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Amnnotatsiya: Tojikiston Markaziy Osiyodagi Evemurus M.Bieb. turkumining muhim xilma-xillik markazlaridan biridir.
Ushbu tadgiqotda turkummning mamlakat hududida tarqalishi gerbariy namunalari, Plantarium.ru hamda Global Biodiversity
Information Facility (GBIF) ma’ lumotlari asosida qayta ko‘ rib chigildi. Turlar vo* yxatini tuzishda gerbariy namunalari asosiy
tekshiriladigan ilmiy dalil sifatida qabul gilindi. Asosiy ishchi ma’ lumotlar bazasidagi koordinatalarni Tojikiston davlat chegarasi
bilan fazoviy solishtirish natijasida dastlab 1 510 ta yozuv ajratildi; aynan takrorlangan yozuvlar chigarilgach, 1 286 ta noyob yozuv
goldi. GBIFning faqat tabiiy sharoitdagi qaydlarni o° z ichiga olgan bazasidan Tojikistonga tegishli 113 ta yozuv aniglandi, ulardan
35 tasi asosiy bazadagi yozuvlar bilan barqaror identifikatorlar orqali o° zaro mos keldi. Ma’ lumotlarni ehtiyotkorlik bilan
birlashtirish natijasida jami 1 364 ta tarqalish qaydi shakllantirildi. Taksonomik sifat nazoratidan so‘ ng 1 345 ta yozuv 25 ta gabul
gilingan tur hamda E. stenophyllus subsp. ambigens kenja turiga biriktirildi. Birogq ushbu ko‘ rsatkich Tojikiston florasidagi
Ervemurus turlarining umumiy boyligini to‘ liq ifodalamaydi. Shu sababli 2025-yilda chop etilgan global monografiyada har bir
turning umumiy tarqalishi haqidagi ma’ lumotlar, klassik Flora Tadzhikskoi SSR, zamonaviy ilmiy adabiyotlar hamda
POWO/WCVP 2026 taksonomik ma’ lumotlar bazasi bilan qiyosiy tahlil qilindi. Natijada Tojikiston florasi uchun 33 turdan iborat
zamonaviy ishchi ro* yxat taklif etildi; E. cristatusning mamlakat hududida tarqalishi esa qo‘ shimcha gerbariy namunalarini
tekshirishni talab giladigan muvaqqat holat sifatida baholandi. GBIFda tayyor koordinatalar bilan keltirilgan yozuvlardan tashqari,
o° rganilgan barcha gerbariy namunalari yorliq ma’ lumotlari asosida Google Earth dasturi yordamida alohida georeferensiyalandi.
Olingan natijalar Tojikistondagi Evemurus turlarining taksonomik qayta ko* rib chigilishi, muhofaza holatini baholash va maqsadli
dala tadqiqotlarini rejalashtirish uchun ishonchli daliliy asos yaratadi.

Kalit so* zlar: Eremurus; Asphodelaceae; Tojikiston; gerbariy specimenlari; checklist; georeferensiyalash; GBIF; Plantarium;
POWO.

YEK-AVCT VI TEOPE®EPEHIIVIPOBAHHBIN AHA V3 PACITPOCTPAHEHUS BAOB EREMURUS
M.BIEB. (ASPHODELACEAE) B TAAKUKNCTAHE HA OCHOBE I'EPBAPHBIX OBPA3I1OB
Annomayus: Tadxuxucman S6Aslemcs O00HUM U3 KAOUESLIX UeHmpos pastoobpasus poda Ervemurus M.Bieb. ¢
Henmparonoi Asuu. B nacmosauieti pabome pacnpocmpatienue 614006 poda nepecmompero Ha ocHose zepbapHuvix 00past,0s, darHuvix
Plantarium.ru u Global Biodiversity Information Facility (GBIF). Iepbaprvie 00pasybl paccmampuéaruct Kax OCHOGHOI
nposepaeMulil  UCHOUHUK OAL  Popmuposanus uex-Aucma. IIpocmparcmeernas nposepka KoopouHam OCHOGHOU —0a3bl
omHocumervHo zocydapcmeerinoi panuibr Tadxuxucmana eoieura 1 510 ucxodnoix sanuceti; nocae yoarenus mourotx 0yOAeil
ocmarocy 1 286 ynurxaronvix sanuceti. B ouuueritiom nabope GBIF natural-only eoiasaerio 113 sanuceii us Tadxuxucmana, 35 us
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KOMmopuix ObiAU HenocpeocmeeHHo CcoNnoCMasAeHbl ¢ O0CHO6HOU 0a30ti no ycmotivusvim udermuguxamopam. Komcepsamugroe

