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Key words Abstract In order to guide national conservation policies, lists of nationally threatened plant species are a useful
tool. To facilitate the national biodiversity commitments, Vietnam published a conservation management guide.
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We evaluated the application of these guidelines, focusing on the conservation programs within protected areas

limitation
management across the country. We sent a survey to management offices of 32 protected areas to assess the extent to which
monitoring the threatened plant species lists have been used in official conservation efforts. We found that the IUCN Red List,

the Vietnam Red Data Book and the national decrees are the principal guidelines for conservation prioritization.
Besides describing characteristics of conservation programs for threatened plant species, we discovered that the
species selected for the programs did not always adhere to the guidelines but showed more or less a rule of thumb
in selecting species from lists. We highlight that this is not necessarily a bad implementation if taking into account
the shortage of finance and maximizing the number of protected species. Thus, to enhance the utility of the lists for
the conservation of threatened plant species, we advise users to recognize that the lists are not always updated,
and to employ them as a reasonable reference rather than as the sole guideline.
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INTRODUCTION

Native species are declining at an alarming rate and magnitude
(IPBES 2019, WWF 2020), and global efforts are being made
to reverse this trend (Dinerstein et al. 2020, Xu et al. 2021,
GBS 2022). Among these efforts, having or creating protected
areas are one of the most important elements (Secretariat of
the Convention on Biological Diversity 2008, Secretariat of the
Convention on Biological Diversity UNEP 2019, UNDP, SCBD,
UNEP-WCMC 2021). Accordingly, countries agreed to expand
the global terrestrial protected areas network to at least 17 %
by 2020 (Aichi target 11, Secretariat of the Convention on
Biological Diversity UNEP 2019) and 30 % by 2030 (Target
3, Kunming-Montreal Global Biodiversity Framework 2022).
Consequently, global terrestrial and inland water protected
areas and other effective area-based conservation measures
(OECMSs) reached 17.2 % (UNEP-WCMC 2023). To prevent
further loss of known threatened species (Aichi target 12, Secre-
tariat of the Convention on Biological Diversity UNEP 2019),
the Global Strategy of Plant Conservation states that at least
60 % of threatened plant species should be within protected
areas (Target 8).

Contributing to the global target, protected areas in Vietnam
increased 93 % in area since 1985 and covered 7 % of the
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national terrestrial area in 2020 (Do et al. 2022). Protected
areas serve dual goals of protecting biodiversity and securing
ecosystem services. Conserving threatened plant species is
one of the main objectives of the protected areas. To qualify
as a protected area, threatened species have to be present, as
stated in the Article 17 and Article 19 of the Law on Biodiversity
(2008) and Article 6 of Decree 156/2018/ND-CP (2018) on
detailing the Law on Forestry (2017).

The IUCN Red List of Threatened Species (http://www.redlist.
org) is recognized as a useful global contribution for plant and

animal conservation planning, management, monitoring and
decision making (Rodrigues et al. 2006). In an attempt to apply
the extinction risk criteria at sub-global levels, the IUCN Catego-
ries and Criteria published guidelines. As a result, the national
threatened species lists have been expanded and widely used
for conservation in Vietnam (Rodrigues et al. 2006, Miller et
al. 2007, Mace et al. 2008). Vietnam developed authoritative
sources of information regarding the conservation status of
threatened plant species, namely the Vietham Red Data Book,
along with decrees for managing and preventing their illegal
trade and for allocating conservation resources based on pri-
ority species. Nevertheless, there has been no formal review
on how threatened plant species have been conserved within
protected areas, particularly an analysis on how extensively the
lists have been applied. Given that background, looking through
the lens of the threatened plant species lists in Vietham, our
study was designed to:

1. explore the current use of threatened plant species lists;
2. investigate the current status and conservation programs
of threatened plant species within protected areas; and

3. discuss ways to advance the lists application.
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MATERIALS AND METHODS

Study sites

A total of 32 protected areas were selected that have the
greatest relevance to Vietnam. National parks (NP) and nature
reserves (NR) were included on the list, which are two of the
most important types of protected areas (Do et al. 2022). The
study sites covered a wide range of geographical areas and
were spread throughout the country (Fig. 1). The selected
protected areas vary in size and governance. The smallest
protected area covers 538 hectares (Hung Kings NP), while
the largest one is 115545 hectares (Yok Don NP). Protected
areas that cover more than one province are managed at
the national level (VNFOREST), areas within provinces are
managed at the provincial (PCC) level, or at the sector level
(DARD). To be established, national parks must meet higher
criteria than nature reserves. A national park must have at least
7000 hectares, often has significant biodiversity values, and is
approved by the central government. While a nature reserve
must have at least 5000 hectares, often has less biodiversity
values, and is approved by provincial governments (Article 6,
Decree 156/2018/ND-CP 2018). For instance, during this study
time, Xuan Lien nature reserve was preparing to be approved
as a national park.

Data collection

Primary data collection — In August 2022, we conducted a
survey via emails to key informants of the 32 protected areas,
of which five protected areas were combined with field visits:
Ba Vi, Ben En, Bu Gia Map, Dong Nai, and Yok Don. Our aim
was to understand how they actually manage threatened plants.
The key informants were employees, who were assigned for
biodiversity conservation activities. They were often heads of
scientific departments or research offices of the selected pro-
tected areas. There were ten questions with two components:
1) acquiring general information about the protected area; and
2) an in-depth questionnaire about the conservation programs
focused on threatened plant species (see Appendix for ques-
tions and answers). Following the survey and field visits, we
received responses from all 32 protected areas. If necessary,
we contacted the protected areas again by telephone to obtain
additional information. In the Appendix, we summarized all the
collected data, however in some protected areas, questions that
were not answered due to uncertainties with the respondents.

Secondary data collection — As part of our analysis of how
by legal right threatened plants are conserved in protected
areas, we processed relevant national legal regulations that
are the most important for their conservation. We examined the
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Table 1 Secondary data sources collection.

No. Name of secondary data sources

Examined contents

Address of the contents

1 Law on Biodiversity 2008

2 Law on Forestry 2017

3 Decree 160/2013/ND-CP and Decree 64/2019/ND-CP

Definitions of in situ, ex situ conservation;
endangered precious and rare species
prioritized for protection

Conservation areas and classification of
conservation areas; major criteria of
national parks, nature reserves

Contents of a conservation area establishment
project

Reporting on the current status of conservation
areas’ biodiversity

National parks, natural reserves classification
National parks, natural reserves development
Use of forest products in National parks,

natural reserves

Criteria to determine species prioritized protection

Heading 2, 3 and 20, Article 3

Article 16, 17, 18

Atrticle 21

Article 33
Heading 2, article 5
Heading 1, article 46

Heading 1, article 52

Article 4

a system of criteria for evaluating and identifying
wildlife species listed in the list of endangered
precious and rare species prioritized for protection

4 Decree 156/2018/ND-CP on enforcement of a
number of articles of the law on forestry

Protection, monitoring, surveillance, rescue and

Lists of endangered, precious, and rare plant
species prioritized in protection

Criteria applied for National parks, natural reserves

Heading 1, ANNEX |

Heading 1, 2 article 6

Heading 2, article 87

nurture of endangered and rare forest plants

5 Decree 06/2019/ND-CP and Decree 84/2021/ND-CP on the
management of endangered, precious and rare forest plants
and animals and implementation of the Convention on
International Trade in Endangered Species of Wild Fauna
and Flora (CITES)

List of the endangered, precious and rare forest plants

Group IA and IIA, Appendix |

contents of the principles, articles, and rules that were relevant
to the classification of threatened plant species, monitoring
requests, conservation methods, and conservation priority
criteria. Our main references are listed in Table 1.

