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A systematic global literature review of studies devoted to Orchidaceae taxa in Protected Areas is presented here.
It is aimed to understand research topics of studies on orchids in Protected Areas around the world. Used is the
methodology well established in biological and medical science with a focus on two international databases (Sco-
pus, Web of Science Core Collection) and one national (Russian Science Citation Index). Examined are the data on
each paper’s Protected Area location, habitat studied, topic discussed, and IUCN status of each Protected Area. It is
hypothesised that orchids are predominantly investigated in Protected Areas, and therefore, the published results of
studies on orchids are properly indexed by databases globally. The question is whether the most threatened plants,
orchids, would be investigated in more detail and intensity in areas legally protected by authorities (nature reserves,
national parks, natural monuments, wildlife sanctuaries, etc.), and whether the databases Scopus, Web of Science
Core Collection, Russian Science Citation Index cover appropriately the majority of papers on orchids in Protected
Areas on a global scale. There were found 331 publications on orchids in Protected Areas, including 72 from RSCI,
96 from Scopus, 163 from Web of Science Core Collection. A high percentage of the studies were conducted in
the tropics, while vast temperate and subtropical regions (Northern Eurasia, Central and Western Asia, Northern
and Central parts of North America, non-tropical Africa, and most parts of Australia) were poorly represented.
Most studies were conducted in forests (in descending order of abundance — tropical, temperate, boreal), and were
focused predominantly on the diversity and distribution of orchids in Protected Areas, followed by issues of tax-
onomy, structure and population dynamics, conservation threats of Orchidaceae, and orchid-consort interactions
(insects-pollinators, trees-phorophytes, symbiotic fungi). It is concluded that the use of only the databases Scopus,
Web of Science Core Collection and Russian Science Citation Index does not provide a sufficient amount of data
to generalise comprehensive data about studies of orchids in Protected Areas at a global scale. In future systematic
reviews of other, in non-English-language, international and national databases should be carried out.
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Introduction