obvedunenue cpopmuposaro 1 364 sanucu. Ilocre maxcornomuteckozo korumpora 1 345 sanuceii Oviau omrecervl Kk 25 npuHAmvim
sudam u E. stenophyllus subsp. ambigens. Dma uugpa ompaxaem norxomy zeopedeperiyuposartoi 0asvl, a He noAHOe 6Ud060e
0ozamcmeo Paropor cmparvl. Conocmasieriue udosvix ouepxos morozpaduu 2025 2., Flora Tadzhikskoi SSR, cospementioii
aumepamypvr u POWO/WCVP 2026 10360AUA0 1pedAoxkumb padouuti cospemertulil cnucokx us 33 6udos oA Tadxukucmana;
npucymcmsue E. cristatus ocmasaerio npedsapumerviivim 0o Mo6MOpPHOTL NPosepKU 6ayepHblx 00pasyo6. 3a UcKAtoueHueM 3anucei
GBIF c yxe umeroujumucs Koopouramamu, uccaedoearitvie zepbaprvie o0pasubl ObiAU UHOUCUOYAALHO 2e0pedeperiuposarvl 6
Google Earth no daritiov amuxemox. Tloayuentolii curimes cos0aém 60CnpoussoouMyto ocHogy 0As darviertiuiesi maKcoHoOMU1ecKoil
pesusuu, 0xparvl u noresvix uccaedosanuil Eremurus ¢ Tadxuxucmate.

Katroueevie crosa: Eremurus; Asphodelaceae; Tadxuxucmar; eepbapruie obpasyvy, uex-Auch, zeopedepenvuposanue; GBIF;
Plantarium; POWO.

A SPECIMEN-BASED CHECKLIST AND GEOREFERENCED OCCURRENCE SYNTHESIS OF EREMURUS
M.BIEB. (ASPHODELACEAE) IN TAJIKISTAN

Abstract: Tajikistan is one of the principal centres of diversity of Evemurus M.Bieb. in Central Asia. This study reassesses the
distribution of the genus in the country using an integrated evidence base assembled from herbarium specimens, Plantarium.ru and
the Global Biodiversity Information Facility (GBIF). Herbarium vouchers were treated as the primary verifiable evidence for checklist
construction because their identifications, labels and geographic interpretations can be re-examined. Spatial screening of the principal
working database identified 1,510 coordinate records within Tajikistan; exact duplicate removal reduced this to 1,286 unique records.
The quality-controlled GBIF natural-only dataset contained 113 Tajikistan records, 35 of which matched records in the principal
database through stable identifiers. Conservative integration therefore produced 1,364 occurrence records. After taxonomic quality
control, 1,345 records were assignable to 25 accepted species and E. stenophyllus subsp. ambigens. This number represents direct
coverage of the georeferenced occurrence dataset rather than total national richness. Examination of the “General distribution”
statement for every species in the 2025 global monograph, together with Flora Tadzhikskoi SSR, recent literature and the current
POWO/WCVP 2026 backbone, supports a working modern checklist of 33 species for Tajikistan; E. cristatus is retained provisionally
pending renewed voucher-based confirmation. Except for GBIF records already supplied with geographic coordinates, examined
herbarium specimens were individually georeferenced in Google Earth from specimen-label locality data. The resulting synthesis
provides an auditable baseline for taxonomic revision, conservation assessment, historical biogeography and targeted field surveys of
Eremurus in Tajikistan.

Keywords: Evemurus; Asphodelaceae; Tajikistan; herbarium specimens; checklist; georeferencing; GBIF; Plantarium; POWO.

Introduction

Herbarium collections are long-term scientific archives that document the occurrence of plants in a defined place
and time. A herbarium voucher can be re-examined when species concepts change, when identifications are questioned,
or when historical locality information needs reinterpretation. Digitization has extended this classical taxonomic role by
transforming collections into spatial and temporal biodiversity datasets that can be used for systematics, biogeography,
phenology, conservation and global-change research [1-6].

For floristic checklist construction, this verifiability is particularly important. A country-level checklist should not
be treated merely as a compilation of names reported in literature; ideally, the presence of each taxon should be traceable
to voucher material or another critically evaluated source. Observation data are useful for extending geographic
coverage, but they do not always permit the same level of taxonomic reassessment as preserved specimens.

Tajikistan is almost entirely mountainous and lies within the Pamir-Alai and adjacent Central Asian mountain
systems. Its strong elevational gradients, geological heterogeneity and historical climatic dynamics have generated
exceptional floristic richness and endemism. Recent analyses place the country among the major centres of plant
endemism in the Mountains of Central Asia biodiversity hotspot [10, 11]. The genus Eremurus is one of the characteristic
geophytic components of this flora.

