHogoHda u noddepxaHus buopasHoobpa3sus eudos, HopM U Kynbmusapos (3aMeHa pacmeHud, ebi-
nadarwux e pesynsmame Oelicmeus pasnuyHbIx ¢ghakmopos), udyyeHue 8 npupodHol obcmaroeke ux 6UOIKONO2UYECKUX OCO-
6enHocmel u adanmayuoHHbIX BO3MOXHOCMEU, OUEHKAa XU3HECTIOCOOHOCMU U NMepCrneKkmuaHoOCmu ux uHmpoOyKyuu e ycno-
susix Cl16. MNpusedexbl OaHHble 0 sudax pododeHOPOHO., 8x00AwWUX 8 KpacHbil cnucok MCOIT (MexdyHapodHo20 coto3a oxpa-
Hbl U NpupoBsl PECYpPcos) u Npouspacmalwiux 8 Hacmosuwee epeMs 8 6omaxuveckom cady CII6ITITY. YkasaHb! kameeopuu u
Kpumepuu cocmosiHua eudos. ObpalweHo eHuUMaHue Ha HeobxoduMmocme cobnudeHuUs azpomexHUYecKux meponpusamud, obe-
creyusanowux yo0oenemeopumenbHylo COXPaHHOCMb UHMPOoGyyeHmos.
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The problems of preserving species of Rhododendron L. in the conditions of introduction. The objectives of the study included:
the completion of an experimental collection of rhododendrons in the botanical garden SPBGLTU new valuable species from the
perspective of the protection of genetic resources and the maintenance of biodiversity species, forms and cultivars (replacement
of plants falling as a result of various factors), a study in the natural environment and the biological and ecological features of the
adaptive capabilities, evaluation of the viability and prospects of their introduction into the environment of St. Petersburg. The data
on the types of rhododendrons, included in the IUCN Red List (Intematiogal Union for Conservation of Nature and resources),
and is currently growing in the Botanical Garden SPbGLTU. Specify the categories and criteria of the status of species. Drawn
aftention to the need to comply with agro-technical ineasures.to ensure satisfactory preservation of exotic species.

Keywords: introduction: introduction, Rhododendron, Saint-Petersburg

Pon Rhododendron L. — onuH u3 6orarefilinx no BUAO-  MOTYT GbITh UICTOYHHKOM [JIS MONyUYeHHUS JIEKaPCTBEHHBIX
BOMY COCTaBY B CCMCHCTBE BEPECKOBLIX. DTH PACTEHUA AB-  NpenapaToB And oGpHUHANLHON M HAPOAHON MENULMHBI,
JSIOTCA YPC3BhIYAHHO 1IGHHBIMH W NEPCNEKTUBHBIMH 06Db- Heo6x0aMMo OTMETHTb, YTO POAOACHAPOHBI 4YPE3BhI-
exTamu aas osesciiciusa. IToMuMo acteTHyeckol LeHHO-  yallHO YA3BHMBI M OYeHb NJIOXO MpyucnocabauBaloTca 3a
CTH, MHOTHC BHJIbl 00nanaloT ueneOHbIMM CBOWCTBAMH M TNIpEAENaMH NPUPOAHOrO apeania, 0COGEHHO B YCJIOBUSX C
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HHTpOAYKIHS "

HecTabWILHBIMH KJIMMATHYECKMMH YCJIOBUSAMH (Hampu-
Mep, Ha Cenepo-3anaac Poccun) [1]. Ux HHTpoAykuUHd
B 3THX YCJIOBHMAX, OCYlIlECTBJIs€Mas B X0/ MHOTOJETHHX
npo6 1 omunbok, 3acNykKH1BacT CAMOro NPUCTAJILHOTO BHH-
MaHus. Tlpn 3TOM CTOHT yNnOMAHYTbL TPYAHOCTH ¢ obMe-
HOM CCMAH ¢ 3apy6exXHbIMU CTpPaHaMH NO KaTanoram B Ha-
cToslice BpeMs.

[pu nocratouno y3xoif 3KOJOrH4ecKoi NMpUYpoOUEH-
HOCTH M NPUXOTIUBOCTH, MHTPOAY LUPOBAHHbLIE BHALI PO-
JI0ACH/IPOHOB BXOJIAT B NPOTHBOpeuYHe ¢ pasHooGpasnem
H HecTabMILHOCTHIO KIIMMaTHYECKUX CHUTyauni paloHa
X HHTPOJyKIIMH. 3a mocaeanune 30 net BO3POCHO YHMC-
JI0 MOTOJIHRIX M KJIMMATHYECKUX aHOMAaJUii: HEMpPHBLIY-
HO BBICOKHC JUISl HAlICTO PErHOHA MOJOXKHUTENbHBIE TEM-
nepatrypel B COMCTAHHHW C HU3KOH OTHOCHMTEJNbLHOH Biax-
HOCTBLIO BO3/lyXa M KaK CJIEACTBHE — AeHULUNT BJIarH B No-
4yBe. A IMOCKOJbKY POMOJAEHAPOHL B OOJBLIUMHCTBE CBO-
€M pacTCHHA BIaXHbIX MecToOoGHTaHMiA, XapaKTepH3y-
louHuxcs 60JIbINTUM KOJIMYECTBOM OCaJKOB M NMOCTOAHHO
BBICOKOW OTHOCHTC/ILHOH BJIaXXHOCTbIO BO34YyXa, TO TO-
ao6Has cHTyallMs JUIS HUX MOXET pacCMaTpHBATbCA Kak
KpHTHYCCKas.

Heo6x0a1MMO OTMCTHTB, YTO CHELMaNUCTaMH JaHa
oleHka ro6anLHoro NMpUPOAOOXPaHHOrO CTaTyca BHAOB
poaa poJIoACH/POH B OTAENBLHBIX reorpaduueckux pai-
OHaX M TAKCOHOMWYCCKMX rpynnax. PesynbTaToM 3TOMH
pabotsl asunock noseiacHiue u3nanua «The Red List of
Rhododendrons» Douglas Gibbs, David Chamberlain and
George Argent. Source: IUCN (2001) [2].

Htoropas ollcHka M3/laHUA TOKa3LIBAET, YTO NPUMEpP-
HO 25 % Bcex TakCOHOB POJIOIGHAPOHOB B IMKOM npHpoae
HaxXoAsTCcA 110/1 yrpo3oit ucuesHoBeHusa. HazpaHa ocHOB-
Hasg npUuuHa — RBO3jICHiCTBME M3IMECHEHMA KJIMMaTa, 4To
NPEACTaBJIACT CCPhC3HYIO YTpo3y MPOHM3IPACTAHHIO POMO-
IEHIPOHOB B CCTCCTBCHHKIX MecToo6uTaHusx. Heobxonu-
MO MPHHHMATh MCPhl 110 COXPAHEHHIO HAXOAAMXCH MOJ
yrpo3o# ucuc3nosenus BuaoB. U 3neckh, GoTtaHudeckue
cajbl, JIPYrue clciiMaju3UpPOBaHHbIE CaAbl H IHTY3HACTHI,
AOJKHBI UrpaTh ocobylo pons.

AKKJIHMATH3AUMS -

B sausape 2001 r. Cosetr MCOII (MexayHapoaHslii
€003 OXpaHbl MPHPOJIEI ¥ NMPHUPOAHLIX PECYPCOB) NPHHAN
HOBYIO BEPCHIO KaTeropuit ¥ KpHTEpPHEB COCTOSAHHSA BH-
OB POAOAECHAPOHA!

Extinct (EX) — ncuesnyemue; Extinct in the Wild
(EW) — wucuesHymmne B Aukodi npupoae; Critically
Endangered (CR) - Haxomsmuecs B KpHTHYECKOM
COCTOSHUH;

Endangered (EN) — naxoasmuecs noa yrpo3oii ucues-
Hosenud; Vulnerable (VU) — ya3eumsie; Near Threatened
(NT) — HaxoasiluMecs B COCTOAHHH ONHM3KOM K yrpoxae-
Momy; Least Concern (LC) — BrI3biBalOILIME HANMEHDbIICE
onacenune; Data Deficient (DD) — Henocratok aaHHBIX;
Not Evaluated (NE) — He oueHeHHBbIE [2].

B Goranuuyeckom cany npH Mmnepatopckom JlecHom
MHCTHTYTe ObIT HAKOIJIEH YHHKANbHLIA ONBIT MHTPOAYK-
I[MY NIpEACTaBHTENEH poaa poloAeHAPOH. B 3naMeHuToH
konnekunn J.JI. Bonbda Guuto cobpano u onucano 50
BUIOB U GOPM BEIHKONEMHO 1BETYUIMX KyCTapHHKOB [3].

Kak moka3niBaeT OTBIT TNMEPBHYHON WHTPOLYKIHH,
n3 anpo6uposanHbix J.J1. Bonedom B ycnosusax r. Ile-
Tporpaga 92 BHAOB U ¢dOpM pOXOAEHAPOHA, NMPUMED-
Ho 50 BuaaM Obla naHa OLEHKA MODPO30CTOHKOCTH
[-111 6anna. C 6anynom Mmopo3ocrtolikoctH IV — Morau
BhIpaluBaTsca 11 TakcoHoB poaoneHapona (31 sua po-
JOAeHApOHA ObIN NpH3HAaH HENEpCNneKTUBHLIM). K coxa-
nennio, k 60-M rogam XX ctonetus xoyuiekuus Obina
npakTHYeckHu yTpaueHa. Ko BpeMeHH Hauana HaluMX Mc-
cnenoBanuli ( 1972 r.) poa Guinl peAcTaBaeH 2 BUIAMU!
Rhododendron japonicum (A. Gray) Suring. — Bblpalu-
BaeTcs B AeHapapuu CII6IJITY 1 sksemnnsap ¢ 1894 1.
n Rh. luteum Sweet var. glaucum E. Wolf, 2 pactenns
npouspactaioT B apbopetyme ¢ 1910 r. CocTosHue ux
paccMaTpHBaJiock Ha TOT NMEPUOA KaK HEYNOBJIETBOPH-
TeNbHOE.

Bo3o6HoBneHne paboT no MHTPOAYKUHHM POAOAECH-
IpPOHOB GvINO MpeaANnpUHATO HaMK ¢ 1972 r. [4]. B 3ana-
4YHM HaLIMX UCCNENOBaHMHA, BXOAMIIO MOMOJHEHHE IKCTIE-
pHUMEHTaNnbHOM XONNEKUNN HOBBHIMH LIEHHBIMH BHUAAMH

Tabnuua. Buapl poaoaeHApPOHa, BHeceHHble B Kpachbid cnucok MCOM* [2] u 8 KpacHyio kHury CCCP**[7] v npouspacTraiowue

8 6boraHuueckom cany CNBIMNTY.
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Rhododendron albrechtii Snonns * 1995 r., 2 1,4 v 1
Maxim. (Xoxkxkaiino, XoHncto), | LC Benbrus,
Popojienyipont Ansbpexra K8, KanmTtxayT
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MpoaomxeHue Tabnuubl
1 2 3 4 5 6 7 8
Rh.ambiguum Hemsl, Kurait * 1974 r., 1 1,5 \Y% 11
P. coMHHTENBHBI K8, LC JlatBus, Pura
Rh. atlanthicum Bocrok Ces. * 1975, 1 1,5 Bun He 11
(Ashe) Rehd. AMepHKH, LC | TIepmanus, bpemen HMHTPOJY LHUpOBaIcA
P. atnauTuucckuit K9
Rh.aureum Georgi Anraii, CasHul, * 1997, 2 0,15 I fruct., 11
P. 3onotHCTHIH Syn. HNaypus, LC | IOxno-Caxanusck, HO KamnpH3eH ....
Rh. chrysanthum Pall. | P/IB, Caxanun, Kopes, JIBO PAH
MoHronus, 2)2002r. 1 0,15
Snouwus, I'epmanus, Bpemen
K9 3) IOxHo-CaxanuHck, 3 0,1
BC, U3 ecTeCTBEHHBIX
MecTOOOHTaHHH
Rh. brachycarpum Kopes, sInouus, * 1976 r., 2 1,7 1 I-11
D. Don ex G. Don K7 ** Hopseruns, Ocino fruct.
P. xopoTkonnosstit LC 1976 r,, 3 1,5
I'epManus, DcceH
2006 r. 10 | 0,2
Rh. calendulaceum Boctok Ces. * 1984 r, 7 1.5 I 1
(Michx.) Torr. AMepHKH, LC JlatBus, Pura fl
P. HOrOTKOBHJIHBI i K 7-8 2)2003 r. S 1,2
3)2006 r. 1 0,2
Rh. camtschaticum Pall. | Ceep Cubupu u PIIB, | * 1978 r,, 10 | 0,35 1 I
P. kamyarckuii Komanpopsi, Kypunel, | LC Octonus, Tannnn fruct.
SInouus, 2) 1996 1. 3 0,25
Ces.-3an. AMepuxy, Ku
3)2006 r. 30 (0,15
Rh. canadense (1..) Torr. | Boct. CeB. AMepuku, | * 1981r, 10 1,0 I-11 1
P. xanajacknii K9 LC Benapych, MuHck fruct.
1989 r, 4 1,2
Vkpanna, Kues
3)2003 . 2 10,15
4)2006 . 30 | 0,25
Rh. catawbiense Michx. | Bocrt. Ces. AMepukn, 1976, 50 1,8 111 1
P. xaTeBOMHCKHHA K6-7 * | JlarBus, SAynbpeauku fl.
LC 2)2003 . 15 1,2
3)2006T. 14 | 0,4
Rh. caucasicum Pall. Kagka3, Typuus, * 2012 r 2 0,25 1 11
P. xaBka3ckuit K8 LC CaxeHlibl H3 MECT fruct.
€CTECTBEHHOIO
TIPON3pACTaHNA,
Kapxa3
(KpacHas nonsna,
1650 m Hax yp. M)
Rh. dauricum 1.. CasHbl, 3abaiixanbe, * 1982 5 1,0 I-11 I
P. naypckuit PIIB, Boct. Kurait, | LC Poccus, i I;
SAnonns, K 8 CIl6 BUH PAH fruct.
2)2006r. 15 | 0,5
Rh. farrearae Tate cx Kwuta#, finonus * 1984 r, 6 0,9 Bun He [1-111
Sweet (XoHcio0) LC | T'epmanus, MioHxeH HWHTPOIYLIMPOBAJICH
2) 2006 r. 1 0,1
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MpoponxeHue Tabnuubi

VHTPOAYKIHS H aKK H

1 2 3 4 5 6 7 8
Rh. ferrugineum L. Bocrt. Anbnbl, * 1973 r., Poccus, 15 | 0,8 I 1
P. pxaBniit K8 LC CI16 BUH PAH fruct.
1998 r.,, Poccus, 5 0,5
Bapnayn, HHHA
canosozacTBa CHOHpH
2006 r. 12 | 0,2
Rh.hirsutum 1.. Boct. Anbnbl, * 1982 r, 4 0,7 I 1
P. XCCTKOBOJIOCHCTHIH K8 LC Poccus, fruct,
CI16 BUH PAH
2)2006 r. 30 | 0,4
Rh. ledebourii Pojark. Aurrait, CasHbl, * 1)1984 r. 3 1,95 1 1
P. Jlcscbypa MoHronus, JlatBus, Pura
K8 LC 2)2003 r. 3 1,0
3) 199 . 2 1,7
4)2006 r. 30 | 0,6
5)2006 r. 30 { 0,2
Rh. luteum Swcet 3an. Espona, Kaska3, | * 1978 r. 20 | 2,0 1, fruct. I
P. xenrhlit Manas Asus, Cnosakus, CremyaHsi;
Syn. K7 2)1982r. CnoBakus, 5 1,7
Rh. flavum G.Don LC CnemyaHb!
3)2003r. 20 1,0
4)2003 . 10 | 0,5
5)2006r. 50 { 0,4
Rh. macrophyllum G. 3an. CeB. AMcpHxH, * 1976, 6 1,80 111, fl. I
Don K7 LC Jcronud, Tannns
P. kpynuosMcTHblit Syn. 2)2006 1. 2 0,5
Rh. californicum Hook. 3)199r. 8 1,5
Rh. makinoi Tagg Anaowns (XoHcio), * 1974 1., 1 0,8 Bun He 1
ex Nakai P. Maxuno K8 VU | Tepmanus, Bpemen HMHTPOAY LLUPOBANICA
Rh. maximum .. Boct. CeB. AMepukn, | * 1974 r,, 1 1,2 I-1v 1I-11
P. kpyuneiiimit 4 LC | Tepmanus, BpemeH I-11
2) 1996 . 9 1,2
Rh. ponticum 1.. Kaskaz3; BocT. * 1977 r, 2 1,0 v I-11
P. nouTuiickunit nobepexne LC [Mopryranus
BankaHckoro n-sa; ces. 1989 . 1 0,6
Anaronus; JIusan; VkpauHa, Kues
K 6-7 3) 1996 r. 1 0,3
4)2011r, 60 | 0,2
KaBxka3, cemeHa
M3 €CTECTBEHHBIX
MecTooOHTaHMik
Rh. poukhanensis lLcv. Kopes, * 1989 r, 1 0,7 Buna He 11
P. nykxancku# K9 LC Vkpanna, Kues HHTPOIyUMpOBANICA
RhA. roseum (Loiscl.) Bocrok CeB. AMepukn | * 1997, 3 0,8- Buna He 1
Rehd. Syn. RA. prino- K 6, B xynbType LC | Ocronus, Tannuu, BC 1,5 | nHTpOIYyUMpOBANCS
phyllum (Small) Millais K8
P. po3oBbiit
Rh. racemosum Franch. Kurai, * 2009 r.,, 9 10,10 \Y% I
P. kucrenoit K8 LC Jlutsa, Hlaynsi,
I'YBC
Bionnetens FnasHoro 6oranuyeckoro cana Ne 3. 2015. 39



MNpoaonxexue Tabnuubl

MHTpOAYKIHS ¥ aKKJMMATH3AIHA

Jarsus, Canacnunc

1 2 3 4 5 6 7 8
Rh. schlippenbachii IOr INpumopbs ** 1978 r., 5 10,70
Maxim. PIIB, Kopes, Kurali, | LC Octonus, Tamux I (IT) 1-111
P. lllnunnen6axa SAnonwns, 2)2006 r. 30 0,2
K8
Rh. sichotense Pojark. Hanbuuit Boctok, *k 1980 r. Poccus, 9 1,5 Bun He I
P. cuxorunckuit K89 DD BrnaausocTok HHTPOAYLIMpOBAJICS
2) 199 . 20 | 1,8
not-Bo (Jlarsus, Pura,
1985 r. noceBa)
3)2003 . 2 1,0
4)2006 r. 40 | 04
Rh. smirnowii Trautv. 3an. 3akaBka3be, *¥ 1974 r, 5 2,20 1 unn I
P. Cmupnosa Typuus VU | T'epmanus, Bpemen I-11
K 6-9 2)2002 r. 15 10,8 fruct.
3)19% . 10 1,2
4)2003 . 14 | 0,8
5)2006 . 50 | 0,2
Rh. vaseyi A. Gray Ces. AMepiKa, * 1) 1976, 20 | 1,80 I I
P. Basest K6 VU | Tepmanus, bpemen fl
1984 . 5 1,5
I'epmanus, bpemen
3) 1988 r. 5 1,2
JlatBua, Pura
4) 2006 r. 40 | 0,6
5)2006r. 5 0,2
Rh. vernicosum Kwurai, * 1984 r. 4 1,0 Buna He I
Franch. var. rhanthum K8 LC | Tepmanus, bpemen HHTpOYLIUpOBANCH
Balf. f. ¢t W.W. Smith.
P. misanneBuTHIiA
var. rhanthum
Rh. viscosum (L.) Torr. | Boct. Ces. AMepukn, | * 1)1976r, 2 10,70 H-111 1
P. kneciikuit K7 LC 2)1984r, 2 1,6
Huaepnaunpsl,
AMcTepaam
3)1985r. 20 | 1,3
Yexus, Crebopuue
4)2003 . 7 0,4
Rh. yakusimanum Nakai SAnonus (Xoxcro, * 1985 r, 1 1,0 Bun He I
P. skycumanckuit Kiocio, Cnkoky) LC | Tepmanus, MioHxeH WHTpOoxyuupoBasics | I
2006 ., 10 | 03

2:20-25M,7:2-3 M,
3:15-20m,8: 1 -2 M,
4:10-15Mm,9:0,5—1 M,
5:5-10mMm, 10: nuxe 0,5 ™

fruct. — «uMmcrorcs IUTOIOHOCANIIHE IKICMILIAPLI).

