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ERHRZHE  AERH 2] LB HRH B RS ER B g
AL E - IR A E S H ICOMOS R E M & FiF(E (desk top
evaluation) HEFTEEL - I SR ERE OG AT E 1Y A8 A & 2151
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MR EH > AR R R PR R ARG 5% - DIREOR S 4 5E
OUV - REEHEARNRETERTAZREL - ENEHEAZES
P B B M 25 A B BUR BLIR BUR AR AT > Hh EEARE
SFHEMTIR R R RAVEEH S -

S0 39 i D Mk 1o BB ST LR 2 i

TR & T B 5 15 3 2 A9 4R 28 B I AR ) B A R A B
R SC4H &% > Bk ' > AE L B B RO AR AR AT R R o a2 — VIBE A
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*TAYLOR, Nigel. 2015. The UNESCO journey. Gardenwise 45: 2—5.
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(URA) ~ IR AEE R SBG W EBE » SR # 0 S fE st Bhny
B~ BHARERE S - DUREE OUV BB » IhiTey—{EE
8l URA WYEEHEIRT G M > DA T MRS TG 5 > HEfR SBG IR E K
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2CRANE, Peter. 2001. Botanic Gardens for the 21st Century. Gardenwise 16; 4—7.

# ANON. 2006. Portrait of the global Rubber industry. Driving the wheel of the World economy.
Malaysia: Kuala Lumpur, International Rubber Research and Development Board (IRRDB). 190pp.
ISBN 983-2088-27-5.

*TAYLOR, Nigel & DAVIS, Ada. 2015. A Walk Through History. A Guide to the Singapore Botanic

~Gardens. Singapore: National Parks Board. ISBN 978-981-09-6277-7. 88pp.

TAYLOR, Nigel. 2014. The Environmental Relevance of the Singapore Botanic Gardens. In:

BARNARD, Timothy (Ed.), Nature Contained. Environmental Histories of Singapore. Pp. 115—137.

Singapore: National University of Singapore Press. ISBN 978-9971-69-790-7.

STAYLOR, Nigel. 2015. The Botanic Gardens are Singapore’ s True Heritage. In: HARTUNG, Richard

(Ed.), Singapore. Insights from the Inside. Pp. 88—92. Sing apore: Candid Creation Publishing LLP for

Singapore International Foundation. ISBN 978-981-09-350 4-7.

"TAYLOR, Nigel. 2013. What do we know about Lawrence Niven, the man who first developed SBG?

Gardenwise 41: 2—3.
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TEYELRF AR P O E A 6 o JEREE TR EENE T 0 155 50
FREARY 1861 fF B MAT R 46 3% 515 Lawrence Niven ATfE T - 37 Ay it
b Red B R KBTS E 0 - EEAYE 0 SBG I —BAdAR—E{R
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BOEGFE4TEAT MERRLSPEE S ER T (a0
Nature and Nature Plants) » #7580 B2 1E SBG FRAIABR LRI Z 2
THYE I o AEELER A P R SBG BfE—1Y BV E R E Y ET
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®SHEE, Zhi-Qiang, ANG, Xing-Qi, WIJEDASA, Lahiru & TAYLOR, Nigel. 2014. Tall Tales. Singapore
Botanic Gardens Heritage Trees Trail Guide. Singapore: National Parks Board. 96pp. ISBN 978-981-
09-0224-7.

“TAYLOR, Nigel & VELAUTHAM, Elango. 2014. How old are the Singapore Botanic Gardens’ great
‘Tembusus? Gardenwise 42: 9—11.

TAYLOR, Nigel. 2015. An old tiger caged. Gardenwise 45: 8—11.
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Singapore Botanic Gardens, Its
History, Journey and Management as
a UNESCO World Heritage Site

Nigel P. Taylor, PhD

Group Director, Singapore Botanic Gardens

Introduction

Gardens, including botanic gardens, that are to be considered as candidates
for inscription on the UNESCO World Heritage List, are classed as Cultural
Landscapes, i.e. those representing the “combined works of nature and of man”, as
defined in the World Heritage Convention’s Operational Guidelines (OG). Thus,
they are usually Cultural, as opposed to Natural or Mixed Sites, and likewise
must demonstrate what the Convention calls “Outstanding Universal Value”
(OUV). This is judged on the basis of 10 criteria, 6 of these relating to cultural,
the remainder to natural sites. A key part of the inscription process is defining
a site’s OUV and the relevant criteria that support it, which need to be justified
in the Nomination Document submitted to the World Heritage Centre in Paris.
As part and parcel of the overall Nomination Dossier a draft Site Management
Plan must also be prepared, the purpose of this being to demonstrate how the
identified OUV can be protected. Protection of OUV, including by statuary
legislation and local management practices, is the only part of the inscription
process that is assessed on site by a representative of the International Council
on Monuments and Sites (ICOMOS), the expert body appointed by UNESCO to
give recommendations on cultural sites to the 21-member-state World Heritage
Committee. The Nomination Dossier is otherwise assessed by ICOMOS experts
through a desk top evaluation, so the case has to be made very well in writing

according to the prescribed format of such documents as specified in the OG.
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Besides OUV and protective measures, a further key element in the Nomination
Document is a section called Comparative Analysis, a comparison of the
proposed site with any similar sites around the World, whether already inscribed

or not.

Thus far the inscription process may appear to be largely a matter of historic
research compiled into a dossier, but in fact this represents only a part of the time
that needs to be invested for a successful inscription bid. For whilst dealing with
UNESCO is the province of state party governments, the Convention should
be seen as something for the “man in the street”, i.e. heritage that we can all
appreciate and be a part of, even if he may not have a very clear understanding
of what constitutes a World Heritage Site. Therefore, a key thrust of any
inscription bid must be public engagement and awareness-raising, both for the
proposed site’s existing supporters, including the general public, and for any
visiting dignitaries who may be able to influence the eventual decision through
having seen the OUV with their own eyes. Such activity should not be restricted
to face-to-face briefings, beneficial as these invariably are, but can also include
the sharing of relevant documents on-line, educational signage within the site,

touring exhibitions and creation of heritage museums etc.

Beyond successful inscription there will be an on-going need for public
engagement, especially to meet the objectives of UNESCO, bearing in mind that
the E in the acronym stands for Educational. Equally important is that UNESCO
and its adviser, ICOMOS, will want to be reassured that the management of the
site and its surroundings, including any new developments not accounted for in
the documentation submitted with the Dossier, is in keeping with the protection
of OUV. A best practice method of achieving this is to establish a stakeholder
committee comprised of relevant governmental and non-governmental
representatives with a genuine interest in the site, amongst which will be heritage

experts who can hopefully endorse any proposed developments.
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The Singapore Botanic Gardens UNESCO journey

Elsewhere I have previously described the Singapore Botanic Gardens’
UNESCO journey to a popular audience', but here we will focus on the
more technical aspects of the process. This began in 2010 when Singapore’s
government commissioned a consultant to examine sites for consideration as
potential World Heritage (WH) bids. However, amongst those assessed only
the Gardens (SBG) was at that time regarded as a strong case. Then, in 2012,
the Republic signed up as a state party to the World Heritage Convention
and at the close of that year submitted to the WH Centre (Paris) its Tentative
List of sites it intended to propose for inscription at a future date. In fact,
this List included only SBG. Earlier in the year another consultant firm with
a proven track record in WH bids was appointed to prepare the Nomination
Dossier. The firm in question, Chris Blandford Associates (CBA), based in the
UK, had previously worked with the present author to get the Royal Botanic
Gardens, Kew on to the WH List in 2003. Meanwhile, the team at SBG,
assisted by local heritage experts from the National Heritage Board (NHB)
and Singapore Heritage Society (SHS), researched the historic data that were
needed to populate the Nomination Document. CBA prepared this document
as well as a draft Management Plan, the latter including nearly 100 targets for
activities that would ensure the protection and enhancement of OUYV, including
educational programming. This whole process was overseen by a government
Steering Committee jointly chaired by the CEOs of NHB and the National Parks
Board (NParks). The earliest possible submission date for the Dossier to go to
UNESCO was towards the close of the year ending 1 February 2014, since 12
months must elapse between the state party’s submissions of the Tentative List
and its first Nomination Dossier. Prior to the latter submission, which occurred
in January 2014, we decided to invite a range of interested parties to form a
Site Management Plan Stakeholder Committee and at its inaugural meeting in
December 2013 unanimous endorsement was obtained for the draft Management

Plan. This Committee has subsequently met every 6 months and will continue to
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oversee the progress against the Plan’s targets into the foreseeable future. Such a
committee is not a UNESCO requirement, but can be regarded as “best practice”
and especially as a means of demonstrating to UNESCO the inclusiveness of the
site’s management practices by involving its varied stakeholders and experts in

this consultative body.

While all of the above was on-going a comprehensive programme of public
awareness-raising and community engagement kicked off in 2013, as well as
consultations with a range of non-governmental interest groups and experts,
such as SHS, Nature Society Singapore, Singapore Gardening Society, SBG’s
Volunteers, the local Tanglin Residents” Committee and various others. This
programme included public briefings and garden tours by the Group Director
and staff of SBG, feedback sessions both face-to-face and on-line, public access
to the draft Nomination Dossier on-line and as “hard” copies deposited at
SBG’s principal entry gates, and much interaction with Singapore’s media, via
print and televisual outlets. Thus, by the close of 2014 few Singapore residents
with an interest in current affairs could have failed to be aware of the nation’s
first UNESCO WH bid! The feedback received was almost without exception
very supportive of the bid. Besides these interactions, two other educational
initiatives were launched at SBG in support of the bid: some 70 heritage
interpretation signs were installed around the Gardens and in the historic
Holttum Hall our Heritage Museum was opened by Prime Minister Lee Hsien

Loong in November 2013.

In parallel with this public engagement programme an equally important
international awareness-raising agenda was carried out, led by the Ministries
of Foreign Affairs (MFA) and Culture, Community & Youth (MCCY, including
NHB). This involved activities in Singapore as well as abroad, and especially
in Paris, where the World’s state parties to UNESCO base their ambassadors
and cultural experts. Singapore’s ambassador to UNESCO, H.E. Andrew Toh

and his team were key and devoted players throughout this part of the process.
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From late 2013 until April 2015 a seemingly un-ending stream of ambassadors
and heritage experts from all of the 21-member-states of the UNESCO WH
Committee were invited to Singapore for briefings and tours of SBG. However,
all those on the Singaporean side were careful to avoid any activity that could
be construed as “lobbying” for the bid, which is strictly frowned upon by
UNESCO. Another part of this international agenda was attendance at the
annual meeting of the WH Committee. This was held in Phnom Penh (Cambodia)
in June 2013 and in Doha (Qatar) in June 2014. Teams from NHB and NParks
attended both meetings and staged exhibitions to raise awareness of Singapore’s
bid amongst the thousands of delegates from the 190+ sovereign states that are
parties to the Convention. A special highlight occurred at the Doha meeting
in 2014, when to the Singapore delegation’s delight we were allowed to name
a new orchid hybrid after UNESCO in the plenary session of the meeting in
front of some 1,700 delegates. Dendrobium UNESCO caused a huge stir and
whilst Singapore’s then Minister for Culture, Lawrence Wong, carefully avoided
mention of SBG and its WH bid in his speech prior to presenting the orchid, in
publicly thanking Singapore the Director General of UNESCO and Chairman
of the WH Committee both noted that the orchid had come from SBG and
commented favourably on their previous visits to the Gardens! Such advocacy
was extremely welcome and caused considerable envy amongst other nations

present at the meeting.

Another strand of the UNESCO process concerned ICOMOS, the expert
advisory body to the WH Committee on Cultural Sites. Together with the
International Union for the Conservation of Nature and natural resources (IUCN)
and the WH Centre in Paris, these were the 3 organisations to receive copies
of SBG’s Nomination Dossier, sent in January 2014. Following confirmation,
a month later, that the SBG Dossier was complete, ICOMOS experts reviewed
the bid and subsequently appointed an expert to visit SBG in September 2014.
Stuart Read, an Australian authority on historic parks and gardens, spent 3 days

meeting officials from NHB, the Urban Redevelopment Authority (URA) and
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NParks/SBG to evaluate Singapore’s ability to resource, manage and protect
the proposed site and its potential OUV. A key part of his visit was meeting
URA’s Chief Planner in order to understand the diverse measures ensuring that
SBGs’ setting would not be compromised by inappropriate urban development
both within and beyond the proposed Site’s Buffer Zone. On the afternoon of
the third day of his visit, Mr Read sat down with the SBG management team
and fired off many salvos of questions regarding the site and its management,
most of which we could answer on the spot, though some responses were
committed to a follow-up letter as the answers were not straightforward.
Meanwhile IUCN, although normally focused on Natural sites, saw reason to
solicit opinion from independent botanical experts, since SBG is a remarkable
refuge for plants and wildlife within the urban environment and also carries
out world-leading bio-conservation work in reintroducing examples of locally
extinct flora. A very supportive letter was received by IUCN and later formed
part of the recommendation that went to the WH Committee. Next there came
the first of two letters of enquiry from ICOMOS HQ in Paris with deadlines
for our responses. Our initial response to queries relating to why the proposed
boundary to the site had been chosen, since only 49 out of the 74 hectares of
SBG’s land was to be inscribed (the remainder as Buffer Zone), provoked a
second enquiry and offer of a 4-way Skype interview with two of the ICOMOS
experts in South Africa and Argentina, coordinated by their HQ in Paris. This
exchange of information happened late at night in Singapore to accommodate the
different time zones in which the participants were situated. It was extremely
useful and one of the first times this medium had been used in conducting WH
business. It gave the Singapore team clarity about what to include in the answer
to the second ICOMOS letter, which focused heavily on the significance of the
site in relation to the foundation of the rubber plantation industry in SE Asia.
Besides this, it enabled a much more detailed Comparative Analysis (CA), in
which no punches were pulled, to be made between SBG and similar historic

gardens, but within the privacy of confidential correspondence. This was
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requested by ICOMOS, because the CA section of the Nomination Dossier had
been necessarily bland to avoid causing any offence to the member states whose
cherished gardens might have received unfavourable comparison in a publicly
accessible document. The second letter of reply to ICOMOS ran to 11 pages and
was submitted in late February 2015, beyond which the team could no longer
influence future developments, as [COMOS prepared its recommendation to the

WH Committee.

That recommendation was sent in April 2015 and made public a month
later, when the Singapore team could now relax a little, since ICOMOS fully
supported the inscription of SBG and it was known that the WH Committee
rarely if ever disagrees with a positive recommendation such as this. Then, on
4 July, the Singapore team was at the 39th meeting of the WH Committee in
Bonn (Germany) to see the chairman’s hammer come down in declaring SBGs’
inscription on to the WH List and hear each of the 21 Committee members

culogise about the Gardens’ merits.

So, what are the merits that got SBG inscribed? These can be divided into
5 aspects: OUYV, Integrity, Authenticity, a favourable CA, and a proven ability
to resource and protect the site. All 5 must be demonstrated satisfactorily
and failure to achieve this with any of the 5 would likely have resulted in the
inscription bid being “Referred”, “Deferred” or “Rejected” by ICOMOS and the
WH Committee. During the preparation of the Dossier it was agreed that two of
the 6 OUV criteria relating to Cultural sites were applicable to SBG. These are

as follows:

* Criterion (ii) — “exhibit an important interchange of human values, over
a span of time or within a cultural area of the world, on developments in
architecture or technology, monumental arts, town planning or landscape

design”.

 Criterion (iv) — “be an outstanding example of a type of building,
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architectural or technological ensemble or landscape which illustrates (a)

significant stage(s) in human history”.

The emboldened text above identifies the specific qualities that SBG had to
demonstrate OUV. These are:

* The Trialling and technological development of key crops during colonial
times’, such as rubber’, oil palm and orchids4, which changed the economic

fortunes of the region and beyond.

» SBGs’ scientists have recorded the mega-diverse flora of the SE Asian region

over the past 140 years and helped train its developing nations in botany.

» The “greening” of Singapore in the 1880s and again from the 1960s was
spearheaded by SBG® and has since been copied by others around the world (town
planning).

* SBG has been the place where Singapore’s nationhood was built and
continues to be a key place for social interaction and leisure as a culturally rich

civic space™’.

* SBG is a well-preserved example of the English Landscape Movement’s
informal design and almost unique in having been developed in the tropics as
opposed to the temperate regions”’; it includes buildings, such as Burkill Hall,

which are the last surviving examples of their style".

