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INTERNATIONAL EXPERIENCE OF RESEARCH
ON PLANT BIODIVERSITY CONSERVATION

The relevance of this study is driven by the need to understand the role of plant diversity conserva-
tion in the face of global environmental challenges and is reflected in the growing number of publica-
tions in the Scopus database (1973-2024), where 44,334 works were identified using the search terms
“conservation” and “biodiversity”. The aim is to reveal the main trends and directions emerging in the
international scientific field focused on flora protection. The methodology is based on collecting and
statistically processing publications, as well as conducting digital analyses that make it possible to deter-
mine research dissemination dynamics and assess the contributions of different scientific disciplines and
institutions. The theoretical significance of the work lies in the systematization of scientific knowledge
about ecosystem-based approaches to species conservation, the interdisciplinary nature of the research,
and global scientific collaboration. Its practical significance of the study is determined by the possibility
of using the results obtained to adjust environmental strategies, optimizing resource planning and form
international collaboration. The results obtained demonstrate a significant increase in research interest,
which is confirmed by a steady increase in the number of scientific publications, especially noticeable
since the end of the 20th century and continuing to the present. The conclusions emphasize the critical
importance of a comprehensive approach and concerted efforts by the scientific community, govern-
ment bodies, and the public in ensuring the long-term maintenance of plant biodiversity worldwide.

Keywords: plant, conservation, biodiversity, environment, ecosystem.

M. BakbiTkaHoBa'*, K.X. MaxmyaoBa', A.Y. Tyskb6aeBa?

TAGar aTbiHAaFbl Ka3ak YATTbIK, MeAarormkaAblk, yHMBepcuTeTi, Aamarsl, KasakcraH
2A.H. TymuaéB aTbiHAaFbl Eypasus yaTTbIK, yHUBepcuTeTi, AcTaHa, KasakcraH
*e-mail: maral.bakytzhanova@mail.ru

OcimaikTepAiH 6MOBPTYPAIAIriH cakTay 60¥ibIHLLA
XaAbIKApaAbIK, 3epTTey TaXxipuoeci

ByA 3epTTeyAiH ©3€eKTIAIr 3KOAOTMSIAbIK, CblH-KATEPAEp XaFAalMbIHAQ ©CIMAIKTEPAIH BPTYPAIAIriH
CaKTayAbIH POAIH TYCiHY KQ>KEeTTIAITiHEH TybIHAQMAbI >kaHe Scopus (1973-2024 xblAAap) MOAIMETTED
6a3acbIHAAFbI XKapusAaHbIMAAP CaHbIHbIH CTaTUCTUKAABIK, ©CYiHEH KOpIHeAl, oHAA “conservation” >xaHe
“biodiversity” cypatbicTapbl 6onbiHWA 44 334 >xymMbic TabbiAAbl. MakcaT-hAopaHbl KopFayFa apHaA-
faH XaAblKAPAAbIK FbIAbIMM CaAaA@ KAAbIMTAaCKaH Herisri TeHAEHUMSIAAP MeH 6arbITTapAbl aHbIKTay.
DaicTeme 6ACbIABIMAAPAbI XKMHAYFa >KOHE CTaTUCTUKAAbIK, BHAEYTe, COHAAM-aK, 3ePTTEYAEPAIH TapaAy
AVHAMMKACbIH aHbIKTayFa >XoHe 8PTYPAI FbIAbIMU MBHAEP MEH MHCTUTYTTapAbIH YAECTepiH Gararayra
MYMKIHAIK 6epeTiH TaaAayAbIH CaHAbIK, TYPAEPIH XXyprisyre HerizaeAreH. XyMbICTbIH TEOPUSIABIK, Ma-
HbI3ABIAbIFbI TYPAEPAI CaKTayAblH 3KOXYMEAIK TOCIAAEPI, 3epTTeyAepAiH MOHAPAAbIK, CUMATbl YKaHe
>kahaHADbIK, FbIAbIMW KOOTMepaumsi TypaAbl FbiAbIMM BIAIMAIL XKyrieaey 6GOAbIn Tabbirasbl. 3epTTeyAiH
MPaKTUKaAbIK, MaHbI3AbIAbIFbI TaOUFATTbl KOPFay CTpaTerMsiAapbiH Ty3eTy, PecypCTbiK, KOCMapAapAbI
OHTAMAQHAbBIPY XK8HE XaAbIKAPAAbIK, bIHTBIMAKTACTbIKTbl KAAbINTACTbIPY YLUIH aAbIHFAH HOTUXKEAEPAI
narAaAaHy MYMKIHAIFIMEH aHbIKTaAaAbl. HaTuxKeAep FbIAbIMU KbI3bIFYLIbIABIKTbIH alTapAbIKTan ecyiH
KepceTeAi, OYA FbIAbIMM XKapUSIAQHBIMAAP CaHbIHbIH TYPaKTbl 6CYyiMEH pacTaAaabl, acipece XX facbip-
AbIH asiFbiHaH 6acTan Kasipri yakplTka AeiiH 6arkaraabl. HaTuxkeAep eciMaiKTepAIH, OMOBPTYPAIAIriH
>kahaHAbIK, AEHrenAe y3ak Mep3iMAi KOAAQY iCIHAE FbIAbIMM KAybIMAACTBIKTbIH, YKIMETTIK KYPbIAbIM-
AAPAbIH K8HE KOFaMHbIH, KelleHAI Ke3Kapacbl MeH GipAeCKeH KyLi-KirepiHiH MaHbI3Abl MaHbI3AbIAbI-
FbIH KOpCeTeA|.

