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SEED MASS AND HYDRATION CHARACTERISTICS
OF MEDIASIA MACROPHYLLA (REGEL ET SCHMALH.)
PIMENOV

Seed biology plays a crucial role in understanding plant reproduction, adaptation, and persistence in
natural ecosystems. Studies of rare and endemic species are particularly important because information
on their reproductive characteristics remains limited. The present study provides the first assessment of
seed mass and hydration properties of the rare endemic species Mediasia macrophylla (Apiaceae). The
aim of the study was to analyze seed mass, investigate imbibition dynamics, and visually assess changes
in seed appearance during hydration. The research was focused on obtaining quantitative data on seed
mass and water uptake characteristics as important components of the species’ reproductive biology. The
methodology included macromorphological analysis using light microscopy, gravimetric determination
of seed mass using batches of 100 seeds, and a gravimetric water uptake test with mass measurements
recorded after 1, 3, 6, and 24 hours of soaking. The results demonstrated that M. macrophylla seeds are
characterized by low mass and low variability among replicates, indicating the stability of seed material
within the studied population. The imbibition experiment revealed an intensive initial phase of water
uptake followed by a gradual decrease in hydration rate and the attainment of a plateau phase. Visual
observations confirmed the quantitative results, demonstrating noticeable changes in seed appearance
during hydration. The obtained results provide the first quantitative data on seed mass and hydration
properties of M. macrophylla and expand current knowledge of reproductive characteristics within the
genus Mediasia. The practical significance of the study lies in the potential application of these data for
the development of conservation programs for rare species and for planning future investigations of the
reproductive biology of natural populations.

Keywords: Mediasia macrophylla, seeds, seed mass, imbibition, seed hydration.
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Mediasia macrophylla (regel et schmalh.) pimenov
TYKbIMAAPbIHbIH, MACCACbl XXOHE TMAPATALMSIAbIK, KACUeTTepi

OcCiMAIKTEPAIH TabuFn 3KOXYeAepAeri kebelo, 6eriMAEAY >KoHe TYpakTbIAbIK MpoLecTepiH
TYCIHYAE TYKbIM GMOAOTMSCbIHBIH MaHbI3bl 30p. Ocipece PenpoAyKTMBTIK CuMaTTaMaAapbl TypaAbl
MBAIMETTEPI LUEeKTEYAI CUPEK >KoHe DHAEMMKAAbIK, TYPAEpAI 3epTTey epekile e3ekTiaikke me. Ocbl
>KYMbICTa aAfalll peT Apiaceae TYKbIMAACbIHA >aTaTblH CUPEK 3HAEMUK TYp — Mediasia macrophylla
TYKbIMAQPbIHbIH Maccacbl MEH FMAPaTaLMSIAbIK, KacUeTTepi 3epTTeAAl. 3epTTeyAiH MakcaTbl TYKbIM
MaccacblH, OAAPABIH, iCIHY AMHAMMKACbIH TaAAQY >KOHEe rMApaTaums NpoLeci KesiHAeri TYKbIMAQPAAFbl
e3repicTepAi Bu3yaaabl 6araray GOAAbL. 3epTTey TYPAiH PENPOAYKTUBTIK GMOAOTMSICbIHbIH, MaHbI3AbI
cunaTTamanapbl GOAbIN TabbIAATbIH TYKbIM MAcCacbl MEH CYy CiHipy epekLIeAiKTepi >XOHIHAE CaHAbIK,
AepekTep aayra OarblTTaAAbl. 3epTTey oaAicTemeci >apblK, MMKPOCKOMUSCbIH KOAAAHA OTbIPbIN
KYPri3iAreH MakpoMOPgOAOTUSAbIK TaAAayAbl, 100 TyKbIMHAH TypaTbiH YATiAe€p GOMbIHLIA TYKbIM
MaccacblH FPaBUMETPUAABIK, aHbIKTayAbl, COHAAM-aK, MaccaHbiH 1, 3, 6 >xoHe 24 caFaTTaH KewmiHri
e3repicTepiH TipKey apKblAbl Cy CiHIPYAIH FPaBUMETPMSIAbIK, CbiIHAFbIH KaMTblabl. HaTuxxeciHae M.
macrophylla TykbIMA@PbIHBIH Maccacbl TOMEH >X8He KOpCeTKIlTepiHiH e3repriwTiri a3 eKkeHAiri
aHbIKTaAAbl, BYA MONYASUMSAQFbI TYKbIM MAaTePUaAbIHbIH TYPAKTbIAbIFbIH KepceTeA. IciHy Taxipunbeci
CYAbl KapKbIHAbBI 6acTankbi CiHipy ¢ha3acbiH, KeMiHHEH F’MAPATaLMS XbIAAAMADIFbIHbIH 63CEHAEYIH XXoHe
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KepceTTi. Busyaaabl 6akblrayAap rmapataumsi 6apbiCbiHAA TYKbIMAAPAbIH ChIPTKbl KOPIHICIHAE aiKbIH
e3repicTep 60AATbIHbIH KOPCETE OTbIPbIN, CaHAbIK, HOTUXKEAEPAI PacTaAbl. AAbIHFAH HaTMXeAep M.
macrophylla TyKbIMAQPbIHbIH MAccacbl MeH TMAPATALMSAABIK, KACUETTEP] KOHIHAETT aAFallKbl CAHADIK,
AEPEKTEPAI YCbiHaAbl >koHe Mediasia TybICbl 6KiAAEPiHIH PENPOAYKTMBTIK CUMaTTaMaAapbl TypaAbl Mo-
AIMETTEPAI TOAbIKTbIPaAbl. XKYMbICTbIH MPaKTUKAAbIK, MaHbI3bl aAblHFaH AEPeKTEPAI CUPEK TYPAEPAI
cakTay GarAapAamManapbiH 93ipAeyAe >KaHe TabuFn NonyAaUMsIAapPAbIH PENPOAYKTUBTIK GMOAOMMSIChIH
OAQH Bpi 3epTTeyAi XKocrnapaayAa KOAAAHY MYMKIHAITIMEH aHbIKTaAaAbI.