In terms of Integrity and Authenticity, which are interrelated, the original
landscape design of paths, lawns and water bodies survives intact as does most
of the suite of historic buildings, exhibiting an evolutionary process of building
design from the 1860s until the 1950s. The foregoing statement relates to the
49 hectares now inscribed, but not to the remaining 25 hectares (as of 2014),
which for various reasons have either lost their integrity/authenticity or were not

historically a part of the site, namely the northern end of the Bukit Timah Core
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and the Tyersall land gifted to SBG in 2006. The inscribed site is enriched by
the greatest concentration of officially recognised Heritage Trees in Singapore,
some of these being 100s of years’ 0old®” and many reflecting the time when
Economic Botany was a significant part of the Gardens’ role. An even more
remarkable example of living heritage is the 155-year-old Tiger Orchid planted
in 1861 by the Gardens’ original designer, Lawrence Niven, and now claimed
as the World’s oldest and largest species orchid'’. Importantly, SBGs’ original
dual roles as public attraction and research institution have been maintained and
considerably expanded up to the present day. The visitor-ship now stands at 4.7
million visits/year and the output of scientific publications, including those in
high impact journals (e.g. Nature and Nature Plants), is exceptional when the
modest number of scientists employed at SBG is considered. The Comparative
Analysis conducted for SBG has demonstrated that no other “tropical colonial
botanic garden” — the category we identified as describing SBGs’ global
significance — has in combination the same degree of Authenticity, Integrity,
scientific output and resources at its disposal, nor has any contributed historically
to the development of crops that changed the economic fortunes of a region to

the extent that SBG achieved in relation to rubber and hybrid orchids.

Last, but not least amongst the 5 critical aspects for inscription, is the ability
of Singapore to ensure the protection of SBGs” OUV, which though it evidently
satisfied both ICOMOS and the WH Committee, nevertheless caused the
former to issue some recommendations and requests for consideration. Leaving
aside for the moment the undoubted power of the UNESCO inscription itself,
Singapore’s planners (the Urban Redevelopment Authority, URA) already had
a range of measures to safeguard SBG and its surroundings from undesirable
developments. Nearly all of the extensive Buffer Zone proposed in the Dossier
and now in effect gazetted by UNESCO inscription is designated as either
residential land for High Class Bungalows, of no more than 2 storeys, or as
parkland. In addition, within a one kilometre radius of the Bandstand there

can be no new built developments that are visible from that historic location.
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SBG is gazetted as a National Park under The Parks and Trees Act (2005) and
a significant part of it is recognised by URA as a Nature Area, including parts
of the Buffer Zone. Amongst the built structures at the site, 12 are gazetted as
Conservation Buildings by URA. It is also a commitment on the part of SBGs’
management to continue the regular planting of tall trees around the boundaries
of the site and strategically elsewhere to ensure that the rising city-scape of

Singapore is obscured in views from within the site.

The ICOMOS considerations that came with their recommendation to inscribe
have been heeded by SBGs’ management and the solutions have been shared
with the Site Management Plan Stakeholder Committee. Three of these have
already been implemented, viz (1) more regular professional inspections of
heritage buildings; (2) formulation of a Living Collections Plant Acquisition
and Replacement Policy; and (3) the communication of any new development
plans to the WH Centre (Paris), which we will effect by means of sharing the
minutes of our Stakeholder Committee meetings where we hope the Committee
will endorse our proposals as they arise. The fourth consideration does not
need any action as it stems from a misunderstanding on the part of ICOMOS
as to the effectiveness of the measures for protecting the site. However, the
final consideration is the most difficult to both comprehend and implement,
though we will do our best, namely “Developing monitoring indicators for
the development and tourism in light of growing impact from these potential
threats”. We recognise that visitation has been growing steadily over the past 5
years, with visits/year increasing from 4.1 to 4.7 million. During 2016 we have
been monitoring the site for any impacts this increase may have on its fabric, i.e.
lawns, paths, buildings and collections, but the most likely impact is actually to
the level of visitor enjoyment. This latter aspect we can assess by regular visitor
surveys, but as a free-to-enter attraction it is inevitable that increased publicity
and profile, and easier access through improved public transport, such as the
recently opened Downtown Line station at the Bukit Timah gate, will further

drive visitor-ship upwards. One mitigation measure is to concentrate any new
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developments and attractions within the Buffer Zone areas, rather than inside the
inscribed site itself. This, in fact, is already happening, with 4 new features to
open in the next 3 years in the Buffer Zone, such as the Tyersall Learning Forest,
Ethnobotany Garden, Jacob Ballas Children’s Garden extension (partly within

the inscribed site) and Gallop Road extension exhibition houses.

Besides these considerations it is important to focus on public education about
our heritage and role, this even extending to promoting knowledge about the
World Heritage Convention itself. The Convention is now a part of Singapore’s
National Curriculum and between March and November 2016 we have run an
exhibition entitled “Exploring our World’s Heritage” in the CDL Green Gallery
extension to our Holttum Hall Heritage Museum, and run tours for school groups
on the same theme. Further educational signage is also being installed across
the site and we already have a new guide book published just one month after
our UNESCO inscription was confirmed4 and distributed to all state schools in
the Republic. Inscription does not mean that research into our history comes to
an end. On the contrary, we are discovering new avenues of heritage interest
regularly and have, for example, commissioned an archacological survey of the
early Chinese family graveyard and Japanese WW2 bunker, which are hidden
away in a corner of the Bukit Timah Core, but were specifically included within
the UNESCO site boundary to ensure their survival. The graves include the
earliest in situ burial of a Chinese in Singapore, dating from 1842, and we still
wonder whether there is an historic connection between the family in question
and the botanic gardens. The bunker is the second WW2 artefact located in
SBG, the first being the Prisoner-of-War brick steps that lead down to the Plant
House, constructed by Australian PoWs under Japanese command during 1942—
45.

Conclusion

Getting a heritage site inscribed on to the WH List is not so difficult a task

if the site has demonstrable OUV, is well resourced, properly managed and
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adequately protected. From the outset public support needs to be demonstrated
and considerable investment of time and effort is necessary for this essential
engagement and awareness-raising activity. Inviting the very people who
will eventually take the decision, hopefully in your favour, to the proposed
site to showcase its assets is a most valuable option, if it can be afforded. The
inscription process is a well-defined one and nowadays bodies such as ICOMOS
are expected and indeed prepared to offer advice to state parties on which
kinds of heritage are worthy of consideration. Compilation of the Nomination
Dossier is not a mysterious art, but one that must be rigorously pursued, and
if a consultant experienced in the WH process can be contracted, a lot of the
uncertainties that face a first time inscription team can be avoided. Don’t expect
the visiting public to understand the heritage of your site unless you put it “right
in their face” by means of every form of educational signage, interpretation and
face-to-face opportunities, such as guided tours of the site and the development
of museum facilities. The print and broadcast media can be great allies and
should be cultivated to ensure that those who have perhaps never visited or even
heard of the site get the desire to know more. Record any feedback you receive,
good or bad, and document all efforts made to engage the public — all of this
can be appended to the Nomination Dossier, as can media coverage. Before and
beyond inscription it is good to retain the voluntary help of a team of stakeholder
advisers, because as WH Site it is not only the official managers that should have
a say in its management, and UNESCO and ICOMOS will want to be assured
that any new developments that can potentially impact the recognised OUV have

been carefully considered by the wider community and heritage experts alike.
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The 50th Anniversary of the Japan
Association of Botanical Gardens

Jin Murata, PhD
Botanical Gardens, The University of Tokyo

50 years has passed since Japan Association of Botanical Gardens (JABG)
was recognized as an incorporated association in 1966. JABG celebrates the 50th
anniversary in 2015 by compiling a memorial book and conducting a memorial

symposium. In this occasion I would like to summarize a brief history of JABG.

Pre-history: The oldest botanical garden in Japan was the Koishikawa
Botanical Garden. It was founded as the medicinal garden of the Tokugawa
Shogunate in 1684 and finally belonged to the University of Tokyo in 1877, 10
years after the Meiji restoration. It is remarkable that the early stage of Japanese
Botany was developed in the facility of the Botany Department of the College
of Science, The University of Tokyo, situated in the Botanical Garden. Bunzo
Hayata studied here since 1900. He studied Taiwan flora for his doctoral thesis
and published many new species. Herbarium specimens collected by him and
his colleague are stored both in the Koishikawa Botanical Garden and Taipei

Botanical Garden.

Until World War II, more than 35 botanical gardens, some were research
gardens and some were gardens for sightseeing, had established in Japan but they
were badly damaged by the War. To rescue the miserable condition a voluntary
organization, JABG was initiated in 1947 with about 25 member gardens. The
first meeting was held in Takarazuka BG in Hyogo Pref. The major activities
of JABG were an annual meeting, botanical and horticultural workshops, field

excursions, seed exchange and publication of a Journal and newsletter.
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In 1966 JABG was recognized as an incorporated association under the
jurisdiction of the education ministry and the activity of JABG was more
expanded. In 1970 an annual overseas expedition was started. From 1975 the
Japanese government promoted so called urban greening botanical gardens in the
city areas for conservation, research and education. According to this, more than

50 botanical gardens were newly founded mainly by the local government.

In the later 1980s Japanese economy was blooming. Large greenhouses were
constructed in major botanical gardens. JABG intended to expand international
activities. After four years’ preparation the First Conference of JABG- Asian
Division was held on 16 — 21 May, 1991 in Tokyo, in connection with the
26th Annual Meeting of JABG. The Conference was financially supported by
the education ministry, Tokyo Metropolitan Government, Japan Seciety for
the Promotion of Science and many other volunteers. In conjunction with the
Conference “Exibition of Precious Plants of the World Cultivated in Botanical
Gardens” was held in Tobu Department Store, Tokyo. This Exhibition gathered
60,000 people and it was succeeded to the 9th Exhibition in 2001 and closed.
Publication of JABG-AD newsletter was continued from 1988 to 1994 (No. 9).

After the collapse of economic bubble in 1991 the activities of Japanese
botanical gardens seem to be generally weakened and the number of the
visitors was also declining. Then JABG recognized plant conservation as the
most important issue to raise more support from the public. The contact from
Botanic Gardens Conservation International (BGCI) to JABG in 2004 was a big
opportunity. In 2006 JABG started the National Network of Botanical Gardens
for the Conservation of Plant Species Diversity. The establishment of the East
Asian Botanic Gardens Network (EABGN) was also recommended in Osaka,
Japan in 2005.

In response to the government's policy JABG has been converted to a public-
interest corporation in 2013. JABG, now consisting of 130 member gardens, is

expected to contribute more to the betterment of life for mankind.

Tee
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Activities of Korea National Arboretum for Biodiversity
Conservation
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FREEM#E  wHL > BEAEFER > HTREARTE  BERH
M—EZEIEEEE -

KNA B I27~ 1987 48 - A6 AMNFA TR » B T7 & I 1€ 4 K v 1 I A
ARE - MER 1990 FHEA BB R ARETHZES - 2010 4
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RERERES  LREHCHEY RHBEETEN - Ao =BEREE
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Anemone flaccida- Habenaria Cvorivedium euttatum Cvorivedium
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FEEIEY) R B REE (KSPC) » & A LE 3 SRS DI 8 GSPC g # HY X
g WATAIKER KSPC #EBN T EE AR S TAF -

Target 1 The completion of online flora for the Korean Peninsula
Target2  An evaluation of endangered Species
Target3  The and sharing the i

The Securing of at least 15% of each ecological region/vegetation unit

Target4  through effective management and restoration

The conservation of at least 75% of diversity conservation areas for
Target S important plan(s in each ecological area managed for the conservation of
effective species diversity and genetic diversif ly

with bit ion for at least

Targete  Jhemaned produ Sy

#4| Target7  The pursuit of in situ conservation

Target 8 The pursuit of ex situ conservation and restoration

Target9  The genetic diversity of crops and the ion of traditi

| Target10 The of effective plans for invasive plants.

g Target1l The ion of plant extinction caused by i ional trade

Target 12 The continuous supply of all plant-based products harvested from the wild

Thei ion, practice, mai and TN e
Target 13 knowledge related to plant resources

Target 14 The promotion of plant diversity education and recognition
Target 15 Training Specialists for Plant Conservation
The i and streng tional-leve|, regional-level, and
Target 16 i i level plant i izati networks, and
rtnerships
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Activities of Korea National Arboretum for Biodiversity Conservation

Tee

Activities of Korea National
Arboretum for
Biodiversity Conservation

Hye Young Jin

Senior Researcher, Korea National Arboretum

Korea National Arboretum(KNA) belongs to the Korea Forest Service. Korea
National Arboretum (KNA) is located in Gwangneung forest. Gwangneung was
a royal forest, which surrounding a tomb of King Sejo of Chosun dynasty. Thus,
over the last 500 years it has been strictly managed in order to minimize human

disturbance.

Our arboretum was established in 1987 under the name of Gwangneung
Arboretum and has been open to the public since then. In 1999, KNA became
the Korea National Arboretum. KNA was designated as a UNESCO biosphere
reserve in 2010. Total numbers of employees are 151. It is composed of Forest
Biodiversity Div., Plant Conservation Div., Garden & Education Div., General
Service Div., Research Planning & Coordination Div.. Our mission is to conserve
and develop plant resources through comprehensive research, to promote the
public's understanding of the forests. Our Arboretum has the different type of
22 gardens and collections. The gardens and collections cover an area of 102 ha
and 6,044 species are planted in this area. They are comprised of conifer garden,
Medicinal plant garden, Fern garden, Host garden, rare/endemic species gardens,
etc. There are three main facilities: Herbarium, Forest museum, and Tropical
plant resources center, and two branches organizations : DMZ Native Botanic

garden and Useful Plants Propagation Research Center.

Our arboretum has researched and collected information on Korea vascular
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plant distribution since 2004. That has been made into books. Also all data
gained in the field are accumulated in the Korea biodiversity information system
and service to the public. The results of the survey and monitoring are used for
setting direction or making basic plan of biodiversity conservation as well. We
have been conducting "Rare and endemic plants survey project" from 1990. And
we are evaluating endangered species on a national level every five years. Based
on plants data, we published “Rare Plants Data Book of Korea” in 2008. In this
book, we have explained the distribution and characteristics of 571 species of

rare plants.

To share and promote effects of conservation for plant diversity, we have tried
to establish ex situ conservation facilities. In situ Conservation. Korea National
Arboretum is planning to install protection facilities for the rare/endangered
plants with restricted line and surveillance cameras. We keep those endangered
species monitoring based on their population. Also we cooperate with various
organizations like Korea Forest Service, local government, buddhist temple and

military camps.

Anemone flaccida- Habenaria Cvorivedium euttatum Cvorivedium

Conservation for Cypripedium japonicum
Concerning to ex situ Conservation and restoration, out of 389 endangered
species, our arboretum manages 250 of those endangered species; and 320 of

them are being conserved in public or private arboreta. Our arboretum published

Tee
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Activities of Korea National Arboretum for Biodiversity Conservation
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a book by obtaining 15,000 existing cases of plant resource knowledge of 974

different species.

Si o
A:ggrsu:s Publishing c:i:::ng propagation

compounds

information Information

Procedure of collecting Data of traditional use of plants in Korea

The Aichi target 2020 was announced during the convention held in Nagoya
Japan in 2010, COP10. Along with this new target, GSPC2010 also has been
modified by the Botanic Garden Conservation International. GSPC2020 has
a total of 5 different objectives and 16 targets; it sets what kind of roles each
country and researchers need to take in order to conserve biodiversity. We
established the KSPC including new strategies that reflect the objectives of

GSPC. Our conservation activities flow on the KSPC.

Target 1 The completion of online flora for the Korean Peninsula
Target2  An evaluation of endangered Species
Target3  The and sharing the i

The Securing of at least 15% of each ecological region/vegetation unit
through effective management and restoration

Target 4

The conservation of at least 75% of diversity conservation areas for
Target S important plants in each ecological area managed for the conservation of
effective species diversity and genetic diversity

with bit ion for at least

The of
Target6  Jcec of the production land

Target 7 The pursuit of in situ conservation

Target 8 The pursuit of ex situ conservation and restoration

Target9  The genetic diversity of crops and the ion of
Target 10 The of effective plans for invasive plants

Target11 The ion of plant extinction caused by i ional trade
Target 12 The continuous supply of all plant-based products harvested from the wild
and i of iti

Thei ion, practice, mai
Target 13 knowledge related to plant resources

Target 14 The promotion of plant diversity education and recognition
Target 15 Training Specialists for Plant Conservation

The and tional-leve|, regional-level, and
Target 16 i i level plant i izati networks, and
rtnerships

Korean Strategy for Plant Conservation

Botanical garden & arboreta have been played important roles in research,
education & display for biodiversity conservation. Since 2010 we have started

a program called "Bioblitz Korea" in order to raise public awareness on the
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importance of biodiversity. Also we have developed new educational programs

that emphasize the need and significance of plant diversity.

