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SEEDS AS A CHARACTERISTIC OF KAZAKH SPECIES OF
GYMNOSPERMIUM AND LEONTICE WITH DIFFERENT ECOLOGICAL
DISTRIBUTION

Annotation. Seed parameters are one of the main characteristics of plants used
in taxonomy and a necessary component for plant identification. The morphological and
morphometric parameters of seeds are routinely used when describing a particular
species. In this article, we present the analysis of the morphometric parameters of
Gymnospermium alberti (Regel) Takht., Gymnospermium altaicum (Pall.) Spach,
Leontice incerta Pall., and Leontice ewersmannii Bunge (Berberidaceae) growing in
different environmental conditions in Kazakhstan. The seed length and width, and the
weight of 1000 seeds were the largest in the populations of Leontice ewersmannii, and
the smallest, in those of Gymnospermium altaicum. In terms of the shape coefficient,
the seeds of Gymnospermium alberti and Leontice ewersmannii were spherical, and
those of Gymnospermium altaicum, oblong.  Gymnospermium seeds differed from
Leontice seeds in the presence of strophioles, the seed coat outgrowths. The variability
of morphometric parameters was very low or low in all taxa studied, which indicates the
stability of these characters.

Keywords: seeds; Gymnospermium alberti; Gymnospermium altaicum;
Leontice incerta; Leontice ewersmannii; Berberidaceae; morphometric parameters;
Kazakhstan.

Introduction

The family Berberidaceae Juss (Ranunculales) includes the subfamilies
Berberidoideae Eaton, Podophylloideae Eaton, and Nandinoideae Heintze. The genera
Gymnospermium Spach, Leontice L., Nandina Thunb., and Caulophyllum Michx. are
included in the subfamily Nandinoideae [1].
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A — Gymnospermium alberti, B — Gymnospermium altaicum, C — Leontice incerta,
D — Leontice ewersmanni
Figure 1 — Studied species (Photo by K. Abidkulova)

In Kazakhstan, Gymnospermium and Leontice (Berberidaceae) are represented
by four species (fig.1), two of each genus, found in different environmental conditions
[2, p. 52; 3, p. 91].

Species of Gymnospermium, G. alberti (Regel) Takht. and G. altaicum (Pall.)
Spach are found in deciduous forests or at their edges. The first species occurs as an
Iranian-Turanian element on fine-grained, loess soils, on rocky-crushed stone and clay
slopes, among shrubs, in pistachio, apple, Celtis, and Juniperus forests from the
foothills to the middle belt in the mountains of the Western Tien Shan, including Talas
Alatau, Boroldaitau, Ugam, and Karzhantau (within Kazakhstan) [4, p. 231-233; 5; 44;
6; 7]. The second species is an Altai-Tian Shan [8, p. 58] or Altai-Dzhungarian [9]
element; it grows at the mountain foothills, on mountain slopes, among shrubs, in
steppe meadows, and in wild fruit and fir forests at an altitude of 200 to 1500 m above
sea level and has a fragmented range stretched in the southern and south-western
direction from Altai to the Zailiysky Alatau (Northern Tien Shan) [10, p. 132-136; 11].
The distribution of G. alberti and G. altaicum within Central Asia according to the
GBIF data is presented in Figure 2 [12].
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Figure 2 — Distribution ranges of Gymnospermium alberti and G. altaicum in Central
Asia [12].

Unlike Gymnospermium species, representatives of the genus Leontice are
common in semi-arid and arid regions of Central Asia, including Kazakhstan. The
Dzhungar-Iranian species L. ewersmannii Bunge is found on plains up to the lower belt
of the mountains, on sands and clay-saline soils, loess gypsum-bearing, rocky, crushed
stone and fine-grained slopes, and on abandoned arable lands and deposits [4; 13; 14, p.
96; 15, p. 83; 16, p.97]. The Turanian species L. incerta Pall. is found from plains to
foothills, on clayey, crushed stone slopes, sandy and saline soils, salt marshes, and in
Haloxylon thickets [4, p. 231-233; 13; 17]. The distribution range of L. ewersmannii and
L. incerta within Kazakhstan according to the GBIF data is presented in Figure 3 [18].
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Figure 3 — Distribution ranges of Leontice ewersmannii and L. incerta within
Kazakhstan [18].