RESULTS

Lists of threatened plant species in Vietnam

Three principal lists of threatened plant species have been
simultaneously used in Vietham. The Vietnam Red Data Books
were published by the Science and Technology Publishing
House (1996) and Vietnam Academy of Science and Techno-
logy Publishing House (2007). The two decrees were issued
by the Ministry of Agriculture and Rural Development (MARD)

Vietnam Red Data Book

and by the Ministry of Natural Resources and Environment
(MONRE) (Fig. 2). The MARD and the MONRE together as-
signed the highest priority to protect threatened plant species.

First, under IUCNs attempt to establish a threatened species list
at the national level, the Vietnam Red Data Books was estab-
lished. Two editions were published, the firstin 1996 (Nguyen
etal. 1996) and the second in 2007 (Tran et al. 2007). The first
edition was based on the five categories of IUCN (Mace et al.
1992). After 15 years, the second edition was updated to the
new eight categories of IUCN Species Survival Commission
(1994). Accordingly, species are divided into: Data Deficient
(DD), Least Concern (LC), Near Threatened (NT), Vulnerable
(VU), Endangered (EN), Critically Endangered (CR), Extinct in
the Wild (EW), and Extinct (EX). There are a total of 448 species
of threatened vascular plants present in Vietnam listed in the

Sed! s 464 | Adapted
YA RO D B OOk N 356 from IUCN
1996
Red list of
Threat d
Decree 84/2021/ND-CP 1IN 74 reatene
Decree 32/2006/ND-CP [ 54 MARD (Species & Families) e
Decree 18/1992/ND-CP B 32

Decree 64/2019/ND-CP 1l 28

MONRE (Species)

Decree 160/2013/ND-CP W 17

0 100

300 400 500

* MARD: Ministry of Agriculture and Rural Development; MONRE: Ministry of Natural Resources and Environment.

Fig. 2 Database of threatened species for conserving and managing threatened plant species as issued by different sources.
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Table 2 Description of the primary purpose and actual use of the threatened species lists (adapted from Possingham et al. (2002)).

Threatened species Use* Primary purpose Refs
classification systems Ut U2 U3 U4 of the list
IUCN X X X X Assess risk IUCN (1994) IUCN Red List Categories,
IUCN Species Survival Commission,
The World Conservation Union
Vietnam Red Data Book 2007 X X X X Assess risk
Decree 84/2021/ND-CP (2021) X X X X Manage risk and support CITES Decree 84 (by MARD)
implementation, Constrain trade, Check
list for illegal activities against the
species protection
Decree 64/2019/ND-CP (2019) X X Set conservation priorities Decree 64 (by MONRE)

* U1: Recovery resource allocation; U2: reserve system design; U3: constrain development; U4: National reporting of environment conditions. The presence of an X indicates how a list has been

used.

second edition, of which 4 (NT), 209 (VU), 189 (EN), 45 (CR),
and 1 (EW). The numbers indicate a remarkable increase in
the number of threatened plants, which was only 356 in the
book’s first version in 1996.

Second, to better manage endangered, precious and rare forest
fauna and flora, and implement CITES (convention on Inter-
national Trade of Endangered Species of Wild Fauna and
Flora), MARD issued several decrees. The latest one is Decree
84/2021 (2021), which lists two groups of species, |A and IIA,
which are plants native to Vietnam and restricted from exploita-
tion and commercial use. A refers to forest plant species that
are threatened with extinction and listed in CITES Appendix
I. 11A refers to species of forest plant species that are not yet
threatened with extinction but are in danger of being threat-
ened if they are not strictly managed, and these are listed in
CITES Appendix II. These groups, including but not limited to,
are used as reference check for illegal activities, e.g., national
and oversea trade. Compared to the Red Data Book, the de-
cree simplified the threatened plant taxonomy into just the two
categories: |IA and IIA.

Third, the Decree 64/2019 (2019), issued by the MONRE, lists
28 endangered, precious and rare species, which are prioritized
for allocating conservation funds. To receive grants for conser-
vation activities, particularly from financial sources of MONRE,
the species should be in this list. However, it is not restricted
to only this application (see more in Table 2).

The three lists all show an upward trend in the number of plants
species under threat. Since the amended decrees issued longer
lists than the earlier decrees, one can argue that either more
species are currently protected or that more species have be-
come endangered.

The actual and by law use of the three lists

The three lists share a similar general objective of protecting
threatened plant species, but their applications differ. Compared
to their by law formulation, their actual use is substantially more
diverse (Table 2). Species ranked at high extinction risk receive
attention from conservation measures and are therefore given
priority in the allocation of resources for their recovery (U1).
The present of these species is also used as one of manda-
tory criteria to establish protected areas (U2). Furthermore, the
threatened species lists may be used as a tool in environment
impact assessment of social-economic development activities.
When these activities pose a risk to threatened species, they
might be modified or postponed (U3). Lastly, the threatened
species lists may be used in national reports on biodiversity to
provide information to the public, for example, changes in the
total number of threatened species (U4).

Status of threatened plant species at the studied protected
areas

The number of threatened species, including the updated lists,
varied among the protected areas (Table 3). Most of the data were
updated in 2014, when the government took nationwide mea-
sures under the project ‘Investigation, Research, and Amend-
ment of Vietnam Red Data Book’. Since then, or in some cases
since the protected areas were established, the threatened spe-
cies data had either not been updated or, if it had, was limited
in scale, i.e., single species level. By law, however, requires
that this measure should be conducted every three years or
upon request (Article 40, Law on Biodiversity 2008). Hence,
most protected areas are far behind in implementing what the
law requires. In other words, the focus is more on guidelines
and desires than on the actual capacity of the protected area
management. During the survey, many informants reported that
they did not have periodic monitoring, because their activities
greatly relied on financial availabilities. They also mentioned
that some individual projects exist via which they obtained more
updated information on threatened plant species. However, this
information was often limited in scale, such as concentrated on
single species or inventorying small sites.

CONSERVATION PROGRAMS OF THREATENED PLANT
SPECIES

Quantity and methods of conservation programs

Among the many recognized threatened species, only a small
number of species had an actual conservation program. Rarely
did the interviewees mention more than 7 species with active
management; nevertheless, Cuc Phuong NP reported 88 con-
served species. With 65 %, the in situ conservation manage-
ment was the most popular approach. These programs were
often conducted at five subsequent levels, looking at factors
related to species distributions, such as age structure, eco-
logical traits, regrowth potential and environmental and human
influence factors. The sophistication of these projects mainly
depended on funds allocated.

Most of the protected areas have botanical gardens or genetic
garden collections. Threatened species can be collected from
outside and inside the protected areas to plant in these gar-
dens. This study indicated that 66 % of protected areas only
practice in situ conservation, 34 % practice in situ and ex situ
conservation.

National parks like Ba Vi, Cuc Phuong, and Phong Nha Ke
Bang are successful examples of in situ and ex situ conserva-
tion. Their gardens planted threatened species not only found
within their protected areas but also collected from other geo-
graphical sites.
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Table 3 Characteristics of the studied protected areas based on data collected by the first author.