Our arboretum is providing to the pleasure of viewing and life-learning
opportunities, In addition, spreading the importance of biodiversity. Some
gardens — such as pteridophyte, endemic & rare plants garden are closely
related with results of research. Each garden of KNA is education field.
Education programs may incorporate video watching, story-telling, movement,
sensory explorations, or make use of experiments, observation, handcrafting,
and sketching activities. We are offered to training programs addressing the
current status of biodiversity conservation efforts and developed programs for
each age groups. In program “Be a botanist” for high school students, we are
providing experiences as a botanist, basics of plant taxonomy and exercises in a
natural environment. “Refresh to Happy” for disabled people is one of program
indicating a very high level satisfaction. It is providing diverse experiences and

activities about nature, through the use of all five senses of the human body.

Our arboretum leads the network among botanic garden and arboreta in Korea

as a national level. Also with EABCN and EABGN we cooperate and network

Site map of gardens

7* G
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Activities of Korea National Arboretum for Biodiversity Conservation
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on a regional level. And on an international level we have signed MOUs with 14

international organizations and established a strategic partnership.

One of international project is flora survey in Honba protected area in
Vietnam. This area is located in the southwestern part of Vietnam. Korea
national Arboretum's research members worked with other researchers from
Korea Research Institute of Bioscience & Biotechnology, Vietnam's Institute of
Ecology and Biological Resources and Honba nature protected Area to collect
and study specimens. As a result, a total of 2,400 specimens on 633 plants
was confirmed. This research succeeded in discovering 2 new species and 2

unrecorded species.

(Uoé) Ea Nature Res®rve,

wedon
\\"_//v

= ))

Flora of Honba

The other cooperation is with Tunisia in Africa. we cooperated with
INRGREF(Institut National de Recherches en Genie Rural, Eaux et Forests)
in Tunisia since 2008. Plant survey project in Tunisia was done in two areas:
northern parts with Mediterranean area and central and southern part with
grassland and Sahara desert. As a result, we published two books including plant
distribution, plant utilization etc. in 4 languages : in Korean, English, French and

Arabic.

We are cooperating with Myanmar and Laos as well.
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We are doing intensively international activities with Asia countries. We
have three networks. There are EABCN(East Asia Biodiversity Conservation
Network), CABCN(Central Asia Biodiversity Conservation Network),

EABGN(East Asia Botanic Garden Network).

{- \:tr Korea National Arboretum
N4 ASt5% Republic of Korea

5 R
[ Suggestion of Agendas ] e ( “ Forestry and Forest Product
el Research Institute
( m /&‘ Japan
- A S Nl
e Institute of Applied Ecology
China

Bring up Agendas

South China Botanical Garden
China

National University of Mongolia
Mongolia

2otanical Garden-Institute

= N
j *.’ffm Russia

Approval of steering
committee )

East Asia Biodiversity Conservation Network

Iu Kazakhstan : Forest re ion of Aral sea, Building support of forest management plan
Kyrgyzstan : Investigation of Tien Shan mountains, Technology transfer of tree nursing

= Tajikistan: Forest restoration of Tugaiforest, Forest disaster control
—
Turkmenistan: Forest resources survey, Productivityimprovement scheme of nut product

K& yzpekistan: Anti desertification, Manpowerinterchange

strategy
fuxaridsiis establishment
capacity)
Sifeligle]
- DB construction of  « In- and ex-situ ;eEsﬂe‘::c?lomny
oFT biodiversity conservation . Development of
[Ev:l:ligation and : Phylog:neuc * Construction of new va rigty
researc ion si
data construction conservation site
2015 2017, 2019 2022 2030

Central Asia Biodiversity Conservation Network
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Nanjing, scussion about
engthening of EABGN

Inquire results of each nations
for regional level of GSPC

Evaluation of Rare plants of East Asia

2012

The 6th EABGN in Korea (2016)
Host: Korea National Arboretum
Date: 2016. 7.6. ¥ 7. 8.

Participants : Korea, China, Japan, Russia, Iran and Botanic Gardens of Asia

Agenda: Sustainable Garden Manag and Education for Biodiversity Conservation of East Asia

East Asia Botanic Garden Network

It says “Biodiversity ; Life Insurance for your Changing World”. Our
arboretum will do our best for biodiversity conservation and understanding of
the spread. We will cooperate with other countries continuously for Biodiversity

conservation focus on Asia as well.
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The Epitome of Formosa Plant Kingdom and Its
Representation - Envisioning Botanical Gardens' Network
Planning in Taiwan

HEE2
B SCIU R BRER BE AR S BLE SRR AT
PR B AR N R B R BB

JLE R RS R - AP SIS (L EE R A B » BUE
7 E A 2 BT R o AE/NVINEY 3 8 6000 P T AR Z AR
BEEE > WMAEM BN S  ARERBEH 2 T i AE P R B = 3K
Z25% -

AR R B AR - BE AR AN S > 2EREREZELU
B SUE Y AR RE S HIEL - WT9E ~ SORZ A - =B RS, #l
B 5% O M A e L B AR A M TR B R DA AR o B K e S (R 2 9
I BLECR F 300 4R 15 ] 2208 i 1Y B 23 5% 7 2 CUIRBA S oM %
BB AR ~ Tt AR bk DR % 03 A 1 2 o T I VR B AR
e S HEESR T a8 R EAEY) £ R & AL A (& B SURKEAE )
R ZEE ~ e BN > MHELEREYERRBEES 2R -

HWEBHEYER I P2 E RS L E#I » HIE
AMEBREANEZERFRGRMEBCECERE > STENEHHRL - &
X HEYREREBERE TREEED ) 2 R R &F
T~ R E DB A RES A R EAVS A ARBEEZ Z RIFHAE -
Wit ~ B8k~ s BEEEYE - BUE DU IRE LRSI TRTEY
At o MEILEYEIZRPFERMIYES - 5628 > 5120 4
2 2 % J A g & L DAAE P [ 1 R 12 B EE /DA ) 42 G %« (Formosa Plant
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Ecosystem) Z4&5 » fERIEW R E B () WE L B8 LV E
RART L FELATENEESEAG - WAL MYEAESERE
ZEANBE - (RE IS > FENEEY SRR A B E R

Mg, -

FIRLERE % T B R g Bt P TR GRAE T S o (0 HUR (R Y
HEYI AR 2 JR AU (Prototype) » DARREE 28 2 MBI 70 H — %
FIRAEIEME 22 MM IRED THEYE R4 o B ER I EYEMR
# 2 BB R EEE AV EEY SR N E 2 B -

= AE Y E Z 40 2 #8110 & 81 H 7 3R 77 20 (Representation) HI 1
EARERE 2 B BR T RIS o W] i i 2R R E E
EIFRE 2 BRI P2 B fH YR 2 B 7 =00 ZE B AR A A
B HAERE > M AR g RE BB AERE T
(Landscape Unit) Bk EIR0E - DURELAR A Ro st st B > DIEpREECE R
BAEE - REEYELE S —ELEER -

R ICEVTAV R T 2SI S8~ AR DL F#
M ZIEYE > 28— EREEREEEEIEY AR LR 2
WREGEY - i 2RAGEEE  HEWENRZEE - HAER
I SRR ORI &R 0 AIREF R T HEYIESN L, o AIEIETEE -
B~ & B ROEE - RPENEETUEBILT =85
FEMATEYIE G4 T - H R (b B R 2 SO B A #A

BRI ZEYEHEE RS E T > AIlERE - Z2EEYEAGR
BRI AR R B Dk A ) R g Z B (A -

Keyword: Botanical Garden, Epitome, Representation, Network

Planning
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The Role of Botanical Garden: the Ark for Taiwan
Future Green

HORE ~ bR s
AR L

ZALEYEREES — BN ARBEYER S E BGCD HHEMIE - B EES
P 1896 FEH A AN AR " ZILEHE , - 258 1205 > BEEELKEANHEYE
HRIMEHETR 8.2 A » RN CEIREYE 2SR F Y I 1,200 > 2=
EHIE YR B EE SR - MY E R4E 8 BGCT B E IR HE8 » AT 2 FRAY
TP ZBEMERE LAE > DAA R SRR 52 38 AT S0 B a0 $5 e 302 A AEL ) 7o) 22 L il it i
B BERBRHFEEEY K EREHIEA -

Al 5

&Pl
R PP BUNCEERRC N =50 Rt
WA ? BAEY A EBES > B
470 1 55 £ R/ L oK 42
L 0 S 1R O B
2% B AEL 0 R A P 0 98
R IR R b B L B
Bt - ST - A R R
BRI o B R E
R 99 7 €25 i OB — (b
HBiE > 2015) °

1tE
Flower gardens

BER
Horticultural gardens

) EYE
Botanical gardens

RS

) BERENE
L4 Academic botanical gardens

P—— S .
PWABAVIE RS (Botanic g gocymsime hum s o
Garden, Botanical Garden, HAERREE (SIEMRE 2015) -
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Arboretum) FYEZ A1 - 2K H ¥ B 2 R B0 HE P& (Royal Botanic Gardens,
Kew) » 2 FEHE Y [ R S< B 3 AP T R 5 - 5 AR W0 08 A0 &5 3 7y
[y =5 fE 77 > SUEE YIS Ry BB EARENAN - 8 1759 F£Z 48
VBRI LA - R ER S EYEFEY) EEETE  BiELESES
RS EY) - DURAER 228l B R A S e E - BIARDIR
BIPHEYI UL - HREYREERBBEENER » 8RBT

BT -

EYEE MY 2R R — SR - — e E2rEYE (botanical
garden, botanic garden) > WHEAEH DUE Y E AR H K - BH - =
REY) - IEE A EMNERE W AEY)  EEEY - REEY -
FmEYESE > DR ESN MR SRR - SUERE - fEE%
B S [E W RAE R - WSR2 FREYRIAR ~ (EIRARTT - F2ERAYD
B MR ERARE - tEENEYRETR -

TE YR HBUR ~ REZBECH AR 2T T2 E - RN ERE
VIRAL o AT RE S AN B AR AR ~ TE TR - Wi Y BEEY)
RIS B EGTE - HEERTWERE - HELRBREY
G BREMERREE BERT  BEEEE  BXBEESENEE
FAREEE TR (Mueller, 1871) ©

a5 E AR E B (International Union for the Conservation
of Nature: IUCN) » 1987 % 5 T Y or 5 1Y BI PR 44E » %00 T BIEHE
YIERE RS (Botanic Gardens Conservation International, BGCI) » &
EEEESEEHAEEg RHERT R BEAFEE > 2ACH
MR A BRSO 3,254 FEAEY)E > £ FEYESFELA 1 E 5000 &
M2 N8 wEREHMGE  MEYENRIIE LB HEHYEE
HRRE - o ERAR A RS E R REMY) (plants for the
planet) » 2 {8 [F R AH G [FI ISt A 4E R IRE Y IR B RV E 2 (- BLEAY
B PR A4S SR PSR SR AV AH R B ) S R Y E T E - RAKE
N dr TS YR s ° -

' Definition of a Botanic Garden. 2015 £ 5 H 10 H #Hl Botanic Gardens Conservation International:
https://www.bgci.org/resources/1528/
?Botanic Gardens Conservation International, 2015 4£ 5 A 10 H#fiH{ & BGCL: https://www.bgci.org
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brT B EROEYIE - 1R EEF S EAEEYE - flas
BE T REYE - SENGOEYESE > HEAKAAE L E TR
SEEY > NItSHEEYEIERESHREERE  FEEEYSHELE
RE - MRS - FIEVT RS ERIREE - HYE sy
Wt > DRI E AR e ERSE > IS EyEE A GRS
HYBDEEE - 280 - MR 2 BGCT Hy&eat - st 57 3,000 &rEEYIE S -
EARE T E R AN ~ D - ATTRREIRL - HEEEHNS
DAEUEREM A EN B AR REIRER N E DR #E
7 gE L B L M Y L Y B M B R -

e i ] ) 65 i

RERZH BGCLEL G » 4HR &4 - =8N ARG E
YIE 4845 (East Asia Botanic Garden Network, EABGN) Bl B¢ F5 5o f5 47
{#£E Kt 99 (South East Asian Botanic Gardens, SEABG) » f# 5k & I8 M 48
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Plantarum [In Insula Formosa sponte crescentium hucusque rite cognitarum
adjectis descriptionibus et figuris specierum pro regione novarum { = & 8

Yy 48 ¥ ) 2.1908 & Flora Montana Formosae; an Enumeration of Plants
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Found on Mt. Morrison, the Central Chain and other Mountainous Regions of
Formosa at Altitudes of 3.000-13.000 ft. { ZEE#HHEYEE) » 3.1911
5 B9 Materials for a Flora of Formosa: Supplementary note to the Enumeratio
Plantarum Formosanarum and Flora Montana Formosae, based on a Study of the
Collections of the Botanical Survey of the Government of Formosa, principally
made at the Herbarium of the Royal Botanic Gardens, Kew. { ZEEH Vit &

By -

BEAEET BRTHE -ARMIME=ZSHEHGEEE > HAMW
A E RSO — A B F B - 1€ 1906-1911 -1 - 1558 % Y I
A R B RSEHEBRE LR T =AM EEY R ER -
Bz B 1911 54T 1921 £ > HEEBEENFLE » FH S ECHEE
10 FE AR T 10 it DA SC B AL T SCER ALY Jcones Plantarum Formosanarum
nec non et Contributiones ad Floram Formosanam, or, [cones of the Plants
of Formosa, and Materials for a Flora of the Island, based on a Study of the
Collections of the Botanical Survey of the Government of Formosa. { Z/Ef4%)
5 ) o PR B SZERL R A - B B AR T Y
oo MEAAIFIIRRY ERCUR 0 ABEE SRS 2 SR E S -

FHIGETY 1934 £ 1 H 13 H (221 B ) R0 Bw ik R i
A 60 % -

WMEZRN = H » 1936 £ 1 H 13 H » 2B HE )52 577 PR 0 A 5
B (AR mit B/ B BT R HSUR S SRR -
H— AN EFREE > DACrRaRES - 15wk 67 E R
HREHE LRG> T RS N EIEY ERE =5
FIH s i LB BN E - S8 REE R AL PSS - fEfa
BL R T G T

B THRITEHSGREAVAEY > Z2ILHEYELE 2013 4 6 A BFEHZ
R ARKILIEEIE (S 3) ~ BOEZ (IMAE) B% > EEEAEMR
HEMRSEY ? 201348 A fOEZHRAAOETHRK " FH

T
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RORELTE & HIR  —15 > AIE R Wi 5 FH S0~ H 275 B2 A\ RA
HHERESH -

M A B AL PEEAE a2 5 MR PR F LG 5 807 e ) FH BR 40 8%
st 2R - B G REIL R VI A LN R En e 2N FEILA Y
SRR R EEE (R A S TR E - R AVERGEE - ZALEY)
B R 2016 F 10 H 58l F H S S iy = st 8« 5 HH SCE
GUFHE— T (IR EE) > A&t —m (H30) > FHEsti—m (H
) 0 IR E B BT - THET 2017 FE5E BAC e A AR 0 M E TR
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ik (RS BEERER - 910 ARMNEE - r > ¥ ) -

#— U. Fauric #1915 H SO BRRHTZOR

HH U. Faurie $ilfg FRLFH ST AT A
AR 1847-1915 1874-1934
HAE 184741 H 1 H 1874412 4 2 H
(1846 4212 7 30 H ) A A 15 U e LR N R
FERE o A N A R N Do 175 AN = A e e
JNEERJEJESE (Dunieres)
it ik 191547 H 4B (64H) [193441 7 13 H
224k des Peres Dominicains |HURURFALE: 5 RE PG EISF K5
ENLEey HMERC T L L &
AR 68 7% 60 %
EicE e 1917 4E 12 A 22 H/F#% 2 1 |1936 46 1 A 13 H /P4 3 e
[EE=a L SR =g S
BN
Hig I VB g e
p9 FHE (BluniR) fERe  |ZERETHEHYA
fif] (L1 B PE AR A
FERSC 2 i 2 T
LA A4 (H30) LA A4 (H30)
L AAEZER (B30 L A2 (H 30
Sl B SRR T EBEYS et
HEERGH N HFE
Jiti TARA EN KEHE
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SAEYIRSE - Rz