With over 28 000 accepted species within 763
genera (Christenhusz & Byng, 2016), the Orchi-
daceae is one of the richest plant families in the
world. Orchids are distributed over all the conti-
nents except Antarctica, with the greatest abun-
dance in tropical and subtropical regions (Chase,
2005). Orchids occupy a wide range of habitats,
with epiphytic, terrestrial, and subterranean life
forms (Cribb et al., 2003; Givnish et al., 2016).
Despite this, many orchids are endemic to small
areas, naturally rare and threatened (e.g. Water-
man & Bidartondo, 2008; Crain & Tremblay,
2014; Barberena et al.,, 2018; Fateryga et al.,
2020). More than half (56.5%) of the 948 orchid
species estimated worldwide using Global ITUCN
Red List criteria were considered threatened (e.g.
Gale et al., 2018). Apart of global IUCN estima-
tion, there are numerous publications concerning
regional assessment of orchid species using [UCN
Categories and Criteria (e.g. Blinova & Uotila,
2011; Eliés et al., 2015; Khapugin et al., 2017a,b;
Zhou et al., 2018). Such assessments provide up-
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dates for orchid species’ status in different regions
and contribute to gathering and providing newer
data for global IUCN estimation of certain taxa.
Taxa within the Orchidaceae are still being de-
scribed annually in the tropics and subtropics (e.g.
Forster & Souza, 2007; Averyanov et al., 2016a,
2018; JeCmenica et al., 2016; Pelser et al., 2016)
and less commonly in temperate regions (e.g.
Jagietto, 1988). A high percentage of endemism is
noticed within this plant family (Hopper & Gioia,
2004; Swarts & Dixon, 2009). Specifically, orchid
richness and abundance depends on habitat size,
elevation range (Jacquemyn et al., 2005; Schodel-
bauerova et al., 2009; Acharya et al., 2011; Crain
& Tremblay, 2014), light availability, soil mois-
ture, and canopy height and area (Gravendeel et
al., 2004; Huang et al., 2008; McCormick & Jac-
quemyn, 2014). As the largest and most threatened
family (Chase, 2005; Crain & Tremblay, 2014;
Christenhusz & Byng, 2016; Barberena et al.,
2018; Efimov, 2020), the Orchidaceae is a flag-
ship plant family for conservationists, biologists
and ecologists worldwide (Fig. 1).
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Fig. 1. Orchids in Protected Areas. A — Cypripedium yatabeanum in the Nalychevskiy National Park, Russia (P.G. Efimov);
B — Liparis loeselii in the Sebezhskiy National Park, Russia (P.G. Efimov); C — Ponerorchis cucullata in the National Park
«Smolny», Russia (A.A. Khapugin); D — Cypripedium calceolus in the Mordovia State Nature Reserve, Russia (A.A. Khapu-
gin); E — Nigritella carpatica in the Verkhovyna National Nature Park, Ukraine (M. Bobocea); F — Epipogium aphyllum in
the Bucegi Natural Park, Romania (M. Bobocea); G — Neottia cordata in the Vodlozerskiy National Park, Russia) (G.G. Chu-
gunov); H — Caleana major in the Grantville Nature Reserve, Australia (W. Chen); I — Epidendrum lacustre in the Alto Mayo
Protection Forest, Peru (W. Chen); J — Ophrys flavicans in the Gargano National Park, Italy (W. Chen); K — Calypso bulbosa
in the Oulanka National Park, Finland (M. Bobocea); L — Cymbidium suave in the Ku-ring-gai Chase National Park, Australia
(W. Chen); M — Ophrys speculum subsp. speculum in the Mount Olympus National Park, Greece (M. Bobocea).
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There are now over 100 000 Protected Ar-
eas (PAs) worldwide, covering over 12% of the
Earth’s land surface (Chape et al., 2005; PARF,
2019; UNEP-WCMC & IUCN, 2019). Protect-
ed Areas are a key component of the global re-
sponse to environmental changes and degradation
(Gaston et al., 2008; Conroy et al., 2011). They
positively contribute to biodiversity conservation
(Leverington et al., 2010; Akasaka et al., 2017;
Ruchin & Makarkin, 2017; Gebremedihin et al.,
2018). The effectiveness of Protected Area Net-
works in different regions depends on representa-
tiveness of endemic and threatened taxa (Jackson
etal., 2009; Vellak et al., 2009; Gray et al., 2016),
size (Schodelbauerova et al., 2009; Leroux et al.,
2015), type (Lemenager et al., 2014; Fitzsimons,
2015; Furlonge et al., 2015), and protection sup-
port on behalf of government and non-government
authorities (Jackson & Gaston, 2008; Levering-
ton et al., 2010; Tuvi et al., 2011; Bicknell et al.,
2017). It is well-known that in several parts of the
world, biological diversity generally decreases
(Butchart et al., 2010; Le Roux et al., 2019), even
within established PAs (Clark et al., 2013; Hill
et al., 2015). Protected Areas are considered the
most effective effort to protect characteristic or
threatened species, habitats and ecosystems and
to counteract the biodiversity loss (Geldmann et
al., 2013; Coetzee et al., 2014; Gray et al., 2016).
Obviously, PAs attract researchers of different
scopes as a platform for studying a target object
within minimally disturbed ecosystems. Hence,
it can be assumed that most threatened plants
(orchids) would be investigated in more detail
and intensity in areas legally protected by local
or federal authorities (nature reserves, national
parks, sanctuaries, etc.). It is hypothesised that
orchids are likely to be investigated in PAs and
publications on the Orchidaceae family are better
indexed by databases in the most orchid-rich re-
gions more than in regions poor in orchid species.

Conducted is a systematic review using litera-
ture indexing tools in three databases (two interna-
tional and one national (Russian)) to identify areas
that have received less attention in research of or-
chids for promoting more intense studies in future.
The aims are to: (1) qualitatively summarise the
literature on studies of orchids including publica-
tion information, study area location, ecosystem/
habitat investigated, problem/topic discussed,
IUCN status of PAs; and (2) summarise the data
on PAs distribution where orchids are investigated
using data from selected databases.
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Material and Methods

Generated is a literature search for orchid species
using three databases (Fig. 2): Web of Science Core
Collection (WoS CC), an international database; Sco-
pus, an international database; Russian Science Cita-
tion Index (RSCI) database, a Russian database.

In WoS CC, were used the following search
strings on 23 December 2019 to obtain studies
on Orchidaceae in PAs: Topic: [(Orchid*) AND
(«Protected Area*» OR «Reserve» OR «National
Park» OR «Sanctuary» OR «Natural Monumenty
OR «Natural Park»)]. Subsequently is used the
default search engine settings for the Science Ci-
tation Index Expanded (1975-2019) but excluded
the Social Sciences and Arts & Humanities citation
indices. Finally, records were refined by document
types: Article OR Review.

As an international alternative is used the search
function in the database Scopus. Although the search
and exclusion options are not identical between the
two databases, the same search terms were used, on
23 December 2019. Like WoS CC, the search was
delimited by relevant areas of study by using the
«Limit to» function to include studies in the follow-
ing areas: Agricultural and Biological Sciences OR
Environmental Science OR Biochemistry, Genetics
and Molecular Biology OR Earth and Planetary Sci-
ences. Subsequently the results were narrowed to a
subset of studies published in «Journal» source type.
When found the same study in WoS CC and Scopus,
it was attributed to WoS CC.