No. Name of Protected Area Date of Governance Total area Total identified Recorded threatened plant species
;S;?"Sh- (Ha) plant species IUCN Vietnam’s  Decree
Red Red Data  84/2021
List Book 2007
1 Ba Vi NP 1991 VNFOREST 9702 2181 46 64 27
2 Bach Ma NP 1987 VNFOREST 37423 1728 52 70 20
3 Ben En NP 1996 PPC 14305 1417 58 47 17
4 Bidoup — Nui Ba NP 2004 PCC 69663 2089 35 74 18
5 Binh Chau — Phuoc Buu NR 1987 PCC 10284 795 20 18 12
6 Bu Gia Map NP 2002 PCC 25651 1117 22 20 17
7 Cat Tien NP 1992 VNFOREST 71188 1655 45 39 12
8 Chu Mom Ray NP 2002 PCC 56257 1895 20 48 26
9 Chu Yang Sin NP 2002 PCC 59478 951 26 51 22
10 Cuc Phuong NP 1962 VNFOREST 22409 2234 89 77 36
11 Dong Chau — Khe Nuoc Trong NR 2020 PCC 22133 1030 22 26 15
12 Dong Nai NR 2003 PCC 100572 1552 40 44 24
13 Dong Son — Ky Thuong NR 2003 DARD 15594 546 31 43 16
14 Hoang Lien NP 2002 PCC 28498 2847 66 96 35
15 Hung Kings NP 1976 PCC 538 636 17 15 4
16 Kim Hy NR 2003 DARD 15715 1072 12 57 20
17 Muong Nhe NR 1976 DARD 46731 742 11 23 3
18 Ngoc Son NR 2004 DARD 15105 667 29 28
19 Phu Canh NR 2001 DARD 5092 756 29 44
20 Pu Hoat NR 2013 DARD 34590 2425 75 62 25
21 Pu Hu NR 1999 DARD 24201 1725 96 52 16
22 Pu Luong NR 1999 DARD 16986 1579 106 58 23
23 Pu Mat NP 2001 PCC 94715 2691 67 75 19
24 Ta Dung NR 2018 DARD 20974 1406 27 69 14
25 Than Sa — Phuong Hoang NR 1999 DARD 19914 1239 45 57 22
26 Thuong Tien NR 2000 DARD 6314 648 32 39 12
27 U Minh Thuong NP 2002 DARD 8038 258 2 3 1
28 Vu Quang NP 2002 PCC 52741 1828 74 51 74
29 Xuan Lien NR 1999 DARD 23816 1228 61 59 22
30 Xuan Nha NP 2002 DARD 18173 1131 26 21 18
31 Xuan Son NP 2002 DARD 15048 1259 47 46 15
32 Yok Don NP 1992 VNFOREST 115545 1006 65 85 22

* DARD: Department of Agriculture and Rural Development; NP: National Park; NR: Nature Reserve; PCC: Provincial People’s Committee; VNFOREST: Vietnam Administration of Forestry,

Ministry of Agriculture and Rural Development.

Funding sources of conservation programs

The conservation programs were financed by four different
types of funding: 1) central government; 2) provincial govern-
ment; 3) international organizations; and 4) domestic sources
(Fig. 3). The programs funded exclusively by provincial budgets
accounted for nearly 38 % of the funded species conservation
projects, followed by the central budget, while the remainder
received a mixture of funding from more than two sources.
The governance category will also define the funding source
for conservation, i.e., protected areas under central govern-
ment management often have more funding possibilities than
non-central government managed protected areas. This could
lead to inefficient funding assignment in terms of conserva-
tion priorities. For example, Pu Hoat, Pu Hu, or Thuong Tien
protected areas have an extremely rich biodiversity but very
limited funds available, because funding in these provinces for
conservation is low.

Conservation has a consistent budget, primarily for salaries
rather than for programs for protecting threatened species.
Instead, these protecting programs heavily rely on ad hoc fun-

ding by the provinces, which tend to be unpredictable and on
a short term. Funding also depends on the effectiveness of the
management of the protected areas, i.e., how capable or pro-
active they are in seeking funds. Vietnam has received sub-
stantial grants from international organisations to support
conservation efforts; yet, it appears that officers in protected
areas are facing challenges to acquire this funding as it often
requires writing a grant proposal in English.

Selection of threatened plant species in conservation
programs

The selection of threatened species as listed in [IUCN (2022),
the Vietnamese Red Book (Tran et al. 2007), and the current
management decrees, was not always followed by the protected
areas surveyed (Fig. 4), with some areas protecting more spe-
cies then required, while others protected less.

There was quite some overlap between species in the funded
programs and those suggested for conservation in the future.
For instance, Cinnamomum parthenoxylon (Jack) Meisn. (Lau-
raceae) was mentioned by Ben En, Bach Ma, Chu Mom Ray,
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Fig. 3 Funding sources of threatened plant species conservation programs.
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Fig. 4 The proportions of actually conserved and proposed threatened plant species for conserving according to the three classification lists, based on the

survey of 32 protected areas (CR, EN, VU, and IA and IIA are explained above).

Cuc Phuong, Hung Temper, Pu Hu, Pu Luong, Thuong Tien,
Xuan Lien protected areas (Appendix). If this was the case,
either the managers did not update previous relevant programs
from other protected areas, or this species is still considered
endangered in their ecogeographical protected areas.

All species mentioned by interviewees fall in at least one of the
three lists, implying that the classifications are well acknowl-
edged by managers, but that they may be confused about which
list to use.

Facing challenges

To conserve threatened plant species, the national parks face
several management challenges (Fig. 5). Financial and human
resource shortages are the most cited challenges, followed
by exploitation pressures due to the high proportion of people
relying on forest resources. It is also difficult for managers to
identify rare and endangered plant species due to their limited
knowledge of these species. Further, the demand for rare and
endangered species is high, particularly for medicinal plants.

The interviewees also stated that, compared to threatened
fauna, threatened flora receives less attention in the media.

Since land use change directly affects animal habitat, fauna
protection requires more resources, reducing funding available
for protecting plants.

DISCUSSION

Vietnam faces serious challenges in the protection of its rich
biodiversity, including, e.g., finance shortage, limited human
resources, high numbers of people depending on forests for
income and food. Here we focus on a selection of the most
pressing problems.

The threatened plant species lists: A need to avoid contra-
diction and more updating.

The Ministry of Agriculture and Rural Development (MARD) and
the Ministry of Natural Resources and Environment (MONRE)
are in principle responsible for the management and conser-
vation of rare and endangered plant species. The governance
ranges from what (e.g., the definitions), where (e.g., in situ con-
servation at national parks, nature reserves), to how (e.g., con-
trolling the illegal gathering, storing, transferring, and selling).
However, there are overlaps and even contradictions between
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Finance and human resources shortages
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Fig. 5 Challenges faced by protected area management offices.

these two authorities. For instance, MONRE issued a priority list
of protecting endangered, precious and rare species (Decree
64/2019/ND-CP 2019), which is entirely overlaping with the
list mentioned in I1A of MARD (Decree 84/2021/ND-CP 2021).
Furthermore, contradictions between the law on biodiversity
and the law on forestry exist about the number of threatened
species needed to declare an area to be protected. Article
17, of the law on biodiversity requires at least one threatened
species, while Article 6, Decree 156 (2018) of the forestry law
requires at least 5 threatened species.

The Vietnam Red Data Book (Tran et al. 2007) was last up-
dated 16 years ago. Although, it has been widely used as a
reference by conservation managers, natural conservationists
and botanists to determine the threat level of areas and to
prioritize finance allocation, it hardly serves as an up-to-date
source. For instance, Aquilaria crassna Pierre ex Lecomte
(Thymelaeaceae) is classified as ‘critically endangered’,
Erythrophleum fordii Oliv. (Fabaceae) and Parashorea chin-
ensis Wang Hsie (Dipterocarpaceae, presently a synonym of
Shorea wangtianshuea Y.K.Yang & J.K.Wu) as ‘endangered’,
and Dalbergia tonkinensis Prain (Fabaceae) as ‘vulnerable’,
even though they may be abundant outside protected areas,
e.g., home gardens of local people (Mulia et al. 2018). These
species were often protected and planted by local people on
their own initiative, because they have a high economic value.
Meanwhile, the threat status of many other species has not
yet been assessed or updated to determine if they should be
listed or if their threat status should be reduced or increased.
Consequently, many endangered species may not qualify for
funding since the Red Book does not include them.

The threatened plant species lists in the decission making
process: mind the limitations in use

Our study revealed that the three available threatened species
lists were not always used to prioritize species with higher
threat levels (Fig. 4). Although there is no doubt that the lists
of threatened plant species have served as a reliable reference
for conservation programs, and the wish that funding should
be prioritized for more threatened species within a taxonomic
group, investing most of the available funding in the most threat-
ened species is not always the most effective strategy. The most
threatened species could require a large budget, because they
may be more difficult to conserve than less endangered species
(Possingham et al. 2002), as the most threatened plant species
are often found in difficult terrain or less accessible areas Pham
et al. (2020). Thus, it is not too surprising that conservation

LA
M 36

M 36

programs do not always select species in the highest threat
categories within a taxonomy group.