Eremurus is distributed principally from the eastern Mediterranean and Southwest Asia through Central Asia to
western China and the Himalaya. Central Asia is one of the principal centres of diversity and evolutionary history of the
genus [12, 13]. The 2025 global monograph recognizes at least 61 non-hybrid species and 14 hybrid taxa worldwide and
reports 52 species for Central Asia, 31 of them endemic to the region [13].

The number of Eremurus taxa reported for Tajikistan has varied through time because of changes in taxonomic
concepts and data availability. Flora Tadzhikskoi SSR listed 28 species [8, 13]. Later biodiversity syntheses commonly
referred to approximately 29 taxa, and recent work characterizes Tajikistan as a core distributional area for 29 Eremurus
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taxa, about half of them endemic or subendemic [10]. The current study revisits this question using a combined specimen,
occurrence and modern taxonomic framework.

The aims were to: (1) identify all georeferenced records attributable to Tajikistan in the supplied Eremurus
databases; (2) remove traceable duplicate records and document data provenance; (3) evaluate taxonomic names against
current accepted nomenclature; (4) compare direct occurrence evidence with the country distribution stated in the 2025
monograph and other floristic sources; (5) estimate the current working species richness of Eremurus in Tajikistan; and (6)
provide a reproducible evidence base for future taxonomic, conservation and field studies.

Literature review

The botanical exploration of Tajikistan and the broader former Soviet Central Asian region produced extensive
herbarium collections from the late nineteenth century onward. Flora Tadzhikskoi SSR remains a fundamental historical
source for the flora of the country [8]. Its treatment of Eremurus formed the basis for many later floristic and conservation

publications.

More recently, Illustrated Flora of Tajikistan and adjacent areas has provided an updated regional synthesis [9],
while Plants of the World Online (POWO), using the World Checklist of Vascular Plants (WCVP), supplies a
continuously updated taxonomic and country-distribution backbone [16]. These modern sources are especially valuable
for reconciling historical synonyms and changing species concepts.

Tajikistan-wide biodiversity studies emphasize the country’s high endemism and vulnerability to biodiversity loss
[10, 11]. Raduta et al. [10] explicitly identified Tajikistan as a core distributional area for 29 Eremurus taxa. The Red Book
of the Republic of Tajikistan (2017) lists nine Eremurus species of conservation concern: E. aitchisonii, E. candidus, E.
lachnostegius, E. micranthus, E. tadshikorum, E. hilariae, E. korowinii, E. pubescens and E. roseolus [20].

Tajik research has also addressed economically and biologically important species. Eremurus hissaricus, for
example, has been studied for root polysaccharides and traditional medicinal use, and that literature likewise notes
approximately 29 Eremurus species in Tajikistan [15]. Such studies demonstrate that the genus is important not only for
systematics and floristics but also for conservation and applied plant research.

Phylogenomic work has further reinforced the importance of Central Asia for Eremurus evolution. Plastome and
nuclear data suggest that the traditional infrageneric classification is not fully congruent with molecular relationships and
identify Central Asia as a key region in the origin and diversification of the genus [12]. This makes careful linkage
between historical specimens and modern accepted names essential.

Materials and methods

Data sources

Two principal electronic datasets supplied for this study were analysed. The first, is a working compilation of
historical and contemporary Eremurus specimen and observation records from multiple herbarium repositories and
Plantarium.ru. The second, is a previously quality-controlled GBIF dataset restricted to records interpreted as belonging
to natural distributions.

The principal database contains records representing LE, TAD, TASH, MW, AA and FRU, together with
Plantarium.ru. These sources were integrated because a national checklist cannot be reliably reconstructed from any
single herbarium alone. Importantly, the term “all herbarium data” in this paper refers to the herbarium records
assembled in the supplied working database; it should not be interpreted as a claim that every physical Eremurus sheet
preserved in every herbarium worldwide has been digitized or examined.

The GBIF quality-control workbook contains 6,420 original GBIF rows, 2,896 records with coordinates and 2,277
records retained in the global natural-only final dataset after exclusion of cultivated, botanic-garden, severe coordinate-
quality and range-inconsistent records. The Tajikistan subset comprised 113 records.

Geographic screening and georeferencing

Except for GBIF occurrence records already supplied with geographic coordinates, all examined herbarium
specimens represented in the working herbarium database were individually georeferenced using Google Earth.
Localities were reconstructed from specimen-label information, including country, administrative unit, mountain range,
river, valley, gorge, settlement, pass, road and other topographic features. Historical and variant toponyms were
compared with modern geographic objects wherever possible.