Hpumeuanue: B rpade 2 ykasaH ecTeCTBEHHBbIH apean pacTeHHit H NpHBe/ieHb! JaHHble 0 GOpMe poCTa B ONTUMANbHBIX
ycnosusax: K — xycrapnuk, Ku — kycrapuuuek. ['pynnsl pocta pactenuii:
1:cBhle 25 M, 6: 3 — 5 M,

CoxkpanieHuns: BOCT. — BOCTOUHBIH, 3aNl. — 3aNafHbli, CEB. — CEBEPHBIH, Cp. — CpeaHUMN, LEHTP. — LUEHTPAIbHbIN, KOXKH. —
1oxHbii; PIIB — poccuitckuit Nansuuit Boctok; o6o3nauenus (no Bonedy) B rpade 7: fl. — «pacTeHre NPUHOCHUT 1BETHI»,

OucHKyY KH3HCCIIOCOGHOCTH M NEPCNIEXTHBHOCTH POIOAACHAPOHOB, KyNLTHBUPYEMBIX B OTKPBITOM rpyHTe (rpada 8 Tabnu-
11b1), NPOBOJIMIIM Ha OCHOBE LIKaJkl, pa3pabotannoii I1.W. Jlanuunim u C.B. Cuasesoit [6].

40 BonneteHb NnasHoro 6oranuyecxoro cana Ne 3. 2015.




s coxpalicHus reiodonna v noaaepxanus 6uopasHo-
oOpa3us (3amcna pacTeHHH, BbINaAawuX B pe3yjbTaTe
JAeHCTBHA pa3anuHbX GakTopoB), U3yueHHe B NMPHPOA-
Ho# obcTtanoBke Mx OGHOIKOJNOrHYecKHX OCOBEHHOCTEH
M ajanTalMoONHLIX BO3MOXHOCTel, OlleHKa XXH3HECNO-
COGHOCTH M NEPCNEKTUBHOCTH HX MHTPOAYKIIMH B yCJIO-
Busax CII6 [5, 6].

B xojicknMM B HacTodAllee BpeMS NPOXOAAT HCTIBITa-
HHE 59 TakCOHOB POJla POAOXEHAPOH, U3 HUX (110 BEPCHH
MCOITI): yassumsic Buan VU — 3 Buaa (pORAOAEHAPOH
Makuno, p. Cmuphosa, p. Ba3ses); Buabl poaoieHapo-
Ha, BhI3bIBAIOIKHC HauMmcHbliee onaceHue (LC) — 26 Bu-
J0B; Hejpoctatok janneix DD ~ 1 BUA — p. CHXOTHH-
cknit. Mtoro — 30 Bunos ponoaeHapoHa, T. €. NOJOBHHA
oT o61uicro uncna sknoueHsl B KpacHsiit cnucoxk MCOIT
Y BBIPANIWBACTCS B DKCNEPUMEHTANbLHOM KOJNJIEKUUH 60-
tanuuyeckoro caja CIIGIJITY. OHu npeacTaBieHel B Ta-
6auie.

H3sectHo, 4TO I1IIOOHOWIEHUE ABAsAETCA O0OBEK-
THBHBIM KPMTCPMCM YCNEUIHOCTH WHTPOAYKUMH pac-
TEHUH M MX ajlaliTallih K JIaHHBIM YCJIOBUAM. A eciu
HHTPOJYIICHT-MaTOYHHUK MTPOU3pacTaeT B yCJIOBHAX HH-
Tpoaykituu cehiliic 20—40 neT, To ypoxaHHOCTL CEMAH H
MX BBICOKHC NMOCEBHLIC KAYECTBA MOTYT CBHAETEbCTBO-
BaTh 0 6;1aronpuUATHOM COOTHOWEHUH (AaKTOPOB BHEL-
Helt cpefibl juid aToro Buaa. U3 30 TakcoHOB, BKIIOUEH-
Hblx B Kpacunlit cnucok MCOII BelpameHo noToMcTBO
M3 CEMAH MCCTHOM penpoaykuuy 19 BUAOB, NNOJOHOCAT
(HoO ceMeHa s 110J1YUCHUS MOTOMCTBA HE BRICEBAIH) —
5 BUOB M TOJILKO IBCTYT — 6 BUAOB. J[BaXk/ibl HCMbIThI-
BaJics, HO BhIMcp3ai — Rh. orbiculare Desne. — (yq93Bu-
Meiit BuL VU; obnacTth pacnpocTpaHenus: 3an. Kuraii,
BocT. Tuber, K7).

[lo necpcnckTUBHOCTH HHTPOAYKHUHH POAOAEHAPO-
Hos Kpacuoro cnucka no Bepcum MCOIT [2] mox-
HO BhHINCHUTHL Tpyu rpynnel (npuHuunel I1.U. Jlanuna u
C.B. Cunucpoit) {6]: 1 rpynna — BNoaHe NepCcneKTHB-
Hbele: Annbpexrta, Bales, naypckuii, xenTolif, kecTKoBO-
JIOCUCTHI I, kaM4aTCKUH, KaHAJACKHHA, KOPOTKOTINIOAHBIf,
KpynHe#uii, KpylHONUCTHBIR, K3TeBOMHCkHUH, Jlene-
Oypa, HOTOTKOBUIHBIH, TOHTHACKHKHA, TyKXaHCKHH, pxa-
BHH, cuxoTunckuit, CmupHoBa, lHnunnen6axa (19 su-
noB). Pactenuns oToit rpynnel UBETYT, NJIOAOHOCAT, pa3-
MHOXaIOTCH CCMCHAaMU MECTHOW PENpoOAYKIUHH U MOTYT
6bITH pCKOMCH/IOBAHB! 18 UCMOJIB30BAHMA B O3ejieHe-
Huu. Il rpynnma — mcHee NEPCNEKTHBHBIE: aTlaHTHUeE-
CKMil, rISHIIEBUTHIN, 30JIOTHCThIN, KaBKa3ckUHi, KucTe-
BOH, kieitkni, Makuuo, Rh. farrearae Tate ex Sweet,
po30BaThiii, ceT4aThlil, AkycuMaHckHit (11 Buaos). 3u-
MocTO#KOCTh 2TOM rpynnel pacteHudt — II-I1I Gaxn-
Ja, UBCTYT W IJIOJIOHOCAT HE €XETOAHO, HYXAAlOTCA B
anddepenurponantoii  arpoTexHHke (JOMOJHHUTENb-
HOM MOJKMCJICHUM 110YBB M YBJIAXXHEHHH BO3AYyXa, Ka-
MEHHUCTHIX cybcTparax U T. A.). DTH BHUABI PEKOMEHAY-
I0TCA JUISl BhipaniMBaius B 60TaHNYECKUX CaNax H ajb-
nuHapusax. Pacrcuus V rpynnsl — HEMEPCNEKTHBHBIE:
Rh. orbiculare Desnc.

AHTpOAYKUMS U aKKJIUMATH3ANAA

OnbiTHBIE PAaCTEHHA-MATOYHHUKH 32 NEPHOJ BhIpALIH-
BaHHA UCNBITHIBAJH CaMblie CypoBbi¢ (a HHoraa H Gec-
CHEXHbIE) 3UMEI, )KapKHE U CyXHe CE30Hhl H paHHEe Ha-
CTynJieHHe OCEHHMX 3aMopo3kos. llupokud amana-
30H MEHAKIINXCA KIHMATHYECKUX YCIOBUA Ha ypoBHeE
CTpeccoB ABWICA, N0 YAAYHOMY BhipaxeHuio B. Jlapxep
«CTUMYJIOM afaNTalUHH U CEAECKTUBHLIM PHIBTPOM» AJIA
MHTPOJAYLUMPOBAHHBIX BUAOB poaoaeHapoHa [9]. Ecre-
CTBeHHBI! 0T6Op Ha Ha4YaNbHBIX Tanax OHTOTeHE3a Mo-
MOT BBIABHTb PAacTEHHA C HOBBIMM NpHUcrnocobuTens-
HBIMH NPEHMYIIECTBAMH MO CPABHEHHIO C HCXOAHBIMH
cBoiicTBaMyu poauTenbckux ocobeit. Ho 3To npusoaut
yacTo X HedpdekTHBHOA MHTpPOAYKLUHOHHON pabore —
K GonbuIof MOTEpe YHHKAIBbHOrO KOJJIEKLIMOHHOTO Ma-
Tepuana.

CoxpaHHOCTb BOCCO3ZAHHOH KoNJeKHHH obecneun-
BaeTCA C TOMOMLILIO PAAA arpOTEXHHMYECKHX NPHEMOB,
KOTOpEIE MOT'YT NPEACTABIATE HHTEPEC JUIA CNELHANN-
CTOB, CEJIEKLIMOHEPOB, HMEIOILUX J1€JI0 € KYNbTypoit po-
JOeHAPOHOB. DTH NMpHEMBI MOTYT ObITh CBEJIEHBI K CllE-
Ly10UIUM 0043aTENBbHLIM MEPONPHATHAM:

1. [1py BoIpaIMBAHHUH CEAHUEB POAOAEHAPOHA U3 Ce-
MAH 00f3aTeNbHO MCNONb3OBAHHE HHOKYAATOB (MHKO-
PH3HBIX OKOHYaHHUIl kopHell BuaOB pona Rhododendron
wiu cy6cTpaToB M3-N0J POJOAEHAPOHOB, YCNEUIHO NPO-
M3pacTaloUINX JUIHTEJILHOE BpPEMA B KOMIEKUHH). DTO
NOBBILIAET BCXOXECTh CEMAH, MPHUXKNBAEMOCThL BCXO/IOB,
¥ YBEJIMYHBAET NX OHOMETPHUECKHE NaHHBIE YXKE B Nep-
Bhie MecAllbl BhipamuBanus [10, 11].

2. [Ipu nUKHPOBKAaX M NepeuKkoiKax Heo6xoauMo co-
6noaaTh KOHTarHo3Hoe pasmMelleHue pacTeHuil. I'psan-
KM MOA nepecajKky POAOACHAPOHOB U3 opaHxepeH (rae
OHH COJEPXKAITUCH FOJ, UK TPH B 3aBUCUMOCTH OT BHJA)
ciaenyeTt BrIOMpaTh NOA KPOHAMHU COCEH M JHCTBEHHHUL,
B MOJIyTEHH, B Hanbomee NpOXIaAHBIX W BIAXKHBIX B JIET-
HHE MecCsAllbl MecTax. YUHTLIBas BLICOKYIO CTENEHb MH-
KOTpOGHOCTH BCEX BHMJAOB, AJNA ycmellHoW WX apanTa-
LMK, HA IOBEHHJILHOM 3Tamne keJaTelbHO HCNONb30BaTh
B KayecTBe MHOKYJATa NOYBY, B3ATYIO H3-TOJA AMKOpa-
CTYIHX BHUAOB POAOREHAPOHA B MPHUPOAHBIX YCIOBUAX
(Ansnel, KaBka3), MUKOpH3HYIO NOYBY (M3-NIOJA Bepecka)
M MHKOpH3HbIe OKOHYaHMA kopHell (Bepecka). B nute-
paType 3TO HanpaBjieHHE Ha3blBAaETCA CHMOKOTHUECKOM
HHTpOAYKUHEN.

3. [IpucyTcTBHE IHAOTPOGHOH MHKOPU3BI HAa KOpHeE-
BBIX OKOHYAHHAX pacTeHHH TpeOyeT NOCTOAHHOTO NoA-
KHucnenus cybectpara — aTomy npolieccy cnocobersyeT
€XETORHOE MYIbYHpPORaHHE TOPHOM, XBOEH COCEH M NH-
ctBeHHUU. [Ipn yxone 3a caxeHllaMH B TUTOMHHUKE U B
NOCTOAHHOM 3KCNO3INUMH (MONHUB, MYNLYHUPOBaHUE, NO-
NOJHUTENLHAA HHOKYNALHA, TOAKHCIEHHE pu3ocdepl),
HH B KOEM CJyYa€ HEeNb3s PHIXJIHTh MOYBY.

4. YpeasblualiHo BaxkeH BHIGOp MecTa MOCTOAHHOIH
3KCMO3HLUHMH Ha TEPPHUTOPHH ACHAPAPHA WIH napka.

H3-3a HecTabunbHOCTH 3KOMOTHYECKHX (aKTO-
POB clieAyeT OTMETHTh HeoOblualiHO BhICOKYlO Tpebo-
BaTENbHOCTL GONBLIMHCTBA BHAOB POAOJAEHAPOHOR K
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MecTy nocaakd. O6uiane UCNONb3yeMbIX B NOCJEAHEE
BpEMs B O3€JICHICHUM MHTPOAYLEHTOB TpebyeT yUHTHI-
BaTh BO3MOXHBIH XapaKTep MUX ajnejonaTHYECKUX CBA-
3eid. Jna storo oco6o cneayeT yuuTeiBaTh OGHOTHYe-
CKHe OTHOIIEHHS POJOACHAPOHOB. Bce BHAB (ABAAACD
B OCHOBHOH cBocii Macce rurpodutamu), abconaoTHoO
He BBIHOCAT KOHKYPCHIIHYM 3a BJIAary € IpOM3pacTalollH-
MU NMOGAN3OCTH JIPCBECHBIMH PAcCTEHHAMH C MOULIHOM
NOBEPXHOCTHOM kopHneBoi#t cucremoii. Cnenyer ocoben-
HO u3beraTh COCCJICTBA C JIMNIAMH, ACEHAMH, BA3AMH,
KJeHaMH, 6epc3aMH, KOHCKMMH KaliTaHAMHU, TONOJNAMH,
eNAMH, NMHUXTAaMH, JCUIMHON, CHPEHDbIO, KUMOJOCTHIO,
TaK Kak MX NMOBEPXHOCTHAA KOpPHEBas CHCTEMA ycCnell-
HO KOHKYPHPYET C pOOJEHAPOHAMH, OTHHMAS BJary, a
KPOHBI 3a/Icp>XHBaloT ocaaky. M3 napkoBeix pacTeHH# ¢
rny6oko#t xOpHCBOH CHCTEMOIN He NMpeAcTaBJIAIOT KOH-
KyPEHUHWHU JUIs POJIOICHAPOHOB COCHBLI, AYObl, a Takxke
pacTelus ¢ MONILHO pa3BUTOH Herny6okoi KOPHEBOH CH-
cTeMoit, kak y 6yxa [12, 13]. Bonee Toro 3TH BHABI AB-
NAOTCA MUKOTpohHKMHU. TIpon3pacTas NpoAOIKHTENb-

HO€ BpCMA B TakOM C006UICCTBC, OHHM CTAHOBATCH He

pOCTO PacTyllMMH PAJOM PacTEHHAMH, a €AHHBIM Op-
TaHH3MOM, CBA3aHIibIM B €IHHOE LleJloe NOA3EMHOMN ce-
ThIO MHOTOYHUCJICHHBIX TOHYANLINX HUTEH MHUKOTpOD-
HbIX rpn6oB (0O6MCH MexJay pacTeHUAMM Obln 10oKa3aH
OMBITAMU C paaMOoakTHBHLIMU H3oTonamu). Ilponecc
MHUKOPH3000pa3oBaliis HrpaeT BaXKHYIO POJib B XHU3-
HH JpCEBECHbIX HacaxJeHUH, ABIAACL OAHMM M3 dak-
TOPOB, ONPCACIAIONINX UX ycTOHUHBOCTL. OTCyTCTBHE
y4€Ta 5TOro MOXCT IPUBECTH K HEBEPHBIM PECLICHHAM,
KacalollMxcs BOIIPOCOB cOXpaHeHHs 6GuopazHoobpasus,
€03/1aHHUA YCTOHYHMBBIX U NPOAYKTHBHLIX PHTOLIEHO3OB,
0COOEHHO B YCIOBHUAX HECTAOUIBLHOCTH KJUMaTa M Ha-
pacTalonlMX aHTPOIIOTEHHBIX Harpy3ok Ha NpHUpPOAHbIE
3KOCHCTEMBI.

ConunTepHblie 110CaJIKW POAOAECHAPOHA HONYCTHUMBI,
€C/M B 3anace ecTh O0JIbLIOE KOJHUECTBO 3K3EMILIAPOR
H MOXHO MNO3BOJIMTHL cebe 3kcnepumeHTHpoBate. Oa-
HaKo, Kak Mokasaj Halll OMbIT, Jyullle BCEro CO3AaBaTh
KypTHHBI U3 5-11 ok3emnaapos. [lna ynyd4imeHHus Mu-
KpOK/JMMaTa B MCCTaX NMOCTOAHHOM 3KCNO3MLIMH MOXHO
IIpEAyCMOTPETh 110CANKY MOJYKOAbLOM COCHBI TOPHOH,
a B KypTHHC pOJIOJICHIpOHa — NOYBONOKPOBHbIX pacTe-
HUHA: naxu3anjipsl BcpxylueyHo#l, 6apBuHka u ap. Bcee
3TH Mcpsl 6yayT criocob6cTBOBaThH HAKOIUIEHHIO CHETa,
3a/lepXKaHuI0 Ccro TagHus U ocnabneHuio AeHcTBUA Be-
Tpa H CKBO3HAKOB. B »apkHe AHH C NMOHHKEHHOH OT-
HOCHTENIBHOMN BJIaXHOCTbIO BO3AyXa TpeOyeTcs NOJMB,
Jina Tak Ha3biBaCMbIX, TPYAHOKY/NLTHBHPYEMBIX BHAOB
(nanpumep, p. Kouu n T. n.), xkenaTelbHO NPHMEHHUTD
6onee nuddepennnposanHbli noaxoa M NpubaBUThL Kk
BhILUICHA3BAHHBIM 1IPAEMAM CJIEAYIOLIME: MNpeaBapH-
TeJlbHas CcTpaTHQHUKAIMA CEMAH anbnuiickoro THMa,
TEXHOJIOIHYECKAas CXCMa 3aKalWuBaHHWA [NIA CEAHIEB,
toTonepuoanucckoe BO3AEHCTBHE HA CaXEHUbl B Nep-
BLIA rojl nepecajikh B OTKPbITbIA TPYyHT, TulaTebHbIH
noa6op KOMNOHCHTOB Ais cy6CTpaToB ANS Ka»JAOro

I/Iﬁ.TpOIlyKunﬁ )|

AKKJIHMAaTH3IaAOHA

KOHKPETHOTO BHMJa, YKPhITHE CNaHGOHAOM B mepBhie
roJbl BLIpAUIHBAHUS CAaXEHLEB B OTKPLITOM rpyHTe. Co-
OMmofeHHe 3TUX MPHEMOB MO3BOJIUT C OTHOCHUTENLHOMN
YBEPEHHOCTBIO MOJIaraTh, YTO YCHIUA MO COXPaHEHHUIO
KOJLIEKUHOHHBIX BUJIOB POJOJAEHAPOHOB He 6GyayT no-
TpayeHbl BIYCTYIO.
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AKkcno3nuua kanbuedunbHon ¢hnopbl
CpeaHepycCKOW BO3BbIWEHHOCTH
B (MaBHOM 60TaHU4YeCKOM caay

Paccmompen onbim co3daHus ¢onopucmuveckol 3KCno3uyuu Ha OCHOBE PedKUX U CIOKHbIX 8 KyNbmype KanbyegpubHbix
gudos npupodHoli gnopsl CpedHepycckoli 8o3ebiweHHocmu. B pabome ocHo8HOU akyeHm denaemcs He Ha 3HaYuMoCmu Me-
modoe nodbopa nepcrnexmueHbix 018 uHMPOdyKyuu eudos, a Ha co30aHUU MakcuMarnbHo Nodxodawux ycnosul dna onumess-
HO20 npebbieanusa pacmeHul @ ycnosusax Kynbmypsl, 08 yezo npednoxer Hoeblli Memod co30anus pokapus-skompona. lpu
€030aHuU pOKapuUs-3KOMPOHA Ha OCHOGE PAaBHUMHBIX KanbUeghurbHbIX U008 61epable yymeHa 8aXHOCMb MUKDPO3OHANbHO-
cmu u noddepxaHus pasHooOOPa3Us KOHCOPMUSHLIX ceasell. [IpumeHeHbl Mamepuars! U criocobbl op2aHu3ayuu nNpocmpaH-
cmea, onmumarbHbie O ycmolyueocmu UCKYCCMEEHHbIX ¢hopM penbegha u 8udbl, criocobHbie IchekmueHo 3aKkpenname
3pO3UOHHO-0nacHsle nosepxHocmu. O6ocHosaHa HeobxoOuUMOCME 30HbI N1a8HO20 Nepexoda Mexdy coobuwiecmeamu Kansue-
unsHbIX uUHMPOdyyeHmoes u coobujecmeamu MecmHol hnopsl Ha OCHOBE KOHKYPEHMOCNocobHbIX 8ud08 sKkonoaudecku b6u3-
KUX ¢hnopucmuyeckux KOMIIEKCo8, MaKuX Kak cmerHbie 0epHOBUHHbIE 3naku. [TokazaHo npuMeHeHue pasHoobpasHsIx numo-
1102UYeCKUX KOMITOHEHMOB, COMyMmMCcmeylouux kapboHamHbIM nopodam, xapakmepusylouwux ocobeHHocmu mecmoobumanuil u
denarowjux MHO20M1aHO80U caMy cmpyKmypy 3Kcrno3uyuu. Beisienensl crnocobs! 0nmMuMu3ayuy ycnosul epipaujuearus 3a cuvem
CHUXEHUS 3a8UCUMOCMU OM yx00a U COXpaHeHUsl 2eHOGhoHOa MaKcuMansHO20 YUca MakcoHos npu 3adeldcmeosaHuy MUHU-
ManeHbix 06bemos pecypcos. [JaHa npedeapumensHast UHMPOOyKUUOHHas oueHka ycmolyugsocmu pacmenud. lokasaH cnekmp
XU3HEHHbIX POPM 8bICOKOYCMOUYLBbIX 8UC08.