Ty#iH ce3aep: eciMAiK, TabUFaTTbl KOpFay, BMOBPTYPAIAIK, KOpLIaFaH 0pTa, SKOXKYHe.
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MeXXAyHapOAHDIH OMbIT UCCAEAOBAHMI
Mo COXpaHeHUI0 6MopPa3HO0Opa3nsa pacTeHUH

AKTYaAbHOCTb AQHHOTO MCCAEAOBAHMUSI MPOAMKTOBaHA HEOOXOAMMOCTBIO OCMbBICAEHUSI POAU CO-
XpaHEHWs PAaCTUTEABHOrO Pa3HOOOpasus B YCAOBMSX IKOAOTMYECKMX BbI3OBOB M OTPaXkeHa B CTaTu-
CTUYECKOM poCTe umcAa nybamkaumini B 6ase AaHHbix Scopus (1973-2024 roabl), rae no 3anpocam
«conservation» u «biodiversity» o6HapyxeHo 44 334 paboTbl. LleAb cOCTOUT B TOM, UTOObI BbISBUTb OC-
HOBHble TEHAEHLMM U HaNPaBAEHMSI, CKAQAIBAIOLLMECS B MEXKAYHAPOAHOM Hay4YHOM MOAE, MOCBSILLEH-
HOM oxpaHe hAOpbl. MeToAOAOrMS onupaeTcst Ha cOop M CTaTUCTMYECKY0 06paboTKy MyOGAMKaLmMiA, a
Tak>Ke NPOoBeAEeHMe LM(PPOBbIX BUAOB aHAAM3a, MO3BOASIOLMX ONPEAEAUTb AMHAMUKY PACTPOCTPaHe-
HUS MCCAEAOBAHMIA U OLLEHUTb BKAQA PA3AMUHBIX HAyUHbIX AUCUMIAMH U MHCTUTYTOB. TeopeTunyeckas
3HAUMMOCTb PABOThl 3aKAIOUAETCS B CUCTEMATM3ALIMM HAYUYHbIX 3HAHWI 06 3KOCUCTEMHbIX MOAXOAAX K
COXPAHEHUIO BUAOB, MEXKAMCLMINAMHAPHOM XapakTepe UCCAEAOBAHMI U TAOOAABHOI HayuHOM Koore-
pauuu. MNMpakTryeckas 3HAUYMMOCTb MCCAEAOBAHUS OMPEAEASIETCS BO3MOXKHOCTbIO MCMOAb30BaHUS MO-
AYYEHHbIX PE3YAbTATOB AASl KOPPEKTUPOBKM MPUPOAOOXPAHHbIX CTPATErMiA, ONTUMMU3ALMK PECYPCHbIX
MAQHOB 1 (DOPMMPOBAHMS MEXKAYHAPOAHbBIX KOAAaBOpaLmii. [ToAyUeHHble pe3yAbTaTbl AEMOHCTPUPY-
0T 3HAUUTEABHOE YBEAMUEHUE UCCAEAOBATEABCKOIO MHTEPECA, YTO NMOATBEPXKAAETCS YCTOMUMBbBIM PO-
CTOM UMCAQ Hay4YHbIX NMy6AMKaLLMIA, 0COOEHHO 3aMETHbIM C KOHLLA XX BEKa M COXPAHSIOLLIMMCS MO HACTO-
suiee Bpems. BbIBOAbI YKa3bIBalOT HA KPUTUUECKYIO BaXKHOCTb KOMIMAEKCHOTO MOAXOAQ M COBMECTHbIX
YCUMAUI HAay4YHOrO COOOLLECTBA, MPABUTEAbCTBEHHBIX CTPYKTYP M OOLWECTBEHHOCTU B AEAE AOATOCPOY-

HOro NnoaAep>kaHus 61opasHoobpasms pacTeHmin Ha rA0GaAbHOM YPOBHE.
KAtoueBble cAOBa: pacTeHue, oxpaHa NpupoAbl, GropasHoobpasne, okpysKatollas CpeAa, KOCU-

cTema.

Abbreviations and designations

NGO - National Government Organisation;
CNRS - French National Centre for Scientific Re-
search; INRAE — France’s National Research Insti-
tute for Agriculture, Food and Environment

Introduction

Plant biodiversity conservation is a key prior-
ity in modern science, as plant ecosystems play a
crucial role in maintaining ecological balance and
ensuring sustainable human development. Analyz-
ing publications in the international Scopus data-
base makes it possible to identify current trends,
knowledge gaps, and promising research directions
in this field. Such research is particularly relevant
in the context of global climate change, degradation
of natural landscapes, and increasing anthropogenic
pressure, which call for enhanced scientific dialogue
and knowledge exchange among researchers in dif-
ferent countries.

Under current conditions, in which ecosystems
are experiencing increasingly evident transforma-
tions, specialists pay special attention to conserving
plant biodiversity through the use of local species,
comprehensive habitat restoration, and active com-
munity engagement. This is confirmed by numerous

studies showing, for example, the necessity of plant-
ing local flora in urban landscapes [1] and high-
lighting the importance of such flora in maintain-
ing vital ecological functions [2]. They also point
to the significant resilience of ecosystems to inva-
sions and climate change when indigenous plants
are introduced [3]. Meanwhile, effective measures
for creating and maintaining migration corridors
support species diversity [4], and overlooking the
risk of gradual forest shading may reduce biologi-
cal diversity levels [5]. In the context of combat-
ing invasive species, the benefits of comprehensive
monitoring of community structure have been noted
[6], which is particularly relevant when involving
local residents in joint projects and agroecological
programs [7, 8]. Restoration practices show prom-
ise for both the use of spontaneous succession in
disturbed areas [9] and the incorporation of mutu-
ally beneficial interactions among species, includ-
ing collaboration between plants and bivalves [10].
Meanwhile, managing peatlands with an awareness
of climate fluctuations becomes both economically
and ecologically significant [11], aligning with find-
ings that indicate a tight link between microbial and
plant diversity [12]. Engaging citizens in monitoring
and supporting projects also brings about positive
shifts in ecosystems [13, 14], while comprehensive
planning and adaptive management aimed at both
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preserving biodiversity and developing “green” en-
ergy help mitigate the impacts of fragmentation and
climate change [15].