Ty#in cesaep: Mediasia macrophylla, TykbIMA@p, TYKbIM Maccachbl, iCiHy KabiAeTi, TYKbIMAAPAbIH,
rMApaTaLmsChbl.
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Macca ceMsiH U ruapaTalMOHHbIE CBOMCTBA
Mediasia macrophylla (regel et schmalh.) pimenov

CemeHHast 6GUOAOTMS UTPAET KAIOYEBYIO POAb B MOHMMAaHUK NMPOLECCOB BOCMPOM3BOACTBA, aAanTa-
UMK 1 YCTOMYMBOCTM PACTEHMI B MPUPOAHBIX 3KocucTemax. Ocobylo akTyaAbHOCTb NPMOOPETaoT UC-
CAEAOBAHUS PEAKMX N SHAEMUYHBIX BUAOB, AAS KOTOPbIX CBEAEHMS O PEMPOAYKTUBHbIX XapaKTepuCTU-
Kax OCTalTCA OrpaHnYeHHbIMU. B AaHHOM paboTe BrepBble NPOBEAEHO MCCAEAOBAHME MACChl CEMSIH 1
rMAPaTaLMOHHbBIX CBOMCTB PEAKOro 3HAEMUUHOro BuAa Mediasia macrophylla (Apiaceae). LleAbto mc-
CAEAOBAHUS SBASIACS aHAAM3 MACChl CEMSIH, AMHAMUKM MX HaOyXaHUs 1 BU3yaAbHasl OLIEHKA U3MEHEHMIA
CeMsiH B rpoLiecce rmaparaummn. MccaepoBaHME HAMPaBAEHO Ha MOAYYEHME KOAMYECTBEHHbIX AAHHbIX
0 Macce CemsiH M 0COOEHHOCTAX BOAOMOIAOLLEHMS KaK BaXKHbIX XapakTEPUCTMKAX PErnpOAYKTMBHOM
6MOAOTMM BUAA. METOAOAOIMS MCCAEAOBAHMS BKAIOUYAAA MAaKPOMOPMOAOTMYECKMNIA aHAAM3 C UCTIOAb-
30BaHMEM CBETOBOI MUKPOCKOMNM, FPaBUMETPUYECKOE OMPEAEAEHME MACChl CeMSH napTmsmmu no 100
CeM$IH, a TaK>Ke rpaBUMETPUYECKMIA TECT BOAOMOMAOLLEHNS C PErMCTPaLMEn M3MEHEHMIA MACCbl yepes
1, 3, 6 1 24 vaca. B pe3yabTate ycTaHOBAEHO, UTO cemMeHa M. macrophylla xapakTepusyioTcs MaAom
MaccCoi M HM3KOM BaprabeAbHOCTbIO MNOKa3aTeAeil, YTO CBUAETEAbCTBYET O CTABMABHOCTM CEMEHHOro
mMaTepuaa NnonyAsLMm. DKCNEPUMEHT MO HAOYXaeMOCTH BbISIBUA MHTEHCUBHYIO HauyaAbHYIO da3y BOAO-
MOTAOLLEHMSI C MOCAEAYIOWMM 3aMEAAEHMEM CKOPOCTM TMApaTaLMM M BbIXOAOM Ha MAATo. BusyaAb-
Hble HAaOAIOAEHMS MOATBEPAMAM KOAMYECTBEHHbIE AQHHbIE, CBUAETEABCTBYS O 3aMETHbIX M3MEHEHMSX
BHELLHEro BMAA CEMSIH B Mpouecce ruaparaumn. [oAydYeHHble pe3yAbTaTbl NMPEAOCTABALIOT MePBble
KOAMYECTBEHHbIE AQHHbIE O MACCe CEMSIH U TMApPaTaLMOHHbIX CBoMCTBax M. macrophylla v pacumpsiort
CBEAEHMS O PENPOAYKTMBHbIX XapaKTePMUCTUKaX NMpeAcTaBuTeAen poaa Mediasia. INpakTnyeckas 3Ha-
YMMOCTb PaboTbl 3aKAIOYAETCS B BO3MOXKHOCTU MCMOAb30BaHMS MOAYYEHHbIX AAHHbIX MPKU pa3padboTke
NPOrpamMm COXPaHEHUSI PEAKMX BUAOB M MAAHMPOBAHMMN AAAbHENLLIMX MCCAEAOBAHMIA PEMPOAYKTUBHOM
