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Abstract

The article presents the results of digitizing herbarium specimens of the family Fabaceae (Leguminosae)
collected in the Kyzylzhar district of the North Kazakhstan region and stored in the herbarium fund of M.
Kozybayev North Kazakhstan University (SQU). As a result of this work, 200 specimens belonging to 46 species
were systematized, georeferenced, and published on the international platform GBIF (Global Biodiversity
Information Facility) for open scientific access.

A structured database in the Darwin Core Archive format was created, providing open access to regional
floristic materials. Analysis of the species composition revealed the dominance of meadow-steppe genera
(Lathyrus, Astragalus, Trifolium, Melilotus), and showed that the peak of herbarium collection occurred in the
1970s-1980s, during the period of active field training.

The modern stage (2020-2025) is characterized by the transition to digital methods of data processing and
publication, reflecting the integration of regional botanical research into the global biodiversity monitoring system.
The obtained results demonstrate the importance of herbarium digitization for preserving botanical heritage and
promoting scientific data exchange within global initiatives for studying the flora of Kazakhstan.

Keywords: Fabaceae, herbarium, digitization, GBIF, herbarium fund, biodiversity.

M. KO3BIGAEB ATBIHJIATBI CKY "BHOJIOT'US" KA®E/IPACBIHBIH
T'EPBAPHI KOPBIHJIAY bl FABACEAE KOJNJEKIHUSICHIH IUDPIAHABIPY
/KOHE GBIF INIAT®OPMACBIHA UHTET PAIIUSACHI
Kyanabikosa M.K.!", Tiney6eprenosa I'.C.!, 'anaktuonosa E.B.!
*«Manaw Koszvibaee amvinoaser Conmycmix Kazaxcman ynusepcumentiy KeAK
Ilemponasn, Kasaxcman
“Xam-xabap ywin asmop: mkuandykovas 1 1{@gmail.com

Amnjarna

Maxkanaga Conrycrik Kazakcran o0mbicel KpI3pUnKap ayJaHBIHBIH ayMAaFbIH/IA KHHAIFAH jKOHE Masam
Koseibace arerHmarsl Conryctik Kazakcran yausepcurerinie (SQU) repbapuii KOpsIHAA CakTaiFaH Fabaceae
TYKBIMJAC 6CIMAIKTEPIiH repOapuil YIriaepi Mu(pranapIpy HOTIREIEPI kearipiareH. KymbIc HOTIORECiHAC 46
Typre >karateiH 200 yiri yHelaeHal, Teope(epeHISIIaHAbl JKOHE SPKIH FBUIBIME KOJDKeTiMaLmK ymiH GBIF
(Global biodiversity Information Facility) xanekapamibik niaTgopMachHa OPHATACTHIPHLIIEL

JKympbIC HOTIDKECIHAE aWMAKTHIK (PIOPHCTHKANBIK MAaTCPHAIIAPFA AIIBIK KO YKETIMALMKTI KAMTAaMAachl3
ereriH Darwin Core Archive ¢opmareiHaarbl KyphUIBIMABIK MAIIMETTEP 0a3achl KypbuLIasl. Typiaep KypaMblH
TanAay INANFBIHIBI-TANA TYbICTapwHbIH (Lathyrus, Astragalus, Trifolium, Melilotus) ycTeMairi aHBIKTAIIBL,
COHzal-aKk repOapuii MaTepuaigapbH KHHAY MBIHBI 1970-1980 >kpuimapsl, manaielk TOKipuOenep OenceHi
JKYPri3iiareH ke3ae OOJFaHbIH KOPCETTI.


mailto:mkuandykova511@gmail.com
mailto:mkuandvkova511@gmail.com

M. Ko3bi0aes ateingarel CKY Xa6apumbics /
52 Bectanuk CKY umenu M. Ko3bi6aesa. Ne 4 (68). 2025

Kasipri ke3eH (2020-2025) BroopTypIIilikTi MOHHTOPHHTTIH QJICMIIK JKyHECIHE aHMAKTHIK OOTAHHKATIBIK
3EPTTEYJICPAIH HWHTETPALMSICHIHBIH KOPCETCTIH ACPEKTEPAl OHACY MEH SKapHsUIAyAbIH OUPPIBIK 9JiCTEpiHE
KOIIyMCH CHIATTANAAbl. AJBIHFAH HOTIOKSICP Ka3zakcTan (ropachIH 3epTTey *KeHiHAer skahaHAIK OacTamanap
mieHOEpiHAe OOTAHUKAIBIK MYPAHBI CAKTAay KOHE JCPEKTCPMEH FHUIBIMH alIMacy YIIiH repOapuii KOpiapbiH
DH(pIAHIBIPY ABIH MAHBI3IBLTBFBIH KOPCETEI.