Krioveesie cnoea: sxcnoauyus, uHmMpoOdyKkuus, KkansyegunsHsle eudsl, pokapul, IKOMPOH.
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Exposition of Calcicole Flora
Central Russian Upland
in the Main Botanical Garden

The experience of creating floral exposure based on rare and difficult to culture calcicole flora of Central Russian Upland.
In this paper the focus is not on the importance of the selection of promising methods for the introduction of species, and on
creating the most suitable conditions for an extended stay in a culture of plants, for which we propose a new method for creating
rockeries-ekotrona. When creating rocard-ecotron based lowland species calciphilic first considered the importance of maintaining
diversity microzenal and consorts conpection. Used materials and ways of organizing space that is optimal for the stability of
artificial landforms and species able to effectively secure erosion dangerous surface. The necessity of a smooth transition zone
between communities calciphilic exotic species and communities of native flora on the basis of competitive types of ecologically
similar floristic complexes such as steppe turf grasses. Shows the use of different lithological components associated carbonate
rocks that characterize particular habitat and make the very structure of multi-faceted exposure. Identified ways to optimize
growth conditions by reducing the dependence on the care and preservation of the gene pool of the maximum number of taxa at
hamessing the minimum amount of resources. Identified preliminary assessment of introduction of plant resistance. Shows the
spectrum of life forms highly stable species.

Keywords: exhibition, cultivation, calciole species, rocard, ecotron.

Okcno3uums  kanwlichunsHoit  dopel  CpenHepycckoii
BO3BbIIICHHOCTH (lasice DK®) 3anoxena B otaene ¢uo-
prl I'naBnoro Goranuucckoro caga um. H.B. Lluumna PAH
(T'BC PAH) 82010 1. [lccMOTp# Ha aKkTyanbHOCTb COXpaHEHHA
B KYJILTYPC PE/IKMX BH/IOB BONBIIMHCTBO BHOBEL CO3/1aBAEMBIX

GnopucTHYECKHX 3KCMO3HLMHA B OOTaHMYECKHX cajax OpH-
€HTHPOBAHbl KaK 3pe/IHIHbiE OOBEKTH CaNOBO-NIAPKOBOTO
MCKYCCTBA, OCHOBY KOTOPbIX MNpEACTaBJAIOT COPTOBLIE Jic-
koparuBHble obpasubl. DK® nponomkaer AHaMeTpaibHO
TIPOTHBOTIONIOKHOE H OJHO M3 BaXKHEHLINX W TPYAOEMKHX B
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UHTpoayKnus -

pecann3aiiMy HanpaBJCHHIA Hay4yHO#H JieATeAbHOCTH OTHENa
npupostoi ¢uopsl I'BC, cBA3aHHBIX ¢ aganTtaumeil U coxpa-
HEHHWEM ex Sify NCUC3AIOIMX U HYKIAIOU[UXCA B OXpaHe BH-
JIOB NTPUPOAHO# dropsl.

OneITh BRIPANIMBAHUA KaIbLEPHILHBIX BUAOB NMPOBOAN-
JIM yXc B nepsbic Toabl craHoBnenns 'BC. Ha Hebonbiinx
HCKYCCTBEHIBIX BO3BBIIEHHOCTAX C LIEJOYHBIM arpoOHOM
tdbopmupoBasiich cooblllecTBa PaBHUHHBIX KajbLEpHIIOB U3
6onbILOro uMcia per1oHoB, AaBaBiuMe 000GLIEHHOE MpEA-
CTaBJICHHC O pacTCHUAX 3TO# rpynnel. Takue 3KCNO3HLHUH
OblIM NOCTPOCHLI HAa OCHOBE 3KOJIOrO-HCTOPHYECKOTO Me-
tona [1] M.B. KyarrnacoBa u 3konoro-¢uToIEHOTHIECKOTO
metona (2] H.B. Tpyncsuu. IIpu 3ToM y4uTHIBAIUCH OCOGEH-
HOCTH CTAHOBJICHHA NIPUPOAHLIX (IIOp, 3aKOHOMEPHOCTH CO-
CTaBa CCTCCTBCHHBIX (PUTOLEHO30B, OCOGEHHOCTH SPYCOB
KaK OCHOBHbIX CTPYKTYPHBIX eAMHHL ¢uToneHo308. Hecmo-
TPA Ha JIOTHYHOCTh ¥ HayuHY10 060CHOBaHHOCTb NPHUMEHsie-
MEIX MCTO/I0B OHH 1103BOJIMIIN A06UTBCS YCTOHYHBOCTH €1H-
HUYHBIX HanboJCC 1UIACTHYHBLIX B IKOJIOTHYECKOM OTHOIIE-
HHMHU pacTcHHi.. bosce cTeHOTONHbIe Kalbilehniabl ajantH-
poBarh BOODLIC HC Y/1aBAJIOCh U B NOCJIEAYIOLIEM TIPHBIIEUE-
HHE TaKWX PacTCHUI lIpU3HaNM Helenecoobpa3HbIM, a JKC-
NO3HIIMK MEJIOBRLIX W U3BCCTHAKOBBIX palioHoB Cpeaneit Poc-
CHM K HacTOSLICMY BPCMEHH He coxpaHwiuchk. Ilono6Hbii
OMBIT NPOBOIWIICA W B 6oTaHUUYECKoM caxy MI'Y, Ho akcno-
3MLMA TAKXKC HC coxpaHunack. OTMeyanoch, YTO pacTEeHMs
MEJIOBbIX CKJIOHOB BhIPAIMBATh TAKXKE CJIOXKHO, Kak M apKTO-
anbnuickue BUbI. IToaToMy, wis 3ddexkTHBHOTO pa3BUTHS
JAHHOTO HANpaRJICIIUA BaXXHO MOHATh, KAKUX CYLIECTBEHHbIX
371EMEHTOB HC XBATHJIO /U1 AOCTHXEHHUA TIOCTABJIEHHBIX lie-
neii B pamkax 1IpUMCHACMBIX METOMOB, T. €. YUeCTh OLINOKH
NEPBLIX ONLITOR CO3/1aling NOAOOHBIX NaHAWAhTHRIX 3KCTO0-
3uumit B kpynuciiimux 6oranudecknx capax Pocenn: I'BC n
6otannueckom cajyy MI'Y.

Bo-rnicpBbix, 2KC03MIIHIO 6bUIO pellieHo (OPMHUPOBATh He
no npuHiMiy o6o6iicHus kanbUuedHnbHOH ¢uopsl pana pe-
TMOHOB, a B 0TOOPaXCHMU JETabHBIX OCOBEHHOCTel ¢o-
pPbl OTHOCHTE/ILHO HCOONBIINX TEPPUTOPHI € KpyMHeHILH-
MM MEJIOBbIMH MaCCHBaMH ¥ YHHKQJIbHBIMU COYETAHHAMH BA-
ZI0B, BMECTC C TCM JIOCTATOYHO MOJIHO OTPAXAOLHMH OCHOB-
Hoit cocTas rpynnnl. B pabotax psana uccnenosarencit noxa-
3aHa HCO/IHOPOJIHOCTH (PIOPHCTHHECKOIO COCTABA KaNlbLE(H-
708 [3, 4], Ho 1icT 6oJice penpe3eHTATHBHLIX 110 BUAOBOMY CO-
craBy paifonos, ycM 6acceitibl pex Ockon u Afipap. TloaTo-
My KajiblieQuibiiylo (iopy JaHHBIX TEPPHTOPHH, B3ATYIO 3a
ocHoBy DK®, Mnl 11pociiupyeM Ha BCio CpeaiHepyceKylo Bo3-
BBILIEHHOCTh., DKCIO3UIMA BLINONHEHA B BUAE POKapHA, pa3-
OENEHHOI0 Ha CTPYKTYpHbIE YaCTH — HCKYCCTBEHHBIE BO3BbI-
LIEHHOCTH, lIpe/ICTansoue Buabl 6acceiina p. Ockon (no-
Ka3aHbl XapakTepHbic ¢uiopucTHueckne coobuiecTsa Bepx-
Hero u Cpejicro Tloockonss) ¥ duiopy 6acceiina p. Alinap,
B npesesiax Besropojickoii u Kypcko#t obnacteit. BkioyeHs!
Haubonce XxapakTepHhic, peIKHE M 3HIAEMHYHbIE BUALI (pa3-
nuqHoro panra) Cpe/tHepyccKkoi BO3BbILIEHHOCTH.

Jnia wanojinenns DK@ ¢ 2009 no 2014 rr. 6110 conepiue-
Ho 6oniee 25 akcnenuimil B pasiuulbie padoHbl YKa3aHHbBIX
pernoHoB. Patice poBo/MIMCh MapHIpY THO-IOpHUCTHYECKHE

bionnetens TnasHoro 6oraHuyeckoro cagpa Ne 3. 2015.

aKKJIMMaTH3aANUSA

MCCIIEA0BAHMSA C LEIbI0 MHBEHTApH3aLMH (IOPK! OTAEABHBIX
paitoHOB, MpH 3TOM GbUTH MOMyYeHb! JaHHbIE TIO MHOTUM pEfi-
KuM kanbuewibHeiM BHAAM [S5]. B pesynsrare B KynwType
YAQIOCh CTPYNITHPOBATh PACTEHHA U3 CMEXHBIX 6acceliHOB 1
MPOAEMOHCTPHPOBAaTh, KAK MCHAETCA BUAOBOE pasHoobpasue
B MEPHAHAHAILHOM M LLIMPOTHOM HampaslieHuaX. B komiek-
LIMA MpEeACTaBNCHbl BUABbI, HaHOONIEE YacTO BCTPEUAIOIHECS
Ha kapOoHaTHBIX cyfcTparax M OTAe/bHbIE BU/bI, BCTPEHAlO-
HIMeCA TaKXke B FaloQHIbLHLIX U NCaAMMOGMILHBIX 3KOJIOrO-
GROpHCTHYECKHX KOMILIEKCAX.

Bo ¢parmente «dnopa Bepxuero Iloockonesa» cdopmu-
pOBaHa KpynHas nomynsusms Daphne cneorum L. subsp. julia
K.-Pol. (B mpHpoAHBIX MECTOOOHUTaHHAX 3TO KPyNHeHIINe 1o-
MyJALNH BHAA) W MOKa3aH pAA APYrHX BHIOB, HAXOMAILNXCS
371€Ch y CEBEPHBIX IPaHHMLL apeaJioB.

®parment «Dnopa Cpeaxero IToockonba» npeacTasnser
kpynHsie nonynsunu Hedysarum grandifiorum Pall. v npyrux
NHOHEPHBIX BUIOB, o6pasylouux Gosee paspexeHHble cO00-
IIECTBA, YeM B MPEABIAYILEM Cyyae.

®parment «®Dnopa GacceiiHa Ainapa» 3HaKOMHUT € YHH-
KaJbHBIMH COYETAHUAMMU M PEAKHX KaJbLEPHIBHLIX H rajo-
¢wnsHBIX BUROB Kak Hedysarum ucranicum Kaschm., Daphne
sophia Kalenicz., Elytrigia pontica Soltok. 1 np. BcTpeyaio-
LMMHUCS B OTHOCHUTENBHO HEGONBLIIMX NPHPOAHBIX BbIAENAX.

OCHOBHYI0 Npo6JieMy NpH BLIPAIIMBAHHH TPYHMbl Kalib-
uepunos B MockBe mnpeacramnser u30bITOUHOE YBIaXHE-
HHe, TPHBOAAILEE K BHIMOKAHHMIO, OTCYTCTBHIO LBETEHMS,
noxgsepxeHHocTh 3abonesannaM. CBoeoOpasue IyHKTa HH-
TPOAYKIMH COCTOMT B COYETAHHH NPHPOAHBIX (PparMeHTOB
OcTtaHkuMHCKO# ny6paBbl ¢ MaccHBaMi pasHOOOpa3HLIX Tpa-
BAHHCTBIX M APEBECHBIX MHTPOAYLEHTOB Ha CyINeCYaHhIX Mo-
4yBax HaanoiMeHHo# Teppachl p. JInxo6opku. IToatomy 6nn-
30CTh BBICOKHX JEPEBbEB CO3JAET CBETOBYIO O0Kany, a MecT-
Hbl€ MOYBbI MAJIONPUTOAHBI AN KaJbLE(hHILHBIX BUAOB 10
$U3NKO-XMMHUUYECKUM NOKa3aTensM. Paa Apyrux HeusbexHbIX
TPYAHOCTEH BHI3BAaH MOJOXEHHUEM IKCTIEPUMEHTANILHOMN TL10-
IAAKH B MEranojiuce, YTO CTABUT CIIOXKHYIO U BMECTE C TEM
MHTEPECHYIO 3a/la4y B YCJIOBHAX BCEBO3PACTAIOLLENO BIUAHHUA
TEXHOTEHHbIX (JaKTOPOB ¥ KOJNIOCCANIbHOM peKpeallMOHHOM Ha-
FPYy3KH.

B xone Hamieii paGothi ObliiM M3yueHsl pa3HooOpasHbie
takTopsl, nosbiwaouide 3QPEKTUBHOCTL aflaNTallUU Kallb-
ueunbHBIX BUAOB, YTO B AalbHeRlleM MoXeT crnocofcTso-
BaTh GOPMHPOBAHHIO YCTOHYHMBBIX MHTPOAYKLMOHHBIX Nomy-
nsumit. [ing 3Toro npejiaraerca MeTol co3aHua (GpnopucTu-
4eCKOM IKCMO3NIMH POKApHA-IKOTPOHA 1A JUIHTENLHOIO CO-
XpaHEeHHA KalbUEe(HILHBIX BHUAOB, 0COOEHHOCTH KOTOPOro
MaKCHMalhHO OTBE4alOT TPeOOBaHMAM TaKWUX PacTeHMii B Ha-
1meM MyHKTEe HHTPOLYKHMHH M YYHTBHIBEIOT MHOXECTBEHHOCTh
(haKTOpOB-AETEPMHHAHTOB YyCMELHO agantauun. B ocHo-
By METOJA IOJIOKEHA Ues O IKOTPOHAX — (UIHYECKHX MO-
nene#t axocucteM [6]. TlpuMeHeHHe AaHHOMO METOAa MCKIIIO-
YaeT NpeaBapHTENbHOE BhIPAlMBAHNE HA IPALKAX MUTOMHH-
Ka, uTO HeusbexHo BefeT K rubeny GONBIIMHCTBA pacTEeHHi
B YCNOBHAX M30LITOUHOTO yBnaxHeHHA. OCHOBHBIC MPHHLH-
Nbl METOAA, BIEPBLIE HCMLITAHHOINO NMpH opraHu3auny KO
ceayoiue:
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HNuTpoaykuus u

1. Cosnande pokapus C y4eTOM LEHOTHYECKHX W Npo-
CTPaHCTBEHHBIX TNpE/UTOYTEHHH pacTeHuif, T.e. ¢opmupoBa-
HHE cooOIIECTB C Yy4ETOM MHKPO30OHAJIbHOM NPHYPOYEHHOCTH
BHJOB N0 THNY 3KOTPOHA — UCKYCCTBEHHOM KanbledHIbHON
3KOCHCTEMBI C MOJICPXKAHNEM PasHOOOPa3HUsA KOHCOPTHBHBIX
CBA3EH.

