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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.
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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.

Uncdopmaunn o6 aBTOpE

BepHoH X. XenBya, a-p, npod., NpesnaeHt MexayHapon-
HOW accounaumy botaHuueckux canos

Email: v.h.heywood@reading.ac.uk

LWkona 6uonoruyeckux Hayk, YHuBepcuteT Puaunra, Benu-
xo6puTtanun

Information about the author

Vernon H. Heywood, Dr., Prof., President of the Interna-
tional Association of Botanic Gardens

Email: v.h.heywood@reading.ac.u

School of Biological Sciences, University of Reading,
Reading RG6 6AS, United Kingdom

Bionnevens FNasHoro 6otaunyeckoro cana Ne 3. 2015. 13


mailto:v.h.heywood@reading.ac.uk

JNled Wu

o-p

Knioyeeas nabopamopus pacmumerbHbIX pecypcos
u MekuHckuld 6omaxuyeckull cad,

Muemumym 6omaHuku Akademuu Hayk Kumas,
lMekur

E-mail: Shilei67@263.net

Marepunaasl Beepoccniickoii koHdpepeHUHH

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

Lei Shi

Dr.

Key Laboratory of Plant Resources

and Beijing Botanical Garden,

Institute of Botany Chinese Academy of Sciences,
China

E-mail:Shilei67@263.net

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

Martepunaasi Beepoccuiickoii kondepeHunn

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 richcst natural resources, offering the poten-
tial to provide hugc commercial income and to attractmil-
lions of tourists to thc region. The Cape Floral Region was
declared a UNESCO Natural World Heritage Site in 2004.
The region has thc 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 bccen 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 species of Proteaceae of which some are near
extinction (Rebclo, 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 research opportunities for scientists and conserva-
tionists to collcct a wealth of information on species and
the ecology in an effort to prevent future destruction of
sensitive habitats. With education and research The Cape
Floral Region has the potential for agriculture, conserva-
tion and ecotourism to work together to maintain a balance
of protection, enjoyment and commercial gain of the rich
floral diversity of thc Cape Floral Region.
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