Between 1973 and 2024, 44,334 publications
referring to “conservation” and “biodiversity” were
recorded in the Scopus database, indicating growing
scientific interest in protecting and conserving bio-
diversity. Researchers in the United States are the
most active, with 11,037 papers, significantly out-
pacing colleagues in the United Kingdom (6,534)
and Australia (5,177), reflecting strong support for
environmental research in these countries. Notable
contributions are also made by scientists in China
(4,522) and Germany (3,746), along with coun-
tries in South America and Europe — such as Bra-
zil (3,174), Canada (2,879), France (2,802), Spain
(2,531), and Italy (2,479) — demonstrating the mul-
tidimensional nature of global collaboration. India
(1,854) and South Africa (1,668) also represent
substantial research capacity in developing regions,
underscoring the value of a transnational approach
to biodiversity conservation. Other participants in-
clude Switzerland (1,639), the Netherlands (1,528),
Sweden (1,368), and Portugal (1,143), illustrating
the distribution of interest across Europe. Latin
American countries — such as Mexico (1,055), Ar-
gentina (630), and Chile (506) — showcase the re-
gion’s high environmental priorities, and the activity
in Asian countries, including Japan (971) and Indo-
nesia (870), highlights the wide geographic engage-
ment in nature protection research. Even states with
a relatively smaller number of publications, such as
Kazakhstan (35) or Luxembourg (40), contribute to
the overall body of knowledge in this area, indicat-
ing that biodiversity conservation extends beyond
local boundaries and becomes a collective human
challenge requiring multifaceted and cross-cultural
cooperation.

Our study, “Plant Biodiversity Conservation:
A Scopus-Based Publication Analysis”, aims to
provide a comprehensive review of scientific lit-
erature retrieved by the keywords “conservation”
and “biodiversity” and indexed in the Scopus da-
tabase for the period from 1973 to 2024. We seek
to identify major scientific trends, methodological
approaches, and the most significant thematic areas
shaping today’s agenda in plant conservation. Ob-
jectives include performing a quantitative analysis
of publication activity, determining how interest in
this issue has changed over time, and identifying the
leading research groups and organizations influenc-
ing the development of this field. Special attention
will be paid to defining the most influential journals
and authors, examining the geographic distribution
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of studies, and finding potential knowledge gaps.
Based on the acquired data, we plan to outline prom-
ising future research directions, which will not only
deepen our understanding of plant biodiversity con-
servation processes but also facilitate the design of
effective ecosystem protection strategies at regional
and global levels.

Studies devoted to ecological restoration and
sustainable habitat management emphasize the need
for an integrated approach that combines ecologi-
cal, social, and economic dimensions, as reflected
in the works by Wei et al. [16], Ma [17], Tian et al.
[18], and Hong [19]. Rather than simply restoring
the original structure of ecosystems, the objective
is to enhance their functional potential in order to
ensure long-term resilience against anthropogenic
pressures and climate changes [20, 21]. A key fac-
tor is the prioritization of restoration areas based on
analyses of ecological patterns [22, 23] and vulner-
ability [24], as well as the involvement of local com-
munities and consideration of their needs to increase
the effectiveness of implemented measures [25].
Moreover, the use of modern technologies such as
remote sensing and geospatial modeling allows for
a more accurate assessment of disturbed sites and
the success of restoration activities [26], opening up
prospects for more effective natural resource man-
agement.

In addition to on-site restoration of native com-
munities, a variety of methods for preserving plant
diversity outside their natural habitats are being ex-
plored. In-situ efforts include protecting species in
their natural ecosystems and maintaining natural
ecological interactions [27-29], whereas ex-situ ap-
proaches rely on establishing genetic resource re-
positories, botanical gardens, and similar facilities
[30, 31]. The consolidation of these strategies is con-
sidered within the “One Plan Approach”, in which
both methods complement each other to improve
the chances of conserving and restoring endangered
species [32-34]. Tools such as seed banking and
genetic analysis help respond quickly to emergen-
cies and supplement work in protected areas, form-
ing a foundation for sustainably replenishing wild
populations [35-38]. It is also important to take into
account geographic and genetic gaps, as well as to
engage local communities and farming enterprises,
to strengthen the role of traditional knowledge and
practices in plant conservation [39-41].

The involvement of local residents and the for-
mation of effective policy in biodiversity conserva-
tion are directly linked to the successful implemen-
tation of the measures described. Valdez [42] shows
how collaborative decision-making that includes
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community input fosters sustainable planning in
the Andes and provides a more precise informa-
tion framework. Similar conclusions are drawn by
Simon et al. [43], underscoring that cooperation
among scientific institutions, authorities, and the
public simplifies resource monitoring and heightens
citizens’ awareness. Vogel [44] likewise points to
the importance of community participation in pre-
serving remaining woodland areas in Malawi, while
Madaki [45] and Crowley et al. [46] emphasize the
value of traditional knowledge. The role of effective
communication in conservation efforts is explored
by Uggla [47], illustrating how the emotional as-
pect of policy can be essential for garnering public
support. Citizen-led initiatives and citizen science
projects [48, 49] add impetus to implementing pro-
biodiversity practices, and the analysis of how local
politics and NGOs affect conservation [50] indicates
that accounting for social, economic, and cultural
factors is key to successful environmental actions.

Hence, regarding these three aspects — ecosys-
tem restoration, integrating in-situ and ex-situ strat-
egies, and community involvement — it emerges that
a comprehensive approach, where scientific advanc-
es, policy mechanisms, and social engagement rein-
force one another, is most effective for preserving
plant diversity.