3nech cTaBWiach 1ie/b HE TOJNBLKO YMOPAJOYHTL Pa3HOO-
6pasue BUIOB NpUpo/IHOiA (IOPHI B KYJBTYPE M 3aKOHOMED-
HO pacnpesie/iuTh UX NpU YKOPOUEHHOM BBLICOTHOM NpOH-
nie, Ho ¥ obecneynTh 61aroNpUATHLIE YCJIOBUSA JUIS Pa3BHTHA
pa3HoobGpa3us opraHM3MOB, Kak B NPHPOAHBIX GHOLEHO3aX.
Bo MHorom, 1103ToMy BhIpallidBaNHCh HE TOJLKO PEAKHE, HO
M YacTo BCTpeEHaloNHecs BUAbl. Takas NOCTaHOBKA 3KCNEpH-
MEHTa NnoMora nNpubIU3UTbL IKCNIEPHMEHTAJIBHOE NPOCTPaH-
CTBO K aHajloraM JKOCHCTEM Kajibue(HabHbIX BHAOB. IIposs-
JIEHWE MUKPO3OHAILHOCTH B PABHHHHBIX YCJIOBHSIX H3Y4alH
pan uccaenosarceicit (7], HO NpH MHTPOAYKUMYU paccMaTpH-
BAE€MO#H IpyNIbl 3TOT BaXKHbIH (PakTOp paHee HE YYHThIBAJCA.
Hamwu mpoBeacHEI cecpuy oMnbITOB € KanbleUABHLIMA BHAAMH
BEPXHECKJIOHOBhIX MUKPO30H (Ephedra distachya L.) cpenne-
CKJIOHOBLIX (Scrophularia cretacea Fisch. ex Spreng.) u HHX-
HECKJIOHOBLIX (Artemisia santonica Web.), ¢ BblpallMBaHu-
€M UX B HHXHEH, cpeHelt U BepXHeE#t 30HE 3KOTpOHa c 1ie-
JIbIO BBIACHCHHA BAMAHUA 3TOro ¢axTopa. B pesyavrare Bbl-
ACHHJIOCh, YTO JKU3HCHHbIE HOPMBI BEPXHECKIIOHOBBIX pacTe-
HH# NIpY KyJIkTUBHPOBAHUHW B HHKHHX SpyCax 3KCMO3HLIMH H3-
MEHHAIOTCA, @ X COCTOSHUE CTAHOBHMTCA OCNabIEHHbIM, TOT-
Ia KaK y pacTeHHH 1IO/HOXKMUIH NPUPOIHBIX CKJIOHOB M pacrlo-
NaraeMbiX B 3TOM K€ Apyce B KYJILTYPe 3TO NPOARIAECTCH 3HA-
YUTENBHO B MEHbIIICH cTeneHH. To eCTh pacCTEHHA Pa3HbIX MH-
KPO30H JUIS MX Jyu4lllici afanTauuy uenecoobpasHo pacnona-
raTh YNOpAI0HEHHO JlaXe B YCJIOBHAX HCKYCCTBEHHOTO peibe-
¢a, rae BhicOTHBIM Mpoduis (kak B JaHHOM Cllyyae) 3Hauu-
TeNIbHO boJiee ykopouc! B CpaBHEHHH C TIPUPO/IHBIM, BEAlb Bbl-
€OTa 3KOTpoHa He npebimiaeT 2,5 M. [loaToMy, Bce pacTeHus
3KCIO3MIIMM PacTIpe/IeNsICh COOOpa3HO MHKPO3OHANbLHBIM
3aKOHOMEPHOCTSAM.

2. [lpumeneHrc MaTepHalloB, CNOCOBCTBYIOIUX YCTONUM-
BOCTH K 3pO3MOHHOMY pPa3pylIEHHI0 MCKYCCTBEHHBIX (OpM
penbeda B JaHHOM ITYHKTE€ MHTPOAYKUHH U BHIOB, CNMOCO0-
HbIX Hanbonee 3pdCKTUBHO M OLICTPO 3aKpemnsTh OOGPLIBH-
CTblE YHaCTKH 3KOTPOHA, yCHIIEHHE APEHHPOBAHHOCTH 3a CYeT
YBEJIMYEHHA KPYTH3HbI CKJIOHOB.

Tak kak B MOCKOBCKOM IYHKTE€ HHTPOJYKLHMM afantaius
APOXOJIMT B YCJIOBHSAX W3OBITOUHOIO YBAXHEHHA U BHE apea-
JI0B GONBUIMHCTRA KaNblile(UILHBIX BUAOB, 0COOEHHOCTH HC-
KyCCTBEHHBIX MECTOOOUTAaHHH NOMKHBI CNOCOBCTBOBATL KOM-
NeHcalMn  HeOGNaronpuATHLIX KAMMaTHYeCKUX (pakTopoB.
B pesynsTate OCHORHBIE CKIOHB!I POKapusi ObITH BHITIONHE-
Hbl 3HAYMTENLHO DoJice KPYTBIMM, YEM CKJIOHBI, Ha KOTOPBIX
oburaer GonbuMHCTRO KanbuethHIoB B npupeae. B xone sxc-
NEpPUMEHTA pacTelus pasMelaInch Ha OOPBIBUCTHIX M TOY-
TH OTBECHBIX CKJIOHAX, KOTOpblE YCHIINIK IPEHHPOBaHHE UC-
KyccTBeHHOH (opMbl penbeda, YTO NPENATCTBYET HaKoTUie-
HHIO M36LITOUHOH BCreTaTUBHONM Macchl Y pacTeHHil B NepHo-
Abl MPOMOKUTENBHBIX JTMBHEH. B yCnoBHAX NpOMBIBHOTO pe-
’KHMMa OCajIKOB MCIIONL30BaTh MEJ MM JOJIOMHTOBYIO MYKY

AKKJHUMATHU3ALUA

HeXenaTteNbHO, OHH ObICTPO Ppa3MbIBAIOTCA M BbIMBIBAIOT-
A, NPUMEHEHHE TOJILKO CKAJIBHOTO H3BECTHSKA BbI3bIBAET 3a-
TPYAHEHHUS B PHKHBAEMOCTH B3POCIIbIX PacTeHMit H npopac-
TaHuH ceMAH. [103TOMy B NOCTPOEHHH NPHMEHRIACh CMEChH
MEJIKOro M3BECTKOBOIO LIeGHA W HEHTPaIbHBIX MOYB, OKa3aB-
ascs ONTUMAIBHOM JUIA MOBBILIEHHS YCTOHYMBOCTH K pas-
MBIBY M MO3BOJISIOILAsA Pa3BHBATLCS KOPHEBLIM CHCTEMAM pac-
TeHHl ¥ IPOpacTaTh ceMeHaM. P BUAOB (OHH paccMOTPEHbI
HHXe) OKa3IMCh 0COOEHHO 3QPEKTUBHBIMH B 3aKpEMIEHHH
OOPBIBHCTBIX CKJIOHOB.

3. OprasHu3aius LEeJOCTHOIO NMPOCTPAHCTBA IKCTIO3MLIKH C
Mpueramrollei kK Hel TEpPUTOPHEN.

Jlns ycTpaHeHHs HEraTHBHOTO BO3ACHCTBHA Me30(HTHO-
ro QUTOOKPYXKEHHS W YNy4lEHHA MHKPOKINMATa co3faeT-
cA ocobas nosioca IIaBHOTO TNIEPEXOAA IKCMIOIHLIMK K MpHile-
rapouei TeppUTOPMH HA OCHOBE KOHKYPEHTOCMOCOGHBIX BH-
JIOB 3KOJIOTHYECKH ONU3kuX KanbueduibHeIM ¢nopHCTHYE-
CKHX KOMIUIEKCOB. B KauecTBe Takux BWIOB GbUlM BblOpaHbl
CTEeNHbIE JEPHOBHHHBIE 3N1aKu. B ocHoBe cTemHoro yvacrka,
npwieraouero k IK® paa kosenei: Stipa capillata L., S. da-
syphylla (Czem. ex Lindem.) Trautv., S. lessingiana Trin,
S. pulcherrima C. Koch, S. pennata u S. tirsa Stev., B Gonb-
IUMHCTBE TakkKe Kalble(UIbHBIX BUIOB, HO 3HAYHTENBHO 6O-
Jiee YCMELHO aianTHPYIOLIUXCA B MECTHBIX YCJIOBHSAX.

4. Wcnonb3oBaHne B MOCTPOEHHH INMOMIHHHBIX MarepHa-
JIOB, COMYTCTBYIOIUMX KapOGoOHaTHbLIM nopojaM. Pasnoobpas-
Hble Te0JIOTMYECKHE MOpPO/bl B COCTaBE MENOBLIX OTIIOXKe-
HU# nomoraloT 6oree NONHO NMOKa3aTh BECh CMIEKTP MECTOO-
GHTaHUIt U clienaTh MHOTOIIAHOBON CTPYKTYPY 9KCNO3WILIHH.
JIvws HemHoTHe ApeBHue (opMel penbeda CpeaHepycckoit
BO3BRIIIEHHOCTH COXPAHUNM YePThl 3TATOHHOCTH, GONbUIMH-
CTBO M3 HHX LieJIEHaNpaBieHHO pa3pyluaeTcs, HO COXPaHUTh
UX B KyJIBTYp€e HEBO3MOXHO. [103TOMY, €CJIH NNOAXOAHUTh K CO3-
JaHUIO POKAPHEB C MPHUPOXOOXPAHHKIX MO3ULMI, HEOOXO/H-
Mo $OpMUPOBaTh KOJUIEKLIMIO C y4eTOM 000CHOBAaHHBIX COUe-
TaHuii cybcTpaToB U pacTeHuit. [IpHypOUEHHOCTb OTAENBHBIX
BHJIOB ¥ COOBIIIECTB K OMpeeIEHHbIM COYETaHUAM kapboHar-
HBIX C IPOYKMH OCaLOUHBIMH ITIOPOAMH B NPHPOIHBIX MECTO-
0oOUTaHHMAX YACTO HOCHUT yCTOHUYUBBIN XapakTep. [lepeHoc no-
JOGHBIX 3aKOHOMEpHOCTell B ycloBHs GoTaHMYeckoro cana
TI03BONIAET MPEACTABUTH GoJiee TNONHYIO U NOCTOBEPHYIO HH-
dhopMalIMio O HEOZHOPOJHOCTH MECTOOOHTAHHMIA KaNnbledHIb-
Hbix BHAoB. Hanpumep, Silene cretacea Fisch. ex Spreng.,
S. supina Bieb. oTMedaloTcs B MecTax MaccoBOro ckomie-
HHS IMMOHHTOB, OXKENE3HEHHBIX NMECYaHMKOB, HA CKJIOHAX C
KPYMHO-1IEOHUCTBIMH MENOBBIMM MU KPEMHEBLIMH CyGCTpa-
TaMH Pa3BUBAIOTCA KpYNHble Nomynsaunun Rosa rubiginosa L.,
Hedysarum grandifiorum Pall,, Helianthemum rupifragum
A. Kemer, Cephalaria uralensis (Murr.) Schrad. u 1. n.

5. lpumenenue maasmmx cnoco6or MOGHAM3ALNK MaTe-
pHana B IpUPOAHBIX IKOCHCTEMaAX, T. €. COOP CEMSH M OTAENb-
HBIX XKHUBbIX pacTeHHit. OpraHun3auus 3¢p¢HeKTHBHBIX H ONTH-
MaJIbHRIX YCJIOBHH JUISA JUIMTENBLHOIO BbIpalHWBaHuA Gonblio-
IO 4HCJIa TAKCOHOB IIPH 3aeICTBOBAHNHM MUHMMAJbHBIX 00b-
€MOB I'pyHTa.

Buposoit cocta 3K® noguyepkuBaeT NpHpPOAOOXpPaH-
Hyl0O HanpaBl€HHOCTb MPOEKTa, TaK Kak IoJaBifloLlee
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GOBLUIMHCTRO KalhlChHIBHBIX BUIOB — OCHOBA OXPAHAEMBIX
nepeuHcii BUJIOB B PCrHOHAX, UMEIOLIMX BhIXOAb! kapOoHat-
HbIx nopos. Caeiiie 20 Takux BUAOB M3 peroHoB CpenHe-
pycckoi BO3BhLINIIEHHOCTH BKI04eHO B KpacHyio knury PO u
okono 100 Bn/10B — B perHonanbubie KpacHbie KHUIH. TloaTo-
MY BaXHBLIM YCIOBUCM OBUIO HCTIONB30BaHHE MHHHMAILHOIO
KOJIHueCTBa 06pa31loB XHBLIX pacTeHnH, TeM bonee oxpaHse-
MBIX, MOITOMY MCIIOJIL30BATHCH JIMUIb €IMHNYHBIE IK3EMILIS-
phI B3POC/ILIX pacTCHUH, B OCHOBHOM MX CEMEHa, TaK Kak Mo-
MyNALNK pAjia KajiblICHUNbHBIX BHAOB B NPHPOJE MaJOYHC-
neHHbl. CyniecTBeHHBIT MOMeHT naHawadTHLIX pabor 3a-
KJIIOYacTCs B COOTBCTCTBHM pe3ysbTaTa pa3HOro poia 3aTpa-
TaM. Hanpumep, juis co31auus oiHOro U3 KpyNHEHIIHX anb-
NHHAPHCB B MUPC — anbluHapus MI'Y Gbulo HCMONB30BAHO
10000 Tonn xapesihckoro rpauuTa 8], uTo He CTaNOo 3a0MoM
YCTEUINOA MATPOJIYKIIMH anbIMicKUX BHAOB. MbI CTaBuin
3aiauy dHQCKTUBHO COXPAHAThL ex sifu PAacTeHHA, He npube-
rag K BHINOJNCHHMIO I'PAlIHO3HBIX U GECCMBICIEHHBIX paboT.
Bcero notpeborasoch okono 25 M? pa3siM4HBIX IPYHTOB, CO3-
JaHue JKCMO3NINK U3 BJIAXKHOIO FPYHTa MO3BOJIUIIO CAENaTh
KOMIAKTHBIC, HCKJIIOYHTCIILHO KPYTOCKJIOHHBIE BO3BBIICHHO-
CTH ¥ Ha nnomany 20 M npeacTaBuTh HEGONBIINE M0 YHCIIEH-
HOCTH cooblnecTRa crhile 122 BUioB KanbledwibHOH dio-
Pbl, 4TO COCTABJIACT NPUMEPHO YETBEPTYIO YaCTh HX BHAOBOIO
pasHooOpasus na Cpeanepycckoli BO3BLILIEHHOCTH, B Jallb-
HeillEeM IuialupyeTcs HOMOoJHEHHE HOBLIMM BUAAMH. Pacnipe-
JENEHHUC PAacTCHHi B COOTBETCTBYIOLIMX WX NPHPOAHBIM Me-
CTOOGMTaHUAM HacTAX pokapHs MO3BOJNAET PalMOHAIBHO HC-
TI0JIb30BATh €M0 OTHOCHTENIBHO HEGOJIBIIOE IPOCTPAHCTBO, H3-
GeraTh 3aTeHcHUA ¥ BLIMOKaHMA kcepoduToB M T. n. B ycno-
BUSX HCIIPOJIOJKUTCIILHOTO U BJIAXCHOTO JIETa 3TO 0c0oOEeHHO
Ba)XXHO, TAK KaK 1IBCTCHWC W MJIOOHOLIEHHE Y KyJIbTHBHpYE-
MbIX 06pa31ioB B 00LIYHBIX YCIOBHAX MMTOMHHKA 4acTo onas-
IbIBAET, pacTcHUs CTaHOBATCA ocnabneHHbIMU. Tonbko HanM-
e 3/10POBLIX MaTORHhIX 06Pa3LIOB NO3BOJAET NONYHYaTh MOJ-
HOLIEHHbI ceMciiHoif MaTepHas GONbILIMHCTBA BUJOB, a 3aTeEM
¥ pacTcliis MECTHOM penpoaykLyH — Hanbonee HEeHHBIN L1
JabHEHIINX UCCIIC/IOBAHUI B YCTIOBHSAX KyNBTYPBI.

INono6nas nocraloBka SKCNEPHMEHTA HE MOXET JaTh CH-
IOMUHYTHBIJ pe3ylibTaT BHEIIHeH CGOPMHPOBAHHOCTH 3KO-
CHCTEMBI, Kak 1IpH MOOUNM3a1MK 6ONBLIOTO Yheaa B3pOCbIX
pacTeHuil, HO OHa JioKa3bIBaeT SPPEKTHBHOCTL ananTaUuy
KanbllepUIbHLIX PacTCHUA B YCJIOBHSX MCKYCCTBEHHON 3KO-
cucTeMsbl. [IpuMeticHHC J1aHHOTO METO/1a MO3BOJIUNO HE TONb-
KO M3MEHMTSH Npe/icTaninctug 06 ycToiunsocTr 6onbiunncTa
MCTIBITAHHLIX paHce BWIOB, HO M MOMUIEPXaTh pallHOHANBHOE
OTHOIIICHHUE K IIPUPO/INLIM MECTOOOHTAHHSAM, TaK Kak paHee
MHOTHE HCy/laulble JKCNEPHMEHTBI TI0 ajanTalny Hanbonee
LIEHHBIX BHJIOB MIIOTOKPATHO, HO GE3yCMELIHO NOBTOPAINCE.
Bosee TpeTH BH/IOB KOJUICKLIMH BIEPBbIE NIPOLJIA HCNILITAHUSA
B I'BEC [9].

[ATHACTHHE TICPHOJI MHTPOXYKLHOHHON paGoTel — Ha-
YanbHbIH NCpHOA JUIs OGbEKTHBHON HHTPOAYKLIMOHHON OLIEH-
KM YCTOWUMBOCTHM pactcHuit B KyabType. OddexkTuBHOCTS
METOa MPOBC/ICHWS IKCIIEPUMEHTA U TOTO/IHBIE O0COBEHHO-
CTH nepyona HabiiojicHuii B JaHHOM CiTydae No3BONMIH cle-
NaTh MO/ABC/ICHUC 1IPC/BAPUTENbHBIX WTOTOB HWHTPOAYKLHH

WHTpoaAyKUHS H AKKJIAMATH3ANUS

000CHOBaHHBIM W JaTh BIOJIHE afAEKBATHYIO OLEHKY MCIbi-
TaHHBIM TakcoHaM. ITepnonx 2010-2015 rr. B MockoBckoM pe-
rUoHe OblT Ype3BblYaliHO KOHTPACTHBIM U Pa3HOOOpa3HbIM MO
NIOTO/IHBIM YCIOBHAM. B 1aHHOM BPEMEHHOM MHTEpBaJIE MO4Y-
TH KaXblif roJl OTIHYaAJICA MTOMOAHBIMHU pekopAamHu. Heusrna-
IuMel# cnen Bo duiope Bcel Cpenneit Poccun octasuna cuiib-
Heiflnas 3acyxa 2010 r. Kak cameift BnaxcHsift (892 MM ocan-
KOB) B ¥icTopuH Habmonenu#t Mockssl 3anomumwics 2013 r.
Pe3ko oTAMYKIMCH ABE MOAPAX 3UMBI: Camas CHeXHas (Bbico-
Ta CHEXXHOro nokposa 78 cM) 3uma 2012-2013 rr. 1 HanpoTHB,
camas ManocHexHas (18 cm) 2013-2014 rr. mocneauux necs-
THUNETHI. 3HaYHTENbHbIE KONIeOaHUA 32 KOPOTKHi nepyoa Mno-
3BOIUTH M3YYHTb PEAKLHIO PACTEHHA HAa MAKCUMAJILHO BO3-
MOXHOe pasHooOpa3ne HeOAaronpUATHRIX YCIOBHIt U N0HO-
LICHHO BBIABUTb aNaNTHBHBIE BOIMOXHOCTH pacTeHuit. B pe-
3y/NsTaTe HAKOIUIEHb! CBEIEHUSA, BaXKHBIE U1 ONTHMAJIbLHOIO
pacnpefie/ieHHA H Jy4dllero pa3sBUTHA B MEHSIOMHUXCHA YCIIO-
BHAX, CTAJIO MOHATHO, KaK NpeJ0TBpallaTh BOIMOXHbIE NOTe-
PH LeHHBIX 00pa3LIOB H MOBBLICHTb YCTOHYHBOCTb PacTEHHIA.

JIns MHTPOAYKUMOHHOI OLEHKH YCTOHYHBOCTH HCIONB30-
BaHa wiKana, npeanoxensas H.B. Tpynesuu [10], B xoTopoti
BbIIENIEHBI: HeyCTOHuHBBIE, CaGoycToluMBLIE, YCTORUMBSIE,
BbICOKOyCTOuMBBIE. Tak kak GONBLIUIMHCTBO NMPEACTABICHHbIX
BHJIOB OXpaHseTcs Bo MHOrHxX pernonax Cpenseit Poccuy, or-
MeueHsl 3HakoM (*) Tonbko BuAbl KpacHoit kuuru PO (Bcero
19 BuzOB).