Coordinates were standardized as decimal latitude and longitude in WGS84. Reconstructed historical coordinates
should therefore be interpreted as georeferenced locality estimates rather than direct GPS measurements collected in the
field. Border records and geographically anomalous points were checked against the locality text.

A systematic orientation problem was identified in the principal workbook: in most historical rows, the numeric
values placed under the written “Longitude” and “Latitude” headers were geographically reversed. Coordinate
orientation was therefore normalized from plausible Central Asian geographic ranges before spatial screening.
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Duplicate control and database integration
Geographic screening of the principal database identified 1,510 raw coordinate records falling inside Tajikistan.
Exact duplicate comparison across the populated record fields removed 224 repeated rows, leaving 1,286 unique records.
The GBIF natural-only subset contained 113 Tajikistan records. Catalogue numbers, occurrence identifiers,

specimen/record numbers and other stable identifiers were cross-compared to reduce double counting of institutional
specimens that were also exposed through GBIF. Thirty-five GBIF records matched records already represented in the
principal database. The resulting conservative integrated count was therefore 1,286 + 113 — 35 = 1,364 occurrence records.

Because some duplicate digital representations may lack a shared persistent identifier, 1,364 is treated as a
conservative evidence-record estimate rather than an absolute count of physically distinct herbarium sheets.

Taxonomic standardization and species-richness reconciliation

Historical names and spelling variants were standardized against POWO/WCVP 2026 and the modern Eremurus
literature [13, 16]. Examples include E. angustifolius as a synonym of E. olgae and E. pectiniformis as a synonym of E.
hissaricus. Original identifications were retained conceptually for auditability even when an accepted name was applied
analytically.

The “General distribution” statement of every non-hybrid species account in The genus Eremurus of the world [13]
was screened for Tajikistan. This produced 34 nominal species names mentioning Tajikistan when E. alberti is included.
These names were then reconciled with the current POWO/WCVP backbone. Eremurus ambigens is currently treated as E.
stenophyllus subsp. ambigens and was therefore not counted as an additional species. Eremurus himalaicus is accepted but its
current native range in POWO is Afghanistan to the western Himalaya and does not include Tajikistan, so it was
excluded pending convincing voucher evidence. Conversely, E. zenaidae is currently recognized by POWO as native to
Kyrgyzstan, Tajikistan and Uzbekistan and was added to the national working checklist. Eremurus cristatus was retained
provisionally because the 2025 monograph reports Tajikistan whereas the current POWO country backbone does not;
voucher reassessment is required.

Accordingly, the present paper uses 33 species as the working modern checklist for Tajikistan, one of them (E.
cristatus) distributionally provisional. A strict POWO-only interpretation would contain 32 species. Eremurus stenophyllus
subsp. ambigens is additionally recognized at infraspecific rank.

Temporal analysis

Collection dates were standardized when interpretable. Obvious chronological anomalies and uninterpretable date
fields were excluded from decade-level summaries rather than silently corrected. Approximately 1,200 reliable dated
records spanning 1869-2025 were retained for temporal analysis.

Results and discussion

Structure of the integrated evidence base

The combined analysis demonstrates that the majority of the Tajikistan evidence is specimen-based and historically
distributed among several major herbaria. The principal database yielded 1,286 unique Tajikistan records after exact
deduplication, whereas the GBIF natural-only subset contributed 113 records. After removal of 35 directly identifiable
cross-dataset overlaps, the conservative integrated dataset contained 1,364 records.

Table 1
Principal stages in constructing the Tajikistan Eremurus evidence database
Dataset / QC stage Records
Raw principal-database coordinates inside Tajikistan 1,510
Principal database after exact duplicate removal 1,286
Exact duplicate rows removed 224
GBIF natural-only records from Tajikistan 113
GBIF records directly matched to principal database 35
Conservative integrated occurrence dataset 1,364
Records assignable to accepted taxa after taxonomic QC 1,345
Unidentified or taxonomically/geographically flagged records 19
Reliable dated records used for temporal analysis ca. 1,200

The 1,286 unique records in the principal database were distributed among LE (664), TAD (265), TASH (249), MW
(74), Plantarium.ru (29), AA (3) and FRU (2). LE therefore contributed more than half of the principal evidence base,
while TAD and TASH together contributed another 514 records. This pattern shows the importance of integrating

collections across national and institutional boundaries.
Table 2
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Sources represented in the principal Tajikistan working database

Source Records Share, %
LE 664 51.6
TAD 265 20.6
TASH 249 194
MW 74 5.8
Plantarium.ru 29 2.3
AA 3 0.2
FRU 2 0.2

Total 1,286 100.0*

Figure 1. Source composition of the Tajikistan working dataset

(VY] o (%)} (=]

(=] [an] [} =]

o o 2 (=]
I I L I

~J

[=]

[=]
i

Unique Tajikistan records

100 A

R (‘%\)

Source [ herbarium

Figure 1. Source composition of the Tajikistan working dataset. Herbarium codes and Plantarium.ru refer to the

sources represented in the supplied principal database.