Materials and methods

2.1 Materials

The analysis of publications addressing plant
biodiversity conservation is based on a broad corpus
of data collected over the period from 1973 to 2024,
encompassing 44,334 academic works. Searches
were performed in the Scopus database using the
keywords “conservation” and “biodiversity”. The
discovered materials exhibit considerable diversity
in format, with the majority accounted for by scien-
tific articles (34,988), followed by reviews (3,899),
conference papers (2,215), book chapters (914), as
well as notes (675) and letters (644). A smaller yet
noteworthy proportion of publications consists of
short surveys (491), editorials (325), books (89),
“Data Papers” (69), retracted articles (9), reports
(7), errata (6), and conference reviews (3). This wide
range of publication types illustrates the interdisci-
plinary nature of the topic and highlights the variety
of research perspectives.

Among the journals most frequently publishing
works in the selected area, Biological Conservation
(1,786), Conservation Biology (1,406), Biodiversity
and Conservation (1,378), PLOS ONE (1,197), and
Forest Ecology and Management (988) stand out.

Science of the Total Environment (939), Ecological
Indicators (829), Journal of Environmental Man-
agement (737), Nature (716), and Science (714) also
make noteworthy contributions. This distribution of
publications indicates that plant biodiversity conser-
vation involves not only strictly biological and eco-
logical dimensions, but also a wide range of related
fields — from resource management to analyzing
anthropogenic impacts on ecosystems. In addition,
specialized journals focusing on particular aspects
of ecology, forestry, and agriculture (e.g., Forests
and Agriculture, Ecosystems and Environment), as
well as comprehensive interdisciplinary outlets such
as Scientific Reports and Global Change Biology,
further broaden the landscape. Such a breadth of
coverage and variety of sources supply a founda-
tion for an all-encompassing investigation into the
evolution of scientific interest and trends in plant
conservation studies, as well as for identifying ad-
vanced practices for ecosystem preservation.

2.2 Instrument

Initial processing and statistical evaluation of
the collected sample are performed using the SPSS
software package, which enables basic descriptive
analyses (means, medians, modes, standard devia-
tions). The choice of this tool is justified by its rec-
ognized efficiency for handling extensive data sets,
its flexibility in result visualization, and its wide ar-
ray of statistical methods suitable for environmental
and related scientific research.

2.3 Procedure

At the initial stage, data was collected through
a targeted search for publications in the Scopus da-
tabase. The search filters took into account the time
frame (1973-2024), as well as the specified key-
words relevant to the research topic. Further, each
entry (article, review, conference report, etc.) was
pre-sorted to remove duplicate results and materials
unrelated to the topic. At the same step, a database
was created indicating the type of source, the year
of publication, the name of the journal, the list of
authors, and other metadata.

The second stage was the statistical processing
of the selected materials using SPSS. Here, general
indicators of publication activity were calculated,
the distribution of works by year, and the main sta-
tistical characteristics (averages, medians, and stan-
dard deviations) were identified.

In the final step, content analysis tools were used
for qualitative research of text fields and metadata.
As part of this analysis, the encoding of the most
frequently encountered keywords, expressions, and
thematic areas was carried out. The results of statis-
tical and content analysis were summarized in gen-
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eral diagrams, tables and graphs, forming a system-
atic picture of research activity, which provided a
holistic view of the structure, focuses and dynamics
of accumulated scientific knowledge on plant biodi-
versity conservation.

Results and discussion

A comprehensive statistical and content anal-
ysis made it possible to identify a number of key
trends and focal points in studies on plant diversity
conservation and protection. As part of the analy-
sis, changes in publication counts over time were
examined, providing insights into how scientific
interest evolved during the observation period. The
geographic scope of research indicated the contribu-
tion of various countries to the development of this
field, revealing worldwide distribution of researcher
activity. Investigation into branches of knowledge
and leading organizations shed light on the most in-
fluential research centers shaping the study agenda.
An analysis of journals identified major platforms
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for publishing relevant works, while an assessment
of keywords in article titles helped pinpoint princi-
pal thematic focuses and the most frequent terms.
Finally, the study of citations enabled the selection
of the most influential research, which frames the
current debate and sets the course for the ongoing
advancement of scientific thought in this domain.

An examination of the number of publications
from 1973 to 2024 related to plant diversity conser-
vation showed a stable upward trend. In the early
part of this timeline, data were almost absent (only
isolated studies appeared in 1973, and for an extend-
ed period afterward no publications were recorded),
but starting in the mid-1990s, a gradual increase was
observed. A more marked rise began after the year
2000: from 260 works in 2000 to 1,486 in 2010,
underscoring the growing interest among research-
ers in plant biodiversity issues. From 2011 onward,
the number of publications has continued to climb,
reaching 2,880 by 2020 and 3,251 by 2021, indicat-
ing heightened global scientific attention to the topic
(Figure 1).

2010 2020 2030

Figure 1 — Dynamics of publication activity in plant biodiversity conservation research: analysis
of Scopus data for 1973-2024

(Source: authors’ calculations based on Scopus-indexed publications)

Against the backdrop of this growth, a maximum
value (3,716) was recorded in 2024, pointing to a fur-
ther expansion of research interest. High figures for
2023 (3,242 publications) and 2022 (2,934) likewise
underscore that ongoing support for public aware-
ness campaigns and scientific programs related to
protecting and restoring plant communities continues
to drive active publishing. The consistent increase in
the number of studies, particularly in the last few de-
cades, indicates that plant biodiversity conservation
research has firmly established itself in the scientific
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discourse, promoting the growth of multidisciplinary
research and informing scientifically grounded envi-
ronmental management strategies.