Cnaboycroifyusrie BUAbI MPOXOAAT FOAMYHBIA LMK pa3-
BUTHA N0GETOB HEPETYNAPHO, )KHIHEHHOE COCTOSIHHUE TIO CPaB-
HEHHUIO C pacTEHUAMH NPUPOAHBIX MecToobUTaHu#t ocnabne-
HO, TeMN OHTOreHe3a 3amemenHblit [10], Bcero 18 BunoB:
Ajuga chia Schreb., Ajuga laxmannii (L.) Benth., Artemisia
nutans Willd., Asineuma canescens (Waldst. & Kit.) Griseb.
& Schenk, Aster amellus L., Astragalus austriacus Jacq.,
Centaurea marschalliana Spreng., Chamaecytisus austriacus
(L)) Link, Clematis lathyrifolia Bess. ex Reichenb., Galatella
angustissima (Tausch) Novopokr., Helictotrichon desertorum
(Less.) Nevski, Limonium tomentellum (Boiss.) O. Kuntze, Li-
naria cretacea Fisch. ex Spreng., Melampyrum argyrocomum
( Fisch. ex Ledeb.) K.-Pol., Pedicularis kaufmanii Pinzg.,
Potentilla arenaria Borkh., Taraxacum serotinum (Waldst,
& Kit.) Poir.,, Thesium arvense Horvatovszky.

VeroltuuBbie BHIBI POXOAAT MONHBIA UMK Pa3BUTHSA MO-
6eroB, BBICOKOE JKM3HEHHOE COCTOSIHUE, CTaOHAbHbIE PUTMH-
YecKHe MpOLECChl, OTINHYAIOUIMECH OT NMPUPOAHBIX HEKOTO-
pbIM CMEIUECHHEM KaleHIapHBIX CPOKOB, NMPHCNOCOONEHBI K
MECTHbIM KJIHMaTHyeckuM ycioBuaM. [lo npoaykTHBHOCTH
U pazmepaM 00pa3iibl COOTBETCTBYIOT NPUPOAHLIM HIH TIpe-
BBILLAIOT HX, )KH3HEHHbIE (POPMBI COXPAHAIOTCA, TEMIT OHTOTE-
He3a 06BIYHBIA MIM HECKOJILKO YCKOPEHHbIH, caMocToATENb-
HO He BO30GHOBNAIOTCA, caMoceBa He obpasyloT, Ho B Gonb-
IIMHCTBE CJIy4aeB yCMEeUHO Pa3MHOXAIOTCA HCKYCCTBEHHBIM
nyteM [10], Bcero 60 BunoB: Adonis vernalis L., A. wolgensis
Stev., Ajuga genevensis L. (posoBolpeTkoBass ¢opma), Al-
lium flavescens Bess., Alyssum tortuosum Waldst. & Kit. ex
Willd., Anthericum ramosum L., *Artemisia hololeuca Bieb.
ex Bess., A. santonica Web., Asparagus officinalis L., Astra-
galus ucrainicus M. Pop. & Klok., Bupleurum falcatum L.,
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Cephalaria uralensis (Murr.) Schrad. ex Roem. & Schult.,
Centaurea orientalis L., C. ruthenica Lam., Clematis integri-
Jolia L., Convolvulus lineatus L., * Daphne sophia Kalenicz.,
*D. cneorum L. subsp. julia K.-Pol., *Erucastrum cretaceum
Kotov, Erysimum canescens Roth, Euphorbia seguieriana
Neck., Galatella villosa (L.) Reichenb. fil. *Genista tanaitica
P. Smim., Gypsophila altissima L., * Hedysarum grandiflorum
Pall,, */{. ucranicum Kaschm., Helianthemum canum (L.)
Homem., H. nummularium (L.) Mill., H. rupifragum A. Ker-
ner, *Hyssopus cretaceus Dubjan., Jurinea ledebourii Bunge,
Inula ensifolia L., 1. arenaria Waldst. & Kit, I. halophila Pall.,
I pumila L., Linum flavum L., L. hirsutum L., Linum ucrani-
cum Czemn., *Matthiola fragrans Bunge., *Onosma simplicis-
sima L., Ornithogalum kochii Parl., Oxytropis pilosa (L.) DC,
Polygala cretacea Kotov, P. sibirica L., Pulsatilla patens (L.)
Mill., Reseda lutea L., Rosa porrectidens Chrshan. & M. Pop.,
Pimpinella tragium Vill., Plantago maritima L., Psathyrosta-
chys juncea (Fisch.) Nevski, Salvia nutans L., Sanguisorba
minor Scop., *Scrophularia cretacea Fisch. ex Spreng., Sideri-
tis montana L., Silene chlorantha (Willd.) Ehrh., *S. cretacea
Fisch. cx Spreng., S. supina Bieb., Stachys recta L., Teucrium
polium L., Vincetoxicum stepposum (Pobed.) A. & D. Love.

BricokoycTOHUMBLIM CBOWCTBEHHO BCE, YTO M NpeAblly-
1eli rpynie, a Tak)kCc MHTCHCHBHOE pa3MHOXeHHUe, 06pa3oBa-
HHE caMoCeBa, CaMOBO30OHOBJIEHHE, paclliipeHHe 3aHHMae-
Moit rtomaau [10], Bcero 44 Buna.

BaxkHylo Ipyrily COCTaBNsAIOT HENMPUXOTIHBbIE PacTEHHUA
ObICTPO 3aKpeluisioUe O6pbIBUCTBIE MOBepXxHOCTH. Hanbo-
jiee TIOABCPKCHHBIC Pa3pyLIEHHIO JIMBHAMM CKJIOHBI 3¢dek-
THBHO 32KPCNHWJIM JICPHOBUHHBIE TPaBbl: Agropyron cristatum
(L.) Beauv., Carex humilis Leyss., Koeleria talievii Lavr.,
Linum perenne L., Poa compressa L., Prunella grandifiora
(L.) Scholl., Vinca herbacea Waldst. & Kit. Astragalus albi-
caulis DC., Genista tinctoria L Scutellaria supina L., Thymus
cretaceus Klok. ct Shost.,

Hpyrue pacteHus 3toit rpynnsl: Aegilops cylindrica Host,
Anemone sylvestris L., Allium sphaerocephalon L., *Andro-
sace villosa L., *Artemisia salsoloides Willd., Asperula te-
phrocarpa Czem. ex M. Pop. & Chrshan., Crambe tataria
Sebeok, Dianthus andrzejowskianus (Zapal.) Kulcz., Draba
sibirica (Pall.) Thell., Echinops ruthenicus Bieb., Ephedra
distachyaul.., Filipendula vulgaris Moench, *Iris aphylla L.,
Lithospermum officinale L.., * Paeonia tenuifolia L., Rosa rubi-
ginosa L., Salvia vercitillata L., *Schivereckia podolica Bes-
ser. Andrz. ex DC., Thymelaea passerina (L.) Coss. & Germ.,
Viola ambigua Waldst. & Kit., Viola rupestris F.W. Schmidt.

HHTepeceH psji BLICOKOYCTOHYHBBIX BHAOB, NOARIEHHE KO-
TOPBIX CBA3AHO CO CJy4aifHbIM 3aHOCOM CEMAH. B np1poaHbIx
MECTOOOMTaHHUAX YacTo HabaroAaeTCA BCMbILIKA YHCICHHOCTH
TAaKMX PacTCHUH HC TOJLKO B @HTPONMOreHHO-HapyLIEHHBIX
MeCTax, HO W TaM, IlIC aKTUBH3UPYIOTCA reoMopdosoruue-
CKHE IpOlLIECChl, HHUIIMMPOBaHHbIE GHOTEHHBIMUA U abHOTEH-
HBIMH (PaKTOpaMH, yallic BCEro B MOAHOXHUAX MEJIOBbIX GopM
penbeda. Takue Bl kak Anthemis tinctoria L., Artemisia
austriaca Jacq., Chaenorhinum minus (L.) Lange, Consolida
regalis S. F. Gray, Diplotaxis cretacea Kotov, Polychnemum
arvense L., Turritis glabra L. coxpaHsioTcs B KOJUIEKLIMH KaK

AKKJIHNMAaTHU3alnus

npUpoaHble accekTaTopbl 6osice peakHX KanbLe(HIbHBIX
BUJIOB.

HeGonsuryio rpynmny 34ech COCTaBIAIOT BHIbI, TAKXKe Ya-
CTO BXOAALIME U B ralodpuibHble (IOPHUCTHYECKHE KOMILIEK-
cul: *Bulbocodium versicolor (Ker-Gawler) Spreng., Elytrigia
pontica Soltok., Galatella linosyris (L.) Reichenb. fil., Ver-
bascum phoeniceum L., Veronica incana L., Tlo MHoronet-
HuM onbiTam B otaene ¢nopsl 'BC oTMeuanach 6ecnepcnek-
THBHOCTh BHJIOB COJIOHLIEBAThIX MECTOOOUTaHHMI N3-32 YACTO-
ro BhInaja.

CoOTHOILIEHHE BUJIOB 1O CTENEHH HHTPOLYKUMOHHOM
ycToiunoctH (puc. 1) mokasbiBaeT 60JbLIYI0 COBOKYMHYIO
JIONI0 YCTOIYMBBIX M BBICOKOYCTOHUMBBIX BHIOB (85 %),
cnaGoycToiuMBbIE  BHIbl  COCTaBJIAIOT  HE3HAYMTENBHYIO
uacTh (15 %). BaxkHO 3aMETHTh, YTO CPeaH c1aboyCTORUMBBIX
OTHOCHTEILHO HEMHOIO OOJIHMIraTHBIX KajlbLE(HIOB, HO NpH-
CYTCTBYIOT OTZ€/IbHbIE 00NHraTHbIE OHOJETHHKH, MONynapa-
3UTHbIE, LBETYILIHE BO BTOPO# MOJIOBHHE JIETa BUAbI, KPYTHYIO
rpynimy 3aech o6pa3yloT ¥ Buabl Asteraceae. TakuM pacTeHu-
AIM JIOBOJILHO CJIOXHO obecneynTh 61aronpUATHbIE YCI0BHS,
BeposATHO noTpedyeTcs Heckonbko Gonblle BpeMeHH. B rpyn-
Ny YCTOHYMBBIX, HANPOTHB, BXOAMT OCHOBHas 4acTh 0O/H-
raTHbiXx BUAOB. Cpeau BbICOKOYCTOWYMBBIX TaKkke AOBOJIb-
HO MHOTO 001MraTHbIX. DTO NOKa3bIBaET, YTO B KyJIbTYpe Xa-
pakTepHas MHOTMM KaJlbLE(PUIBHBIM BHJaM CTEHOTOMHOCTh
He MellaeT ajlanTalyi B HOBBLIX ycloBUAX. MeTon co3faHus
POKapUA-3KOTPOHA MO3BOJIMJI MCKJIIOYMTh NPOSBIEHME HeEy-
CTOHYHMBOCTH BHJIOB.

CriexTp KHU3HEHHBIX (OPM BbICOKOYCTOMUYMBBIX BH-
2108 (pHc. 2) oTpaxxaeT JOBOJbHO BLICOKYIO NPEACTABIEHHOCTD
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TIOJTIPEBCCHBIX M OJIHONICTHUX BUAOB, CBOHCTBEHHYIO BCEif
9KOJIOrO-1ICHOTHHCCKOW IpYMNEe M TOKa3biBAET HEMJIOXHE
alanTHRHkIC CNIOCOGHOCTH TaKUX >KM3HEHHBIX PopM. YiHTepec
3f€Ch NPEACTARNAIOT MOMyKyCTapHHYKM Hanbonee apHAHBIX
MecToobuTauuit: Astragalus albicaulis, Artemisia salsoloides.
Tpeobnananuc B CICKTPE M MPHUMEPHO paBHOE pacrpeaeie-
HHE MHOTOJICTHMX BCTCTAaTHBHO-HENOABHXHBIX, BEr€TaTUBHO~
MAJIONIO/IBUXKHBIX M BETETAaTHBHO-TIOABMXHBIX TpaB CBHJE-
TenbCTBYCET O 6ouibiich dPHEKTHBHOCTH HKHU3HEHHBIX CTpaTe-
ruit Takux GopM 1pH alanTalUMK B HAIIKX YCJIOBHAX.

[MpaxTnucckas 30a4MMOCTh J@HHOW 3KONOTO-LEHOTHYEC-
KO rpynnsl MHoOrorpaita. Ya3suMocTh NPUPOAHBIX NOITys-
LIM# pE/IKMX KaslblICOUILHBIX BUOB €NiaeT WX 06BEKTOM riep-
BOCTEIICHHOM BaXXHOCTH JUIA COXpaHeHHs B KynbType. PopMo-
BOE pazHoobpasue, ¥ BhIpaXkeHHas crocobHOCTL K ofpasoBsa-
HHIO rHOPHIOB, JICKOPATHBHbBIE KayecTBa JalOT BO3MOXHOCTh
Pa3sBUTHIO celICKIMONHON paboThl. Pa1 BUAOB AaBHO HCTIONL-
3yeTcs B KaYcCTBC JICKAPCTBEHHLIX, HanpuMmep, Adonis verna-
lis. OTAcAbHBIC KaJIbIIChHIbHBIE BUABI TIONYYHIN WIHPOKYIO
M3BECTHOCTh KaK IICHHBIC NHLIEBbIE PACTEHHs, KyJLTHBHDY-
€Mbl€ B MPOMLIILICHHLIX MacuiTabax, HanpuMmep, Asparagus
officinalis, a TaKKe JIpyrue BUAIbI C HETJIOXIMH NTUILEBLIMH Ka-
yecTBamH, xak Crambe tataria v pan ap. OTAenbHbiE BHJBI
TNPEACTABJIAIOT 1ICHHOCTh B CENIEKLIMH 3EPHOBBLIX KaK AOHOPKI
ycTOH4HMBOCTH Kk 3aboJicBaHMAM pacTeHHii, Hanpumep, Aegi-
lops cylindrica Host [11, 12}, ycnemno Bbipal¥BaeMsblii B
MockoBcko# obnactu. EcTb LieHHbIe UM 3aCyLIVIMBbIX pery-
OHOB KOPMOBSIC BH/Ibl, KaKk Agropyron cristatum, Psathyrosta-
chys juncea.

Kak 1noka3niBacT MHOTOJICTHH OMBIT BHIPALMBAHUSA AUKO-
PacTylMx BHIOB B yciioBUAX Mocksbi [9] Takue fekopaTus-
HbIE BUJIbI Kak Adonis vernalis, Alyssum tortuosum, Androsace
villosa, Hedysarum grandiflorum, Jurinea ledebourii, Schi-
vereckia podolica v MH. JIp. HEBO3MOXHO JUTHUTEJIHO COXpa-
HATh B YCJIOBHAX OOKLIYHBIX METIOBBIX M H3BECTHAKOBLIX TOPOK,
Kak MpaBMJIO, TAKKC BUIbI BHINIAJIAIOT B TeHEHHE 1—2 Ce30HOB.
IMpumencune Takoro 3¢ deKkTHBHOrO MeToAa afanTaLlH Kajlb-
1edHII0B Kak MCTOJI CO3ARHMA POKAPHA-IKOTPOHA MO3BONSET
BRIPALIXBATh HC TOJILKO 1ICPEUNCIIEHHBIE BU/IbI, HO U PACKPHI-
BAET OMPOMHRIIA 110TCHIIWAN IPYNIbI KAK HCTOYHHKA HOBBIX B
KyALTYpC pactciuii, obnanalomux csoeo6pasHbIMU aekopa-
THUBHBIMM KauCCTRAMH M NOJIXOAALINMX JUISA CO3aHHA KaMEHH-
CTBIX CaJIOR.

B ycnousx DK@ BO3MOXKHO MPOBOAHWThL CPaBHUTENLHOE
M3yueHuc OJIMIKHX TakKCOHOB B YCJIOBHMSAX KyJbTYpHI, BHIO-
BOM CTaTyC KOTOPbIX 1O-CBOEMY TOJKYETCA Pa3sHBIMH HcChe-
nosaresisMi. Hanpumcep, HEKoTOpbIe HCCIIE0BATENH B COCTa-
Be Kanbiichuibnoit ¢ropsl CpeaHepycckoft BO3BLIIIEHHOCTH
[9] otaenbubic BULI Kak Linum ucranicum paccMaTrpuBalOT
KaK 3konorudcckyio popmy L. flavum. CoBMECTHOE Bhipalu-
BaHME MX B YCJOBMSX KyJILTYPhl MOXET JaTh JONOJHHTENb-
HYI0 HHhOpMaIlHio 00 YyCTOHYHBOCTH TEX WM MHEIX NpH3Ha-
KOB Ha NPOTsXCHHUH GoJice JUIMTEIBHOTO BhLIpaLUMBaHKA.

Briepshie B OCHOBC TaKMX 3KCNO3HLMA NPEMIOKERO pac-
cMartpuaark Quiopy b6acccHHOB OTAENbHBIX PEK H Y 3TOTO €CTh
CBOC NPCHMYIICCTBO: Ha MHTPOAYKUHOHHON miollajake no-
NlyyaeTcs cOpMHpOBaThL a/IEKBATHOE NPHPOAHLIM aHajloram

UnTpoayKnus ¥ aKKJINMaTH3ANMS

couetaHue BHAOB. CJIOKHOCTh alanTalMM KajibliePUNbHBIX
BUJOB B YCJIOBHAX H30BITOYHOIO YBJIAXHEHHSA, OTCYTCTBUA
NoAxoAAlMX cybcTpatoB M 3aTeHeHHMs ybexnaer B Heobxo-
IUMOCTH ycTpolicTBa 0cobbix MecTooOHTaHM, KOTOpPEIE MO-
TyT 4aCTHYHO KOMIICHCHPOBATb HETATHBHOE BO3JICHCTBHE Ne-
peuncieHHbIX hakTopoB. Pacnipenenenune pacTeHHii ¢ yueToMm
WX MHKpO30OHAILHOH NpHYpOYEHHOCTH, mpucyuied npupoxn-
HBIM 3KOCHCTEMaM, MPUMeHEHHOe Npu co3aannu DK@ noka-
3ay0 HanboJsiee ONTHMAaNbHBIR cnocob UX ananTauMH.

OcTeTHYECKOE BOCTpHATHE GOJBIIMHCTBA (IOPHCTHYE-
CKHX 3KCMO3MIMIt OTKPLITOro rpyHTa OOyCNOBIEHO GOYeTa-
HUAMH pacTeHuil. Mcnonb3oBaHHe B MCKYCCTBEHHBIX MECTO-
OOUTaHHAX KaJbHE(PHIBLHBIX BHIOB B YCNOBHMAX KYNLTYpHI
NIOJUTMHHBIX 06pa3lioB MUHEPANIOB, BCTPEYAIOHIMXCA B MeJIO-
BBIX OTIOKEHHAX, MOMOTAET TAKXKE CAEATh aKLIEHT Ha coye-
TaHHU pacTeHHH H cyGcTpaToB ¥ 060raTHTh IKCNO3HUMIO (hak-
THUYECKUM MaTepHaioM 06 0COOEHHOCTAX NMPUPOAHBIX YCIIO-
BHIi TpoM3pacTaHus NaHHOH rpynmul. B pesynsrare, dyHkuu-
OHHPOBAHHE 10Ka3a IKCMO3ULIMM MOXKET ObITh CYLIECTBEHHO
TIPOJIOHTHPOBAHHBIM B NIEPHOBI, KOTa NPOLECC BOCIIPHATHA
PacTeHHIi CTAHOBUTLCH MeHee no3HaBarenbHbIM. IIpumene-
HHE HOBOTO METO/a CO3JaHHA POKapHA-IKOTPOHA NpH CO3Aa-
Hun DK paer ucuepnsiBaiomui OTBET Ha BONPOC Kak 106u-
BaThCA YCTOHYHBOCTH KasiblieHIbHBIX BHAOB, ONBIT HHTPO-
OYKLHA KOTOpHIX paHee NMpU3HaBalics GecnepcnekTHBHLIM B
yCIOBHAX MOCKBBI.
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Caxanuxckud ¢punuan @edepansHozo 2ocydap-
CMeeHHo20 BI00KEeMHO20 yupexdeHuUs HayKu
Bomanuyeckui cad-uncmumym [BO PAH,
FOxHo-CaxanuHck

UHTpOAYKUUA KONLKBULIUW NPENeCcTHON
(Kolkwitzia amabilis Graebn. —
Caprifoliaceae) Ha tore CaxanuHa

MModeedenb umozu 20 nem uHMpPoOOdyKUyuu Ha io2e ocmposa CaxanuH Kpacueoueemywezo nucmonadHozo KycmapHuka
Kolkwitzia amabilis ua moHomunHoezo poda, pacrnpocmpaHenHozo e LlenmpanbHom Kumae. Bud nposisun cebs, kak nepcnex-
mueHbIl Npu yCrosuu MO/THO20 OCEELEHUS U XOPOWe20 KOPHEe8020 numaHus. KycmapHuk omHocumensHo ycmodyue K 6ones-
H:M, epedumensiM, CHEXHbiM 3anomam. CunsHoe obMep3aHue OMmMeYeHo NuWb y cesHues. Bud xapakmepu3syemcs, kak ceemo-
mobussii, me3ogum, mesomepm, 3empod. Lisemem e cepeduHe niema, a He 8 Mae-uioHe, Kak 6 ripupode. BosobHoeansemcs ce-
MeHaMU U 8e2emarmueHo (3ef1eHbiM YepeHKosaHueM). BcxoObl u3 ceexecobpaHHbIX CEeMSIH NOAGNAIMCA 60 6mMopoli nooeuHe
nema cnedywouiez2o 2o0a. OcobenHocmbio uHmpodyxuuu Kolkwitzia Ha roz2e CaxanuHa Aensemcs cunfenmuyeckoe passumue
6onswuHcmea nobezoe eemeneHus nepeozo nopAdka y Monodbix pacmexul. CpagHUMeNLHO 8bICOKYI0 3UMOCMOUKOCMb KOflb-
Kkeuyuu Ha CaxanuHe MOXHO OBbACHUMb MOUWHbBIM CHEXHbIM TOKPOBOM.