Kinr ce3aep: Fabaceae, repOaputi, mudpraaraspy, GBIF, repOapuii KOpsL, OHOOPTYPIILTIK.
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AHHOTATIAS

B cratse mpeacTaBicHBI Pe3yAbTATHl OUH(POBKH TepOApHBIX 00Pa3IOB PaCTCHHN CeMEHCTBa Fabaceae
(boboBeIe), coOpaHHBIX HA TeppuTOpHH KBI3EUDKAPCKOTO paiioHa Cerepo-Ka3axcTaHCKOH 00TACTH W XPAHAIIUXCS
B repbaproM (porme Cesepo-Kazaxcranckoro yrausepcutera nveHH Manama Kossibacsa (SQU). B pesymbsrare
padotsr 200 00pas3umoB, OTHOCAmMXCA K 46 BHmaMm, ObBUIM CHCTEMATH3HPOBAHBL, TIcOpe()CpCHIMPOBAHBI H
pasmemeHs! Ha MeskayHapoaHoi miargopme GBIF (Global Biodiversity Information Facility) amst ceob6oxroTro
HAY4HOTO JOCTYyTA.

B pesymprare paboTel Co3maHa CTPYKTypupoBaHHAsA Oa3a maHHBIX B (hopmare Darwin Core Archive,
00CCTICUMBAIOMAA OTKPBITHIH JOCTYIl K PETHOHANBHBIM (DIOPHCTHYECCKHM MarephanaM. AHAIH3 BHIOBOTO
COCTaBa BBLIBAJI JOMHUHHPOBAHUE JIYTOBO-CTCIHBIX ponoB (Lathyrus, Astragalus, Trifolium, Melilotus), a Taxxke
MOKAa3aJI, YTO MUK cOopa repOapHbIX Marepranos npuméncs Ha 1970—-1980-¢ roapl, KOT1a aKTHBHO MPOBOIHIIHCH
V4eOHO-TIOJIEBBIC TTPAKTUKH.

CopemennsId 3tam (2020-2025 rT.) XapakTepu3yeTcs NEPEX0J0M K HNH(PPOBEIM METOAaM 00OpabOTKU U
MyOJMKAIMH JAHHBIX, YTO OTPAXKACT MHTCTPALMIO PETHOHANBHBIX OOTAHHYECKHUX HCCICIOBAHHH B MHPOBYIO
CHCTEMy MOHHUTOpPHHra OmopaszHooOpasma. [lomyueHHBIE pPe3ynbTaThl JACMOHCTPHUPYIOT — 3HAYUMOCTD
mu(ppoBu3aLHH TePOAPHBIX (POHIOB A1 COXPAHCHHA OOTAHIMYMCCKOTO HACJICANA M HAYYHOTO OOMCHA TAHHBIMH B
paMKax rIo0aNbHBIX HHUIUATHB IO M3ydeHUO (hroper Kazaxcrana.

Kmrouersie ciioBa: Fabaceae, repbaputi, mudpposusauns, GBIF, repdapusrit PoHx, OnopazHooOpasme.

Introduction

Modern plant biology and taxonomy actively utilize digital technologies to preserve and
disseminate herbarium data. Digitization of collections enables the integration of local botanical
research with global databases, providing access to biodiversity information on a universal
scale. This paper focuses on the digitalization of herbarium materials from the Fabaceae family
(legumes) collected in the North Kazakhstan region between 1960 and 2025 and their posting
on the GBIF platform.

The use of digital technologies in research and education, as well as in modern botanical
and ecological research, is finding application. One key area of this transformation is the
digitization of herbarium collections - a process that includes the creation of electronic images
of specimens, the addition of metadata, and their publication in international databases.

Herbarium collections are a vital source of information on the floristic composition,
distribution, and variability of plants. They serve as a scientific archive reflecting the long
history of florastudies in the region [1]. However, physical herbarium specimens are subject to
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aging, deterioration, and the risk of loss, making the task of their digital preservation
particularly pressing.

In recent years, particular attention has been paid to the inclusion of local botanical
collections in international information resources, such as the Global Biodiversity Information
Facility (GBIF), an international platform that brings together biodiversity data from around
the world. This integrates regional data into an international scientific context, increasing their
value for comparative, ecological, and taxonomic research.

Herbarium digitization also contributes to increased transparency and accessibility of
scientific data: any researcher can use published information to analyze species ranges, assess
rarities and flora dynamics, and predict changes in vegetation cover in the context of global
climate change.

The Fabaceae family was chosen for this study as one of the largest and most ecologically
significant families of the flora of Northern Kazakhstan [2, 3]. Its representatives are
widespread in meadow, steppe, and forest edge ecosystems, play an important role in
maintaining soil fertility, forming vegetation cover, and serve as valuable forage, medicinal,
and honey plants [4].