GUOAOTMM MPUPOAHbIX MOMYASILMIA.

KaroueBble caoBa: Mediasia macrophylla, cemeHa, macca ceMsiH, HaByXaeMOCTb, TMAPaTaLLMS CEMSIH.

Abbreviations

GBIF — Global Biodiversity Information Facil-
ity; TSW — thousand seed weight

Introduction

Seeds represent a pivotal stage in the plant life
cycle, governing the processes of reproduction,
dispersal, and species adaptation to environmental
conditions. The morphological and physiological
characteristics of seeds, including their mass, di-
mensions, and hydration properties, play a crucial
role in shaping plant survival strategies across di-

verse ecosystems (Bewley et al., 2012; Baskin et al.,
2001). In recent decades, research in seed biology
has gained particular significance due to the urgent
need for biodiversity conservation, especially for
rare and endemic species sensitive to climate change
and anthropogenic impact (Fenner & Thompson,
2005; Hajib et al., 2023; Sanchez et al., 2022).

Seed mass is one of the most widely studied pa-
rameters, regarded as a critical ecological and evo-
lutionary trait. Numerous studies have demonstrated
that seed mass is linked to environmental condi-
tions, germination strategies, and seedling competi-
tiveness (Westoby et al., 1996; Moles et al., 2005;
Leishman et al., 2000). Small seeds are generally
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characterized by a high dispersal capacity and a rap-
id response to favorable conditions, whereas larger
seeds possess greater nutrient reserves that enhance
seedling resilience (Willson & Traveset, 2000).

An equally vital aspect of seed biology is the
imbibition process, which represents the initial
phase of germination associated with water uptake
and the activation of metabolic processes (Farooq
et al., 2022; Nakabayashi et al., 2025). Seed water
uptake kinetics are widely used to assess seed coat
permeability, the presence of dormancy, and physi-
ological readiness for germination (Upretee et al.,
2024). Similar patterns of rapid initial water uptake
followed by a gradual decrease in hydration rate
have been reported for many herbaceous plant spe-
cies during seed imbibition (Bhatt et al., 2016).