Knmouesnie cnoea: Kolkwitzia, Caprifoliaceae, uvmpodykyus, nepcnekmueHocms, cunnenmuyeckue nobezu, CaxanuH,
MOLWHbIT CHEXHBIU NMOKPO8.

V.V. Sheiko

Cand. Sci. Biol., Senior Researcher

E-mail: viktorsheiko@mail.ru

Sakhalin branch of Federal State Budgetary
Institution for Science Botanical Garden-Institute
of FEB RAS,

Yuzno-Saeskhalinsk

The Introduction of Beauty Bush
(Kolkwitzia amabilis Graebn. —
Caprifoliaceae) in the South of Sakhalin

The results of 20 years of introduction in the south of Sakhalin Island flowering deciduous shrub Kolkwitzia amabilis of
monotypic genus, distributed in Central China. The species distinguished himself as a promising subject to full coverage and a
good root nutrition. Shrub is relatively resistant to disease, pests, snow room. Strong frost marked only the seedlings. The species
is charactenized as light-loving, mesophyte, mezotermn, eutrophic. It flowers in mid-summer, but not in May and June, as in nature.
It reproduces by seeds and vegetatively (by green cuttings). Shoots of freshly collected seeds appear in the second half of the
summer of next year. A special feature of introductions of Kolkwitzia in the south of Sakhalin Island is the silleptic development of
the majority of the branching shoots of the first order of young plants. The relatively high winter hardiness of Kolkwitzia in Sakhalin
can be explained by thick snow cover.

Keywords: Kolkwitzia, Caprifoliaceae, introduction, promising, silleptic branches, Sakhalin, thick snow cover.

Kosnnksuims (Kolkwitzia Graebn.) — MOHOTMNHBIH pog
MPAMOCTOSMHX JIKCTONA/IHBIX KPACHBOLBETYLIHX KyCTapHHU-
xoB. Exnucrsennniit 8wt — Kolkwitzia amabilis, pacnpoctpa-
HEH Ha OCBCTICHHLIX yuacTkax rop llentpanshoro Kuras na
BbicoTax 300-1300 m [1, 2]. DTo npsmMocTosuMii KycTapHHK
BLICOTOH 710 3 M. B3 KOHIIC BECHbI — Hayane neta oH OwlBaeT
YChIfIaH PO30OBKLIMH 3HIOMOP(HBIMH KOJIOKONBHATHIMH LIBETKA-
MH JUIMHOR 15-25 MM C OpaHXeBbIM Y30pOM BHYTpH TpyO-
kv (puc. ). Yanicuxka 1OKpHITA TYCThIM JUIMHHBIM JKECTKHM

onyeHueM. [Tnoasl — opexonnoaHsle, ¢ NBIEBUAHLIM CeMe-
HEM BHYTPH KaXJ0ro, MMEIOT TBEPAYIO JEPEeBAHHCTYIO 060-
nouxy. [lo cymectBy, onn npeacrasnsior cofoil nepexon-
HYIO CTaJHIO OT KopoboukH k opeliky. KonbkBHums npenect-
Has pelxa B NPHPOAE, HO IIHPOKO KyJILTHBUPYETCA, HauWHas
c 1901 r.

B cucreme A.Jl. TaxtamksaHa [3] poa Bxoaut B TpHOYy
Linnaeeae Fritsch, oTHocAwtytocs k cemeiictsy Caprifoliaceae
Juss., xoTopoe npuHamnexut k nopaaxy Dipsacales Lindl.
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Puc. 1. LiBeTywas konbkBuuus npenectHas B 6otaHn4eckom
caay B KOxHo-CaxanuHcke

K aToMmy ¢ ceMCHCTBY KONBKBHIIMIO OTHOCAT M @aBTOPbI HOBEIA-
wei cucrembl APG 111 (Angiosperm Phylogeny Group) [4].
OnHako B JlaHHO#M cucTecMe 00beM ceMelcTBa CyLIECTBEHHO
OTJMYACTCH OT paHce NPUHATOrO, obbeAnHsAs GONBIIUHCTBO
Ob1BLINX ceMeiicTB nopsijika Dipsacales s.1. He BkIo4eHHbIMH
B cemeiictBo Caprifoliaccae B 3TO#H cHcTeMe OCTallMCh JIMILIL
paHee BXOAMBIIKC B Hero JiBa ceMeilicTa: Viburnaceae Raf. u
Sambucaceae Batsch ex Borkh., a Taxxe paHee camocTosTennb-
Hoe onurotunuoc cem. Adoxaceae E. Mey. INocneanue nsa
TaKCOHa Telcph COBMCIICHBI B OJJHO ceMeiicTBo Adoxaceae s.l.
ITomMHMO cOOCTBEHHO XHUMOJOCTHBIX B TOM 06beMe, B KAaKOM
ux nounmact A.Jl. TaxTamksH, B OIHO CEMENCTBO C KOJILKBH-
LMeH B 3TOM HOBCHINCH cHUCTEME BXOAAT ObIBIIME CAMOCTOS-
TejlbHbIC ceMciicTBa Morinaceae J.G. Agardh., Valerianaceae
Batsch., Dipsacaccac Juss. u Triplostegiaceae (Hock) Bobrov
ex Airy Shaw, npejicraBneHHble, kKaK NPaBWIIO, TPABAHUCTbI-
MH KHM3HCHHBIMH (hOpMaMH. ABTOpBI NpeabIayIIeH CHCTEMbI
APG 11 (Angiosperm Phylogeny Group) [5] oTHocHnH kob-
KBHLMIO kK cemeicTRy Linnaeaceae (Raf.) Backlund 1998, 06b-
€M KOTOPOro npcjicTaniseT coOOH COKpalleHHbIH BapHaHT
TpHbLI Linnaeeae. I1o cemeiicTBo BKmovaeT pona Kolkwitzia,
Dipelta Maxim., Abelia s.l. v Linnaea Gronov. ex L., u3 koto-
pbIX Bce, kpome abciinu, — 3TO OIMro- U MOHOTHIHBIC poJa.
Haunbosice 6s1M30K K KOJILKBHIIMM OJIMTOTUNHBINA poa Dipelta,
xoTopbiit, kak u Kolkwitzia, ssnseTcs sHaeMom lleHTpab-
Horo Kuras. B o6cux ynoMsaHyThix cuctemax APG nopsaaok
Dipsacales sxonur B knajy Euasterids (Campanulids), Torna
kak A.JI. Taxtajoksin [3] Bkntouan ero B noaknacc Rosidae.

B Caxanunckom ¢puiuane ®I'BYH Boranuyeckoro cana-
uuctuTyTa JIBO PAH (CaxBC) paboThl no HHTpOLYKUHH
KOJIbKBHLIMHM mipesiccTHOM BexyTes ¢ 1994 r. McnbiThiBaIHCH
11 obpasios, noctynuBiunx U3 6otaHuueckux camos CLIA,
Kananel, Benrpun, Uexun, {anun, Jctonun, Ykpaunssl, be-
Jlopyccuu, a Takxke U3 poccuiickoro baphayna. Kpome Toro,
rostydcHbl ccaHIlbl coOCTBeHHOH penpoaykuuu. [Tnoabl, He
BCKphIBasi OKOJIOILIOJIHMK, Cesnu Ha mybuHy 0,5 cMm. Ceexe-
coGpaHHbIC IJ10/Ibl CCsJIM B ceHTAOpe 6e3 npeanocesHoi 06-
paboTKM M OCTaRJIsUIM B YCJIOBUAIX €CTECTBEHHOro ANs lora

CaxanuHa TeMneparypHoro pexuma. Becennuii noces npoo-
JWJIM KaK CyXMMH CEMEHaMH, Tak M 1ocJe JByX pa3HbIX BapH-
aHTOB mpeanoceBHoi o6paborku. IlepBriit U3 HUX — npe/Ba-
pHTENLHOE 3aMaYMBaHHE TJIOJI0B B TEUEHHE CYTOK B c1abo po-
30BoM pactBope KMnO,. Bropoii BapuaHT: 1,5-2-mecsaunas
XOJIofiHas cTpaTHdHKaLHs (B COOTBETCTBHH C PEKOMEHAALIUA-
mu: [6]). B nanbHeiiliem Ba3oHbI ¢ MOceBaMH oT | 1o 2,5 Me-
CALEB HaXOAMJIHCh B MOMEILIEHUH ¢ Temneparypoi +15-20 °C,
a B HauaJle UIOHA UX BbIHOCHJIM Ha OTKPbITBbIH BO3AYX.

Becennuit noces 6e3 npensapurenbHoi 06paboTku pe-
3yneTata He Aan. Y o6paGoTaHHBIX CEMSAH BCXOXECTh CHIlb-
HO BapbLHpOBaJIa B 3aBUCHMOCTH, NPEX/E BCErO, OT UX Kaye-
ctBa. [Ipy cpaBHEHHH METOHK Ha NPUMEPE OTHOTO U TOTO XeE
o6pasua (u3 Hukutckoro 60TaHHu€eCckoro caja) 3amMaduBaHue
B pactBope KMnO, nano no BCxoxecTH BTpoe Jy4liHii pe-
3YJILTAT, YeM 2-X MECAUYHas Xo/oaHas cTpaTHdHKauus. Beiie
Oblj1a ¥ CKOPOCTb NpopacTaHus. Tak, nepBbie BCXOAb! Mocie
3aMauMBaHUA ObLIM OTMeYeHbl CrycTs 44 1HA M MpPOAOJIKa-
JI¥ NOABNATHCA Ha mpoTshkeHuun 3 Mmecsues. [locne crpatu-
¢ukauuy B TOM ke o6pasle BCXOAbl MOSBHIMCH JIMILL Yepes
59 cyTok, npofomkas mpopactaTh euie 24 aHs. 3ateM, Io-
ciie 2-X MeCA4HOro mnepepsiBa, B3ouuiu euie 28 % cesHieB.
B npyrom obpasue, u3 Jlauun (Opxyc), nyTeM 3amMauyHBaHUsA
yA&I0Ch AOCTHYD ellle 6oee paHHEro NpopacTaHus, YeM NpH
aHaJIOrMYHOM HCTILITAHUM KPBIMCKHMX CEMSH, — yepe3 19 nnei
nocse nocesa. CTparugukaLmio uis 3Toro obpasia He UChbl-
ThiBaJIM. CBexecoOpaHHblE ceMEHa CaXaJIMHCKOH penpojyk-
1IMH, nocesiHHble 8 ceHTA6ps U nepeHeclIne 3MMOBKY TMOJL CHe-
rOM, HauaJI¥ BCXOAHTb 23 HI0Jif CIEAYIOLIEro roia — B NepHojl
Haubornee BbICOKMX Temnepatyp. BexoxecTsb cocTasuna 20 %.

[IpopacTanue cemsaH KONbKBMLMM Haa3eMHoe. Boicora
BCX0I0B okono 5 MM. Ilepas mapa HacTOAILMX JIMCThEB Ha-
4yHHaeT popMHupoBaThcs Ha 4—12 neHb. PocT nepBuuHOro no-
Gera oTMeueH Ha 15 neHb pa3BUTHSA CEsHLEB. 3a CE30H pa3BH-
BAcTCA 10 7 map JIMCTbEB, PACTEHHS MOTYT JAOCTHYb BbICOTHI
17 cM. CesiHlbl M3 cBeeCOOpaHHBIX CEMSAH, NOABMBLINMECH B
KOHLIE HIOJIA, JIOCTUIIIM K OCEHH BbIcOThl 1,2—1,7 cM U cdop-
MHUPOBAIU 10 4 nap HacCTOAIUMX JIUCTheB. BeTBneHue y Hau-
Gonee pasBUTHIX IKIEMIUIAPOB NMPOUCXOAUT OCEHBIO NMEPBOrO
rojla XH3HH, Y OCTaJIbHbIX — Ha CJIEAYIOLUMH WM MOCNeaylo-
i rofsl. CeMAnO0MbHBIE JIMCTBS Y 06pa3LOB BECEHHErO Mo-
CeBa yBAZAIOT OCEHbIO, @ B CJIy4ae OCEHHEro nocesa — B Mae
Cneayrollero nociie npopactalus roaa. Poct nepBuyHoro no-
6era y pacteHuit, B3oLeIMX B NEPBYIO MOJIOBHHY JIETA, 33-
BEPILAETCA B HAYaJle OCEHH, a Y NMO3AHEHIONBLCKUX BCXO0B He-
PeIko npephbiBaeTCA 3aMOpo3kaMH. K KoHLly ce3oHa raBHblH
ctebens onpeBecHeBaeT oT 75 10 100 % (y cesHues, NOSBUB-
HIMXCs B KOHLE Htong, — Ha 30-75 %). Tlon cHEeXHBIM YKpbITH-
€M rofioBaJible CesHLbl 3UMYIOT 1160 6e3 noBpexeHHH, Tnbo
¢ o6Mep3aHHeM BepXylIkH, pexxe obMep3aeT GoJiee NoNOBHHbI
nepeu4Horo nobera.

K koH11y BToporo roa BbicoTa pacTeHHH, BLIPALLEHHBIX M0-
CJie BECEHHero nocesa, BapbupyeT oT 17 10 44 cMm. OHu He
YCINEBAIOT K OCEHH 3aBEPLIHTHL POCT, ofipeBecHeBatoT Ha 80 %
1 06Mep3aloT, B 3aBUCUMOCTH OT YCJIOBHH, OT 2 10 5 6annos
no 7-u 6annsHoit wmkane I1.K. Jlanuna u C.B. Cuaxesoii [7].
Ha TpeTn#i roa kycTapHHMKH AOCTHraloT BbicoThl 45-90 cMm,
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3aBeplIalOT POCT B Ha4yaJic OCEHH, UX Nobern oapeBeCHEBAIOT
Ha 80 %. 3MMOCTOHKOCTH B 3TOM BO3pacTe COCTABISAET 2, PpEXe
3 6anna, 1uiIbL B aHOMAJIbHO MAJIOCHEXKHYO0 3UMY — 5 621108,
O6Mep3atius NEPBbIX JICT KU3HH KOMIIEHCHPYIOTCA 00WIBLHOM
nopocnsto. Temn pocta cesHues no wkane H.B. Pa6oso# u
3.H. 3yesoii [8] — cpennuii.

[ToMHmMO ccMCHHOrO pa3MHOXEHHWA, MCIBITAHO 3e-
JIeHoe YepeHKOBAaHWC B Hione. B ycnoBuAX H3OLITOYHO-
BIAXHOro kjiumara tora CaxanuHa npuOIU3MTENLHO OAH-
HaKOBbI pe3ynbTaT JIal0 HMCNbITaHME KaK MOA TUICHKOH
B TOp(0-NecOYHOi CMECH, Tak ¥ B OTKPHITOM NapHHKE C
TOp(O-11ICCO4HO-1ICPCTHOMHBIM CyGCTpaTOM NpH TPEXpaso-
BOM TOJIHBC. YKOPCHACMOCTh COCTaBHJIa B CPEAHEM OKOJIO
40 % (nnorna — 1o 80 %), 4TO COOTBETCTBYET JIHTEPATYPHBIM
NaHHbIM [6]. Pa3sBUTHC HOBLIX MOGEroB HaYMHANOCh K KOH-
Ly NepBOro Mccslla rnocje Hayana 3kcrepumeHTa. Bonpeku
TEM XK€ JINTCPATYPHBIM IaHHBIM, He MOJTy4eHO JOCTOBEPHOro
TMOATBCPXK/ICHHUSA NPCUMYIIIECTBA B YEpEeHKOBaHHH (TeM Gonee
3HA4YUTELHOTO) 1106CIroB BeTBIeHHs nepea noberamu ¢op-
MHpPOBaHHsA. 3UMOBKY B YCJIOBHAX OTKPBITOTO IPYHTa YKOpe-
HEHHbIE YCPCHKH IICPCHOCAT MJI0X0, TpebyeTcs HX NMEPEHOC B
OTanJIMBaeMoc NoMcIIICHHE.