Within the 113 Tajikistan GBIF records, 82 were PRESERVED_SPECIMEN, 27 HUMAN_OBSERVATION and four
LIVING_SPECIMEN records linked to wild-source locality information. Thus, even within the GBIF layer, preserved
specimens comprised the dominant evidence category.

Species richness: from occurrence coverage to a national checklist

After synonymization and quality control, 1,345 records were assignable to 25 accepted species plus E. stenophyllus
subsp. ambigens. Nineteen records were retained outside the accepted occurrence total because they were unidentified to
species or represented taxonomically/geographically questionable determinations requiring renewed examination. The
occurrence-dataset richness must not be interpreted as the full flora of Tajikistan.

Table 3
Historical and current estimates of Eremurus richness in Tajikistan
Source / interpretation Richness Comment
Flora Tadzhikskoi SSR (1963) 28 species Classical national flora [8, 13]
Tajikistan described as a core
R t biodi it thesis (2021 29 t
ecent biodiversity synthesis (2021) 9 taxa distributional area [10]
. Reconstructed from all “General
. 34 nominal e,
2025 monograph species accounts species distribution” statements

mentioning Tajikistan

Direct specimen/occurrence

25 species + 1 S
P representation in the analysed

Current QC georeferenced database

subspecies
p databases
. . . 33 species + 1 Recommended working total; E.
Present taxonomically reconciled checklist P . . . &
subspecies cristatus provisional
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Strict current POWO country interpretation

32 species + 1
subspecies

Excludes provisional E. cristatus

Table 4

Working modern checklist of Eremurus species in Tajikistan

: in thi
No. Accepted species Evidence status in this Notes
study
1 Eremurus aitchisonii Database-supported Red Book: VU
Pamir-Alai; locali
2 Eremurus alberti Database-supported amirAal type locality near
Kulob region
; 1 Asi
3 Eremurus altaicus Database-supported Wldesp?ead Ce.zntra stan
mountain species
Tajikist demic in 2025
4 Eremurus brachystemon Database-supported arastan enderc in
monograph
. Tajikistan—N Afghanist
5 Eremurus bucharicus Database-supported a]1.k1s an ghamistan
regional endemic
Taiiki . :
6 Eremurus candidus Database-supported V?_]]lkIStan endemic; Red Book
7 Eremurus comosus Database-supported Pamir-Alai / Alay
. Voucher and country-
. Literature-supported; o
8 Eremurus cristatus .. distribution reassessment
provisional .
required
9 Eremurus fuscus Database-supported Pamir-Alai and Tian Shan
10 Eremurus hilariae Database-supported Red Book: CR
Gissar—Zarafshan; E.
11 Eremurus hissaricus Database-supported issarmarashan .
pectiniformis synonymized
12 Eremurus ige Literature-supported Pamir-Alai; Chulbair region
C t POWO also includ
13 Eremurus inderiensis Literature-supported arren T80 IEHAEs
Tajikistan
14 Eremurus kaufmannii Database-supported Pamir-Alai
15 Eremurus korowinii Literature-supported Red Book: EW
) ) Afghanistan—Pakistan—
16 Eremurus korshinskyi Database-supported N
Tajikistan
17 Eremurus lachnostegius Literature-supported Red Book: VU
18 Eremurus luteus Literature-supported Afghanistan—Iran—Central Asia
jiki demic; Red Book:
19 Eremurus micranthus Literature-supported ;F/z;];klstan endemmic, Fed boo
Includes historical E.
20 Eremurus olgae Database-supported newdes mistorica
angustifolius
21 Eremurus parviflorus Database-supported Pamir-Alai regional endemic
22 Eremurus pubescens Database-supported Red Book: EW
23 Eremurus regelii Database-supported Pamir-Alai / Tian Shan
24 Eremurus robustus Database-supported Mountain meadows
25 Eremurus roseolus Database-supported Red Book: CR
Tajikist demic in 2025
26 Eremurus saprjagajevii Database-supported ajristan endemicin
monograph
27 Eremurus soogdianus Database-supported Pamir-Alai / Tian Shan
Accepted species; widespread in
1l -
28 Eremurus stenophyllus Database-supported SW/Central Asia
29 Eremurus suworowii Database-supported Pamir-Alai
Tajikist demic; Red Book:
30 Eremurus tadshikorum Database-supported V?]Jl 1stan endetnic, Fed Boo
31 Eremurus tianschanicus Database-supported Tian Shan / Pamir-Alai
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32 Eremurus turkestanicus Database-supported Central' Asian mountain
endemic
Current POWO includes