T -

R 4

ZICEYEFTANE B2 S NEIRERZ] > thipe (EA BHIHEY)
R EEREITEIAESR > AR ERENFEMEY) - KE
BT~ SEELLCRHE T ~ =T~ LT~ WA T EETESE - E
fi ~ MRICHYE SR HUAN RS ARy SRR - BB - B
HIAFEA RN T HREY) > B LY S B A NIRKE —52 > [E1RER
BTN IER 32 P 58 O A SR S L R R L ke - H S S AR T bR T R A
B2 RE T HERREEALKEY) © £ > SEmREEAR
fif o FISEREAR TR IFMIRE AV B B L A - P AT A AV AT
GHEE  BAEENVDENT - BelrEE - ERSEBEERA
ZILHEYE S NEBEE 2 REoB AN ESREFON - 2 A NG+
fif - T WEAFHIESIEET - —THZEH g E&RHAE T
MRS - 55— )7 K (B PE B 0 2 4+ - KRR T R B R T -
1M E % H 2 HAyAl T Bt A ERE HV L E - & Z5AERIATHY
&7 HO AR - LRI S > Bk BUEEAY T 16 U2 4 5 H i Al
HMERTE R » B Bilr A SRR - BT EEY) - sES AR o
S MARSRLRNES -

B EME A o B R BT A REER AR BT 1921
o ZdtEMEEZIEYIE > BRSBTS EBEIE 2B - E(E
REEVNER R ER KNVEE N > BEAWHENSIE - e N
[EtE - THESIHEEE TG BEY) - 05 RART - I L&A
T EwWT o KT~ AT o S Y A A
tH o EALEE 2 1% > BELEE > RARE SR RKEt e BRI -
BUN B BE ~ B S SRR aG R SRR T S
BISENESR - REMTHIEER  FARRETE2ILEEEEEZ
ILEYER SR R -

ETH/
Hiaw - ZILEYBENZERREY D EAGEEE > ZFET
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12 & - 35 12 oy P AV ZE AR B 4/ N R O ERHHEE - BT 1963
o AT By 17 53 8E - EITTHY 1964 427 A Hy (ZE Btk
FrtEYE R ) LSRR - Bl - RETEMRATEE > F
R B L EE R - B R G A B2 08 R e 5 O 5 L BT B 2 AR
26,000 ER 3 > A EEIEA (Type)1,317 - RAWISTEEEY) 2 &
B2EHK - BAZIEYEGEIRE - FEOE - HENSEDN
RIBEETEIE 7 EFMESBRFT AT RMIEE A B -

AEFF R A LA R 2 R B A A
Bentham & Hooker k3 £ 2435 > S @ A% 4 o B X Bl
EARN 2 PBHEA REASLH o SR E SR ,u;iéﬁ;gv—’ﬁz % 3l
AefE b S BR U E AL b A o SRR IE S e E s
Flp EARERBEA > RG> B A0 RS BT fR4

>% (Z. Hutchinson) 4 #g % seft 5| o

SR HYIAFEREY) > — BERAE T B REER L s R - B
FRZE » DL o BT ERFA IR (Z. Hutchinson) 73 0 48 1Y 17 53 8
& — E G E] 2000 £ > A~ B E A B A REE R ARG
THEE - FEEEERF > O+ Z4AHEYE  REEYE  RE
FERLAS BT % W B AR & AR RAE > MSFEEYIE - 5K
sEEYIE S ROR R IEY) > ZEREDIGES > LEF iR RAEF B OR
o JTRIER ©

B 2 Hi B R Y ST ~ SRV EE > DURE Y E & AR BT E
ZIEYERAE 120 BHFEBRE H 00 E BLUE /R sk R R E#H R
T > ADREHT Yt OB R -

EEBE N

I, (HEHRERKREYFREECGREY R EERST A /4
(BB ASCIEEY 2 1905 H S H 26 H (B 38 4E) » fiH5%
1124 > SC58 74 -

T
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SAEYIRSE - Rz

T -

(FFRFEEYHESEEE®E /) - (FEFASTEE) - 1905
F£6H8H (BHEB3I8HF) - M5k 1125 » 305k 24 -

Hayata, Bunzo. “Pére Urbain Faurie.” the Botanical Magazine 30,
n0.356 (1916):267-273.

Hayata, Bunzo. Fora Montana Formosae, An Fnumeration of Plants found
on Mt. Morrison, the Central Chain and Other Mountainous Regrons of
Formosa at Altitudes of 3,000-13,000 /. v.25, Tokyo: Journal of the
College of Science, Imperial University of Tokyo =& = &Y

it (R RERIRELE ) | 1908,

Hayata, Bunzo. /cones Plantarum Formosanarum nec non et Contributiones
ad Floram Formosanam, or, Icones of the Plants of Formosa, and Materials
for a Flora of the Island, based on a Study of the Collections of the Botanical
Survey of the Government of Formosa, =2, SfEYEE (£ 10 & +1 B4
B$% ), Taihoku: the Bureau of Productive Industry, Government of Formosa,
1911-1921.

Hayata, Bunzo. Materials for a Flora of Formosa: Supplementary Note to
the Enumeratio Plantarum Formosanarum and Flora Montana Formosae, based
on a Study of the Collections of the Botanical Survey of the Government of
Formosa, principally made at the Herbarium of the Royal Botanic Gardens,
Kew, V.30 Tokyo: Journal of the College of Science, Imperial
University of Tokyo ( (EEHEYEEER) ) (HEHEIKZEHR
RELHE) L1911,

Matsumura, Jinzou & Bunzo Hayata. Enumeratio Plantarum In Insula
Formosa sponte crescentium hucusque rite cognitarum adjectis descriptionrbus
et figuris specierum pro regione novarum. v.22 Tokyo: Journal of the
College of Science, Imperial University of Tokyo 2= & H #4848 (&
O RHERPRERLCEE ) ,1906.
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8. Matsumura, Jinzou. © On Coniferze of Loochoo and Formosa.” ke
Botanical Magazine 15 no.177(1901):137-141.

9. B3GR - (ZACHTEE) - (EYERME) 197 (1903)
H 133-138 -

10. RHIGE - (Z2EMRMARHEY / ofm=m7 ) > (HYEME)
219 (1905) » H 71-72 -

11 FHGE - (ZE%FHEY) > (EYEHEE) 200 (1903) > H
226-256 °

12. FREGE - (2EZCNIEYHERES) - (EPEEE) 202
(1903) - K 308-316 -

13. FHiss - (UBREYTERS : 2ERIMRFEBEY)) > 2L MKRER
2012 -

14, 5% > (ZIEVESSRKETENHER) » 28 B
£ 2007 -

5. FHisr £Ff > (EIEYEFHIGRCMERKRHES)
THbE e k& B g MR BRAT - 2016 -

16. Fiop E8r > (RILEYESFGROSHEFERRARSEE) - T
PtresEZ B e MEERFT > 2013 -

17. MO - (EEAMESBEYEER) - 1964 F -

18. &2/ > (HapiZErEYHEE (1895-1921) ) - BILBUG
REEETHFEFT M L5 > 2016 »
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MR A A% - RIURY

T o> v

PRI S Th AR AR B 5 3
Bl Bl 2

The Past, Present, and Future of the Herbarium of
Taiwan Forestry Research Institute

B 3 £
SRR H A

B A B R Y R BT B 7k S A P 00 28 o IR R B R BB R 3 AT - VIR AR BE Y R AR B
SLHR T IR R TR AR R AR AR A 22 R BELEE ] - 3R (L 17 AR 2 S R YT R A R A I S RS,
b i SR A LR G PR R 3 R A AR IR AR - 1 S AN IR S 2 B R A R R
SRS - MERABITREAERZE R FHRINEALE  F 120 £ &K&EH
ZEAREABNESE WA 2ZRSVHEYEAL T UB AL - BEHEEER
B EHEERITTIERCR - LR T - ASCEE [ A BRI EL ST H T B
FTE KR~ AR 14  FRARE FAR S - RMEA AR
fifb ~ AT AR - BEAHREFANZ T - aEBHE  BREE - K&DN
P FE A FRHES o HIEFARAEE TR SR B ) 2 S 2 R
HIREH 2 88 | YR B REE - WHEREAEARANER RS RVER > LUK
BEE B ok S PR A 0 SR L RO DI BE ©

BEA (specimen)

— YR ATEHTE T — (8 0 17 AR ) i BG s L o oy — 3000 e
HRENLSsH  BfREREE - RERH - WEKEERVMEBEER I -
BEANRRRAR S > B0 - IG5 (F2R) ~ =R~ A# - b6 - a1
fely ~ BT EE ) HPDUBERAR B EE - W2 A EaER -
H bz ERA > EARAFWEEETTER - —ZHEY) (525) 8
SRR R E R R E AR S - — (0 A B R T AR R AR R R
A WEFE A DUEOR > BB I HAEREE EAVEEA -
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HEYEAR R R RER R AEEENSHEELE - fla I EEEY
7 %4 7% ) (International Code of Nomenclature for algae, fungi, and
plants; ICN) A 7€ YR (type) © & 5 — R Y #an 20 > a5
HAFEE — 0 IEEF (holotype) FEAS - UK DUR HY S E FE4E © IS
AR A AT (3 FR A RE A B [F 15 =X (isotype) #2 A - ICN EHUE T 3F %
o 1 SRR SE o BB B (lectotype) ~ HT L2 (neotype) ~ B 5 =
(paratype)-- 555 » # B AEY) i E By BHER A JE A BB BRI -

i B R AR B AT W B2 4 S RGP 4E E VAR AR (BE T &
28 BB ATEE IS AEAR (voucher) o 17 s8I A AR BR A2 A
BB ERAVEY) ~ o ZEAT I EYARE ~ B SR 3 AT AR
Fe HoAth &t B 56 RHE F F BTV AE A ) - B FERZ A F R A - R
BEGFBREAMAAZERE TR G EROHREERERA T
5t 0 RTINS 0 SR E T EUSMORRETT R E TR E B TR R
FF (Culley 2013 )  HfHlA{E BRI N A an Y R B1EE I HE )
T MFIGE AR A DL B R W o 88 SR 8 E A1 R A
NBEfEE - Bl —fE EIE % B % & (Nephropathy) 573 HIFE Y] (Akebia
guinata B, Akebia lobate) » 1L PEIETE [ K@ ) - REAREAEENGE
AR > R T A B LSS — R Y R & T BA K J (Aristolochia
mandshuriensis) WA W) 2§ H > BE & HIE T ZE B (Lord et al.
1999) : ZH — R 5 A PR E 4 (anti-HIV) [ 53 #Y $6 57 B}
W) (Ancistrocladus abbreviates) » 1F 1% 0V E By b Al f A S B 2% 1k 45
SR ANERCEFRFGME > A #RES —EEEEY A
korupensis) A #5585 € (Eisenman et al. 2012) °

IR 5T 28 A AT RE MU 88 36 » R A Bk 2k A 2 iy RFER I (31
41 American Journal of Botany, Applications in Plant Sciences) %K #&f5
HISLE LA EFEEA (R FERNEARE) - & RIR 7 & (
Culley 2013); EHE & %Y & ¥ 5 (Food and Drug Administration,
FDA) W3 E &A1 & M B B8 T M0 A B A IEENE E K
1Y 2 7~ (Bussman 2015) 5 & [ & 2% [ (United Stated Department of

T
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MR A A% - RIURY

T -

Agriculture, USDA) 1 % 3R (£ {o H B 38 & 75 %2 £ SR AL A M 2 77 U
HEWIERAEE (Culley 2013) -

i A (herbarium)

TEAR R R FE U AR B R T o BN AR BE P 7 IO AR AR R B L R 22
WERHBLERFE UM L » BEIRNE SR E B AT A - (HERUN A AR
B YA A (B (il N S SR U 47 2B AL I 9 2 A - 0 SN B Y B L
GHMPERER G - N 2ERFESEANEESR - R
Ty NME AL A4S € SUEREY - BB AR AR IS P IE B S50 TE [ A
fE Z 5] J(Index Herbarioum; Thiers [continuously updated]) P 2 1% A&
fE o bR T EIUEAR > A i A RS R A g 2 B B R E T
i R (i SRR AR Bk SRME AR E RIAR S F IS5 -

M B AE ) [ P R AR UG AR AR Y - AR A EE P (R A YRR A B A 505
RREPR SRR > EEAEZERTREFRIEARABENES REY
- HiB BB ARE B A E 4 F it B GEE - RILFRERUREYRTE R
B8 oA EYIE (REFSN) BUEIREIE — e R e A g R
fEEER (BRAT — O BEFEEY) )  SEABRBETELEHES
BIPR > EREAENEANZRE BAFEESENEE  BEEA
ATRERF LB P AR 5 ¢ IS o VEEREY A —ERFar > A RER
EEHAVEEMIAK > KEIEAA T HOK AR - ALt 72
SCAAE Y S TEERE 8% (B R 2014) -

ficdg T REAREEZRS] ) sof - 2 RELYH 3,000 EREALE - REFE T
B 400 F£ K 49 3.5 {8 {3 BYFZ A (Thiers [continuously updated]) » i=
FEERE R B A A - R R B R R FI YR B B TR A
BURYIZRE - HATHT A SR &R R 0L T 87 2 sl B R ERET o047 -
RUORA 2 R 2 B IR s i > 4K I8 AR AN BB YA AP Rt B s 2R B
S B A AE ) A T S0 8 1 R R DA R LB RS SR I SR (Delisle et
al. 2003) ; £ERESE EEEYBIEEIA S22 (Calinger et al. 2013, Li
et al. 2013) 3 NEIHEEIRATE Y2 B HELLEL (Droissart et al. 2012)
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B % H 2R & 5 I B 40 7 & (IUCN Red List) ¥ f £f & % Al 09 5F (&
(Brummitt et al. 2015) &= -

TRTFAR RAFOUREA > B 5 H 2 L2 g 5y 30 DNA » #1T
H A TR AVERIE S AT o B0 0 B R HI RS AR AR ZEHU L Bl 4y U BT
SR ILE o 8 200 FER KR CO2 Y34 fin B 8 7 58 FL 3 & 1R
DO BN TEEGRRENEEAEREEEEE (EE) MERIK
HIE 28 (& H )(Teece et al. 2002) 5 —FELL PSR & 1 SR 4B EY)
Anacamptis palustris » &SRR ERYROR AT > BB EAERZEES 19
T ECACE T [ K (Cozzolino et al. 2007) - FE RS CRBHEY VAR
FI5mE - L R AR AL A A S DT

AEMIL > FI AR RE B &1 AR BEST 2Bk R 3 4% R
& o B ] 6 AR S BR AR P AR FE B HY IR R R 2 88 (Culley 2013) « 12
AR HAHHS | FIRAEREEAGEGEARE N ERE D R 484
B Y EEFIPE ) #ETTEER N (inquiry-based) EAFH B Z0 (open-ended) HY K
B 2= G815 (Cook et al., 2014; Powers et al., 2014)

HEAAEA B HRT S MR A E RN EAER AL IR AR
EH - AR RO B PR B A R XA L 2R 7 - BiRE
B R 2 AR AR (R BV R s B & ) e SRRV RE
ek MY 3% A2 AT RE 2K B PREEHURE A -t m] BE 38 A= AE SR AV S5 T A0{AT0H
TAEA LU PERIER ST - B IRARA - R A G/ R (R Y 7 22
FRAE o LR ~ B AT B AR B R LA AR Y R (B0 B R
bR~ dethdy ~ JERFFREAE) > FREAERLNIEL  HE (8)
EARFRN A FIEARE > 2 —EBENREIEE -

HNEAEURFEREAZ 25 R RO AL ENEASIEHEH
HE B - AR ZFE T > ABZEARAREE ARZEEH -
PRIIEANE » —RARFFBREEANHTEANEEA - ATl S TR E
HEBREEARZUI R RG> Al ERE 2 EARFERER
B 2 EEREAT ¢ Ry iR e AR 5 R R A R B 22 i ST Ry R

T
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MR A A% - RIURY

T -

B T REAREAAL ) AR R 3R AR A BB U 1T Vi 3 - 1B B fir
{EARARABTSE > A ERD T ERIFEAHIFR K » [FHR Jsk AR A3 6 T BB
BE AR SR R AR -

b SR R I B A B
&l

ZELRFENEYRENEGLE 9L FE WEHK R
Fortune) ~ BE{E % (R. Oldham) ~ #732% (R. Swinhoe) ~ = # (A. Henry)
Fo HERNZETRERNENNE  IREZERZL S EEEBUNSK
EAREES o

9t RE 20T - HARKEFAHZENEMER - HH
B (18 ) ZHAM (1895 - 1945) PEE IR EFE HEY 2 E R EME - -5 -
WS - AGAE 1904 FREERBBR THRIEAE » THBEER]