['eHepaTHBHOro BoO3pacTa KOJBLKBHLUMA Ha tore Caxaiu-
Ha focTHract K 6 ronam. PeHOCneKTp CE30HHOIO pUTMa MpH-
BelleH Ha puc. 2. B npuBA3Ke K CE30HHOMY PUTMY MECTHOMH

AKKJ/JIHMaTHUu3alus

nexapodunopsl Kolkwitzia amabilis MOXXHO 0XapaKTepH30BaTh,
KaK KyCTapHHK CO CPEHHMH CPOKaMH{ Hayajla ¥ NMO3HUM 3a-
BEpLIEHHEM Kak BEreTalluH, Tak ¥ pocta noberos ¢opmupo-
BaHus. ClefyeT cienarb OroBOpKy, YTO C BO3pacTOM CPOKH
3aBeplIeHHs BEreTalMH CMEIAIOTCA B CPEAHIO rpynmy. I'o-
AMYHBIH MPHPOCT NoGeroB GOPMHUPOBAHUA MOXET AOCTHIraTh
150180 cM, BbicOTa pacTeHHit B nesniom — 2,5 M. [pubnusu-
TENILHO TaKMM e OblBacT AHaMeTp KpoHbl. KonbkBHLMSA —
ApYCHBIA KycTapHHK (1o knaccudukaunu: Masypenko, Xox-
PAKOB [9]), NPONOMKHTENBHOCTb OCHOBHOIO LIMK/IA B YCJIOBH-
ax Caxanuna — 4 rona. [lo6eroo6pa3oparenbHas cnoco6HOCTb
O4YeHb BBICOKasA: Ha OfiHOM nobere popMHpoBaHHA 06pasyloT-
CA NECATKH MOGEroB BETBJIEHMA NMEPBOro Nnopsaaka (CpeaHHmi
NoKasatejib, B 3aBUICHMOCTH OT YCJIOBHH, BapbupyeT oT 16
10 54). Y monoasix pacTeHn#H 601bIMNHCTBO noberos popmu-
pOBaHHs ¥ NOGEroB JOMOJHEHHS BETBATCA CHIUIENTHYECKH.
C BO3pacToM Takasi CoCOGHOCTb COXPAHAETCA JIHIL Y HEKO-
TopeiX no6eros gononHeHus. M.T. Masypenxko 1 A.I1. Xoxps-
koB [9] He oTMevanu nonoOHoOro ABNEHHA Y pacTeHui B Bary-
mu. Ha rore CaxanuHa, Ha060pOT, Takoe «B3phIBHOE» nobe-
roo6pa3oBaHHe, HE THIHYHOE JUIA TEX XK€ PaCTEHHH B APYTrHX
peruoHax, HeOqHOKpPaTHO HabJIoAaNoch HAMH Y MHOIMX BH-
IOB XHMOJIOCTH (TTPEHUMYILECTBEHHO KOXKHOTO NPOMCXOXKAE-
HUA). YV KONBKBHIMM CTeneHb OpeBeCHEHMs noberoB BeT-
BJICHUA NIEPBOrO NOPAJKA, a Takxe NoberoB ¢opMHUPOBaHHA H

- Beretauus

- pocT no6eros hopMupoBaHus

Il - poct noBeros BeTaneHus

- LUBeTeHune

%% - MJ1I0JOHOLLEeHne

pu

ViVl v IX XX
MecCsUuUbl

Puc. 2. denocnekTp ce3oHHOro passutus Kolkwitzia amabilis Ha tore Caxanuxa
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nonontenus — 90-100 %. [Tobern BeTBICHHUA BTOPOro Nopsaa-
Ka OJIPEBECHEBAIOT TNOJHOCTBIO. 3UMOCTOMKOCTL KycTapHUKa
1-2 6anna. J. Tucker [10] cunTaeT KONBKBUIMIO NIEPCMNEKTHB-
HO} MakcHMyM IS 30HBI MOPO30CTOMKOCTH V, rae cpeaHee
3Ha4Y€HHE €XKErofiHOA MUHHMAILHOM TeMIepaTyphbl BApbHPYET
B npeaenax ot —23.3 no —28.9 °C. TemnepartypHbie ycnoBus
IO Ho-Caxanuicka He3HaYNTENIbHO BBIXOIAT 3a 3TY IPaHHLLY,
COOTBETCTBYS I0XHOMY mpeaenmy 6osiee X0n04HOH 30HH 1V.
OnHako MouIHbIA CHCXKHBEIA TOKPOB KOMIIEHCHPYET TEMINEpa-
TYPHBIE KOHTPACTbI, NOCKOJILKY OCHOBHAs 4acTb KPOHbI Ky-
CTapHHKa 3UMYCT, KaK MpaBHJIO, IOA CHETOM.

LIBeTKH KOJNLKBHIIMK cOOpaHbl B BEpXYIIeYHbIE METENBYA-
Thi€ colieTHus. [To nannbeim M.T. Masypenko 1 A.I1. Xoxpsko-
Ba [9], conetns GpopMHpPYIOTCA Ha BEpXYIIKaX noGeros B roj
nx otpactaliusi. COriacHO HalllUM pe3yNnbTaTaM, YKe K OCEHH
B TEPMHHAILHAIX NOYKaAX 3aKIa[bIBAIOTCA 3a4aTKH COLBETHH
¢ dnopannHoii MepucTemoit. K MoMeHTy HabyxaHus nouex y
3a4aTKOB 1BCTKOB /IM(bEPEHIMPOBAHB NPULBETHHYKH. LlBe-
TEHHE HAYMHAETCH B HAaYale HIOHA M JUIUTCA okono 20 aHelii.
B npupoansix yciosusax LientpansHoro Kutas oHo npoucxo-
INT He B Hione, a B mac—HioHe [2]. CteneHn LIBETEHUA H MJIO-
JIOHOILCHHUSA HaXOJIWTCA B CHIbHOW 3aBMCUMOCTH OT BHeul-
Hux ycnosnit. Kolkwitzia amabilis MOXHO oXapaKTepH30BaTh,
KaK cBeTONOOMBLIA, Me30huUT, Me3oTepM, 3BTpod. B ycno-
BHSX TOJHOrO OCBCIICHUA ¥ YMEPEHHO IUIOAOPOIHOM MOYBLI
yaanock JOCTHYL JHillh xopowe (4 Gamna) cTeneHn usere-
HuA (puc. 1) v cnaboii (2 6anna) creneHu MJIOAOHOUIEHHUS MO
5-u 6annshoit mkane B.YU. Ueanenko [11]. Ilpu 3ToM aGco-
JI0THOE 6ONLIIMHCTBO NIOROB Heaopa3suthl. Ho naxe B Ta-
KHMX YCJIOBUAX JICKOPAaTUBHOCTb PAaCTE€HHs BO BPEMs LIBETEHHA
MOXHO OLIEHHTb, KaK BBICOKYIO. MBI He HCIBITHIBIM KONb-
KBHLMIO Ha I0XKHOM JKCMIO3ULMH, TAE MOXHO NPOTHO3MPOBaTh
3HAYUTENBHO JIYUIIHH pe3ysIbTaT.

K 6oac3usM M Bpc/uTensM BHI AOCTATOYHO YCTOWUUB.
JIvb 1Mo3aHO MOABMBINIMECH BCXOJAbI YACTUYHO TOENAIOTCH
CIIM3HAMH, YUCIEHHOCTh KOTOPBIX BO3pacTaeT BO BTOpOii mo-
JI0BHHe j1eTa. KpoMe Toro, B YCIOBHSIX 3aT€HEHHS JINCThA 110-
PakatoTCsl HEKPOTHUCCKUMH NATHAMU PbDKEro LBeTa. Buisbi-
BalOWLMH NATHUCTOCTh MapasuT (BepoATHO, rpub) He Mcche-
Aosasics. IToBpexAcHNA CHErOJIOMaMH, NPEACTABISIOLINE Ce-
Pbe3HYI0 Npo6ICMY JUIS MHOTHX AEPEBLEB ¥ KYCTaPHHKOB Ha
Caxanuie, y KONhKBHIIMH €AHHHYHBI.

Hrorn uutpojiykuun nHa CaxanuHe noxazaly HecKOjb-
XO JIy4IlIMH pe3ysIkTar, YeM aHaJOTHMuHble UCNbITaHHA B Mo-
ckse [12], oTHocuMoit k naTo#t, Gonee Tennoit 3oHe 3uMocTOH-
xocTH [13]. Tam 3UMOCTOMKOCTh KONLKBUIIMM BapbUPYET OT 2
J0 3 6annos, a ceMmena Hescxoxude. B Tapry, HaxoasiueMcs B
TOM e 30HEe, 3MMOCTOMKOCThL cocTariigeT 1-3 6anna, B Kuese
U JlHenponetpoBcke (1or 306l V) — 1 6ann [14].

TakuM 06pa3oM, KOJILKBULHMIO MpPENECTHYIO MOXHO pac-
CMaTpMBaTh, KaK BWJI, BIOJIHE NEPCHEKTUBHLIA ang tora Ca-
XaJIMHA NPH YCJIOBUM 06ECNeYeHHs XOpOoLIero KOpHEBOTO MH-
TaHMS U TIOJIHOH OCRCIIICHHOCTH. I'pynna nepcrnexkTHBHOCTH
(npu cobmo/icHUK 11a3BalHOIO ycioBHa) — . MoxHO peko-
MEHJIOBaTh KyCTapHMK JUIA HCNIONb30BaHUA B O3€JICHEHUH B
Ka4€CTRE BhICOKO/ICKOPATHBHOTO COMHTEPA HA COHEYHBIX 3a-
IHLIIEHHBIX MCCTaX.
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locydapcmeeHHoe bodxemHoe yuypexoeHue

Pecny6nuku Kpsim Opdena Tpydosoeo KpacHo2o 3HameHu
Huxkumexui 6omanuyeckull cad — HayuoHanbHbId HayqHbId yeHmp,
Anma

HHTpOAYKIHA U AKKJIHMATH3ANHS

Cneunduka u knaccudukaums
COpTOB nniowa o6bIKHOBEHHOTO
(Hedera helix L.)

Mupoeoii copmumerm nmiowa Hacyumsieaem 3o 750 copmos, u3 KOmMOpPbIX 8 OMKPbIMOM 2pyHme & Pecrniybnuke Kpbim ebi-
pawueaemcs oxono 200. Mpu KynsmueuposaHuu, cenekyuu u copmousydeHuu H. helix Heobxodumo yvumeieams pad cney-
uchudeckux yepm ezo pocma, pa3sumus U usMeH4yugocmu. B vacmuocmu, nony4YeHue HO8bIX COPMO8 Mmowia ces3aHo cyeay-
60 ¢ ombopom cnopmos, 6ONBUWUHCIMEBO U3 KOMOPLIX OMHOCUMCS K 106€HUMbHOU hopMe, @ UX MPu3HaKu HecmolKu u CulbHO

eapbupyom.

Kniroyeasie cnoea: nnwow, uHmpodykyus, copmousyverue, Kpbim.

A.V. Yena

Dr. Sci. Biol., Head of Department

E-mail: an.yena@gmail.com
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Specifics and Classification
of Grades lvy
(Hedera helix L.)

Yalta

World assortment of ivy runs 750 cultivars, 200 of them are grown outdoor in the Crimea. There are several specific peculianties
relevant to ivy growth, development and vanability that should be taken into account when cultivate, select and testing its strains.
Among others, new ivy cultivars are obtained only via sport selection with their characters unstable and variable.

Keywords: Hedera, introduction, cultivars, Crimea.

Pon Ilmom (/ledera L.) npuMHagneXUT k ceMeHCTBY
apanucBhix (Araliaccac Juss.) U HacuuThiBaeT 13 BHIOB,
3 moamnaa ¥ 4 pa3lHOBHAHOCTH C eBpa3uiickuM pacmnpo-
cTpanctiveM [1]. Ihnont o6bikHoBeHHbIN (Hedera helix L.)
uMeeT obupHbiit cBponeicko-cpeAn3eMHOMOPCKHH ape-
an, OXBaTLIBAIONIMA TCPPHTOPHIO OT ATiNaHTHuYeckoH 10
Bocrounoit Esponnl 4 or OxHo# Ckanaunasuu 1o HOx-
Hoit Enponnl, Mano# A3zum u Kapkasa [2]. O mupoko
NPUMEHACTCHA B BCPTHKaJIbHOM O3€JIEHEHHMH K TOMMAPHOM

HCKYCCTBE, B KaU€CTBE IIOYBOMOKPOBHOTO PAacTEHHA, rop-
WIEeYHON KYyNbTYpbl, @ TAKXKe KaK JIEeMEHT OYKETOB U KOM-
MO3HLHHA.

B 3anaaxoit Espone u CILIA cymecTBYIOT AaBHHE Tpa-
AWLMH ceNleKUMH U copTousyuenus H. helix [3, 4]. Mupo-
BO€ pazHooOpasue KynbTHBApOB poaa Hedera, noaasnsio-
iee 6ONBLIIHHCTBO KOTOPLIX OTHOCHTCA K H. helix, noctu-
raet nmo paiHnsiM oueHkam ot 400 [S] no 500 [6] u naxce
750 {7].
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NuTpoaykuus u

H. helix - aGopurcuioe pacTe¢HHWe MPHPOHOH (uIo-
psl KpeiMckoro 11osyoctpoBa [8] M noaTomy BechMa mep-
CTEKTHBCH 3JIcCh B KynbType. B oTkpsiTOM rpyHTe Ha
Tepputopuu Pccny6nukyu KpbiM BoipalMBaloTCs OKOJNO
200 coptoB atoro Buja. Ilpu KynbTHBUpPOBaHMH, CEJIEK-
UMM ¥ copTOM3yueHUH H. helix HeoGXOAUMO YYHTHIBATh
HEKOTOpPHIC CHICIHGHUCCKHE YEPTH €ro pocTa, pa3BHTHA
M U3MCHYHBOCTH.

IIpexJic BCEro, CIICAYET NPHHATL BO BHHUMA3HHE YHH-
KajlbHY10 OHTOrCHCTHYECKYl0 ocobeHHocTs H. helix, 3a-
KJIIOYAIOUIYIOCH B JUIMTCIABHOM, HCYUCAAIOLIMMCA NOPOH
NECATHNCTHAMY, CYIICCTBOBRHHH 10BEHHIbLHOH (OPMBI
BHJA C IIaTHOTPOIIHBIM HanpasjieHWeM pocTa Moberos
NanpyaThiMM JUCThSIMH CO CBETIBIMHU XHJIKaMH. T'eHepa-
THBHad popMa ¢ opTOTpONHBLIMH noberamu Ge3 NpHaaTOY-
HBIX KOPHCH 1 ANICBH/IHBIMHM HIIH CEPALEBHAHBIMHA (HO HE
NaskyaThiIMH) JIUCTEAMH Ge3 OCBETNEHHBIX XKHI0K 06pa3y-
€TCA MO3/IHO, 110 HAIUM HabNIOAeHUAM — KaK MHHHMYM II0
nocThuxcHuu pactciuem 30-40 nernero Bo3pacTa.

ITonasnsromee GonwmnHcreo coproB H. helix oTHo-
CHTCA MMCHIIO X IoBCHMIbHON ¢opme. Ecin kako#-nu6o
copT 1. helix nocruraer reHepaTuBHOH CTaAuH, OH MoO-
XKET MOJYYUTh B KOJUICKLHAX HOBYIO KBaJH(HKALHIO Ny-
TeM a00aBJicHUA K Ha3BaHHIO copTa o6o3HaueHHA A,
cnoB Adult win Arborescens. B cpaBHUTE/ILHO HEMHO-
THX CJly4asiX rcHcpaTHBHbIe (POPMbI 3aCNyXHBalOT cTa-
Tyca HoBoro copta (‘Deep Freeze’, ‘Garnet’, ‘Iceberg’
M ap.). OnKMCHIBAIOTCA TakKe OTHOCHTEJIbHO HecTolkue
npoMexyTounsic cybreHeparuBHbie (Sub-Adult; Semi-
Arborescens) dopMbl [9] ¢ npu3Hakamu, NpoMexXyTou-
HBIMH MCX/ly IOBCHUIbHBIMM M T€HEPaTHBHBIMH pacTe-
HuaMu ('Pedata’ Semi Arborescens, 'Frodo'). ¥V eaunnu-
HbIX coptoB (Halpumep, 'Little Diamond') Takue npusna-
KU (BKJtouas siilcBUHO-poMbHYecKkHe NUCTOBBIE mJa-
CTHHKH M CKJIOHHOCTh K OPTOTPONMHOMY POCTY) BIOJIHE
ctabunsnsl [10].

OT/Ic/IbHO Clic/lyCT OTMETHTD CYIIECTBOBAHUE COPTOB
IOBEHHJILHKIX PAacTCHUI CO CTPOro NMPAMOCTOSYHMH, Kak
y B3pocianix ¢opm, 1oberamu (‘Congesta’, ‘Conglomera-
ta’, ‘Erccta’). B niaHtioM cilyuae JHCTbA OCTAIOTCH Najib-
Y4aThIMHK, NpPOJNOJIKAIOT (OPMUPOBATHCA TNPHAATOUHBIE
KOPHHM, a OpPTOTponHoc nojoxeHHe cTebns obecneunsa-
€TCA YKOPOYCHHBIMH MCKAOY3TUAMH.

[onyuenuc nonuix coptoB H. helix cBA3aHO He ¢ ru-
Opuan3alMcii, a UCKJIIOUUTEILHO € OTGOPOM CMOHTAHHBIX
BEreTaTMBHLIX (COMATHYECKHUX, TMOUYKOBBIX) MyTauWii —
cnopron. Toiibko B 1I0CNEHEE BPEMS HECKONBLKO COPTOB
GbLIH 110Ny CHBI TPAJIMIHOHHBIM NYTEM, T.€. B PE3yJbTa-
Te MEPEKPCCTHOrO OlibIIcHUA pasHeix Adult-dopm ('Cro-
chet’, ‘Goldfinch’, ‘Rotunda’ n ap.).

Jnanason Mop¢ooruueckod H3MEHYHMBOCTH JHUCTh-
eB y /. helix n cro copToB HaMHOTO BBLILIE, YEM Y ApY-
IHX JCKOPaTUBHO-JIUCTBCHHBIX PacTEHUA M y O6auskux
COPTOB MOI'YT IICPCKPBLIBATHCA CTOJIb CHIBHO, YTO JHMUIL
JUTUTENILHOC COBMCCTHOC MX BhIpalllMBaHNE AAET OCHOBA-
HHME Ul BhIBOJIOB O COPTOBOIH MPHHAANEKHOCTH ocobeit
(Hanpumcep, Takue 1apnl coptoB, kak ‘Ceridwen’ u ‘Gold
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Child’, ‘Parsley Crested’ u ‘Curly Locks’). lanHas npo-
651eMa ycyrybaseTcs OTCYTCTBHEM Y IOBEHHIIBHBIX pacTe-
Huit H. helix nepnona noxos (pocT NpekpalaeTcs ToAbKO
NIPH JIETHHUX TEMMEpaTypPHbIX MAKCHMYMaxX H 3UMHHX MH-
HUMYMax), H, TakuM o6pa3zom, BapHabeabHOCTh ObiBaeT
yCHJIEHa ce30HHOH AMHaMHKol TemnepaTtyp. K ToMy xe
pacTeHHs OAHOTO COpTa, BbIpallleHHbIE B OTKPLITOM H 3a-
KPBITOM IPyHTE, NpUOOPETAIOT CylecTBEHHBIE MOpdoso-
rHYECKUE OTIHYMUA, O KOTOPBIX KOJUIEKIIMOHEPH! CNeLH-
aNbHO IENAIOT OTOBOPKH.

Heo6GxonuMo Takke MMETb B BHAY XHMEDHYIO NpH-
pony MHOTHUX copToB H. helix, xoTopas jaxe NpH cTa-
OMJIBHBIX YCIOBMAX BLIPAIUMBAHHA YyCyrybaseT HecToM-
KOCTb NPH3HAKOB M 4aCTO CONPOBOXIAETCA YaCTHYHBIM
WM NOJIHBIM pacxuMepuBaHueM. Takue KylibTHBapsl, Kak
‘Minty’ u ‘Kolibri’ neMoHncTpupyert 6onsuroe paznoobpa-
34e BapHAHTOB DACXHMEPHBAHHMA CO CMEILUEHHEM CTene-
HH Y4acTHf OCHOBHBIX «copToo6pa3ylomuxy TkaHeH Janu-
CTa TEMHO-3€JIEHOr0, CBETNO-3e1eHoro U Genoro nmera;
NpH 3TOM Takxe Haba104aeTCA BApLHPOBAHHE HOPMBI JIN-
CTOBOJ NMJIACTHHKH OT MATHNONACTHON K TpEXJIONacTHOM
W CepAlleBHAHOM.