The Apiaceae family (umbellifers) represents a
large and morphologically diverse group of flower-
ing plants, widely distributed throughout the tem-
perate regions of Eurasia (Kozuharova et al., 2024;
Kljuykov et al., 2021). Seeds within this family are
characterized by prominent longitudinal ribbing,
relatively low mass, and specific fruit morphology
(Pimenov & Leonov, 2004; Sayed-Ahmad et al.,
2017). Several studies have demonstrated that the
morphometric characteristics of Apiaceae seeds
possess high taxonomic significance and can be uti-
lized to refine the systematic position of species (Cai
et al., 2022; Kalsoom et al., 2019).

Despite the substantial body of research dedi-
cated to the seed biology of widespread Apiaceae

Figure 1
Natural habit of M. macrophylla in the Western Tien Shan: (A) general view of the plant in its habitat on a rocky slope; (B) basal leaf
rosette and characteristic morphological features of the above-ground parts

representatives, data regarding rare and endemic
species of Central Asia remain extremely limited
(Mamadalieva et al., 2018). In this context, the ge-
nus Mediasia is of particular interest, as it comprises
narrow-range species confined to the mountain eco-
systems of the Western Tien Shan.

The subject of this study is the rare endemic
species Mediasia macrophylla (Regel) Pimenov
(Apiaceae). M. macrophylla is a rare endemic spe-
cies for which literature data primarily focus on its
distribution and general plant morphology, whereas
the quantitative characteristics of its seeds remain
virtually unstudied (Kurimoto et al., 2011).

The lack of data regarding seed mass, hydration
properties, and macromorphological features of M.
macrophylla represents a significant gap in the study
of this species’ biology, hindering the assessment of
its reproductive potential and adaptive strategies.
Under the conditions of increasing anthropogenic
pressure and climate change, obtaining such data
is of particular practical importance for develop-
ing conservation measures for rare endemic plants
(Mariano & Christianini, 2021).

The study focuses on the morphometric and
physiological characteristics of its seeds. The spe-
cies under investigation grows in the mountain eco-
systems of the Western Tien Shan, forming dense
basal leaf rosettes adapted to rocky slopes and open
habitats. The general plant habit and the character-
istic features of its above-ground parts are shown in
Figure 1.
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The aim of this work is a comprehensive experi-
mental study of M. macrophylla seed mass and im-
bibition dynamics, as well as a visual assessment of
macromorphological changes during the hydration
process.

To achieve this goal, the following objectives
were formulated:

- to determine seed mass using gravimetric anal-
ysis;

- to calculate the average single-seed mass and
the thousand-seed weight (TSW);

- to investigate the dynamics of seed water up-
take during the soaking process;

- to analyze the pattern of seed imbibition based
on quantitative and visual data.

The primary research methods included gravi-
metric techniques for determining seed mass and
water uptake, as well as macrophotography to
document seeds during the imbibition process. The
research approach is based on a combination of
quantitative analysis and visual interpretation of
morphological changes.

The research hypothesis is that the seeds of M.
macrophylla, similar to most representatives of the

Table 1

Apiaceae family, are characterized by low mass and
a high initial water uptake rate, which ensures a rap-
id initiation of germination processes under natural
conditions.

The scientific significance of this work lies in
providing new experimental data on the seed biol-
ogy of the rare endemic species M. macrophylla,
which has previously been virtually unstudied in
this regard. The practical importance consists in the
potential application of these results for assessing
the reproductive potential of populations and devel-
oping conservation strategies for rare flora species
of the Western Tien Shan.

Materials and methods

Study Object and Sample Preparation

The study object was the rare endemic species
Mediasia macrophylla (Regel & Schmalh.) Pimenov
(Apiaceace). To confirm the species’ distribution with-
in the study area, data analysis was conducted using
global biodiversity information aggregators, namely
GBIF and iNaturalist; summarized records of the spe-
cies from these databases are presented in Table 1.