In the RSCI database, literature was searched
on 23 December 2019, using the following search
strings: Topic: [(orkhid*) AND (orchid*)]. Both
Russian and English characters were used for the
input of the searching terms in RSCI. Then the
search was delimited by relevant areas of study by
using the «Thematic» function to include studies in
the following areas: «Botany» OR «Ecology» OR
«Theory and Methods of Environment Research
and Conservation. Environmental Basis of Use of
Natural Sources» OR «Plant and Animal World
Conservation» OR «Wildness Conservation. Ter-
restrial and Aquatic Protected Areas» OR «Con-
servation of Environment and Natural Sources in
Separate Regions and Countriesy.

Non-related publications were excluded by title,
abstract and/or a careful reading of full text if nec-
essary. Only included is literature that reported on
orchid species in PAs or on non-field-based studies
of orchids collected in PAs, including laboratory,
genetic and cytological studies, and rarer reviews of
generalised data on orchid species in PAs.
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Web of Science Core Collection: 289
Scopus: 411
Russian Science Citation Index: 497

Records identified initially by three databases

—
Scopus: 383 (-28)

Records after removing of non-related topics using «refine» function
available in WoS CC and Scopus databases

Web of Science Core Collection: 254 (-35)

Russian Science Citation Index: 497

v

Web of Science Core Collection: 254
Scopus: 383
Russian Science Citation Index: 497

Records refined through elimination of non-related topics

Records screened using title, abstract and / or full text
with exclusion of duplicate papers

Web of Science Core Collection: -91
Scopus: -287 (including duplicates with WoS CC, 131)
Russian Science Citation Index: -425

Records included in systematic review

Web of Science Core Collection: 163
Scopus: 96
Russian Science Citation Index: 72

Fig. 2. Diagram documenting search and inclusion process and criteria.

According to these requirements, initially
1197 records were identified across the three da-
tabases accessed, of which 497 were from RSCI,
289 — from WoS CC, 411 — from Scopus. After
refining (available only in WoS CC and Scopus),
the records were reduced to 254 and 383, respec-
tively. Excluded were 865 studies on unrelated
topics (of which 425 were from RSCI, 287 — from
Scopus, 91 — from WoS CC), or duplicates after
reading abstracts or full texts (if needed). Eventu-
ally, 331 papers were included according to the
criteria, of which 72 were from RSCI, 96 — from
Scopus, 163 — from WoS CC (Fig. 2 and see Elec-
tronic Supplement 1). There were overlaps (all of
which were assigned to WoS CC) of 131 records
between Scopus and WoS CC, five records be-
tween RSCI and WoS CC.

Then the following information was extracted
from all remaining studies: (1) publication journal;
(2) year of publication; (3) country in which the
study was conducted; (4) list of PAs in each coun-
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try; (5) co-ordinates of study location; (6) habitat
in which the species of interest were found; (7)
focus of the study (see below).

Distinguished are nine types of habitats where
orchids have been studied: (1) Tropical forests; (2)
Temperate forests; (3) Boreal forests; (4) Shrub-
lands/scrublands; (5) Grasslands; (6) Farmlands;
(7) Peatlands; (8) Cliffs and rocks.

The studies included in our review are classi-
fied into seven focal categories: (1) Plant-consort
interaction; (2) Conservation threats; (3) Orchids
as source for laboratory studies; (4) Population
structure and dynamics; (5) Distribution and di-
versity; (6) Taxonomic studies; (7) Economic im-
portance and uses.

Google Maps (https://www.google.com/maps)
has been used to indicate the location of PAs ac-
cording to their latitude and longitude. When
study sites were identified by more than one loca-
tion within a PA, each of them has been charac-
terised by their mid-point, using the Geographic
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Midpoint Calculator (http://www.geomidpoint.
com). On the basis of co-ordinates, all PAs have
been separated in natural zones: tropics (between
23.5°N and 23.5°S), subtropics (23.5°-35.0°N and
23.5°-35.0°S), temperate zone (35.0°—66.5°N and
35.0°-66.5°S), Arctic (66.5°-90.0°N) and Antarc-
tic (66.5°-90.0°S).

In addition, the 2018 bibliometric data have
been compared on the included journals from Sco-
pus and WoS CC. For this purpose, analysed are
the 2018 JCR Impact Factor (IF) of journals from
WoS CC and the 2018 CiteScore values of jour-
nals from Scopus (available at http://www.scopus.
com/). Finally all journals are ranked by quartiles
of both databases to demonstrate the quality of
journals dealing with orchid research in PAs.

Results

Journals and years of publication

The 331 involved studies on orchids in PAs
were published in 155 different journals. Of these
155 journals, 46 ones were identified by RSCI
with 72 articles, 60 — by Scopus with 96 articles,
and 80 — by WoS CC with 163 articles (Fig. 3).