FRERE ANFTRE YA - RS B PTG R
KL 1905 FEZEAZ B EUR  HNZERAFERZ —F - BIEE
KGR > WA F B AE ) 2 BESE 0 1906 BT A A R EBUES 47 a4 AL AT
Ry RS - 1908 FEFEE J5 I & M6 (BVER S 09 B 1 2= 2 10
YIRE ) BT > s LAk fe B aE > e BT Y B aE R 091 o
KA - 1924 Frh Rt E SRR EE RN ZILEMBE NS K - R
Vi JRy BT B T ) R Y B A IR A RS [ MOCE SR RS B R IR » fEH A
BB BRME R 2 TR & B ST T - AE YRR A 4 il R B NI L 7 B
TR - (EERFE—N 1930 8RRy " MEMIEEEES , T sk
T 1904 F 1923 FERERE L 3 EER D EERE YA § BRI T
R (RUR ) BRREEEHEY) &R KB REY 4RI EZKIE - 1945
FERE AREE > ZIEEE (RZEW [ MYIEARME ) HEEME
sRERAT (LU RS ARG ) B -

MEFTHIT S AN BREH Z2EGMERVRER - FFEETEYIE
AR BT » R BUE i e i tE VIR A B 22 VIR A > H ok
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o IEURR AN BE T o5 A 2 Y AR SR R i BT e 5E & 00 B AR
(HEVIIR A GE > QU5 1970 F40) > (FRCZE R N BL A6 > A B4 68 ok
MEEACUE: ) AYRSRE © 2RI B 2 SR SR B G DU BE A AR A R SR B A
BE A 22 AR SR B4R T B L R SR R VAR A - S HY - MalFTAE
2000 4~ B2 ICAE ) [ 3 ) =TT BT R R TR D ST R (TR AR R S
R W= - ZHRERMEDEARE  SURFEEYEER A
FTFER 2 10 BIEA=BEENE - ZERF -

B

MBI FRARENNVEAERE A REAZEEEE - EARF
B EE - MEEENEEE - EALEHEEN > DER
BERZAE (P& 40°C ) F2RRAREA - FF DUECHR % SRS /KR (49 -80C ) »
HERATA AT RE LR ARY YY) > BUF HAE R APRTFFI R Z A « £
AR TE N B AR 2R 1R - R iR T = 1T 2 R L
b SERRIR 7 REHE AJEE 55 1 Ak A it - BB ITSE - BB IRIEY) 733
A HLEA R R SR A SR 2 [ BB Z SiEB B AUR A il
HRII TIEAF R ZEE - ARt EE NS - A AN RBERE
A o [ FE = WG LS A YIEE B E o WA e BAVEY B R
A HETFE A R ER 2% - 2Ll S RDE (49 20°C ) AR (49 50% R %)
ZEH o RO BBEZ L B 3 REEMURARRSEAFIERNE
P e A 2 P & - 288000 R @R - 8 NN 2
1o BETINEE AR VR R PR 2 SRE o AR AR < oA S A ERUE R 22 B R
NS (2014) Z AU -

FEA B AL AL R B B AL R AR A 52 16 R P e 2 S s (1 & B 8 B
THEEA > BB EREZIEAEBES - IHELBE - M AT
BRI AT A4 4R B AR 1T B AR A B b > H AT E A 8R40 BR
AR ARE AL - BB 48 EER A Z 80% - TRt
W LERERT - AREARNL ST SRR (2014) Z3CE -

MREL AT B A B AR 2 S 4T % 2K (1945 - 2016) » KEFHIFE AN B HL

T
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MR A A% - RIURY

T -

TAEEMCHIES ) » Hjlk 2 AR E Y E B ECEL2EZ 2 2R
W KRN o AR DA B B T o ISR AR BN R R 0 FR AL TR
fREZ B EREBE M ERS S - i T 2B E YW E L8
AEZEZEEYE] URGEUERZEBEETEYLAEEVF (F
BHE 2012) 2 HERE - LEREY) S BEEN L mSCORE M R iy E
TSI AT - #F 22 BB 40 s AR 1 B = BT S R A R 8 T A7 A
It (e.g., Moore et al. 2013, Chao et al. 2015) T3 Fl) FH A B 22 A 44
TR RS S T AT DR > HEA KR ENEY &R
%35 (e.g., Chen et al. 2013, Chao et al. 2014, Kuo et al. 2016) (&5
BELATE B ALY E AR (Wu et al. 2003, 2004) ~ #1152 (£
FEE 2015) ~ fHYIHIEE (e.g., Chen et al. 2014) ~ EFHEYE (e.g.,
Huang et al. 2000) 55 H M 4833 2 A6 VI RHE2 IR FE FH E1 22 Lo bk} - BURA)
PR AEITIEYZ 29 2B OB ER -

Y4

HREMERABEFEZEARRZ2MERAES 2 5F 2 L0 K&
B EHPEAR TR (Power et al. 2014) » 2 FR R R EAR
fEfm EfGIE S [ 5 A 9 & | (natural history collections; Lane
1996, Thomson 2005) ( F—) > TH N E 5 HYAZ A BE &0 #5675 K [5]
HEEFONWER (D) MEM#EARZE R EFE L HiERE &S
BNHALEYELRAE (R2)  HREREEEANKALERT
BAME M E - TIER DU B MBI E AR (UT
AR EERARERET > HIECANKE  ZEREFENEZLEE
BEHVENEE > WA SRR -

(1) ANBEHERARAHAE T E et

s PRI - BENTR A R EAEB ST A - FRinfE
WHFERE ST > R MR A RE4ERE ~ AR BB R Z ) ~ AR
b R BR A BB B B BN G e R ot R BT kR A - A0RE (B R ECEEE N
ZEr TAENE > HERIIEIEAZ E -
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F—  BIRIGERAAT 10 24 ZEARE AR B

NG HKHS SO AR R
Muséum National d'Histoire Naturelle P 1635 8,000,000 |7
New York Botanical Garden NY 1891 7,800,000
Komarov Botanical Institute LE 1823 7,160,000
Royal Botanic Gardens, Kew K 1852 7,000,000
Missouri Botanical Garden MO 1859 6,600,000
Conservatoire et Jardin botaniques de la Ville] G 1824 6,000,000

de Genéve

Naturhistorisches Museum Wien W 1807 5,500,000
The Natural History Museum BM 1753 5,200,000
Harvard University* GH* * 5,005,000
Naturalis Netherland Leiden** L 1829 5,000,000

il ACHE © Index herbariorum (http://sciweb.nybg.org/science2/IndexHerbariorum.asp) 2016/10/8 =

* ISR ATARE (A, 1872; AMES, 1899; ECON, 1858; FH, 1919; GH, 1893) 7+ 1980 4E{{#e & ks —{EEEAr » LA GH
{F Ry FEAEE 2 AR -

s {o T 2 B A AR B (L) HH 5k A R 5,000,000 73 0 H Al IF #¢ & Utrecht University (U; 1816; 900,000) + Wageningen
University (WAG; 1896; 1,000,000) % Hugo de Vries-Laboratory (AMD; 1700; 200,000) 2 FEA » pi s 7 1 B0 5 A A
(National Herbarium Netherlands) » EAZEA &2 7,100,000 {75

R TS E R G AR &

EARE KBS |BRILF A A R
Botanical Survey of India CAL 1793 2,000,000 |E[fE
University of Tokyo TI 1877 1,700,000 |[HA
National Museum of Nature and Science TNS 1877 1,636,000 |[H#A
Kyoto University KYO 1921 1,200,000 |[H#A
Institute of Botany, CAS PE 1928 2,650,000 |t
Kunming Institute of Botany, CAS KUN 1938 1,114,000 [R [
South China Botanical Garden, CAS IBSC 1928 1,000,000 |HER
Research Centre for Biology BO 1841 2,000,000 [E[IfE
Singapore Botanic Gardens SING 1880 750,000 [z
National Museum PNH 1903* 200,000 |FEEE
National Park, Wild life and Plant| BKF 1905 200,000 |ZEE
Conservation Department

National Center for Natural Science and| HN 1960 700,000  |#kEE
Tecnology

BRI © Index herbariorum (http://sciweb.nybg.org/science2/IndexHerbariorum.asp) 2016/10/8 =
*Destroyed during World War II and rebuilt in 1946.

T
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T -

F= ~ EEEEH Index Herbarioum BYAREASBE KA A5 #L

EAREE S BT A B
M ERER AT TAIF 1904 480,000
B REA SR A TAI 1928 280,000
H AR e TNM 1986 110,000
h gL gERE HAST 1961 121,000
FRRBHEAE PPI 1955 57,300
il AE SYSU 1992 6,000
ZEMYE TAIM 8,819
FEEANZEENR CHIA 10,000
FEEYHFELRE L TAIE 1992 22,049
VN T TCF 55,000
[N e r TCB 13,000
FURRE TUNG 1969 20,000
MR B L HCT 14,000
el N TNU 1946 42,000
EEREHMA NTUF 1960 113,401
BORE NCKU 1985 28,000

ORI © 2016/10/8 Index herbariorum (http://sciweb.nybg.org/science2/IndexHerbariorum.asp)
R LR > HERTSE TAIF -

P E TAIF -

B8 TAIE & TNM »

(2) FEAREEBRITHIRF 4

A B AR AACAYZE F B - AR AT LR E A R AR -
BB A B ZHPE I S 88 RRR AV EEH - s 0t - EED
KEFHTIEE - S97HEH - HE - A E DL - DIREREA Z E
EASERE - ALY BIEAH M — H AR -

(3) A B[] 2 Y 7 A UACEE

BARL » WAV ERT A% - 88 DL Y IE B B By 6 RE
W% - AEAVEAREE R EBN YR 00% LLE - J31ESS
LR E RS BIEYEREAR - WA (R R T I ERR K
HIEIBREE (PIOME BT E TR R A E ) - BREE BRI 2 IR 2
e o DAL R E Y 2 5P G ~ R IR B G F SR 2 $BEsT - 3
EVHEENERRA - EEEEEMTEREESAN - WA HB

&=

¢
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T e f ) R A (] it e 9 28 SR B DU - (28 YW 2 TERE SR G ~
FRH i 2 T E ~ R 4B (2 B B UL BREY o IERE R E AR AE
T BRBUER SR G - BB IR Z IR R AT 2050k -

YRy SRR AR ENEE TR > RN BHEE K
fE < T E N A B £ - BEAR H AT RS S - ST S AN A B B A
WS (B05E &2 EFEN A E N EUA M & & A h R g HL - 1H
Vst B Ewm B AREEN » EEBEZ R - DAEAZ IEWE

(4) AR

MEAT BAM R Z B3R WM RS BT 5 A 8 E) 2 5l
Febtge o BEARE N TR LA A U AR - SR A RE A B R (2 B
W JEE S A BR AR L R LA FE AR A AS - AR R A 2R
BN EEEER - BESEAMEABGERZZIFANM - Bk
HAW AR ERE © 5% AR ZARMARATER 738 2 A
KRB SREREERR -

(5) BEAH AL

REEEN AL Z AT 48 B (0 SRR 80% - S R AHAE
SERCBL L t& A0 HE A S 24 - FTERAT 10 B M RE{EZE A
FEA 8T DLz AE - DLl 8RR A SR AR A ER - (B8R 2 o i
HHEEREME -

(6) FEARHIFESTHITE -

SV SR EERRIER Y EREZIEAT A ESL MR
W8 E H IERERTF4 5 - Bebber et al. (2010) #IRM A A Z 8 RIEE
—RGEREIFRIE 1 £ 120 K% (F15 32.4 4£ » DA Kew Bulletin
1970 - 2010 2 &R R Bl) » RHFERGHTFSEAEANRTE » REZ
EAANEREREELE > Bz EEREERRZ — - REEAH

T
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T -

HEE AR RICAT > TFEEEE2-34F ) HEAREZEAEA
AFHERTEEEY o BT B AR -

(7) EEAWIZEEF A% Tt

AR T Ry oy SER W ST ~ AT A AR RS o HAM AR
VI~ BIHAYER - IEE - ARBBIEEYEREVEL
Wz ES o BN RAEBABTCEHRGALBEZEL > HJAEE S &K
STHYZEfE - LB R EE S S BN NS AR A AV A I - EH E R
ABLUR RFERIWTFT 3R -

DIEARAE BB s | B2 RETHRRABMARA Z2E - ERE
RAEB M FERT ~ REEE /N > WFaZ FE W (Cook et al. 2014,
Power et al. 2014) © LI Z #HE > FIHEBAEREAZEN - Kz
BARERE 7B > S TCEZEMEEAETN > AI5[HE - fHE
BEZHR EAEARZ R EEERS R BECHAFERAR
P R AR A E R ER IR S (E MH -

®) =fERH: -

AT / ER AR R EHEMER > £5H 0 EAKES
DUAE PR 1A 7 5 52 B 44 0 88 08 O AR B0 0 - (EREE S Ig i - &5 F% %
THEE D AREA R ERE R H RS BRI AR (o B0t
R ARA Z F R R H AL g iR s aE (EE) -

FEEAERRETRA BN HEREERE - SHEATEEA - 5
REAEH B > A H L 2 B OER A / 2 (preference/bias) « i
PR A B S AR AR B o ] (ST G A A A R Se 45 R N 52
oo MBEBEANE (B ORI INEREZ Z2ENER W
UL H AT AR T B ERR -

9) BRHE—2ILEYE N E SR AR
ZES - EREAERNZILEYEN - B R 2 E A 2 55 R
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> HRHESEL  ZRERCHERER [ HB ) -

R TR Z 2 BLg B irA7 > EAEEE RIREFRE (DHF)
BEZANBEA  BEHREARL > HGERR - 2L EZ2FZ NN
AR /AR BIAL - Al (BB B HENA) > Ml
FTES AT BRI - WS H N8 & AR AL /AR
2 M) B TIREFEZGAT - A A RERG2 BN R 2%
BHEE) > S RSB B FIEAEEEAZIIRE > EERSIHEEAR
{6 I E2 BT 2 LR -

(10) &L E2HYFHHL -

I S PR A Y PR AR~ B R B b L R R 5 2 P Y 7 e R
& o WA AR EE T DUYERY — I AR AV E(F - HE T Z FHUE A
BEEERUHNEAEEEE 2R O DR AEA G EREA
BLEZ AN FEEE Y - Q0T R AR A B B0 B R SRR - R AR A
B H R HVE TR - 02 IUAE SR 220 -

i

H AR RS BUK @A AR EM B EE AR E R -
MR ERFTE BRI EE B Z — - BIRAVORE B O A R I
fR RV K AT 28 YR AR E T RAIP AR
KAFERZER SR - AE R THEY RS SRR &S =1
RIS o HAT BB SE S Y 2 e 1 B R R R R A A R BLBR 5% -

MERBIEAERZE R PRIINVERE  BEAEERZN
FEARA T DAL AL » FECEABR R Ry [ B2 B A I W 1 ) 70 S B 25 e
ARG 2 B8 ) BYVER EHART - 78 2 TR AR PR AS 11 24 2 i P S SR 1Y
BAREEEH Y HE © EHERIEARLSES G HAAEAREEIR > Hin
W oe ik 2 BRI B L DU BE dit g 2 IR B i EE - FREAEA
M PR - HAEERE AR EEE R S RVEN
T MBERERAGLUKERFILEEF LI - SRR DL

T
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HRAMAHEEZET R EEIXHRTFEL TIHE2E | (Lane
1996) °

51 SRR

1. Bebber DP, Carine MA, Wood JRI, Wortley AH, Harris DJ, Prance
GT, Davidse G, Paige J, Pennirtogen TD, Robson NKB, Scotland RW.
2010. Herbaria are a major frontier for species discovery. PNAS 107
(51): 22169 - 22171.

2. Bussman RW. 2015. Taxonomy—an irreplaceble tool for validation
of herbal medicine. In: Mukherjee PK (ed.). Evidence-Based Validation
of Herbal Medicine. Elsevier, Amsterdam, Netherlands. P87 - 118.

3. Brummitt N, Bachman SP, Aletrati E, Chadburn H, Griffiths-Lee J,
Lutz M, Moat J, Rivers MC, Syfert MM, Lughadha EMN. 2015. The
sampled red List index for plants, phase II: ground-truthing
specimen-
based conservation assessments. Philos. Trans. Royal Soc. London B
Biol. Sci. 370 (1662): 20140015. doi: 10.1098/rstb.2014.0015

4. Calinger KM, Queenborough S, Curtis PS. 2013. Herbarium specimens
reveal the footprint of climate change on flowering trends across north-
central North America. Ecology letters 16:1037 - 1044.