33 Eremurus zenaidae POWO-supported Tajikistan; absent from 2025
monograph Tajik distribution

The reconciliation highlights why checklist richness and occurrence-database richness answer different questions.
The national checklist summarizes critically evaluated taxonomic knowledge, whereas the occurrence database
documents the individual georeferenced records presently available for analysis. Eight checklist species are currently
absent from, or not reliably represented in, the accepted georeferenced occurrence subset: E. inderiensis, E. micranthus, E.
cristatus, E. iae, E. korowinii, E. lachnostegius, E. luteus and E. zenaidae. Their absence from the final coordinate dataset

should therefore be interpreted as a digitization, georeferencing or verification gap rather than proof of biological
absence.

Table 5
Accepted taxa represented in the conservative integrated georeferenced dataset
Accepted taxon Merged records
Eremurus stenophyllus 309
Eremurus robustus 153
Eremurus parviflorus 148
Eremurus soogdianus 148
Eremurus olgae 143
Eremurus suworowii 72
Eremurus comosus 51
Eremurus hissaricus 48
Eremurus altaicus 46
Eremurus alberti 39
Eremurus fuscus 35
Eremurus kaufmannii 31
Eremurus turkestanicus 27
Eremurus korshinskyi 16
Eremurus regelii 14
Eremurus aitchisonii 13
Eremurus stenophyllus subsp. ambigens 12
Eremurus brachystemon 10
Eremurus tianschanicus 10
Eremurus roseolus 6
Eremurus bucharicus 5
Eremurus hilariae 3
Eremurus saprjagajevii 2
Eremurus tadshikorum 2
Eremurus candidus 1
Eremurus pubescens 1
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Figure 2. Fifteen best-represented Eremurus taxa in Tajikistan
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Figure 2. Fifteen best-represented Eremurus taxa in the conservative integrated Tajikistan dataset.
The best-represented species were E. stenophyllus (309 records), E. robustus (153), E. parviflorus (148), E. soogdianus
(148) and E. olgae (143). These counts quantify documentary representation rather than population abundance. Collection
effort, taxonomic history, accessibility and digitization intensity all influence record counts.
Geographic pattern
The 1,286 unique records in the principal herbarium/Plantarium layer form a broad spatial network across
Tajikistan, with concentration in historically accessible mountain valleys and collecting routes. The distribution pattern
corresponds primarily to the Pamir-Alai and associated ranges, but the point density is strongly affected by collecting
history. Consequently, the map should be interpreted as a map of documented botanical evidence, not a census of
population density.
Figure 4. Georeferenced Eremurus records in Tajikistan
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Figure 4. Georeferenced Eremurus records from the principal herbarium/Plantarium database falling within
Tajikistan. Historical coordinates were reconstructed from specimen labels and are not equivalent to field-measured
GPS points.
Historical dynamics of botanical collecting
Table 6
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Dated Eremurus records by decade

Decade Records
1860s 1
1870s 4
1880s 29
1890s 16
1900s 17
1910s 98
1920s 37
1930s 291
1940s 167
1950s 153
1960s 244
1970s 27
1980s 15
1990s 6
2000s 4
2010s 63
2020s 28

Figure 3. Collection and observation dynamics, 1869-2025
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Figure 3. Collection and observation dynamics of the reliable dated Tajikistan records, 1869-2025.

The temporal series shows pronounced collecting maxima in the 1930s (291 records) and the 1960s (244 records).
These peaks reflect intensified botanical exploration rather than changes in natural abundance. Historical specimens
nevertheless provide an important baseline for identifying repeated localities and for future comparison with modern
field observations.

Conservation implications

The Red Book of the Republic of Tajikistan (2017) lists nine Eremurus species: E. aitchisonii (VU), E. candidus (VU), E.
lachnostegius (VU), E. micranthus (VU), E. tadshikorum (VU), E. hilariae (CR), E. korowinii (EW), E. pubescens (EW) and E.
roseolus (CR) [20]. Historical herbarium vouchers are especially valuable for these taxa because they may preserve the
only verifiable evidence for former populations or localities that have not been recently confirmed.