An analysis of the geographical distribution
of publications on plant biodiversity conservation
shows the United States in the lead, with 11,037
works. Next are the United Kingdom (6,534) and
Australia (5,177), highlighting the active involve-
ment of researchers from these countries in advanc-
ing this scientific area. China (4,522) and Germany
(3,746) complete the top five, demonstrating sub-
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stantial contributions from their research teams and
confirming the extensive international character of
the subject matter. Brazil (3,174), Canada (2,879),
France (2,802), Spain (2,531), and Italy (2,479) also

register significant figures, forming a top-10 group
of countries with the highest volume of publica-
tions, and reflecting a diverse range of interest in the
topic (Figure 2).
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Figure 2 — Top 10 countries by the number of publications on plant biodiversity conservation: analysis
of Scopus data for 1973-2024

(Source: authors’ calculations based on Scopus-indexed publications)

Other nations — ranging from India (1,854) to
Kazakhstan (35) — also make a notable contribu-
tion to the global body of knowledge, underscoring
that the protection of natural resources and the ge-
netic diversity of plants resonates worldwide. Ex-
amination of this distribution not only reveals the
scientific activity in each country but also clarifies
the extent of national research development on this
issue, the level of collaboration among states, and
the opportunities for mutually beneficial exchange
of expertise aimed at more effective solutions to the
planet’s environmental challenges.

An analysis of publication distribution by field
of knowledge showed that studies on plant biodiver-
sity conservation are most actively pursued in Envi-
ronmental Science (27,137 works) and Agricultural
and Biological Sciences (24,624), underscoring the
priority of ecological and biological dimensions in
this subject area. Meanwhile, a sizable portion of
publications is found in Social Sciences (4,936),
pointing to the importance of a sociocultural con-
text and an interdisciplinary perspective in nature

conservation. Multidisciplinary (3,791) also plays a
substantial role, combining research that cuts across
different scientific domains and promotes a holistic
examination of how ecosystems and societies inter-
act (Figure 3).

Other fields, including Earth and Planetary Sci-
ences (3,605) and Biochemistry, Genetics and Mo-
lecular Biology (3,519), reflect the fundamental un-
derpinnings of biodiversity research and the search
for genetic adaptation mechanisms in plants. Engi-
neering (1,284), Computer Science (1,271), and En-
ergy (1,219) illustrate the development of applied
approaches, examining technological solutions for
preserving biodiversity and optimizing energy and
technical processes with ecological requirements in
mind. Medicine (1,159), Decision Sciences (996),
and Economics, Econometrics and Finance (872)
round out the overall picture, emphasizing health
issues, socio-economic analysis, and policymaking
considerations — factors without which it is difficult
to realistically assess and implement strategies for
safeguarding plant diversity.
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Figure 3 — Top 12 fields by the number of scientific publications
on plant biodiversity conservation: analysis of Scopus data for 1973-2024

(Source: authors’ calculations based on Scopus-indexed publications)

An analysis of publication counted by organi-
zations indexed in Scopus indicates a high concen-
tration of scientific activity in the largest research
centers. Leading the list is the Chinese Academy
of Sciences (1,558 works), followed by the CNRS
Centre National de la Recherche Scientifique
(1,270) and The University of Queensland (1,026),
attesting to these institutions’ particular focus on
environmental issues. The University of Oxford

University of Chinese Academy of Sciences
Wageningen University & Research
University of Cambridge

Sveriges lantbruksuniversitet

INRAE

(662) and the Commonwealth Scientific and Indus-
trial Research Organisation (658) also significantly
advance research in plant diversity conservation.
INRAE (640), Sveriges lantbruksuniversitet (614),
the University of Cambridge (608), Wageningen
University & Research (588), and the University
of Chinese Academy of Sciences (582) complete
the top 10, underscoring its multinational character
(Figure 4).
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Figure 4 — Top 10 organizations by the number of scientific publications
on plant biodiversity conservation: analysis of Scopus data for 1973-2024
(Source: authors’ calculations based on Scopus-indexed publications)
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In addition to these entities, others such as Na-
ture Conservancy (581), The Australian National
University (557), James Cook University (554), and
various other educational and conservation organi-
zations actively study and implement practices for
preserving plant communities. The considerable
presence of universities, research institutes, and
NGOs in this list highlights the global scale and
broad spectrum of research interests aimed at solv-
ing major environmental problems.

An examination of the contribution of scientific
journals to studies on plant biodiversity conservation
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Conservation Biology

Biological Conservation
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points to a clear lead for Biological Conservation,
with 1,786 publications, followed by Conservation
Biology (1,406) and Biodiversity and Conservation
(1,378). PLOS ONE (1,197), Forest Ecology and
Management (988), and Science of the Total Envi-
ronment (939) also hold steady positions. By synthe-
sizing findings from diverse research areas — ranging
from applied cases to general theoretical issues — these
journals help form a systematic understanding of
tasks related to ecosystem protection and the genetic
diversity of plants, while fostering new approaches to
restoring natural landscapes (Figure 5).
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Figure 5 — Top 10 scientific journals by the number of publications
on plant biodiversity conservation: analysis of Scopus data for 1973-2024

(Source: authors’ calculations based on Scopus-indexed publications)

The ranking also includes journals covering
related facets of ecology, sustainable resource use,
and applied research, such as Ecological Indica-
tors (829), Journal of Environmental Management
(737), Nature (716), and Science (714). The pres-
ence of both specialized journals focusing on con-
servation and high-profile general-interest journals
underscores the significance of the topic for a wide
range of researchers and demonstrates the multidis-
ciplinary character of modern scholarship on plant
diversity conservation.