5. Chao YS, Liu HY, Chiou WL. 2015. Taxonomic revision of the Pteris
cadieri complex (Pteridaceae). Phytotaxa 230(2): 130 - 150.

6. Chao YS, Rouhan G, Amoroso VB, Chiou WL. 2014. Molecular
phylogeny and biogeography of the fern genus Pteris (Pteridaceae).
Ann. Bot. 114: 109 - 124.
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WL. 2014. First insights into the evolutionary history of the Davallia
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13.

14.

A. 2007. Genetic variation in time and space: the use of herbarium
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Delisle F, Lavoie C, Jean M, Lachance D. 2003. Reconstructing the
spread of invasive plants: taking into account biases associated with

herbarium specimen. Journal of Biogeography 30: 1033 - 1042.
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TR - MG - RS - TAHEE © 2015 - HARIAEET B
5 (1 B B RO A I TE T M - BB A S I
17: 15-17 -

FEE - BXR ~ 5RAIH - 2012 > EEGEE FEYAL L EV T4
¥ o FPAEMMHR RO & EEBEY) T EEE - 93 H -

BRSCR 2014 - YIRS B B —FEAEE - MREERTFEEHER 210 1-3
BREEST - 2014 - RBEVIEAIEAEE - MOERTFEEER 21: 11 - 14 -

B N, ~ SEENEY ~ RS - 2014 - MREE SR P IE YA A B Y BEE S
TR Bl o PREETFEERN 21: 4 - 10 -
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ST PR RIL D -
PR GRBB bR A Bl - i

A Conservation Base of Arbor in Taiwan -Tree Seed
Bank of Taiwan Forestry Research Institute

AR
SRR B L

#4 L

EEMEABIIMAE T AE (ML TEEARETEEAE) I
RE 45 FHEFNFEENEERESZES (HHEESY) FHHE
BREEERI EENERS R 10C 1 16.6 m® (FE 4.6 m*) ~4C:
122.2 m® (ETE 40 m?) B10°C : 16.6 m® (@& 4.6 m*) =FEEERERE
HERtEE T UEEEEE 2H > BB AEMAARKEE
H o

EERMRIIMAE T ENEREANVERAENESEHET - £
1950~80 X » ZEA KB AVERAANE SR (L1515 B SEIRE AT - &
I 25 MK T B% T RO AT HGE R 2 BRI 1 i > BRAMARIR AR ~ A2 S 1
FRATIREAE 1 LASD - 2 R IR AR R O 7 1 48 K 2 BBk B = B B (OBl
HEARRIE I AR - 2SR i i AR RS Y 8 R e R el AE MR AT R T
o EOPR G FTIE TR R R Y S A A e R T S R Ry B R
BIfEH - BE& RAMEE(K  MEAEHEBERRE VL > BT HEAHER
REpFREEMEERET > Nt ErEOFRESTEER T2
BEBEGARRERERORGE - WElER - B8 G E 11y 7 2k
A B TR A T E S MR A TAE -

i R HA R LS M B E A T > 22 H AT ER AR
EYEE T REANHERREY RS - fRE T B A G
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FERED ~ BESERIEHI AN TR R K AR F I Y2 N B & R (I R
JE S (RG> U R 1 ] B R A P (R O N o B R A
HYJ57% » AWIRH AR E SN EE N OR B U7 A B UM ECBERY - 2410 - BRoas
PEMCE S > CEETEIEMRKENEEHAET » SALEEL
WEER - HERERTE - BARAENBREIRENSGRR L ErY
OB B AR AT RERV IR R NS R EE Ora@ MR A fR ] R A I
R BN E R A R 2 0 H S R R P R R Y R B2 R R R
B E R B AEIRAY S IR - B A 2B ST B R A A
AT T FR B R Z B B B i RACA s MRV IS MRERZ &t > 40
T (E I H B B 2 8 (5 B R T AE AR RERRETT
& TSR E AR R R R AYRAD - S H o EE
DiFrfim sy A M T R RN R E R %
PAERERY o RBE > Pt i S TR KR MR AY BR BT IR S AR e R B AR B M
A gEb o B dr R @I R LR E AR ARE . - A Bl
B RESRRIFE T IR EEMMS A EEZAaATT
o MMARKEAMEEEHBEREEMNS - LABNE T EREHK
T T Z S MR PR U 8 B 48 5 AR E Dy IR B R i (2507 > BB &
i, B 2 A A A R 1A [RI RO 25 B PR Y ISR - 2 H AR T R R LAY
AR -

A HAR

EEFATERGA 1,070 1 - AR R EEERG - fE1 =
LRV RN R H AR BRI - L > TR ARCATE T E R SR
EHRAARE : (1) HEEZENERE - W ERLE - 2
ERin - 2EEM  2EUE EERNSOO - ZER - 1ERE

(2) RAMEESGE > WIARHZE L - ZEEL - UKW
EEECE BRI 2B A BEE RRER .  REM
PREEME - ARECHE - SRR B RIEER X L IR G EE - EaZ
RAEWH EEBEREAR > KERRKEMNER - (3) BEWA
i BN AERRREFE o B A T T R 4 i Rt

T
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S REIE - PR SEABRAT MO 1

T -

EE AT @SR E I TIE - 28 E 2 RSN E R R ER
HEGEMEE > FREANEEREE TAVERMS - (4) B&ENE
TrteiteE ¢ BB K % IR AR SR R AT W] R BRI AR SRR VAR - bk
HOHE - EESHR  IWIRIESE - (5) HERBIREE - 400 (4
FREIrTELER ~ E2EHEEE  EER | AV LEAM - &2 - &N
R -

B 3 ik 1) 5% I B Ak
(—) BB SRR TR E (R B8 T SarET)

R e Tl 22 ) L R el Sy o T e T A S TR R T R
el M R B (R R R O > BILA ZRSE R & R AR 1 S R Y & R Oy L
TR B FE N AMERR (T - B HC & Y GEROE B 30 > 7 m 2 R ek
HEy -

AR STV T 2 (R E 2 RE A WA BT A EYAE
TR A AR R IR RE M2 A FEE S E AR SERA
HZafRET > RARREEARSHZET I EGRMGER - F/
1973 FFih > LR H BRI A FRIME T (R 1T £ (seed storage
behavior) M AN LAd#45348 - By 1 SR 52 2 L fel 1 [ 1Y B R (il (S RE 5
Ao & > S E0 Ry ol R 2 I8 MROR TR 7~ B 5t e 1 1 2 M it o R AR I

3

1 IEFER (FZfEE2Y > orthodox type) * ARTUFE T REMIFZ R > T
BKEREERE 10% LUTRHIREEE « GR0R 5 B A 75 Ty 4
PR > EEEE -196C (RARE) + IR AR T -
AREIE ¥ 7 Fap v 4R E EH F L E - EEHMONE BN IEFIE
AR EREIL ~ 12 - AR 2 BB T (BEMAZBIN) - RFEFER B/
RT3 > MEERY - & - KR - KRB ~ FEUK - 2R
JeRefet ~ IARTE R ED oy SRR o T SR A i P B PR 1 /2 S DA
4 15°C 2Rz i =0k 7 & /KR IEE] 3~7% - 58 2B EEN -20CHEfT



ZAUEYIE 120 BEL & 120 4

W?Y‘
RIVEER - 5 K 10 FENRTEIEERE 4°C 2B (E—) -

B — - IERETITE T FE SRR TR S5 /KR 3~7% - FELASESELSSE WA -20°C AT RHARER -

2. H[EAY (intermediate type) © FJEME FAVRME S AEMNEZ E - &
T2 KRER 6~12% Bl A g 5% 2 WAENE - HiEEHZE N ERH
B — MR TR E G g AR e S ) iR G R S AR
WA~15C > A e R HZar - BASE T BARE - 1Ak -
REFIRE - BEZEARE T /N AR T - 2EEE - Boa - #A -
EEENE - BERES - ERAIVERRERE (D) IZERET
WE LA~ AR S BE T &KEES 10~12% > DI E Tz
AT &Y 4°C HYERER (e B Gl R B R T 32 > R R A 15°C ) > W&
WA > FdailE o 3~10 F - Q) AERET > ERHE AR E
TLLACHEB HiE > BEVHEAFRRA - Fa & -5 4 1k
MR AR A A - S A o

3. JE# B EER (temperate recalcitrant type) o 5 ME B R i B2 kg (H
] DUFESY 0°C YRS T g > & KR ELERFAE 35~50% M fg i A i
T 4R — BN ER - SUEE N R RIEE B2 - R
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WSS KR L EARBERRT > EFara e 13 4 - ZEMAK
T 7 a8 1 O 7 SR R R A AR (BB K R B AN ) RO o3 B AR
FHE ~ - EHEOEREE 4CRE > B2V BEAFHRA—X (HE
=)

[ =~ R R T DUK SRR R 4°C Rk -

4, B FEEEAD (tropical recalcitrant type) @ BURM BREEME T F R
it 82 08 R AR - K& B A2 B 2 BOR » £ 10~15CHl 28
B RE G2 R EGEMELRE S » WAIERFEL RS NET &KE
R BIFHRARSSOMIRE T o o DU BA PRt # R 5 - Fr LB 2 &
e B G B Y 2T o S A 09 R SS o BOR T R G A
R2 > WA Y B ZEAS ORI A AR AR ~ W AT - AR - AR - BREY -
P REER - TR MEEE Y o BRETISREERIERA > 28
PROARTE T8 B REAETE S A B RE L E REEEA K ET1Y
fifdE > NEM - EIEAE T - UM R AR EBENET B - K5
EMEHEIRIEE BUL - BRI AT 10°C U AR 1 (8 e AT
15C LA BB > RERS T MmN &85 » ®AIEISEE » FrblE T
BERENE R > EERIIEAE TR e > R RN TRz g Rl
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WwEFHERETN -

DA b5 HH O 77 22 2 B A A py T R o ) B R 1 B9 R 17 e 4 2 DA
LR T TAREAT 0 R A DA R DT A RERAE ¢ ek KB KB 1R 5T
Pl R 2 M o IR KK AT R G T R 2~3 (5 A
AT ERERK T RETRER > FRHE RO B Ay K E L Eh o B Y
FalR o WEBIERE 7 B SR K B DLEY 1S AV REE R I AR SR I
MRPL > HRETHKEREBERAGEREBRIERN—F RS
WREZEREE O > BEA-REZHKE TEY4CTHREN - Z1&
/08 H BB TR R B R — X DURBHE TP E R AT R 1
SR > MG PRFR LS A R i AR F AT L AR Y A SR » KR
FE R AR AR T B B HI S B8UR » R M — R
DUKERIRENMENRRA - EERREBETERETEKrEER
%) 0 5 RIS N C AR K ) BRESIRAE > AR NMECBEEE
FEENw e oK - R AEE D B HEPOKEE « KER{RR
TE AR LI 4E R BEUT 100% HYAH SR BRI AT - i = i 45 /K 1T (8
WEHK > NAIE & SRR AV 12 AL - R R =
B R R R R RS o DL B EORR TR AL 2~5 (@ H - [EiF
A 2 T JE AR F A AR bR D 0 R R IR R - RS B4 R DURE &
VEEE  NRFEVRESRFVEERRE - A IESR S %
R W AR ER A IA ERE T R T#F  AHRER ZFEFE -
BA B0 73 S RHEHE A R AT ~ f KM~ 5 LU S 2 T 1 (O ek
R & > SR EORMOCHYIRIE T 817385 - SRR SRR
RMEELIRAEA R BIRR -

(Z) BR LB TS E T

B TR LSO REETRE  EAEFNEELSOTER
AP > B R &5 8 (R MR Y I GE AU 2 5 — 52 BE R (el 1 A~ 5%
IR ? B FIE A ERY » BIIE (A 15 TR P9 A A B B M BR B Y 10
HFAERMREZERILT > EEEELTUHEER EFZERAT
TR HET HE ERAE® -

T
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S REIE - PR SEABRAT MO 1

T -

I i) in'E s — U A A T R PVE A~ mE A
EmMZEE  ANSEERE > BEEHETRLER BRiAEEL
Haaskor R > QIPLHERE T AV GRS v L S A BRI 5 - AT REAE (e
3~5 R EFRIE N T ERIEE -

2. FTNAERY/KIRRE « IEEEAURE T HY R & /KR — e By 3~7% >
i LB E AR fRE PR R G o - S5O A Rt iE e
TE AR FE F 4B 2 (ultra-dry) PEER (AR T S /KR FEEKZE 3% UTE
I A BE R B AE W) R A 152 45 111 28 B f5h e 55 e [ K

3. HMEFERCR K ¢ IE G R T AE RZ KR 58 B Y i 208 (o Rl O R A
&AL > fE R R NV TS S R - SR aKRSE 15%
DLE T (A 2 T EOR S > MR S B E TR NS & IR TSR

==

=5

4. TEHERY R U5 0% © AF I B 50 58 B 2 1E el o R T & K R )
HIA T R B HRER - R BRI E R K BEEAGEH 2 FHY
FHERE » (B ERER R AE 35%RH LA T 2R 4EFFFE T AR R AR - R
WNEFAEETEE LRV HEE HRE - RSB EiaELEK PE
MBS KHZETTARBECH TR R T -

485 5 i ) 5

T B I 2= AR TE - £ S RO B R R R 1 2 1% > IR A%
STHUBEBG S R EAVIZE B T IF - ZRE &R T 2 B e R R
S HIRH -

P b gl 7 A e M B SR R B R S o Y R EEN T BT
WEBEY KGR AR - & A [F) R S ALY T 7 Hos s fY T S 7K % - 1
52 B T (RS A Y R N T2 R ORI R [ - AR S an Ay IE A
T 00 B Rt (OB P2 KRR BT op - (RIOR 2 Ay - (NIL > T
EEHA TR E L R AP % 55 DL R S AR T 205 T -
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ARFRY 2000 FELARRMRER B KM (B ATE AR AT K% ) 456k
KR 1 B BE 75 o o st (A A TSR 3 TR R Bk SUSE BT R — L& -20°C
(HEFE 12.6 m°, 31.5 m*) ~4C (EME24 m% 60 m") K 15C (HRE
15.6 m%, 39 m*) F=FEKEE B ARE - Eit - T ARENRER
fEfRE A RERT A e B 2 B HEFE Tk - = REUR S 2 AR A =
QSRR o R RIS o TTDUE RN E A > T
RIS HSUR 0 E/NA BRI > BUREABHEE TaE +1°C AN K
FHEDEREAE 60% DLUT 2 Z3K o A% ik AL 7 R R 2B A 50 8% U0 B 4%
24 MR EIEHRBRERG > LG8 SEKAERAS &
SIS R A % E e SR R B T BB ER G A R > [(ETAEA BT
B T3 R 36 A [ RET RE i 2R HERR 2 o W IRVA TH M M AH AV B ET R iz
BB RENEERE > FER A REEEEES (200166F7H) 1
1S R IEWE > HEARREHEEEE HICUNZER 2R
RETSENE T ARECEAIERERNBER > B8 7 H /MW
ERET R -

N EZ AT B R TR AL R R RS 53 SEAYAFTRE T /4% ik
EERMVRTRER MUY B R RS B AR S B0 i B R Y B SRR
MFEFEAME (E=) FETEEETHRECNAEZ - =
722016 45 7 H E.5 BCHEBE BT - Fo IR E 25 1A () e L Y 1 1
WA T A RE %A -20C (A 324 m* x 2[) 4T (&
35 m’ x 20 ) X 15C (EE34.7 m’ x 2 /) F=ZFEERESE - =
TR 2 /% 3 A 4% A - B B R IREy - EiEEE
DU EUMRE S — 8 - 2 BRE A% ORISR AT E L1CLA -
A% el B C A 5 S ME O R S B I R 8% BB B 4% A8 0 TR ER B L
GUUORREIh G > IR aE&EAERAY  EREEBARCEFE
Ry B & I ENET B 5% B i > Hn] BB EE AL RIS A A A as
BAA - ELENER LS ERIEEF AR ENEEERZ -
THFEREREGET » IEF SR ERABE AR IR B ERENRE
(e > (AT 2 el Y A i B R AR R NG o 4 T/ R B
i 4 i (o s st 20K -