Relying on threatened species alone as a conservation system
can be problematic. In Vietnam, the presence of threatened
plant species within the classification lists have been used
as one of foremost criteria for establishing protected areas.
Concerns can be raised on the use of only threatened species
as a biological justification for establishing protected areas as
it ignores the complex interplay between species communities
and the environment. Also, most non-vascular plants are not
included in any of the threatened species lists (Possingham et
al. 2002) Many threatened species are found outside protected
areas (Venter et al. 2014, Tyrrell et al. 2020, Kearney et al.
2022). Thus, when adhereing to the threatened species criteria
alone, these species will be precluded from any protection. In
addition, the threatened species lists used often lag behind the
de facto status of threatened species. The Vietnamese Red
Data Book (Tran et al. 2007) has acknowledged the scientific
weaknesses due to limited availability of updated data on rare
and threatened species and unknown factors influencing them
(Do et al. 2018). Altogether, it is important to emphasise that
presence of threatened plant species should not be used as
the only criterion to establish ecological reserves.

CONCLUSION

We have provided a picture of in situ conservation based on
threatened plant species lists. Our case study focused on the
application of lists in protected areas. In response to IUCNs
guidelines (Mace et al. 1992, IUCN Species Survival Commis-
sion 1994) for applying the threatened species classification
system to national levels, Vietham published the Vietnamese
Red Data Books version (Nguyen et al. 1996, Tran et al. 2007)
and issued relevant decrees to protect these species. Since
the lists were published, they have been used as a key tool in
conservation. We have discussed their limitations and use in
conservation decision-making processes. Updates that are late
and overemphasising the presence of these species are the
remaining issues that we need to be aware of to maximise the
effectiveness of conservation programs. Despite this, the lists
remain valuable in providing comprehensive and scientifically
sound information about the conservation status of threatened
plant species. Therefore, improving the quality of the lists and
keeping them up to date should be a priority goal, as well as
trying to get a threat listing for all plant species in Vietnam, also
the ones outside protected areas.



Q.T. Do et al.: Plant conservation in protected areas in Vietnam

43

Acknowledgements \We very much appreciate the dedicated key inform-
ants from the 32 protected areas, who replied to our survey. We also would
like to thank two anonymous reviewers and the editor for their valuable
comments, which helped improve our manuscript significantly. All of the data
sets, including the decrees (in Vietnamese) can be obtained from the first
author in electronic format.

REFERENCES

Decree 06/2019/ND-CP. 2019. On the management of endangered, pre-
cious and rare forest plants and animals and implementation of the Conven-
tion on International Trade in Endangered Species of Wild Fauna and
Flora (CITES). Hanoi. https://vanban.chinhphu.vn/default.aspx?pageid=

27160&docid=196022.

Decree 64/2019/ND-CP. 2019. A system of criteria for evaluating and iden-
tifying wildlife species listed in the list of endangered precious and rare
species prioritized for protection. Hanoi. https://datafiles.chinhphu.vn/cpp/

files/vbpq/2019/07/64.signed.pdf.

Decree 84/2021/ND-CP. 2021. On management of endangered, precious
and rare forest plants and animals and implementation of the Convention on
International Trade in Endangered Species of Wild Fauna and Flora. Hanoi.
https://vanban.chinhphu.vn/default.aspx?pageid=27160&docid=204157.

Decree 156/2018/ND-CP. 2018. On enforcement of a number of articles
of the law on forestry. Hanoi. https://vanban.chinhphu.vn/?pageid= 27160&

docid=195435.

Decree 160/2013/ND-CP. 2013. On criteria to determine species and the
regime of managing species under lists of endangered, precious and rare
species prioritized protection. https://chinhphu.vn/default.aspx?pageid=

27160&docid=170893.

Dinerstein E, Joshi AR, Vynne C, et al. 2020. A “Global Safety Net” to re-
verse biodiversity loss and stabilize Earth’s climate. Science Advances 6
(36):eabb2824. https://doi.org/10.1126/sciadv.abb2824.

Do Q, Bravo F, Sierra-de-Grado R, et al. 2022. Global biodiversity-related
conventions on facilitating biodiversity conservation in Vietham. Forest and
Society 6 (2): 489—-502. https://doi.org/10.24259/fs.v6i2.14473.

Do TH, Krott M, Juerges N, et al. 2018. Red lists in conservation science-
policy interfaces: A case study from Vietnam. Biological Conservation 226:
101-110. https://doi.org/10.1016/j.biocon.2018.07.016.

GBS - The Global Biodiversity Standard. 2022. https://www.biodiversitystan-
dard.org/what-is-the-global-biodiversity-standard/ [accessed Dec. 2023].

IPBES. 2019. Global assessment report on biodiversity and ecosystem
services of the Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services.

IUCN. 2022. The IUCN Red List of Threatened Species. https://www.iuc-
nredlist.org [accessed May 2022].

IUCN Species Survival Commission. 1994. IUCN Red List Categories. In:
As approved by the 40th Meeting of the IUCN Council Gland, Switzerland,
1994. World Conservation Union, Gland, Switzerland,

Kearney SG, Carwardine J, Reside AE, et al. 2022. Saving species beyond
the protected area fence: Threats must be managed across multiple land
tenure types to secure Australia’s endangered species. Conservation
Science and Practice 4 (3): e617-e617. https://doi.org/10.1111/csp2.617.

Kunming-Montreal Global Biodiversity Framework. 2022. Decision adopted by
the conference of the parties to the convention on biological diversity. Mont-
real. https://www.cbd.int/doc/c/e6d3/cd1d/daf663719a03902a9b116c34/
cop-15-1-25-en.pdf.

Law on Biodiversity. 2008. The National Assembly of Vietnam. Hanoi. https://
vanban.chinhphu.vn/default.aspx?pageid=27160&docid=81137.

Law on Forestry. 2017. The National Assembly of Vietnam. Hanoi. https://
vanban.chinhphu.vn/?pageid=27160&docid=192329.

Mace GM, Collar NJ, Gaston KJ, et al. 2008. Quantification of extinction risk:
IUCN’s System for Classifying Threatened Species. Conservation Biology
22 (6): 1424-1442.

Mace GM, Nj C, Cooke J, et al. 1992. The development of new criteria for
listing species on the IUCN Red List. Species 19: 16-22.

Miller RM, Rodriguez JP, Aniskowicz-Fowler T, et al. 2007. National Threat-
ened Species Listing based on IUCN Criteria and Regional Guidelines:
Current status and future perspectives. Conservation Biology 21 (3):
684-696. https://doi.org/10.1111/j.1523-1739.2007.00656..x.

Mulia R, Simelton E, Le TT, et al. 2018. Native and endangered timber
tree species in home gardens of North East and North Central Vietnam.
Biodiversity International Journal 2 (1): 40—43. https://doi.org/10.15406/
bij.2018.02.00041.

Nguyen T, Tran D, Nguyen K. 1996. Vietnam Red Data Book: Volume 2.
Plants. Vietnam Red Data Book. Science and Technology Publishing
House, Hanoi

Pham VV, Ammer C, Annighdfer P. 2020. The presence of IUCN Red List
Tree species in dependence of site characteristics in the Viethamese Cat
Ba National Park. Diversity 12 (3), 104. https://doi.org/10.3390/d12030104.

Possingham H, Andelman S, Burgman MA, et al. 2002. Limits to the use of
threatened species lists. Trends in Ecology & Evolution 17 (11): 503-507.
https://doi.org/10.1016/S0169-5347(02)02614-9.

Rodrigues A, Pilgrim J, Lamoreux J, et al. 2006. The value of the IUCN Red
List for conservation. Trends in Ecology & Evolution 21 (2): 71-76. https://
doi.org/10.1016/j.tree.2005.10.010. T

Secretariat of the Convention on Biological Diversity. 2008. Protected areas
in today’s world: their values and benefits for the welfare of the planet.
Montreal. https://www.cbd.int/doc/publications/cbd-ts-36-en.pdf.