Analysis of M. macrophylla occurrence in international information systems (as of January 20, 2026)

Ne Country or area Coordinates Event date Dataset

1 Kazakhstan 42.1N, 70.0E 2025 May 06 iNaturalist Research-grade Observations
2 Uzbekistan 41.5N, 70.0E 2024 Jun 07 iNaturalist Research-grade Observations
3 Uzbekistan 42.0N, 70.5E 2024 Jul 19 iNaturalist Research-grade Observations
4 Uzbekistan 38.7N, 67.9E 2023 Aug 20 iNaturalist Research-grade Observations
5 Kazakhstan 42.4N, 70.6E 2016 Jun 18 iNaturalist Research-grade Observations
6 Kyrgyzstan 2016 Aug 01 Moscow University Herbarium (MW)

7 Kyrgyzstan 40.0N, 72.1E 2015 Jul 02 OPUN — Middle Asia

8 Uzbekistan 38.8N, 67.1E 2010 Jul 13 Moscow University Herbarium (MW)

9 Kyrgyzstan 41.7N, 70.7E 1996 Jun 16 Moscow University Herbarium (MW)
10 Uzbekistan 41.6N, 70.1E 1993 Jun 09 I\V/?Escg‘lllf;pllj‘rﬁtv‘zzite;t(‘)‘;‘glﬁit?ggf{?;ncal
11 Kyrgyzstan 39.8N, 71.9E 1987 Jul 13 Moscow University Herbarium (MW)
12 Kyrgyzstan 41.7N, 70.6E 1986 Aug 04 Moscow University Herbarium (MW)
13 Kyrgyzstan 419N, 71.0E 1986 Aug 07 Moscow University Herbarium (MW)
14 Kazakhstan 42.0N, 70.0E 1982 Aug 22 Moscow University Herbarium (MW)
15 Kyrgyzstan 40.2N, 73.0E 1981 Jul 17 Moscow University Herbarium (MW)
16 Kyrgyzstan 40.6N, 73.5E 1981 Jul 20 Moscow University Herbarium (MW)
17 Tajikistan 38.6N, 70.7E 1976 Jul 10 Moscow University Herbarium (MW)
18 Tajikistan 38.1N, 70.3E 1975 Aug 03 Moscow University Herbarium (MW)

Note: Herbarium acronyms are used according to Index Herbariorum: MW — Moscow University Herbarium, OULU — University

of Oulu Herbarium.
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Prior to compiling the table, the data underwent
preliminary verification: records with obvious coor-
dinate errors, duplicates, and occurrences with low
georeferencing accuracy were excluded. This fa-
cilitated the formation of a representative sample of
unique spatio-temporal registrations of the species
within its natural range.

The analysis of spatio-temporal data from global
information systems (Table 1) confirms the status of
M. macrophylla as a Central Asian endemic with a
narrow-range distribution covering the Tien Shan
and Pamir-Alay Mountain systems within Kazakh-
stan, Uzbekistan, Kyrgyzstan, and Tajikistan.

The presence of verified records from the Ki-
shi-Kaindy gorge (Aksu-Zhabagly State Nature
Reserve), spanning more than 40 years (from 1982
to 2025), indicates the stability of this population.

Figure 2
Location of the collection site and seed samples: (A) localization of the collection site in the Kishi-Kaindy gorge (42°24°08" N,
70°34°53” E) (Image: Google Maps), (B) collected and dried seeds of M. macrophylla

At the same time, the limited number of unique
species registrations over recent decades confirms
its rarity, justifying the need for detailed studies
of its reproductive biology and seed productivity
to develop biodiversity conservation measures for
the region.

Seed material was collected from a natural
population on the north-western slope of the Kishi-
Kaindy gorge during the phase of full physiological
maturity in September 2025 (Figure 2). Prior to the
experiments, the seeds were cleaned of plant de-
bris and impurities and brought to an air-dry state
at room temperature. All analyses were performed
using uniformly prepared material, which is an es-
sential requirement for obtaining comparable and
reproducible results in seed research (International
Seed Testing Association, 2023).

Determination of Seed Mass

Seed mass was determined gravimetrically in
accordance with international seed testing stan-
dards (International Seed Testing Association,
2023) Weighing was performed using batches of
100 seeds, which is an optimal approach for small-
seeded species and is widely applied in seed biology
and ecology.

The experiment was conducted in three repli-
cates. The seeds used in the experiment were nat-
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urally air-dried after collection and stored under
laboratory conditions until analysis. Seed moisture
content was not determined separately; therefore, all
mass values reported in this study correspond to air-
dry seeds. Prior to weighing, the seeds were manual-
ly counted using forceps. Weighing was performed
on a VL-224V analytical balance (Gosmetr, Rus-
sia) with preliminary taring of the weighing boat.
For each replicate, the mass of a batch of 100 seeds
(m190) Was recorded.
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Based on the obtained data, the mass of a single
seed was calculated using the following formula:

m = Mypg
seed 100 °

as well as the calculated 1000-seed weight:

- 1000.