T
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S REIE - PR SEABRAT MO 1

Tee

H Al 2 e 5 o 3 R (e 49 335 18 0 5 1,604 (B 4R ST
Hop 2B R A RS 265 F (ASEEAFRESEHY 79% ) - &t 1,451 {8 & HE
T ((SEFRIREE 00%) - FEFRETHYFape & S HMmE - WnfER
BB R E B e s < G & A R - AP TS
TR LERERT » WEEORGEHE - SKREH - H5&
WU T 2 P BRI R O B A R ME R A Rl K - R B R T
&S (ISTA) ZHEERE - 24 - LHAEAR | AR ARR
N2 AP ANERLEEE LT - HEIMNRE R E T EHEE
R SEHRAE Bl — TE Y PR - (5 P79 e DU R A K e e R A [E) e R Y
TT o RRE AR E LN S TS e S AR Z B - B AR ERY
it A st e S (R S SRR - R R T 4 R Y 5 A 2 [ LA
H]LLE(T 20 FFEY R IR - R LR A R S N B B R Y 6 ik
ERRPEIRT - MBI AP e T HEEFE NMENERES > B2
BREYERNRE EAZANAFEER NN E - (2F5 X
A IEE1FE)
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T8 R - RSB FTIE TR R B R 2 P B R

Tee

i N N
PRSERE T AR AS R R B DAL 2
OB

Herbarium in Next Decade-Management and Prospect
about Digitization of Herbarium Collection of Taiwan
Forestry Research Institute

B ~ BRI
HREARBR I hi 1 L

MR SERFTIEYIFEAEE (DUT BT AR ) pRILFY 1904 £ > [M1EY)
BERBALALIEEAIFI 4G 1996 /24 - 15 22 Frf > B LFEEE
B AN DA R b G % A SR T T B (L - AR S R A A R R AR
RAE B AL AE 1 A 5% e B 48 B AV A BH R AR -

WL AL TAR Z 90 0h B E 4 R R

7 B AE ) B AN B L Y B B AR AF o K &ITE 1990 A RTE R
4 BINARLIME Y B B2 1 1995 R T A R E R
(Thiers et. al., 2016) - FEEE R AL EE A E 1] IRFIEAEN - ¥
REGEHARIEARE > R EBERELH .. FeETEEEBEHAA
o b 1990 SR BRG] - fEGH 2 52 R ML (BRI R AR » SZ S
HERBNETE > HEANRS - HEHmDUE IR IREACETR

EREA T - RIEYEAEN AL TE RS ERER
TEERA L FEER R - EEIFEIT 2000 F21% - B2 G EDN
MRECKH THEEAES - HILH% - AEMGE THERERELY
GV ALE T AE - W5 2005 FIEX KGR BALER - A RER
AHEGE AR HRAF -

AEE IR ERE AL T - B ZE 2016 42 9 H B 1L E5ERK 410,000



ZEYE 120 B S

12084

BRI AR AR ER B SR A > DL R 383,000 &5 73 B RS A [ A5 FR 4 o AEE
HIREAE R A PR H B RHE N R - ATt 2 A S g8
NERE > BRI ZETRE SN T - BB T EERAEAKE
K SN E R AT RN 255 7 REGEH T2t i
HREBE THERSE - REERBALRE S KB 2 A
A% RS~ BISCE (2012) DA EEE ST (2014) -

ZPHAE H iy 45 B

HMERREBR I AIEEEEN (24 - ALRMHE) » KEEE
ARG 2 s at T RERER I (authority control) HEH « B244 ~ A$4 R
HERNRIREE T HEAENE (HEEE)  RERESFE=HE
BHREAL > Bl - EE /T IENES - REEH - BEE -~ 5]IEH - ?7&
S Hh BESE M AV EOREBR A > B JE DA 314 i R EE 1T B R i ARy 7 =X
BE > MIEHEBEABBRTWMA - RENEHEEER T2 ES
| N &R PR i = R A R A A A AR R B
TEKBEENRL  EERKET APG (Angiosperm Phylogeny Group)
LB EE  BLEREREZEE T BEAREENPE - BriAE
B3 TR B A AR R A B R > G R BT} R 1 B T 4
fil > EREEAEREENFEZ AL - 00k > RAHEF AT EE(H
FAEEENELRARNFZEELTENWRE  [FRERK AR IEBEN AT
AREARFIH -

KERIEARERE R R E LB RE - R 2L E B REfTih
¥} International Plant Name Index (IPNI, http://www.ipni.org/) V%% ff
EEY)EH TROPICOS (http://www.tropicos.org/) & » i 57 3% &
HEEM LIRS | e A EH NP R R T E R - R B
THIR 7 2 ARG A AR N B F 8B 0 EATIRERY - S HERE R E
ZOREREE SR > EE A UER S EhE IS I F B A
HYEE A TR T BRI o ANEREEE R v FE HE TR 75/\%/\&%5—?
EIRE N B H R IPNI HEH 2N E /ﬂfu%“@ DIAERS 3 IS
HERF O AR EEREET - WD N B ETELEEN %H“?n

T
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T8 R - RSB FTIE TR R B R 2 P B R

T -

fE - BRIEAREENR - 2N ANHRIAE R EU@XK%W@#DH%

HEREH B AN ER S S A - Rl RS e A 8 B SR &
BHEMLAERIRTS » Fl4 - 3EE4 (semantic web) ZEFAT » R HEE
# o~ N R AR T S T B R B IR AR $E -

BRACTE B 0 BURS B2 71 Bk 1 BT

788 H A I SINAR® sinarback S4MC B fir % 25 #5 o A5t &1 H 22
R @R IR BT IR AR G0 - L HATse i M2 G R~
By 4080 x 5440 EZE - Az B EETFARE 10 £ 22 0 1 k&
RIEYIEAR AR BAALIESE » HETH A SR G A %
f o RIL > AEE SRR = G SR -

& FOAH S EYIEALE S H R A 5 LR
LB - W B E R o RS R IR T 2 B R ARG
R~ E R/ > 40 ISTOR /Y Global Plants (http://plants.jstor.org)
Hguh > IR EHE AR T EBWMNWEAE GEGERE (TH) - K
BE A E T R R A TR R (R 2 > DAFRfE 300dpi R R ST 19 0 Ui
TN [ A ik 4 FOBIEE R H AT ELBIEE /) Tl B K 4 /N RO B2 T
BE -SRI AN B N et R L EAE -

Save Image | Rotate ClockWise ¥ | Full Screen | Close
Isotype of Taiwania cryptomerioides Hayata [family CUPRESSACEAE]

«FirstPrev Page1of2. 11 [Go| Mextiast»
ROTWWWIIMWIC GARDENS KEW
K000088854
!‘1 9 5 73
Ex lnvavse MaeTees . @2 fen
Botanic Garden of The Tmperial University. gy e
Tokio, Japan. =
’
«FirstPrev  Page10f2. |1 [Go| Nextlast»

JSTOR Global Plants 485 FTHE HAY AR T EEA B2 TS
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TR 2 RE Y 9 S B B

REEHEARAE R G H 2000 FEESER > EHES TR 16 (E
F - SRR EENE > SR EREEE N R T
ZREITZTEK - 7 EXERAFEEFRGEEREZ R - HEEE
R T 3T 2 M BB R A B R AV ELEE R SRR K (140 - DNA FP3l
B TR ERES) > SRR K > e DR R EAiE
AR ANA > FE DAIR T AR A TR R R PN 2 [ JEE e SRl (B L -

BeAh > HEHYIEAEE MEVBEEY MR REZ -8R - ZIHEYE
BA R ERCE B A4 0 12 2008 FREESEMES > —H i REEYE
AEMETREE - BT ERBEEYEEREHEHENSE - D
EHEYIEM R ORI I - BREES TEER R EET -
AT > YRR E R E 41 HarEBAER > IRES - A8 i
HIVERIE R > BAOAIEA B R A BE Y B RO > B R —
KR o

BT
[z

[ 2R 51 B Sy (natural history collections) Y B (LR 1FE & My 55
B CESMYEREREMRRENERTET - O EHRAEE
SRl - R E 58 R ELUSOR I 58 2 Y BB (F SRR AR o 36 B A
HER R AT > FBTR T AL B DR BRI - AL - AR
5 B v T 0 Y B2 9 (L 7 O SR -

2% EH

1. Thiers, B. M., M. C. Tulig, & K. A. Watson. 2016. Digitization of
The New York Botanical Garden Herbarium. Brittonia 68(3): 324 -
333. https://doi.org/10.1007/s12228-016-9423-7

2. BRAEESC ~ OSSR © 2012  AEYIIRAHY B S - AREEFTFEEER 19(1)
146 - 48 °

3. BREESC 2014 - REMEVIBULIEAEE - MRIEFTFEHER 21(3): 11 - 14

T
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PSR HHC IR ST - S8R AT & R

T o> v

ol [ FC YT TER -
AL AU IBL i B i

A cross-century study of Archangiopteris somai Hayata

SERE '~ DAMEME T~ BRERSC -~ i

1Bk SR8 T 5 bkl
2 PR Tk g B L
3 bh ARG IE LR e D

FE ¥ =ES (Tadasaburo Soma) - —{i7 2% H G " BEEEMR !
RIS > ERERRERGREREMEEEN THmE, > HBERERT
BT E ) FE 2 WEYRESR - SERBEBN T EYEA B
K% HbhEE T AR CENESHE 8RG8 S K -

>

1910 4 12 A M B 7 2 30 5 2 B w5 S B3 2 208 [H 46 18 3
o WA AR EEKH H A B T B (Gymnogramme japonica) * > &
BNZEEYSBEEEFEFY SE2ETEANSEZEEYEE
R 0 PSR BRI AR A 45 B YA R AW o
Z P S0 (Bunzo Hayata) ([E—) - FHSGREH R ZEEY)
By AE o> B HIE ] Christ By 1899 4F Fir 2% 25 09 JF 44 1 % [ B
(Archangiopteris ) » & W B TH S B B R Y h &5 | A OE B
B AMEEMUA R RIVEREE T ZBEFSHRAOLHED EFRNE
LR AR WA AE - 158 10 M S IRAER By Gymnogramme japonica FKE YIRS
Ao HE OISHFERAERHOEEIIMERE T > R EFRAE S HE
HYERE > EfLE FEE (ZEEYER) FHEIEXFER > I DI/
% somai BAESHHEHE =00 > RAZE RHK SN ERNE > FEET
B—FHBAFIEN (ZEBEYEE) £56 - ars AN EAE
RIFRAT R R EHEYIEARLE > SN B 5 AT iE YA A e R
R EH A (TAIF 12) (BZ) - ZEEFHEAESE _EiyE
AR BER > S 1919 S8 Mz RENE S (Tokin)

| BIREERE RSB 0 RIS EIME L AN
P 2REARED RAEI— R
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[ — ~ L - BRI R a2 - ] =~ RS U T A e S R A M I S A
A -

FTEREE M fl 88 35 A. subintegra Hayata ¥l A. tamdaoensis Hayata » J& F.
KIBEYERHEOHMEEREN G E -

ES— 1RV F HSGRE Y an 2 FR T R T SCHEHOP RS - A6 2L
T TR IS - FRAAE R T AR EE T A, somar Hayata {EfHY H
RAEGES > REIRAE 1916 FMFTHE B RAVEA TinsE EH A% [A
AT EYSA] BTN TEE ) RALR EEFE S —HE
1969 A FtGHE R Ry O i EZBEY k) —HHET ST
HRTRZ TGy ot T 2B FUAE S | - 558 E NI aT
HCRER T B g R | o [ RS S S BT E Y
TEEHEY) ) —ETRIRRAREFOEEEE - 1975 FEBHEYE
ik > BB ARERAEY) 2R E IR (Charles E. DeVol) JRERFIZ » 1
BLEE I — YRR R R E - HETE > BE DB ARSI
REGRENGEE > BAEREA S SCAEHE > A 2B AR
BR (1994 S FHEYEE ) - S REREE (2013 F T HEY)

E=S
[FIN

‘70:""
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PSR HHC IR ST - S8R AT & R

T -

By EEENEERM > RS E > BB L asEE o B
AR NMEMSMNET LM IR G Y HE R E - BIPRES
RSy FEA LB AR E 1 > TR RRY R BB S EEE
BB HBIECRNE > sy p 4 ERE (B 2 R Angiopteridaceae ~ &
BB Marattiaceae ~ K2 i} Christenseniaceae ~ 22k F} Danacaceae ) -
2EF (BlEEER - S8 NE0RE—FRA - BAEYESR
% P FIAE B — @R B > o BISEERRL » A, Henry RIEAE A
—EPAREE R PR SRS A R B E RN R R RS 2
% Christ and Giesenhagenh(1899) 1£ JF 44 & @RI m Il L Arch " &
M FIRMEELELZ BREE B IEAGERESE |
T 1968 4F 2 H 25 H B K B2 A6 1) £ Bl BB R A8 0 42 1T B 1 R i 3
A ER B R IR R AT B (AR ZE REYEARGE > TAI
142035) > A BHGHENE - #E BT | PR E G K R G 5 A
P R N e R 2 B R AR P T > BB KR
W) 2SI B A% R o 0 P B R A B A O ] A R
L2 8 RGO R TR 0 1999 SFE M TR AT A R
g (AXEZFH)  BREPEEHILEES THEBEMMUEE -
HEER AT BB AETER  RUEEESE RN - L2 ME
BEANASH » T EREER AR ES > MAZIEEEE
Sl EE A2 - 2006 4B PR AEME L Alan R. Smith 58 A& 8 B2 P HL
Tk T EEREEY 57 TG B (M8 > BUR R 4 0 1 0 o U e T R A
BEVIRTUE > EE GRS B - SRR RS E L
Angiopteris somae  (Hayata) Makino & Nemoto HUf)& FH —H &8 EMHY

Archangiopteris somai Hayata °

T 5 KB A WA AR B R bR S s B AT B A R 4L 8% VB R AT
FEEHEE 1910 4F 12 AFEILEEE REHRET > 1916 FEERSE—F
HEEELKREE (S5 HKRN) REL—fE (TAIF 10) - 1919
HE 45 = (Ryoso Kanehira) fERF#&EEEEMEEE] (TAIF 11) > 1925
AR5 — 1 EEZRAREE (TAIF 106690) » EESH >
HEA AR R I > B EEEIL (ZILEEK ~ FrdbiEsk) -

° EEIEYIZEPI UG Marattiaceae HAERUHR T B R}
BRI EE EEE
° 1976 ERTEEAL S ACHIE S5 (7 R IR B P
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o (EfEAM) B (FRMT4) NEESAN - B HREERE
BEmD o 5T HAT 2 ZRPVERSECR TPk > 57 R IUCN JHERSE
WY o HEFAE 1941 2B GBI HLHE € T 0T 5T AT bROE B EE
YRS (A5 AMmERBRATEREEN T 0D - KBS
TERAL QY —ZEFUAEE R (REH > &L —H 1% > 2005 F£4F
FERBATREEEER (EFFAXEMEL) ETamga > St
O ER AR R EE LY 260 PR > SR ARG WSS MR LA o REEE T A
PAT > S PRE Y S E BRRRE R A T8 R R R K~ 2 RAVEC TRE T A
PR R B ROR - Ry i 00 2208 R 4 B 5 A 25 [ W D 46 A A > 2006 £E AR
S B AT T e B R e ik N TRIEMSE - M AR RIRA B4
HZEZEFAE T RE P —F AR 2R ETHREEE - BAKR
PRI B — B3 07 SNV HERT © BTS2 2007 SFIR R EIRRGE E A B 1 175 8 -
MTaess - ZEFEM - UEERE RV ALESE IR ANE
TE(E=) o FUZAME R — RO 2-3 @ A BN AT se a7 a A - &
kB 13 A DL EAYEC TR AR O SRRSO RELR MBS
K I FE R B R B R OR B R S L

eI =00 1910 SEER B B8 AT & BOE A —Z) - FIRUS BB
—HLHIIEENE > B EG S - BHEE - DHASERY - E
TR R BN > HURERE N AER AR BT ERAERE K
By T > o] 538 22 088 IR G B o A 0 o JRE SRR R - R M iE—
BRHYE(E -

= EEFUAEE R T e R

CANTRKE T HABE 16 O TEAEE  REBTHIGZ R AR FIE 71

T
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UEIR S EEY) 258

T o> v

st ALk P B g | Yy 2 538 5

Selection of Introduced Plants in Taipei Botanical
Garden

Vil el
MEERBR IR AR RIDTFE R ~ selbhit bl hF 8 6T

ZIHEYEERE T2 EY) - BEREYER TR ARETSH
AR MRk &EH TRV TSR T ZIERAE - B F R R &
BUAFENEERER  RERESERNEEZRAR TR - fl

H AR H A BB PLEE Ry BEAVBRAR > 7Y R B 1T SR o R
RV E MRS - ST ISR R B B Y mE
TEIRBUFEH > 80 AN RBIRIR A LB EAIIEH - BHE TH RN E
EWAYENRE RREYENMAESR > RERE TS ERE L
AHEENALYE - N SR EYEENEYCE THER &
BURGE DL S S PRI/ IR SR A DL e