Secretariat of the Convention on Biological Diversity UNEP. 2019. Strategic
plan for biodiversity 2011-2020 and the Aichi targets: living in harmony
with nature. https://wedocs.unep.org/20.500.11822/27533.

Tran P, Tran T, Le D, et al. 2007. Vietham Red Data Book - Part Il. Plants.
Vietnam Red Data Book. Vietnam Academy of Science and Technology
Publishing House, Hanoi.

Tyrrell P, Du Toit JT, Macdonald DW. 2020. Conservation beyond protected
areas: Using vertebrate species ranges and biodiversity importance scores
to inform policy for an east African country in transition. Conservation
Science and Practice 2 (1): e.136. https://doi.org/10.1111/csp2.136.

UNDP, SCBD, UNEP-WCMC. 2021. Creating a nature-positive future: The
contribution of protected areas and other effective area-based conserva-
tion measures. UNDP. New York, NY. https://www.undp.org/sites/g/files/
zskgke326/files/2021-11/UNDP-UNEP-Creating-a-Nature-Positive-Future-
EN.pdf.

UNEP-WCMC. 2023. Protected Planet Live Report 2023. www.protected-
planet.net [accessed Sept. 2023].

Venter O, Fuller RA, Segan DB, et al. 2014. Targeting global protected area
expansion forimperiled biodiversity. PLoS Biology 12 (6): €1001891. https:/
doi.org/10.1371/journal.pbio.1001891.

WWEF. 2020. Living Planet Report 2020 — Bending the curve of biodiversity
loss. WWF. Gland, Switzerland.

Xu H, Cao Y, Yu D, et al. 2021. Ensuring effective implementation of the
post-2020 global biodiversity targets. Nature Ecology & Evolution 5 (4):
411-418. https://doi.org/10.1038/s41559-020-01375-y.



https://vanban.chinhphu.vn/default.aspx?pageid=27160&docid=196022
https://vanban.chinhphu.vn/default.aspx?pageid=27160&docid=196022
https://datafiles.chinhphu.vn/cpp/files/vbpq/2019/07/64.signed.pdf
https://datafiles.chinhphu.vn/cpp/files/vbpq/2019/07/64.signed.pdf
https://vanban.chinhphu.vn/default.aspx?pageid=27160&docid=204157
https://vanban.chinhphu.vn/?pageid=27160&docid=195435
https://vanban.chinhphu.vn/?pageid=27160&docid=195435
https://chinhphu.vn/default.aspx?pageid=27160&docid=170893
https://chinhphu.vn/default.aspx?pageid=27160&docid=170893
https://doi.org/10.1126/sciadv.abb2824
https://doi.org/10.24259/fs.v6i2.14473
https://doi.org/10.1016/j.biocon.2018.07.016
https://www.biodiversitystandard.org/what-is-the-global-biodiversity-standard/
https://www.biodiversitystandard.org/what-is-the-global-biodiversity-standard/
https://www.iucnredlist.org
https://www.iucnredlist.org
https://doi.org/10.1111/csp2.617
https://www.cbd.int/doc/c/e6d3/cd1d/daf663719a03902a9b116c34/cop-15-l-25-en.pdf
https://www.cbd.int/doc/c/e6d3/cd1d/daf663719a03902a9b116c34/cop-15-l-25-en.pdf
https://vanban.chinhphu.vn/default.aspx?pageid=27160&docid=81137
https://vanban.chinhphu.vn/default.aspx?pageid=27160&docid=81137
https://vanban.chinhphu.vn/?pageid=27160&docid=192329
https://vanban.chinhphu.vn/?pageid=27160&docid=192329
https://doi.org/10.1111/j.1523-1739.2007.00656.x
https://doi.org/10.15406/bij.2018.02.00041
https://doi.org/10.15406/bij.2018.02.00041
https://doi.org/10.3390/d12030104
https://doi.org/10.1016/S0169-5347(02)02614-9
https://doi.org/10.1016/j.tree.2005.10.010
https://doi.org/10.1016/j.tree.2005.10.010
https://www.cbd.int/doc/publications/cbd-ts-36-en.pdf
https://wedocs.unep.org/20.500.11822/27533
https://doi.org/10.1111/csp2.136
https://www.undp.org/sites/g/files/zskgke326/files/2021-11/UNDP-UNEP-Creating-a-Nature-Positive-Future-EN.pdf
https://www.undp.org/sites/g/files/zskgke326/files/2021-11/UNDP-UNEP-Creating-a-Nature-Positive-Future-EN.pdf
https://www.undp.org/sites/g/files/zskgke326/files/2021-11/UNDP-UNEP-Creating-a-Nature-Positive-Future-EN.pdf
file:/Users/conniebaak/zzz%20connie/%20%20%20Naturalis%20werk%20op%20HD%20privecomputer/Do%20et%20al%20-%20Plant%20conservation%20in%20Vietnam/Bl%2023-16%20orig%20files%20geaccepteerdmanuscript/www.protectedplanet.net
file:/Users/conniebaak/zzz%20connie/%20%20%20Naturalis%20werk%20op%20HD%20privecomputer/Do%20et%20al%20-%20Plant%20conservation%20in%20Vietnam/Bl%2023-16%20orig%20files%20geaccepteerdmanuscript/www.protectedplanet.net
file:/10.1371/journal.pbio.1001891
file:/10.1371/journal.pbio.1001891
file:https://doi.org/10.1038/s41559-020-01375-y
https://vanban.chinhphu.vn/default.aspx?pageid=27160&docid=196022
https://vanban.chinhphu.vn/default.aspx?pageid=27160&docid=196022
https://datafiles.chinhphu.vn/cpp/files/vbpq/2019/07/64.signed.pdf
https://datafiles.chinhphu.vn/cpp/files/vbpq/2019/07/64.signed.pdf
https://datafiles.chinhphu.vn/cpp/files/vbpq/2019/07/64.signed.pdf
https://vanban.chinhphu.vn/default.aspx?pageid=27160&docid=204157
https://vanban.chinhphu.vn/?pageid=27160&docid=195435
https://vanban.chinhphu.vn/?pageid=27160&docid=195435
https://vanban.chinhphu.vn/?pageid=27160&docid=195435
https://vanban.chinhphu.vn/?pageid=27160&docid=195435
https://chinhphu.vn/default.aspx?pageid=27160&docid=170893
https://chinhphu.vn/default.aspx?pageid=27160&docid=170893
https://doi.org/10.1126/sciadv.abb2824
https://doi.org/10.1126/sciadv.abb2824
https://doi.org/10.1126/sciadv.abb2824
https://doi.org/10.24259/fs.v6i2.14473
https://doi.org/10.24259/fs.v6i2.14473
https://doi.org/10.1016/j.biocon.2018.07.016
https://doi.org/10.1016/j.biocon.2018.07.016
http://www.biodiversitystandard.org/what-is-the-global-biodiversity-standard/"><Ahref="https://www.biodiversitystandard.org/what-is-the-global-biodiversity-standard/">https://www.biodiversitystan-<Ahref="https://www.biodiversitystandard.org/what-is-the-global-biodiversity-standard/">dard.org/what-is-the-global-biodiversity-standard/
http://www.biodiversitystandard.org/what-is-the-global-biodiversity-standard/"><Ahref="https://www.biodiversitystandard.org/what-is-the-global-biodiversity-standard/">https://www.biodiversitystan-<Ahref="https://www.biodiversitystandard.org/what-is-the-global-biodiversity-standard/">dard.org/what-is-the-global-biodiversity-standard/
https://www.biodiversitystandard.org/what-is-the-global-biodiversity-standard/
https://www.biodiversitystandard.org/what-is-the-global-biodiversity-standard/
https://www.iucnredlist.org
https://www.iucnredlist.org
https://www.iucnredlist.org
https://doi.org/10.1111/csp2.617
https://doi.org/10.1111/csp2.617
https://www.cbd.int/doc/c/e6d3/cd1d/daf663719a03902a9b116c34/cop-15-l-25-en.pdf
https://www.cbd.int/doc/c/e6d3/cd1d/daf663719a03902a9b116c34/cop-15-l-25-en.pdf
https://www.cbd.int/doc/c/e6d3/cd1d/daf663719a03902a9b116c34/cop-15-l-25-en.pdf
https://vanban.chinhphu.vn/default.aspx?pageid=27160&docid=81137
https://vanban.chinhphu.vn/default.aspx?pageid=27160&docid=81137
https://vanban.chinhphu.vn/default.aspx?pageid=27160&docid=81137
https://vanban.chinhphu.vn/?pageid=27160&docid=192329
https://vanban.chinhphu.vn/?pageid=27160&docid=192329
https://vanban.chinhphu.vn/?pageid=27160&docid=192329
https://doi.org/10.1111/j.1523-1739.2007.00656.x
https://doi.org/10.1111/j.1523-1739.2007.00656.x
https://doi.org/10.15406/bij.2018.02.00041
https://doi.org/10.15406/bij.2018.02.00041
https://doi.org/10.3390/d12030104
https://doi.org/10.3390/d12030104
https://doi.org/10.3390/d12030104
https://doi.org/10.1016/S0169-5347(02)02614-9
https://doi.org/10.1016/S0169-5347(02)02614-9
https://doi.org/10.1016/j.tree.2005.10.010
https://doi.org/10.1016/j.tree.2005.10.010
https://doi.org/10.1016/j.tree.2005.10.010
https://www.cbd.int/doc/publications/cbd-ts-36-en.pdf
https://wedocs.unep.org/20.500.11822/27533
https://wedocs.unep.org/20.500.11822/27533
https://doi.org/10.1111/csp2.136
https://doi.org/10.1111/csp2.136
https://www.undp.org/sites/g/files/zskgke326/files/2021-11/UNDP-UNEP-Creating-a-Nature-Positive-Future-EN.pdf
https://www.undp.org/sites/g/files/zskgke326/files/2021-11/UNDP-UNEP-Creating-a-Nature-Positive-Future-EN.pdf
https://www.undp.org/sites/g/files/zskgke326/files/2021-11/UNDP-UNEP-Creating-a-Nature-Positive-Future-EN.pdf
file:/Users/conniebaak/zzz%20connie/%20%20%20Naturalis%20werk%20op%20HD%20privecomputer/Do%20et%20al%20-%20Plant%20conservation%20in%20Vietnam/Bl%2023-16%20orig%20files%20geaccepteerdmanuscript/www.protectedplanet.net
file:/Users/conniebaak/zzz%20connie/%20%20%20Naturalis%20werk%20op%20HD%20privecomputer/Do%20et%20al%20-%20Plant%20conservation%20in%20Vietnam/Bl%2023-16%20orig%20files%20geaccepteerdmanuscript/www.protectedplanet.net
file:/10.1371/journal.pbio.1001891
file:/10.1371/journal.pbio.1001891
file:/10.1371/journal.pbio.1001891
file:https://doi.org/10.1038/s41559-020-01375-y