This study aims to digitize herbarium materials of the Fabaceae family collected in the
Kyzylzhar district of the North Kazakhstan region during the period 1960-2025 and integrate
them into the GBIF database.

Research Methods

The herbarium collection of the Department of Biology at Manash Kozybayev North
Kazakhstan University (SQU) served as the material for the study. A total of 200 herbarium
sheets were collected. The region of distribution is the Kyzylzhar district of the North
Kazakhstan region. The process of digitizing herbarium specimens and integrating them into
the GBIF international platform consisted of several stages, in accordance with international
recommendations:

Preparatory stage and digitization: Each herbarium specimen was labeled (assigned a
unique occurrence ID, e.g., SQUO0601).

Database creation: Information from the original labels was entered into an electronic
catalog (database) in the Darwin Core Archive (DwC) format, the primary standard for
biodiversity data exchange. The information was entered in full, including entries in the original
language, after which a preliminary data verification was performed.

Georeferencing: For specimens without precise GPS coordinates, manual georeferencing
was performed using the point-radius method (determining the geographic coordinates of
latitude and longitude) based on text descriptions of the collection site (verbatimLocality).

Publication via IPT (Integrated Publishing Toolkit) and Organization Registration: North
Kazakhstan University (SQU) is registered with GBIF as a publishing organization. IPT
Installation and Configuration: Integrated Publishing Toolkit (IPT) software, which serves as a
tool for creating and publishing datasets, was used on the organization's server.

Data Upload: The prepared dataset in DwC format (GBIF xlsx - Sheet1.csv) and metadata
(dataset description) were uploaded to IPT and published. The data then became available for
indexing and searching on the main GBIF portal [5].

Study Results

The digitized collection includes 200 herbarium specimens representing 46 plant species
of the Fabaceae family. Data analysis revealed key quantitative characteristics and ecological
features of the collection. A diagram of the relationship between Fabaceae genera is shown in
Figure 1.
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Figure 1 Genera distribution within the Fabaceae family, based on 200 digitized accessions
on the GBIF platform

The center of the diagram features a common taxon, the family Fabaceae, with sectors
representing the various genera of plants in this family represented in the collection.

The most numerous genera (occupying the largest sectors of the diagram) are: Lathyrus
(pea vetch) - 45 accessions (22.5%); Astragalus (lowleaf milk vetch) - 29 accessions (14.5%);
Trifolium (clover) - 27 accessions (13.5%); Melilotus (sweet clover) - 22 accessions (11%).
Less represented in the collection are the following genera: Hedysarum (hedysarum) - 5
accessions (2.5%); Lotus (Lotus fulvus) - 5 samples (2.5%), Glycyrrhiza (Licorice) - 4 samples
(2%), Caragana (Caragana) - 2 samples (1%) [6].

The collection of samples spans over sixty years - from 1960 to 2025. The dynamics of
the collection of herbarium specimens of the Fabaceae family are presented in Figure 2.

Figure 2. Dynamics of herbarium specimen collection in the Fabaceae family on the GBIF
platform (1960-2025).

The graph shows the change in the number of herbarium specimens in the Fabaceae
family (Y-axis: number of specimens; X-axis: collection years) from 1960 to 2025. From 1960
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to 1980, the number of specimens totaled 101 herbarium sheets. From 1980 to 2010, the number
of specimens reached 58 sheets. Currently, the period spanning 2010 to 2025 has 38 herbarium
sheets.

An analysis ofthe distribution by year showed that the peak of collecting activity occurred
in the 1970s and 1980s (due to the university students' field training). In the 2000s and 2020s,
there was a decline in the number of collections, due to a decline in student enrollment and
shorter fieldwork periods during those years. Since 2020, a new phase has begun: processing
herbarium material for digitalization and updating the metadata base on the GBIF platform.
This demonstrates the continuity of research generations and the transition of herbarium work
to the digital stage.

All collection sites are located within the Kyzylzhar district (Figure 3). Geographic
coordinates (latitude ~ 54°, longitude ~ 69°) indicate that the samples cover both northern and
southern parts of the district, including river floodplains, meadows, forest edges, and
agricultural lands.

The distribution of samples by habitat shows the dominance of meadow ecosystems,
which is characteristic of the flora of the North Kazakhstan Region.

Meadow communities: the vast majority of samples (approximately 80%) were collected
in meadows (meadow, floodplain meadow, floodplain meadow, steppe meadow, grass-sedge
meadow).

Anthropogenic and disturbed habitats: a small proportion of samples (approximately
15%) were collected in disturbed communities or agrocenoses (e.g., fields, roadsides, crop
fields).

Forest and forest edge communities: a small number of samples (less than 5%) were
collected in wooded areas (forest, birch forest).