592



] .
J&%@ BKY Xa6apuubicbl

VERSYY BecrHuk 3KY 1(97) — 2025

The study of seed morphology is of great importance, since the morphometric
parameters of vegetative and generative organs of various plant species are useful in the
study of their biology and taxonomy [19; 20; 21; 22]. The purpose of our research was
to compare and analyze the morphological features of the seeds of the species of
Gymnospermium and Leontice selected for the study.

Materials and Methods

The seeds of Gymnospermium alberti, G. altaicum, Leontice ewersmanni, and L.
incerta were collected in natural populations in the south and southeast of Kazakhstan.
The search for populations was carried out by the route-reconnaissance method. The
length and width of 30-40 seeds of each species were measured, and the weight of 1000
seeds was determined using electronic laboratory scales Scout Pro SPS402F. The
measurements were carried out using a binocular stereoscopic microscope MBS-10
(Biolam). Statistical data processing was carried out using Excel 2019. Species names
are in accordance with the International POWO database [23].

Results and Discussion
Gymnospermium alberti is a subendemic in Kyrgyzstan and Tajikistan, but not in
Kazakhstan [24, p. 38; 25, p. 222]. Seed samples were collected in the Karakunuz gorge
of the Zhetyzhol ridge, which is the western spur of the Ili Alatau (fig.4A).

A — Gymnospermium alberti, B — Gymnospermium altaicum, C — Leontice incerta, D — Leontice
ewersmanni
Figure 4 — Seeds of the species studied with a scale bar (ruler).
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Gymnospermium altaicum is listed in the regional Red Books of Russia [26, p.
77; 27, p. 50] and in the Red Book of Kazakhstan [28, p. 88] as a rare species threatened
by economic activity, grazing, spring fires, and excessive recreational load. The seeds
were collected in the lower part of the Kotyrbulak gorge of the Ili Alatau (fig.3B).

The samples of Leontice ewersmanni seeds were collected near the Kordai Pass
in a forest belt (fig.3C). The seeds of Leontice incerta were collected in the Zhyngylsu
gorge of the Syugaty mountains (fig.3D).

The morphometric parameters of seeds are shown in Table 1 and Figure 4.

Table 1 — The morphometric parameters of seeds of the species studied.

Species Seed length, | Seed width, | Seed  shape | Weight  of

mm mm coefficient 1000 seeds, g

Gymnospermium 3.2+0.05 3.05+0.04 1.04+0.01 20.0£1.5
alberti 2.5-3.9 2.5-4.0 0.93-1.23

Gymnospermium 2.9+0.02 2.1+0.04 1.4+0.02 8.97+0.23
altaicum 2.7-3.2 1.7-2.7 1.04-1.65

Leontice incerta 4.4+0.06 4.1+0.05 1.07+0.01 23.2+0.6
3.8-5.0 3.5-4.9 0.95-1.2

Leontice 4.96+0.04 4.98+0.06 1.0+0.01 30.2+0.03
ewersmanni 4.5-5.5 4.2-6.0 0.86-1.11

Note: in the numerator, there is the mean with the mean error, and in the denominator,
there are the minimum and maximum values of the parameter measured.