Blumea — Volume 69/ 1, 2024

44

asealou| yoddns uoneziuefio onsswop nys ul SuoN v Sl m 1seuoj [euoijeu bury Buny G|
yoddns uoneziuebio
onsewop ‘poddns uoneziuebio jeuoneussiul eluaejoble snxejojuswy
asealou| ‘19bpnq [erouinoid ayy ‘jebpnq |esusd sy nyIs xa g nyis ul ‘sisusuedisuey “dsqns iAeaejep saiqy ‘1suibpoy eiuanjo ge 926 99 ual] Bueoy |
asealou| yobpnq |eouinold sy nys ul 1Ainayy sndieoopod ‘elusejobie snxejojusy 9l (%74 X Buony] Ay - uog Buoq ¢l
eJe}S00 BIB}dOSIUY ‘SNdied0IoBW SNdIeI0Id)d ‘esowwew
asealou| 196pnq |esjusd ay | nyis xa g nyis ul eibuagjeq ‘sisuswels eiopulS ‘ediedojAx eljez)y vz 24 or leN Buog zI
yoddns uoneziuebio
ofysawop ‘Joddns uoneziueblio jeuoneulajul
abueyo oN }obpnq [elouinoad ayy 1ebpnq [eljusd ay | nys uy QUON Sl 9z k44 Buoi] oonN auy - neyp Buoq |}
yoddns uoneziuebio (‘010 "ds eljjowe) 'y sepioseibey eiuroies) ‘uojfxousyped
sawop ‘Joddns uoneziuebio [euoneussjul wnwoweuur) ‘1Ainajy erebep ‘snijojiiau sndieaopod
asealna }obpnq [elouinoid ayy f19bpnq [eJjuad 8y nyis xa g nys ul ‘wnioyines wniAxosAqg ‘sisusunjuo} eibisqeq) Auep 9¢ 11 68 Buonyd ony 0l
abueyo oN 1obpnq |erouinold ay nys uy QUON 22 1S 9z uig BueA nyy 6
sIsuaulyouIyo09 elbieqieq
aseaJou| 1obpnq [erouinold a8y nyis xe g njIs ul ‘uanjjo eibiaqleq ‘uojfxousyyed wnwoweuur) 9z -4 0z Aey wop nyy 8
yoddns uoneziueblio
olysawop ‘Hoddns uoneziueBio |euoneusiul
asealou| Jobpnq [eouinoid ayy 1ebpnq [enuao ay nys uf uanjjo elbiaqjeq ‘edseoojfx elazyy t-ds eljjswed zl 6E Sy uall 0 /
sndiesosoew sndieood}d
‘gligewe wniqopusq ‘wnxojosAiyo wniqoipusg
abueyo oN yobpnq |eouinold sy nys ul ‘ejejsoo eisjdosiuy ‘ediedojfx eljazyy ‘LsAljo eibiaqeq m 0z b4 denyeong 9
asealou| 1obpnq |eouinoid sy nys ul Aldde o} Aem ay} uQ zZl 8l 0z nng Buonyd - neyg yuilg g
abueyo oN suoneziueblo [euoneusaiul 1o6pnq [erouiroid ay nyIs xa g nyis ul eljjowe) swWos s|suajejep snuld ‘ydwa.y snuid 8l 172 ge eg InN - dnoplg ¢
sisuauls eAreooweuuy ‘uojAxousyped wnwoweuur)
poddns ‘sisuaueuey eadoH ‘1ipJoj wnaojydoiyfig
abueyo oN uoneziuebio |euoneussiul ‘1obpnq |eouirold ay | nys ur {SISUBUIYD BaIOYySEIRd ‘WnJoynes wnjfxosAg /l v 85 uguag ¢
SISuaUIYUO] BIOPUIS
abueyo oN 196pnq |enjuao ay | nyis xa g nys ul ‘uojAxousypied wnwoweuur) ‘sisuswers eadoH 0z 0L e} e yoeg g
2j00INEq XB81R) ‘Eljojuebib eisiply
ids snjiyoojosouy ‘esusunjuo wnjjfydopod ‘LsLyueyo
2008 ‘BJEINojued Wnwoweuur) xAjeaosoew snaiand
‘xAjeafyerd snosenp ‘Lieinbsed eonypeyy ‘snijojiiau
poddns uonezjuebio ansawop ‘poddns sndiesopod ‘luuew snxejojeydad UsAljo Snxejojuswy
uoneziuebio jeuoneussyul Jebpng ‘sidsjo.ioBW SNIPado|e) ‘DBSUB[Eq WNWOWEBUUID ‘BUBISIaIP
abueyo oN lerouinoud ay) yebpngq jesyuad ay | nyis xa g njIs uj ejueyde)s ‘eljojibuoj sisdosodsiq ‘wniqelb wniesy 12 9 o neg |
1002 Yoog
elegpey  isipey
soloads jue|d +20¢/v8 dd108Q SeudIA NOnI seale pajoajold
pausjealy} jo Ajuend $30IN0S [EIOUBUI SpOY}aW UOIeAISSUOD (,) sa0ads pansasuoo swog saioads jue|d pausjealy| Jo sweN
¢(1202/%8 921090 ‘aoueulanoh