My =M,

Seed Imbibition and Water Uptake

Seed imbibition was evaluated using the gravi-
metric method to determine water uptake. The ex-
periment was conducted in triplicate, using 50 seeds
per sample. Dry seeds were pre-weighed to deter-
mine the initial mass (m,). The initial mass (m0)
corresponded to the mass of air-dry seeds prior to
soaking. The samples were then placed in containers
with distilled water (10-20 mL) and maintained at
room temperature (20-22 °C).

Weighing was performed after 1, 3, 6, and 24
hours. At the specified time intervals, the seeds were
removed, blotted dry with filter paper (1015 s), and
immediately weighed to determine the current mass
(m ). The percentage of water uptake was calculated
using the following formula:

mt—mi

W= * 100094,

m
For each time point, the mean and standard devi-
ation (M = SD, n=3) were calculated. The dynamics
of the process were analyzed based on the curves of
water uptake versus soaking time, which is a stan-
dard approach in studying the hydration properties
of seeds (Bewley et al., 2012).

Statistical analysis

Morphometric measurements and analytical
determinations were performed in triplicate (n=3).
Statistical processing of the results involved calcu-
lating the arithmetic mean (M) and standard devia-
tion (SD). To assess the degree of variability of the
studied traits, the coefficient of variation (CV, %)
was calculated. The results are presented in the M +
SD format. Mathematical data processing was car-
ried out using the Microsoft Excel 2019 statistical
analysis package.

Results and discussion

Seed mass of M. macrophylla

The results of the gravimetric analysis of M.
macrophylla seeds are presented in Table 2. The
mass of 100-seed batches in three experimental rep-
licates was 0.7770 g, 0.7890 g, and 0.7410 g, re-
spectively.

Table 2
Seed mass of M. macrophylla determined by the gravimetric
method

. 100-seed Single seed 1000-seed
Trial .

mass (g) mass weight

1 0.7770 0.00777 7.77

2 0.7890 0.00789 7.89

3 0.7410 0.00741 7.41
0.7690 £ 0.00769 +

Mean + SD 0.0245 0.000245 7.69 +0.245

The mean mass of 100 seeds was 0.7690 =+
0.0245 g. Based on these values, the mean single
seed mass was calculated to be 0.00769 + 0.000245
g (7.69 + 0.245 mg). The calculated thousand seed
weight (TSW) was 7.69 = 0.245 ¢.

The low variability in seed mass between rep-
licates indicates the relative uniformity of the seed
material in the studied population.

The process of gravimetric seed mass determi-
nation for each replicate is illustrated in Figure 3,
which presents representative photographs of seed
batches being weighed on an analytical balance.

The obtained seed mass values characterize
M. macrophylla as a relatively small-seeded spe-
cies. Seed mass is known to vary considerably
among plant species and is influenced by eco-
logical and evolutionary factors (Westoby et al.,
1996; Leishman et al., 2000). The TSW value ob-
tained in the present study falls within the range
generally reported for many herbaceous species
and provides the first quantitative reference for M.
macrophylla.
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Figure 3
Gravimetric determination of M. macrophylla seed mass: (4) first replicate of 100-seed batch weighing
(0.7770 g); (B) second replicate (0.7890 g); (C) third replicate (0.7410 g)

Seed imbibition in M. macrophylla

The results of the gravimetric analysis of
M. macrophylla seed water uptake is presented in
Table 3. The seeds were characterized by an inten-
sive initial imbibition stage during the first hours
after soaking.