The publications on orchids in PAs in the
selected databases included in the review were
published from 1969 to 2018 (Fig. 4). A remark-
able increase in number of published studies
occurred in the 2000s with a few peaks (2007,
2011, and 2017) and declines (2006, 2010, and
2012). Noticed is a higher contribution of pub-
lications by WoS CC and Scopus databases
through the study period. The RSCI database
has contributed considerably to the number of
published articles since 2000.

The 2018 JCR IF was available for 96 of the
107 journals included in the analysis. The highest
number of articles has been published in journals
devoted mainly to plant systematics (Phytotaxa,
Lankesteriana, etc.) or, less commonly, to plant
conservation (Biodiversity and Conservation,
Biological Conservation) (Table). Four journals
(International Journal of Environmental Studies,
Canadian Field Naturalist, Genetics and Molecu-
lar Research, and Acta Universitatis Agriculturae
et Silviculturae Mendelianae Brunensis) did not
have a 2018 JCR IF due to indexation discontinu-
ing in 1985, 2011, 2015, and 2017 respectively).
Five journals (Acta Agrobotanica, Biosystems Di-
versity, Nature Conservation Research, Revista
de Sociedad Gaditana de Historia Natural, Tomsk
State University Journal) were excluded from this
analysis as the sources are indexed in Emerging
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Sources Citation Index database. In general, the
2018 IF JCR of all included journals varied be-
tween 0.283 (Acta Biologica Colombiana) and
7.299 (New Phytologist).

Of the 127 Scopus titles, seven journals (In-
dian Forester, Zoos’ Print Journal, Revista Cien-
tifica UDO Agricola, Asian Journal of Plant Pa-
thology, Svensk Botanisk Tidskrift, Fragmenta
Floristica et Geobotanica Polonica, and Bangla-
desh Journal of Plant Taxonomy) were excluded
from this analysis as discontinued in the database
after 2001, 2008, 2012, 2016, 2017, 2018, and
2018, respectively. Among the analysed journals,
the 2018 CiteScore values varied between 0.000
(Ecologia Balkanica and Acta Botanica Venezuel-
ica) and 3.787 (New Phytologist). No relationship
between number of articles per journal and IF
JCR / CiteScore values (p > 0.05) could be found.
This indicates the significance of different-level
journals in highlighting the research of orchids in
PAs in worldwide (Fig. 5).

Location of Protected Areas, habitats and
study focuses

Based on analysis of records included, the
studies of Orchidaceae species in PAs were
carried out in eight habitats as reported in 283
papers, while 49 papers did not provide any in-
formation on habitat. Habitats investigated in-
cluded tropical forests, temperate forests, boreal
forests, shrublands and scrublands, grasslands,
farmlands, peatlands, and cliffs and rocky sites
(Fig. 6). The largest number (228) of studies
across all databases on orchids in PAs was in for-
est ecosystems with a predominance in the trop-
ics. Lower numbers of studies were conducted
in grasslands (77), followed by peatlands (20),
farmlands (16), shrublands & scrublands (14),
on cliffs & rocks (12) (Fig. 6).

The most common focus of the studies on Or-
chidaceae in PAs concerned issues of diversity and
distribution of plant species around the world. Tax-
onomic studies were also abundant in the analysis,
followed by studies on structure and dynamics of
populations, conservation threats, and interactions
of orchids with their consorts (insects-pollinators,
trees-phorophytes, symbiotic fungi) (Fig. 7). Or-
chid species used as sources for laboratory stud-
ies (morphology, anatomy, genetics, phylogeny, in
vitro propagation, seed germination, fungal diver-
sity in orchid roots) were found in 29 publications.
Many publications were devoted to both diversity
and taxonomy of orchids.
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Fig. 3. The number of journals (A) and publications (B) identified through a global literature search from 1975 to December
2019 using RSCI, WoS CC, and Scopus databases for research on orchids in Protected Areas.
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Fig. 4. The number of publications per year. Global literature identified through a search from 1975 to December 2019 using
RSCI, WoS CC, and Scopus databases for research on orchids in Protected Areas.

Table. The list of leading journals in terms of number of articles included in the review.