£,8WI} JOAO PaSEaIOdP 10
paseauou| ¢ sweiboid saioads
pausjealy) Jo Jaquinu auyy
‘uojuido unoA uj :9 uonsand

¢(40q Jo nyis xa ‘nys uf)
paAlasuo9 asay} Joy Buipuny jo
S921N0S 8y} aJe JeYpA G uonsenp

¢so10ads yolym

¢ A8y} ale yeym pue Auew moy

‘sak J| ¢sa10ads jue|d pausjealyy Jo}
SPOY}aW PaAIasSUod ay}

ale JeYM\ 1 uonsand

swelboid paniasuod Aue aney eale
pajosjo.d InoA sao(q ¢ uonsand

‘yjoog ejeq pay S,WeujaIn
‘NONI) éeale pajosjoid JnoA
Ulyiim paynuspl ussq saey
sa10ads jueld pausieaiyy
Auew moH :z uonsanp

By} pue ‘Juawys||qe;sa Jo
ajep ay} ‘eale ay} ‘oweu
JNoge uohewsoul [esaush
awos apino.d asesid

noA pjnog : uopsand ON

‘) Yed 9—| uopsenp xipuaddy



45

Plant conservation in protected areas in Vietnam

Q.T. Do et al.:

*sal0ads pausjealy} jo welboid uoieAlasuod Aue sey eale pajosjoid ayj i ainsun alam Aay) jeyy sajeolpul SuoN, (,)

abueyo oN 1e6pnq [eouinoid ay | nys ur isisusuIyoulyoo9 eibiaqreq 44 g8 fee] UuoQg oA 2€
SNaJeojed Snjiyd0}0a0UY ‘SINBNS BYIUBIIBN
'SLISaAIS BISIply ‘uojAxousypied wnwoweuur)
abueyo oN 1ebpnq |eouinold ay | nys ur ‘eesueleq wnwoweuul) ‘eiqelbgns esjep Sl o v uog ueny g
asealou|] Joddns uoneziuebio jeuoneussiul Jobpnq [e)uad ay | nyIs xa g nys ul SUON 8l 1z 9z eUN uenx Qg
‘uojfxouayyed
wnwoweuur) ‘uainbsed eonypeyy ‘sidsjosoew
abueyo oN 1ebpnq |eouinold ay | nys xa g njyis ul snipaooje) ‘ysiuoy eiweybuiuung suibpoy eiusanoL 44 6S 19 usljueny 62
poddns uoneziuebio
asealou| Jeuoneussiul 1ebpnq |eouinold ay nys ur nysiuoy ejweybuiuun ysuibpoy ejuano 172 1S 17 Buenp nA gz
aseal0aq 196pnq |erouinoid ayy 1ebpnq [esusd syl nyis uy snjiydosbAy sndiesoseg ‘wnieojuriof wmAydoupAH l [ z Buonyl yun N 22
asealnaq 1o6pnq |erouinoid ay) ‘Jebpng |esyuad ay | s uy snyjueoeferd snwejes ‘uojfxousyped wnwoweuurd L [ z€ ual) Buonyl 9z
asealou| nys ul Aldde o} Aem ay} uQ 2 1S (et BueoH Buonud - es uey] Gz
poddns uonezjuebio
olysawop ‘poddns uoneziueblo jeuoneulajul
asealnaq Jobpnq [erouinoad ayy ‘1ebpnq [e4usd 8y s uy EN] L 69 12 bungel +z
yoddns uoneziuebio
abueyo oN Jeuoneusajul yobpnq [erouinold ay | nys xa g s ul nsuibpoy ejuanjo ‘nysiuoy eiweybuiuund 6l Sl 19 JeN nd €2
abueyo oN 1ebpnq |eouinold ay | nys xa g njys ul sissuabunjbuemy snuld ‘SISusuIyd snxej [ord 85 90l Buoning gz
uainbsed eanypepy
abueyo oN nys uj {SNa.Jeajed SN|Ijo0}o80UY ‘SNijojLIBU SNAIB20POH 9l F4s} 96 nHNnd g
asealou| 16pnq |enuao ay | nys ur nysiuoy eqweybuuun) sz 29 S/ JeoH nd 02
abueyo oN uoddns uoneziuebio onsawoq nys ur QUON 8 i 62 yuep nyd 61
abueyo oN 1ebpnq |eouinold ay | nys ur QUON i 8z 6C uog 006N g1
abueyo oN poddns uoneziuebio onsawop ‘1ebpng [erouiroid ay | nys ur QuoN € [ [ ayN Buonpy 2}
asealdaq 1obpnq |euad ay | nys ur BIj0JINa.q BBNSIOPNasd ‘euBIPINED BlI9a]a}ay 0z 1S 2zl AH wry 9l
1002 oog
elegpay s pey
1202/v8 88108Q S,WeusIn NONI

sooads jue|d
pausjealy} jo Ajjuenp

$901N0S [eoueUl

SPOY}oW UOREBAISSUOD

() se10ads paniasuod swos

sa1oads jue|d pausjeaiy]

seale pajosjold
JO sweN

¢dWI} JOAO pasealoap o
pasealou| ¢swelboid saroads
pauajealy} Jo Jaquinu a8y}
‘uotuido JnoA uj :g uonsanp

£(410q 1o nys xo s ur)
panIasu0d asay} Joy Buipuny jo
$80IN0S 8y} BI. JRYAN 1§ Uoisany

¢,50199ds Y21y

¢ A8y} ale jeym pue Auew moy

‘sak J| ¢sa10ads jued pausjea.y) Joy
SpOY}oW PaAIasuod ay}

ale Jeypn 1y uonsanp

swelboid paniasuod Aue aney ease
pajosjoud InoA seo( g uonsand

&(1.202/%8 921000

‘sjoog ejeq pay s,weujsip
‘NONI) éeale pajosjold InoA
Ulyim paiiuspl useq saey
sa10ads jue|d pausjeay}
Auew moH :z uonsanp

‘@oueulanoh
ay) pue ‘Juawysl|qe}ss Jo
a)ep oy} ‘eale oy} ‘sweu
INOgE Uohewloul [elausb
awos apinold ases|d

noA pjno) :| uosany ON

'z Med 9—| uonsenp xipuaddy



Blumea — Volume 69/ 1, 2024

46

‘sajouabe usamiaq poddns |enynw pue
UOI}08UUO0D SI0W ‘UONELIOJUI [EUOIBUIB}UI PUE DI}SBUIOP
Jo Bupeys asow ‘syosfoid uoieAlasuod Bupuaw

SISUBIRULIOP SNWEJRYIOIIOY ‘ILIIN0| WNiAX0SAQ
‘ejejsoo essjdosiuy ‘sisusiieq eibisqleq