After 1 hour, the water uptake averaged 51.8 +
5.8%. Within just 3 hours, the seed mass more than
doubled compared to the dry state, reaching 100.9 +
5.7%. Subsequently, the imbibition rate decreased:
water uptake was 119.1 £ 6.2% after 6 hours and
reached its maximum value of 138.6 + 6.5% after 24
hours (fig.4).
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Table 3
Water uptake dynamics of M. macrophylla seeds

No. Soaking time (h) Water uptake (%)
1 1 51.8+5.8
2 3 100.9 +£5.7
3 6 119.1+6.2
4 24 138.6 £ 6.5
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Figure 4

Water uptake dynamics of M. macrophylla seeds during soaking (M + SD, n = 3)
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The resulting imbibition curve is characterized by
rapid water uptake during the initial hours of soaking,
followed by a gradual decrease in the hydration rate
and stabilization of the process. Similar patterns of
water absorption have been reported for many herba-

Figure 5

Appearance of M. macrophylla seeds after imbibition in water: (A) general view of seeds in a Petri dish; (B) magnified image of
imbibed seeds showing a distinct increase in volume and changes in coloration

ceous plant species and representatives of the Apiace-
ae family (Louf et al., 2018; Moret-Fernandez et al.,
2024). Visual changes in the seeds during the imbibi-
tion process, including increases in size and changes
in coloration, are presented in Figure 5.

The present study provides the first quantitative
data on seed mass and hydration characteristics of
Mediasia macrophylla, a rare endemic species of
the Western Tien Shan. Seed mass is considered

one of the most important functional traits influ-
encing plant regeneration, dispersal, and establish-
ment processes and is widely used in ecological and
evolutionary studies (Westoby et al., 1996; Leish-
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man et al., 2000). The calculated thousand-seed
weight (TSW) of M. macrophylla was 7.69 + 0.25
g, indicating that the species belongs to the group of
relatively small-seeded plants. This observation is
consistent with the general characteristics reported
for many representatives of the Apiaceae family,
whose diaspores are typically characterized by rela-
tively low seed mass and specific fruit morphology
(Kljuykov et al., 2021).

Previous studies have demonstrated that seed
mass varies substantially among species and is in-
fluenced by both phylogenetic and environmental
factors (Westoby et al., 1996; Moles et al., 2005).
Although direct comparative data for other species
of the genus Mediasia are currently unavailable, the
values obtained in the present study provide the first
quantitative reference for future comparative inves-
tigations. The relatively low variability observed
among replicates suggests a high degree of unifor-
mity of the analyzed seed sample under the condi-
tions of the studied population.

Water uptake is a prerequisite for seed germi-
nation because hydration activates numerous physi-
ological and biochemical processes within the em-
bryo and storage tissues. According to Upretee et al.
(2024), the rate and extent of water absorption de-
pend on seed coat permeability, seed structure, and
physicochemical properties of the seed tissues. In
the present study, M. macrophylla seeds exhibited
rapid water absorption during the first hours of soak-
ing, followed by a gradual decrease in the hydration
rate. Similar patterns have been reported for many
herbaceous plant species and are generally regarded
as characteristic of the initial stages of seed hydra-
tion (Farooq et al., 2022).

The ability of M. macrophylla seeds to absorb
substantial amounts of water within a relatively
short period indicates effective hydration of seed
tissues under experimental conditions. After 24
hours of soaking, water uptake reached 138.6%,
demonstrating a pronounced capacity for water
absorption. Such hydration dynamics are consis-
tent with the activation of physiological processes
that generally accompany the early stages of seed
germination. However, germination tests, seed
viability assessment, and dormancy studies were
beyond the scope of the present work. Therefore,
the relationship between water uptake character-
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istics and actual germination performance of M.
macrophylla remains unclear and requires further
investigation.

The present study has several limitations. Seed
moisture content was not determined separately
prior to the experiment, and all mass measurements
refer to air-dry seeds. In addition, the study focused
exclusively on seed mass and hydration properties
and did not include germination, dormancy, or vi-
ability assessments. Nevertheless, the obtained re-
sults expand the currently limited knowledge of the
genus Mediasia and provide baseline information
for future studies of seed germination, reproductive
characteristics, population ecology, and conserva-
tion of this rare endemic species.

Conclusion

This study characterized seed mass and hydra-
tion properties of the rare endemic species M. mac-
rophylla (Regel et Schmalh.) Pimenov. The seeds
were found to have a relatively low thousand-seed
weight (7.69 + 0.25 g) and a high capacity for water
uptake, reaching 138.6% after 24 hours of soaking.
Rapid hydration occurred during the initial hours of
imbibition, followed by a gradual decrease in the
rate of water absorption. These findings provide
baseline information on the seed characteristics
of M. macrophylla and may support future studies
aimed at understanding the reproductive ecology
and conservation of this species.
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