Journal . Quartile Number of Percent of tqtal
CiteScore / JCR articles number of articles
Phytotaxa Q3/Q3 20 6.5
Lankesteriana Q3/- 14 4.2
Turczaninowia Q3/- 11 3.6
Botanical Journal of the Linnean Society Q1/Q1 10 3.2
Biological Conservation Q1/Q1 9 2.9
Taiwania Q3/Q4 9 2.9
Biodiversity and Conservation Q1/Q1 7 2.3
PhytoKeys Q2/Q2 7 2.3
Fragmenta Floristica et Geobotanica Polonica -/ 6 1.9
Biotropica Q1/Q2 5 1.6
Botanical Sciences Q3/Q3 5 1.6
Herald of Tver State University. Series: Biology and Ecology —/- 5 1.6
Acta Botanica Brasilica Q2/Q3 5 1.3
Australian Journal of Botany Q2/Q3 4 1.3
Plant Biology Q1/Q2 4 1.3
Plant Ecology and Evolution Q3/Q3 4 1.3
Plant Systematics and Evolution Q2/Q2 4 1.3
Others 179 57.9
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bases Scopus (2018 CiteScore), and Web of Science Core
Collection (2018 JCR IF) analysed.
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of Science Core Collection, Scopus, and RSCI). Habitat
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Forest, TEF — Temperate Forest, BF — Boreal Forest, SS —
Shrubland and Scrubland, GL — Grassland, FL — Farmland,
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Fig. 7. Focus of study (Plots include studies from Web of Sci-
ence Core Collection, Scopus, and RSCI). Names of focuses:
PCI — Plant-consort(s) interactions, CT — Conservation threats,
SLS — Source for laboratory studies, PSD — Population struc-
ture and dynamics, DD — Distribution and diversity, TS — Tax-
onomic studies, EIU — Economic importance and uses.

There are 376 PAs in which Orchidaceae
species have been studied, or from where plant
material has been extracted for laboratory in-
vestigations (Fig. 8, and see Electronic Supple-
ment 2). Geographically, 47 PAs are located in
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nine countries of South America (12.7% of all
countries and 12.5% of all PAs); 61 PAs — in
ten countries of North America (14.1% of all
countries and 16.2% of all PAs); 109 PAs — in
19 countries of Asia (26.8% of all countries and
29.0% of all PAs); 131 PAs —in 21 countries of
Europe (29.6% of all countries and 34.8% of
all PAs); 11 PAs — in two countries of Oceania
(2.8% of all countries and 2.9% of all PAs); 17
PAs — in 10 countries of Africa (14.1% of all
countries and 4.5% of all PAs) (Fig. 8).

The 376 PAs were classified into six [UCN
protected area management categories (Dudley,
2008). Only 54% (categories la, Ib, II — Fig. 9)
of all PAs have a special protection regime sup-
ported by a Guard Department staff of nature
reserves and national parks. We believe orchid
populations are comprehensively protected
only under these conditions. At the same time,
PAs of other categories (III, IV, V, VI) are ex-
posed to human influence on a different level.
As one of the most vulnerable plant families,
the surviving of orchids could be possible only
under minimal human pressure or under accu-
rate management of orchid habitats in urban-
ised and/or populated areas.

On the basis on data on location of PAs, all
study sites are assessed to four climate zones,
arctic, temperate, tropics, subtropics, to deter-
mine, which regions present the highest num-
ber of PAs with orchid research. The survey
demonstrates that selected bibliographic da-
tabases confirm the predominance of tropical
and temperate PAs for investigation on Orchi-
daceae species (Fig. 10, Electronic Supplement
2). A lower number (42) of PAs were located
in the subtropics, while only two PAs (Malla
Strict Nature Reserve, Finland; Kandalaksha
State Nature Reserve, Russia) were identified
as Arctic.

Discussion

This systematic review documents the evi-
dence of studies on Orchidaceae within PAs
around a world. Undoubtedly, this undercounts
areas where the species are presented, because
the analysed international (WoS CC, Scopus)
and regional (RSCI) databases do not include
all studies. Therefore, a systematic review car-
ried out using national and regional literature
databases may offer more comprehensive in-
sights into the general literature on studies of
orchids in PAs around a world.
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Research on orchids in PAs increased since

2000s in all analysed databases (Fig. 4). This is
not caused by an increase in data on Orchidaceae
in PAs since this time. The main reason is the be-
ginning of database processing — 1997 (WoS CC),
1998 (RSCI), 2004 (Scopus). Similar results from

different published global systematic reviews
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(e.g. Lowryetal., 2013; Davis et al., 2016; Galvin
et al., 2018; Jones & Daehler, 2018; Chichorro et
al., 2019) based on international and regional bib-
liographic databases confirm this assumption.