Occupying top positions by citation count are
foundational works that address various aspects of
biodiversity conservation and the related ecological
risks. The most-cited publication is “Biodiversity
hotspots for conservation priorities” by Myers, N.,
Mittermeler, R.A., Mittermeler, C.G., Da Fonseca,
G.A.B., and Kent, J. (2000), with 22,942 referenc-

es, highlighting its role in shaping major directions
in nature conservation studies. Next are “Global
consequences of land use” (Foley, J.A., DeFries,
R., Asner, G.P., et al., 2005) with 9,782 citations
and “4 safe operating space for humanity” (Rock-
strom, J., Steffen, W., Noone, K., et al., 2009) with
8,404, reflecting a strong focus on land-use change
and global environmental security. Also included
in this group of highly influential publications
are “Food in the Anthropocene: the EAT-Lancet
Commission on healthy diets from sustainable food
systems” (Willett, W., Rockstrom, J., Loken, B.,
et al., 2019), with 6,329 citations, and “Solutions
for a cultivated planet” (Foley, J.A., Ramankutty,
N., Brauman, K.A., et al., 2011) with 5,913, un-
derscoring the significant role of the food system
in the context of ecology and global development
(Table 1).
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Table 1 — Top 10 most-cited works in plant biodiversity conservation: Scopus-based analysis for 1973-2024

Title of the Work Authors Source Year Citations
. . . Myers, N., Mittermeler, R.A.,
A’”decéﬁi‘r"v‘;‘tﬁff‘tryig‘r‘i’;se"s‘)ts for | Mittermeler, C.G., Da Fonseca, | @7e ;5033f§z;2)’ TP | 2000 | 22942
P G.AB., Kent, J.
Review 2. Global consequences of | Foley, J.A., DeFries, R., Asner, G.P., | Science, 309(5734), ctp. 2005 9782
land use Ramankutty, N., Snyder, P.K. 570-574
Short Survey 3. A safe operating Rockstrom, J., Steffen, W., Noone, Nature, 461(7263), cTp. 2009 2404
space for humanity K., Crutzen, P., Foley, J.A. 472-475
Review 4. Food in the Anthropocene:
the EAT-Lancet Commission on Willett, W., Rockstrom, J., Loken, The Lancet, 393(10170), 2019 6329
healthy diets from sustainable food B., Nishtar, S., Murray, C.J.L. cTp. 447-492
systems
. . . Foley, J.A., Ramankutty, N.,
Article 5. Solutions for a cultivated Brauman, K.A., Tilman, D., Zaks, Nature, 478(7369), cTp. 2011 5013
planet 337-342
D.PM.
Article 6. Extinction risk from Thomas, C.D., Cameron, A., Green, Nature, 427(6970), ctp. 2004 5357
climate change R.E., Phillips, O.L., Williams, S.E. 145-148
Review 7. A general framework for .
analyzing sustainability of social- Ostrom, E. Science, 325(5939), cp. 2009 5426
. 419-422
ecological systems
Review 8. Freshwater biodiversity: Dudgeon, D., Arthington, A.H., g;o;jl(;i;fjalelif}\;]e;;}i o{itc};e}
Importance, threats, status and Gessner, M.O., Stiassny, M.L.J., . 8 P 2006 5424
. . Society, 81(2), ctp. 163—
conservation challenges Sullivan, C.A. 130
Proceedings of the
Article 9. Global food demand and . . National Academy of
the sustainable intensification of Tilman, %;E)theé’ LC - Hill, J, Sciences of the United 2011 5404
agriculture > States of America, 108(50),
ctp. 20260-20264
Article 10. Global threats to human | orosmarty, C.J., Melntyre, B, 4677315), cp.
. . L. . Gessner, M.O., Liermann, C.R., 2010 5346
water security and river biodiversity Davies. PM 555-561

(Source: Authors’ calculations based on the database of indexed articles in Scopus, Export Date: 4 January 2025)

Also noteworthy are other works, including “Ex-
tinction risk from climate change” (Thomas, C.D.,
Cameron, A., Green, R.E., et al., 2004), cited 5,857
times, as well as “A general framework for ana-
lyzing sustainability of social-ecological systems”
(Ostrom, E., 2009) and “Freshwater biodiversity:
Importance, threats, status and conservation chal-
lenges” (Dudgeon, D., Arthington, A.H., Gessner,
M.O., et al., 2006), with 5,426 and 5,424 citations
respectively, indicating the interdisciplinary nature
of this research and the widespread demand for its
results in scientific discussions. Publications such as
“Global food demand and the sustainable intensifi-
cation of agriculture” (Tilman, D., Balzer, C., Hill,
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J., Befort, B.L., 2011; 5,404 citations) and “Global
threats to human water security and river biodiver-
sity” (Vorosmarty, C.J., Mclntyre, P.B., Gessner,
M.O., et al., 2010; 5,346 citations) round out the
top 10, underscoring strong interest in agricultural
production, water security, and the preservation of
freshwater ecosystems in the context of overall sus-
tainable development.

An analysis of the five most-cited articles reveals
principal lines of research in the study of linguistic
conflicts and the interplay of language with human
cognitive and emotional processes. In “Correspon-
dence of the brain’s functional architecture during
activation and rest” by Smith et al. (2009), resting-
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state fMRI was used to explore structural connec-
tivity in the brain, potentially resolving language
conflicts at the neural level. Accumulating 3,947
citations, this article emphasizes the importance of
investigating the brain’s functional architecture to
elucidate how language perception and regulation
operate.

A comparative analysis of five of the most
significant studies on plant biodiversity conserva-
tion reveals a range of theoretical and applied ap-
proaches to addressing global environmental is-
sues. The review includes “Biodiversity hotspots
for conmservation priorities” (Myers, N., Mit-
termeler, R.A., Mittermeler, C.G., et al., 2000),

“Global consequences of land use” (Foley, J.A.,
DeFries, R., Asner, G.P., et al., 2005), “4 safe
operating space for humanity” (Rockstrom, J.,
Steffen, W., Noone, K., et al., 2009), “Food in
the Anthropocene: the EAT-Lancet Commission
on healthy diets from sustainable food systems”
(Willett, W., Rockstrom, J., Loken, B., et al.,
2019), and “Solutions for a cultivated planet”
(Foley, J.A., Ramankutty, N., Brauman, K.A., et
al., 2011). These works employ both qualitative
and quantitative methods, along with interdisci-
plinary principles, to elucidate the link between
the state of natural ecosystems, agricultural pro-
duction, and human well-being (Table 2).