The occurrence gaps identified in this study provide a practical survey agenda. Literature-supported species
missing from the quality-controlled coordinate dataset should be targeted first for herbarium digitization and re-
georeferencing, followed by field verification of historical localities. Particular priority should be given to narrow
endemics and Red Book taxa.

Scientific novelty and practical significance

The novelty of this study lies in combining several evidence layers within one quality-controlled workflow:
historical herbarium records, Plantarium.ru occurrences, GBIF natural-only records, modern taxonomic reconciliation
and country-level floristic literature.
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The analysis independently screens coordinates against Tajikistan, documents duplicate removal, distinguishes
voucher-based evidence from observations, identifies coordinate-orientation errors in the source workbook, standardizes
synonyms, and explicitly separates direct occurrence coverage from national checklist richness.

Practically, the resulting framework can be used to prioritize specimen revision, direct future expeditions, identify
historical localities requiring resurvey, support Red Book assessments, and prepare specimen-level supplementary data
for international biodiversity infrastructures.

Study limitations

First, coordinates reconstructed from historical labels are estimates and may carry substantial uncertainty where
toponyms are broad, obsolete or ambiguous. They should not be equated with GPS measurements taken at the time of
collection.

Second, exact duplicate removal and stable-identifier matching cannot detect every possible duplicate. Two
databases may represent the same physical sheet using different identifiers or slightly different transcriptions.

Third, occurrence density is strongly biased by expedition history, accessibility and digitization. Record counts are
not a proxy for population size or abundance.

Fourth, the national checklist is constrained by the taxonomic concepts adopted. The case of E. stenophyllus subsp.
ambigens illustrates how species-level richness changes when a taxon is treated at species versus subspecies rank.

Fifth, the status of E. cristatus in Tajikistan remains unresolved in the present synthesis because the 2025
monograph and current POWO country backbone are not fully concordant. The original voucher material and locality
evidence should be re-examined before the record is treated as unambiguously confirmed.

Finally, the phrase “all herbarium data” is restricted to the records assembled in the supplied databases.
Additional non-digitized specimens may remain in regional and international collections.

Conclusions

The integrated analysis demonstrates that Tajikistan possesses one of the richest national assemblages of Eremurus.
The principal coordinate database yielded 1,510 raw Tajikistan records and 1,286 unique records after exact duplicate
removal. Integration with 113 GBIF natural-only records, while removing 35 directly traceable overlaps, produced a
conservative total of 1,364 occurrence records.

After taxonomic quality control, 1,345 records provide direct georeferenced evidence for 25 accepted species plus
E. stenophyllus subsp. ambigens. This figure describes the present specimen/occurrence database, not total floristic richness.

Critical comparison of the 2025 global monograph, Flora Tadzhikskoi SSR, recent Tajikistan biodiversity literature
and current POWO/WCVP supports a working modern checklist of 33 species for Tajikistan, with E. cristatus retained
provisionally pending voucher confirmation. Under a strictly current POWO country assignment, 32 species are
accepted, plus E. stenophyllus subsp. ambigens.

Except for GBIF occurrences already supplied with coordinates, examined herbarium specimens were individually
georeferenced using Google Earth from specimen-label locality information. This preserves the value of historical
collections while making their spatial uncertainty explicit.