A large proportion of studies included in this
systematic review for orchids in PAs was con-
ducted in areas located mainly in Southeast Asia
and Central America, followed by Central and
Eastern Europe (Fig. 5). At the same time, several
regions were identified with a lack (Northern and
Middle Asia, Africa, northern and central parts
of North America, Australia) or absence (West
Asia) of data. In these regions can be noted bota-
nists working on orchids. For instance, Reiter et
al. (2013) and Indsto et al. (2006) in Australia,
there are two scientific teams in Africa, includ-
ing Bulafu et al. (2007), Mucunguzi (2007) in
the first team, and Descourvieres et al. (2013),
Droissart et al. (2014), JeCmenica et al. (2016,
2017), Simo-Droissart et al. (2018) in the second
one. The North American authors’ group is repre-
sented by publication of Dutra et al. (2009), Gut-
ting et al. (2015), Mtjica et al. (2018). Only one
study (Beshko et al., 2017) was found in Central
Asia. Taking into account the high vulnerability
of orchids around the world, it is assumed that
studies of orchids are obviously being conducted
in a wider range, but their results have not been
published in the databases WoS CC, Scopus and
RSCI. For example, such studies are represented
by unpublished manuscripts, reports, etc. or they
are published in journals (e.g. Dey et al., 2007;
Khapugin & Korochkina, 2017), at a conference
proceedings (e.g. Gale et al., 2013; Hervouet
& Misandeau, 2018), numerous «grey» litera-
ture, and books (e.g. Vakhrameeva et al., 2014;
Tsiftsis & Tsiripidis, 2015; Kreutz et al., 2018)
which were not indexed neither in international,
nor in regional bibliographic databases. It makes
the search and generalisation of data on orchid
biology, ecology and conservation incomplete.
Hence, even involvement of all known biblio-
graphic databases cannot provide complete data
on orchids in PAs. The handle search of literature
apart from bibliographic databases could yield
the most comprehensive results, but that is rather
time consuming.

In the selected databases, a large number of
studies on orchids in PAs has been conducted in
forests and grasslands with considerable domi-
nance of the first habitat type. Other authors have
demonstrated a higher confinement of orchids
to forest habitats, too (e.g. Wraith & Pickering,
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2017). Noteworthy, studies of orchids in PAs in
different forest types have demonstrated the high-
est orchid abundance in tropical forests with a de-
clining from equator to the poles. This picture is
similar to the distribution of PAs, which have the
highest abundance in the tropics (Fig. 10). Pre-
vious studies have demonstrated that orchid di-
versity hotspots occur in areas of high diversity
of plants (Myers et al., 2000; Cribb et al., 2003;
Zhang et al., 2015). However, noticeable is a high
abundance of analysed PAs in Europe (Fig. 8).
This could be explained by a more comprehen-
sive character of investigations in this region. For
instance, some publications in this review are de-
voted to three and more PAs (e.g. Stefaniak et al.,
2013; Koval et al., 2018).

Concerning the study focus, papers indexed
in different bibliographic databases have not been
analysed separately. Overall, the study has fo-
cused first of all on the diversity and distribution
of orchid species in PAs. This was expected as
the Orchidaceae is one of the richest and diverse
plant families. Noteworthy, studies conducted in
temperate regions have concerned only orchid
diversity and distribution, i.e. they represented
statements or confirmations of the orchid spe-
cies presence in PAs (e.g. Stefaniak et al., 2013;
Serra Laliga et al., 2015; Koval et al., 2018). At
the same time, in tropics and subtropics, studies
on Orchidaceae included also additional data on
the plant taxonomy (e.g. Averyanov, 2012; Avery-
anov et al., 2016a,b), economic value (e.g. Cerda
et al., 2013; Liu H. et al., 2014), and conserva-
tion threats (e.g. Sinu et al., 2011; Raventds et al.,
2015). The studies on orchid taxonomy ranked a
second place among study focuses due to perma-
nently newly described taxa of this plant family
(e.g. Averyanov, 2012; Descourvieres et al., 2013;
JeCmenica et al., 2017; Zhou et al., 2018). The
results expectedly demonstrated that these stud-
ies concerned orchid diversity hotspots — tropics
and subtopics. Although there is a lower number
of studies devoted to orchid populations and con-
servation threats, these results are the most im-
portant for the knowledge on Orchidaceae species
due to the global increase in habitat degradation
and destruction, climate change, livestock graz-
ing (e.g. see Soto Arenas et al., 2007; Liu H. et
al., 2010; Liu Q. et al., 2015; Kull et al., 2016;
Le Roux et al.,, 2019). The highest number of
population-based studies has been concerned in-
vestigations of 1-2 orchid species (e.g. Raventos
et al., 2015; Khapugin et al., 2016, 2017a; Br-
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zosko et al., 2017; Puchnina, 2017; Kirillova &
Kirillov, 2020). However, there are a few studies
(Pierce et al., 2006; Stefaniak et al., 2013; Talalaj
et al., 2017) concerning a higher number of or-
chid species which are more valuable for further
comparison. Finally, the lowest number of studies
on orchids in PAs was devoted to economic im-
portance and use of orchids. They predominantly
concerned South Asian (Samant et al., 1998) and
East Asian (Liu H. et al., 2014) PAs, where or-
chids are mostly considered as medicinal plants.
Other studies have confirmed the wide economic
use of orchids in Asia, too (Bulpitt, 2005; Chau-
han & Chauhan, 2014; Kreziou et al., 2016).