Seed size, shape, and morphology are important features used in species
identification and characterization. The obtained data showed that the length of seeds of
the two Leontice species ranged from 3.8 to 5.5 mm, the width, from 3.5 to 6.0 mm, and
the coefficient of seed shape, from 0.86 to 1.2 (table 1, fig. 5) 9. In the two species of
Gymnospermium, the seed length varied from 2.5 to 3.9 mm, the width, from 1.7 to 4.0
mm, and the shape coefficient, from 0.93 to 1.65. The seeds of Leontice ewersmanni
were the largest of all species, and those of Gymnospermium altaicum, the smallest. The
seeds of L. ewersmanni and Gymnospermium alberti were spherical, i.e. the average
shape coefficient was 1.0. The seeds of Leontice incerta were slightly oblong, and those
of G. altaicum had an elongated shape (table 1, fig. 4, 5) 9. The seeds of Leontice
ewersmanni were the heaviest, 23.2 g per 1000 seeds, and those of Gymnospermium
altaicum were the lightest, 8.97 g per 1000 seeds (table 1). In the photographs of
Gymnospermium alberti and G. altaicum seeds (fig. 4) the seed coat outgrowths, the so-
called strophioles are clearly visible [29], which contribute to the spread of seeds by
ants [30].
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A — Leontice incerta, B — Leontice ewersmanni, C — Gymnospermium alberti,
D — Gymnospermium altaicum, the seed length and diameter are given in mm.
Figure 5 — Seed parameters of the species studied.

The calculated coefficients of variation of the morphometric parameters were
compared with the scale for assessing the degree of character variation proposed by
Mamaev [31]. In accordance with it, the coefficients of variation of the seed width, length,
and shape ranged from very low (less than 7%) to low (8-12%) in all taxa (Table 2).

Table 2 — Coefficient of variation of the seed morphometric parameters, Cv.

Species Coefficient of variation, %
Seed length Seed width Seed shape
Leontice incerta 8.5 12.3 5.7
Leontice ewersmanni 4.6 7.4 55
Gymnospermium alberti 10.0 7.9 6.7
Gymnospermium altaicum 5.1 11.7 11.0
Conclusions

As a result of the analysis of the seed morphometric parameters of the Kazakh
species of Leontice and Gymnospermium confined to ecologically different habitats, we
found that the seeds of Leontice ewersmanni were the largest in size and the heaviest,
while the seeds of Gymnospermium altaicum were the smallest. The seeds of Leontice
ewersmanni and Gymnospermium alberti were spherical in shape, those of Leontice
incerta, slightly rounded, and those of Gymnospermium altaicum, oblong. In the seeds
of Gymnospermium, the presence of the seed coat outgrowth, strophiole, was clearly
visible, which was absent in the seeds of Leontice. The variability of morphometric
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parameters was very low or low, which indicates the stability of these characters. The
latter can be used in species identification and solving taxonomic problems.
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Aouakyaosa K.T., Anmaoexk .M., MyxutaunoB H.M., Kyp6arosa H.B.,
Kapawmonaxkosa JI.H., Typaaun Bb.A.

TYKBIMIAP SPTYPJII SKOJIOTUSIIBIK KAFJIAUJIA OCETIH
KA3AKCTAHABIK GYMNOSPERMIUM KOHE LEONTICE TYPJIEPIHIH
CUITATTAMACBI PETIH/IE

Anaarna. TykpIMaap TaKCOHOMHAIA KOJIIAHBUIATHIH OCIMIIKTEPAiH HEri3ri
CUMaTTamMaJapbIHbIH Oipi KoHE OCIMIIKTEp/i aHBIKTay YLIIH Ka)KeTTI KOMIOHEHT OOJIBII
TabbL1abl. bip HEMece Oacka Typal cunarray Ke3iHjae TYKbIMAapIblH MOP(OIOTHsUIBIK
XKoHEe MOp(hOMETPHSIIBIK Mapamerpiepi kepcerineni. byn makanaga 613 Kasakcranga
KE3/ICCETIH JKOHE dPTYPIIi IKOJIOTHSIIBIK XKaFaainapaa ecetin Gymnospermium alberti
(Regel) Takht., Gymnospermium altaicum (Pall.) Spach, Leontice incerta Pall. xone
Leontice ewersmannii Bunge (Berberidaceae) TtykbIMIapbiHBIH MOP(HOMETPHSIBIK
KepceTKilmTepin Tammaimeis. Leontice  ewersmannii  eciMAiriHiH — TYKbIMIAPbI
MaKCUMAaJbl Y3BIHIABIFBI MeH eHi, xoHe 1000 naHa canMarbIMEH EpEKIICICH/I,
TYKBIMHBIH €H a3 KepceTkimrepi MeH caiMarbl Gymnospermium altaicum Goumsl.
[Mimin ko3ddunmenTinin mamacer OoiibiHima Gymnospermium alberti men Leontice
ewersmannii  TykeiMaapsl 1maptopizai, an Gymnospermium altaicum TyKbIMIapel
y3bIHINA (comakray) Oosasl. Gymnospermium tykeimaapbl Leontice TykeIMaapbiHaH
TYKBIM KaObIFbIHBIH ©CIHAUIEPiHIH — CTpoduonnabH 00JIybIMEH epekienenei. bapibik
3epTTENIreH TAKCOHJApJAarbl MOP(OMETPUSIIBIK KOPCETKIIITEPIIH ©3repriluTiri eTe
TOMEH HeMece TOMEH, OYJI OChI OENTIepAiH TYPAKTHUIBIFBIH KOPCETEI].