Table 2 — Top 5 comparative analysis of studies on plant biodiversity conservation: methods, results, and conclusions (top 5)

hotspot contain endemic
plant species comprising at
least 0.5% of all plant species
worldwide. The analysis
incorporated data from over
100 scientists with extensive
experience in the relevant
countries and utilized around
800 references from the
professional literature. Key
questions regarding species/
area ratios and congruence
among taxa were also
addressed, allowing for a
comprehensive assessment of
biodiversity in these critical

regions.

Authors The title of the Methods Used Results Conclusions
work
Myers, N., Article The study employed a The findings revealed that the | The study concluded that
Mittermeler, | 1. Biodiversity |combination of qualitative identified hotspots contain a | focusing conservation efforts
R.A., hotspots for |and quantitative analyses significant number of endemic | on biodiversity hotspots is

Mittermeler, conservation | to identify and evaluate species, with the total number | essential for maximizing the

C.G., Da priorities biodiversity hotspots. of endemics being almost impact of limited resources.

Fonseca, The researchers expanded three times greater than in By identifying and prioritizing
G.A.B., Kent, their criteria to include 25 previous studies. For instance, |these areas, conservation

J. hotspots, requiring that each | the Tropical Andes was planners can effectively address

noted to have at least 20,000 | the threats faced by unique
known plant endemics, while |species and their habitats. The
the Cape Floristic Province authors argued that even in
was reported to have exactly | the face of data uncertainty,
5,682 known plant endemics. |it is crucial to evaluate

The study highlighted the potential hotspots to ensure
variability in data precision that their conservation needs
and accuracy, emphasizing are recognized and addressed.
that while some figures are Ultimately, the research

rounded, they still provide a |advocates for a strategic
sound basis for conservation | approach to conservation

prioritization. The results that prioritizes regions with
underscored the urgent need | high levels of endemism and
for targeted conservation significant threats, thereby
efforts in these biodiversity- | enhancing global biodiversity
rich areas. preservation efforts.
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Continuation of the table

Authors The title of the Methods Used Results Conclusions
work
Foley, J.A., Review In the article «Global The results of Foley’s Foley concludes that modern
DeFries, R., 2. Global Consequences of Land Use,» | research indicate significant | agricultural practices, while
Asner, G.P.,, | consequences |Jonathan A. Foley employs negative consequences of aimed at increasing food
Ramankutty, ofland use | a comprehensive review of current land use practices on | production, often result in
N., Snyder, existing literature and data to | both agricultural productivity |long-term ecological damage
PK. analyze the impacts of land | and ecological health. that undermines future
use on global ecosystems and | The study highlights that agricultural viability. The
agricultural productivity. The |approximately 1.5 million article calls for a reevaluation
study synthesizes findings hectares of arable land are lost | of land use strategies
from various disciplines, annually due to salinization to prioritize sustainable
including ecology, geography, | and soil degradation, leading | practices that balance food
and environmental science, to an estimated $11 billion in | security with environmental
to assess the effects of land lost agricultural production. | conservation. It advocates for
conversion, agricultural Furthermore, it reveals that integrated land management
practices, and urbanization up to 40% of global croplands | approaches that consider the
on biodiversity, soil health, are experiencing issues such | ecological impacts of land use
and ecosystem services. By | as soil erosion, reduced decisions, emphasizing the
integrating quantitative data | fertility, and overgrazing. need for policies that promote
on land use changes with The findings also emphasize | biodiversity, soil health, and
qualitative assessments of the detrimental effects of the preservation of ecosystem
ecological consequences, the | habitat loss on pollinator services essential for sustaining
research provides a holistic | populations, which are agricultural productivity in the
view of the challenges posed | crucial for food production, |long run.
by modern land management | thereby illustrating a trade-
practices. off between short-term
agricultural gains and long-
term sustainability.

Rockstrom, J., | Short Survey | The article employs a The findings indicate The article concludes that
Steften, W., 3. A safe framework based on the that three of the nine humanity is approaching
Noone, K., | operating space | concept of «planetary identified planetary critical thresholds that
Crutzen, P., for humanity | boundaries» to assess boundaries—namely, could lead to catastrophic
Foley, J.A. the limits within which the rate of biodiversity environmental changes if

humanity can safely operate
without causing significant
environmental degradation.
This framework integrates
data from various scientific
disciplines, including
ecology, climate science,
and biogeochemistry. The
authors analyze key Earth-
system processes and their
control variables, using both
qualitative and quantitative
methods to evaluate the
current state of these
processes against established
thresholds.

loss, climate change, and
human interference with

the nitrogen cycle—have
already been exceeded.

The analysis reveals that
these transgressions pose
significant risks to the
resilience of Earth’s systems,
potentially leading to abrupt
and irreversible changes.
The results underscore the
urgent need for global action
to mitigate these impacts and
restore balance within the
Earth system.

not addressed promptly. It
emphasizes the importance
of recognizing and respecting
planetary boundaries as a
means to ensure sustainable
development. The authors
call for immediate and
coordinated global efforts to
reduce human impacts on the
environment, highlighting
that failure to act could result
in severe consequences for
both ecosystems and human
societies.

(Source: authors’ calculations based on Scopus-indexed articles; top 10 by number of citations)
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The analysis of methods shows that — from
identifying endemic “hotspots” of flora to assessing
the impact of agricultural practices on soil and cli-
mate — the authors provide a comprehensive view
of priority tasks in environmental conservation.
The results, whether highlighting the rapid loss of
biodiversity, evaluating risks to the food system, or
defining planetary boundaries, underscore the press-
ing need for global actions and strategic planning.
In their conclusions, the researchers unanimously
point out that only by shifting toward sustainable
resource management, preserving crucial ecosystem
functions, and prioritizing the protection of unique
endemic species can we ensure the long-term sta-
bility of the biosphere and the well-being of future
generations.