On the basis of the review of quality of jour-
nals, no considerable differences in the number
of journals with different quartiles in both Sco-
pus and WoS CC databases could be found. This
is an evidence for the wide diversity of studies
on orchids in PAs with almost an equal number
of journals per quartile. Among the 159 journals
included in the review, there was only one title
(Lankesteriana indexed in Scopus) focusing on
the study of Orchidaceae. Noteworthy, of the to-
tal number of identified journals, Lankesteriana
published almost the highest number of articles
included in this review (Table). Despite its pres-
ence in the 3" quartile of Scopus and its high
value for orchid taxonomy and conservation,
this title is still not included in WoS CC (Karre-
mans, 2016). Among the 17 distinguished leading
journals, six of them (Phytotaxa, Lankesteriana,
Turczaninowia, PhytoKeys, Plant Systematics
and Evolution, Taiwania) predominantly publish
taxonomic studies, two journals (Biodiversity and
Conservation, Biological Conservation) focus on
nature conservation studies. Other journals pub-
lish studies on botany, ecology and distribution
of plants, including orchids. Thus, the whole list
of journals includes titles predominantly dealing
with taxonomy and conservation of orchids.

In this systematic review the utility of sys-
tematic reviews in both indicating and filling
gaps in the literature on orchids in PAs has been
shown. However, even if a review is based on na-
tional and international databases, it is not always
possible to identify a range of the most important
and comprehensive studies, particularly related
to Orchidaceae species in PAs. Obviously, there
is a need to include a higher number of related
studies in some regions (e.g. Northern Asia, Af-
rica, northern part of North America). It is urgent
to fill large gaps in the knowledge on Orchida-
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ceae in PAs. To obtain a full picture of studies
on orchids in PAs, we suggest taking into account
studies of orchids in temperate PAs in a higher
number of non-English-language literature and
a wider range of scientific regional and national
databases. These actions will potentially broaden
the knowledge and understanding of orchid biodi-
versity and conservation worldwide.

Conclusions

Despite the undoubted significance of inter-
national (Web of Science Core Collection and
Scopus) and national (Russian Science Citation
Index) databases to search and accumulate the
most important data, the use of only these sources
is not sufficient to generalise full comprehensive
data about Orchidaceae worldwide. It especially
concerns the regions outside the tropics and sub-
tropics where there are numerous taxonomic,
distributional, and populations-based studies.
A large portion of valuable data on distribution,
population status, and economic importance of
orchids in PAs is obviously stored in national,
non-English, databases. Proposed is the necessity
to use additionally other, in English or non-Eng-
lish-language, national and regional databases to
conduct the most comprehensive systematic re-
views on Orchidaceae within and outside PAs.
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INIOBAJIBHBIN JINTEPATYPHBIN OB30P JIAHHBIX Ob OPXUJIESIX
HA OCOBO OXPAHAEMBIX ITPUPOIHBIX TEPPUTOPUAX

A. A. Xanyrun'?

'O6wedunennas oupexyus Mopooecko20 20¢y0apcmeeHno20 NPUpoOHO20 3aNn06EOHUKA
umenu I1.I" Cmudosuua u nayuonanvrho2o napka « Cmoasbnwiily, Poccus
2Tromenckuil 20cyoapcmeennulil yrueepcumem, Poccus
e-mail: hapugin88@yandex.ru