Herbarium vouchers remain indispensable for checklist research because their identities, labels and geographic
interpretations can be revisited. The combined specimen, literature and digital-occurrence approach used here provides a
reproducible foundation for future taxonomic revision, targeted collection, conservation assessment and historical-
biogeographic analysis of Eremurus in Tajikistan.
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	Umumiy natija: P1/P2 – asosiy kommunikativ-pragmatik potensial saqlangan, biroq emotsional va ayrim stilistik komponentlar qisman transformatsiyalangan. Natijada: nutq + oldingi bilimlar → pragmatik talqin mexanizmi yuzaga keladi. Bu presuppozitsiya t...
	5. Qonli qasamyod: ritual va pragmatik kuch. Tom va Geklberri qabristondagi jinoyatga guvoh boʻlgach, voqeani hech kimga aytmaslik haqida qasamyod qilishadi. Oddiy ogʻzaki va’da bolalar uchun yetarli hisoblanmaydi; sir saqlash ritualistik shaklda must...
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	“- Енди, Том, бизлер бир-биримизге айтпаслығымызға ант берейик – болмаса мүмкин емес.
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	6. Qabriston epizodida qoʻrquv va yashirin tahdid. Qabristondagi qotillikdan keyin Tom va Gekning kommunikativ xatti-harakatlarini Injun Joedan qoʻrquv boshqaradi. Ushbu epizodning pragmatik jihatdan muhim xususiyati shundaki, tahdid dastlab Injun Joe...
	Qotillik sodir boʻlganidan keyin Tom va Gek yashiringan joylariga yetib kelib, voqeaning qanday oqibatlarga olib kelishini muhokama qiladilar.
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	“Hucky, do you believe the dead people like it for us to be here?”
	[...]
	“Huck, I’ll tell you one thing that’s mighty curious. Muff Potter don’t know it. How can he tell?”
	[...] (1)
	“Huck, if Injun Joe’s evidence don’t hang Potter, he’ll kill us some time or other, just as dead sure as we’re a laying here.”
	Ushbu kontekstda bolalarning asosiy xavotiri jinoyatning oʻzi bilan cheklanmaydi. Ular voqeani oshkor qilish Injun Joe tomonidan qasos olishga sabab boʻlishi mumkinligini anglaydilar. Bu xavf ularning keyingi kommunikativ xatti-harakatini – sukut saql...
	Qoraqalpoqcha tarjimada mazkur qoʻrquv quyidagicha ifodalangan:
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	- Не айтып отырсаң? Ойлап бола-ма. Ал қапелимде Индей Джоны дарға аспаса не қыламыз? Ол бизлерди ҳәзир болмағаныменен, кейин өлтиреди-ғой, онда қутыла алмаймыз.
	- Мен өзим-де солай ойлаған едим, Гек.
	Mazkur dialogda Gekning “кейин өлтиреди-ғой” mazmunidagi fikri Injun Joening bolalarga shu paytda bevosita tahdid qilmaganiga qaramay, ular vaziyatni oʻz hayotlari uchun real xavf sifatida interpretatsiya qilayotganini koʻrsatadi. Qoraqalpoqcha tarjim...
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	Demak, bu epizodda pragmatik ma’no faqat eksplisit aytilgan gaplardan tashkil topmaydi. Tom va Gekning xatti-harakatlari ular mavjud kontekst asosida chiqargan xulosaga bogʻliq.
	Ayniqsa, “Ал ким айтып барар екен? Бизлер-ме?” savoli yuzaki jihatdan axborot soʻrashga oʻxshasa-da, pragmatik jihatdan haqiqiy interrogativ nutq akti emas. Tom aslida “biz bu haqda aytmasligimiz kerak” degan xavotirni ifodalamoqda. Gekning bunga: “Не...
	Shu tariqa savol-javob shaklidagi dialog ortida quyidagi implikatura yuzaga keladi:
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	Bu holat Grays nazariyasi nuqtai nazaridan kontekstual implikatura bilan bogʻliq boʻlsa, relevans yondashuvi nuqtai nazaridan personajlarning mavjud kontekstual bilimlardan foydalanib yangi inferensial xulosaga kelishi sifatida talqin qilinishi mumkin.
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	Bu muallif tasviri dialogda shakllangan xavf inferensiyasining perlokutiv natijasini koʻrsatadi. Qoʻrquv faqat verbal-emotsional holat boʻlib qolmay, personajlarning atrof-muhitni idrok etish usulini ham oʻzgartiradi. Shu sababli mazkur mikrokontekstd...
	CI – kommunikativ intensiya: sirni oshkor qilmaslik va oʻzini himoya qilish;
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	AR – adresatga ta’sir: “suhbatdoshni sirni saqlashga ishontirish”.
	Ayniqsa, IM komponenti mazkur misolda markaziy oʻrin egallaydi. Chunki bolalarning qoʻrquvi Injun Joening ularga bevosita “sizlarni oʻldiraman” degan tahdididan emas, uning oldingi xatti-harakati va mavjud kommunikativ vaziyat asosida chiqarilgan infe...
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	Natija: P1 – asliyatdagi asosiy pragmatik potensial, xususan, yashirin tahdid, undan kelib chiqadigan qoʻrquv va sukut saqlashga undovchi kommunikativ motivatsiya qoraqalpoqcha tarjimada funksional jihatdan saqlangan.
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	Adabiyotlar sharhi. Ta’lim jarayonida kreativ fikrlash koʻnikmalarini rivojlantirish masalasi pedagogika va psixologiya fanlarida keng oʻrganilgan ilmiy yoʻnalishlardan biri hisoblanadi. Ayniqsa chet tillarini oʻqitish jarayonida kreativ fikrlash koʻn...
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