B page cnydaeB MMeeT MeCTO MMMaHEHTHas COpTO-
BaA reTepodMIINg, T.e. YepelloBaHHE NPU3HAKOB JINCTA Y
OJHOTO M TOTO Xe coprta (B npelenax IOBEHUILHOR BO3-
pacTHoO# GoOpMBI), KOTAa NEPHOAHYECKH HCUE3AET U MONAB-
ngercs BHOBb necTponuctHocth (‘Buttercup’, ‘Caecilia’,
‘Flashback’, ‘Frosty’, ‘Harlekijn’, ‘Snow Cap’ u ap.) nnu
CMEHAIOT APYT Apyra reHepallMy JHUCThEB C Pa3HbIMH NO
tdopMe nnactuHkamu (‘Anna’, ‘Brokamp’, 'Green Finger’,
‘Mariposa’, ‘Spetchley’, ‘Surprise’, ‘Tamara’ u gp.). [Ipu
3TOM NPHYUHEI YepEAOBaHUSA NPU3HAKOB OCTAIOTCA HE CO-
BCEM SICHBI. '

Tl'eHepaTuBHble 0c0o6U H. helix Takke AEMOHCTpH-
pPYIOT deHoNoruueckyto 1a6unbHOCTh (MOTYT LIBECTH H
NIOJOHOCHTb MOBTOPHO B TOM Xe€ FOAY) H 4acTo AAiOT
no6eru ¢ CHJILHO OTJIHYAIOUIMMHCA OT CTAHIapTa JH-
cteamMu [10]. Ilmiou; MpUHAANEXUT K TEM JEKOpPaTHB-
HBIM pPacTEeHHAM, LBETKH KOTOPLIX C UX MaJl03aMETHAIM
3eIEHBIM OKOJIOLBETHHKOM NMpPakTHYECKU HE MpeacTas-
NIAIOT 3cTeTHYecko#t ueHHocTH. HekoTopyw aexopa-
THUBHOCTh M€HEpPAaTUBHLIM 0CO0AM MnuOINa NPHAAIOT MX
nnoasl, o4t BCceraa oHM UMEOT PHONETOBO-UEPHYIO
OKpacky, OJHAaKO Y HEKOTOphX (OpM BCTpeHaioT-
ca 6enste (H. helix var. leucocarpa Seem.) n xento-
opanxeBrnie (H. helix f. poetarum (Nicotra) McAll. et
A. Rutherf.). K coxanenuio, Moponoruueckoe pasHo-
o6paiue reHepaTUBHOI chephl copToB H. helix Ha 3 TOM
3aKaHYHBAETCA.

Copra H. helix, kak U Y MHOTHX ApPYTHX NEKOpaTHB-
HbIX pacTEHHH, MOTYT 0ObeHHATLCA B rpynnbl. CornacHo
koHuenuuu S.M. Sulgrove [11], ctaGunbHbIe KYNbTHBapHI
H. helix, mopdonoruiecky HaubGonee 6au3kne k onpene-
NeHHOMY COpTY, CBOAATCA B TPYMy, HOCALLYID HMS 3TO-
ro copta, Hanpumep, ‘California’-group, ‘Glacier’-group,
‘Pittsburgh’-group. Coprta, BXOasluHWe B rpynmy, cjer-
Ka OTIUYAIOTCA APYT OT ApYra HEKOTOPhIMH NMpPHU3HAKaMH
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- Yo

‘Lightfinger' (¢oto A.A. EHa)

‘Glacier’

#

I/IHTpOIlyKlll/lﬂ H aKKJHMAaTHu3alusdA

‘Mariposa’

KJaccMpHUKaLMI0 COPTOB MUIIOIA, MOJYYHUBLIYIO LWIKPO-
KO€ npu3HaHue B MUpe (mabn.). HecMoTps Ha HekoTO-
pY!O MJaKaTHOCTb, OHA NO3BOJAET JOBOJbLHO ACHO pac-
npeaenuth Bce Mopdonoruiyeckoe pasHoobpasue co-

(B TOM umcic 0COOCHHOCTAMHU MECTPONUCTHOCTH, BEJH-
YHHOM JIMCTOBOMH IUIACTUHKH, IHEPTHEel pPOCTa, CTENEHbIO
BETBUCTOCTH W T.II.) HO BMECTE C TEM ONpelesIEeHHO Harmo-
MHHAIOT UMCHHO JIaHHbIH COPT, XOTA U He 00s3aTeNbHO re-
HeTHYCCKH OJIU3KH K HEMY.

Hbivemnuii  npe3suaeHT AMepukanckoro O6uie-
crea Ilmoma (AIS) S.W. Pierot [12] npennoxuna

pPTOB Ha J€BATh rpynil.

Jdnsa noctuxeHus Oonee TouHO#H Mopdonoruue-
ckoil kBanudukauuum cuMBoObl (0603HaYeHHUs COpPTO-
BbIX Ipynn) KOMOUMHUPYIOT, HanuMep,: M,V (‘Jubilee’);
V,I (‘Glacier’); M, BF (‘Duckfoot’); M,V,BF ('Lady
Frances'). [loxanyi, Tonbko rpynnsl F, C, H, A u oTua-

ctd BF oTinMuyaloTca 1EJI0CTHOCThIO apxe€Tuna, oAHakKo

Tabnuua. Knaccudukauums coptos nniowa C. MNMeepo (Pierot, 1995)

I'pynna (anm) | Cumson I'pynna (pyc.) Ipumepni copToB
Variegated lvics \% [lecTponucrhbie 'Adam’, 'Calico’, 'Eva', 'Fantasia', 'Masquerade', 'Minty', 'Ria’
Bird's Foot Ivics BF [Truubu Jlanku 'Anke’, 'Asterisk’, 'Maple Leaf, ‘Mariposa’, 'Marie Luise'
Fans F Beeponucrhbie 'Ate','Fan', 'Cora!, 'Filigran', 'Perkeo', 'Pink and Curly'
Curlies C Kypuassbie 'Caecilia’, 'Clotted Cream', 'Fredrick', 'Harlekijn’, 'Sea Breeze'
Heart-shapes H CepnueBnaHbie 'Anna’, 'Mein Herz, 'Steffi’, 'Ovata’, 'Teardrop', 'Tamara’
Ivy-lvies I TunuuHble 'Atropurpurea’, 'Baltica’, 'Dark Pittsburgh', 'Gracilis', 'Irland'
Miniatures M MuHuaTiopHble 'Anita', 'Duckfoot’, 'Jessica’, 'Jubilee', 'Peter Pan', 'Topazolite'
Adult A B3pocable 'Arborescens', 'Deep Freeze', ‘Garnet’, ‘Iceberg’, 'Peppermint’
Odditics O HeoObiuHble 'Manda's Monstrose', 'Patent Leather', 'Triton', 'Very Merry'
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KyNbTHBAphl € JAHICTHBRIMH JucThaMu ('Brokamp’,
'Hester' 1 ap.) MoxHo oTHecTH kX BF ¢ Gonbiuoit HaTax-
ko#. [TpuHasanexHoCcTh K V-rpynne HuKkak He packphl-
BaeT XapakTep NMCCTPOro pUCyHKa JUCTOBOMN NNacTHH-
KH, a B kateropuio «O» nonajaloT copra, Kaxyuuecs
HEOOBIYHEIMI 110 abCOJIOTHO pa3Nu4YHbLIM NPHYHHAM.
Ivy-Ivies uwacTo oka3niBalOTCA T.H. reorpaUuecKHMMH
pacamy unu okortunamu (‘Baltica’, ‘Griechenland’,
‘Yalta' u np.); 2T0 ckopee «3akOHCEpBUPOBaHHAA HII-
JIO3Hs COpTa», T.K. UX OTAWYMA MpPaKTHYECKH Heyno-
BHMbI.

BMecte ¢ Tem, B copTansyuyennn H. helix octa-
e€TCA MHOXCCTBO npobieM, OTHOCAWHXCS K TyMa-
HuTapHo# chepe. Lonkiune HcTOpUYECKHE May3bl B
Pa3sBUTHH I'CJICPHUCTHKH NMPHUBEIM K NOTEPE HIAH He-
BO3MOXHOCTH MJICHTH(OUKAUMU PALA CTAPHUHHBIX CO-
pToB. JlaXc NPOMCXOXACHNE HEKOTOPbIX COBPEMEH-
HBIX COPTOB HC 11OJi/1aCTCA OTCJEXHUBaHUI0O. B cano-
BBIX KaTajorax lncpuoanuecky coobuaercs o Hens-
BECTHBIX paHce coprax miawina 6e3 kakux-11u60 no-
acHenu#t o6 uX BO3NMKHOBeHHUH, 6e3 ONUCaHuA H
AanbHCHNICro NpcibLABAeHUs pacteHuit. OrpomHuymo
NyTaHHWIlY BHOCAT Hlible KOMMEpPYECKHE NTNTOMHHKH,
KOTOphiC NOPOH IiC CREAAT 32 COOTBETCTBHEM COPTO-
BbIX Ha3lBaHWil BHIpallUBAEMOMY MaTepHaly M Aaxe
HaMepeHHO U3MCHSAIOT UX C eJIbIO YBEJIHYEHHUS NpH-
Obinn.

OcTtacTcs OTMCTUTL, 4YTO Haunbosee MNOJHBIM
CNpPaBOYHBLIM PCCYPCOM N0 TEAEPUCTHUKE CETOAHA
aaserca caiit llemecuxoro O6umecTtsa IMaowma [13].
Bnarojapsa ycuiausm npesunedHra Ob6uectsa — AH-
apeaca XéHeMala M cro KoJUIET Mbl MMEEM BO3MOX -
HOCTb 03HakoMHUThcs Gosnee uyem ¢ 1400 Gorato un-
JIOCTPUPOBAHHBIMY CTAaThAMH KaK O TNPU3HAHHBIX
copTax 1110113, Tak U O COMHHTENBHBIX, @ TaKkKe
€Illle HC 3apCrUCTPUPOBAHHBIX CNIOpPTax.
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IIpaBujia paccMOTpeHust crarei

IMPABUJIA O®OPMJIEHMS CTATEN

1. Ipy HanpaBjcHUM MaTepHAIOB JUIA NyONMKaLMK B XKypHaine HEOOXOIHMMO 3allONIHKTEL KapTouky «CeeaeHns o6 apTope»
(Ha pycckoM ¥ aHruiickoM a3bikax). ITpumep. Aapec persctpauun: 111222, Mocksa, yi1. reHepana ABleesa, oM 2, kopryc 4,
KBapTHpa 444. 111222, Moscow, street of General Avdeeva, the house 2, building 4, apartment 444.

CBEJIEHHA O ABTOPE

Qamunns

HUma

OtuecTRO

JlaTa ¥ MecTO poXKICHHA

Agnpec pervcTtpalliy (MPONKCKH) N0 NACNOPTY € YKa3aHUEM NOYTOBOIO HHAEKCa

Anpec GpakTHIECKOro NPOXKHBAHUA C YKa3aHHEM NIOYTOBOIO HHAEKC]

KoHnTtakTHas undopmauns (noMalsui, cinyxe6HbIH 1 MOOWIIbHBII TenedOHbI, EKTPOHHBIHA aapec)

Hassanune opranmnsauuu (Mecto pabotsl (yueObl)) BMECTE C BEJOMCTBOM, K KOTOPOMY OHa TIPHHAUICXKHT, 3aHMMaeMas
J0JDKHOCTb, a/IpeC OpPTaHM3alliH C yKa3aHHeM NOYTOBOIO HHAEKCA

VYuenas crenens ¥ 38aHue (Ne JHIUIOMA, aTTECTaTa, KEM H KOTZa BblJaH)

2. O6beM cTaThy e TOJDKEH NpeBbIlIaTh 20 CTPAaHMIL MAIIMHOMMCHONO TekcTa. TekcT Heobxoanmo HabupaTk B peaakTope
Word wpngrom Ne 12, Times New Roman; TekcT He hopMaTHpyeTcs, T.€. He HMeeT Tabynaumi, KONMOHOK H T.A. CTaTbH AOMXKHBI
6BITH CBOGO/IHBI OT CJIOXKHBIX ¥ TPOMO3AKHX NPEUIOKEHHH, MaTeMaTHueckuX hopMyn ¥ ocobeHHO opMynbHBIX Tabnul, a Tak-
e MPOMEXYTOUHBIX MaTEMaTHYECKUX BHIKIaA0K. HymMepoBarh ciiesyer TONBLKO T CXeMbl H HOPMYIIbl, Ha KOTOPBIE €CTh CChLTKA
B IOCJIE/YIOIIEM H3NIOKEHHH. Bee cokpallieHHs H yCloBHbIE 0603HAYEHHA B cXeMax U opMyniax cieflyeT paciundpoBars, pas-
MEPHOCTH (GH3NYCCKUX BEJTMYMH JaBath B CH, Ha3BaHMA HHOCTPaHHBIX QUPM U NMPUOOPOB — B TPAHCKPHITLMN NEPBOUCTOHHH-
Ka € yKa3aHHWEM CTPaHbl.

3. OtaennuniM daiinoM NOMKHEBI OLITh IPHCITaHbl pHCYHKH (dopmar *.tif ¢ paspeweHneM He Menee 300 dpi, *.pdf, *.ai nnu
*.cdr) v mojtnucH K HUM. AHHOTaLNA W KJIIOYEBBIE CNOBA Ha PYCCKOM H aHMIMACKOM f3bIKaX — TAKKE OTACIbHBIMK (aiinamu.
B aHHOTauKK NOMHOCTLIO J0MKHA GbITh PackpbiTa COAEpXaTesbHast CTOpOHa MyOaMKaLMH U IOyYEHHbIE PE3yJIbTaThl (BhIBO-
Ibl). AHHOTaIUA JIokHa UMeTh 00beM oT 100 1o 250 cnos. [Tocne aHHOTaLUMK AaeTcA NepeveHb KIIo4YeBbIX c1oB — oT 5 o 10.

4. Cnucox UCnoNbL30BaHHOM INTepaTyphl (ML HEOOXOAUMOI N OpraHHYECKH CBA3AHHON CO CTaTheit) COCTaBasAeTCs B M0-
pAAKe yNOMHHaHHs M JlaeTcs B koHUE cTaTby. CCUIKM Ha JINTepaTypy B TEKCTE OTMEYAIOTCHA MOPAAKOBLIMHM LUH(pPaMH B KBa-
JpaTHBIX ckobkax, a UMeHHoO: [1, 2]. JXKenaTenbHo, 4To6bl CIUCOK JIMTEPATYPBI coaepxkan He MeHee 10—12 UCTOYHMKOB, B TOM
qHclle KaKk MUHUMYM — 3 3apy6exHrle MyGnukalmy (kenaTeNbHO U3 TpexX cTpaH) B JaHHOH obnactu 3a nocneanue 5-10 ner.
CnMcoK NHTepaTyphl NIPEICTARIAETCA Ha PYCCKOM, aHIIMACKOM A3bIKax M JaTHHHULE (poMaHCckuM andaBuTom). BHauane naer-
€A CIIMCOK JIMTCPATYphl Ha PYCCKOM A3BIKE, MMEIOLIMECA B HeM 3apybexHble my6Gaukaliy — Ha A3blKe OPUTHHANA, 3aTeM NpH-
BOZINTCA CITUCOK JIMTCPaTypbl B pOMaHCKoM andaBuTe, KOoTOpbili 03araBnuBaeTcs References u apnsercd koMOuHaumeit amio-
A3bIYHOM [nepeBoa MCTOUHHKA MHGOpMaLMK Ha aHIIMIACKUH A3bIK JaeTcs B KBaApaTHBIX ckobkax (https://translate.google.ru/
7hl=ru&tab=wT)] u TpaHcIUTepHpoBaHHOM YacTelf pycckos3bldHbIX cchulok (http://shubl23.ucoz.ru/Sistema_transliterazii.
html). B koHlie cTath NPUBOANTCA Ha3BaHMe CTaThH, (paMUIINA, UM, OTHECTBO aBTOpa (OB), yUeHas CTeNeHb, YUEHOE 3BaHHE,
JIOJKHOCTh M MCCTO paboThl, 3NIEKTPOHHBIH afpec X0Ts Obl 0IHONO M3 aBTOPOR JUIA CBA3M M TOYHBIH NMOYTOBLIH aapec opraHu3a-
MK (MecTo paboThl aBTOpa) Ha PYCCKOM M aHIMMACKOM A3bIKaX, PH 3TOM Ha3BaHHE yAMLIbl JaeTcs TpaHcauTepauueii. Cucok
JIMTEPATYPhI CliejlycT 0(OPMIATH B COOTBETCTBUH ¢ MexIyHapOAHbIMH CTaHJapTaMH:

MPABWJIA PELIEH3UPOBAHUSA CTATEM

Jliobas cTaThi, nocrynarollas B peJakLMIO XKYpHaia, He3aBUCHMO OT JIMYHQACTH aBTOpa (OB) HANpABJIAETCS PELEH3EHTY,
KpYMHOMY CNCIMAIKCTY B JAHHON obGnacTy.

CraThs pelicH3CHTY NiepeaeTes Ge3NMUHOCTHO, T.¢. 6e3 ykazanus GpaMuimuu astopa (0B), MecTa paboThl, 3aHUMaeMO JOJIXK-
HOCTH M koHTakTHO#H undopmaluu (aapeca, Tenedona n E-mail aapeca).

PelieH3eHT Ha 0CHOBE O3HAKOMJIEHHA C TEKCTOM CTaTbi 0683aH B pazyMHblit CPOK NOATOTOBMTL U B MUCLMEHHOM opMe nepe-
JaTh B PC/IaKIMIO PCIICH3UIO, B 0083aTeTLHOM NOPAJKE COAEPXKALIYIO OLIEHKY aKTyalbHOCTH PAaCCMOTPEHHOM TEMbI, Yka3aTh Ha
cTeneHb 060CHOBAIHOCTH NOAOXKEHHH, BLIBOJIOB Y 3aKJIIOUEHHSA, H3NIOXKEHHBIX B CTAThE, HX JOCTOBEPHOCTh M HOBHM3HY. B KOHLE
peLIEH3UH PELICH3CHT JIOJKEH JaTh 3aKJIIo4EHHE O Liesieco0OpasHOCTH MK HeLeecooOPa3HOCTH MyONUKaLMH CTaThH.

[Ipu nonyucHnM OT peliEH3EHTa OTPULATENLHOH PELIEH3NH CTaThA NIEpefaeTca APYToMYy pelieH3eHTY. BTopoMy peLieHseHTy
He cooblIlaeTcs 0 TOM, 4TO CTaThd Obljla HaNpaBJieHa PELEHIEHTY, H YTO OT HEr0 NOCTYTHJ OTPULATENILHBIHA OT3bIB. IIpH oTpH-
LIaTEIbHOM PC3YNLTATC NOBTOPHOTO PELEH3UPOBAHHUA CTaThsl CHUMAETCA ¢ PacCMOTPEHUA K 06 3TOM coobIuaeTcs aBropy (am).

ABTOpY (aM) pc/lakilvs HanpapJIseT KoMUY peleH3nHn 6€3 ykasaHus IHYHOCTH peLieH3eHTa.

B HCKIIOUNTEABHBIX Cllyyasx, 110 PELIEHHIO PeAaKIIMOHHON KOJUIETHH, TTPH TIONy4eHUH OT ABYX PeLleH3¢HTOB OTpHILaTe/lb-
HOTO OT3bIBA, CTAThA MOXET ObITh ony6nukoBaHa. TaKMMH HCKJIIOUHTENBHBIMH CJIy4asMM SBJISIOTCSA; TPEAB3ATOE OTHOLIEHHE
PELEH3CHTOB K PACCMOTPEHHOMY B CTaTh€ HOBOMY HANpAaBJIEHMIO Hay4yHOIO HOBOBBEIEHHS; HECOIJIacCHe M HeMpH3HaHHE pe-
LIEH3E€HTaMH YCTaHOBNCHHBIX aBTOPOM ()akTOB Ha OCHOBE H3YyUYEHHMA U aHaNH3a 3KCMEPHMEHTAIbHBIX AAHHBIX, PE3YJILTATOR
Hay4YHO-HCCIEI0BATCIILCKHX, ONIBITHO-KOHCTPYKTOPCKHX H APYTHX paboT, BHIMOJIHEHHBIX HA OCHOBAHNH H B paMkax HaunoHans-
HBIX ¥ FOCYAapCTBCHHbIX NIPOrPaMM H NMPHHATBIX 3aKa34HKOM; aDXHBHBIX M apXEOJIOTHUECKUX W3BICKAHHUI, NPH YCIIOBHHM NPEIo-
CTaBJIEHHA aBTOPOM JIOKYMCHTAJILHBIX 10KA3aTEJILCTB M T.1.
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