-a|dwi Joy seounos |eydeo pue saoljod Ayloud Buroueyug $92JN0SaJ UewWNY pue adueuly uo abeuoys ‘winjesisausy WNUIPS0Y ‘wnjepidalo wniqoipusd Aouanbaly seajp oN 1eN Buog 2z
's910ads Jo Juswdojarap pue Buipaalq ‘sa10ads ales
uo swelboid uonebisaaul pue yoleasal HIOM UOHEA ejelopo eojje) ‘wnuejuojejdde wnjpadoiyded ‘sisuauiyuo}
-19su0d Joddns 0} s821nosas uewny pue Buipuny a1op a|doad |eoo| yuspuadap-jsaio} ybiH BIOPUIS ‘BUSSEID BLE|iNnbY ‘SNnaoejas snjiyd0joaouy Aousnbayy sesjp oN  Buou] oonN ayy - neyd Buog |1
‘saj0ads jueld passbuepua pue aiel aalasald o) }96png SIsuaulyo eaioyseied
lenuue ue apinoid p|Noys 9)e)s U} ‘UOIIBAISSUOD JO Lol $90IN0SaJ UBWINY pue 9oUBUY ‘snijojiuau sndieaopod AljQ 1p40) wnaojydoiyifig
-EN|EA? ||eJano pue ‘Buniojiuow ‘uonebiisaaul uayibuang uo abepoys ‘ajdoad |eoo| Juspuadap-jsalo} ybiH ‘WialH wnJopines winjAxosAq 'y seploseibej ejuioies) puny ajgejieae uo Buipuadag Buonyd ony 01
*sa10ads jueld pausjealy) oy1oads e dAIaSU0D a|doad |eoo|
0} Joddns se yons ‘Ajoedes uoieAIasUOD adueyug juspuadap-jsaioy ybiy ‘Buipuedxa ainjonisesu| euelju|ons elisals}ay] Aouanbaly Jesjo ou ‘pajsanbal uaypp uig Buea nyp 6
‘suonezjuebio pue sjenpiAlpul SIsuaup{uo} BIopulS ‘fluuew snxejojeyda ‘Lisaljo eibiagieq
wouy Joddns aiow Spasu AJUNWWOD UOHBAISSUOD 8y | $90JN0SaJ UBWNY pue aoueuly uo abeuoys {sisuauIyouIyo09 eibiaqleq ‘WalH wnioylned wniAxosAq - Aey wop nyy 8
's90Jnosal
jsa104 Buniojdxa ploae o0} ajdoad |e20] 10} sqol aiow
9)ealo ‘ssaualeme asiel 0} saljiAloe epuebedoid pue “ds ejjjowe) ‘sndiesosoew sndieoois}d Aouanbaly Jes(o ou ‘puny
sasse|o Bululel) 10w dABY JUSWSI0MUS ME| 9ouBYUT $90JN0SaJ UBWNY pue aoueuly uo abeuoys ‘edieoojAx eljez)y ‘Lo elbiaqeq s|qejieAe uo Buipuadap ‘pajsenbai usyp uall ey L
*0l|gnd 8y} 0} pue wa}sAsooa Jsaloy Buisixa ayy ul
sa10ads jue|d pausjeauy} Jo 9|0l Jue:
-waw Aued pue ‘sjeoio ‘sasseo |eioos ‘ajdoad Buowe
ssaualeme asiey ‘suonje|nbal pajejas pue epuebedold
Bunowoud ‘yuswadiojus me| buoueyug ‘UOIIBAISSUOD
sa10ads pue uo(}0a)|09 ejep 68 ‘swelboid Bulojuow
pue uonoadsul Jusws|dwi 0) seale pajosjoud Joy Buipuny 11pJoy BIjINISN ‘BusSEID BlIE|INbY ‘ZINY Sndiesosoew Aouanbauy sesjo ou ‘puny
uo @aibe pue Japisuod pjnoys JYNOIN Pue ayvIN sa1oads aJel asn ul Buipuewap-ybiH sndiedous)d ‘ediedojfx eljaz)y ‘LieAijo elbiaqeq a|gejieAe uo Buipuadap ‘pajsenbal uaypp depneong g9
(se0ads
jue|d pausjeauy) Bunosjoid Buipnjour) uoleAIaSUOD snjejsoo sndiesousydiq ‘ieinof
|eanjeu Joj Juswulanob sy} Woly uojuaje alow pasN allj }s010y ‘ajdoad |eoo| Juspuadap-jsaloy ybiH wniAxosAq ‘edieoojfx elezyy ‘sisusueq eibiaqeq Aouanbaly Jeajo ou ‘pajsenbal usypp nng Buonud - neyp yuilg g
‘(*"'uonenjeas ‘Bunoyuow
‘abeloys pue Bunuelda. ‘yosessal Buipaaiq ‘yoleasal
|eaiBojooa pue |eoibojolq Buipnioul) sweiboid uonenrsas
-Uu02 aAIsuaya.dwod Joj paau e si a1y} ‘uni Buoj ay) uj $90JN0SaJ UBWNY pue aoueuly uo abeuoys sej0ads eljjawe) ‘uoipuspopoyy ‘dwaiy snuid Aouanbayy Jes|o oN eginN - dnopig
‘UOIJBAIBSUOD 9Z1[e1D0S
PUE JUSW]SAAUI SI0W JOBIJY "9}e10gO||0D [euoleu euelpio eljoubeyy ‘uojfxousyped wnwoweuur)
-JajuUl {SBYDIBasal DYJUSIOS ‘JUSWISDIOMUS ME| aoueyUT $30IN0Sal UBWINY pue doueuly uo abeuoys iy sapioae.bej ejuioies) Ay SISUBUIUO} BIBA Aouanbaly Jes|d oN uguag ¢
‘weJiboud joble) e ul }saAUl pue s:
wue)-buoj ueld ‘siebuel }s9.0} 10} UOlBIBUNWSI SSEAIOUI
‘spooyjany| s,a|doad |eoo| poddns o} sweiboid aney pue
‘UOI}eAIBSUOD $3109dS JNOgEe SBIUNWILOD SUOZ JayNg JO
ssaualeme asies pue sjefedoid ‘way} 9AI9SUOD 0) SpoYIeW
UOIeAIBSUOD NJIS X3 1o/ pue nys uj juawa|dwi pue ‘pjim ayy aesuljjoo euowajs ‘inayy eljawe) ‘ejjAydAjod siied ‘snaoejes
Ul S[enpIAIpUl JO JBqWINU pue uonnqusip a8y} aebiisaaul SNJIY20}080UY ‘SISUBUIUO} BIOPUIS ‘lluuBW Snxejojeyda)
0} sweuboid aney ‘syue|d aiel pue pasabuepus oy s910ads pausjealy) Jo ssaualeme Jo yoe| ‘o|doad ‘uojfxouayped wnwoweuurd ‘wnuejuojsjdde Aouanbaly Jeajd ou puny a|qejieAe
Aljeroadsa ‘Buuoyuow pue Buyjjolied Aysiaaipolq aoueyug |eoo| juapuadap-jsaio} ybiH ‘ebueyod ayewi|n wnyjipadojyded ‘ejifydAjod sued ‘nybingxo. snjiyoojosouy uo Buipuadap ‘pajsanbal uaypp e\ yoeg z
nuuew snxejojeyda) ‘eesuejeq
wnwouweuur) wAey ejooineq xaied N\ "D’'A BUBIS[AIP
yied |jeuoneu ay) Ul saloads jue|d pausjealy} ejueyda)s ‘wnjfydouow Jaqibuiz ‘elusejobie snxejojuawy
JO uofeAIdsuo9 Joy welboid wia) buo| e dojprag abueyo sjew)n ds eyjjewe) ‘snaoejas snjiyoojosouy ‘ejifydAjod suieq Aouanbayy Jeajo oN INeg |
seale pajosjoid
suonsabbng sabuajjeyo buioe4 sa|0ads pasodoid swog Kouanbauy Bulojiuopy Jo sweN
ieale ¢ se10ads pauajealy} £,901040 JnoA urejdxa pue
pajoaj0.d InoA Je uoneAasssuod Buinoidwi 1oy O uoneAIasuOd 8y} Jo sabusjjeyo Jofew ayy ‘an1asu09 0} aznoud pjnom noA saioads jueld ¢sa10ads pausjeaiy} Jo snjejs ay} Jojiuow
suonn|os Aue }sebbns noA pinod :Q| uonsend Bulaq JapiSuod NoA pjnom JeyA\ :6 uolsand pausjealy) esodoud ases|d noA pjnoY :g uonsenp eale pajosjoud sy} S90p USYO MOH :/ uolsanp OoN

'} ped gL —/ uopsand xipuaddy



47

Plant conservation in protected areas in Vietnam

Q.T. Do et al.:
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