Overall, the statistical and content analysis con-
ducted indicates a sustained and steadily increasing
interest among the global scientific community in
plant biodiversity conservation, fostered by the in-
terdisciplinary nature of research, broad geograph-
ic coverage, and the active role of large scientific
organizations and journals. Year-by-year publica-
tion trends show a remarkable growth in the num-
ber of studies, confirming the lasting importance of
the topic and its strong foothold in recent decades’
scientific discourse. Geographic distribution data
reflect the involvement of researchers from almost
every region of the globe and the formation of in-
ternational scientific networks aimed at tackling key
environmental problems. Examination of subject
areas reveals a leading role for ecology and biol-
ogy, while also highlighting the contributions of so-
cial, economic, and technical fields, illustrating the
multifaceted tasks of nature protection. Analysis of
leading organizations points to a handful of major
research centers that generate a significant volume
of results and shape the primary directions of scien-
tific inquiry, while the study of prominent journals
underscores the widespread demand for this topic
both in specialized and interdisciplinary outlets. Fi-
nally, the assessment of citation counts for key pub-
lications and the review of methodological features
in the most notable works confirm that sustainable
ecosystem management, strategic prioritization of
protected areas, and the synthesis of knowledge
from multiple scientific spheres remain fundamental
requirements for effective plant diversity conserva-
tion.

The goal of this study was to systematize and
characterize publication activity related to plant
biodiversity conservation based on Scopus data, en-
compassing an analysis of publication trends, geo-
graphic distribution, subject-area structures, leading

scientific organizations and sources, as well as the
most-cited works.

A noticeable and steady rise in publications since
the late 20™ century underscores an increasing con-
cern for flora conservation and demonstrates the sci-
entific community’s recognition of the significance
of this topic. Active research has been identified in
numerous world regions, with leading participation
from countries that possess traditionally strong sci-
entific infrastructures and extensive experience in
environmental studies, as confirmed by the quantity
and quality of their publications.

Subsequent analysis showed that in addition to
biological and ecological investigations, a substan-
tial portion of studies is devoted to social, economic,
and engineering approaches to preserving plant di-
versity. These interdisciplinary aspects underscore
the need for integrated studies that bring together
knowledge from various scientific domains, while
the high citation rate of key articles reflects the rel-
evance and value of their findings in global science.

The outcomes indicate that sharpening the focus
on plant biodiversity conservation could substantial-
ly improve nature protection strategies, lead to more
effective management and legislative frameworks,
and foster the development of international partner-
ships and collaborations. Expanding and refining the
empirical data pool will enhance the understanding
of ecosystem processes, which in turn will boost the
effectiveness of existing programs and help shape
new initiatives targeting the long-term safeguarding
of vulnerable plant communities. Notably, insight
into genetic and ecosystem-level processes, as well
as an assessment of the socio-economic factors in-
fluencing plant health, enables a more targeted and
specific approach to preserving and restoring plant
resources. Such a comprehensive strategy ultimately
strengthens ecological stability in various regions
and promotes a globally resilient network of natural
systems.

Looking forward, the development of more
precise biodiversity monitoring methods — includ-
ing remote sensing and genetic analysis — and col-
laboration among research teams in diverse regions
and fields are recommended for an all-encompass-
ing perspective on the challenges. Particular atten-
tion should be paid to the economic, cultural, and
social factors shaping decision-making around
plant ecosystems, ensuring that proposed strategies
remain both viable and grounded. The use of Big
Data and innovative digital platforms for collecting,
analyzing, and sharing information opens the door
to quicker, more accurate scientific conclusions,
potentially guiding adaptive policies and manage-
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ment solutions. Involving local communities and
NGOs in the planning and execution of flora protec-
tion measures, as well as advancing citizen science
initiatives, can significantly broaden the scale and
accelerate the pace of data gathering. Ultimately, ef-
fectively addressing the tasks of plant biodiversity
conservation requires consolidated efforts among
researchers, governments, international organiza-
tions, and businesses, guaranteeing a long-term and
ecologically responsible utilization of resources.

Conclusion

The analysis performed enabled the tracing of a
multi-decade trajectory of scientific interest in plant
biodiversity conservation and identified key clusters
of research activity. The rise in the number of pub-
lications, particularly in recent decades, points to
heightened attention to ecological issues and under-
scores the necessity of strategic approaches that in-
corporate not only biological and genetic concerns,
but also social, economic, and political factors. Pin-
pointing the major global research centers and lead-
ing journals in this field indicates the existence of
established collaborative networks among research-
ers, experts, and practitioners working collectively
to address the challenge of preserving unique flora.

The multifaceted nature of research-ranging
from specialized morphological and genetic studies
to wide-ranging reviews of ecosystem services and
resource management policies — demonstrates the
significance of an interdisciplinary approach. As-
pects such as community involvement, the examina-
tion of legislative measures, and the application of
remote sensing and other digital technologies have
become crucial parts of a comprehensive strategy
that can ensure long-term effectiveness in conserva-

tion efforts. The high citation counts of numerous
fundamental and applied studies signal the broad
demand for results that define future research path-
ways and establish a scientific base for management
decisions.

The consolidation of knowledge and experi-
ence accumulated across different countries, as
well as the adaptation of proven best practices to
local contexts, are pivotal in enhancing the suc-
cess of measures aimed at preserving and restoring
valuable ecosystems. A deep understanding of bio-
diversity dynamics, including evaluating extinc-
tion risks and habitat shifts due to climate change
or anthropogenic factors, offers opportunities for
proactive planning. Global partnerships that unite
scientists, policymakers, the business sector, and
civil society can be a mainstay for creating more
sustainable economic models oriented toward safe-
guarding natural heritage. This form of cooperation
overcomes fragmented efforts and unifies diverse
resources to support strategic research, implement
new technologies, and launch outreach programs
dedicated to fostering a culture of responsible
stewardship toward plant life.
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