Figure 3. Locations of Fabaceae representatives in the Kyzylzhar District
of the North Kazakhstan Region

The dominance of species associated with meadows and pastures, such as Melilotus
officinalis (yellow sweet clover) (4% of the collection) and representatives of the genera
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Medicago and Trifolium (a combined 12%), highlights their important role in the region's
herbaceous cover. The resulting dataset is a valuable resource for further research on the
taxonomic structure of Fabaceae in the North Kazakhstan region.

The historical part of the herbarium collection of the Department of Biology at North
Kazakhstan University includes 54 herbarium specimens collected between the 1960s and
1970s (Table 1). They represent 19 species from 9 genera of the Fabaceae family.

Table 1. Number of historical herbarium specimens of the Fabaceae family digitized on the

GBIF platform
Ne Species Number Year
of samples

1 | Glycyrrhiza uralensis Fisch. ex DC. (Ural licorice) 1 1960
2 | Melilotus albus Medik. (White sweet clover) 1 1961
3 | Trifolium pratense L. (Red clover) |

4 | Astragalus danicus Retz. (Danish milk vetch) 1 1962
5 | Oxytropis pilosa (L.) DC. (Hairy oxytropis) 2

6 | Lathyrus pratensis L. (Meadow pea) 1

7 | Astragalus stenoceras C.A. Mey. (Narrow-hormed milk vetch) 2

8 | Trifolium lupinaster L. (Lupine clover) 1 1963
9 | Lathyrus pratensis L. (Meadow pea) 1

10 | Astragalus onobrychis L. (Sainfoin milk vetch) 4

11 | Astragalus corniculatus M Bieb. (Carob milk vetch) 2

12 | Astragalus tanaiticus K. Koch. (Don Milkweed) 3 1964
13 | Oxytropis pilosa (L.) DC. (Hairy Oxytropis) 2

14 | Trifolium lupinaster L. (Lupine Clover) 1

15 | Astragalus austriacus Jacq. (Austrian Milkweed) 1

16 | Oxytropis pilosa (L.) DC. (Hairy Oxytropis) 2 1965
17 | Melilotus albus Medik. (White Sweet Clover) 2

18 | Lotus corniculatus L. (Cored Lotus) 1

19 | Astragalus austriacus Jacq. (Austrian Milkweed) 1 1966
20 | Melilotus albus Medik. (White Sweet Clover) 1

21 | Lathyrus palustris L. (Marsh Pea) 1

22 | Lathyrus pratensis L. (Meadow Pea) 1 1967
23 | Vicia cracca L. (Mouse Pea) 1

24 | Melilotus albus Medik. (White Sweet Clover) 1

25 | Lathyrus palustris L. (Marsh Lath) 3

26 | Oxytropis pilosa (L.) DC. (Hairy Oxytropis) 2

27 | Lathyrus pisiformis L. (Pea Lath) 2 1968
28 | Vicia sepium L. (Vegetable Pea) 1

29 | Astragalus austriacus Jacq. (Austrian Milkweed) 2

30 | Hedysarum gmelinii Ledeb. (Gmeelian Sweet Clover) 1

31 | Astragalus danicus Retz. (Danish Milkweed) 2

32 | Lathyrus tuberosus L. (Tuberous Lath) 1

33 | Oxytropis pilosa (L.) DC. (Hairy Oxytropis) 2 1969
34 | Hedysarum gmelinii Ledeb. (Gmeelian Sweet Clover) 1

35 | Vicia cracca L. (Mouse Pea) 1

36 | Hedysarum gmelinii Ledeb. (Gmeelin's kopeechnik) 1 1970
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The analysis shows that the dominant genera by number of specimens are: Astragalus -
18 specimens (33.3%), Lathyrus - 10 specimens (18.5%); Oxytropis - 10 specimens (18.5%);
Melilotus - 5 specimens (9.2%). A smaller proportion are genera such as 7rifolium - 3
specimens (5.5%); Hedysarum - 3 specimens (5.5%); Vicia - 3 specimens (5.5%); Lotus and
Glycurrhiza, each with 1 specimen (1.85%), typical of meadow and forest edge biotopes.

Thus, three genera - Astragalus, Lathyrus, and Oxytropis - account for approximately
70% of the entire historical collection of the Fabaceae family, which emphasizes their leading
role in the flora of the region and their active study in the second half of the 20th century. The
historical collection lays the foundation for further expansion of the herbarium, and its
digitalization on the GBIF platform allows these early materials to be preserved and made
accessible for modern floristic and ecological research.

Conclusion

The digitalization of the Fabaceae herbarium collection at M. Kozybayev North
Kazakhstan University has become an important step in integrating regional floristic data into
the global scientific community. The resulting database (200 specimens, 46 species, 1960—
2025) enables tracking changes in floristic composition, conducting a detailed analysis of
species distribution across biotopes, and serves as an example of the successful digitalization
of local herbarium collections. Posting data on the GBIF platform ensures open access to
information, which is critical for comparative floristic, systematic, and ecological research.
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