EEE > HYEEMGR 1896 4 H AE R - & H AR E
FEE LRI e > SRS AR R B AR B RS Y o 1R LS AR
b R B AT R (> TSR AV EN AR IBAES  m B P R TR IR B
FIZE B2 Ry < A~ BRIEBON T 2 58 U Y R A1 #0422 (R S 5 1
AEZJCEHE -

HARTZLEEN > @I REEE 1200 grHEEY) - BREIL
AT RERE BT (BT - 2013) 2015 FE R EHEEYIRRE R 170 #
1289 #& > 4977 ¥k HEAZALEYEER —EE G/ NEYE
TEPIHITEEAE BGCI( EUFETEY)E R ie ) THYIE &4 ﬁﬂﬂﬁi\fﬂ#
2T 4 Z2AVEYIETAE L EHE 20 EWE HIAR - B —(F
BB MSESERFT AT R & 52 —1ERAFESIA -
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eEFRETHEVOR TEEE LS > RREES LT EEYE
EEAREE - PR EES (EYRA) - EMfFEE 178K
H R - TR BRI —EAEY > BT Y E AR B
F—iRG B - MAEEYEEZEREYE L EEBR 20
Wg ? S FAEMERIE TR HAM (1977-2012 4F ) - R EE R M5
Y= ALY EGRAE - EH49A 500 1 DU R RIESMRE Z 5T -
= ILEYIE 120 HEE > Rl EIRE TS « AR BEHTE0
T DHEYE T E REBERGR(EERN Z2% > R EZILEYE
St E YIRS 4d > B AR R 2 -

(] @ REKTELAR

[#4] : BER} Meliaceae

[E4]) : Swietenia macrophylla King

[FRE]Y - H3EM -

[51#E#] 1901 FH AHRZERBEHASIAZE » HI8TRSRE
HE A & 5 [ -

[AzR]Y 17 HEE R ERAVEGE - PHENYE R ALE 1800 ~ 1972 4
MPEE AR EHERE - HP WGl ERANEABREME
LR RZEMIE LR o RERKTE L ARARM BA & #7412 uin vk &1 19 =
HEE UREERT HELE K N5 5E 0 ARIMEETE]
EHMREREZ 2 3 0 B E AR R A M ERE RSP
Steinway & Sons K=&k E il Gibson EHIEEE - [EEMERRHZ
45 (Beethoven) F{# A SZEMAE - BIE REEPRIE LA -

ey

1 RIERAE D ARSI B REERRAE AT T R ARl

Tee
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[#/E]) : JET (RNEALR)

[R4] © WiEF Sapotaceae

[22]) : Manilkara hexandra (Roxburgh) Dubard

[JREEM]) © BEPE ~ /R -~ SRIHZE - EIE - AHRE R - =E - 8 -
[51EE] 1933 FRAAENENMESESIA -

[H#®] : BETFAMEE - JEEMMAH > BEEESILHTER 708 0 7
FIREAYEERS - JOFTE - RAEER 5 SRR T ARM Mt J5 AR 58 - (EHT B
-~ E AR EFHE - 135 F®&I958 4 © KT BIEREM A2 100 4 -
5 4R TR 57 AT R ER 2 438 (Balata) RfRE - %6 BUE BE & AR AT
BRI AT R - SRE AR - M2 25% > S0 47% > JHt
BERHMREN -

[EREH] @ SR T EET RGO T MEE NG Manilkara kauks) T3 K
HE > MEAEER -

A ‘ ) : / G
T SRARTHITE T IHI R 304k € 20131027 FRFAEEIL
HHYIE

AR 20131027 R = ALHEYIE
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(78] @ HaEEmE s

[R#] : #EFF Combretaceae

[24]) : Terminalia bellirica (Gaertn.) Roxb.

[FEER] : JEAM - BIE - BT~ 404 - ZE - BE B RS
RPEE - HARE AL E AR EE T - BEEERE w] YRR RS -

[5#E] - AEDHEN R GRS EZIEYE » RENREZEAR
KHEYE > 1993 FEICE Y E 48R0 RS 8% -

[Fz®R] : HREMEEMEEN  BER T HREERK -

[£%%&# ] : Gardner, S. Sidisunthorn, P.and Anusarnsunthorn. 2000.
A Field Guide To Forest Trees Of Northern Thailand, p.188.

b H BRSO R H 28 B A B
H % 2011.09.30 FEREEALE YR

- < HEEIECBHIREEESE Sl
22m -+ Faf% 43cm

T
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[&/E]) : HERE

[RH4] &4 BkF} Clusiaceae

[£4]) : Garcinia indica Choisy

[N ] © BN - WS -~ JB)am - i) ~ 26 - RIS - %E -
R

[51#EF] - A HGRAS I EZIEYE - FE N EEARAE
P& &4 15m B 7€ 35cm R R = LR = B Y - ZALE Y E 4%
(1993) WiRE$% o

[FA#®] : EERERESFREER 2 - EF Ny EZENNEE :
10 ET R B SR Y SR Rz PR ZE IRV AL B2 i o3+ A I e ek s [0 7 R R S 2
F o 7T TR 2R EAY O B2 — (S R Y B S LR A bt S el
R AR R AL - WIRIESE M - REEEHEELAESNEREER
T A6 Rz BEURR] R A V6 T BB

\

PENFERR T48IE (Mg ) RENFERRAHE
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[&78] : HIEf

[R4] : #if} Ulmaceae

[ 2] : Holoptelea intecrifolia Planch.

(MY © BV - R~ JBOA M - 4if - 2B - A% - =E -
AR -

[51#EE] : #HHA HIaRF A% -

[A&Y : BN Al SR R 2R -

[ERAA) : 25 1999 AL RFEMR - EAEEINEREYEER - 1®
HoRE e s ER AR SEER A Rl —RRENE A - 2B AEY M - ERNE
EEHE BELTET  ERREZILEYE SRR ZHEY) i

T ENE AR
| < ENEhR 7Y AR A SR
RSB R4 80 cm » =49 20 m
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[£58]) : EMERE

[242]) : Gmelina dalrympleana (F.Muell.) H.J.Lam

[##]1 : BFF Lamiaceae

[EEM] BN~ &N - £ RS EEDEH 500m BYE 5 K
ZHIMR R MR B 4 -

[5EE]  REA -

[FHR] : RERREREEESE - HERE R B EEMN -

(/] ERSHk

[R}#] : Bk Rl Myrtaceae

[24] : Syzyeium cumini (Linnaeus) Skeels

(FEH] * ENRE - B2k - 5 -

(51EF] : 1910 5[#E=E -

[HZER] : HERTHkEER RS - I ERsR - R RATE M EE
ot  REA R AR o RE RIS KRN > JEF BYSER  AM
- BRI TMEE B AT BRI
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[ 78] : Ul kst (M)

[R4] : Bk&ER Myrtaceae

[E:44]) : Eucalyptus deglupta Blume
[FREM] - REHE - ¥ NEs - JEEE -
[51E#] 1951 FHERBREERRT | HEEZE -

[H#] : ENBE#E =R  && BeE2RReaS8E=4EN
B W45 " FHELEE , (Rainbow Eucalyptus) » HAAFIH AKX
A 2 — o IS TE LR E YR B G RIS R 78 A (S R RS AT - R
[ BH e (R B2 A B 4R » BT IRSE VAN R P E AL B R dk BB Y A RZ
MR o BEZIFER A - BB B B > (HEaEkRE » Mk X
BB EOMES - RTEE - FEERMEEREMER -

" P RN T2 Lo

[AafE]) © B A s

[Rl&]) @ 58 Leguminosea (Fabaceae)

[E4]) : Saraca indica L.

[REE]Y : B ~ shndir ~ 46 - dkEd ~ B 2RPEaE S B R
[50#E] : 1903 £ | A4S HMNES[A -

[EREA] : ED RS S f F Fh I nV EE R - R 22 JE (st AR R EN MR BB T o
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[#78] : BEEwE

[£4] : EFl Leguminosea (Fabaceae)

[E2%]) : Dalbergia odorifera T.C.Chen

[FE] © HEUEEA

[51#%] : R51#ERH - ZILEYESPERE 4 5% BHYE
Hgk P IECSE o 1999 FRFHIFEL I KSR E - BE B S HEE
KRR SEEE T - EARERIIEEE @ BEAER - mHLEHEZ T - S8
EICHEYIEE 4 BRI Y0 B F [ 7 5 M fER

[FHR]) : BEEEMESUHEMEE R EORMRm R T &ER, - T&
B2, HARM MR8 REEEE » QU » ZR(EHHMAIRR
B _EFRME o AR SR - EEE - BENE » 2HEMEE
FREFELAR Y TELR - ZAMBEETEH > aFEYWESH
DM ABERERES - EHREESEENSEEEESESRE/HK
R o B TR BT ESEAY GRS - B EY B EIR — R IrEEY) -

T EERERR
e

< [EEFEEE
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(78] : &IEaifl+

[R£] : FEHEFRE Arecaceae

[ 2] : Raphia farinifera (Gaertn.) Hyl.

[FEAEM] ¢ AR BEZMETI - e LSS B JE MR8 rYE R
MRE A -

[51#EE] R 1922 F&FREFH MG > 1937 FEERTE K
S RS - ZILEYENRSREREY BRI 4 HREEIEET
¥ 0 ABFRVAE E 2 B VIR EE RS — KPS [ -

[AzR] - Ean il B E A T it R 8 B+ T B3
FATERTZEREE & PTEEPE 2R BE A > TEP - & W8 o v aRt ~ B 5SS
REHSHNTES > EFEEMTAESHRNEY  —52H -

[:REA]) : 4 #REEIESEMTE A 2 #E5 AT 2008 ~ 2010 FHAE 55
S 2 BRIR S (2016) FEBRAFE » HBATE 2 Bl 2 60 £ DL E - ZEIEaiffi+
N BT~ REPUERR - B E AL - FIFKE Y R T HERR
AEMERES - O T TR E R BRI IIERMIET » + o3t
SPNE N

¥ IR TR E A
B < ZEIEnnAbtE kI

Tee
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[£T8] : EERRE

[Rl4]) : Bl Meliaceae

[E£4]) : Cedrela odorata L.

[FEM])  FRERPEEIE R EMEmEMN - SREEE - KRPEHEM
SR HRRRIAE o

[51#E] : 1938 4 7 A RSE—HEEF5# -

[HR] ' MEABREEENHERERM - EAMATK - frafiiEa
B LA % KM IS I DhAE » BT K ERE - HORMESES (ELERF 0.4) »
FEAEFRRYNEE I8 K ESR0SEmE -
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(78] @ /NEEfEGE

[Rl4]) : Sl Fabaceae

[ 2] : Millettia pulchra Kurz var. microphylia Dunn
(5l ER] © E5EK -

[H#®] : EENEEEEEY) -

] £ B EEHOTES A FE -

[ZFE]) - #TE -~ P -

%

[£78] : R Ak
[RI4] : BEF} Zingiberaceae

[ 2] : Alpinia kusshakuensis Hayata
(5l e )« FEARERAE 2 -

[HR]) : EENEICEY -

[EE]) £8P REHhE e 3RE -
[ZFE]) - 9T - o hRETE -

125



126

12084

EAUEYIE 5 EEY) 2

T o> v

[#78] : fEEQRHTF

[R4]) : K&Fl Euphorbiaceae

[ 2] : Suregada aequorea ‘Variegated Leaves’
Syn.( FE¥EK ) : Gelonium acgureum * Variegated Leaves’
[t ER]) © HEE - HEfFRERITEEE -
[FH#®R] - EENEEEY  HEME -

(] 2B REHUHE T AR -

[Z5E] : FHHE%HE -

[ ]) - e

[R#] : 32|51 Fagaceae

[ 2] : Quercus dentata Thunb.
[SlEMEE] - et -

[FHR) - EEAY RS - ERaVBR - By -
[EME]) £8P EEHEhES e HRE -
(%] : BT - S EEHE -
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(&) : RS .0A
[Rl4] : KHiR Magnoliaceae
[ 2] : Michelia compressa var. lanyuensis Lu
[SAEER] - B -
(&) : EEAY RS - EBRaVEIC - BIREY -
[EME]) &8P EEHEES e HRE -
[(Z7E] : #fE - FTHEEHE -
BN

[FH#] : #LESAER! Ericaceae

[E44]) : Rhododendron breviperulatum Hayata
[5I#EMER] « TE3 -

[FHz#] : EBEAETEEY -

[EME]) 28R REHEhES e HRE -
[ZFE]) %0 -
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[#fE] @ RIETRHE

[R4] : kR Myrtaceae

[24]) : Syzygium tripinnatum (Blanco) Merr.
[5laEshBh] © R -

[FH#®] : EEET - BREEY -

(M) 2B ES R RE -

[Z5E]) : #7%fE  FFR%HE -

[£78] 3R H Bk

[Rl#] : BEFl Zingiberaceae

[24]) : Syzyeium tripinnatum (Blanco) Merr.
[l E] = BB -

[F#®] : EBENETT - BREY -

[EME] 28 PEEHEhIES e RE -
[ZFH]) : #BFE - S RRETE -
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(] : BEERE

[FH#] © #FaFF Rosaceae

[E]) : Rosa kwangtungensis T. T. Yu & Tsai
(5l ¥R © =58 (B4 ) -

(&) : EEAERETCEY) -

] £ B EEHOTES A FE -

[(ZHE] : HTHE%EH -

(78] : FFeRsgsn
[Rl&]) @ BEEF Ranunculaceae

[E2]) : Clematis akoensis Hayata
(5l ER Y « o o

[FH#®R] @ HEENEICEY) - ZHEEY) -
[EE]) £8P REHhE e 3RE -
[ZFHE]) : %M -
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[£78] : EEERNE

[#4] : BEEHFR Goodeniaceae

[£4] : Scaevola sericea 'Nan-Wan'

[5l#tE ] - NERE -

[FH#®R] : EBERRE - EESEEY - AEEY -
[EM] & BEEHES e FAE -

[ZFE]) - S -

(] - TEEERE M
[R#] : /EHEEL Pittosporaceae

[E2]) : Pittosporum moluccanum 'Variegated Leaves'
[SlEEE) « Bt A A e - FE%E -

(2] : EENERSEEY - REEY
[EM] & BEEHES e FE -

[Z5E] : HTHE%H -
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VERE B It

The Course and Vision of Nature Education in Fushan
Botanical Garden

EAEE "~ R
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2000 4+ THEUAEYIER /T ) 2R R E 8RS S8 AR E Y
fEYE - \WUEYERE I I R R RE N -
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2007 4 ¢ FHYIE A RIS 58 TERE > B EA T HAREK
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From the Birth of the Nursery to the Centennial Style of
the Chiayi Botanical Garden

PR EREE T AR el
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HEEz R > ERIUHEEAY S RO RN ISR BN & - A
FREVBTZTRY 1908 47 4 FH B R 16 1) 52 35 e T R tE 5088 - EfE 3 4F
® RERHEEAS1I0LAR > E&EBIRAHE 336 AR LA
GBI ERE - 25 E SEFTHE LR H AT 4 T BE Y E & (R
EREERE) NAIREAER -

RE G S 1Y o1 55 B o 1) v B SE s

REREEE BRI RE AR - BRERES AR
HERHARNZ M > FEIFERBEN SRRV EERETE
II PP G R EAR 0 EENEB R ET S EIEBENS
MRS > MEFHESEARMEEREERSNENEBHEREE
I e WM 5 B A B R B B ot P e AL O B2 P A B i 2t 2 A
B o T A ] A TR B T A P O e R Y AR R, - AU
R EEFE AR IER 1908 45 2 H BT R iR R AE T 3,400 &k
KL > [E]4E S BT 1,100 B ML RE 7 HE1T B - SR B R A (1909)
SO R B LF TR T a8 (B =) - E*Mﬁé 1909 £ #E =
1912 SFEEE N - HILFHEMENERBEM > 12 1911 FHR
33 TR AR B B A MEFLY 3,000 H iEE%aﬁ%zzi&?E{%jﬂﬁm

911 FREN MG EEZSEMERBEL - ZUEZILEEAE
SR B HE T RECE SE E S T A e sl - Rk E R B
HYEES > WINES SRR T - (W HREKEFE
Bt - & OFRRALEE SIS - AL E B AREFBATL T (1908-1913) > JII LA
o BIE (T 72 22 s 5 i ] R e IR 32 3 S5 EAT 20 > A ESERR T $E7
HTEREY R IS E T A REYEEE SR e E R T LE -
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