JlanHas craThs npencTasisieT co0oi 0030p MUPOBOH JINTEPATYPBl, TOCBSIIEHHBIH N3YYEHUIO BUI0B CEMENCTBA
Orchidaceae Ha 0c000 oxpaHseMbIX TPUPOIHBIX TeppuTopusx (OOIIT). Pabora HanpaBieHa Ha MIOHUMAaHKUE Ha-
npasieHuit uccnenoBanuii opxujeit Ha OOIIT mo Bcemy Mupy. MBI HCIOIB30BaIM METOAOJIOTHIO, XOPOIIIO 3ape-
KOMEH/IOBABIIYIO ce0si B OMOJIOTMYECKUX M METUIIMHCKUX HayKaX, C aKLIEHTOM Ha JIBE MEXIyHAPOIHbIE U OJIHY
HaIMOHAIBEHYI0 0a3bl qaHHbIX (Scopus, Web of Science Core Collection, PUHII). Hamu Obuti M3ydYeHbI JaHHBIC
o mecroHaxoxkaeHun kaxnoit OOIIT, uccienoBanHoro OMoTONa M OOCY)KIAEMON TEMaTHUKE MCCIIEIOBAHMS C
yueroM kareropun OOIIT no knaccudukarmm MCOIL. Mbl IpeaonoKuiIn, 4T0 OpXUIEH MPEUMYIECTBEH-
Ho uccnenytorcs Ha OOIIT, 1 mo3ToMy OIyOJIMKOBAaHHBIE PE3YNIBTAThl 3TUX UCCIIEAOBAHUI JIOJDKHBIM 00pazoM
IIPOMHAEKCHPOBaHbI OuOIHorpaduueckuMu 0a3zaMu JJAaHHBIX BO BCeM MHpe. Mbl MpOBEpHIIH, OyIyT JIM Takue
Haubosee yrpoykaeMble M OJIHU U3 CaAMBIX M3y4aeMbIX PACTEHHH, KaK OPXHUJIEH, A€TAILHO U HHTEHCUBHO HCCIIe-
JIOBaHbI HA 3aKOHOJATEIILHO OXPAHSIEMBIX TEPPUTOPHSX (IPUPOAHBIC 3aIIOBEJHUKH, HAIIMOHAJIbHBIC TIAPKH, Ta-
MSITHUKH ITPUPOJIbI, 3aKa3HUKH JIMKOM IPUPOABI U T.21.)? A Tak)Ke OXBAThIBAIOT JIM 0a3bl JaHHBIX Scopus, Web of
Science Core Collection, PUHI] GonbrmHcTBO myOnukanuii, mocssimeHHbIx opxuaesim #Ha OOIIT B miobansHOM
Mmacuirabe. Hamu BoisiBiena 331 myOnukanus, nocssimenHast opxuaabiM Ha OOIIT, B Tom yncite 72 myoaukanun
u3 6a3b1 nanabix PUHII, 96 — u3 6a3el qanHbix Scopus, 163 — u3 6a3sl janHbIx Web of Science Core Collection.
Bosbiiast yacTh Mccinen0BaHUi OblIa MPOBEAEHA B TPOIMKAX, B TO BPEMsI KaK KPYITHbIE PETMOHBI YMEPEHHOU
u cyorpornuueckoii 300 (CeBepHast EBpasus, LlentpanbHas u 3anagnas Asus, CeBepHas u lleHTpanbHas ya-
ctu CeBepHO# AMepuku, BHeTpornideckass AQprka, Oonblias yacth ABCTpaiiMK) ObUTH €11a00 MpPEICTaBICHBI
MyOIMKaMsIMHU B aHAJIM3UPYEMbIX 0a3ax JaHHbIX. BoJBIIMHCTBO HcceoBaHni OBIJIO POBEAEHO B jecax (o
yOBIBaHHUIO YUCIa TyOIMKAMN — TPOITMYECKUX, YMEPEHHOH 30HBI, TaeKHBIX). OHU OBUIN TTOCBSIIEHBI IPEHMY-
IIECTBEHHO PACIpPOCTPAaHCHUIO U pa3HooOpa3uto opxuaHbeix Ha OOIIT. MeHbliee KOTHYSCTBO HCCICIOBAHUIMA
OBUIO TOCBSIIIIEHO TAKCOHOMUH, CTPYKTYpE U TUHAMHKE OIS, YIPO3€ NCUE3HOBEHUH OPXUIHBIX, @ TAKKE
B3aUMOJICHCTBHSIM OPXHUHBIX C JPYTUMH OpraHu3MaMH (HaCEKOMBIMHU-OIBUIUTEISIMH, JIepeBbsiMU-popoduTa-
MU, rpudaMHu-CUMOMOHTaMM). MBI TaK)ke NPUIIUIN K BBIBOJLY, YTO HCIIOJIB30BAaHHUE TOJILKO 0a3 JIaHHBIX Scopus,
Web of Science Core Collection, PUHI] He MOXeT MpeaOCTaBUTh TOCTATOYHOTO KOJTMYESCTBA JAHHBIX JJIS BCE-
CTOpOHHET0 00001IeHns JaHHbIX 00 uccienoBanusx opxuaeil Ha OOIIT B miobansHOM Mactitabe. [ist Oymy-
IIMX CUCTEMAaTH4YEeCKUX 0030pOB MPEIaraeTcsi UCIOIb30BaTh APYTHe, HE TOIBKO aHIJIOSA3bIUHbIE, MEXKTyHAPOI-
HBIE M HALMOHAJIbHBIE 0a3bl JaHHBIX, HACKOJIBKO 3TO BO3MOXHO.

KuaroueBbie cioBa: Orchidaceae budnuorpaduueckast 6a3a naHHBIX, OHOpa3HOOOpa3Ke, 3alOBEIHHUK, MECTOO-
OuTaHue, HAIMOHAIILHBIM MApPK, COXPaHEHHE MPUPOJIbI, YTPOKAEMbIE TAKCOHBI, (DOKYC UCCIIEI0OBAHUS
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