Kiar ce3nep: tyksiMaap; Gymnospermium alberti; Gymnospermium altaicum;
Leontice incerta; Leontice ewersmannii; Berberidaceac; MophOMETPHSIBIK
kepcetkimrep; Kazakcran.

Aouakyiaosa K. T., Anumabex .M., Myxutauno H.M., Kypoarosa H.B.,
Kapamouakosa JI.H., Typaaun A.B.

CEMEHA KAK XAPAKTEPUCTHUKA KA3BAXCTAHCKHUX BU/J10B
GYMNOSPERMIUM U LEONTICE C PA3HBIM 9KOJIOI'MYECKUM
PACITPOCTPAHEHUEM

AnHoranus. CeMeHa SBISAIOTCA OAHON U3 OCHOBHBIX XapaKTEPUCTUK PACTEHMH,
IPUMEHSEMON B TAKCOHOMHMH U HEOOXOAMMOM COCTABISAIONIEH /Ul UX UIECHTU(DUKALUY.
Nmenno mopdonornyeckne u MoppomMeTpuueckre mapamMeTpbl CEMsSH YKa3bIBAIOTCS
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IpU ONHUCAHMM TOTO WJIM HWHOTO BUJa. B 1aHHOW cTaThe Mbl aHAIU3UPYEM
Mopdomerpudeckue mapamerpbl cemsiH  Gymnospermium alberti (Regel) Takht.,
Gymnospermium altaicum (Pall.) Spach, Leontice incerta Pall. u Leontice ewersmannii
Bunge (Berberidaceae), BcTpeuatomuxcsi B Kazaxcrane u mpou3pacTamnX B pa3HbIX
9KOJIOTHUECKHUX YCIOBUAX. MaKCUMAaIIbHON NTUHOW W MIMPUHOW CEMSH U HauOoNbIIeit
maccoit 1000 mTyk orimyanace Leontice ewersmannii, MUHUMabHBIC MapaMeTPhl
ceMsH M uX Macca Obuta y Gymnospermium altaicum. Ilo Benuumue ko3ddumenTa
dopmbel cemena y Gymnospermium alberti u Leontice ewersmannii - mapoBuaHbIe, a y
Gymnospermium altaicum - nponosiroBateie. Cemena Gymnospermium oTiauyarTcs OT
cemsH Leontice HamuuueM  BBIPOCTOB  CEMEHHOW  KOXYpPBI —  CTPO(HOIH.
BapuaGenbHocTh MOp(oOMETpHUECKHUX MapaMeTpoB Yy BCEX H3YYEHHBIX TaKCOHOB
SIBJISIETCS OYE€Hb HU3KOW WJIM HU3KOMW, 4TO TOBOPUT O CTAOMJIBHOCTU JaHHBIX MPU3HAKOB.

KarueBbie ciaoBa: cemena; Gymnospermium alberti; Gymnospermium
altaicum; Leontice incerta; Leontice ewersmannii; Berberidaceae; mopdomerpudeckue
napametpsl; Kazaxcras.
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